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THE ERGINE EAR. 


CARNOT AND MODERN HEAT, 
By Dr. OLiver Longe, F.R.S, 
No, I. 

A TRANSLATION of the epoch-making essay of Sadi 
Carnot—1824—is now readily accessible, having been 
edited by Dr. Thurston, and published by Messrs. Mac- 
millan—1890—as a small volume of 260 pages. Of these 
the essay proper with its notes occupies only 104, the 
remainder of the work consists of a criticism or apprecia- 
tion by the editor, a biographical sketch by a surviving 
brother of Carnot, and the paraphrase and extension of 
the essay made by Lord Kelvin in 1849. 

The reasoning in the essay itself is clear, untechnical, 
and brilliant; the author was evidently a worthy contem- 
porary of the great Fresnel. I propose to extract from it 
some of the most conspicuous passages, and to comment 
upon them in the light of modern knowledge. References 
shall be to pages in Macmillan’s little volume. 

The essay begins with a glorification of the steam 
engine, and then settles down to the questions, whether 
the motive power of heat is limited or unlimited, or how 
it is limited, and whether improvements can be effected 
by varying the working substance. 

It proceeds to discuss first the general theory of heat 
engines without regard to the particular working sub- 
stance employed, and it is pointed out that this may not 
only a vapour or a gas, but even a solid or a liquid— 
anything, in fact, that expands and contracts. ‘ Heat 
can evidently be a cause of motion only by virtue of the 
changes of volume or of form which it produces in bodies”’ 
—page 49. 

This statement will not bear pressing. It really only 
means that the work done by expansion of bodies is all 
that he is going to consider. At the present time one 
other method of utilising heat energy is known, viz., by 
means of thermo-electric currents and electro-magnetism, 
and in the future other methods may be discovered. The 
laws of Carnot are, however, intended only to apply to 
the customary engineering methods of utilising heat, and 
though they also appear to apply to thermo-electricity, it 
by no means follows that they will apply to every mode 
of utilisation that hereafter can be discovered. 

This is the proper answer to the doctrine of the dissipa- 
tion of energy when unduly pressed by popularisers. 
The doctrine is true in the light of our present know- 
ledge, and with the customary methods of utilising heat 
energy; but given fresh methods, given a way of harness- 
ing the ultimate molecule, and it is true no longer. 
Even now it is a question whether it is true as applied 
to live things. Live animals are not heat engines, they 
are far more efficient than heat engines; it is a question 
whether some may not have the power of directly utilising 
molecular energy, and thus getting round the doctrine of 
the universal dissipation or degradation of energy. 

Admitting that, under the limitations imposed, difference 
of temperature is essential to heat engines, the next 
question is: given a definite fall of temperature, and a 
certain quantity of heat conveyed down it, does the 
useful work obtained depend on the substance employed 
to carry it, or has it an invariable maximum independent 
of the working substance? And he concludes, after a 
course of simple and vigorous reasoning, that the 
maximum work is obtained when the operation of carry- 
ing heat down the given fall of temperature is performed 
in a reversible manner; he also concludes that, given this 
condition, the working substance is immaterial, or as he 
expresses it, ‘‘the maximum of motive power resulting 
from the employment of steam is also the maximum of 
motive power realisable by any means whatever.” In 
other words, truly reversible engines have all the same 
efficiency, and that efficiency is the maximum possible. 


Reat MEANING OF REVERSIBILITY. 


It is necessary clearly to understand what is meant by a 
reversible operation. An operation is reversible if it can be 
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performed in a reversible manner, /.e., if the series of states | 


can be precisely the samme on the return as on the direct jour- 


ney. Speaking in terms of the ordinary thermal or indicator | 


diagram: when a substance, taken from A to B by one 
path, will only go back again to A by another path, then, 
however near that second path may lie to the first, yet if 
the paths do not actually coincide, the operation A B 
was not reversible. If the operation A B can be exactly 
retraced, enclosing no area, then the operation is reversible ; 
such an operation dissipates no energy; whatever work 
was done on the direct path can be undone on the return 
path, and not only the substance brought back to its 
original condition but everything else can be restored as 
it was. 

That the substance itself should be precisely in its 
original condition when a closed cycle of operations has 
been performed on it is only natural, it is regarded as a 
fundamental axiom by Carnot, and it may be assumed 
true, whatever the cycle has been, at least for all fluid 
substances. The behaviour of non-crystalline solids is 
another matter ; their properties do not seem to be com- 





pletely specifiable from a knowledge of their present state 
alone, at least not from any simple data concerning their 
present state; the properties of solids depend on their 
past history also; witness elastic reactions, fatigue, 
permanent magnetism, and many other physical proper- 
ties peculiar to solids. But the condition of a fluid is 
supposed to be completely known directly its pressure 
temperature and density are given. Indeed, two of these 
variables are sufficient. Given the pressure and the 
temperature of a unit of mass of a given fluid material 
and its volume is thereby determined. Any two of the 
three variables, pressure, volume, and temperature, 
determine the third. 

The test then of a reversible operation or series of 
operations is that they can be exactly reversed, but it by 
no means follows that they need be reversed, in order to 
get back to the starting point. We may go from A to B 
by one reversible path, and return from B to A by another 
reversible path, and in that case we shall have been round 
an area-enclosing cycle. But the enclosing the area was 
in this case optional; we had the power to return the way 
we came, but did not exercise it ; we could if we like per- 
form the whole cycle the other way round, hence the 
whole cycle is reversible. In fact, a reversible operation 
is one under perfect control; it can be stopped or retraced 
at any point. An irreversible operation is one not under 
control; and whenever control over energy is lost some 
is sure to get dissipated. The amount dissipated per cycle 
is equal to the least area necessarily enclosed by it. 

If you travel round a cycle in a reversible manner you 
likewise enclose an area it is true, and by this means 
some energy is altered in form or transferred to other 
bodies, but it is now transferred under full control, and 
in such cases the transference is technically called ‘ use- 
ful.” It may or may not be ultimately dissipated, that is 
as we wish ; it can be utilised in any desired manner. 

In a locomotive running on a level it is certainly dis- 
sipated, but as long as people will pay for the horizontal 
conveyance of themselves and their goods, so long this 
form of dissipation may be technically termed ‘“ useful,” 
however fanciful its real advantages may in some cases 
happen to be. 

Whenever a cycle is irreversibly traversed, the area 
enclosed is always in the sense which represents work 
done by outside bodies, and there is nothing to show for 
it except a little useless heat. 

Asan example of a thoroughly irreversible operation may 
be adduced the flow of heat from one end of a bar to the 
other by conduction ; for heat can only flow “‘ down hill ” 
as regards temperature, t.e., from hot to cold, so there is 
no way of getting it back again by a simply inverse flow. 
It may doubtless be conveyed back somehow, by some 
eycle of operations or other, but such cycle will neces- 
sarily enclose an area, i.e., will demand expenditure of 
energy. 

The flow of water or of air is different. This too may 
be, and often is, irreversible; the frictional part of it 
certainly is, but the greater part may be reversed. So it 
is in tides, where the water flows along a channel uphill 
for some three hours, storing up energy ahead of it, which 
energy ultimately drives it back again with but little loss. 
So it is also in the common pendulum, where at every 
other quarter swing the bob is travelling uphill in opposi- 
tion to gravity. Except for friction the swing of a 
pendulum is a reversible operation. The flow of an 
electric current is usually irreversible, but not so if it is 
flowing into a condenser or other means of storage; in 
such case it can frequently flow back again with very little 
dissipation—witness the discharge of a Leyden jar and 
the oscillations of its spark. 

PosstBLE REVERSIBILITY OF ADIABATIC AND ISOTHERMAL 
OPERATIONS. 


Now consider the operation of compressing a fluid 
—say, air or steam. ‘The simplest case is when it is 


| done rapidly, or, what does just as well if it could be 


obtained, in a vessel absolutely impervious to heat. The 


| energy of compression is all stored, and may be had back 


| 





again by a precisely inverse operation by releasing the 
compressed air. In practice, however, some heat is liable 
to escape, and if this happens not only is an adiabatic 
operation impossible, but the return path will be 
necessarily below the direct path, and an area will be 
enclosed representing the amount of the dissipation. The 
only practical way of avoiding it is to perform both 
operations very rapidly. This is done in the alternate 
compression and rarefaction of sound, and in that case 
the dissipation is extremely small. Were it otherwise a 
sound disturbance could not penetrate far without dissipa- 
tion of its energy; a medium in which every pair of com- 
pression and rarefaction curves enclosed even a small area 
would be more or less opaque to sound; it would turn 
into heat. Ultimately no doubt this is what happens in 
any case, but not till after a very great number of cycles. 

One condition of reversibility is stated by Carnot thus— 


age 57 :— 
‘That in the bodies employed to realise the motive 





power of heat there should not occur any change of tem- 
perature which is not due to a change of volume.” 

In other words, that whenever the temperature of the 
working substance has to be raised or lowered, it must 
be done by adiabatic compression or expansion, not by an 
influx or efflux of heat from or to a body of higher or 
lower temperature than itself. 

The adiabatic changes, so far considered, are peculiarly 
simple, because in them the substance is self-contained ; 
i.e.,no call is made upon other bodies for a supply or 
removal of heat. The next simplest case is an isothermal 
operation, which in practice is necessarily a slow one. 
How slow depends upon circumstances, but time must 
be allowed for heat to flow in from outside bodies to 
maintain the temperature constant during expansion, and 
the same time must be allowed for it to flow back again 
during compression. 

In a few exceptional cases, such as a mixture of ice and 
water, the words, “‘expansion” and ‘‘ compression,” in the 
last sentence, are to be interchanged; but the examples 
are given for illustrative purposes, and no fresh principle 
is involved in such a variation of the usual conditions, 
though at first sight it appears, and ought to appear, 
rather paradoxical. Admission of steam from boiler to 
cylinder, so long as the ways are thoroughly open, should 
be, and is approximately, an isothermal operation, provided 
it is not unduly hurried. So is a very slow compression 
of a gas. 

Any haste about an isothermal compression raises the 
temperature, and thus forces the curve more or less above 
the isothermal. Conversely, during the return operation, 
any haste lowers the temperature, and drops the curve 
below the isothermal. Hence, an imperfectly performed 
to-and-fro isothermal compression and expansion encloses 
an area traversed counter-clockwise, which represents 
waste of energy. 

In a perfectly reversed isothermal operation heat is 
squeezed out of the substance during compression, and 
returns to it during expansion; hence some form of 
infinite reservoir, or its equivalent, is necessary, in order 
to hold the heat temporarily and nevertheless to retain 
the same temperature. A mixture of steam and water, 
or of ice and water, or of any substance in two different 
states, possesses properties enabling it to satisfy the con- 
dition of an infinite reservoir, viz., the storage of heat 
without change of temperature ; and in the steam engine 
one of these mixtures is actually employed. The other 
would form a very good condenser if only ice were 
plentiful enough. In so far as the reservoir fails to supply 
or remove any required amount of heat without the 
slightest obstruction or delay, the effect is equivalent to 
that of hurry, and the attempted isothermal operation is 
then not truly reversible. 

The essential condition for a reversible isothermal 
operation is that the heat received shall be entirely under 
control, that it can be supplied, checked, or reversed at 
pleasure ; hence there must be no blind rush of heat as 
from a hot body to a cold, no violent current of steam 
from boiler to cylinder or from cylinder to condenser, 
but always an equable flow between bodies of the same 
temperature at a pace sufficient to check the slightest 
development of a difference of temperature between the 
bodies in contact or vessels in communication. Wherever 
a finite difference of temperature is to exist, there must 
be interposed an adiabatic film, a layer of non-conductor, 
a coating of theoretically perfect felt. 

The flow of water along a level trough may be a nearly 
irreversible operation; anything of the nature of a water- 
fall, or leap from high to low-level is essentially irrever- 
sible, unless a perfect turbine or overshot wheel is arranged 
to convey the water and store its energy. 

To sum up: irreversibility implies leakage or dissipa- 
tion of energy and lack of control; reversibility implies 
storage of energy and complete control over it. 

The reason of the intimate connection, discovered by 
Carnot, between reversibility and high efficiency, is now 
manifest. 








ELECTRICAL ENGINEERING IN 1893. 


In the early part of 1893 there were several important 
cases before the Law Courts with reference to electrical 
matters. The National Telephone Company brought an - 
action against Mr. Graff Baker, representing the Leeds 
Electric Tramway Company, and it stated that the 
working of the electric street cars interfered with the 
efficient working of its telephone circuits, the deleterious 
effects being caused by induction, and due to the rapid 
fluctuations of current upon the lines of the Street 
Car Company. The case resulted in a verdict for 
the defendant, Mr. Graff Baker, the judge holding 
that the Electric Tramway Company was not ex- 
ceeding its powers in employing the rails as a 
return circuit. This was a most important judgment, 
and will doubtless lead to metallic returns being used 
much more generally in telephone circuits which are any- 
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where in the vicinity of electric street-car lines. The 
judgment, however, did not follow upon the lines taken 
by the United States legal authorities, who decided 
similar cases on the broad basis that the streets were 
intended for transport purposes, and that therefore the 
street car lines were within their powers in using the 
single trolley system; and the telephone companies were 
not engaged in transport, and must suit themselves to 
altered circumstances. The English tramway company 
had obtained statutory powers, however, and the result of 
the judgment has been that in recent cases, wherever 
statutory powers have been granted, special telephone 
clauses have been inserted, which will doubtless cause 
future litigation, and may to a certain extent impede the 
introduction of electric street cars in this country. Quite 
at the end of 1892, the South Staffordshire electric 
tramways were opened for use, and began regular 
work in 1893. This electric system joins together 
several towns, and is the only electric overhead line 
in this country where only one series of poles placed 
along one side of the street has been adopted. In other 
cases a line of poles is placed at each side of the road, 
and the conducting wires are supported by other wires 
stretched across the track as, for example, in the case of 
the Roundhay Park line at Leeds. Another most import- 
ant legal action was that between Dr. John Hopkinson 
and the St. James’s and Pall Mall Electric Light Company. 
This was a dispute as to the validity of certain patent 
rights in the three-wire system of electric lighting, and it 
resulted in a judgment in favour of the plaintiff, who was 
adjudged the inventor of the system. It has therefore 
become necessary for companies using the three-wire 
system to pay certain royalties to Dr. John Hopkinson. 
This case brought to light, as so many other cases have 
done, the desirability of either placing assessors to assist 
the judge in such technical cases, or having the cases 
tried before an arbitration board. This subject has not 
as yet received the attention it deserves. 

In purely scientific work perhaps the most important 
features have been the experiments made by Professor 
Dewar upon liquid oxygen and air, and in investigations 
as to the magnetic properties of liquefied gases. Besides 
this we must mention the further series of experiments 
made by Professor Dewar in conjunction with Dr. Flem- 
ing upon the electrical resistance of chemically pure 
metals. These investigations have yielded remarkable 
results, and the methods employed may very possibly 
come into commercial use as means of ascertaining the 
purity of any given metal. Nickel, for example, made by 
the Mond process appears to be much more nearly chemi- 
cally pure than that prepared by any other method, and 
the curves of electrical resistance of the different metals 
were shown to converge to a common point at a very low 
temperature. The costs of these experiments were in 
great part defrayed by the generosity of the Goldsmiths’ 
Company, who handed over a fund for the purpose. 
The study of magnetisation of metals has been greatly 
facilitated by the introduction of Professor Ewing’s mag- 
netic curve tracer, and instead of relying solely upon a 
knowledge of the general average of results obtained in 
ree pe built machines, a manufacturer can now assure 

imself as to the exact results to be expected from any 
given specimens of iron or steel, and it may in the future 
become as usual to send specimens of metal to be tested 
for magnetic properties as it now is to test them for 
mechanical properties. The electric arc standard of light 
is finding favour with electricians, as the temperature of 
the crater is absolutely constant. Dr. Thompson and 
Mr. Trotter in England have given great attention to the 
best form of standard light apparatus, and the same 
thing has been done by Mr. Blondel in France. 

Telephonic communication has been established between 
Belfast and Glasgow, and twenty-one nautical miles of 
submarine cable have been used in the work. This line 
has given most satisfactory results, and the clearness of 
delivery is said to be quite three or four times superior to 
that of either of the London-Paris circuits. 

And now to refer to the great industry of the public 
supply of electricity, a work which is steadily growing in 
favour. The public is ready to devote more capital to it, 
and while the highly-coloured views of the earlier com- 
pany promoters are now seen to be too roseate, it is 
proved that in suitable areas a steady profit can be 
secured. The Westminster Supply Corporation has now 
begun to pay a dividend, although this has not yet exceeded 
3 per cent., while the Charing Cross and Strand Company, 
with a very favourable district and only one central station, 
has been able to pay 5 per cent. During the past year 
the new station in Amberley-road, Paddington, of the 
Metropolitan Supply Company has been completed, and 
has commenced work, while the new Carnaby-street 
Station of the St. James and Pall Mall Company is now 
in full working order. Although new buildings may not 
have been required by other companies, still additions to 
existing plants have in many cases been needed, in 
order to deal with increasing loads; and the companies 
are endeavouring by more favourable tariffs to increase 
their day load factors. At Deptford one new unit has 
been added, and the power increased by about 6000 
8-candle power lights; this dynamo is used for the light 
loads between 2 a.m. and 6 a.m., when the whole output 
does not exceed 200 to 300-horse power. The City of 
London Company has had an immense amount of work 
to deal with, and has caused a good deal of annoyance 
by being so far behindhand with the supply of current. 
The demand appears so far to be much in excess of the 
resources, but this will rectify itself doubtless in a short 
time. The public seem satisfied that there will be a 
handsome profit upon the undertaking, as £10 shares 
have been issued at £2 above par. 

The vestry of St. Pancras is obliged to put down more 
plant, as the demands upon its present machinery have 
largely increased. It is somewhat difficult to speak with 
certainty as to the exact financial results obtained, for 
the question has led to a somewhat lively discussion at 
some of the vestry meetings. The rates charged to the 
public are, however, we believe, lower than those of any 





other supply station in the metropolis. The towns of 
Derby and Ealing have decided to undertake electric 
lighting themselves, and the central station at Derby was 
opened last year. New stations were also opened at 
Leeds, Huddersfield, Glasgow, and other places, while 
the public authorities in Camberwell and Islington are 
taking the matter up. Professor Kennedy has been 
engaged in advising a considerable number of municipal 
authorities as to the most suitable system for use in each 
case. The total capital invested in central stations is 
said to exceed 44,500,000, but of this only about 
£475,000 represents capital invested by local authorities ; 
this proportion is, however, vastly increasing, and 
probably at least ten times as much money will be laid 
out this year by public bodies as is laid out by private 
companies. It is probable that town refuse will be 
employed for the generation of steam for the production 
of electricity, so making a considerable saving in the coal 
consumption. The question of increase of the load factor 
has attracted much attention, and various schemes have 
been proposed, such as that of thermal storage, by Mr. 
Druitt Halpin, and hydraulic storage by Professor Forbes, 
the latter system being specially available where a lofty 
hill is found in the vicinity of the electric light station, 
as might be the case in Edinburgh. All this increased 
activity in the supply of electricity seems to have hardly 
diminished the consumption of gas at all, and it appears 
that there is quite sufficient field for both illuminants. 
The price of electric energy has also been reduced, and a 
charge of 6d. per Board of Trade unit, with rebates to 
large consumers, is now fairly common. 

The price of incandescent lamps fell during the past 
year very considerably. The Edison patent expired on 
November 10th last, but the Swan patent, which does 
not expire until 2nd December, 1894, is still used by the 
Edison-Swan Company, and the Swan patent for making 
the joint between the platinum and the carbon filament 
will not expire until September 29th, 1895. The price 
per lamp has now, however, fallen from 3s. 9d. to 1s. 6d., 
and there will be doubtless a demand for lamps of conti- 
nental manufacture. Various attempts have been made 
in the United States to evade the patent held by Edison, 
and the stoppered lamp made by the Westinghouse 
Company is now being largely employed. 

The use of gas engines for the electric light is becoming 
more common, and for this purpose Dowson gas seems 
to be in great demand. For arc-lighting much more 
illuminating effect is obtained by using gas in a gas 
engine to drive a dynamo than could possibly be produced 
by burning the gas direct in the best type of burner 
known. 

In Liverpool the electric overhead railway was opened 
for traffic last February, and has given great satisfaction. 
The trains drawn appear to be almost as heavy as those 
upon the Manhattan Elevated Railway in New York, or 
the Chicago elevated railway, both of which are actuated 
by steam power. The line has been fitted with auto- 
matic electro-magnetic signals, in order to simplify the 
working of the traffic. In the branch of submarine 
telegraphy, the duplication and triplication of various 
lines has been effected. 

Passing now to the Exhibition, we have, of course, 
dealt with the electrical exhibits at considerable length 
in our columns. Perhaps the most striking feature in 
the United States, and in the Exhibition grounds, was the 
great development of electric traction. While in Great 
Britain there are as yet very few street cars worked by 
electricity, the number in the States is enormous, and is 
rapidly increasing. 

The Intramural Railway, in the grounds of Jackson 
Park, was somewhat similar to the elevated railway at 
Liverpool, and although this type has not as yet displaced 
the use of steam upon the elevated tracks of New York 
and Chicago, it is doubtless destined to be used to a large 
extent in future. The electrical industry in the United 
States seems to be almost entirely in the hands of two 
very powerful corporations, the General Electric Com- 
pany and the Westinghouse Company; and although the 
names of many other electrical firms appeared in the Elec- 
tricity Building, these are merely the titles of firms which 
have become absorbed by one or other of these powerful 
corporations. One great point observable in the American 
practice is the standardising of the various machines and 
accessories ; this doubtless facilitates the work of supply, 
and the principle does not appear to be sufficiently closely 
followed in this country. The Electricity Building at the 
Chicago Exhibition contained a large number of interest- 
ing exhibits, but there were very few departures from 
ordinary practice in the machines exhibited. The great 
experience obtained with street car motors has led to 
several different types of motors, each of which appears 
to have its special although different advantages. Upon 
the lagoons in Jackson Park about fifty-two electric 
launches might be seen in motion, and the charging 
arrangements for these were very convenient. The 
electric fountains worked very successfully, and the elec- 
tric lighting of some of the large buildings was both 
artistic and satisfactory; especially that of the dome of 
the Administration Building, which was perfectly lighted, 
no lamps being visible from below, as all were hidden in 
recesses round the dome itself. Two electric welding 
plants were exhibited in the Electricity Building, one by 
the Thomson-Houston Corapany and the other by the 
Burton Welding Company. Both of these work upon 
similar lines, and appear to be of use for long thin objects 
more especially; they of course differ entirely from the 
Benardos arc process, which in the hands of Messrs. Lloyd 
and Lloyd, of Birmingham, has attained some success in 
Great Britain, while the Thomson-Houston process does 
not appear to have found so much favour as was expected, 
except for the welding of wire and thin bars. The electric 
motor is being largely applied to hoists, and several good 
arrangements were described in our columns. The 
Machinery Building, however, contained perhaps the finest 
exhibits in the whole Exposition, consisting of the great 
generating plant which supplied electricity for all the 
various purposes except the intra-mural railway. The 








large dynamos built by the Westinghouse Company were 
splendid examples of American practice, and they were 
driven in some cases by belting and in others direct. The 
switch-board was very well finished, and was much more 
substantial than might be expected from the United 
States practice in ordinary small central stations. It 
appeared to us that Great Britain was very poorly repre- 
sented indeed, and this was especially noticeable, as 
the exhibit of Germany was exceedingly fine, and 
adjoined the British section. Up to a late date it 
was quite uncertain what space would be taken up by 
British exhibitors, and a lamentable lack of energy 
was shown. The application of electricity to electric 
cranes was well illustrated by fine overhead travellers in 
this building, and in many cases motors were employed 
to drive detached exhibits. Arc lighting was in almost 
all cases carried out by direct high tension currents, as 
they are considered in the States far preferable to alter- 
nating currents for this purpose. The World’s Fair was 
no exception to the general rule that great sums are 
spent by the exhibitors in advertising devices, and much 
ingenuity was displayed in producing varied artistic 
effects by means of lamps. The purely telephonic 
interests were well represented by the Bell Telephone 
Company, who had installed their stand to represent a 
central telephone exchange. They also had a special 
direct telephone line from Chicago to New York, a dis. 
tance of close on one thousand miles, and a special person 
was detailed to attend to the wire, so that the public 
might be able to use the line. There appears, then, to 
be no reason why the chief cities in the United States 
should not be connected by trunk lines. 

So much had been heard and read concerning the 
successful alternate current motors in the United States, 
that visitors to the Exhibition were naturally curious to 
examine specimens of these machines. The Stanley 
motor appeared to be, perhaps, the most novel type, but 
all laboured under the disadvantage of being difficult to 
start with full load when using a current of such a high 
frequency as is usually employed in the States; and we 
may remark that this frequency is about 130, while in 
Great Britain it varies from 60 to 100, and on the Con- 
tinent goes as low as 42. One of the novelties shown at 
Jackson Park was an instrument known as Professor 
Elisha Gray’s telautograph, but the unsatisfactory point 
was that no visitors were allowed to see the internal 
construction of the machine. Writing performed at one 
instrument on a special desk was reproduced upon a similar 
desk at the other instrument; but so far as we know it is 
as yet impracticable to write above two or three words 
per minute. Possibly, however, the future may see an 
improved machine which will be commercially useful. 
The Edison phonograph was in great request at the 
Exhibition, and the public were enabled to hear all sorts 
of songs repeated. Instruments of this class have recently 
been imported into this country in large numbers, and 
at many street corners they form an attraction to the 
public. Another method of telegraphing drawings was 
exhibited in London during the past year at the Royal 
Institution, by Mr. Francis Galton. This, however, was 
a method of telegraphing by means of code signals, and 
reproducing the drawing in a series of dots at the distant 
end. With respect to coal-cutting by electricity, very 
little advance has been made in the past year. The 
disastrous coal strike, which lasted such a long time, 
made the colliery owners unwilling to spend more money 
in expensive machinery, but in the future there is no doubt 
that the result will be to make the masters more anxious 
to attain a position of independence of the collier, and 
employ ordinary labourers to attend to coal-cutting 
machines. There were at Chicago several good examples 
of special tools, which differ considerably from those 
which have found most favour in Great Britain. 

The great work of the past year in the States after the 
Chicago Exhibition has been undoubtedly the utilisation of 
part of the power running to waste at Niagara. The works 
of the Cataract Companyare progressing, and the dynamos 
were put in hand last year at the works of the Westing- 
house Company at Pittsburgh. Although it was 
originally proposed to work at an electro-motive force of 
20,000 volts, it is now only intended to use 2000 volts, 
and the frequency will be 25, which is of course far too 
low to be used for electric lighting. It will, however, 
allow of the use of alternate current motors which will be 
able to start with the load on. In France a new system 
of towing by electricity has been introduced by M. Bovet 
upon the boats working upon the lower Seine and Oise ; 
the links of the towing chain become temporarily the 
armatures for two pulleys of different polarities, and it is 
said this method effects a large saving in power. Elec- 
tricity is becoming more frequently used for cranes, and 
at the Southampton Docks several are in use, while at 
the West India Docks, London, the cranes which have 
novel driving mechanism appear to give remarkably 
efficient results. 

The use of aluminium produced by electricity seems to 
be steadily increasing, and we may mention the figure 
surmounting the Shaftesbury Memorial in Piccadilly- 
circus. Several shops have been recently opened in Lon- 
don by a German company; and although there are 
several large producers of aluminium in Great Britain, 
the enterprise seems to be greater abroad. It is stated 
that Professor J. W. Rickards, of Lehigh University, 
U.S.A., has discovered another method of soldering this 
metal which may still more increase the demand. 

The process for the production of alkali and bleaching 
powder by electrolysis seems to be steadily increasing in 
favour. A solution of common salt is employed, and the 
electrical current causes electrolysis, hydrogen and 
caustic soda appearing at the kathode, and chlorine being 
evolved at the anode; the latter is then absorbed either 
by lime in powder or suspended in water. 

This year we shall look forward to a great development 
of electric traction, and to the Antwerp Exhibition, where, 
if no novelties of great importance are shown, still the 
facilities for observing what is being done on the Conti- 
nent will be great. 
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RAILWAY MATTERS. 


Tye working of the Much Wenlock and Severn Junc- 
tion Railway between Much Wenlock and Buildwas Junction was 
discontinued from the beginning of this week, 


Tx Liverpool Overhead Railway, started for traffic in 
March last, has been taken over from the Electric Construction 
Company, which was under obligation to work it two years for 4d. 
er train mile. The working has, however, been so satisfactory 
that the railway company has taken over the line from the Ist inst. 


A sit has been lodged for next session for the 
ower to construct a railway ten miles in length, from the Great 
Vestern Railway at Uxbridge, to the London and North-Western 

and Metropolitan Railways at Rickmansworth, The capital sought 
by this company for the purposes of this railway is £160,000, with 
the right to exercise borrowing powers to the extent of £40,000. 


Tur London Tramways Company has deposited a Bill 
at the Private Bill Office seeking power to make four new cable 
tramways, the first from the junction of Telford-avenue with 
Streatham-hill to the junction of Leigham Court-road west with 
Streatham-hill ; the second passing along Streatham-hill and High- 
road, Upper Streatham, in a southerly direction and terminating 
south of Leigham-avenue ; the third beginning by a junction with 
the second at its termination, and terminating at the junction of 
Gleneldon- read with High - road, Upper Streatham ; and the 
fourth in continuation, terminating south of the junction of Streat- 
ham Common South-road with the High-road. 


Tut Tottenham and Forest Gate Railway Company 
will seek powers this session for a large increase in capital. The 
railway is approaching completion, but in order to carry on the 
construction further capital is required, The Bill therefore pro- 
poses to ask Parliament to sanction the creation of £150,000 new 
capital in addition to the £450,000 already issued, and to empower 
the Midland and London, Tilbury, and Southend Railway Com- 
panies to subscribe for and hold the whole or any part of the new 
issue. The Bill also contains clauses authorising the company to 
let the spaces under the viaducts of their railway, and to maintain 
as part of their undertaking any refreshment rooms at or near any 
of their stations. 


UnprER Epping Forest Railway Bill powers are sought 
for the incorporation of a company with powers to construct eight 
railways which together are under sixteen miles in length. ‘The 
line is to begin on the north side of South-place, Finsbury, and to 
pass throug Leong A and Walthamstow to Avey-lane, in the 
varish of Waltham Holy Cross. It will connect with the Cambridge 
fine of the Great Eastern Railway Company, the Tottenham and 
Hampstead Railway, and the Walthamstow and Chingford Railway 
of the Great Eastern Railway Company. The capital required for 
the construction of this railway, part of which wit be in tunnel, is 
£2,100,000, with power to borrow upon that cupital a further sum 
of £700,000, It is proposed to divide the capital into 210,000 
shares of £10 each, but power is reserved to divide these shares 
into “ preferred half-shares ” and “deferred half-shares.” The 
railway is to be completed within five years from the passing of the 
Act. The Bill provides for the ultimate working and maintenance 
of the railway by the Great Eastern Railway Company, and for 
the oo of interest out of capital during construction, provided 
that = sum so expended shall not exceed in the aggregate 
£200,000, 


In a report on the collision which occurred on the 
3rd October at Inverkeithing south junction, close to Inverkeithing 
station, on the main line from Edinburgh to Aberdeen on the 
North British Railway, Major-General Hutchinson says :—‘* This 
collision wasimmediately caused by the failure of Nicholson, thedriver 
of the down express train to stop at the Inverkeithing south junction 
down home signal, which signal—as well as the down distant 
signal—he admits to have been at danger against his train, and 
which he nevertheless passed at a high rate speed—from fifteen to 
twenty miles an hour—his engine coming into collision some thirty- 
five yards beyond it with the third or fourth wagon from the 
engine of a goods train which was setting back through the 
junction —_ on to the old Queensferry line to get out of the 
way of the express train, Nicholson states that he had shut off 
steam at the top of the incline of one in seventy and was approach- 
ing the distant signal at a speed of from thirty to forty miles an 
hour, and urges in excuse for his conduct that the Westinghouse 
brake, with which the whole fof his train—with the exception of 
a horse-box—was fitted, did not act as well as he had expected, 
attributable he thinks to the greasy state of the rails from rain 
and leaves which bad fallen upon them. I think the real explana- 
tion of his condnct is to be found in the fact that he was approach- 
ing the junction under the full expectation that, never having on 
previous occasions been stopped at it, he would find the down 
home signal lowered when he came in sight of it on emerging from 
the tunnel about 230 yards from it, and that it was only then, on 
finding it at danger, that he made a serious attempt—the engine 
being then reversed as well as the brake applied—to stop at it, 
which the speed and falling gradient of one in seventy prevented his 
doing.” Although the driver is thus blamed, and the signalman is 
also blamed, it would appear that the accident was really caused by 
the management at the station, which a//owed goods trains to be on 
the line so near the due time of an express train. 


A sHort time ago the Public Health and Housing 
Committee of the London County Council reported that they had 
had under consideration the best means of obtaining information 
on the question of locomotion in London, including railways, tram- 
ways, omnibuses and steamboats. They recognised that the 
subject was one of supreme importance from sanitary, social, and 
commercial standpoints. The population of London being far 
beyond that of any other city, the distances to be covered were so 
great that travelling facilities had become a necessity for all classes. 
The large increase of value which had taken place in business pre- 
mises made it essential to provide house accommodation on cheaper 
land than was available in business localities. Moreover, from the 
great extension of industrial establishments, it had become physi- 
cally impossible to provide house accommodation in the neighbour- 
hood of their employment for such multitudes as were now engaged 
in the industries of London. From a health point of view the 
question was equally pressing. The mean death-rate in different 
groups of districts of the metropolis during the seven years ended 
1891 was as follows :—Districts with a density of under 40 
per acre, mean death-rate 1885-91, 15°27 ; districts from 40 to 80, 
death-rate 19°04; districts from 80 to 120, death-rate 19°24 ; dis- 
tricts from 120 to 160 the death-rate was 22°60 ; and in districts 
over 160 ;er acre it was 23°88; while for the whole county of 
London, with a density of over 57, it was 19°90. The erection of 
model dwellings had done much to improve sanitation, yet there 
was no known method by which population could be crowded as in 
London without. danger to health and loss of life. Railways would 
have for the most part to be relied upon for conveying passengers 
a sufficient distance to secure proper distribution of population. 
It was only by railways that passengers could be carried in sufficient 
numbers and within a reasonable time. The average speed on pas- 
senger railways was obviously greater than that of tramcars or omni- 

uses, and the actual cost of transit was much less. Therefore. 
their chief reliance for relieving London from overcrowding would 
have to be upon railways. Tramcars, omnibuses, and steamboats 
were, however, essential parts of a general system of locomotion, 
and should be considered in connection with railways. They 
believed the best and only means of obtaining the information for 
the purposes of a complete report was by engaging the services of 
a skilled engineer who would go thoroughly into the matter. It 
might also be necessary to employ a competent surveyor. They 
believed that might be done for about £500, and they recommended 
accordingly. This was agreed to, 


rsons 





NOTES AND MEMORANDA. 


Tue weekly return of births and deaths in London and 
in thirty-two other great towns last week states that the deaths 
registered in thirty-three great towns of England and Wales corre- 
spond to an arnual rate of 226 per 1000 of their aggregate popula- 
tion, which is estimated at 10,327,846 persons in the middle of 
1893. Plymouth was far the worst with 49°3, 


Durine the year 1893 applications for the grant of 
British patents for inventions were more numerons than in any 
revious year, the number being 25,102. The growth has not, 
however, been as great as in some of the recently preceding years, 
In 1892 the total was 24,166, so that the growth last year was only 
936, as compared with 1284 in the previous year, when the pre- 
cedent total was 22,882. 


In London 2106 births and 1920 deaths were registered 
last week. Allowing for increase of population, the births were 
230, and the deaths 146, below the average numbers in the corre- 
sponding weeks of the last ten years. In Greater London 2776 
births and 2480 births were registered, corresponding to annual 
rates of 24°8 and 22'1 per 1000 of the estimated population. The 
annual death-rate of London per 1000 from all causes, which had 
been 31-0, 29°1, and 26 3 in the preceding three weeks, further 
declined last week to 23:3, During the four weeks ending on 
Saturday last the death-rate averaged 27°4 per 1000, being 5:5 per 
1000 above the mean rate in the corresponding periods of the ten 
years 1883-92, 


Tue Adams-Blair “direct process” of steel making 
appears to be again attracting attention, if we may judge from 
recent newspaper reports, Briefly, the process consists in reducing 
an iron ore by gas to form a metallic sponge, and using this sponge 
in the open hearth furnace for steel manufacture. Details of the 
Adams-Blair process as at present operated are wanting, and the 
amount of capital which has been sunk in fruitless and foolish 
schemes of this sort leads one, says Engineering News, to regard 
them with suspicion. At the same time so good an authority as 
Mr. H. M. Howe, in his ‘‘ Metallurgy of Steel,” expresses the belief 
that the direct process may yet be able to compete with the blast 
furnace in furnishing material for the open-hearth furnace ; and 
the continued commercial success of the Carbon Iron Co., which 
uses the Eames direct process, and turns out a very high grade of 
steel, is encouraging as to the possibilities in that direction. 


In a recent number of the Comptes Rendus, M. A. 
Delebecque gives the results of some observations made last 
summer on water from various depths in inland lakes, which show 
that the amount of solid matter in solution increases with the 
depth. Thus in the lakes quoted below the amount of dissolved 
solid matter in grammes per litre was:—Annecy, surface 0°138, 
bottom (65 metres) 0°157; Aiguebelette, surface 0°114, bottom 
(71 metres) 0°1605; Nantua, surface 0°154, bottom (43 metres) 
0°190; Saint-Point, surface 0°152, bottom (40 metres) 0°182; 
Remoray, surface 0°1605, bottom (27 metres) 0°205 ; Crozet, surface 
0°0275, bottom (37 metres) 0°0368. The water samples were 
collected about 3 metres above the bottom, by means of Dr. H. R. 
Mill’s water-bottle. Nature says M. Delebecque agrees with Dr. 
Dupare, of Geneva, that the small amount of dissolved matter in 
the surface water is due to its removal by the calcareous organisms 
which swarm in the upper layers. 


ConcERNING the new process for enriching coal gas by 
means of oxy-oil gas, Dr. Thorne has carried out an exhaustive series 
of tests at Huddersfield, where the process is now in actual opera- 
tion, and concludes that (1) the addition of oxygen to oil gas, 
preferably while the latter is still hot, not only increases the 
illuminating value of the oil gas when employed directly as illu- 
minant, but also when it is used for purposes of enrichment; (2) 
oxy-oil gas is a highly permanent gas, and when used as an 
enricher of coal gas actuaily increases the stability of that gas ; (3) 
enrichment of coal gas by oxy-oil gas would cost about one-third 
of a penny per candle per thousand cubic feet. He places oxy-oil 
gas at the head of the enriching procésses yet known. The cost 
per candle at Huddersfield, using Yorkshire cannel, has been about 
three-halfpence ; the oxy-oil process costs at present less than a 
halfpenny per candle per thousand cubic feet, and will eventually 
be still Jess by 30 per cent. The coke produced from cannel coal 
is useless, Under the new process the corporation finds no diffi- 
culty in selling all the coke. The saving due to enrichment 
amounts to £7700 per annum, and the gain from sale of coke to 
£3000, results which will reduce the price of gas to consumers at 
least 3d. per thousand. 


An official statement of tests made at the Massachu- 
setts Arsenal to ascertain the effect of temperature on the strength 
of iron has appeared. The specimens were heated by rows of 
Bunsen burners, which were arranged in a muffle, and the tem- 
perature of the test specimens was judged by their observed 
expansions. Each piece was heated to the temperature of the test 
before being strained, and its expansion determined by a micro- 
meter, and the coefficient of expansion of each grade of metal 
having been determined before the tests began, the temperature 
could be inferred with considerable precision, An abstract of five 
of these tests—the temperatures being all on the Fahrenheit scale 
—is in evidence that the strength of steel is greater at about 
500 deg. than it is at 70. These five series of tests were made with 
five different qualities of steel containing respectively ‘09, 20 
‘31, °37, and ‘51 per cent. of carbon, and the percentage of 
strength was obtained by dividing the tensile strength of a sample 
of steel at the given temperature by the strength of the same 
quality of steel at 70deg. The result presents the interesting fact 
that the specimens in question were all stronger in the neighbour- 
hood of zero than they were at ordinary temperatures—all of them, 
in fact, showing a minimum of strength at 210deg. or thereabouts 
and a maximum of strength at about 550 deg. 


Ar the last meeting of the Physical Society a paper on 
the ‘‘ Magnetic Field of a Current running in a Cylindrical Coil,” 
was read by Professor Minchin. The cylindrical coil is regarded 
as a series of equal circles lying close together, and forming a 
cylindrical surface. Replacing each circular current by its 
equivalent magnetic shell, the problem of finding the magnetic 
potential at a point resolves itself into calculating the gravitational 
potential due to the circular plates of attracting matter, one 
positive and the other negative, situated respectively at opposite 
ends of the cylinder. The magnetic potential due to one plate is 
then deduced in terms of elliptic integrals of the first, second, and 
third kinds. The President had pointed out that the expression 
given in the printed proof of the paper only applied when the 
perpendicular, from the point to the plate, fell within the circle ; 
the author had therefore moditied the formula so as to be true 
generally, From this formula, the equipotential curves can be con- 
structed. The same system of wires serve for the plate at the 
other end of the cylinder by changing the signs of the numerals 

ting the potentials, and giving the curves a motion of 
tion equal to the length of the cylinder in the direction of 
its axis; The equipotential curves for the coil can then be deduced 
by drawing through the points of intersection of the two sets of 
curves, whose numerical values have a constant run, In determining 
the curves, the author had to calculate tables of elliptic integrals 
of the third kind, and these he hoped to complete before the paper 
was published. In reply toa question on the first paper, which 
had been brought before him by Professor Berry, the author said 
that as the diameter of the wire diminished indefinitely, both the 
self-induction and resistance became infinite, but the ratio i be- 
\ 
came zero. It was interesting to examine what relation between the 
aperture and cross-section gave minimum impedence. If the 
ordinary expression for L be taken, the problem was impossible, 
but the corrected form admitted of a solution. 





MISCELLANEA. 


H.M.8. Havock, built by Messrs. Yarrow and Com- 
pany, which is the first of the torpedo boat destroyers, arrived at 
Portsmouth on Saturday last. 


In the year 1892, 44,181,367 persons departed from 
and 43,513,168 arrived at the eleven Paris railway stations. Nearly 
18,000,000 departed from one station. The whole number was 
10 per cent. more than iu 1891, 


THE Gazette of Tuesday, the 2nd inst., contains a 
Treasury Warrant fixing the limits of the ports of Liverpool and 
Manchester, and annulling the port of Runcorn, which is to be 
included in the port of Manchester. 


WE are asked to announce that Messrs. F. Reddaway 
and Co., of Pendleton, Manchester, have purchased the business 
and undertakings of the Sphincter Hose and Engineeering Com- 
pany, which will be carried on by them as from the lst January, 


THE new year’s honours include at least one which has 
been long expected. Mr. W. H. Preece, engineer-in-chief to the 
General Post Office, to be C.B. ; Mr. J. Edward Tanner, M.I.C.E., 
late Director of Public Works, and Superintendent of Railways in 
the Island of Trinidad, to be Companion. 


A company has been formed for working the Della Casa 
Granite Quarries of Italy, and subscription is invited for the shares 
of £1 each for a capital of £50,000. The list of directors includes 
the names of two engineers. ‘he offices of the company are at 
128, George-street, Edinburgh, and 12, Bothwell-street, Glasgow. 


Mr. JeremM1aH Heap, M. Inst. C.E., has taken his son, 
Mr. Archibald Potter Head, M. Inst. C.E., into partnership, and 
transferred his business as a consulting engineer from Middles- 
brough to 47, Victoria-street, Westminster. Mr. Head has, how- 
ever, not severed his connection with Middlesbrough, where his 
existing offices will be retained as a branch. 


Tue steamer Granada, with fruit, got aground on 
Tuesday in the Manchester Ship Canal, about a mile from the 
Partington basin. The mishap occurred in a narrow part of the 
canal. The Birkenhead steamer Wirral, with the Mayor and 
Corporation on Board, was passing the Granada at the time. The 
Wallasey ferry steamer Snowdrop and the steam tug Warrior 
proceeded to the assistance of the stranded vessel. 


CatverT’s ‘Mechanics’ Almanack and Workshop 
Companion” is, as usual, a very cheap and very useful pnblication. 
It contains amongst its numerous and well-selected contents a 
useful little article by Mr. Lloyd Wise, entitled “A Word of 
Warning to Inventors,” which shows that as our patent law stands 
the provisional protection system often causes the loss of from nine 
months to a whole year of the life of a patent. 


Messrs. JoHN Wixson and Son announce that they 
have purchased all the TS rights, drawings, patterns, &c., of 
the late firm of Messrs. J. and W. Weems, Hydraulic and General 
Engineers, Perseverance Ironworks, Johnstone, and also the works, 
tools, plant, drawings, patterns, Xc., of the late firm of Messrs. 
Wm. Robertson and Co., Machine Too] Makers, Floor-street Works, 
Johnstone, and have combined the two businesses, which they will 
carry on at Vulcan Works, Johnstone. 


Tue Thorncliffe Ironworks and Collieries, the property 
of Messrs. Newton, Chamters, and Co., near Sheffield, completed 
the centenary of their existence on New Year's Day. From com- 

ratively small beginnings the works have become amongst the 
argest in the country, employing about 6000 workpeople, whose 
wage-bill exceeds £400,000 a year, producing 34,000 tons of pig 
iron, and 14,000 tons of cast iron goods per annum, and bringing 
to — a million tons of coal, and making 150,000 tons of coke 
yearly. 


THE removal of a 250ft. mast, used for electric light 
service, was recently accomplished in Cleveland, O., in a rather 
interesting manner. The Engineering Record says the mast was 
about 3ft. in diameter at the bottom and tapered gradually 
upward. The work of removal was begun by stretching guys from 
the centre of the mast, so as to permit its falling as the lower 

rtion was removed. Then a strong scaffold was built about the 

ase, and aclamp of two beams firmly screwed upon the mast. 
This clamp was hung from the top of the scaffold by rods and 
turnbuckles. Another clamp was fitted 6ft. below the first, and 
was supported on jackscrews. By cutting away the lower portions 
of the mast and lowering the remainder by the screws and turn- 
buckles the mast was gradually taken down and removed. 


OrERATING lock gates electrically is proposed by 
Thomas Monro, M. Inst. C.E., Superintendent of the Soulanges 
Canal in the Province of Quebec. He has experimented with an 
electric motor, which transmits power througl a train of gearsto a 
pinion which works into a rack placed on the side of a 6iz. I beam. 
The end of this beam is attached to the top of a lock gate which 
it pushes shut or pulls open as may be required. The operation 
takes about fifty-five seconds, and is performed with perfect ease. 
It is proposed to operate two pairs of gates and four filling and 
emptying sluices from one point in the centre of the lock, and upon 
whichever side may appear advisable. The experiments are not 
yet completed, and Mr. Monro expects that the apparatus will be 
much simplified before being used on the canal. 


Power will be sought under the Bill of the West 
Middlesex Waterworks Company to enable it to raise additional 
capital to the extent of £500,000, in view of the increasing require- 
ments of the company’s district and the large expenditure which it 
is about to incur in providing new reservoirs. <A Bill deposited by 
the Southwark and Vauxhall Water Company seeks power to make 
a service reservoir situated partly in the parish of St. Giles, 
Camberwell, and partly in the parish of Lewisham, a storage 
reservoir in the parishes of Hampton and Sunbury, and a subsiding 
reservoir in the parish of Hampton, with the necessary works 
relating thereto. The company seeks to —_ the private footpath 
leading from the Lower Sunbury-road to the river Thames. In 
addition to the daily quantity of 24,500,000 gallons which the com- 
pany is authorised to take from the Thames, power is sought to 
take such further water as may be required, provided that, if 
similar action is taken by the metropolitan water companies, the 
daily flow over Teddington Weir shall not be reduced below 200 
million gallons. For the purposes of the Bill the company requires 
to raise £750,000 additional capital. 


Tur Pearson and Knowles Coal and Iron Company, 
Warrington, have done a large part of the structural iron work on 
the Manchester Ship Canal. They made and fixed the iron 
required in the bridge over the Runcorn and Latchford Canal at 
Latchford ; the bridge carrying the London and North-Western 
Railway over Bradshawe-lane, Latchford; the bridge carrying the 
Altrincham road over the London and North-Western Railway at 
Thelwall; a three-span bridge over the Cheshire Lines at Glaze- 
brook; a bridge over the Bridgwater Canal at Old Trafford; a 
bridge over the Cheshire Lines Railway at the same place; a 
trellis foot-bridge over the Cheshire Lines at Flixton; the bridges 
for the approach roads to the Partington coal basin, eight in all ; 
all the foot-bridges for the estuary locks and entrance gates, as 
well as all the iron and steel fittings for the lock gates at Eastham, 
Latchford, Irlam, Barton, and Manchester. A coal tip constructed 
at Eastham, a bridge made over Randle’s Sluice and the cast iron 
lining of the subway under the bed cf the Ship Canal at Barton have 
just been finished. A large quantity of other work has been 
accomplished, including the manufacture of two 10-ton locomotive 
steam cranes, and many hundred sets of points and crossings, the 
total weight of the iron used being considerably over 5000 tons. 
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THE HOWATSON LOW-PRESSURE FILTER 
MESSRS. THWAITES BROTHERS, BRADFORD, ENGINEERS. 
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Fig. 1— INDUSTRIAL FILTER 


THE HOWATSON LOW-PRESSURE FILTER. 


In our last issue we described a high-pressure filter, or | 


Riddell filter, which is being introduced from the United 
States by Messrs. L. Hugh Bristowe and Co., and as the 
subject of filtration is attracting just now more than ever the 








Fig. 2— PUSITAS OR POLARITE FILTER 


| accessibility for inspection will be readily gathered from these | who have hitherto been living on incomes derived from bank shares 


} 


attention of those interested in the matter, we proceed to | 


describe the Howatson apparatus, which differs very mate- 
rially from the one already described. 

It is evident that the intrinsic merits of all systems of 
filtration lie in the closest approximation to natural filtration 
through sand or other porous material, and the aim of all 
ingenuity in this direction must lie in the construction of 
appliances which most nearly follow the natural lines of 
gravitation and regulation of the flow of the water to be 
filtered through the sand bed in order to allow for the regular 


settlement of the larger particles of matter on the surface of | 


| fi 


the filter bed, and for the interception of the finer particles 
in the bed which is used for the purpose. If these facts be 
disregarded the result will not be the perfect purification of 
the water through one bed of sand only, or else a very deep 
bed of sand must be used. 

In the filters made on the Howatson principle, which are 
now being introduced by Messrs. Thwaites Brothers, of 
Bradford, in Yorkshire, these points have been carefully kept 
in view, and the process is described by them as filtration 
on a low-pressure system, because the filters do not require to 
be worked at any head or pressure other than that given by 
their own height or depth of column of water above the 
filter bed, and require no pumping engines. 


illustrations, whilst for use with Polarite, which has proved 
itself so satisfactory for the treatment of water for dietetic 
purposes as well as for sewage, the filter is very suitable, 
as separate beds of sand and Polarite can be formed so 
that the water after filtration or deprivation of solid matter 
can pass on to and through the Polarite to be oxidised and 
deprived of those noxious substances which are in solution, 


| and which cannot be removed by mere mechanical filtration 


through sand. Messrs. Thwaites construct these filters in 
sizes dealing with from 1000 to 20,000 gallons an hour, the 
rate of filtration for ordinary turbid waters or trade effluents 
being from 3000 to 4000 gallons per square foot of area, but 


| when used in conjunction with Polarite the rapidity must 
| necessarily depend on the degree of organic impurity in 


| 


| 


solution in order to insure thorough oxidation. 

A close topped filter is also manufactured by the same 
tm, for use under moderate or towns’ pressures; 
this contains two separate compartments, one contain- 
ing sand or crushed silex for the filtration of the water, 
and a second compartment containing Polarite. The filters 


| have been designed for use in large establishments, such as 


hotels, barracks, hospitals, and asylums, and can be used in 
connection with the ordinary water supply by merely 


| interrupting the supply pipes and inserting the filter. 


The essential | 


advantage of filtration at high pressure, as obtained by a | 


pumping engine, lies in the rapidity with which the water to 


be filtered can be passed through the sand bed. This end is, | 


however, obtained by Mr. Howatson by the use of a 
moderate head of water, and a form of bottom to the filter on 
which the filter bed rests, constructed in such a way that the 


whole of its surface is in operation owing to a system of | 


cellular subdivision; this also insures the retention of the 


sand, and the prevention of its getting into the effluent pipes. | 


The washing of the filter-bed is effected by the reversal of 
the current of water or coupling on to the effluent of one of 
the other filters working in a battery, the cleansing of the 
sand being assisted by the use of a circular rake which dis- 
turbs the surface of the sand-bed. 


In the illustration of the Industrial filter, Fig. 1, the main | the NocthhWeat én 


points of construction will be readily understood, but the 


detailed construction of the bottom requires a working draw- | 


ing for satisfactory explanation. 


The filter as shown is one | 


used for the filtration of trade effluents before being passed | 
| the Broken Hill silver mines. Owing to the great depression in 
the coal trade, the large colliery proprietors at Newcastle in the | 


into running streams, and of ordinary turbid waters before 
being used for boiler or manufacturing purposes. 
used for dietetic purposes, or for the filtration of sewage after 
precipitation, a second section is added containing Polarite 
manufactured by the International Sewage and Water Purifica- 
tion Company, and as illustrated in Fig. 2. This filter, which 


used by the Paris Municipality at the pumping station on the 
quay at the Orleans Railway Station. 
The simplicity of construction of the Howatson filters and 


When | 


| a reduction in wages. 


la _An offcis m 
Mesers. Thwaites Bros. term the “Puritas” filter, is being | "°Ptmber last, states:--* The distress prevailing amongst the 


The result obtained by the filtration of the river Loire 


water at Nantes through a Howatson Polarite filter showed a | 


reduction of bacteria from 14,500 colonies to 400 per cubic 


centimetre on an average of twenty cultures, and with a new | 
filter bed, which necessarily contained certain organic | 


matters prior to being used and cleansed. The results at 
Neuilly with a similar filter after three months’ operation 


showed absolute sterility after dealing with Seine water con- | 
| taining 13,000 bacterial colonies per cubic centimetre. 








INFORMATION FOR INTENDING EMIGRANTS. 


Tue January circulars of the Emigrants’ Information Office, 31, 
Broadway, Westminster, 8.W., and the penny and other hand- 
books, with maps, show the present prospects of emigration. It is 
too early in the year for emigrants without money—other than 
female servants—to seek work in Canada, unless they go to _ 
friends: they should prepare to leave at the end of March. ne 
bonuses which were * last year to settlers who took up land in 

British Columbia, will be discontinued on 





March Ist next. 

Work in New South Wales, especially in towns, continues to be 
very scarce. The distress felt by clerks and other light workers 
has been very great. There are still many unemployed miners at 


North have terminated their present agreement with the men, with 
the view of arranging a lower rate for hewing coal. Strikes have 
occurred at one or two of the southern collieries in consequence of 
An official report from Victoria, dated 


unemployed has not lately been so muchinevidence. That distress 
is present there is no doubt, but it is found to exist as a rule not so 
much amongst the ‘working classes,’ as it does amongst discharged 
clerks and shopmen, persons who have failed in business, and those 


or other investments. 

In South Australia the of labour is quite sufficient 
to meet all d d In there is no demand for any 
kind of labour, whether mechanical, pastoral, or agricultural, and 
van men have been out of work; no assistance is now being given 
by the Colony to emigrants. More gold, however, was poem tg last 
year in the mining districts than in fao2’ and the sugar industry, 
which employs mainly coloured labour, has been prosperous. In 
Western Australia more public works are in progress than at any 
ar gpa time in the history of the Colony, but some persons at 

-erth complain of want of work. Under the Homestead Act, 
which was passed last quarter, free grants of 160 acres will be 
made to settlers on conditions of residence and cultivation. In 
Tasmania no change for the better seems to have taken place; at 
Hobart and elsewhere many complain of inability to obtain work. 
In New Zealand unskilled labour seems everywhere plentiful 
or excessive. The building trades have been doing well, or are 
improving at Auckland, Nelson, Christchurch, Dunedin, and Inver- 
cargill ; but the engineering and iron trades have been dull every- 
where, except at Invercargill. In Cape Colony the officials of the 
Railway Department are overwhelmed with applications for 
employment from mechanics and enginemen arriving at the Cape 
from England and Australia, and there is no prospect at present 
of such artisans finding employment on the Cape Government Rail- 
ways. In Natal the assisted passages are withdrawn, and the free 

es for domestic servants are temporarily suspended during 
revision of the regulations. The warnings against emigration to 
Brazil still hold good ; and it has been thought advisable to renew 
the caution against the farm-pupil system in Canada. Interesting 
reports have been received as to the arrival in Paraguay of the 
co-operative settlers from Australia, A valuable report on Chile 
as a field for emigration has just been issued by the Foreign-office, 
price ld. 


local 
ae supply 
* 











THE ENGINEERING TRADES AND THE EmpLoyers’ LIaBiity BILL, 
—It will be fresh within the memory of our readers that Messrs. 
Tangye, of the celebrated Cornwall Engineering Works, Birming- 
ham, have parm shown how injurious the new Employers’ 
Liability Bill is likely to be to the engineering interests by putting 
an end to existing compensation schemes in numbers of engineer- 
ing works throughout the kingdom. The manifesto issued during 
the past few days by the employés of another great firm—the well- 
known Elswick Works—shows that there are many operative engi- 
neers in England who are of the same opinion, The men at that 
establishment are making great efforts to retain their accident 
fund, and their arguments should be made widely known, as being 
typical of the views of very large bodies of workmen in other engi- 
neering works in the trade centres. During the past year over 
£2500 has been paid to the Elswick workmen who have received 
injuries —although there was not one case of fatal accident—towards 
which sum the employers contributed two-thirds. The men assert 
that experience has shown them that 95 per cent. of their accidents 
would be quite outside the provisions of the measure, hence they 
would be decidedly losers if it were to pass. ‘They are therefore in 
favour of the Earl of Dudley’s amendment, permitting contracting 
out, providing that the alternative compensation, given under 
mutual insurance arrangements, is certified as ‘‘ reasonable” by 
the Board of Trade. Out of every hundred men whom the existing 
fund now compensates, only five could receive compensation if the 
Bill passes as it stands. And even of those five, it is questionable 
whether all would be able to prove to the satisfaction of judge and 
jury that they were entitled to damages; whereas the fund at 
present deals with all accidents, however caused. 
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THE STEAMSHIP GOTHIC. 


Tuis large twin-screw steamer, which is from the yard of 
Messrs. Harland and Wolff, Belfast, is the latest addition to 
the well-known fleet of the White Star line. Her dimensions 
are :—Length, 490ft. between perpendiculars ; breadth, 53ft.; 
depth of hold, 33ft.; and gross tonnage, 7720. She has been 
specially designed for the New Zealand service, and was 
dispatched from London by the Shaw, Savill, and Albion 
Company on her first voyage, on December 28th, calling at 
Plymouth, Teneriffe, Cape Town, and Hobart on her outward 
passage, and Rio de Janiero and Teneriffe on her homeward. 
The distance traversed on the round voyage exceeds 26,000 
miles, and in thus for the first time introducing a double set 
of full-powered engines propelling twin screws into the New 
Zealand trade, the owners of the White Star line and the 

, Shaw, Savill, and Albion Company believe they are acquiring 
an additional element of safety. Unrivalled accommodation | 
of the highest class, similar in character to that which | 
has been so much appreciated in the Teutonic and | 
Majestic, is provided for 104 saloon passengers amid- | 
ships, the dining saloon and many of the superior 
state - rooms being above the main deck, so that the | 
ventilation is as complete as possible, and in the control of 
passengers themselves. In the quarter deck aft there is | 
accommodation of a unique character for 114 steerage | 
passengers. In addition to ordinary coal and cargo space, | 
the Gothic has an insulated capacity in the refrigerated 
chambers capable of stowing some 75,000 carcases of sheep, | 
the temperature of which is maintained and regulated by two 
of Hall’s most powerful carbonic anhydride machines, which 
have proved so successful in the large freezing establishments 
in New Zealand. Special provision has also been made for 
the conveyance of dairy produce, the export of which is a new 
development in the industry and enterprise ef the New 
Zealanders, and one which has found great favour with con- 
sumers at home. The Gothic is the largest steamer as well | 
as the largest carrier in the Australasian trade; and as a new | 
departure, her appearance is a matter of much interest to | 
Colonial shippers. The vessel was placed at the disposal of | 
the Committee of the Seamen’s Hospital Society on Saturday, | 
the 16th of December, for exhibition in the Royal Albert 


Docks, in aid of the Society’s hospitals and dispensaries. She | 
is the largest ship, with the exception of the Great Eastern, | 
| 


which has ever entered the Port of London. 








ATTENDANCE AT THE CHICAGO EXHIBITION. 


THE official figures of the number of visitors at the Chicago 
Exhibition of 1893 show a total of 27,377,733, or an average 
of 149,605 per day, the daily average being less than that at 


the Paris Exhibition of 1889. This is attributable mainly | 


to the fact that Paris is situated in a much more densely 
populated country, and has probably a population fully four 
times as great to draw from within a Pd of 500 miles. It 


must also be remembered that at Paris the nominal admis- | 


sion fee was one franc—20 cents—but that the actual price, 
owing to discount on tickets, was only about 10 cents, while 


at Chicago the admission fee was 50 cents. The following | 


table shows the attendance at the principal international 
exhibitions :— 





{ 














| No. of | Total Highest Average 
days | attendance no. in aily 

| open. | * | one day. attendance. 
London, 1851 144 6,039,195 _ 41,939 
Paris, 1855 .. 200 5,162,830 - 25,812 
London, 1862 171 6,211,103 - 36,322 
Paris, 1867 .. 217 200,000 _— 47,000 
Vienna, 1873 + 186 7,254, 687 _ 39,003 
Philadelphia, 1876 159 | 10,000,000 274,919 62,892 
aris, 1878 .. .. 194 16,159,719 200,613 83,297 
Paris, 1889 .. 164 $2.354,111 387,877 192,281 
Chicago, 1893 183 | 97,377,738 716,€81 149,605 





The attendance on Sundays at Chicago was very small, so 
much so that the directors, after having decided to open the 
Exhibition on those days, wished to close it, but were pre- 
vented by an injunction from the Courts, granted on applica- 
tion of several citizens. The following table gives the totals 
of attendance by months :— 

















Month. Paid. Free. Total. 
c. ee 1,050,037 481,947 1,531,984 
June erm 7 Sh $02,721 8,577,834 
July .. .. o- 2,760,268 1,217,239 3,977,502 
August 8,515,493 1,172,215 .. 4,687,708 
September .. 4,658,902 1,149,071 .. 5,807,978 
October . 6,799,102 1,015,625 7,814,727 

Total «. 21,488,915 .. 5,988,818 .. 27,377,733 

THE MANCHESTER SHIP CANAL. 





Wiru the beginning of the year 1894, and with the first 
day, Manchester became a shipping port by its connection 
with the sea through the recently completed canal. As 
showing that this is the realisation of the hopes of many of 
several generations, we print the following advertisement 
from the old newspaper, John Bull, of the 20th of February, 
1825 :— 

-* a MEETING of SHAREHOLDERS in the MANCHESTER 

SHIP CANAL COMPANY, held at the Albion Hotel, in 
Manchester, the 14th day of February, 1825—MATTHEW 
HEDLEY, Esq., being called to the chair: 

Resolved—That this meeting approves of the Reports, Surveys, 
and Estimates which have been obtained and laid before this 
| meeting, respecting the intended Ship Canal. 
| ‘That it is essentially necessary for the interests of this Company, 
| and for promoting the objects for which it has been formed, that a 
| Committee of Management be appointed, who shall have the full 

direction and control of the affairs of the Company. 
That the following gentlemen be appointed a Committee for the 
| above purposes :— 
Major Watkins, | 
John Marshall, Esq. 
F. D. Astley, Esq. 
Thomas Appleby, Esq. 
James Bremner, Esq. 
Richard Matley, Esq. 


with power to add to their number, any five of whom are compe- 
tent to act, and that they be requested to meet forthwith, for the 
dispatch of business, 


Charles Clegg, Esq. 

M. Hedley, Esq. 
George Jones, Esq. 
Edmund Wright, Esq. 
Leonard Cooper, Esq. 





That Messrs. Cunliffes, Brookes, and Co. be appointed the 
Bankers to the Company. 
That these resolutions be inserted in the same London, Man- 


| chester, and other provincial papers as the former resolutions of 


| and 


| 
| 





this Company were printed in. 
(Signed) MATTHEW HEDLEY. 

Mr. Hedley having left the chair, the same was taken by Francis 
Dukinfield Astley, Esq., when the thanks of the meeting were 
voted to Mr. Hedley for his very able conduct in the chair. 

(Signed) FRANCIS DUKINFIELD ASTLEY. 

At a meeting of the Committee, held at the office of Mr. William 
Norris, in Manchester, the 15th day of February, 1825: 

Ordered—That Messrs. Jones, Loyd, and Co. be appointed 
— of this Company, together with Messrs, Cunliffes, Brooks, 

0. 

That Messrs. Cunliffes, Brookes, and Co. and Messrs. Jones, Loyd, 
and Co, be authorised to receive such deposits as have not yet been 
paid, and to give receipts for the same. 

That the deposits of One Pound per Share shall be paid on or 
before the Fifteenth day of March next. 

By order, WILLIAM NORRIS, Solicitor. 

The present undertaking embraces objects of the greatest 
national importance, by the extent of its junction with other 
channels of communication, reaching the remotest part of the 
Empire. It communicates with Northwich, Nantwich, Middle- 
wich, Burslem, Newcastle-under-Line, Oswestry, Newton, the 
centre of North Wales, Shrewsbury, and the Severn, and by it 
with all the South-West parts of England; and by the Trent and 
Mersey and the Rochdale Canals, with Huddersfield, Leeds, 
Halifax, Hull, Birmingham, Kidderminster, Wolverhampton, 
Nottingham, Leicester, &c. &c. 

The intended point of entrance is from Dalpool, at the mouth of 
the Dee, where Nature has bestowed what Art could never have 
procured—a safe and commodious harbour, The Channel 
approaches the shore within about fifty yards at high and one 
hundred yards at low water; and there being five fathoms depth 
of water at low-water mark, the anchorage is excellent, altogether 
forming a complete shelter. It is accessible by vessels at almost 
every state of the wind, and is therefore equally advantageous to 
outward and homeward-bound vessels; whilst at other ports, 
where Art has been called in to lessen the obstacles Nature her- 


| self has presented, vessels have been detained for weeks, and even 


| 





months ! 
The intended course of the Canal, extending 45 miles, through a 
ier | more favourable for its formation than — any other 
art of the Empire, approaches to within a few hundred yards of 
Northwich, at which, and other places on its course, the grand 
staple articles for outward-bound vessels, salt, coals, earthenware, 
&e. &e., can be amply and readily supplied. 

Applications for shares may be made to Mr. W. Norris, Solicitor, 
or to Mr. Wm. Watson Tait, 54, King-street, Manchester; and 
the shareholders are requested to pay their deposits into the hands 
of Messrs. Cunliffes, Brookes, and Co. immediately. 








A Central News telegram says :—‘‘ The reorganisation 
of the Nicaraguan Canal Construction Company is now an accom- 
plished fact. On December 8th the agreement was signed by a 
powerful group of American caritalists. The chairman of the new 
company is Mr. John R. Bartlett, and associated with him are 
Messrs. Smithweed, Henry Howland, Richard Edwards, John 
Emery, W. Mynderse, and E. K. Sibley. The Central Trust Com- 

ny of New York act 2s the depository in all stock conversions. 
tis confidently expected that the canal will be completed within 
five or six years,” 





JAN. 5, 1894, 
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THE CHICAGO EXHIBITION—HEAVY COMPOUND PASSENGER LOCOMOTIVES 
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TWELVE-WHEE' COMPOUND LOCOMOTIVE 
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FOREIGN AGENTS FOR THE SALE OF THE ENGINEER 


PARIS.—Boyveau anv Cueviuet, Rue de la Banque, 

BERLIN.—AsHER anv Co., 5, Unter den Linden. 

VIENNA.—GEROLD AND Co., Booksellers. 

LEIPSIC.—A. TWIETMEYER, ” Bookseller. 

NEW YORK.—InrernationaL News Company, 88 and 85, 
Duane-street. 


PUBLISHER'S NOTIOE. 


*,* With this week's number is + issued as a Supplement a Two-page 
* Engraving oan Compound Passenger Locomotives at the Chicago 
Exhibition. copy as issued by the Publisher includes a 
copy of the Supplement, and subscribers are requested to notify 
the fact should they not receive it. 








CONTENTS. 


THE ENomnerr, ee ay 1894, 
Carnot AND Mopern Heat .. .. «. ee eee 
ELECTRICAL ENGINEERING IN 1893 ..  .. 
Rartway MATTERS oo 00 00 oe 
NoTes AND MEMORANDA .. 4. «- 
MISCELLANEA .. - 
Tue HowaTson Low- PRESSURE “Fiver. _Cilustrated.) 
INFORMATION FOR INTENDING EMIGRANTS wale os 
Tue Sreamsnip GorHic. (IMustrated ) ia ba Sa ae ae > 
ATTENDANCE AT THE CHICAGO MMMSUMIOIRE 5 ose: cc dalne on 
Tar MANCHESTER Surp CANAL . 





CADAMO OP & OO toe 


RuoveE Istanp Locomotives at ‘THE Cuticaao Exurarrio, (Mlus.).. 
Sream Yacut BuILpING IN 1893 ee Kee) de. ae Cee ed 
Leven SHIPYARDS AWARDS’ COMUNE cc. ce s0c co 

1804—Orvit, ESOINBBRING .. .. ce co ce cc ce ce 06 os 0 
Mmcmameas, TNGINUBRINO.. 1. os 10 ce ce 0s ce te oe oe 
Se ee er ee ee ee ee ee eT ee ee ee 
METALLURGY .. ee ae ee ee ee ee ee 
CHEMICAL INDUSTRY “s as 6s a> du ea oe we oe com pee 
HARBOURS AND WATERWAYS” oo. Sider “aah oes ea Se! weclaer 6k, ea 
BawITARY BMGINEEBRING 4. 02 22 oc co cc 08 ce oe 16 
Waren BOPRLY.. «2 oc cc os cf 06 o8 06 6 8 16 
Gas Supply .._. ee ce 0s 06 ce 08 06 cc 06 cf co 36 
PARLIAMENTARY ESE Te Hae ies an eS PUES 
INSTITUTE OF MARINE LEE SL A LE TE TEE PEI 
AMERICAN ENGINEERING News 17 
LETTERS FROM THE PROVINCES, &c ‘~The’ Iron, ‘and. General 


Goal, 
Trades of Birmingham, Wolverhampton, and other Districts— 
Notes from Lancashire—The Sheffield District—The North of 


England . 18 
Notes from Scotland—Wales and “Adjoining Counties—Notes from 





Germany of. be a6 es es ee oe eo oc co 19 
Awmnrcan NOTHR .. .. oc cc co 00 ce cc co 06 cf co cs 1D 
Tae Parent JOURNAL .. 20 


TwW0-PAGE SUPPLEMENT: THe Carcaco * Exumprtion—-Compounp ‘PAtsEN- 
cer LocomorTives. 





TO CORRESPONDENTS. 
Registered Telegraphic Address, ‘‘ ENGINEER NEWSPAPER, 
LONDON.” 


*.* In order to avoid trouble and confusion, we find it necessary to inform 
correspondents that letters of inquiry addressed to the public, and intended 
Sor insertion in this column, must in all cases be accompanied by a large 
envelope legibly directed by’ the writer to himself, and bearing a penny 
postage stamp, in order that answers received by us may be forwarded to 
their destination. No notice can be taken of communications which do not 
comply with these instructions. 

*.* We cannot undertake to return drawings or manuscripts ; 

Sore request correspondents to keep copies. 

All letters intended for insertion in Tut ENGINEER, or containing 
questions, should be ace ompanied by the name and address of the writer, 
not necessarily for publication, but as a proof of good faith. No notice 
whatever can be taken of anonymous communications, 





we must there- 
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STEEL MOULDERS’ COMPOSITION, 

(To the Editor of The Bngineer.) 

Sir,—Can any of your readers tell me the best way to make this? 
January 2nd. P. Q 





THE EFFICIENCY OF CENTRIFUGAL PUMPS. 
(To the Editor of The Engineer.) 

Sir,—I have a centrifugal pump with a single inlet and single outlet 
Tin. in diameter, and a 2lin. impeller. The tips of the blades are jin. 
wide. This pump will lift 787 gallons toa —_ t of 18ft. _: — 62 secs. 
Will some of your numerous readers tell me whether this oh ow per. 
formance or not? If they will further refer me to any ae of inform: 
tion where I can find what is really done in practice by good centrifugal 
pumps I shall be much obliged. I do not want theory, but facts. 

December 30th. TWIRLER. 





SUBSCRIPTIONS. 
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nseq of ther rate 
for any destination ow’ the United Kingdom, i tions 
will, until further notice, be received at the rates given below. i 
ibers paying in advance at these rates will receive THE ENGINEER 
weekly and post iptions sent by Post-ofice Order must be 
panied by letter of advice to the Publisher. 
Tam Paper Coprrs— 
Half-yearly .. eee 
Yearly .. .. “ cise “ae ee ee 
Taick Paper Coprrs— 
Half-yearly .. .. «2 os os £1 0s. 3d 
Year £2 0s. 6d. 
Reapine Caan. —The Publisher has in stock reading cases which will hold 


thirteen copies of Tuk Enoinerr. Price 2s. 6d. each. 


ADVERTISEMENTS. 
*.* The charge for afeereuenente @ Summ nen and uniter ts Cnse Biting, 
Jor. — lines afterwards one shilling and sixpence; odd lines are 
real one shilling. The line averages seven When an foe tg 
ment measures an inch or more, the charge is ten shillings 
single advertisements from the er must pg as mp ti baa a P 


All except weekly advertisements are 
Prices a Advertisements in ‘‘ ordinary” and “‘ special" positions 


will application. 

Advertisements cannot be inserted unless delivered before > 
—— on ve evening; and in consequence of 

ecessity for going to press with a portion of the edition 

ALTERATION to standing advertisements should arrive n 
later than Three o'clock on Wednesday afternoon in each adhe 

Letters relating to Advertisements and the Publishing Department of the 
paper are to be addressed to the Publisher, Mr. Sydney White; all other 
letters to be addressed to the Editor of Tar ENGINEER. 





MEETINGS NEXT WEEK. 

InstiTUTION OF CrvIL ee 5 ey yale January 9th, at 25, Great 
George-street, Westminster, 8.W., at 8 Paper: “The Concentra- 
tion and Sizing of Crushed Minerals, ” by Mr. Robert E. Commans, Assoc. 
M. Inst. C.E. 

INSTITUTE OF MARINE ENGINEERS.—Monday, January Sth, 58, Romford- 
road, Stratford, at 8 p.m. Paper: ‘f Pump Valves,” by Mr. y. 

Roya Institution oF Great Britarn.—Tuesda: 
38 p.m, ed * Air, Gaseous and Liquid,” by 
LL. D., 

Instrrurion or Evecrrica, Enoineers.—Thursday, 
at 25, Great George-street, Westminster, at 8 pm. 
of the President, Mr. Alexander Siemens, M. Inst. C. 

INCORPORATED ASSOCIATION OF MUNICIPAL AND County ENGINEERS.— 
Friday, January 12th, at 25, Great nts hy Oe Westminster, 8.W., at 
ui . .m. Papers —‘‘ ‘Street Pavements,’ —, Assoc. M. Inst. 

; “The Jointing of Wood Pavements, ” Oy WwW. N. Blair; ‘ Hospital 
Tents,” by C. H. Cooper, Assoc. M, Inst. CE. 


January 9th, at 
Prekieer Dewar, M. A., 


January 11th, 
naugural address 





Lonpon ASSOCIATION OF FOREMEN ENGINEERS AND > Dacre 
Saturday, January 6th, at Cannon-street Hotel, at 7 p.m. Annual meet- 
ing. President's address at 8 p.m. by Mr. W. T. Coate 

NEWCASTLE-UPON-TYNE ASSOCIATION OF STUDENTS OF THE INSTITUTION 
or Civit Encincers.—Wednesday, January 10th, at the Durham College 
of Science, at 8 p.m. Paper: “ Piles and Pile Driving,” by J. R. Bater- 
den, A.M. Inst. C.E. 





DEATH, 
Onthe December 29th, at his son's residence, Chepstow, SaMUEL HaNsARD 
——” M. Inst. C.E., F.G.8., of Queen Anne’s-gate, Westminster, aged 
eighty. 
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Waritina last January of the prospects of the year 
which has just passed away, we said, ‘It is pleasant to 
note that the warfare between labour and capital carried 
on last year has had results which appear to have taught 
something to the men, while it has consolidated the position 
of the capitalist.” That was a legitimate deduction from 
the results of the great Durham coal strike, but it has 
unfortunately been largely falsified by the progress of 
events. 1893 has been emphatically a year of struggle. 
Most determined efforts have been made by labour, not 
only in this country but in many others, to force not the 
hand of the capitalist, but that of the consumer. In large 
degree the conflict has arisen from half knowledge on the 
part of the strikers, and its immediate cause has almost 
certainly been the preaching of a propaganda against 
capital by half-educated and therefore narrow-minded 
leaders of what has come to be termed the New Union- 
ism. In the end, of course, there can be but one result 
to the struggle. The combined efforts of labour and 
capital together are powerless to effect any permanent 
rise in the price of a manufactured article or a raw 
material, or any sustained augmentation of the sum that 
the consumer will pay for its production. But social 
warfare is often prolonged before a decisive victory has 
been won to such an extent that very disastrous con- 
sequences are entailed ; and to avert these it is desirable 
that capital should be at least as well organised as labour. 
To shorten a war it is necessary that battles should be 
decisive. An example is supplied by recent action in 
Scotland. A movement was set on foot to raise the 
price of coal. The direct answer to this was the blowing 
out or damping down of all the Scotch blast furnaces. 
At one stroke the pig iron manufacture of the country 
was suspended. The result was the immediate collapse 
of the strike. In the long run such decisive blows are 
merciful ; and nothing can be less humane than a policy 
which supports men in a struggle against the impossible. 
The very fact that the blowing out of Scotch furnaces 
has had no commensurate effect in raising the price of 
pig iron shows how strained is the situation, how great 
is the reduction in demand for that material; and the 
circumstances from first to last serve well to illustrate 
the trade position of the country at this moment. 

It is well known that the trade of this and of all other 
countries rises and falls in curves which have been care- 
fully plotted by statisticians, and the causes of the rise and 
fall are very well understood. In brief, they may be said 
to lie in the fact that there is always a tendency to 
produce more and more of everything—more beef, more 
coal, more calico, more steam engines, ships, and rail- 
ways. The supply very quickly overtakes the demand. 
Then it becomes difficult to effect sales. Debts are 
incurred which cannot be paid. Mills are closed. Ship- 
yards are empty. Steamers are laid up; and ‘“ bad 
times” reign. But in the long run the balance is restored, 
because the population of the world and the wants of it 
steadily augment, and much of the produce wears out or 
is consumed, and must be renewed or replaced, and trade 
improves. ‘That has always been the story told by 
history. It is very difficult to define demand by rule 
and compass, but we venture to think that although it 
fluctuates, the curves marking and defining that fluctua- 
tion are much less steep than those of production. 

In attempting to estimate the prospects of trade for 
1894, it is impossible to disregard the political position. 
In one sense THE ENGINEER has no politics; but that 
fact does not compel us to silence regarding situations 
affecting trade, the influence of which is not so obvious 
as it ought to be, or the true bearing of which is easily 
missed by those who have strong political proclivities. 
Thus, for example, there can be no doubt that the “silver 
question’’ has been made a political question, and it has 
been one important factor in United States trade. Of still 
-afies | greater interest for English engineers is the civil war 
st | going on in South America, which is essentially a political 
affair. But coming nearer home, we find on the part of the 
present Government distinct evidences of a tendency to 
seek political support among the representatives of labour 
rather than of capital. It is quite beyond our province to 
criticise the action of Government in this respect; we 
have only to deal with the facts. A main result of this 
policy is to alarm capital, which is the most timorous 
result of man’s labour; and the uncertainty which is felt 
tends very powerfully to check enterprise and direct 
money away from manufactures or construction into 
other channels. A man who has £10,000 to invest will 
purchase Consols, or some other form of security which 
will give him the certainty of a small annual. return, 
rather than risk it in a coal mine, an engine works, or a 
shipyard, which may at any moment be ruined by the 
action of labour. Capital demands peace, not legislation, 
while labour burns for Acts of Parliament, and money has 
always been excessively sensitive to political influences. 
The Employers’ Liability Bill; the obvious Government 
leaning in favour of the eight hours’ day; the general 
tendency to favour labour at the expense of capital, are 
beyond all questions causes operating to prevent the 
improvement of trade. There are men who hold that 
strikes can in no wise injure the trade of a country, and 











who refuse to admit that the unrest of labour does harm. 
Possibly a study of the pecuniary ‘anger of this country, 
as revealed by the revenue and other returns for the last 
nine months, may bring about a change of opinion. A 
deficit of at least £2,500,000 is probable, and a ninepenny 
income tax is possible ; and can it for a moment be 
doubted that the bad trade, of which the deficit is a 
result, is due in a great degree to the refusal of large 
numbers of men to work themselves or to permit others 
to work? ‘The uncertainty concerning the claims of 
labour has done much to check legitimate enterprise both 
in this country and abroad. The following paragraph 
from Dun’s Weekly Review, a United States financial 
journal, is worth reproduction :—‘‘ The annual retrospect 
shows that 1893 has been the worst within the past fifty 
years, and possibly worst, relatively, than that of 1837. 
The sales of textiles shrank 37 per cent.; iron, 38 per 
cent.; and dry goods, hats, hardware, and shoes, each 
20 per cent. The commercial failures numbered 16,650, the 
largest recorded, and the liabilities were 331,422, 000 dols., 
besides banking failures, with a loss of 210,956,864 dols., 
and railways with 1,212,217,000 dols. liabilities. Forty 
per cent. of the iron producers have been idle, and a 
larger proportion of woollens. Within eight months 
the sales of wool were only 106,795,460 lb., against 
212,339,003 lb. in 1892, and the prices were the lowest 
known. Farm products generally shared a similar 
decline. Within five months the bank deposits decreased 
800,000,000 dols., whilst there is now 200,000,000 of idle 
money accumulated in New York, the largest amount 
known, making altogether a dismal comparison with the 
opening prospects of the year. 

It would be impossible to close this brief and imperfect 
reference to the commercial outlook without saying 
something concerning the condition of the British Navy. 
Throughout the length and breadth of the country there 
is a demand being made audible for more warships. It 
should be obvious that as the whole of the money to be 
expended will go into British pockets, any arguments 
concerning waste are out of place. The case would be 
different if we had to purchase everything abroad. The 
expenditure of four or five millions sterling per annum 
during the next five years or so in augmenting our naval 
strength would be an extremely judicious outlay—one 
which, indeed, might be doubled with advantage. It 
would provide work for very large numbers of men, and 
would add largely to the prospects of peace. On the 
maintenance of peace abroad between nations, and of 
social peace within our own shores, depends the future of 
trade. The past year has been a period of social warfare, 
not paralleled in the recent history of this country. Let 
us hope that with the entrance of 1894 commences an 
epoch of tranquillity, stability, and goodwill, without 
which there can be no real prosperity. 


CIVIL ENGINEERING. 


The commercial fainting fit which has overtaken the 
world has had a widely adverse effect on civil engineering 
work and projects. Noone urges the claims of a new 
scheme, however valuable, when the absence of all that 
which the financiers so tersely sum up in the one word 
confidence, foredooms the thing to temporary or to per- 
manent failure. The civil engineering of Great Britain 
very closely mirrors civil engineering all over the 
world, for connected with it is the activity or idleness of 
the numerous great manufacturing ironworks which de- 
pend for business on the structural and mechanical require- 
ments of all river, road, rail, dock, harbour, and sanitary 
works. To all these the civil engineer is the adminis- 
trator of the executive department, and the constructive 
and mechanical engineer is the head of the executive. 
Whether the wise or fortune-favoured projector and his 
aid, the civil engineer, find the scene of their accepted 
plans abroad or at home, the mechanical and structural 
engineers find work in their wake. Hence lack of support 
to the projects of the civil engineer means lack of work in 
the foundries, and one empty table in a London office 
may mean a hundred empty benches outside it. The 
manufacturer of special machinery has not felt much the 
poverty of enterprise which has marked the past year, 
and the agricultural engineer has done well, but the 
failure of things abroad is followed by infertility at home. 
There are, for instance, fewer Bills in Parliament for 
works of importance thar. for years past, and even one 
railway, or one tramway or waterworks the less, means 
much loss of occupation even in these days of enormous 
and rapid production. The outlook is certainly not just 
now a pleasant one, and little consolation can be gathered 
from the fact that things are no better abroad, but that 
little is perhaps important. When we find trade so 
excessively bad as it is: now in the United States, and 
important public works at a standstill, we can at least 
believe that our condition with regard to civil engineering 
works is not solely due to circumstances arising out of 
our own shortcomings. Indeed, we can with some self- 
complacency look round to engineering successes, and 
can charge the loss of this in many things in the past 
year to political causes. While there is more money 
lying idle in New York than has ever previously been the 
case, and trade in a worse condition than has been known 
since 1837, the funds for such a work as the Nicaraguan 
Canal, which the Americans pretend to wish particularly 
to keep to themselves, cannot be found ; and the canal 
company has had to be reconstructed, and even 
that with very great difficulty. We may hope that 
the new company will meet with success, for every 
successful work of the kind shows the necessity for 
and the means, directly or indirectly, of much other work. 
Meanwhile, we have just completed the greatest canal 
undertaking ever carried out, and for which we have, and 
every one has, the strongest reasons for hoping for 
success. As far as the engineering part of such work is 
concerned, this may now-a-days be said to be almost a 
matter of command; the success upon which great hopes 
depend rests upon a much less certain matter, namely, 
the quantity of traffic which can be accommodated 
through the parts of smallest capacity, and the quantity 
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that will be sufficient to prove the canal ports to be from 
all trade points of view preferable to those existing. 
Within these two questions are many others, but these 
comprise all that will settle a great problem in this 
country as well as others, namely, Can ship canals and 
improved inland navigation be made to pay, where the 
older and smaller canals have for various reasons fallen 
into disuse? It will not be necessary for this purpose to 
show that the Manchester Ship Canal will earn a profit 
within five or ten years on the whole of the capital 
expended, because vast and costly works, which will 
probably never be in the least necessary, have been con- 
structed to meet the demands of those who opposed the 
canal for various reasons. It will be sufficient to show 
that traffic presents itself which approaches the canal 
accommodation, whether as between the sea and Man- 
chester, or as local traffic between the several ports on 
the canal, one of which is already earning a very substan- 
tial profit on its cost, but it was not one of the most 
expensive, namely, Saltport. 

There can be little doubt that more than one ship canal 
project in Great Britain will be made or marred by the 
immediate results of the opening of this canal on Monday 
last. At present everything points to ample traffic 
throughout the 354 miles of the canal, not only by 
diverted shipping, but by the lines of ships for which the 
owners have made special arrangements between Man- 
chester and numerous foreign ports. The rates which 
the canal company has fixed are in some cases less than 
half those at which goods can now be delivered at any of 
its ports, and the company announces its intention of 
maintaining this difference between the cost of delivery of 
goods to Manchester by its canal, and by ships unloading 
at Liverpool. Whether this can be maintained remains to 
be seen, but the difference that appears to be possible as 
between ships unloading at Manchester, and at Liverpool 
for Manchester, is so large as to promise a lasting pre- 
ference for the canal route. It is, of course, possible that 
Liverpool may begin to make alterations long necessary, 
and to clear away some of its ancient taxes on its trade, 
such as those for porterage where no porterage is required, 
and town dues. As in London, there are various ancient 
rights founded on past requirements, which keep in use 
methods which are now quite out of date; but as those 
interested in the preservation of these are at present 
wealthy guilds and persons, there is no immediate 
prospect of their acceptance of the _ inevitable. 
One result will probably be the continued struggle 
by traders with the railway companies, aided 
by the Railway Rates Commission, to get reduced 
rates for carrying by rail the heavy traffic which should 
and will in the end have to be carried by water. For 
several years the improvement of our means of inland 
navigation has been receiving much serious attention, 
and in connection with West Midlands works are in pro- 
gress, but public support for this class of work has not 
yet followed public opinion or feeling. The opening of 
the Manchester Canal will direct renewed attention to 
this, and, it may be hoped, encourage investment in works 
which will be the best means of settling the railway rates 
questions, namely, in the construction of new and im- 
provement of old waterways for the heavier and slower 
merchandise. 

The opening of the Corinth Ship Canal last autumn 
is an event of much importance in this branch of engi- 
neering, and although the French Panama works will pro- 
bably go to complete ruin, it is not improbable that the 
Nicaragua may at no distant future provide a waterway 
between the two oceans now separated by Central 
America. One subject in connection with inland 
navigation will demand attention in the near future, 
namely, the means of propulsion and haulage. On the 
Continent a good deal has been done in rope and chain 
hauling and towing; and no doubt much remains to be 
done to reduce the waste of canal and river banks, which 
with screw tugs is at present very destructive, and to 
secure the most economic haulage. The fact that at the 
International Inland Navigation Congress held in Man- 
chester in 1890, no complete map of the waterways of 
Great Britain could be exhibited is evidence of the little 
attention paid to this subject for many years. Excepting 
the large estuaries, as of the Tyne, Tees, and Thames 
below Richmond, the total length of navigable canals 
and rivers in England and Wales is 3790 miles, which, 
according to the map and statement recently prepared 
by Mr. L. B. Wells, M. Inst. C.E., is about 700 miles 
more than was included in the Government return of 
three years ago. Most of these want widening and 
deepening, although nearly all the lock sills are much 
deeper than the canals. One of the greatest wants 
relating to canal transit is a clearing-house, so as to 
make through rates possible, as they are on the railways. 

Although sanitary engineering and water supply works 
are and will continue to claim the attention of villages 
and towns, and to provide work for engineers at home 
and in India and the Colonies, the means of transport 
and communication will for some time claim the widest 
attention, and with these must be included docks and 
harbours. Many such works that are desirable—and few 
are desirable that would not pay—remain to be carried 
out at home, but there is no doubt that it is to foreign and 
colonial employment that we must look for occupation 
for the ever-growing number of engineers and engineering 
manufacturers. In most countries, however, the outlook 
is not a pleasing one. The solvent countries do not often 
want our assistance, and the British investor is not likely 
to invest in works in Spain, Portugal, Italy, Greece, or 
the South American States, which have been among the 
principal fields for the use of British capital. We have 
taught the enterprising and thrifty nations of the world 
all that is necessary to enable them to carry on most of 
their own engineering work, and the reasons which 
explain the incapacity of other countries to do the same 
also explain their insolvency. Some time must elapse 
before the South American States are again worth atten- 
tion as fields for new works or for the completion of those 
commenced. We are teaching China now, but that very 


ancient, backward land is already getting from us as 
much material to enable it to manufacture railway 
materials for itself, as it is of material manufactured by 
us ready to use, and by the time that its celestial popu- 
lation looks with favourable eyes on railways it will pro- 
bably be able to make both its rails and railroads. 

In India railway work is largely in progress, and an 
important project for connecting South India with 
Ceylon by a railway across the intervening Straits is 
attracting a good deal of attention. It was brought 
forward by Sir George B. Bruce and Mr. W. Shelford last 
summer, and was followed up by an application to the 
authorities for a concession, when the matter was referred 
to the local governments for consideration. The project 
is not a new one, although it has never before reached 
such a practical shape, but it is very interesting from an 
engineering point of view. The distance between the 
two countries is sixty miles or thereabouts, but of this 
the greater part consists of islands whose stability is 
assured by rock foundations, and between the islands the 
water is shallow, not exceeding 6ft. in depth for the most 
part, so that for the whole distance between the islands 
there is an irregular ridge formed of rock and sand, 
which is partly dry at low-water, but is intersected by 
small channels navigable only for native boats of light 
draught, with one exception, which is navigable for small 
steamers. Average spring tides rise only about 2ft., 
which will greatly facilitate the construction of the works 
and their future maintenance. 

The works required will at the worst consist of an iron 
or steel viaduct in short spans, no large span being 
required except at the crossing of navigable channels, 
where swing bridges will be necessary. The total aggre- 
gate length of what may be called “ works of art”’ will 
be about twenty miles. The further investigations which 
have been made during the last few months prove that 
the engineering work will be less formidable than was at 
first anticipated, and that the movement of traffic 
between British India and Ceylon is at the present time 
sufficiently heavy to be very encouraging to the promoters 
of the line. An important part of the proposal is that 
the line should be worked by the South Indian Railway 
Company, whose engines and carriages could thus run 
without break of gauge from Madras and other points in 
South India to Colombo, to the enhancement of that 
port, where there is one of the finest harbours in the 
world, constructed by the late Sir John Coode, and now 
about to be enlarged by Messrs. Coode, Son, and 
Matthews. 

To the exploitation of Africa we must look for employ- 
ment of many of our engineers and the use of much of 
our material, and it is to be hoped that no difficulties 
will be put in the way of the early exploitation of the pro- 
mising territory under ourinfluence. For five or perhaps 
ten years several of our older outlets will be almost closed 
by financial instability, and we may therefore hope that 
the railway growth which has begun will soon make 
very great strides, for roads are the first and greatest 
necessity. 

In England, during the past year, the railway projects 
other than those of the great railway companies, have 
nearly all been at a standstill. One of the most important 
and interesting of the completed lines is the Dore and 
Chinley Railway of the Midland Company, of which we 
have from time to time given particulars; several for 
which great hopes were entertained have had to be left 
entirely in the background, and some of those best 
qualified to judge think their fate will be much the same 
this year. Nothing has been done with the Manchester, 
Sheffield, and Lincoln Extension to London, nor for any 
of the electric lines for which Acts were obtained. As 
regards the latter, it may be of interest to note that the 
sudden grab made at half the important streets in 
London thirty years ago, for the then proposed under- 
ground railways, was rendered futile by the financial 
crash which occurred almost at the same time; thus it 
is also unpleasant to note that in this respect again 
history repeats itself. Prospects may be as bad now 
again as they were about thirty years ago, for we have much 
less hold of the metal and textile trades than we had then; 
but as we have already said, the depression which is 
affecting us is simultaneous with one affecting the whole 
world. 

In South Wales, among the projects which are favoured, 
is one we have already noticed, namely, the Port Talbot 
Dock and Railway, a project which proposes to utilise 
the natural advantages of the situation of Port Talbot 
in the Bristol Channel to build new works, to bring the 
port facilities up to date, and to make new railways which, 
with running powers over the Great Western Railway 
and Rhondda and Swansea Vale Railway, will connect 
the Newport and Swansea, and bring new coalfields into 
communication with rail and dock. The engineers of 
the undertaking are Mr. G. A. M’Connochie, Mr. P. W. 
Meik, and Mr. Forster Brown. 

The Lancashire, Derbyshire, and East Coast Railway, 
of which Mr. R. Elliott Cooper is the engineer, has made 
great progress during the year. The central section of 
this line comprises the lines between Chesterfield and 
Lincoln, with a branch to the Manchester, Sheffield, and 
Lincolnshire Railway near Sheffield, a length of about 
fifty-five miles. The works were commenced in October, 
1892, and have proceeded uninterruptedly since. The 
portion of railway upon which the heaviest works are 
situated, namely, between Chesterfield, Langwith, and 
Clowne, have made rapid progress. Between Chesterfield 
and Langwithb, a distance of ten miles, the excavating 
and embanking has been completed for nearly half the 
distance, and about half the bridges on this length are 
practically complete. It is expected that the Duckmanton 
tunnel will be finished in about six months, and the 
works on the Bolsover tunnel are also being rapidly 
ushed on. The viaducts at Bolsover and Chesterfield 
ave lately been commenced. On contract No. 2, between 
Langwith and Beighton, the length as far as Clowne has 
made rapid progress, and it is expected that this portion 
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Langwith and Tuxford are being pushed on at every 
available point; and as this portion of the line igs 
comparatively light, the directors hope to have this 
portion finished within eighteen months. The ex. 
cellent weather of the last summer greatly facilitated 
the work of construction. Since the works on this 
line were commenced, considerable development of the 
coal industry has taken place. A new colliery belong- 
ing to the Staveley Company has been commenced at 
Warsop, adjoining the railway. This colliery is intended 
to sy uce 3000 tons per day. Although a small line, it 
will interest holiday-makers to know that the Newport, 
Godshill, and St. Lawrence Railway, which is practically 
an extension of the Isle of Wight Central Company’s 
system to Ventnor, though only commenced last mid- 
summer, is almost completed. The permanent way has 
been laid for about two miles, and when the line is com. 
pleted it will give a low-level station on the west side of 
Ventnor. The principal work upon this line is a tunnel 
about 450 yards, going through the undercliff at St. 
Lawrence, near Ventnor. Mr. Cooper is also engineer 
of this work. 

It is expected that the Great Northern and City Rail- 
way, for which powers were obtained last session, will 
shortly be commenced. It will be remembered that this 
line is to give access to the City—Moorgate-street—for 
the Great Northern Company’s suburban trains from 
Finsbury Park. The trains, weighing about 200 tons, 
will be worked by electricity. It is also expected that 
the Waterloo and City Railway will shortly be put in 
hand. Both these railways are to be constructed under 
Mr. Greathead as engineer, and his system of tunnelling 
will be employed. The Central London line, also to be 
built on this system, has, like so much more civil engi- 
neering work during the past year, been in abeyance, 
except in so far as the work of making trial borings along 
the a and plotting them is concerned. At a recent 
meeting of the promoters of this line information was 
presented which showed that it was likely soon to be 
taken in hand. The London, Walthamstow, and Epping 
Forest Railway, for which Mr. J. H. Greathead and 
W. B. Myers are the engineers, is one of those for which 
Bills have been deposited this session. It will be about 
fifteen miles in length, and will have junctions with the 
Great Eastern Railway and the Tottenham and Hamp- 
stead Railway of the Midland Company, giving access to 
the City by about three miles of tunnels, to be constructed 
on Greathead’s system, the up and down tunnels being 
separate, 16ft. in diameter, and similar to the tunnels of 
the authorised Great Northern and City Railway. 

In Scotland there are several works of importance 
nearing completion or in progress, including the 
West Highland Railway, to be completed in April, the 
Glasgow Central Railway, the Glasgow District subway, 
the North British Railway, doubling of tunnels in Edin- 
burgh, the Inverness and Airemore Railway, and the 
new Highland lines. There is also the line from Forfar 
to Brechin, which is being finished for the Caledonian 
Railway Company as a direct line between these two 
towns. It has been carried out under Messrs. T, Meik 
and Sons, as engineers of the line, and will no doubt 
some day be extended to Marykirk or Lawrencekirk, 
and a loop put in at Kirriemuir Junction, which will 
make the line an alternative loop for Aberdeen, a 
few miles shorter than the existing route. Other 
short lines are also to be started in a few months, 
including the East Fife Central. Among the Scottish 
Bills in Parliament is one by Great Northern of Scotland 
Company, which will seek powers for running to Inver- 
ness over the Highland Railway, and over which there 
will be no doubt a considerable fight when the Bill comes 
on. There will also no doubt be an interesting railway 
fight when the Bill of the Midland Great Western of 
Ireland is in committee, as this company proposes to 
invade the territory of the Great Northern of Ireland. 

Some heavy harbour works are in progress in Scotland, 
including the Peterhead Harbour, the Eyemouth Harbour, 
the Cessnock Docks, new dock at Leith just commenced, 
and a new dock at Methil, soon to be commenced by the 
North British Railway. 

Among the big railway projects in hand—and probably 
soon to be commenced —is the Simplon Tunnel, which is 
estimated to cost nearly three million sterling, including 
the connecting lines. The tunnel is to be made with a 
single line of rails ready for traffic in five and a-half years, 
and so constructed that it could be made to take two 
lines of rails by an additional four years’ work. 

It need hardly be said that the Channel Tunnel Railway 
Bill is again in Parliament. The provisions are very 
much as in previous years. The Bill provides that if 
the further proposed experimental works prove suc- 
cessful in demonstrating the practicability of the scheme, 
the Lords of the Treasury may sanction the prosecution 
of permanent works, with the stipulation that when the 
tunnel is made the Lords of the Treasury, or such other 
department of the Government as they may direct, may 
require it to be transferred to them within five years after 
its completion. The Channel Bridge and Railway Com- 
pany has also deposited a Bill in relation to the making 
of a bridge or viaduct over the English Channel as a 
means of railway communication between England and 
France, and in this Bill there is a similar provision with 
regard to the sanction of the Lords of the Treasury to 
permanent works if the experimental works are suc- 
cessful, There are also specified the rates to be charged 
upon the railway for merchandise, small parcels, and 
passengers, the maximum fare in the latter case being 
fixed at 3d., 2d., and 1d. per mile respectively for first, 
second, and third-class passengers. 

Considerable progress has been made in the Blackwall 
Tunnel works, which are being carried out by Messrs. 8S. 
Pearson and Sons as contractors, for whom Mr. E. W. 
Moir is engineer. The tunnel is being built on the 
Greathead system for the London County Council, under 
Mr. A. R. Binnie as chief engineer, Mr. David Hay 
being resident engineer. The tunnel is to connect Black- 
wall near East India Docks, and Bugsby Marshes near 
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ll-lane. It is supposed that the tunnel will be of 
mee pe when it is finished, and erhaps it will to the 
owners of land on the Greenwich arshes. ; 
Tramway engineering has made no strides during the 
ast year. There are two or three chief reasons for this. 
Tn England and on the Continent roads and streets are 
generally much better made and paved than they are in 
the United States; also in England and in European 
countries it is customary to wait until suburban popula- 
tions have become established before providing them 
with either railway or tramway communication. These 
two facts probably explain as much as the many others 
concerned, the difference between the rate at which 
electric tramway work has progressed in the United 
States and in England. Mechanical questions referred 
to hereafter are also involved. 


MECHANICAL ENGINEERING. 


During the past year there have been no remarkable 
developments in mechanical engineering. No new inven- 
tion has been produced of startling merit. There has been 
a steady advance, however, and probably at no time has 
better work been turned out than now by mechanical 
engineers. The oil engine has taken a prominent place, 
and the gas engine is daily being made of greater and 
greater size, but for large powers the steam engine still 
holds its own, and the motive power which will supplant 
it has yet to be invented. The whole field of thermo- 
dynamics is, however, once more being turned over ; and 
certain more than usually audacious spirits are advancing 
arguments against the acceptance of beliefs which have 
long been permanent articles of faith with the best 
trained engineers and men of science. Whatever 
we may think of these propositions, it is impossible 
to ignore the circumstance that they are put for- 
ward by men of very considerable attainments, and 
are given to the world by publications of much re- 
pute. An example in point is supplied by a paper read 
by Dr. Hermann Mehner, two years ago, before the 
Franklin Institute, ‘On a Motor without Fuel.” The 
author considers at length the whole Carnot Function, 
and proceeds to consider certain chemical changes, and 
asks the question, Is it true that by the use of a solution 
which is formed with absorption of heat, heat can be 
elevated without expense of mechanical work without 
compensation ? and he says, ‘‘ It is indeed beyond doubt 
that a quantity of heat, which becomes latent by liquefy- 
ing a salt at a low temperature, must reappear when the 
solution becomes solid at a high temperature. This heat 
is elevated, if heat is indestructible energy.” This is not 
the place to explain further what Dr. Mehner deduces 
and propounds. It is enough to say that others have 
since worked in much the same field, and that the whole 
subject of what may be termed thermodynamic che- 
mistry deserves more investigation than it has received. 

In steam machinery of the largest class, as used for 
driving cotton mills and pumping, there are day by day 
effected small economies; so that it may be taken that 
any engine using more than 13 1b. of steam per horse- 
power per hour can no longer be classed in the front 
rank. There are two notable features in modern practice. 
The one is the growth of the quadruple expansion system, 
which although slow is apparently continuous; and the 
other is the resort to the compound system, with a very 
great disparity between the sizes of the two cylinders. 
In both cases the pressures employed are very high, as 
much as 1601b. to 2001lb. The compound engine is 
virtually a triple-expansion engine with the intermediate 
cylinder left out; and so far as we can learn, there 
appears to be very little to choose in the matter of 
economy between the triple expansion and the much 
cheaper and lighter compound engine. 

Mr. Bryan Donkin has during the year continued his 
very valuable experiments on liquefaction in steam 
cylinders. No other engineer has done so much to 
acquire information on this point, but the question is 
still shrouded in difficulties. In attempting to formulate 
a theory of the steam engine, we walk in woods each 
tree of which is a fact, and the very number of them 
retards progress, and nothing is more easy than for the 
investigator to lose himself. If only all the facts were 
reconcileable it would be easy enough to get on, but they 
are contradictory to the last degree. Thus, for example, 
the late Mr. Willans showed that the presence of small quan- 
tities of water in a cylinder was fatal to economy, greatly 
increasing the weight of steam used per horse per hour. 
But in the United States Messrs. Carpenter and Marks have 
carried out a series of elaborate experiments. Measured 
quantities of hot water being sent into the cylinder of an 
engine with the steam, the engine could be worked either 
with very dry steam or steam containing any percentage 
of water, andthe experimenters sum up the results by 
saying that ‘‘throughout the range of qualities used the 
consumption of dry steam per indicated horse-power per 
hour remained practically constant, and the water was 
an inert quantity, doing neither good nor harm.” Mr. 
Marks, discussing the results, says: — “The probable 
action of the heat in the entrained water is this: during 
admission it does no work: during expansion it increases 
the store of heat available for conduction to the steam and 
for evaporation of the water present. At the point of 
cut-off the heat available for these purposes is the sum of 
that stored in the cylinder walls and that in the water 
which is present, and an increase of this quantity will 
therefore result in raising the expansion line. This 
increase is maintained at the point of release, and results 
in an increased evaporation during exhaust, thus raising 
the back-pressure line also.”’ 

Again, abundant evidence supplied by experiment is 
available to prove that jackets are of very great utility. 
On the other hand, there are equally definite facts to 
prove that they are of no use. So far as our experience 
goes, derived from the examination of a multitude of 
indicator cards, the jacket is of no use unless there is 
much compression, and in no single instance is the 
highest economy reached unless the admission corner of 





the card is nearly square. Why these things should be 
so we are totally at a loss to explain. 

Of all the purposes to which stationary engines are put, 
none possess so much interest just now as the driving of 
dynamos. Up to the present no engine-builder has pro- 
duced a perfectly satisfactory engine. The conditions 
are very peculiar. The electric light engine must be 
capable of running with absolute steadiness with variable 
loads for a period of about fourteen hours, during which 
it cannot be stopped for an instant. Apparently the con- 
dition is easily enough fulfilled. In practice, however, it 
is scarcely ever really satisfied. It is not enough that the 
engine shall comply with the conditions for six months 
or a year; it must always do so. The pre-eminent con- 
dition of success in this direction is that the engine shall 
have the smallest possible number of parts. In practice 
it is found that failure usually takes place in some small 
detail. A set pin, for instance, slacks back and a sleeve on 
a valve rod slips; a lock-nut fails to do its duty; a lubri- 
cator is found wanting, and so on, and the result is that a 
large number of lamps is either put out or diminished in 
brilliance for quite an appreciable time. The public have 
not the smallest toleration for so much as a flicker in 
incandescent lights, and in that fact lies the necessity for 
a type of engine which, as we have said, has yet to be 
constructed. We have not the slightest doubt that every 
engine builder who reads what we have written will dis- 
pute its accuracy, and assert that no difficulty whatever 
exists in getting the kind of engine of which we speak. 
But we are equally certain that there is not one engineer 
in charge of a central station of any importance who will 
not fully endorse what we have said; and, after all, it is 
those who use the engines, and not those who make them, 
who best understand what is really wanted. It is to be 
regretted, we think, that only too many station engineers, 
highly competent as electricians, either lack the ability 
or the confidence to dictate to the mechanical engineer 
or engine builder, and take very much what the latter 
places before them. The desire for a factitious economy, 
moreover, goes far to spoil the engine for electric light 
work. The one essential is extreme fewness of parts, or 
at all events, absence of joints and small details which 
are very easily overlooked. 

Passing from engines to boilers, we find that during the 
past year a great change has taken place in public 
opinion, and the water-tube or “tubulous”’ boiler is 
coming rapidly into favour. There are two principal 
causes for this. In the first place, it has been ascertained 
by the painful results of very costly experiments, that the 
Scotch boiler worked with a long chimney was already 
doing about all that it was able to do, and attempts to get 
more out of it by forced draught have ended disastrously. 
Further, it was found that the locomotive type of boiler at 
sea is a very different affair from the true locomotive 
boiler. Secondly, the great success attained in this 
country by Mr. Yarrow and Mr. Thornycroft with water- 
tube boilers has converted many who were heretofore 
incredulous. We propose, at no distant date, to discuss 
the whole subject of water-tube boilers at some length, 
and it is not necessary to say much more at present con- 
cerning them. It may be worth while to point out, 
however, that in the United States an exhaustive trial 
of the Ward coil boiler in the coast defence ship 
Monterey has taken place. Mr. Mellville, chief of the 
Bureau of Steam Engineering, after expressing great 
satisfaction, goes on to say:—‘‘The trial demonstrated 
one thing conclusively—the ease and satisfaction of 
working coil boilers ‘in battery,’ and in conjunction 
with boilers of ordinary type. Previous experience was 
confirmed that these boilers will stand any amount of 
forcing without injury. One point remains to be 
settled before these boilers are adopted for almost 
exclusive use—durability. This can only be determined 
by actual experience, and that will be furnished by the 
cruise of the Monterey. If the experience there is satis- 
factory, there can be no doubt that we can use coil 
boilers for almost the entire boiler power of our vessels, 
with great saving in weight. This will permit of a greater 
coal supply in cruisers, and of heavier armour, more 
coal, or heavier guns in battleships.” The Monterey is a 
monitor, and has four Ward boilers, each 10ft. 8in. 
external diameter, and 12ft. 4in. high. 

There was at the Chicagg Exhibition a very important 
display of water-tube boilers, principally, however, of that 
type employing pipes of comparatively large diameter. 
It was hoped that much valuable information concerning 
the performance of these boilers would have been supplied 
from independent sources, but it was not to be, and the 
Babcock and Wilcox Boiler Company has published a 
statement in which it says :—‘* We were informed that it 
was the purpose of the jury at the Fair to make awards 
on boilers based entirely upon the written statements of 
the exhibitors of boilers, without tests or any personal 
knowledge in the possession of said jury concerning the 
comparative construction, operation, economy, or 
durability of said boilers. We were asked to make such 
a statement, and were informed that all other exhibitors 
of boilers had been requested to make a like statement 
of their claims for the consideration of the jury of awards. 
Believing that an award based on such insufficient know- 
ledge on the part of said jury could be of no practical 
value, and notwithstanding the expense incurred by this 
company in making an exhibit, we respectfully declined 
to make any such written statement for the purpose of 
receiving an award upon our boilers.’””’ Comment on the 
action of the jury is, we think, needless. 

In our own Navy experiments have been carried out 
with the Martin system of induced draught. We have 
so recently said all that is to be said concerning the 
Admiralty ferrule, that simply to mention its existence is 
enough here. 

As to the direction which invention must take to im- 
= the steam engine in economy, there appears to be 

ut one course open—resort must be had to superheating. 
Many English engineers recognise this truth, but no one 
will “ bell the cat,” and venture to put a superheater in the 
market, and the reason is not far to seek. With pressures 





of 1501b. or 2001b. a superheater may very readily 
become an exceedingly dangerous affair. Those made of 
iron are liable to nee | corrosion. Copperis by no means 
a satisfactory material. Probably the best solution lies 
in Wetherhed’s system. A small quantity of steam is 
very highly superheated and mixed with the boiler steam 
just before it enters the cylinder. But there are, no 
doubt, other methods by which the required result could 
be attained. The benefits to be derived are very con- 
siderable, and it is not improbable that the high price of 
fuel will greatly stimulate invention, or rather enterprise, 
in this direction. On the continent a vigorous effort is 
being made to revive superheating, and a fair measure of 
success seems to have been achieved with Gehre’s super- 
heater, which is being introduced into this country by 
Messrs. Donkin and Co., of Bermondsey. There are now 
at work about twenty-four Gehre’s direct fired super- 
heaters, and over 400 in or near boiler flues. In both 
applications the same type of apparatus is used; it con- 
sists of a cylindrical vessel with tubes, the hot gases cir- 
culating inside the tubes. One of these is put over each 
haunch of a Lancashire boiler, and the products of com- 
bustion are returned through an extra fiue above the 
boiler, in which the superheaters are set. The steam on 
its way through the apparatus is heated by the hot gases 
of combustion, which are constantly lowered in tempera- 
ture. The temperature of the steam is considerably 
raised and its volume increased, but the pressure remains 
unaltered. The amount of superheating depends on the 
temperature of the escaping boiler gases and the weight 
of the steam passing the superheater per hour. There 
are now at least one hundred steam engines at work with 
this apparatus; in one case the engine is a 1500-horse 
power triple Sulzer. Mr. Bryan Donkin, jun., has lately 
made experiments at Bermondsey with superheated 
steam, on a single-cylinder experimental engine, at a 
speed of 220 revolutions per minute, working condensing, 
and with 50 lb. pressure. When superheating only about 
50 deg. Fah., the economy as compared with saturated 
steam varied from 15 to 27 per cent., depending upon 
the cut-off; the economy increasing with the numter of 
expansions. The recorded temperature of the cylinder 
walls was found to be considerably greater with super- 
heated than with saturated steam, and this is doubtless 
the chief reason for the important economy obtained. 

It is often desirable to condense steam when very little 
water or none at all is available for the purpose, and it 
may interest many of our readers to know that it has 
been discovered that the result can be attained very 
simply by turning the exhaust steam pipe into the lower 
end ofa vertical pipe of much larger diameter, open at 
both ends, and the taller the better. The exhaust steam 
induces a strong current of air up the condensing pipe, 
cools the steam, and the resulting water falls to the 
bottom and can be collected for feeding the boiler. It is 
stated that a volume of air about sixteen times larger than 
that of the exhaust steam is easily drawn in, and suffices 
to condense the whole of the steam. The whole thing is 
so simple and cheap that it seems to be well worth trial. 
The scheme originated, we believe, with Mr. Wenham 
years ago, although nothing has been heard of it, possibly 
because the scheme never was patented. 

During the year considerable progress has been made 
in increasing the size of gas engines, 150 and 200-horse 
power engines being, we might almost say, common, and 
one at least has been built of 600 indicated horse-power, 
worked by Dowson gas, the boiler for the generator of 
which also supplies steam for starting the big gas engine, 
one of the cylinders of which is temporarily used at each 
start as a steam cylinder. Large numbers of engine- 
building firms are now turning their attention to the gas 
engine, and recently Messrs. Willans and Robinson have 
entered the list. There is no doubt that the gas engine 
is now rapidly taking the place which has been propheti- 
cally assigned to it for some years as the cheap motive 
power, and its field is widening every day. Some engines 
are being made which are not on the four-cycle system, 
and there can be no doubt that the great improvement in 
the gas engine of the future will be the production of a 
really good engine which works at least one stroke out 
of two instead of, as now, one out of four. Running the 
gas engine very hard is the modern oil engine, of which 
several forms are before the world, and of which at least 
two kinds are simple, economical, and satisfactory, as is 
shown by figures and facts which we have from time to 
time published. Experience has proved that the oil 
can be dealt with in a satisfactory manner for use in 
these engines by the simplest forms of vaporisers, and 
the assertions which used to be made to the effect that 
this must result in the production of an obstructive 
residuum, have, as we have long contended, proved to 
be based only on theoretic assumptions which have not 
been realised in practice, for heavy oils cf very high 
flashing point can, and are every day vaporised in the 
engine without any previots operation, and we might 
almost say gasified successfully. It is satisfactory to 
note that an oil engine of English construction, namely, 
the “Trusty” engine, received the highest award at the 
Chicago Exhibition, where a very large number of 
numerous kinds was exhibited. This award was partly 
due to the fact that these engines are able to use a safe 
oil of high flashing point, and with it to work very 
economically. The oil engine will probably within a very 
short time receive very considerable developments, and 
the prizes offered by the Royal Agricultural Society, at 
its Cambridge meeting next June, will contribute to this 
result. The Society offers a prize of £50, and a second 
one of £25, for fixed oil engines of 4—8 brake horse- 
power, and prizes of similar value for portable oil engines 
of 9—16 brake horse-power, and we may express the 
hope that these trials will be carried out with due 
deliberation and sufficient time to arrive at decisions 
which will be accepted as the result of trials properly 
carried out by and under men thoroughly acquainted 
with the subject of the trials, and provided with appa- 
ratus concerning which there can be no doubt either as 
to sufficiency or accuracy. 
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With regard to ice-making and refrigerating machinery 
the year’s progress has, on the whole, been satisfactory. 
There has not been much demand for large ice-making 
plants, chiefly because of the low price of Norwegian ice, 
but now that attention has been called to the desirability 
of using pure or distilled water ice for dietetic purposes, 
it is probable that the demand will improve. That 
machine-made ice can be produced at a less price than 
that of ice imported from Norway admits of no doubt 
whatever, and an ice factory must be a commercial 
success, provided it is put up with reasonable skill, 
and with due regard to the wants of the particular 
district. Already in this country large factories 
are successfully working in London, Birmingham, Hull, 
Liverpool, and Manchester, as well as in other large 
towns. In warm climates the conditions are, of course, 
still more favourable for the artificial production of ice 
than in temperate climates such as that of England. 
The day of the compressed air refrigerator is at last over, 
and this seems to be true for machines both for land and 
ship use. At the present time probably no less than 
80 per cent. of the dead meat imported into Liverpool 
from North and South America is brought over by means 
of ammonia compression machines, and it is only a ques- 
tion of a comparatively short time until the few remain- 
ing vessels still using compressed air machines are fitted 
with more modern appliances, not only costing less to 
install, but requiring merely about one-fifth of the 
driving power. In the New Zealand and Australian 
trade, Messrs. Turnbull, Martin, and Co.’s new boats, 
Perthshire and Buteshire, each of which will carry about 
2500 tons of frozen meat and dairy produce, are fitted 
with Linde machines on the air circulating system; and 
a third vessel, similarly equipped, has just been ordered 
by the same firm. The Gothic has a chemical machine 
on the carbonic acid system, with brine pipes; but in 
view of recent rather alarming reports from the River 
Plate, further experience is required before the success of 
this system can be said to be assured. With working 
pressures reaching as high as 1200 1b. per square inch in 
the tropics, and with a critical point as low as 88 deg. Fah., 
it is rather difficult to see how such a liquid as carbonic 
acid can be satisfactorily used, except perhaps in some 
special cases. Linde machines are now used extensively 
for mutton and beef freezing and storage in South 
America, New Zealand, and Australia; and the Queensland, 
Meat Export Company has just recently ordered two 
large plants for Brisbane and Townsville, each capable 
of freezing 600 tons of beef per month, and of simul- 
taneously storing 600 tons at 10deg. Fah. At Towns- 
ville, the initial temperature of the cooling water is 
100 deg. Fah. In this country a large chilling and cold 
storage plant is in course of construction for the Man- 
chester Corporation, and a large extension is in hand for 
the Liverpool Cold Storage and Ice Company. Refrige- 
rating machinery—chiefly on the ammonia compression 
system—is now used very largely by butchers, poulterers, 
and others, who find that with a well-constructed cold- 
chamber they can not only supply better-conditioned 
meat, but they can themselves take advantage of fluctua- 
tions of the market, and so make an additional profit. 
For industrial purposes the field is daily increasing, and 
it is surprising to think of the many instances—unknown 
till a few years ago—in which refrigerating machinery is 
now economically adopted. 

It is practically impossible within the space at our 
disposal even to refer to developments and advances in 
mechanical engineering, each small in itself, but im- 
portant in the aggregate, which have taken place during 
the past year. Those who watch the signs of the times 
will not have failed to perceive that both in this country 
and in the United States endeavours are being made to 
supersede in every possible way manual labour by 
machinery. This course has been rendered necessary, 
not so much by the demands for higher wages, as by the 
fact that in the present day no employer can reckon on 
the supply of regular labour. We might easily give 
several illustrations of this. One very large ironworks 
recently constructed, abounds with labour-saving appli- 
ances; the result of which is that the turnout per man 
is immensely augmented. Coal-cutting machinery is 
again attracting much attention, and a continuance of the 
suicidal policy of the leaders of the New Unionism can 
scarcely fail to stimulate invention in a way still further 
to reduce the demand for men. 

In shipbuilding nothing novel has been accom- 
plished during the year in so far as the details of 
construction are concerned. The Campania and Lucania 
have been fully described in our pages, and we have 
referred elsewhere to their performances. The annual 
paragraph has recently appeared describing the Gigantic, 
an Atlantic steamer, about the size of the Great Eastern, 
as being constructed by Messrs. Harland and Wolff, for the 
White Star Company. There is not one syllable of truth 
in this statement. Messrs. Doxford and Co. have taken 
up the construction of a “Turret” ship, a modified form 
of “ whaleback.” As we shall have a good deal to say 
about this in an early impression, we shall reserve 
description and comment. As to shipbuilding in general, 
the record of the year is disastrous. With the Newcastle 
Daily Chronicle originated years ago a system of com- 
piling shipbuilding returns, and to that journal we are 
now indebted for the following suggestive figures, which 
cover a period of thirteen years :— 


Year. Tons, 

1881 ... Total production reported 1,000,000 
1882... do. 1,200,000 
1883. do. 1,250,000 
1884 do* 750,000 
1885 do. 540,422 
1886 . do 473,675 
1887 . do 578,668 
1888 . do 903,687 
1889 . do. 1,332,889 
1890 . do. 1,279,077 
1891 ... do. 1,209,904 
1892 ... do. ... 1,194,784 
1893 do. ... 878,000 





No doubt ships were built in excess of demand, but the 


falling-off in production during the past year is none the 
less a painful if salutary adjustment of supply to demand. 
The following table shows how production has been 
distributed :— 





Tons. 
ir en ee 
Blyth Ro a Oe a ee ae el ome 2,226 
de eee nes 
West Hartiepoolh ... 2... 0. wo =©— 66,641 
NN ek wie ee aad ee. Ge me 
Whitby ie Rep Stet ES SPARES lait 2,784 
Total—North-Eastern ports ... ... ... ... 485,350 
Serre meee 
aa eee eee ee 
i il eS el a ha a Rais 8,671 
Barrow-in-Permees ... 2... 2... 2c a «> 19,008 
Aberdeen and Dundee... ... ... 2. un. 8,768 
Maryport and Workington ... ... ... ... 7,039 
ee a oe er 9,139 
ae ren OF Gat os ss, ss ce) AEB 
The Thames oo ee ae rene 5,314 
ES ee ae 4,042 

Grand total... 878,783 


There is not much to record in the development of the 
locomotive as regards this country. In the United 
States competition between rival lines has led to a con- 
siderable augmentation in speeds, and there are now 
running in America a few very fast trains. In order to 
obtain these high speeds the small driving wheel system 
has been abandoned, and wheels over 7ft. high are now 
being used. It remains, however, a standing puzzle to 
English engineers why really gigantic locomotives are 
required to work express trains in the United States. It 
may be that the climate has something to do with the 
matter, but the fact remains that more heating surface is 
needed to haul a ton of passenger train at fifty or sixty 
miles an hour in America than suffices in Great Britain, 
and this although American railway men claim that 
American engines make more steam per foot of heat- 
ing surface than do English engines. It is beginning to 
be found out in the United States that something is to be 
learned from English practice, and a locomotive on the 
Pennsylvanian Railroad, known as No. 1515, has recently 
attracted a great deal of attention. It very closely con- 
forms in many respects to English practice, and the six- 
wheeled tender is English all over. The engine is a two- 
cylinder compound, having one 19}in. and one Slin. 
cylinder with 28in. stroke. The cylinders are outside. 
The engine has a direct motion valve gear, no rockers, 
and piston valves 123in. in diameter, placed in the saddle 
between the cylinders. The cast steel drivers are 7ft. in 
diameter, and the truck wheels are 3ft. 6in. in diameter. 
The boiler is of the Belpaire type, built entirely of steel, 
65in. in diameter at the smallest ring. The fire-box, 9ft. 
long inside and 40in. wide; there are 289 flues, 1jin. in 
diameter, and 11ft. 9}in. long. The working pressure is 
200 lb. The drivers are 8ft. between centres, and from 
centre of front driver to centre of cylinder is 12ft. 1}in. 
The total wheel base of the engine and tender is 48ft. lin., 
while the total length over all is 58ft. 64in. The engine 
weighs about 65 tons. The tender weighs, ready for ser- 
vice, 34 tons; it carries 3000 gallons of water, and 6 tons 
of coal. This engine is now running on heavy fast ex- 
press trains between New York and Philadelphia, and 
has made up time with twelve Pullmans. 

On the Continent numerous experiments have been made 
with more or less abnormal engines, such, for example as 
that on the Belgian State Railways, with a triple boiler. 
That is to say, there are two great steam reservoirs 
arranged one at each side of the boiler, and of the same 
length. The compound system also is advancing, though 
slowly. In this country it does not advance at all, the 
only lines using it being the North-Eastern and the 
London and North-Western. 

On the London and North-Western Railway, Mr. Webb 
has not made any further development in compound pas- 
senger working since the Greater Britain was turned out, 
but with compound engines the company is doing the 
greatest portion of the important main line express work. 
The total mileage with the compounds running up to 
October 31st last amounts to 25,247,285. The engine 
Queen-Empress, sister to the Greater Britain, has been 
brought back from Chicago, and will shortly be put to 
work on fast expresses between London and Carlisle. 
Previous to sending this engine out to Chicago it was 
never tried in steam, and the first time the regulator was 
opened, and the wheels turned round with its own steam, 
was at Chicago, when after a short run up a siding, about 
a mile long, it was started on its homeward journey from 
Chicago to New York, and ran the whole distance per- 
fectly cool, and without any trouble whatever; though 
we understand that on the other side of the water it is 
customary to put their engines for at least a fortnight on 
slow work before putting them on the expresses. Mr. 
Webb is now building more of the same type, and so far 
as the intermediate combustion chamber in the barrel of 
the boiler has been tried, it is promising very well indeed. 
During the past year he has, however, built an eight- 
wheeled coupled compound coal engine, to run against 
the eight-wheeled coupled non-compound engine built 
about twelve months ago. This engine has only been a 
short time in the service, but so far is giving very good 
results, and Mr. Webb hopes shortly to be able to make 
a complete comparative test between the compound and 
the non-compound with exactly the same loads, and 
under precisely the same conditions of weather, gradient, 
&c., so as to determine what to do in the way of building 
for the future. We add some general particulars of this en- 
gine, and also of the continuous week’s run of the Greater 
Britain between London and Carlisle. Of course, these 
trains were not as heavy as the engine is capable of run- 
ning with economy, but it has since been tried on the 
corridor dining trains, which are over 350 tons in 
weight, including the engine and tender, ard it handles 
these without any difficulty. 

The eight-wheeled compound coal engine was built at 
the locomotive works of the London and North-Western 
Railway Company at Crewe, in August, 1893, from the 
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designs of Mr. Webb. It is carried on four pairs of 
coupled wheels 4ft. 5}in. diameter, the leading and trail. 
ing pairs having }in. side play, which allows greater free. 
dom in passing round curves. The cylinders are al] 
bolted together, and in line with each other, the high. 
“sapiens cylinders being fixed outside the frames, and the 
ow-pressure in between them, all driving on the same 
axle, the second from the front. The high-pressure valve 
gear is indirect, and of the ordinary curved link type, 
the low-pressure valve being worked by Mr. Webb's 
single excentric motion. The boiler barrel is 15ft. 6in, 
long, but the smoke-box tube plate, instead of being fixed 
at the end of the barrel, as is the common practice, is 
placed back within the barrel, 2ft. 4}in. from the end, 
thus forming a chamber between the tube plate and 
smoke-box proper, and in this chamber most of the ashes 
from the tubes are deposited, from which they are re. 
moved by means of a hopper of a similar type to the one 
in use on the boiler of Greater Britain, and others of that 
class. The following are the leading dimensions :— 
High-pressure cylinders l5in, dia, by 24in. stroke, 
Low-pressure cylinders... ..._ ... 30in. dia. by 24in. stroke, 
Diameter of wheels with 3in. tires ... 4ft. Shin, 
Distance between wheel centres... ... ... ... 5ft. Qin. 


Total wheel base ... .. ... ... 17ft. 3in. 
Length of boiler barrel... ... ... 15ft. Gin, 
Distance between tube plates ... 13ft. 4in. 
Length of fire-box casing ... ... 1... 6ft. 10in. 
Diameter of barrel(mean) ... ... ... ... ... 4ft. 3in, 
Sl errr 
Diameter of tubes outside ... ... ... |. ... Igin 


Working pressure of steam... “1751b. per sq. in. 


Heating surface— 


Fire-box ... oss naee 20. tt, 

Tubes... . 13743 —C*=, 
ER sce es A Sea ee oe 

Grate area 20°5 sq. ft. 


1 to 726 
Tons ewt. qr. 


Ratio of fire grate area to heating surface 
Weight of engine in working order 





se crm ¢ ier ae 
Driving ,, Bd Fei? digas Lae 
Intermediate wheels ... .. .. .. «. 12 14 0 
Trailing wheels... ... ... 1... . = Se 2 
ree ae 


.. 26 tons 12 ewt. 

The following statement shows the weight, speed, and 
fuel consumption of the Greater Britain, working the 
Euston-Crewe-Carlisle trains :-— 


Weight of tender in working order ... 


Tons ewt. qr. 
Weight of engine and tender in working order 77 2 0 
Average weight of train, including passengers, 

luggage and mails, but excluding engin 

ETI See ctsin: 6 eit /Lokts (abe ane bee eee. Ae 
Average weight of train, including passengers, 

luggage and mails, and including engine 


Gs aid nas ncn igh sk ct eee ae ® 
Time-table time, deducting stops 76h. 7m. 
Deduct also for time made up by loco. 0 50 
Actual running time .. .... ———— 75h. 17m. 
Total distance travelled attached 
totrains .. ... ... ... ... 3588 miles 
Total distance travelled light 24 miles 
--———.- 3612 milcs 
3588 miles AR ent 
“0b 8 pe 0 ° 
Average speed =5 hrs. 17 min. 47°66 miles per hour, 
Total weight of coal consumed, excluding light- 


ing up. 47 tons 17 ewt. 


Actual consumption of coal per mile, exclud- 


Oe eer eee eS 
Consumption of coal per mile, including 1°2 1b, 
for lighting up... ... .. 31°07 Ib, 


Total number of ton miles, including pas- 
sengers, luggage and mails, but excludin 
engepe and Gender... ok. ck cee tee ee «575,557 
Total number of ton miles, including - 
sengers, luggage and mails, and including 
i oe ee ee eee 
Consumption of coal per mile per ton of train, 
including passengers, luggage and mails, 
but excluding engine and tender, at 29°87 Ib. 
per mile 36 a ee ee 
Consumption of coal per mile per ton of train, 
including ngers, luggage and mails, 
and including engine and tender, at 29°87 |b. 
a ae ae are 

On the Midland Railway Mr. Johnson has constructed a 
few locomotives with piston valves placed under the cylin- 
ders, which are 19in. in diameter and 26in. stroke. So far 
these engines have been a great success, but owing to the 
coal strike, and the fact that anything in the way of fuel 
that could be got has had to be used, no proper experi- 
ments have been carried out to ascertain the consumption 
of fuel per mile, which, however, pooaeees to be very 
small, bearing in mind the fast and heavy work which the 
engines have to perform. 

On the Lancashire and Yorkshire Railway no specially 
new departure has taken place. Steel castings are daily 
being used for new purposes. The elliptical springs fitted 
to the 7ft. 3in. coupled engines we recently illustrated are 
giving great satisfaction. They are extremely handy for 
changing in the running sheds, only one screw having to 
be adjusted. These engines have proved so excellent that 
Mr. Aspinall is building more of them. Pneumatic 
fullering is in universal use in the boiler shops at Hor- 
wich, no caulking being permitted. A considerable num- 
ber of engines have been fitted with the Boyer speed 
recorder, and much useful information has been obtained 
from the diagrams. Half-a-dozen trains are being fitted 
up on the “ Gold’ American heating system with storage 
heaters. 

On the Manchester, Sheffield and Lincolnshire Railway 
the most recent practice is represented by (1) a bogie 
passenger engine with 6ft. 9in. driving wheels, a number 
of which have been in use for three and a-half years, while 
others are being built; (2) a bogie passenger engine with 7ft. 
drivers, and a Belpaire fire-box, a few of which are in 
course of construction; and (8) a goods tank engine with 
radial axle-box and six coupled 5ft. lin. wheels, and a 

Belpaire fire-box. Forty of these are in use and being 
built. In the case of the two last-named, in order to 
get long axle journals the valves are placed above the 
cylinders and worked by rocking shafts. Thanks to 
the courtesy of Mr. Parker, the locomotive superinten- 
dent of the line, we shall illustrate some of these 
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engines as soon as the engravings are completed. We 
understand that Mr. Parker has resigned the position of 
locomotive and carriage superintendent, which will be 
taken by Mr. Parker, jun. 

On the Great Eastern Railway Mr. Holden has not 
been idle, though the only new type of engine that he has 
puilt this year is an eight-wheeled main line passenger 
tank, the four central wheels 5ft. 8in. diameter coupled. 
The leading and trailing wheels are Aft. The total weight 
is 58 tons 12 cwt.; the cylinders, 17}in. by 24in.; and the 
heating surface, 1217ft. This engine is identical with the 
mixed traffic engine which has been in use for several 
years, but has the leading wheels duplicated at the trailing 
end, and has a tank capacity of 1460 gallons, and bunker- 
room for three tons. The engines were designed for 
working the express suburban service ; but Mr. Holden 
has subsequently added to their number for the purpose 
of working fast Continental goods trains from Harwich 
to London, the fact of not being required to turn at 
the London end saving a delay, which generally 
amounts—in the case of tender engines—to not less 
than two hours in the round trip. We may mention that 
they are all fitted with Macallan’s variable blast pipe, 
which Mr. Holden has now adopted permanently, and 
they are doing the greater part of their work with a 5}in. 
blast orifice—a fact which we commend to the attention 
of American railway men. The grate surface is only 
18 square feet. Another matter of much interest is that 
at the commencement of the coal strike Mr. Holden 
raised the number of liquid fuel engines to twenty-five, 
and during the whole of the strike he worked—and, in fact, 
up tothe present time is working—these engines regularly, 
as also the boilers at the Stratford shops, with liquid fuel, 
such as gas tar. The average consumption of coal by these 
engines is 35°41b. per mile with oil. The coal used for 
lighting up, &e., is 11°8 1b. per mile, and liquid fuel, 10°5)b. 
For some time past Mr. Holden has been using steel fire- 
boxes, the plates being put in only jin. thick. There are 
now twenty-five of these at work, the portion of the tube 

late through which the tubes pass being thickened to 

.. These boxes are working very satisfactorily. ‘Two 
new fast steamers, the Berlin and Amsterdam, will be 
launched during next month, and with their sister ship, the 
Chelmsford, which was put on the station last year, will 
commence in the spring to work the improved express 
service between Berlin and London vid the Hook of 
Holland and Harwich. These boats will indicate 4500- 
horse power, and, like the Chelmsford, are designed for a 
speed of upwards of 18 knots. 

In Scotland perhaps the most noteworthy work is 
being done by Mr. Manson, locomotive superintendent of 
the Glasgow and South-Western Railway. It is well 
known that a very keen competition exists among Scotch 
companies, and it is not likely that the Glasgow and 
South-Western will allow itself to be beaten. Certainly 
not the least interesting work is that done to keep Arran 
in communication with Glasgow. The island is deservedly 
a very favourite summer resort, and special steamers 
easily traverse the ten miles between Ardrossan and 
Brodick in thirty minutes. The distance from Ardrossan 
harbour to Glasgow is thirty-two miles thirty-three 
chains, and the time allowed is forty minutes, equal 
forty-eight and a-half miles an hour ; but from Ardrossan 
to Paisley the running time is twenty-six minutes for 
twenty-four miles fifty-seven chains, equal fifty-seven 
miles an hour. The train is usually heavy, and no great 
fault is found by anyone if the run is made in a little less 
than forty minutes. 

At Kilmarnock Mr. Manson is re-building twenty- 
five passenger engines, fourteen of the new engines being 
now at work; the cylinders are 18}in. by 26in., and the 
coupled wheels 6ft. 9}in. diameter, with a four-wheeled 
swing link bogie in front. The valves are placed on the 
top, and the pressure is relieved by a balance piston or 
ring. The valve motion is the ordinary expansion link, 
the die block of which is connected to the lower end of 
a rocking arm by an intermediate spindle, the rocking 
arm moving freely on a fixed gudgeon or stud carried by 
the motion plate. This arrangement was designed by 
Mr. Manson when on the Great North of Scotland Railway, 
and was fitted to fifteen new engines built for that com- 
pany before he left in 1890. An outline engraving of the 
engine appeared in THe ENGINEER in January, 1891. 
Most of the new engines are working express trains 
between Glasgow and Carlisle, and generally have six- 
wheeled tenders, carrying 2500 gallons of water; but 
those which work the dining-car trains, which started 
running between Glasgow and London over the Midland 
route in July last, have eight-wheeled tenders, carrying 
8250 gallons of water. The front of the tender is carried 
on a bogie exactly like the one in front of the engine, 
while the two hind pairs of wheels have the ordinary 
outside bearings, and axle-boxes working in guides 
attached to the main frames. This was also illustrated 
in Tue ENGINEER in January, 1891. They are also fitted 
to kee | a circulation of hot water throughout the 
train, the dining trains being so heated. The dining train 
runs from Kilmarnock to Carlisle, ninety-one miles, with- 
out stopping, at an average speed of fifty miles an hour, 
but frequently runs from New Cumnock to Carlisle, a 
distance of seventy miles, in seventy minutes. Besides 
the new engines built at the works, the company has 
within the past eighteen months obtained twenty goods 
engines built in Glasgow, but there is nothing special 
about them. The company has also just got delivery of 
ten bogie tank passenger engines from Neilson and Co., 
designed by Mr. Manson. They are of the ordinary type, 
four-coupled in front with a bogie behind, and have the 
valve gear just described for the tender engines. With 
pres oe to carriages and wagons, in the summers of 1892 
and 1893 several trains of new bogie carriages were put 
on to the coast traffic, and have given great satisfaction. 
It may interest Mr. Ackworth and other advocates of big 
wagons to learn that the company has just built at the 
Kilmarnock works a number of bogie wagons to carry 
20 tons. These are 31ft. long inside, and have been 
built as an experiment for carrying long plates and bars 








from the steelworks, in place of the ordinary six-wheeled 
wagon with radial axles or pony trucks. 

On the North British Railway the only special work 
Mr. Holmes has been engaged on during the past year 
are passenger engines and tenders being built at Cowlairs 
to work on the new West Highland Railway under con- 
struction between Helensburgh and Fort William, and 
which it is expected will be open for traffic next 
summer. As the gradients will be very heavy, in some 
places 1 in 50, the engines are of a powerful class, having 
cylinders 18in. diameter by 24in. stroke, boiler pressure 
150 lb. per square inch, four wheels coupled, diameter of 
wheels 5ft. 7in., with bogie in front, water capacity of 
tender 2500 gallons. 

As regards the use of the compound system abroad, the 
most trustworthy information which we can obtain seems 
to be that supplied by Mr. Von Borries, in a paper read by 
him before the recent Engineering Congress held in 
Chicago; and by Messrs. Hope and Co., who represent 
the Lindner system. Mr. Von Borries gives the total 
number built and building as follows: — Mallet, 150; 
Worsdell-Von Borries, 1650; Webb, 150 ; Vauclain, 200; 
others, 50; total, 2200. But Messrs. Hope claim that 
nearly 500 Lindner engines are included in the Worsdell- 
Von Borries lot, and they state in detail that the total 
number of Lindner compound locomotives built and 
building comprises :—67 express engines, including the 
heaviest type of express engine of the Pennsylvania 
Railroad—-Vogt locomotive—and 22 six-coupled express 
engines on Russian railways; 23 passenger engines, 
including two for the Chicago, Burlington, and Quincy 
Railroad; 327 goods engines, eight-coupled and six- 
coupled ; 52 tank engines for standard and narrow-gauge 
lines, with four and six-coupled wheels; and 16 duplex 
locomotives (4—4), coupled wheels, for standard narrow- 
gauge lines. 

Among the subjects which are just now attracting 
much attention, none possess, for the moment at all 
events, more interest than the question of traction on 
tramways. We have dealt pretty fully with the electrical 
aspect of the subject below, but it is by no means to 
be supposed that electricity will have it all its own 
way. From first to last it is a question of money, 
and that system which has the smallest working ex- 
penses will in the long run, other things being equal, 
prevail. There are five principal systems, leaving 
out horse traction. These are steam, compressed air, 
the cable, gas, and electricity. Steam has achieved but 
a qualified success; compressed air has so far attained 
to no commercial importance. The race lies just now 
between electricity and the cable, which latter, almost un- 
known a few years ago outside the United States, has now 
attained a large measure of popularity. In the United 
States it is said that there will very soon be 800 miles of 
track, representing a capital of £25,000,000, at work. In 
Melbourne almost the whole length of the tramways, re- 
presenting about 130 miles of single track, is worked by 
cable. In Sydney the system is being adopted. The 
most recent development of the system is the line con- 
structed between Kennington and Streatham-hill by Mr. 
Colam, which has been fully described in our columns. 
Only two other methods of traction remains to be men- 
tioned, namely, the oil and the gas engine. Experiments 
are being carried out in this direction. It has yet to be seen 
what success will be obtained. With us horses continue to 
be more employed than any other means of haulage. We 
do not like overhead electric conductors in our large 
towns. We do not like steam engines in our streets. 
Air-propelled cars have not been a success, and 
underground electric conduits have failed. There is, 
however, one exception to this, which is the Buda- 
Pesth conduit line. Although numerous circum- 
stances conspire to make this an economic success, there 
is at least one detail in the conduit which cannot be 
followed elsewhere, namely, the width of the slot which 
is big enough to allow the tires of narrow carriage wheels 
to fallin. We do not, however, see why anything more 
than half an inch is necessary for this slot, for a collector 
could be made of sheet copper, which need not be more 
than a sixteenth of an inch in thickness, might be of 
considerable length in the direction of the slot, so as to 
give plenty of strength, and might be well insulated and 
then surrounded by a wearing armour. As to leakage, 
it cannot be seriously urged that the loss on this account 
from moisture, &c., in an underground conduit need be 
a serious source of loss, and, indeed, not necessarily very 
much more than that on the South London or the Liver- 
pool overhead line, where, especially in the latter case, 
very large steel conductors, open to all atmospheric con- 
ditions, are used successfully. In very few places has 
the difference between the cost of haulage by electric means 
been sufficiently in favour of electricity as compared 
with horses to invite successful tramway companies to 
discard the latter, or to enable the poorer companies to 
obtain new capital for working on a new system. 
The sources of loss by underground electric conductors 
have been supposed considerable. This is not necessarily 
the case with the overhead conductor, but in crowded 
towns and narrow streets, and wherever crossings are 
numerous or not of a simple order, the overhead system 
involves highly objectionable features. It must, however, 
be admitted that in a good many places the overhead con- 
ductors might be so arranged and supported as to offer no 
grounds for serious objection, and we may expect in the 
near future such modifications in the propelling machinery, 
as well as the overhead gear, as will make the system 
practically and commercially satisfactory where horse 
haulage is now too expensive. Hitherto secondary 
batteries have not been successful for tramway purposes. 
It has not been found possible to make them strong 
enough to stand the work, or if strong enough 
they have either been too heavy, or of insufticient dis- 
charge capacity. With cars worked by current from over- 
head it is merely a question of cost in generating station 
machinery, and of motors on the cars, to provide the 
power required. But it is not so with secondary bat- 
teries. We are of opinion, however, that alterations can 


be made which will make it possible to work tramways 
by these means and economically. Secondary batteries 
will probably become possible when the rapid discharge 
now required at starting or ascending a hill is not neces- 
sary. If, for instance, it becomes possible to work with 
motors of half the power now found necessary, the same 
weight of battery as that now used—with but little if any 
success—-might be retained and only half the discharge 
rate called for. This would enable the tramway engineers 
to use batteries with electrodes of greater strength; and 
although the efficiency measured by unit of weight of 
battery carried would be smaller, the actual efficiency 
would probably be greater, At present it is common to 
use at least 30-horse power on an electrical tramcar, the 
30-horse-power only being required to take up the current 
necessary for starting. In very few cases is more than 
perhaps a dozen horse-power necessary for ascending 
gradients, and ordinarily not more than from 3 to 4-horse 
power is required on level roads. Now it is possible to 
work with motors through the medium of power gearing 
in such a way as to call for not more than half the power 
now demanded for starting a car, and this means not 
only economy in the size, cost, and weight of the motor 
and car, but a constant saving at the generating station 
on whatever system the cars are worked, and, as we have 
before said, it is not at all likely that electric tramway 
working can be a commercial success so long as 30 and 
40-horse power is found necessary on a 2-horse car as it 
is at present. 

The Liverpool Overhead Railway, construsted under 
Sir Douglas Fox and Mr. Greathead, was opened on the 
4th February last,** and has been a practical success from 
the first ; and there seems to be no doubt that it will be 
a dividend-earning line throughout the winter as well as 
the summer when the West-end extension is completed, 
which will bring the length up from five miles to over 
six miles. This is the first overhead line in this country, 
and the first anywhere worked electrically. The working 
is very satisfactory, and ought to lead to the construction 
of more electrical lines. The success is such that the 
line is worked for less than 4d. per train mile, and the 
company owning the line is so satisfied that this is the 
case that it has taken over the whole installation and 
working of the line from the Electric Construction. Cor- 
poration, by whom the line was equipped and has until 
recently been worked, on an undertaking to work it for 
two years from the date of opening. The load diagram, 
however, shows that more power is used, and therefore 
more fuel consumed at the generating station, than 
would be necessary if smaller motors were used on the 
cars, with arrangements to enable the motor to run at its 
full speed when starfing the cars at low speed. The 
motors in this case are placed directly on the axles they 
drive, but this does not prevent doing that which appears 
to be necessary to economy. 

During the past year a new competitor in the tramway 
traction field has appeared, namely, the Luhrig gas 
motor car, and this, with the Connelly car driven by an 
oil engine, makes two competitors of an analogous 
character. With gas at the cost at which it can be 
obtained in this country, it must be admitted that the 
gas motor car has an enormous advantage in its favour, 
and provided that an ordinary two-horse car can be driven 
through power gearing which will enable, say, a 4 or 
5-horse power gas engine to do the work, there would seem 
to be a great future for this system. It will of course be 
necessary to keep the gas engine running continuously 
once a car starts on the journey, and hence not only.is a 
satisfactory clutch-gear required, but it must be 
possible to drive the car at at least two different speeds 
with a nearly constant speed of motor. The gas motor 
car, like the secondary battery car, would be independent 
of any conductor connecting it with the central station, 
and could run on ordinary tramways without any special 
arrangements. In England it is not entirely a question 
of cost, but, unless the cost per car mile is considerably 
less than with horse haulage, the latter will continue to 
be employed. 

It may be interesting to note that although there are 
so many hundreds of miles of electric tramways at work 
in the United States, the trolley system is as little likely 
to be adopted in New York as in this country. In 
November last the Metropolitan Traction Company, of 
New York, it is said, sent a letter to the Board of Rail- 
way Commissioners offering a prize of £10,000 for 
a system of street tramway propulsion superior to the 
cable and the trolley. In this letter the officers of the 
company say, ‘On streets where the lines are straight, 
and the business is heavy, the cable system is the most 
economical yet invented. For general use in a city 
winding about through the streets following the routes 
of travel which the public wish to pursue, it 1s im- 
practicable. Up to the present time the only system 
whose practicability has been demonstrated is the over- 
head trolley. We are well aware, however, that its 
application in the streets of New York would not meet 
with the approval of the community.” They then state 
the terms on which they will set aside £10,000 to be 
awarded as a prize to any person who shall, before the 
1st of March, 1894, submit to the Board an actual work- 
ing system of motive power for street railway cars, demon- 
strated to be superior or equal to the overhead trolley. 
The time, even from the date of the letter, was of course 
sufficiently short to make the £10,000 quite safe, as far 
at least as any inventors on this side are concerned, but 
the fact of the offer and the remarks made show that 
they are no nearer a satisfactory system in the States 
than we are here for city tramways. 

“4 WAR MATERIEL. 

As to war matériel, smokeless powder is coming in 
more generally, and its character is becoming perma- 
nently established, cordite being now recognised in 
England as a regular service store. This fact has shaped 
the principal change which is to be noticed in English 
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ordnance, namely, the introduction of a new long 12- 
pounder quick-firing gun, firing a 12} lb. shell at a high 
velocity with cordite. Heavier pieces are likely to follow 
shortly, but it would be premature to speak of them in 
detail. At the Exhibition at Chicago, quick-fire guns 
occupied a very prominent place, being sent by Krupp, 
Nordenfelt, Hotchkiss, and others. Krupp exhibited a 
120-ton gun, which is the largest and most powerful in 
the world, and is a magnificent weapon, but can hardly 
be said to display any new principle. Generally speaking, 
the tendency has been to increase the length of guns, 
and very high velocities are obtained by Canet and at 
Elswick, but no trials have been made to test the value 
of specially high velocities in the penetration of armour. 
Gun mountings have been improved—for example, some 
really excellent were exhibited by Krupp at Chicago. 
Electricity has been used as a motive power, but, 
generally speaking, progress has been more in degree 
than in the adoption of new designs. 

Steel armour plates, with faces hardened on Harvey’s 
process, have achieved great results, especially early in 
the year. On January 18th, Vickers’ 6in. Harveyed 
plate at Portsmouth stood up against the attack of a 6in. 
gun in a remarkable way, defeating attack at lower 
velocity. At length, at 1813ft. striking velocity, the plate 
cracked or rather broke across. A compound Tresidder 
plate, furnished by Brown, exhibited about the same power 
of resistance to a blow with 200ft. less velocity. Both 
plates were excellent of their kind, and the experiments 
proved the advance made in resisting power of armour, 
seeing that a 6in. plate is altogether overmatched by a 
6in. gun. Perhaps this trial furnishes the best com- 
parison of the relative power of the compound and steel 
plates with hardened faces. Our English makers at 
Sheffield have now secured the right to make Harveyed 
plates, including also any features covered by Tresidder’s 
patent, which chiefiy relate to a very complete applica- 
tion of jets of water. 

In the summer a I4in. Bethlehem Harveyed plate 
behaved admirably in a trial at Indian Head—Washing- 
ton—showing that the process might be used with success 
in armour of considerable thickness. Nevertheless the 
complete application of it to the heaviest classes of 
plates is a work that has yet to be mastered, and it seems 
probable that the maximum advantage offered by the spe- 
cially hard face is obtained in the thinner plate. The hard 
skin given by water chilling is probably constant in its 
thickness, and therefore tells less in a thick than a thin 
plate; while the process of carburisation of the front of 
the plate is, in all cases, long and troublesome, and 
becomes much more formidable as the size of the plate 
increases, while special precautions are necessary to 
prevent the back becoming soft in its long continuance 
in the furnace at the enormous heat required. The latest 
advices from the United States, however, assert that a 
very important difficulty has turned up. It is practi- 
cally impossible to bore holes in these intensely hard 
plates, and now that they have been obtained it remains 
to be seen how they are to be fastened to a ship’s side. 
It has also to be borne in mind that very accurate fitting 
of bent plates is demanded, and it seems probable, if not 
certain, that plates must be bent before they are har- 
dened, and that they will warp in the process. 

In the autumn a remarkable competition of 6in. steel 
plates made by all the best European makers took place 
at Texel. Of this we hope shortly to give an account 
with the official photographs. The net result was that 
only the Vickers Harveyed plate kept everything 
out, eventually fracturing across, while the St. 
Chamond plate, which was certainly a wonderful 
sample of an untreated plate, was preferred by 
the Dutch officials because, although two projec- 
tiles passed through and one nearly through it out 
of five fired, it held well together, and seemed to them 
more thoroughly trustworthy. We imagine that any 
officer commanding a cruiser would prefer the plate 
that kept the shot out at the cost of breaking across at 
the fifth round, especially as this plate afterwards 
defeated two more rounds at lower velocities, such as the 
St. Chamond plate kept out. At the lower velocities the 
hardened faces failed to break the projectiles, and pro- 
duced little or no effect. At Chicago very fine armour 
plates were exhibited by Bethlehem, Krupp, and Messrs. 
Brown. 

As to the application of armour to ships, the general 
tendency is to cover the vital parts of the hull containing 
the engines and magazines completely, and to employ 
light shields to protect the gun positions as far as possible 
from splinters and from light gun shell fire generally. 
The plans adopted in American ships of war closely 
resemble those of England, but there are differences in 
detail; for example, a double circular steel wall, with 
steel radiating partitions extending from wall to wall, is 
applied in rear of some gun positions. This is intended to 
keep out splinters of shell bursting in the hull, while 
doorways, cut in such a way as to leave no direct path 
to a ae allow the men to pass through the shield 
at will. 


METALLURGY. 


Few metallurgical novelties of interest have been 
announced during the year, the progress of invention, 
like that of manufacturing industry generally, having 
been injuriously affected by the unfavourable commercial 
conditions generally prevailing. In the excellent address 
of the President, Mr. Windsor Richards, at the spring 
meeting of the Iron and Steel Institute in May, attention 
was drawn to the performance of some of the newer 
blast furnace plants in this country, by which, without 
obtaining the phenomenal yields of the American fur- 
naces, the output has been largely increased without 
increasing the number of men usually employed. The most 
prominent instance is afforded by the new works of the Dow- 
lais Iron Company at Cardiff, where upwards of 1400 tons 
per week have been run from one furnace, working with 
Spanish hydrated ore, and using rather less than 20 cwt. 


ties of pig metal, all of which is allowed to become cold 
on the casting beds, an apparatus has been devised by 
Messrs. Martin and James, which, by a combination of 
hydraulic presses, breaks each bed of thirty pigs into 
pieces and discharges them into railway wagons, at a cost 
not exceeding 1}d. per ton, the metal being broken to a size 
suitable for charging into the open-hearth steel furnace, for 
which purpose it is principally employed. At Low Moor, 
under Mr. Richards’ own direction, the old open-topped 
furnaces, which have been blowing for more than a 
century, have been superseded by a new one, 70ft. high, 
18ft. in diameter at the boshes, and 9ft. on the hearth, with 
closed top and gas-saving arrangements. This, like its 
venerable predecessors, is blown with cold air, but with 
a higher pressure of blast, and makes 350 tons of pig iron 
weekly, or more than four times that of the older furnaces ; 
the arrangements in this case being simplified by the 
absence of heating stoves, and as there is a second blowing 
engine provided an excellent opportunity is afforded for 
ascertaining the most advantageous rate of driving, and 
experiments upon this point are promised by the Presi- 
dent. In the Cleveland district a decided novelty in 
blast furnace construction has been introduced by Messrs. 
Howson and Hawdon, who have adopted a form of section 
differing very widely from that previously in use. Fur- 
naces of the new pattern, erected at Newport, near 
Middlesbrough, have proved to be both efficient and 
economical in working, the consumption of coke per 
ton of pig iron smelted from Cleveland ore being 
reduced to 20 cwt. from about 22 cwt., and to 174 cwt. 
when smelting hematite. At the autumn meeting of 
the Institute Sir Lowthian Hell, in dealing with a 
subject with which his name is particularly associated, 
namely, the economy of heat in iron smelting, described 
a method of using superheated steam for boiling down 
brine, which has been tried at the Clarence Works, the 
necessary heat being derived from the slag balls of the 
blast furnaces, which, as soon as they can be safely 
moved, are placed in a closed chamber containing the 
superheating pipes, instead of allowing them to cool to waste 
in the open air. By this arrangement it is hoped that of 
the small fraction of heat still available in the products 
of the furnace may be made to do useful work. 

The method of desulphurising iron and steel by the 
joint action of lime and calcium chloride, introduced by Mr. 
Saniter at Wigan, has been the subject of much discus- 
sion during the year, the theory of the process having 
been investigated by Mr. Stead; but up to the present it 
can scarcely be said to have passed out of the experi- 
mental stage. 

In the manufacture of malleable iron and steel the 
most noticeable feature is the continual increase in the 
use of the open-hearth furnace in every department of 
production, except perhaps for rail-making. The adop- 
tion of the basic method of working has led to a large 
increase in the demand for lining materials, magnesia 
alone being generally preferred to dolomite; but the 
neutral lining made of chromic iron ore, from which much 
was expected, has not as yet met with any very great 
success. In the newer works, such as Cardiff, Consett, 
Tudhoe, and Bethlehem, the furnaces while being 
gradually increased in size, are generally returning to the 
original Siemens form, with heating arrangements both 
for gas and air; the newer modification, with short gas 
conduits and regenerators for air only, not having proved 
so advantageous as they were expected to be. In 
connection with this part of the subject, two valuable 
theoretical contributions that have appeared during the 
year deserve to be mentioned. These are, Mr. H. H. 
Campbell’s memoir on the open-hearth process, presented 
to the meeting of the American Institute of Mining 
Engineers, at the General Engineering Congress in Chicago 
in August; and M. E. Damour’s “Study of the New 
Siemens Furnace,” which appeared in vol. iii. of Annales 
des Mines for 1893." The use of water gas is extending, 
although only slowly, the Loomis modification of the 
process having been adopted for crucible steel smelting 
on a considerable scale at Sheflield, water gas being used 
in the melting furnaces, while that produced during the 
heating of the fuel is reserved for the heating of small 
steel bars in the rolling mills. The use of the small con- 
verter for the production of light castings in steel, by the 
Robert and Walrand processes, is also extending both in 
this country and on the Continent, the products being 
comparable in quality with those of the open-hearth 
furnaces, but considerably cheaper. 

In the working of iron and steel, the most notable cireum- 
stance is the revival of the hammer in the forging of heavy 
ingots for guns and armour-plates, as exemplified on the 
largest possible scale by the Bethlehem Iron Company, 
whose exhibit formed the principal feature of metallurgical 
interest at Chicago, and was described in our columns a 
few weeks since. It may, however, be doubted whether 
the 125-ton hammer will find many imitators, especially 
as it has been thought desirable to supplement it with a 
forging press of nearly double the power of the largest 
one in use in Europe. Rolling mills continue to increase 
in size and power, the maximum at present being Krupp’s 
armour-plate mill at Essen, which has a working breadth 
of 13ft. in the rolls. One of the finest modern plants for 
the production of mild steel plates, that of the Weardale 
Iron Company at Tudhoe, in Durham, was visited by the 
Iron and Steel Institute at the Darlington meeting, as 
was also the larger establishment of the Consett Iron 
Company. A fully illustrated description of the Tudhoe 
Works appeared in our columns on April 21st, 1893, 
while the Consett Company added to the interest of the 
visit by providing a volume descriptive of the works of 
considerable permanent value. 

The introduction of all-steel armour plates, together 
with the Harvey method of case-hardening the outer 
surface, has been the cause of considerable reconstruction 
in several of the larger steelworks in the country, the 
process having been adopted by all the firms making 
armour plates, who will no doubt find ample occupation 


* Also in English abstract, ‘‘ Proceedings” Inst. of Civil Engineers, 
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provided for them in the next shipbuilding programme of 
the Government. 

The remarkable results obtained by Mr. Hadfield and 
others with iron largely alloyed with manganese and 
other metals, has led to the desire of obtaining such 
compounds free from the disturbing influence caused by 
the simultaneous presence of carbon. A move in this 
direction has been made by Messrs. Greene and Wahl, 
who have described two new metuods of reducing metallic 
oxides without the use of carbon. In the first of these 
manganese is obtained from its oxid? in a nearly pure 
state by heating it with finely divided aluminium in a 
crucible lined with magnesia, and in the second a high ferro. 
silicon low in carbon is used as a reducing agent, giving 
a 80 per cent. manganese alloy, with only 0°7 of carbon, 
By substituting the oxides of nickel, chromium, and 
tungsten for that of manganese, alloys of iron with 
chromium up to 20 per cent., and with nickel and 
tungsten up to 50 per cent. was obtained experimentally, 
and similar compounds with copper can be formed by 
substituting copper silicide for ferro-silicon. 

The greatest novelty in iron alloys is, however, that 
with molybdenum, which metal, according to Messrs, 
Sterrberg and Deutsch, may be readily obtained by 
reducing calcium molybdate with carbon. The metal, 
when cleared from slag by hydrochloric acid contains from 
96 to 98 per cent. of molybdenum, and can be supplied 
at about 4s. 6d. per pound. The effect on steel is similar 
to that of tungsten; but as both the atomic weight and 
specific gravity are only about one-half of those of the 
latter (W 184, sp. gr 19; Mb. 96, sp. gr. 9), a very much 
smaller addition is required to obtain the special self- 
hardening property. Steel containing 2 per cent. of 
molybdenum is said to be silvery white, with a fine 
silky fracture, and extremely hard. 

In connection with the demand for nickel in the manu- 
facture of armour plates, the methods of reducing nickel 
regulus have been considerably modified of Jate in America, 
The compound of nickel, copper, and iron sulphides 
obtained from the magnetic pyrites of Sudbury, Ontario, 
is, after concentration by the Manhes process in the con- 
verter, either melted with sodium sulphate and coal, which 
give an upper regulus of sodium, copper, and iron sulphides, 
and a lower one of nearly pure uickel sulphide, or treated 
by the Henderson method of roasting with salt and wash- 
ing out the copper as cupric chloride. Thenickel sulphide 
when converted into oxide by calcination cau then be 
added to the molten iron in the furnace without being 
previously reduced to the metallic state. 

A method of obtaining sound ingots of mild steel by 
subjecting the metal while molten to centrifugal force, the 
moulds being slung on a turntable which is kept in rapid 
rotation until the metal sets, is one of the most original 
novelties of the year. This process, which is due to Mr. 
J. L. Sebenius, of Nykroppa in Sweden, seems to be very 
effective, judging from the specimens which were exhibited 
at Chicago. 

The production of aluminium by the electrolysis of 
alumina in a bath of fluorides has been so largely 
developed that there is some difficulty in finding uses 
for the metal. Among the newer applications is that of 
Greene and Wahl in the production of pure manganese 
mentioned above, and the Rossler Edelmann process of 
desilverising lead with zinc containing 0°5 per cent. of 
aluminium. The separation of the lead and argentiferous 
zine by this modification is more completely effected 
than in the original Parkes process, as the formation of 
zine oxide is entirely prevented. This is combined with 
a more perfect method of recovering the silver, the 
argentiferous zinc being subjected to electrolysis instead 
of being distilled. A new alloy of aluminium with 
tungsten, named after the inventor, Roman metal, which 
was exhibited at the National Cycle Show at the Crystal 
Palace last month, promises to be of value. It contains 
tungsten, and seems to have the properties of the stronger 
copper alloys. The colour is about that of the best 
German silver, and although the associated metal is 
exceedingly dense, the sp. gr.—3°2—is not very much 
above that of pure aluminium. 


CHEMICAL INDUSTRY. 


There has been a certain quiescence in chemical 
industry during the past year, a reflex, indeed, of the 
comparative placidity that has dominated the field of 
pure chemical research. But although rothing that can 
with propriety be called epoch-making has occurred, yet 
there has been steady and satisfactory progress both in 
large industries and small. Taking, for example, the most 
fundamental requirement in the heavier branches of 
technical chemistry, it is safe to assert that never has 
keener attention been devoted to the economy of fuel than 
in the last twelve months. A direct indication of the 
need felt for diminishing waste in this particular is to be 
found in the fact that the last contribution of Mr. E, A. 
Cowper’s busy life was to the advancement of chemical 
industries requiring an equable and not costly distribution 
of heat. It will be remembered that in an article 
in THe ENGINEER, published a few months back, we 
commented on the adaptation of the Cowper stove to 
drying and heating for the purposes of the chemical 
manufacturer, and pointed out that not only was it 
apparently suitable for the recovery of chlorine from the 
waste liquors of the ammonia soda process, but was also 
poe i to the concentration of sulphuric acid. With 
regard to this latter branch of one of our staple chemical 
manufactures, it may be said that cascade concentration 
is now emerging—if it have not already emerged—from its 
tentative period. In this country a series of glass vessels 
through which the acid flows, meeting on its passage a 
current of hot air, so that systematic evaporation is 
effected, appears to be in favour, while on the Conti- 
nent the use of platinum apparatus, stepped so as 
to form a succession of shallow troughs, the whole set in 
a flue for the passage of the hot gases, and provided with 
a hood and outlet pipe for the recovery of the weaker acid 
which distils off, has received considerable support. Should 





this form be adopted, the question of constructing the 


= 


app 
er 
Anco 


con 


tior 


ee es ee ee ee Obes Gee 





Jan. 5, 1894, 


THE ENGINEER. 


15 











—— 














of apparatus of the gold-coated platinum sheet prepared by 
Heraeus for ordinary vitriol retorts will naturally arise. 
nd Another development of the need for economy in fuel 
nd consumption has for its outcome the utilisation of fans 
ch and blowers for shifting heated air when moist prepara- 
by tions have to be dried. Natural draught is proving too 
his slow for the present generation of industrial chemists. 
hi, Numerous details have to be worked out, notably the 
lie best method of construction, and the suitability of ma- 
S€ terial for fans creating a vacuum instead of a plenum, and 
re thereby coming in contact with exit gases possibly corro- 
a sive in character. Still referring to the heavier chemical 
‘0- manufactures, we find that the long-standing controversy 
ng respecting the relative merits of plate columns and old- 
n. fashioned coke towers has become acute, the latter well- 
id tried apparatus having been championed by no less 
th intelligent a technologist than Dr. Hurter, of the United 
id Alkali Commeny, 
y, It is regrettable to record that one of the most character- 
iv istic of indigenous chemical industries—the winning of 
oil from shale as practised in Scotland—is still declining 
ut from the effects of foreign competition. An effort has 


been made to resuscitate it to some extent by a purely 
protective measure, viz., the raising of the flashing point 
specified by the Petroleum Act. This would favour 
Scotch oil, which is essentially chemically different 
fom American and _ Russian oils, and _ yields 
less of the low- flashing point products which 
at present just succeed in complying with legislative 
requirements. Granting that State interference with 
industry in any form is desirable, there is no logical 
halting-place between specifying that a certain flashing 
f point shall be attained, and raising the specified flashing 
point on the plea of greater safety. Should, however, 
the desired alteration be obtained, it is well to recognise 
that the measure will be as indisputably protective as is 
l a bounty on home-grown sugar. Another indication of 
. the general acquiescence in the legislative benefaction of 
3 particular classes at the expense of the community, is 
afforded by the extension of the principles of the Food 
and Drugs Act to manures and feeding-stuffs. Appoint- 
ments of analysts under the new Act are being now filled 
up, not, as it is said, without heartburnings between 
analysts already acting for the appointing district, and 
those who are specialists in manurial analysis. 

Without doubt the most striking change in the con- 
ditions of chemical manufacture that has been initiated 
during the past year is due to the demand for inspection 
and repression of ‘dangerous’ industries. The chief 
victims of clamour and fuss have been hitherto the 
makers of white lead and the users of phosphorus. With 
regard to these and kindred trades the chief difficulty 
arises from the incurable carelessness and uncleanly 
habits of many of the workers. Coercing the employer will 
therefore necessitate the dragooning of the employed, to 
the undisguised satisfaction of persons hungry for inspector- 
ships. Owing to the time that must elapse between 
agitation and parliamentary action, it is likely enough that 
a new subject for sensational newspaper articles will be 
found before the deputed labours of our legislators are 
completed, and a few harmless recommendations will be 
the final outcome. Closely cognate with the desire for 
keeping Britons healthy and happy, whether they like it 
or not, is the stir that has been made concerning the 
occurrence of traces of lead in citric and tartaric acid 
used for the manufacture of aérated water and similar 
preparations. The matter was, however, taken up by 
manufacturers themselves, and has resulted not only in 
the device of methods of analysis for the detection of 
almost imponderable traces of the dreaded element, but 
also in such improvements in the method of manufacture 
as permits these acids made in this country to attain a 
higher degree of purity than on the Continent or in 
America. 

Among minor industries, the coal-tar colour trade 
seems to have made but little way, and now that coke- 
ovens fitted for the recovery of bye-products are common 
abroad, the export of raw materials therefor is also 
threatened. A new cellulose preparation, ‘ viscoid,” 
capable of being used in block or plate or film form, has 
been prepared by Messrs. Cross, Bevan and Beadle, but 
of its industrial value little can yet be said. A like con- 
clusion applies to the use of oxygen to facilitate fusion 
and clarification of glass, by injection into the melting 
pot. Ozone has been brought to life again as an indus- 
trial agent, but its utilisation is still somewhat remote. 
On the other hand, hydrogen peroxide, as such, or pre- 
pared by the use of sodium peroxide, has achieved some 
advance. Indeed, the manufacture of sodium peroxide 
may make up to the Aluminium Company the losses 
experienced with the illusory light metal. 

That side of industrial chemistry in which electrical 
energy is used can be only touched upon here. Little 
has been heard of the manufacture of alkali and bleach 
from salt solutions by the aid of the current, though 
quite lately sanguine accounts of the substitution of 
electrolysed sea water for more homely disinfectants have 
been received from France; they have not, as far as we 
are aware, yet resulted in the hasty destruction of bleach- 
ing powder chambers. Better prospects are in store for 
processes depending on the electrolysis of salt fused 
instead of in aqueous solution, the old bugbear of small 
output per unit of yom being thus largely removed. In 
all professions and trades immediately or remotely con- 
nected with chemical operations there has been shown a 
greater tendency to consult technical chemists when 
technical difficulties arise, and less to get advice from those 
whose chief claim to distinction has been the instruction 
of a class of students and the compilation of an elementary 
text-book. 


HARBOURS AND WATERWAYS, 


Except for the completion of the Manchester Ship 
Canal, the past year will not be memorable for any great 
event in connection with works for the improvement of 
the navigation of this country. The general decrease of 
intraflic at all the large ports for some time past has not 













encouraged the outlay of further capital in order to afford 
further accommodation. The shipping trade of the 
country A ge to have felt the disturbance caused by 
labour strikes more severely than other undertakings. 
The Port of London has not yet recovered from the ill- 
effects of the great Dock strike of a few years ago; and 





while, in the early part of the year, trade was driven 
away from Hull by the strike there, in the latter end 
of the year the export of coal from Hull and Goole 
was sommaprneny ie 90 by the strike of the miners. 
On the other hand, the northern coal ports and the small 
coasters gained an advantage, as for a time the supply of 
London depended almost entirely on coal brought by sea ; 
a very large quantity was also imported from Belgium 
for the supply of two of the large railway companies 
which had outlets on the East Coast. No Acts of any 
importance for the improvement of docks or harbours 
were passed during the last Parliamentary session, and 
there are few coming forward during the next session. 
Some activity seems to be going on amongst the Welsh 
coal ports, Cardiff, Swansea and Barry all seeking powers 
for further extension. A Bill is also being promoted for 
improving the dock accommodation at Port Talbot, and 
for opening out new coal fields. In the meantime a pro- 
posal is being pressed forward in Cardiff for the formation 
of a Harbour Trust, consisting of the Corporation, with a 
certain number of shipowners and traders, which, if 
formed, is to absorb the Bute and Penarth Docks, and 
even Barry is to be included by some of the promoters of 
the scheme. On the Thames, the Surrey Commercial 
Dock Company are seeking powers to improve the docks 
and extend the quayage. The Bristol scheme for con- 
structing a new dock at Avonmouth is still under con- 
sideration, and is not to be brought forward this session, 
and thus Bristol follows up its policy of decay encourag- 
ing delay. Belfast has decided to extend and improve its 
dock accommodation, but the necessary outlay of about 
£35,000 required for the purpose is covered by existing 
powers. 

The mutual advantages to’be derived from the amalga- 
mation of docks and railways under one management has 
received considerable recognition by Parliament in the 
passing of the Act authorising the transfer of the Hull 
Docks to the North-Eastern Railway Company. At 
Southampton, where the docks became the property of the 
London and South-Western Railway Company in the 
previous year, the spring of 1893 witnessed the ar- 
rival of the first regular passenger steamer from New 
York running from this port instead of Liverpool. The 
regular landing of the passengers direct from the steamers 
on to the railway quay, which was offered as one of the 
great attractions to those using the Southampton route, 
is not yet an accomplished fact, as owing to the depth 
at low tide in Southampton water not being sufficient, the 
passengers have frequently to be landed in a tender. 
Dredging is, however, proceeding, and it is expected that 
within a short time a depth will be attained sufficient to 
enable the steamers to reach the quays at all states of the 
tide. The new dry dock is also being rapidly pushed 
forward. At Liverpool the works for the improvement of 
the Canada, Huskisson, and Sandon Docks have been 
making satisfactory progress, and the new Canada Dock 
will be brought partially into use this year, the new deep 
water lock, the sill of which will be 20}ft. below the Old 
Dock sill, is also making progress. The dredging opera- 
tions on the Mersey Bar have been so successful that the 
White Star steamer Majestic was able to cross within an 
hour of low water, drawing 24ft., the minimum depth in 
the dredged channel being 27ft. An account of these 
works is given in our number for November 3rd. The 
new deep water lock for the West India Dock on the 
Thames has made satisfactory progress, but is not yet 
completed. At Newport a new dock of twenty acres was 
opened in June, and the large dock at Cessnock on the 
Clyde has been partially opened for traffic. At Leith the 
embankment and other works in connection with the 
increased dock accommodation which is to be carried out 
has been commenced, 

One event of the year which deserves notice is the 
meeting of the International Maritime Congress, when a 
large number of delegates from foreign countries, and 
English engineers and officials interested in maritime 
affairs, met at the Institution of Civil Engineers. So far 
as the provision for the navigation of the country is con- 
cerned, the outcome of the discussions was that ship- 
builders are moving more rapidly than harbour authorities. 
The representatives of the shipowners pointed out the 
necessity of further deepening the ports, especially those 
frequented by passenger steamers. It was contended that, 
unless dock and harbour engineers gave increased depth 
of water, naval architects and marine engineers would 
soon be brought to a standstill in the designing of vessels. 
This subject will be found dealt with in our numbers for 
July 28th and August 4th. 

This year has witnessed the completion of the Corinth 
Canal, a work which may be said to have been in contem- 
plation for the last 2400 years. Surveys and borings 
were actually made, and the work partially commenced, 
in the reign of the Emperor Nero. The work remained 
in abeyance till the success of the Suez Canal led to the 
scheme assuming a practical shape in 1881; and, after 
overcoming several financial difficulties, the canal was 
opened for traffic in August last. The length of this 
canal is only four miles; but the undertaking has been 
costly, the cutting being principally through rock. An 
account of the canal will be found at pages 429 and 432 
in the number for November 8rd. 

The Manchester Ship Canal* has been conapleted during 
the past year, and its opening for traffic on Monday last 
will be one of the events of the year. The weather during 
the past year was very favourable to the progress of the 
works, which have not been hindered, as in previous 
years, by interruptions caused by floods and tem- 
pests. The principal works completed during the 
year were those for the deviation of the London and 











* Tae EnoInesR, 22nd December, 1893. 


North-Western and Great Western Railways, the open- 
ing of these deviations first for goods traffic and later on 
for passengers. When this was accomplished there 
remained the cutting through the site of the old lines. 
The final completion of this part of the work was con- 
siderably delayed by the settlement of the claims of the 
companies for compensation, which, however, in the end 
resulted in a favourable award to the canal company, the 
amount they had to pay being only about one-fourth of that 
claimed. Several large swing bridges and the swinging 
aqueduct at Barton have also been completed during this 
year. The other principal works which have been brought 
to a successful termination are the embankment of the 
Mersey, near Runcorn, and the underpinning of Runcorn 
Bridge. At the end of November the water was let into 
the last section of the canal, and on December 7th the 
first steamboat passed from the Mersey at Eastham to 
Manchester. The canal was traversed in 6} hours, 
although there were delays owing to several of the bridges 
and the Barton Aqueduct being swung by hydraulic 
power for the first time. The works were commenced on 
November 11th, 1887, and thus this great undertaking 
has been completed in the short space of seven years. 
Meantime, on the lower reach of the canal business has 
been rapidly growing, and Saltport, which a year ago 
hardly had an existence, is now a busy port. From the 
commencement of the new year steamers from America 
will proceed direct to Manchester, and arrangements 
have been made by different companies for regular traders 
to Amsterdam, Rotterdam, Antwerp, Dunkirk, Terneuzen, 
Hamburg, London, Belfast, and other ports. An interest- 
ing notice of a proposed Manchester Ship Canal nearly 
seventy years ago will be found on page 5. 

No further progress appears to have been made for 
carrying out the Sheffield and South Yorkshire Navigation 
scheme, and the junction of this system of canals with 
the Aire and Calder. The scheme, however, is not dead, 
as a notice has been given by the company of their inten- 
tion to apply to Parliament for powers to obtain land 
beyond that which is to be given over by the railway 
company. The amount to be paid for the existing canals, 
which is to be determined by the Railway Commissioners, 
has not been settled. 

The Panama Canal still remains in a state of ruin. An 
extension of the concession has been obtained from the 
Colombian Government up to October, 1894, and attempts 
have been made to form a new company to go on with 
the work, but so far without success. The Nicaragua 
Canal is also in difficulties. Owing to the state of financial 
matters in America, it was found impossible to raise 
money to go on with the work, and in order to protect 
the works and plant, the Nicaragua Canal Construction 
Company was placed in charge of a receiver. The com- 
pany has expended about £800,000 for property, work, 
labour, and materials, and has, as elsewhere mentioned, 
recently heen reconstructed. The works of the Chig- 
necto Ship Railway Company have been also at a stand- 
still for more than a year, and are going to ruin for want of 
funds. Over a million of money has been spent, and it is 
estimated that it will require another half million to 
complete the railway. 

The North Sea Baltic Canal has been making consider- 
able progress, about 5000 men being employed, one-half 
of whom are housed in barracks erected by the canal 
authorities. A large number of the men are Swiss and 
Italians, these men being preferred on account of their 
sober habits. Up to the present time about 100 million 
cubic yards of earth have been moved. At Holtenau the 
locks are in working order, and some of the large bridges 
for carrying the roads and railways over the canal are 
completed. The estimated cost of this canal is £7,800,000, 
and it is expected it will be completed in 1894, that is, 
seven years after its commencement. 

Abroad several important works for improving ports 
and harbours have been completed during the year. At 
Tunis a new channel has been opened, from the Gulf to 
the town, of which an account is given in the number for 
July 28th. 

At Alexandria anew straight and deep channel has been 
made to the port, see THE ENGINEER, July 28th, page 87. 

Several important works for the improvement of the 
harbour of Bilbao have also been completed ; and also at 
the Port of Lido, for improving the navigation to Venice. 
Descriptions of these works and illustrations will be 
found in THE ENGINEER on page 462, November i7th. 

In America, the works for connecting Chicago with the 
Mississippi by means of a canal joining Lake Michigan 
with the Illinois River are progressing. It is considered 
that this canal will, for all practical purposes, place the 
Mississippi cities a thousand miles nearer the Atlantic 
seaboard, and double the value of the Western lands. 
The canal on the Canadian side of St. Mary’s River, for 
giving communication between lakes Huron and Superior, 
and allowing vessels bound for the St. Lawrence to pass 
this way instead of through the Sault St. Marie Canal, is 
expected toe be completed in July, 1894. This canal is 
8500ft. long, and will have a lock 900ft. long, 60ft. wide, 
with 19ft. of water on the sill. The United States at 
present charge 20 cents per ton on all freight passing 
through the Sault St. Marie Canal and going to any port 
in the Dominion of Canada, vessels going to the States 
passing through free. The importance of completing the 
works, so as to give Canada the control of the great 
waterway from lake Superior to the St. Lawrence, is 
obvious. 

At Montreal the works for the improvement of the 
harbour and the shipping accommodation have made 
good progress. These consist of a guard pier 1} mile 
long, 45ft. wide at top, and 20ft. above low water, extend- 
ing from the abutment of the Victoria Bridge down 
stream, for the purpose of protecting the harbour from 
the floods and the ice. This pier will enclose a basin of 
250 acres. The material dredged and excavated from the 
basin is used for the construction of the pier. Inside this 
harbour extensive wharves are to be erected. The pier 
will require about a million cubic yards of materials, of 





which about one-third is already in place. The estimated 
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cost of this work is £624,000, and it is expected that it 
will take three years to complete. 


SANITARY ENGINEERING. 

The plans of the engineer in providing for the drainage 
‘of towns are largely controlled, not only by financial 
considerations, but by the particular method to be 
adopted for the final disposal of that which flows through 
the sewers. He may have to conduct the sewage on to a 
distant farm, or into a river, or to some point on the sea 
coast, or to certain works where some process of precipi- 
tation is to be adopted. It might be thought that the 
minimum of engineering work would be required in the 
last case, but an inspection of the extensive and 
elaborate structures which have been formed at the out- 
falls of the metropolitan drainage would speedily modify 
any such idea. These works and the sludge ships connected 
with them have cost nearly £1,000,000, in addition to the 
enormous outlay required to bring the sewage so far down 
the river. Whatever plan may be adopted, sewage is a 
troublesome and costly article to deal with. The notion 
that it may so fructify the soil as to yield a revenue to aid 
the rates has long since been abandoned, though sewage 
irrigation is largely adopted as theoretically affording the 
best effluent, and practically yielding some return on the 
outlay. The Local Government Board likewise require, 
whatever else may be done, that land shall play some 
part in the purification of town sewage. The outstanding 
loans of the local authorities of England and Wales 
for works of sewerage and sewage disposal exceed 
£20,000,000. The rapid growth of the urban population 
renders this subject more especially important, and some 
actual solution of the sewage problem, so that towns may 
know exactly what to do, is eminently to be desired. 

Despite all the difficulties which still beset the question, 
it may be said that the scientific treatment of sewage is 
making considerable progress, mainly through a better 
understanding of the functions of the bacteria. At the 
same time, the action of the micro-organisms in relation 
to polluted water is not always rightly understood, even 
by operators who are achieving some measure of success. 
There are those who look upon the microbes as so 
identified with dirt and disease, that in their opinion the 
best possible plan under all circumstances is to get rid of 
them absolutely. But there are other authorities who 
consider that the microbes, apart from those which are 
distinctly pathogenic, are eminently useful. By the 
former class of experts, peculiar merit is claimed for the 
electrical treatment of sewage, for the reason that it 
utterly destroys the bacilli. Such was the case with 
Mr. Webster’s process, experimented upon at Crossness 
and Salford. A plan invented by M. Hermite, and 
applied by him to the sewage of Lorient.on the French 
coast, consists in the employment of electrolysed sea 
water. This agent, when mingled with the sewage, is 
said to effect complete purification, accompanied by the 
entire destruction of the microbes. Electricity in this 
case operates less directly than in Mr. Webster’s method, 
and the latter has the advantage of not requiring sea- 
water, the operation taking effect at once on the sewage 
without any intervening compound. Concerning the 
utility of the micro-organisms, this is largely based on 
the fact that while a few are capable of producing disease, 
the great majority are not so. They are gross feeders, 
and have a strong appetite for sewage, which they disin- 
tegrate by a process of assimilation, and so reduce the 
offensive matter to innocuous forms. Efforts to utilise 
this natural operation, so as to turn the microbes to good 
account, have been proceeding during the past year at the 
Barking outfall of the metropolitan sewage, though the 
fact is of more especial importance where a sewage effluent 
passes into a stream connected with the drinking supply of 
atown. It happens that the microbean principle has long 
been at work in the filter beds of the London water com- 
panies, though the circumstance was not detected until 
scientific investigation drew attention to the subject. It 
was rather a puzzle that a newly cleansed filter bed 
proved less efficacious for the purification of the water 
than it had been prior to the cleansing, some few days 
having to elapse before the filter again acted satisfactorily. 
Something more than mere sand was needed to dispose 
of the organic matter, and it was not until the microbes 
populated the filter, or at least its surface, that the 
requisite change was effected. A purified liquid is not to 
the taste of the microbes, hence these organisms have 
proved remarkably absent from the water after it has 
emerged from the filter. So thoroughly is the work done 
in the case of the London water supply, that the water 
taken from the river has been found almost entirely 
destitute of microbes by the time it has passed out of the 
filter-bed. Microbes, it should be observed, are not abso- 
lutely absent from the water of the deep chalk wells. The 
subject has been ably dealt with by Professor Percy 
Frankland, as also by his father, Dr. Edward Frankland, 
the latter showing, in his monthly reports to the Regis- 
trar-General, the extraordinary reduction apparent in the 
nwmber of microbes in the river water after the latter has 
been treated by subsidence and filtration. Another em- 
bodiment of this principle consists in the ingenious 
method by which Mr. Scott-Moncrieff has sought, as it 
were, to harness the bacteria in the purification of 
sewage. He thus employs “ cultivation filter-beds,” by 
which he brings a powerful force of bacteria into contact 
with the sewage, so as to dispose .of the solid organic 
matter, which is peptonised and disintegrated by the 
action of the living organisms. 

It has been claimed for the Scott-Moncrieff process 
that it was unaccompanied by the deposition of sludge. 
So far as relates to the organic solids essential to sewage, 
this may be true. But various solid matters, some of a 
very intractable nature, such as grains of granite and 
particles of iron, enter into the sewers of our large towns. 
It is expecting too much of the microbes to imagine that 
they will ever dispose of these materials. If they can 
get rid of all else, they will render enormous service. For 
the present it seems a little outrageous that the London 
County Council should have to maintain a squadron of 


steamships to carry off to the German Ocean some 
40,000 tons of sludge per week, whereas, as a matter 
of fact, some 36,000 tons are simply water. The whole 
is rendered offensive by the- organic constituents of the 
sewage, and when all this went straight into the river, 
without any previous process of precipitation and purifi- 
cation, the nuisance was undeniable. It was also alleged 
that the solids in the sewage formed mud banks in the 
way of the navigation, and there was a long quarrel 
between the Conservators of the Thames and the Metro- 
politan Board in regard to this matter. Although that 
trouble is now at an end, the Conservators have a special 
clause in their Bill for the coming session, by which they 
provide that the London County Council shall, at their 
own expense, keep the Thames free from such banks, or 
other obstructions to the navigation of the stream, “ as 
may have arisen or may arise from the flow of sewage 
at their outfalls.” Failing agreement as to the facts and 
obligations, arbitration is to be invoked. It may be 
observed that the identification of a mud bank among 
the shifting materials of a river bed, so as to trace its 
existence to any particular cause, is a matter exceedingly 
open to dispute. 


WATER SUPPLY. 

The Royal Commissioners appointed to inquire into 
the Metropolitan water supply hela their final sitting at 
the close of last June, and their report was laid on the 
table of the House of Commons in the middle of 
September. The result of the investigation was eminently 
adapted to re-assure the inhabitants of the Metropolis as 
to the quality of the water with which they were supplied, 
and the certainty of a sufficient quantity for long years to 
come. Nevertheless, the London County Council have 
brought forward a Bill, in the preamble of which it is 
recited that the sources of the London water supply are 
inadequate, while the increasing population on the banks 
of the Thames and the Lea will continually augment the 
difficulty of obtaining from these rivers a drinking supply 
which shall be sufficiently pure and wholesome. The 
position of London is asserted to be all the more critical, 
seeing that remote watersheds, capable of affording a 
superior supply, are being appropriated by large centres of 
population. Hence the County Council propose that they 
shall at once have power to explore Great Britain, and 
purchase by agreement, or take on lease, any lands, 
houses, buildings, waterworks, wells, or rights to take or 
convey water, which they may think it desirable to 
acquire, “ with a view to the future supply of water for 
London and the neighbourhood.” Bearing on the same 
question, though in a different form, there comes the Bill 
of the Thames Conservancy, which proposes to levy a 
largely increased tax on the water companies in return for 
the same volume of supply which they are now taking 
from the Thames. Indeed, it seems intended that the 
quantity shall undergo reduction, for the Bill provides that 
any water taken from off or under the land within 
500 yards of the main stream is to be considered as taken 
from the Thames itself. This accords with the doctrine 
laid down by the Royal Commissioners, and corresponds 
to the policy adopted by the House of Commons some 
few years ago, when rejecting a Bill promoted by the 
Grand Junction Company. But the companies have 
been drawing considerable quantities of water from the 
gravel beds which underlie the land by the riverside, and 
it is quite likely that they have been doing this within 
such limits that, according to the Bill, the quantity of 
water so obtained, or at least some of it, will have to be 
reckoned in as part of the supply taken from the Thames. 
An apparent concession consists in legalising intersale 
between the companies, so that a company which has 
water to spare may supply the need of another. But the 
aggregate volume is to remain as before, being 130 million 
gallons per day, including ten millions which the East 
London Company has power to draw from the Thames 
through its Sunbury intake. This restriction on the 
companies, however, cannot be maintained, the Royal 
Commissioners having clearly shown that an enlarged 
supply can be safely taken from the Thames, under 
proper regulations. In the matter of money the ideas of 
the Conservators are more expansive, and they demand that 
the companies shall pay them £30,000 per annum in future, 
instead of £18,000, as akind of compensation. They pro- 
pose to do more than hitherto to promote the purity of the 
water, by extending their authority for preventing the pollu- 
tion of the stream to the whole length of the tributaries, 
instead of stopping short, as they do now, at a distance 
of ten miles from the main river. This will necessitate 
an increase of their inspecting staff, which the Royal 
Comunissioners have declared to be totally inadequate for 
what should be done, even within the present limits. In 
addition to the two Bills already .specified, Parliament 
will have to deal with an application from the West 
Middlesex Company for power to raise additional capital, 
with a view to an extension of the existing works. The 
Southwark and Vauxhall Company has a Bill for the 
construction of a large storage reservoir and other appli- 
ances, and the East London Company proposes an exten- 
sive addition to its reservoirs in the Lea Valley. These 
three companies may be described as moving in strict 
accordance with the recommendations of the Royal Com- 
missioners, while the Water Bill of the London County 
Council contemplates something entirely opposite. The 
directors of the Grand Junction Company appear to 
entertain a hope that the plan devised by one of their 
body in conjunction with their engineer, for the construc- 
tion of an extensive system of reservoirs in the neighbour- 
hood of Staines, a project which received a measure of 
approval from the Royal Commissioners, may be taken 
up by all the companies deriving water from the Thames. 
How this can be made to harmonise with the scheme of 
the Southwark and Vauxhall Company is not yet appa- 
rent, though one leading idea may be said to govern both 
projects. 

The proceedings of the Legislature during the past 
session in reference to the water supply of towns were 
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a scheme of some magnitude. The East London Com. 
pany, actuated then as now, promoted a Bill by which 
it would be enabled to raise £500,000 in the shape of 
debentures, to defray the cost of extending its works, 
so as to give an adequate supply to a rapidly increasing 
population. It was in respect to this company that 
General Scott, a few years ago, anticipated the earliest 
instance of a failure in the metropolitan water supply, 
That further arrangements were necessary was indicated 
by this Bill. Nevertheless, the House of Commons, in 
defiance of an appeal from Mr. Mellor, rejected the Bill 
on the motion for its second reading, thus excluding the 
measure from consideration by a Select Committee. The 
Home Secretary voted in support of the Bill, and a majority 
of the metropolitan members were also in its favour; 
but the influence of the County Council, acting through 
the Irish party, led to a vote which, unless remedied in 
the coming session, may have some very awkward conse- 
quences as affecting a large proportion of the population 
contiguous to the eastern limits of the metropolis. It is 
to be hoped that due attention will be given to the Bill 
which the company is now bringing forward. Among 
the Water Acts of the past session there were none of a 
striking character. Large borrowing powers were granted 
to the Belfast Commissioners for purposes of water 
supply, and an extensive power of like description was 
given to the Corporation of Dublin. The general rule 
was that of power to raise more capital in order to extend 
existing waterworks, as in the case of the South Stafford- 
shire Company and several others. A new water com- 
pany was incorporated for the supply of a district con. 
nected with Frimley and Farnborough, on the borders 
of Hampshire and Surrey, and another water company 
was authorised for Christchurch and surrounding parts in 
West Hampshire. The Water Bills for the coming 
session, in addition to those already named, are of a 
moderate character. There is a scheme having a peculiar 
aspect, and closely allied with the metropolis, by which 
certain arrangements are proposed between the Colne 
Valley and West Middlesex Water Companies. Other 
existing companies are named, and among the rest the 
Grand Junction Company is to be authorised to enter 
into a contract for the acquisition of some part of the 
undertaking of the Colne Valley Company. 

The annual report of the Local Government Board, 
issued in November last, shows that the local authorities 
of England and Wales, in the year 1890-91, had a revenue 
of £2,609,000 from waterworks, and expended a sum of 
£969,000 in connection with these undertakings, exclusive 
of payments in respect of principal and interest of loans. 
The loans raised during the year amounted to £868,000, 
while the expenditure out of loans was £1,250,000, the 
outstanding loans in respect to waterworks having a total 
of £38,326,000, a larger sum than for any other purpose, 
the nearest approach being £31,466,000 on account of 
harbours, piers, docks, and quays. Outstanding loans for 
all purposes, raised by the local authorities of England 
and Wales, exceed £201,000,000, 


GAS SUPPLY, 

The extent to which the electric light affects the 
progress of the gas supply is a subject of considerable 
interest, and there have already been some indications, 
at least in the metropolis, that the consumption of gas 
is being checked by the presence of the new illuminant. 
But it is difficult to form a correct estimate as to any 
effect of this kind, and especially so in respect to the past 
year, concerning which the gas companies plead that the 
unusual amount of sunshine has placed them at a dis- 
advantage. As London is not in ‘the land of the mid- 
night sun,” it might be thought that the orb of day would 
scarcely come into competition with any artificial mode 
of illumination adopted in the metropolis. Yet the directors 
of the Gas Light and Coke Company acknowledge a 
reduction of 2°8 per cent. in the quantity of gas sold, 
comparing the first half of 1898 with the corresponding 
period in 1892, and state in their report to the share- 
holders, that it is satisfactory to be able to account for 
this falling-off ‘‘ by reference to the weather records of 
the two periods.” Last January there was an actual 
increase of 4°2 per cent. in the quantity of gas sold, as 
compared with January, 1892. But the increased sale 
was associated with a low temperature and dull weather. 
In each of the four following months there was a remark- 
able increase over 1892 both in temperature and in the 
amount of sunshine, and with this there was a corre- 
sponding decrease in the quantity of gas sent out. In 
June last the temperature was again higher than in the 
same month in 1892, but the amount of recorded sun- 
shine was less, and the gas company was benefited by 
an increase of three per cent. in the sale. Experience, 
therefore, seems to show that the consumption of gas is 
more largely regulated by the amount of sunshine than 
might be supposed. That the presence or absence of fog 
should influence the use of gas can be readily appre- 
hended, but the variation produced as between a cloudy 
and a clear sky has scarcely been appreciated. The 
brilliancy of the past summer has been exceptional, and 
the gas companies are apparently justified in saying that 
they have suffered in consequence. The South Metro- 
politan Company was able to show some increase in the 
sale of gas, comparing the first half of 1893 with that of 
1892, but the directors remarked in their report that it 
was ‘only a small increase,” and they might have 
expected a diminution owing to the fine weather. 

The duration of sunshine is a meteorological fact, but 
the measurement of artificial light is a commercial opera- 
tion. Instead of the sun there is a candle, or some 
multiple of a candle. But candles differ, even as days 
may be said to vary in their amount of sunlight, and the 
gas companies in the metropolis complained a short time 
back that they were not fairly treated in regard to the 
candle power. They protested that the London County 
Council were providing the testing stations with candles 
which burned with undue brightness, thereby making the 
gas — of less illuminating power than would have 
been shown by candles such as were previously employed, 
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The Act of Parliament prescribed sperm candles, six to 
the pound, each burning 120 grains per hour. This 
would seem sufficiently definite, but it has been contended 
that candles which fulfil these conditions may yet differ 
in some other respects so as to vitiate the standard. In 
certain cases where the gas appeared deficient in lighting 
power, thereby involving penalties under the Act, the com- 
panies urged that the fault lay with the candles, which 
were too bright, and not with the gas as being too dull. 
Dr. Williamson, F'.R.S., the Chief Gas Examiner, cut the 
knot by disallowing the measurements, on the ground 
that the candles were not prescribed by the Gas Referees. 
The authorities thus invoked accepted the responsibility, 
and laid down an elaborate specification as to the manner 
in which the candles should be prepared. To remedy the 
brittleness of the spermaceti, and to secure a smoother 
edge for the ‘“‘cup” which is formed under the flame 
when the candle is burning, the referees have prescribed 
that the so-called sperm” candle, which is still to 
retain that name, shall contain a certain proportion of 
beeswax or paraffin. Whether it may not be possible to 
find some better standard of light than a candle is a 
matter which has long been under consideration by the 
Board of Trade, and now it remains to be seen whether 
the candle in its improved form will rise in general esti- 
mation as a means for the measurement of lighting 
power. The practical importance of the subject is 
manifest by the fact that the annual value of a candle in 
the illuminating power of gas throughout London is 
equal, in round numbers, to £200,000. 

A new aspect has been given to the gas question in the 
metropolis by the appearance of a statement—perhaps 
not to be relied upon as entirely correct — that the 
South Metropolitan Gas Company are prepared to reduce 
their price from 2s. 5d. to 2s. per 1000ft., providing they 
are allowed to supply gas of 15-candle power in place of 
16-candles. An agitation has been going on for some time 
past in the metropolis with respect to the price of gas, 
especial dissatisfaction being expressed at the circumstance 
that gas is much cheaper in that part of London which 
lies south of the Thames than it is on the northern side. 
In furtherance of economy in the supply of gas, 
the proposal to lower the standard has been a favourite 
idea with Mr. George Livesey for a considerable period. 
It is argued that to provide gas under existing conditions 
it is requisite to manufacture it rather higher in lighting 
power than 16-candles, so as to be safe against any defici- 
ency. But we may observe that penalties are not 
incurred if the deficiency is less than half a candle. Still 
there is no doubt that a very sensible relief would be 
afforded to the companies if 15-candle gas were legalised 
in place of 16. The chances are that such a proposal, 
coupled with the existing agitation for cheaper gas, may 
lead to the re-opening of the entire question of the 
London gas supply, unless the companies can conciliate the 
opposition by some reduction of price. As the case 
stands, it is to the interest of the London companies to 
make the gas as cheap as they can, in order that they 
may legally pay a higher dividend in proportion. The 
only method for making any material reduction in price 
would seem to consist in the adoption of Mr. Livesey’s 
proposal for some abatement in the lighting power. 
improved fittings are burning the gas with better effect 
than formerly, and so far the way is prepared for getting 
the required light from a cheaper article. An instance 
occurs in the use of the incandescent system, but even b 
simpler methods considerable economy has been secured. 
Respeeting the price of gas, it has been affected through- 
out the kingdom by varying and conflicting circum- 
stances, including the price of coal on the one hand, and 
the demand for residual products on the other. In 
several places the price of gas has gone up, while in some 
it has been reduced. In London the gas of the Commer- 
cial Company has just been lowered in price from 2s. 9d. 
to 2s. 7d. per 1000ft. The South Metropolitan gas was 
reduced from 2s. 6d. to 2s. 5d. per 1000ft. in March last. 
Small as this reduction may appear, it is a gain of 
£28,000 per annum to the consumer. In the case of the 
Gas Light and Coke Company, a penny in 1000ft. would 
correspond to £80,000 on the consumption, but no reduc- 
tion took place in the price of the company’s gas during 
the past year. On the part of the South Metropolitan 
Company, progress has been made in the working of 
the “ penny-in-the-slot ” system for the supply of gas, the 
necessary mechanism being attached to the gas-meter. 
It is hoped in this way to popularise the use of gas 
among the working classes, and to compete with mineral 
oil as a lighting agent. Mr. G. Livesey reckoned, at the 
time this system was introduced, that there were 100,000 
houses in the company’s district without gas. 

In reviewing the progress of the London gas supply, 
mention must needs be made of the disappearance from 
the scene of action of one who did much in the course of 
his official lifetime to settle the London gas question on 
the lines which it now occupies. The retirement of 
Mr. John Orwell Phillips, for many years the secretary 
of the Gas Light and Coke Company, and subsequently 
holding in addition the post of general manager, is an 
event which marks an epoch in the history of the metro- 
politan gas supply. To his energy and ability may be 
attributed a large amount of the amalgamation which has 
taken place among the London gas companies, and there 
is no doubt this process would have been carried still 
further had not the Board of Trade desired to see the 
ge stop somewhere short of absolute unification. 

r. Phillips was also an advocate of the sliding scale, 
and although in every movement he was content to be 
subordinate to his directors, there can be no doubt that 
he largely influenced their decisions. It is to be regretted 
that failing health had more or less to do with the 
retirement of this able officer, who may be said to have 
piloted his company through a maze of obstacles into.a 

sition which renders it pre-eminent in the gas world. 

hether his successor, Mr. John W. Field, will witness 
changes equally important with those which have already 
come to § cannot be determined; but there can be 
little doubt that new conditions will materially affect the 





gas companies in future years. There may be a coming 
struggle, but this should be perfectly consistent with 
success and prosperity. 








PARLIAMENTARY NOTES. 


H.M.S. Resolution.—It was not to be expected that the 
troubles of the Resolution in the Bay of Biscay would be 
allowed to pass unnoticed in Parliament. Last week, Mr. 
Bowles, Mr. Wolff, Captain Bethell, and Sir E. Ashmead- 
Bartlett, in turn plied the Admiralty with questions framed 
to elicit information as to whether it was not the fact that the 
sm | had to come back because she could not go on, that she 
had to lie to because it was not safe to bear up, that she had 
rolled 45 deg. each way, and that she had not been tested for 
stability before she left England, and so forth. Sir U. Kay- 
Shuttleworth was not very communicative, for though he 
said a good deal, there was not much information to be 
gathered from him. First he told the House, what the 
House had already gathered for itself, that the Resolution 
“experienced very heavy weather on her passage,” and later 
he added that “it is not an unusual thing for ships to roll 
heavily in gales of wind and high seas,” a statement which 
amused the Houseinfinitely. However, Sir Ughtred did tell the 
House that the Resolution was a perfectly stable ship, her 
range of stability exceeding 60{deg.,and thatas she closely 
resembled two other ships which bad been inclined for 
stability with identical results, it was not considered necessary 
to repeat the experiment with her. The maximum righting 
movement is at an angle of 37 deg. to the vertical, and 
exceeds 30,000 foot-tons. A good deal of water had got below, 
but that was due to small leaks through the deck, and owing 
to certain battening down precautions not having been taken 
earlier. There had been no straining of or injury to structure. 
Repairs to fittings would cost about £350, and she had been 
brought to Devonport. The Secretary to the Admiralty 
stated—and this was an important part of his answers— 
that the captain of the ship determined to return to 
Queenstown to re-coal, and make good defects. This 
answer set members thinking. ‘‘ How much coal had she 
left?” asked Captain Bethell; ‘was she not full up when 
she left Plymouth?” Sir U. Kay-Shuttleworth said she 
had 450 tons on board when she reached port. Mr. Darling 
then naturally wanted to know why these repairs, which were 
only to cost £350, could not have been done at Haulbowline. 
The reply here was that Haulbowline was not a yard where 
the repairs of great ships were undertaken, and it was desir- 
able to bring the ship to a yard where she could be surveyed 
by officers who had made the report to which he had referred. 
The next day Mr. Wolff returned to the charge. If the 
Resolution had 450 tons of coal in her when she reached 
port, why had she come back to re-coal? Because, said Sir 
Ughtred, her commander thought the gale might have lasted 
longer than it did, and that he might runshort. On Tuesday 
the Secretary to the Admiralty stated that no accurate 
measurements of angles of rolling had been taken, but that 
to roll her rail under in still water would indicate a roll of 
35 deg. She had 787 tons of coal on board when she sailed 
from England. At 10 knots speed she would have consumed 
about 250 tons in fair weather between the point whence she 
put back and Gibraltar. About 280 tons would have remained 
on board under the circumstances on arrival at Gibraltar. 
All defects could have been made good at that place. When 
the ship put about she was 250 miles from Queenstown, and 
840 from Gibraltar. Sir Ughtred deprecated further questions 
as contrary to the interests of the service. 

The debate on the Navy.—Sir W. Vernon-Harcourt had not 
heard the end of his unfortunate slip about the efficiency of 
the Navy. He was pressed by several members to say 
whether the Board of Admiralty had not protested against 
his first statement, and if he would not lay on the table the 
paper from which he quoted. He replied that no one 
acquainted with administrative affairs would even ask what 
passed between one Department and another, and as for the 
paper, he refused to produce it. To a further question 
whether the Naval Lords did, in fact, send a communication 
to him, no answer was given. 

The Indian troopships.—The Secretary to the Admiralty 
stated that the four troopships were drawing near the end of 
their twenty-six years’ efficient service. The fracture of the 
Malabar’s crank-shaft had ¢iwice delayed her at Malta. 
Machinery defects had occurred in the Serapis this season. 
The Crocodile is about to be paid off after a serious break- 
down near Aden. The Serapis and Euphrates will be with- 
drawn from service at the end of the present season. The 
Malabar will last longer. With regard to substitutes, com- 
munications were passing between the India-office and the 
Admiralty, and a departmental report was under the considera- 
tion of the Government of India. 








INSTITUTE OF MARINE ENGINEERS. 


REVERSING SCREW PROPELLERS. 


A MEETING of the Institute of Marine Engineers was held 
recently, at the Institute premises, 58, mford - road, 
Stratford, when a paper by Mr. Robert M‘Glasson was read on 
** Screw-pro} llers, Reversing Screw Propellers, and Non-reversible 
Engines.” Mr. F. W. Shorey presided. In the absence of the 
eles the paper was read by Mr, James Adamson, the honorary 
secretary. 

Mr. M‘Glasson, in the course of bis paper, said, we might as 
well search for a fixed spanner to suit all sized nuts, or a sail area 
that will suit all winds, as for a fixed propeller which will suit all 
conditions, I respectfully submit that the screws are of necessity 
continually operating under altered conditions of running, and 
that the developed propulsive area, and the power to suit it, must 
be capable of change to meet them before we can expect to secure 
economical propulsion, or can consider that we have obtained a 
screw propeller with which a marine engineer can be satisfied. We 
cannot without risk reverse the motion of the revolving masses 
constituting engines and propellers and shafts very quickly in a 
really quick-speed engine of any size. So he suggested that we let 
it run always at practically the same rate in one direction, from 
which, he argued, there would be not only = mechanically, but 
commercially also. Increased revolutions also comprehend reduc- 
tion in weight and _— occupied, reduction in the weight of over- 
hanging screws and fittings, and in the number and width of 
blades, and will permit a greater head of water under which 
the screws may operate. These suggestions have begun to 
be to some extent adopted in the more modern types, but 
much more can be safely done in this direction by the adop- 
tion of the reversing —- and non-reversing engines, 
By these means he could also alter speed, stop, and reverse, the 
engines continuing to turn in but one direction with only the neces- 
sary expenditure of power at whatever angle the blades may be 
placed. In short, he could hereby vary the developed propulsive 





area from the maximum to zi/ in either direction, thus insuring 
the utmost economy. The best modern practice has already corro- 
borated the necessity of doing what is suggested ; ‘‘ trial and error” 
and ‘cutting and changing” of screws in ‘‘ crack” boats still 
on, and provision is made in all the best new vessels of most nations 
for altering the pitch in dock. Why not provide for doing this in 
the water, to meet every condition, and with the engines running, 
so that the best pitch can be ascertained at speed, and the developed 
propulsive altered area to suit the then conditions of the ship and 
surroundings while running? With regard to the engines, to be 
able to discard a large quantity of gear and run always in one direc- 
tion, offers very material advantages, ical] ting the 
working, the wear and tear, and it also permits of simplifi- 
cation in the arrangement of various parts. Nothing is im- 
ported equal to what is discarded from the engine, for the 
gear uired for the reversing propeller is only active when 
the pitch of the blades is being changed or reversed, not 
constantly—whether wanted or not—as the links, with their 
many vibrating points, are now. The change of direction of move- 
ment of the ship will be effected more rapidly and more directly : 
and as the direction of rotation of nothing—not even that of the 
screw itself—is changed, the alteration is made smoothly and with- 
out extra stress on either engine or propeller. The pressure is 
always in one direction on the guides, and the brasses will greatly 
benefit, and ‘‘ knocking” be prevented. In all the larger engines, 
the whole of the links, the levers, and reversing-gear way-shafts, 
several excentrics and rods, and much other gear would be dis- 
pensed with, and many complications become unnecessary, and the 
merely manual labour be thereby much lightened. During the act 
of changing the Leper or angle of the blades from full pitch in 
one direction to full pitch in the other, the torsion strain upon the 
shaft cannot be increased, the speed of the rotation may remain 
unaltered, and inertia—either of motion or of rest—does not come 
into play, and cannot affect the magnitude of the stress upon the 
moving parts. The complete reversal can—without risk of strain 
of any parts—be made in considerably less time than with reversible 
engines and fixed propellers, and no change in the direction of 
rotation of any parts is required. The reversal or manipulation of 
the blades may be effected from the bridge or any other part of the 
vessel as well as from the engine-room, on emergency or when desired, 
just as easily as the helm is now operated therefrom. The time 
occupied and risk in transmission of orders would be saved in the 
event of imminence of collision, fogs, &c. All sudden stopping and 
starting is detrimental to the y and boilers, and is avoided. 
Long experience has proved that the modification of the pitch of a 
screw may be made to effect considerable improvement in the 
speed of a ship or in the power taken to propel it at a given _ 
It is also known that when a ship is lightly loaded, economic advan- 
tages attend the power of changing the pitch of the screw as com- 
ared with that which is used, and it is best when the ship is’ fully 
loaded. For manceuvring purposes, entering and leaving port, 
navigating crowded rivers or estuaries, &c., this system will relieve 
the engine-room staff of a lot of orders closely following each other, 
often of vexatious contrariety, and always involving a lot of harmful 
reversal of stress—sometimes amounting to strains—of engines, 
shafts, propellers, and boilers. In all cases the power is regulated to 
suit the developed propulsivearea—in thecase of steam by throttling 
all intermediate passages if necessary, or by varying the expansion— 
even while the blades are being turned for reversal, and this facility 
of feathering the screw blades and reducing the power employed 
while ‘‘ hovering ” will be of very great advantage to warships, and 
on occasion, temporarily reduce the horse-power employed from 
thousands to hundreds. This power regulation is automatically 
effected while the blades are being turned, and is capable of further 
manual or motor adjustment when desired. The system will be 
productive of economy, but it will not relieve the engineer uf any 
responsibility, though it will of much onerous manual labour. 
e discussion was opened by the chairman, continued at con- 
siderable length, and adjourned until the 1§th ult., when it was 
concluded. 














AMERICAN ENGINEERING NEWS. 
(From our own Correspondent.) 

Bloct: system for single track railways.—A block signal system for 
single track railways, known as the Mozier system, is now in 
operation on several hundred miles of line, and has proved 
thoroughly economical and efficient, while being preferable to the 
train staff or tablet system in that it does not require trains to 
slow down for delivering and taking the staff. This latter is very 
important, as on one of the lines operated express trains pass the 
signal towers at about sixty miles an hour, and to have to slow 
down such trains at every five or six miles would be a most serious 
interruption to traffic. e signal is a semaphore blade, standi: 
normally at danger, and baving three positions, viz., inclin 
downward 60 deg.=track clear, go ahead; horizontal = track 
blocked, stop; inclined upward 60 deg. = train on block, proceed 
with caution. The absolute block is observed with all passenger 
trains, but permissive blocking is allowed for freight trains. The 
operation is controlled by the train despatcher at the main station, 
who directs the operators in the signal towers, which signal to 
display for an approaching train, and the operator must acknow- 
ledge the receipt of the order. The levers of the signal, however, 
are so interlocked with the telegraph apparatus that the operator 
cannot acknowledge the order or send a message unless the signal 
is at the danger position. One of its specially important features 
is its simplicity and low cost, enabling it to be ate’ on roads 
where the traffic demands some such system, but to which the 
cost of the ordinary systems would be absolutely prohibitory. 

Caisson foundations for buildings.—The new office building of 
the Manhattan Life Insurance Company, in New York, will have a 
height of 348ft. above the street, and will occupy a lot 67ft. long 
and 123ft. wide. Like most of the buildings of this type, it is an 
iron structure, with a masonry face wall, which really carries no 
weight. The site is surrounded by buildings, and in order to avoid 
settlement and possible disturbance of their foundations by an 
excavation, it was decided to sink the new foundations by means 
of pneumatic caissons. These were of different sizes, according te 
the location of the column foundations, &c., and there were fifteen 
in all, some circular and others rectangular, all built up of 4in. 
steel plates well stiffened and braced. e@ material was mostly 
fine sand and mud, which was forced out by the air pressure as the 
men excavated it within the caissons, the caissons sinking by the 
weight of masonry built upon them as they went down. They 
were all sunk to bed rock and then filled with concrete. 

Railway operation.—The following figures are taken from the 
report of the Maine Central Railroad for 1893 :— 








Passenger engine mileage .. .. .. 1,787,625 
Passenger switching engine mileage. . 138,53: 
Freight engine mileage .. .. .. .. «. «+ e+ 1,541,714 
Freight switching engine mileage .. .. .. .. 980,756 
Working engine mileage .. .. .. .. .« 247,207 
UU cc ce cc | 0s ‘oe cc ce 4,645,841 
Cost per mile run of oil, waste and tallow .. 0°39 cents 
— per —_ run “ fuel ee ae ots 9°15 cents 
per mile run of wages of enginemen an 4 
Oe ar o S-s8conts 
Cost per mile run of wages of wipers .. - 0°76 cents 
Cost per mile1un of repairs.. .. .. . 2°90 cents 
Cost per mile run of repairs.. 0-05 cents 
UENO an vs cu, ac ce 46.06 18°58 cents 
Miles run perton of coal .. .. .. 39 50 miles 
Miles run per pint of lubricating oil.. 17°81 miles 


Miles run per pound of waste .. 
Electric power.—In a recent letter I described the experiments 
with electric traction on the Erie Canal, and now a company has 
been organised to introduce electric traction on the Chesapeake 
and Ohio Canal. A dredger in the harbour at Olympia, on the 
Pacific coast, has been operated by electricity Pe of steam. 
The generating plant is driven by water power, and the current is 
carried by a — —— wire which is wound on a drum on the 
dredger to allow for the movements of the vessel, 
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THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 

HorgFuL spring prospects were talked of on ‘Change to-day— 

Thursday—in Birmingham, and yesterday in Wolverhampton. It 

is felt that the new year has better soon, aes store for the engi- 

neering, iron, and steel trades, then has n the case with 1893, 

although the engineering trades have not suffered y any means 

during that period as severely as have the iron steel trades 
proper. The quarterly —- take place next week—the 10th 
and 11th in Wolverhampton and Birmingham respectively—and it 
is hoped they will yield a iderable t of business. Mean- 
while prices continue firm both in crude and manufactured 
branches at the rates last quoted, and with the present sustained 
rates for fuel, vendors are not likely to be at i to give 
way. Itis satisfactory that recent mails from Australia and the 

a are more hopeful. 

e Brockmoor Iron and Steel Works, Brierley Hill, are being 
restarted by Mr. John Glaze, for the manufacture of best steel and 
iron sheets. The position of manager and salesman will be filled by 
Mr. W. A. Farmer, who has been connected for nearly twenty 
years past with the Swindon Works, near Dudley, of Messrs. E. P. 
and W. Baldwin. 

The work in connection with Sir Alfred Hickman’s new colliery 
sinkings at Ansley, near Nuneaton, has been completed, and the 
conclusion of the work at the Tunnel colliery was signalised on 
Saturday by a dinner at Chase End, when Sir Alfred referred with 
satisfaction to the entire absence of accidents whilst the work was 
being carried out. 

Fellows, Morton, and Clayton, the well-known carriers of this 
district, have dispatched a fleet of canal boats to the Ship Canal 
for the purpose of receiving cargo from the first vessels arriving 
and unloading in the Manchester docks, for conveyance to this 
district. 

The cycle engineering trade in the ogg | and Birmingham 
centre appears to be in a transition state. To the 20 per cent. 
dividends of three or four years back has succeeded a condition of 
affairs in which about 74 per cent. is the average of the best com- 
panies, whilst many have paid none at all. Whether a process of 
natural selection and of the survival of the fittest is going forward 
or not I will not assert, but certain it is that —s competition 
and rapid changes of fashion in the cycling world is leading to the 
squeezing out of many of the smaller concerns which three years ago 
were plentiful as blackberries. The favour accorded to the pneu- 
matic tire has proved a difficult matter for some cycle makers, for 
they found themselves in 1892 with immense stocks of parts suit- 
able only for cushion tires, and then there came an almost general 
demand for pneumatics. Those houses who during the past year 
have opened branches in the States find that competition across 
the water is every bit as keen as here. Cycles, however, the public 
will have, and with practical management, and great care in not 
on ae J overstocked with old-patterned parts, the cycle engi- 
neering business should still prove a source of reasonable profit in 
1894. One thing is certain, and that is that those cycle makers 
stand the best chance who take care to equip themselves with the 
most modern machinery. 

It has just been officially notified that the rates and c con- 
firmed by orders obtained under the Acts governing the Warwick 
and Birmingham, Grand Junction, and Lesioant Liverpool Canals, 
which it was originally intended to put into force on the 1st of 
ae 1894, will not come into operation until the first day 
o! b 














NOTES FROM LANCASHIRE. 
(From our own Correspondent.) 


Manchester.—During the past week business has been onl 
wermegs 4 settling down again after the holidays, works and col- 
leries not getting into full operation again until Wednesday or 
Thursday, so that there is nothing much to indicate how trade is 
really opening with the New Year. To a large extent, as I pre- 
viously pointed out, the tone is hopeful. As to the future, in a 
vague sort of way anticipations prevail that there is to be an im- 
provement in trade, but no really detinite grounds can be assigned 
for expecting increased activity in any particular direction. Of 
course, the opening of the Ship Canal is to have an important 
effect upon the industrial and commercial position of the district ; 
but so far as I can gather, the outlook for the immediate future is 
altogether surrounded with so much uncertainty that it would in 
any case be wise not to be at all too sanguine. 

The Manchester Iron Exchange on Tuesday was fairly well 
attended, but not much inquiry stirring, business having scarcely 
got into its ordinary course after the holidays. If anything, the 
tone was scarcely as strong as it has been, although no actually 
quotable change could be noted in prices. In pig iron the demand 
is extremely small, and Lancashire makers still quote 45s. for forge 
to 45s. 6d. for foundry, less 2}, delivered Manchester district. 
Makers have still practically no forge whatever to offer in this 
market, and qaotations are confined to foundry qualities, but are a 
trifle easier as com with the recent full rates which have 
recently been ruling, Lincolnshire foundry scarcely averaging more 
than 43s. to 43s. 6d., with Derbyshire quoted at about 50s. to 5ls. 
net cash, delivered Manchester. Outside brands offering here are 
also, if anything, a shade easier, good foundry Middlesbrough not 
averaging more than 44s. 4d. to 44s. 6d. net cash, delivered Man- 
chester, whilst in Scotch iron Eglinton could scarcely be quoted 
at more than 47s. to 47s, 3d. net prompt cash, delivered at the 
Lancashire ports. 

Manufactured iron makers are still well supplied with orders for 
the present, and for anything like immediate delivery equal to 
Manchester are firm in holding to £5 15s. for Lancashire, and 
£5 17s. 6d. for Staffordshire bars, but forward contracts could 
without difficulty be placed at about £5 12s. 6d. for Lancashire 
bars ; sheets remain as last quoted, Lancashire averaging £7 5s. to 
£7 7s. 6d., and Staffordshire £7 7s. 6d. to £7 10s.; hoops are 
without improvement, random lengths being quoted at £5 17s. 6d., 
2 —— eut lengths up to £6 2s. 6d. per ton, delivered in this 

istric 

In the steel trade business all through continues extremely 
quiet, with rather a want of firmness in prices, good foundry 
hematites not fetching more than 53s. 6d., less 24, whilst for steel 
boiler-plates £6 10s. remains nominally the figure for delivery to 
consumers in this district. 

The condition of the engineering industries remains much as 
last reported, and with the resumption of work after the holidays, 
there is no great weight of new wr tha coming forward. It is 
still exceptional when establishments are able to keep going more 
than from hand to mouth, and in many cases they are very short 
of orders, 

The one event in this district during the past week has, of 
course, been the business opening of the Manchester Ship Canal, 
and although the ceremonial opening is deferred until a later 
period, when the season of the year will be more favourable for 
imposing outdoor functions, it is very doubtful whether ter or 
more enthusiastic crowds will ever be drawn together than those 
which lined the docks and quays at Manchester and Salford, and 
the banks of the canal, right on to Latchford, where Mr. Platt’s 
yacht, the Norseman, with the Ship Canal Directors on board, 
and the Manchester Corporation steamer, the Snowdrop, started 
at the head of a long procession of craft composed of pleasure 
steamers and laden steamships, on their way to Manchester. 
Some disappointment was felt that the Sophie Wilhelmina, a 
Norwegian ship laden with timber, which had been pur- 
chased by Messrs. Southern and Wheeldon of Manches- 
ter, and which had been lying in the canal for a month 
on what would seem to be an understanding that she should 


— 


take precedence in the procession of ships at the opening, was 
unable to take any part whatever in the pooneetings. Repeated 
references for the last week or so had been made in the local press, 
with regard to the Sophie Wilhelmina being the first laden shi 

to enter the Manchester Docks, special significance being attach 

to the fact that as she drew 21ft., she would thus demonstrate the 
capabilities of the canal. I understand, however, that at one 
point on the canal, where there is a junction with the old river, 
considerable difficulty has been experienced in removing an 
exceptionally hard rock bottom, and although every effort has 
been made to secure along the entire length of the canal a full 
depth of 26ft. for the opening, I have been informed that 
at this point the engineers found themselves unable to get 
sufficient depth in time to allow a vessel drawing 2Ift. 
to pass through, whilst at Barton also a good deal 
of work has been pushed forward, night and day, right 
up to the eve of opening. The result was that, although the 
Sophia Wilhelmina had been brought beyond the locks at Latch- 
ford, she had to remain at her moorings ; and it was a very keen 
disappointment to the numerous party, who had been invited by 
Messrs. Southern and Wheeldon to enjoy the honour of proceedin; 

in the first laden ship that would enter the Manchester and Salfo: 





—E 
requirements both in London and the provinces, simultaneous] 
with an exceptionally depressed foreign market. Very little mark 
as yet has come in for the new year. 

n cutlery the United States business remains almost at a stand, 
owing to the uncertainty in regard to the tariff. The total trade 
done with that once great market for the year ending 30th 
September last was ee’ £540,000, which was £31,000 less than 
for the previous year. For the twelve months the falling-off in 
cutlery was £7000, and in steel £16,000. Since then business has 
still further fallen away. In October and November the shrinkage 
was — to 50 per cent. in both cutlery and steel. During 
December the attenuation has been more acute, the decline being 
equal to nearly 80 per cent. Merchants will not buy at present, 
lest they find themselves cumbered with stocks on which heavy 
duties have been paid, when, under the new fiscal arrangements, 
they can enjoy the advantage of substantial reductions, 

veral coalowners issued circulars on New Year's day intimating 
reductions in prices. One large Sheffield a, which does an 
important local business as well as in the Midlands generally, 
dropped its Silkstone branch coal from 22s. to 20s. per ton at the 
depot ; other descriptions were put down 2s, 6d. per ton. Messrs, 
Newton, Chamb and Company, Thorncliffe Collieries, have 








Docks. Offers were made to lighten the vessel oy 1 gZ, so 
that she should draw only such depth as would enable her to pro- 
ceed up the canal. This proposition, however, the canal officials 
declined to entertain ; but a tender was placed at the disposal of 
the party, and in this way they were enabled to proceed with the 
other craft that formed the opening procession. It was late in the 
evening before all the various steamers and vessels had got into 
Manchester, and although none of them drew more than about 
16ft., the docks and quays, as evening drew on, presented a very 
animated appearance, the unloading of several of the ships being 
immediately commenced. Since Monday there have been numerous 
other arrivals, and the bustle and activity already prevailing at the 
docks amply demonstrate the fact that Manchester is now one of 
the important sea ports of the kingdom, 

In connection with the Ship Canal opening I may tion that 
the Pearson and Knowles Coal and Iron Company, Warrington, 
have forwarded me iculars of a considerable weight of work 
which they have carried out for this —— undertaking since 
the first sod was cut six years ago. ey made and fixed the 
iron required in the bridge over the Runcorn and Latchford 
Canal at Latchford; the bridge carrying the London and North- 
Western Railway over Bradshaw-lane, Latchford; the bridge 
carrying the Altrincham-road over the London and North-Western 
Railway at Thelwell ; a three-span bri over the Cheshire lines 
at Glazebrook; a bridge over the Bridgwater Canal at Old 
Trafford; a bridge over the Cheshire lines railway at the same 
nd ; a trellis foot-bridge over the Cheshire lines at Flixton ; the 





ridges for the approach roads to the Partington coal basin, eight | coast. 


in all; the whole of the foot-bridges for the estuary locks and 
entrance gates, as well as all the iron and steel fittings for the lock 
gates at Eastham, Latchford, Irlam, Barton, and Manchester. In 
addition to the work above mentioned, the company has also 
repaired the steam navvies, and made gearing for them, whilst a 
coal tip constructed at Easthain, a bridge made over Randle’s 
Sluice, and the cast iron lining of the subway under the bed of the 
Ship Canal at Barton, have just been finished. They have also 
completed a large quantity of other work, including the manufac- 
ture of two ten-ton locomotive steam cranes, and several hundred 
sets of points and crossings, the total weight of the iron used being 
considerably over 5000 tons. 

Business in the coal trade has been only quiet during the past 
week, with prices if anything rather easier, although, except for 
engine classes of fuel, there been no quotable giving way upon 
late rates. Best qualities of round coal for house-fire —— 
still average 14s. 6d. to 15s., second qualities about 13s., and 
common house-fire coals about 12s. per ton, at the pit mouth, and 
the advent of severe weather will no doubt tend to keep prices for 
these descriptions of fuel firm at current rates, e lower 
qualities of round coal for steam and forge purposes are 
in fair demand, but it is exceptional where more than 
about 10s. to 10s. 6d. per ton is being got at the pit mouth. 
Engine classes of fuel are rather easier, and, although the leading 


Manchester firms have made no change in their quoted rates, at a | rails, 


ting of L hire coalowners held last week at Wigan it was 
decided that the prices previously agreed to should be reduced 6d. 
perton. At wie mouth burgy now averages 8s. to 8s, 6d.; best 
slack, 6s. to 6s. 6d.; and common, 5s, to 5s. 6d. per ton, 

The demand for shipment continues to be active, and with short 
supplies at the ports. Lancashire steam coal is readily fetching 
about 12s. to 12s. 6d. per ton, delivered at the Garston Docks or 
the High Level, Liverpool. 

Barrow.—Although generally the hematite pig iron trade is 
quiet, there is an undoubted improvement in prospect, and it is 
certain that within a few weeks there will be a change in the 
market which will necessitate fuller production, and at the same 
time give a steadier feeling all ronnd. Only thirty-three furnaces 
are in blast, and yet stocks in makers’ hands are eaer than they 
have been since 1 They now represent 115,677 tons, compared 
with 45,847 tons at the corresponding period of last year. Warrant 
stocks now stand at 96,406 tons, compared with 42,853 tons at 
the corresponding time of last year. Prices are steady, at 463. 6d. 
down to 46s. for Mixed Bessemer Nos. net f.o.b., while warrant 
iron is quoted at 45s. 6d. sellers, and 45s. 44d. buyers, net cash. 

Iron ore is in quiet demand, and it is evident that the market 
will remain flat until there is an increased consumption on the part 
of local smelters. Prices remain steady at 9s. per ton net at 
mines for ordinary sorts, and at 11s. 6d. per ton for best sorts. 

The steel trade has evinced no new life, and the various depart- 
ments are not over well supplied with orders. The Bessemer rail 
department is to be restarted on Monday, — with the plate 
mills, and it is thought probable that the work of the new year in 
both these branches will be a vast improvement on the experience 
of 1893. Heavy rails are still quoted at £3 15s. per ton. ere is 
not much business duing in blooms, billets, tin-plate bars, hoops, 
or wire rods, and prospects in these departments are not rosy. 

Shipbuilders have now secured orders which will provide work 
fora considerable time to come, The Naval Construction and 
Armaments Company have been entrusted by the Admiralty with 
the order to build TMS. Powerful, a first-class cruiser of con- 
siderable dimensions, which has already been described in THE 
ENGINEER. The Barrow Company has now in hard for the 
Admiralty, in addition to the building of the Powerful, the con- 
struction of three ere boat destroyers of the Havoc class, and 
the engines, boilers, &c., of H.M.S. Majestic, which is being put 
down at Pembroke. The Barrow Company has also in hand 
seven other large steamers for various trading companies, and 
several important repair orders. It is evident that the shipbuilding 
trade of Barrow during the year will be very brisk. 

The shipping trade is quiet. The exports of pig iron and steel 
from West Coast ports during the past year have amounted to 
727,706 tons, compared with 722,368 tons in the previous year. 











THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 

Work has now been generally resumed, both in the light and 
heavy trades. There is not much on the order books in any of the 
establishments, except several engaged in —— which could 
not be transferred during the coal war. ese firms have been 
making overtime to work off the accumulated arrears. In the 
es and cutlery establishments, the books were fairly cleared 

ore the Christmas holidays began. The principals of a very 
— and old-established house, in the silver and electro-plating 
industries, told me that for the first time in their experience they 
had actually worked off—on the 23rd of Decem 


ber—every order on 
their books, “the 





This is accounted for by the lightness of the season’s 





reduced their prices 2s, 6d. per ton all round. Best Mortomley is 

now 19s. per ton; Mortomley Brights, 15s. 6d.; Mortomley nuts, 

17s, 6d.; seconds, 14s,; thin seam, 17s. 6d.; Brazils, 16s.; Tan- 

kersley house, 14s. 6d.; Parkgate softs, 12s. 6d.; gas coke, 15s.— 

all per 20 cwt. at Park station depit. These prices, although half- 

es lower than in December, are half-a-crown higher than in 
une, 

A ly-attended meeting of South Yorkshire colliery proprietors 
was held at Sheffield on Friday, to consider the supply of steam 
coal to the railway companies. This is a subject of immense import- 
ance, as the quantity of coal dealt with is so large that the 
— practically govern the whole trade done on contract. 

e exccessively low terms the railways obtained last year were 
largely the cause of the sixteen weeks’ coal stoppage. Coalowners 
having failed to obtain relief from the wages, are compelled to seek 
it elsewhere. I mentioned recently that it has been decided to 
tender for the railway supplies on the basis of an advance of 1s, 6d. 
per ton on the figures of last June. The railway companies are 
endeavouring to get easier terms, but the coalowners declare that 
this"advance to them is an absolute necessity, and they have 
decided to adhere to it. Unlike the gas companies, who are able 
to recoup themselves in part by raising the price of gas, the railway 
companies will have to work on with this added cost of coal to 

jicap them during the half-year, 

Sheffield manufacturers are anticipating considerable advantages 
from the opening of the Manchester Ship Canal. The difficulty 
under which our leading firms labour is their distance from the 
The necessity of getting over this drawback led to the 
Sheffield Canal scheme, which is again coming before a Parlia- 
mentary Committee this session. Meanwhile the ManchesterCanal 
ese Ay. Sheffield forty miles nearer the seaboard than 

fore. e table of rates for carriage from Sheffield to the Docks 
—which came into force on January 2nd, 1894—affords consider- 
able reductions in several important classes of imports and exports, 
Rates have been arranged which include the collection from and 
delivery to the Manchester Canal Docks by railway trucks, without 
additionalcharge. Pig iron—station to station—in four-ton loads and 
upwards, is to be c 6s. 2d. per ton. is sum is rather 
over the existing Manchester station rate ; but it includes the cost 
of cartage to the docks, the wagons being taken alongside 
the ships as in Liverpool, and this is held as more than 
making up for the difference. Railway springs will be conveyed 
at owners risk in four-ton loads for 10s.; bones for manufacture into 
knife, scales, and hafts, in four-ton loads for 11s. 11d.; grain and 
metal dross in four-ton loads for 8s. 8d. ClassCin the iron and steel 
list provides that two-ton loads be 8s. 8d.,and four-ton loads 7s. 10d. 
This list covers anchors, angle bars, or plates, anvil blocks and 
cups, anvils, hammers, and standards for steam hammers, railway 
axle-boxes in the rough, axle forgings and axles in the rough, axles 
and wheels, bolts and nuts, girders, bundles of bars, colliery tubbing, 
hammer heads, hoop iron, hoop steel, ingot moulds, armour-plates, 
boiler plates, railway fish-plates, buffers, carriage and wagon works, 

ils, springs, tires, steel and iron wire, and, indeed, nearly every 
article in the general steel and iron manufactures carried on in 
the Sheffield district. The rates to be charged on the canal for 
Sheffield goods are not yet known, but if they are at all what they 
are expected to be, the advan to local trades will be sub- 
stantial. The Manchester, Sheffield, and Lincolnshire Saneeny 
has _—— excellent facilities for access to and departure from 
the Manchester Docks. The Midland Company, by its new Dore 
and Chinley line, which is now open for traffic, is also laying 
itself out for the business ex to follow the completion 
of the canal, 

The weather has set in winterly, and skates are being displayed 
in the shop windows. Our skatemakers, however, tell me that 
the trade is not likely to be of much consequence this season. 
Unless the frost and snow come before Christmas, he says, the 
skate trade is practically gone. Immense stocks are in readiness, 
the manufactnre having received a great stimulus through the 
keen winter of 1892-3, when the makers’ and merchants’ shelves 
were alike cleared. 





THE NORTH OF ENGLAND. 
(From our own Correspondent.) 

GENERALLY at the beginning of the year a rather optimistic tone 
is noticeable, and this year it is more’ pronounced than usual, and 
there appears to be better reasons for its existence. The opinion 
is gaining ground that 1894 will be marked by brisker trade and 
higher prices than have prevailed during the past year, but there 
may well be these and still the trade be very far from good. Con- 
sumers are backing up their opinions by endeavouring to buy iron 
for delivery over several months, and ple who have long been 
buying from hand to mouth, and have let their’ stocks run 
down to vanishing point, are now anxious to replenish their 
stocks, as the tendency of prices is upwards, and there 
appears little or no p of their seeing the values of 
iron lower than at present, ough the holidays have been pro- 
longed into this week, and few consumers re-opened their esta- 
blishments till Wednesday, a fair amount of business has been 
done at better prices than ruled last week, and the inquiry may 
now be characterised as good, not only for pig iron, but also 
for finished iron and steel, which is all the more satisfactory 
when it is taken into account that this is usually a dull time, 
the shipping season being almost at its worst. The better 
feeling is indicated by the fact that the holders of warrants 
are less ready to part with them, as they believe that when 
bought at or below present oper they can hardly fail to bea 
profitable investment, especially when the spring shipping season 
arrives. Thus the desire is rather to buy than to sell warrapts. 
It can hardly be ex that pig iron prices can be as low as they 
were last year, as the cost of production must be higher in 1894 
than it was then, materials being dearer. Coke is at least 1s. 6d. 
per ton dearer, 13s. 6d. per ton delivered equal to Middlesbrough, 
or 16s, f.0.b., being as little as will be taken. Generally coal con- 
tracts for execution over the current quarter, and even half year, 
are ls. per ton dearer than those that have just expired. Owing 
to the continued better prices obtainable fur coal, the Durham 
Coalowners’ Association have arranged with the representatives of 
the men’s union that the 5 per cent. which was given in October as 
a temporary advance, viz., for six pays, i.e., three months, shall 
continue to be paid, and that being so, cheaper fuel is out of the 
question in this district. 

The activity in the local coal trade which it was expected would 
peg when the Midland strike ended, has by no means done so 
yet, for in Durham the termination of the Midland strike landed 
the coalowners here in a good time when the consumption of gas 
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and house coal was very heavy. The Durham coalowners are now 
making contracts for deliveries of gas coals over the current half- 
year at 83, to 8s, 6d. per ton f.o.b., which is 2s. above what was 
quoted at one time during the autumn, but is 1s. over last half 
year’s contract prices, At the same time the Northumberland 
coalmasters, who want 13s. per ton f.o.b. for this month’s deliveries 
of best steam coal, will sell for delivery over the whole of the half- 
year at lls, per ton, They are not at present doing so well as the 
Durham masters, this being the dullest period of the year for 
store coals, the shipments being so small, but it is the briskest 
season for Durham, where house and gas coals are so ly raised. 

Though, practically, business was not resumed this week till 
Wednesday, a fair business has been done, and buyers have paid 
more than they were prepared to give last week. Makers have 


been quotii 9d. per ton for prompt f.o.b. deliveries of No, 3 
Cleveland G.M.B, pig iron, and scarcely any one could be found 
who was ready to take 353, 6d. Seve 


firms have put up their 
quotation to 36s, Cleveland warrants were at 35s. Va. cash on 
Wednesday. Connal’s stock of Cleveland pig iron on Wednesda 

evening was 101,757 tons. The increase for December was 8914, 
At the close of last month they held 34,728 tons of Middlesbrough 
hematite pig iron, this showing an increase of 6310 tons for 
the month, which may be accounted for by the holiday stoppages 
at the local steel works, the irregularity in operations at the 
Sheffield establishments, and the fact that the shipping demand is 
very small, and is likely to be for the next two months, Still the 

rice of hematite is very well maintained, not less than 43s. 6d. 
being taken for mixed numbers, and 43s, 9d. to 41s. is asked for 
delivery next month. No, 4 hematite pig has been sold at 43s., 
though it is usually 1s. 6d. cheaper than mixed numbers. Cleve- 
land forge pigs are very stiff, notwithstanding that the holidays 
have considerably lessened the consumption. But the stock is still 
very small. Grey forge realises 34s. 3d. per ton. No, 4 foundry 
has been advanced again to 34s. 9d. and even 35s, 

Finished iron and steel manufacturers have more orders on their 
books now than they have had at the same time for several 
months past, and they report a distinct improvement in trade. 
Prices are stiffer. Steel ship-plates are £5 2s. 6d.; iron ship-plates, 
£4 15s.; steel angles, £4 15s. ; iron angles, £4 12s, 6d.; and common 
bares, £4 17s, 6d, ton, all less 24 per cent. and f.o.t. Heavy 
steel rails are £3 12s, 6d. netat works. Palmer's Shipbuilding and 
Iron Company, Jarrow-on-Tyne, has secured an order for an 
8000-ton cargo steamer for a Liverpool firm. It has just com- 
pleted a similar steamer in seven and a-half months, and has 
completed the plating of a 7000-ton vessel in sacete-cane days. 
New works are to be started at Pallion, near Sunderland, for the 
manufacture of boiler tubes and gas pe Wages of the Consett 
steel workers, which are regulated by sliding scale, will be the 
same for the current quarter as they were in the last quarter of 
1893, the official accountants having found very little alteration in 
the realised price of steel plates. 

A baronetcy has been conferred on Mr. Theodore Fry, M.P. for 
Darlington, and chief partner in Fry, Ianson, and Co., iron and 
steel manufacturers, Rise Carr i Darlington, of which 


firm he was one of the promoters in He is also a director of 
the Bearpark Coal and Coke Company, Durham. Sir Theodore 
Fry was born in Bristol in 1836, and is the second son of Mr. 


Francis Fry. 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 

Tx£ Glasgow pig iron market was closed from Friday to Wednes- 
day for the new year holida Towards the end of last week 
warrants improved a little after being lower. At Wednesday's 
market business was done in Scotch warrants at 43s. 6d. to 43s. 44d. 


great heaps. cam attended the business, and much incon- 
venience and loss to consumers of coal. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 
HOLIDAY-MAKING came virtually to an end on Monday evening, 
with all save a certain proportion of colliers. On Tuesday there 
was a fair resumption of work at collieries, and a better attendance 
on 'Change at Cardiff than one had seen since Christmastime was 
ushered in, Everyone now, from the colliery staff to the ‘‘ people 
at the docks,” as the shipping agents and clerks are called, appear 
bent on business, and there was some little surprise ex: that 
‘* prompt shipment” bookings were not more plentiful. This will 
doubtless soon be achieved. It will take, as was suggested last 
week, a little more time for the huge wheels to revolve at the old 
pace—perhaps a week or two, As regards _——— they are good, 
though there is some little difference of opinion as to prices. 
Thus, this week, in the steam coal district, I was assured on good 
authority that a general advance had been decided upon, and the 
same day, from the house coal district, an offer was received by a 
large buyer of coal at 1s. per ton less than last quotations. 
Fagg prices are as follows :—Best steam coal, Cardiff, 
lbs. 6d. to 16s.; seconds, 14s. to 14s. 6d.; Monmouthshire coals, 
best, 15s, to 15s, 3d.; seconds, 14s,; small a little easier, 7s. 3d. to 
7s. 6d. per ton. House eoal maintains the position it has held so 
long, and quotations promise fair, certainly in best coals, to 
remain. Latest in Cardiff were:—Best, 16s. ba. seconds, 14s, 6d. 
to 15s. 8d.; No. 3 Rhondda, large, 14s. 6d.; brush, 11s. 3d.; small, 
8s. 6d.; No. 2 Rhondda, large, 13s, 6d. to 14s.; through, 10s. 3d. 
to 10s. 6d.; small, 6s. to 7s. 
Patent fuel and coke so far have shown ro tendency to ‘‘ droop.” 
Patent fuel this week was firm at 13s, 6d. to 14s.; coke, furnace, 
og 6d. to 18s. 6d.; foundry, 20s. to 21s.; special foundry, 22s, to 


For some little time consignments of pitwood have been coming 
in more freely, and in consequence there has been a perceptible 
fall in price. This week good wood could be bought at 16s. to 
to 16s. 3d., Cardiff. Swansea prices were a little better, 19s. to 
19s. 6d. into trucks thirty days’ credit. 

There is an impression that a movement for the better may take 
place soon in the iron and steel trades, and some warranty is 
given of this in the briskness which bas taken place in the — 
ore trade. Large consignments have come in this week for 
Cyfarthfa, Dowlais, and others, and the market price on Change 
at Cardiff bas improved from 3d. to 6d. The latest figures given 
are, best Rubio 11s, 6d., Tafna and Garucha 10s. 6d., Perman 
9s. 9d. to 10s, 

It should be stated that two opinions are current about the 
pon me in the price of foreign ore, and one is, scarcity of the 

cle, 

The dullest time of the year in the iron and steel trades is now, 
to all appearance, ‘‘on,” and statements have been made to me in 
private showing a condition of things, at one works in particular, 
which certainly could not continue long without leading to a crisis. 
Damping down of furnaces, or blowing out, must certainly take 

lace in one or two districts unless an improvement sets in. There 
is a marked paucity of rail orders in Wales, Last week, at Dowlais, 
some were turned out, but no tin bar of any consequence, The 
Cyfarthfa works continue to do a fair trade with the tin-plate 
works at, of course, low prices, competition being very keen. 
Cyfarthfa is now in a capital condition to meet the improved 
demand which is confidently expected from tin-plate works in the 
spring. From excellent sources I learn that this is not simply the 
—- of hope, but that there are really good grounds for the 
ief. 





at 35s. -, went back to 35s. 54d., and closed firmer at 35s. 7d. 
cash. me business took place in Cumberland hematite at 
45s. 54d. to 45s, 44d. three months, 

nominally 43s. 3d. cash. 

The prices of makers’ pig iron have been steady, and are as 
follow :—G.M.B., f.o.b. Glasgow, No. 1, 44s. 94; No. 3, 9d.; 
Monkland, No. 1, 45s.; No. 3, 44s.; Carnbroe, No. 1, 46s.; No. 3, 
45s.; Clyde, No. 1, 49s. 6d.; No. 3, 46s. 6d.; Gartsherrie, Sum- 
meriee, and Calder, Nos. 1, 52s. 6d.; No. 3, 47s. 6d.; Langloan, 
No. 1, 593. 6d.; No. 3, 48s. 64.; Coltness, No. 1, 56s. 6d.; No. 3, 
50s. 6d.; Lene we nen at Ardrossan, No. 1, 52s. 6d.; No. 3, 
47s, 6d.; Dalmellington, No. 1, 47s. 6d.; No, 3, 45s. 6d.; Eglinton, 
~ ms No. 3, 45s.; Shotts, at Leith, No. 1, 54s. 6d.; No. 3, 


cash, nd, we at the close to 43s. 5}d. Cleveland iron 


Middlesbrough hematite was 


The year has closed with a little more activity in the steel trade, 
caused, it is believed, not so much by any marked improvement in 
the demand, as by an accumulation of orders during a time when 
the works were partially stopped. The trade has indeed been in 
an a omar state during a large part of the year. Much 
interruption took place owing to disputes in the mining and ship- 
building industries. Prices were also so low that there was little or 
no inducement for makers to push forward work, At the same 
time, cost of production was relatively high, the price of coals 
having been maintained at a high level on account of the mining 
strikes in England and Scotland. No doubt a large amount of 
material was turned out for use in shipbuilding, and in connection 
with railway, bridge, and other contracts at home and abroad ; 
but the power of production is so great that at only one or two of 
the works was anything like a pressure of activity ever felt. The 
competition of North of England makers continues to be a serious 

1 t in tion with the Scotch trade. Shipbuilding steel 
made in England is constantly laid down in the Clyde shipyards, 
carriage paid, at cheaper rates than the material produced at the 
doors. Steel ship-plates, &c., are also brought from the Tees 
round the north coast of Scotland to Belfast, and delivered there 
on terms at which it is very difficult for the Scotch makers to 
compete. The exports of steel goods from Glasgow in 1893 are 
valued at £458,000, compared with £523,000 in the preceding year. 

The malleable iron trade has been fairly well employed during 
the past year. It bas had its difficulties to contend with in the 
shape of dear fuel, &c., but the makers are understood to have 
done very. much better than those engaged in the steel trade. 
Prices were steady during the greater part of the year, and latterly 
raised 5s. per ton owing to ye coals ; but it is believed to be 
doubtful whether full rates are now os always obtained. By far 
the most important part of the finished iron trade has been that 
for the supply of the home market. During the stoppage of work 
in the Midlands—caused by the colliers’ strike there—a consider- 
able amount of business was shifted to Scotland ; but the malleable 
ironmakers do not expect to retain much of it permanently. 

The coal trade in 1893 has had its satisfactory features, and the 
reverse. In spring prices had gone down to a minimum, and so 
also had quantities. At no previous time in the history of the 
trade, at least in modern times, had the finer qualities of coals 
been sold so cheaply. Large contracts, for example, for gas coals 
were entered into as low as 4s, per ton delivered at the works. 
About this time—the beginning o rts showed a 

decrease of upwards of 300,000 tons, com with those at 
the corresponding period in 189% The prolonged strike in 

England altered this state of things, so that the year has closed 
with an increase of about 130,000 tons, As is well known, prices 
went up to very high figures during the English strike, and an 
active business was done with Eogland, both by ships and rail. The 
Scotch trade with the Continent was at the same time much reduced, 
because prices were too high to do business there. The Svotch 
ironmasters extinguished the greater number of their blast furnaces, 
and threw their coals into the market to excellefit advantage; 
and those coalmasters who were not burdened with heavy contracts 
entered into early in the year must have done exceedingly well. 
Looking at the business as a whole, however, it may be doubted 
whether any general advantage resulted to the Scotch coal trade 
from the misfortune of that industry in the south, Certainly 





summer—the ex: 





As reg prices, it will be seen that they are as low as it is 
possible to ey them. Wages cannot well be lower than at 

resent, so that lower quotations cannot be expected. Midweek 
ist is as follows :—Steel rails, £3 15s. to £3 17s. 6d., heavy ; light, 
£4 7s. 6d. to £4 10s.; Wesh bars, £4 15s,; Bessemer steel bars for 
tin-plates, £4 2s, 6d. to £4 5s.; Siemens, £4 7s. 6d. to £4 10s., 
delivered in district, less 24; steel sheets, £7 to £8; iron, £6 lds, 
to £7. Tin-plates: Bessemer, 10s. 6d. to 10s. 9d.; Siemens, 
10s. 9d, to 11s.; ternes, 28 by 20, 20s. to 26s.; best charcoal, 12s, 
to 13s. Block tin drooped again this week. 

In the tin-plate trade additional mills have been put on the 
retirement list waiting fora change in the tide. Work has been 
resumed, I see, at the Villiers tin-plate works, Daglan Bay, and 
Briton Ferry steelworks, The Vernon tin-plate works, which have 
now been idle for the last four months, will start forthwith, I hear, 
but it is not expected that the Jersey works will until things 
improve, 

good movement has begun at the Albion new steelworks site. 

As was to be expected, the exports of tin-plate last week were 
small, under 30,000 boxes, while close upon 40,000 boxes were 
received from the works. Stocks in hand now total 262,134 boxes. 

There are large fixtures for loading next week, and perhaps at 
the close a better notion will be gleaned of probable business. 

It is reported tbat a fine vein of silver has been struck in the 
Van Mines, Llanidloes. Notes of better promise also reach me 
from the gold workings of Dolgelly, N.W. 

The new year generally brings forward fresh projects ; one which 
may be of benefit to Dowlais works is, I am told, the formation of 
the Leominster and Bromyard Railway. The Great Western Rail- 
way directorate are stated to have accepted a tender,for the forma- 
tion of this line, which will be at once begun. 

Rumours have been in circulation lately about the several projects 
in connection with Cardiff and district now before the public, and 
it is expected that a vigorous campaign will soon take place. 








NOTES FROM GERMANY. 
(From our own Correspondent.) 

Durinc the last week in the year there is never much business 
done in the iron and allied ‘culen, but this year production and 
sale are even smaller than usual, and the suspension of operations 
almost complete, 

In Silesia the quietness on the iron market has further increased. 
Prospects are not good either in pig iron or in the different sorts of 
manufactured iron. Makers have found it necessary to reduce the 
output of their works by blowing out some of their furnaces, the 
requirements of users of iron being very small indeed. With 

rd to prices, they never were in a more unsatisfactory state, 
leaving little or no profit. There is, naturally, a very despondent 
tone prevailing in most departments, both makers and consumers 
showing considerable anxiety with regard to the development of 
iron trade in the new year. 

From the Austro-Hungarian iron market an almost total absence 
of new work is reported, with prices omg tending downwards. 
Makers are, for the most part, rather reserved, and show but 
little inclination to accept the reduced quotations offered them. 
Buyers, on the other hand, are holding back with their orders as 
much as possible, because they expect that prices will further 
decrease. There is, consequently, but a very slow, unsatisfactory, 
hand-to-mouth sort of business doing in all branches of the iron 
trade. Most of the consumers are engaged in taking stock this 
week. The prices officially quoted are, for common forge pi 
47°50fl. to 48°50fl.; mixed, 49fl. to 51fl.; grey pig, 53fl. to 55fi.; 
Bessemer is offered at 53fl. to Sati. p.t.; ingots, 8Cfl to 90fl.; Styrian 
bars, 119f1. to 127f1.; heavy plates, 155f1, to 157fl.; heavy plates for 
boiler-making pu , 186fl ; tank do., 155fl.; galvanised sheets, 
235fl.; girders, 106fl. to 110A. p.t. 

The French iron trade is rather dull, partly on account of the 
holidays and partly because prices have been considerabl pressed 
down by competition, and makers, therefore, do not feel inclined 
to enter into negotiations when so little is to.be gained as at the 
present moment, For girders and also for bars the price of 150f, 





and 160f. respectively, is only nominal, concessions up to 5f. p.t. 
ing easily poems Ad for pe of some weight. oo c - 


whatever can be noticed on the Be iron market, the somewhat 
discouraging tone of former weeks having continued in all depart- 
ments of the trade. On the whole, offers are more frequent than 
inquiries. The condition of prices cannot be re to have 
changed since previous letters, the tend still being in 


a downward direction. Since last week the iron business in Rhein- 
land-Westphalia has been a trifle more animated, and the 
general tone is not so despondent asit used to be. For the present 
po im — bas been confined to the —— iron department 
only, but there is good reason soon ex an increasing 
demand for pig iron also, There has = rather more 
firmness noticeable in prices for raw as well as for finished iron, 
but attempts at higher quotations have not been successful. 
During the week now pe: there has been quite a satisfactory 
business done in bars, dealers having at last been compelled to 
leave their reserved position. The prices asked are very low and 
inviting—in fact a further going down is almost out of the question ; 
buyers may, therefore, think it wise to cover their demand before 
the long expected and ardently wished-for improvement in quota- 
tions sets in. Hoops are in decidedly better request of late, while 
girders remain as weak as ever, with no prospect of improvement 
for the immediate future. The ee and sheet trade does not 
show much change upon the week; if anything, there is a trifle 
more animation noticeable in the demand on home account, but 
the poor and unsatisfactory condition of prices has, on the whole, 
not improved, although rather more firmness is exhibited in soms 
quarters. The wire business is extremely quiet, and but little can 
be gained at the present quotations. A of inquiry and 
unremunerative prices continue to be the general complaint at 
the foundries and machine shops; the wagon factories are in no 
aed condition, being only partially employed on orders recently 


During the first three quarters of the past year French business 
in coal and coke was as under :— 








Import in coal. 
From 1893. 1892. 1891. 
tons. tons. tons. 

England - 2,790,510 .. .. 8,179,489 +» 8,103,101 

jum .. .. 2,805,580 .. .. 2,709,028 .. .. 2,928,581 

Germany .. .. 448,860 .. 432,311 « 483,106 

Other countries 1,088 2 cc 8,019 .. . 2,715 

Total .. 6,046,300 6,323,797 6,512,503 

From Import in coke. 

Belgium .. 876,390 .. .. 424,994 .. «. 527,247 

Germany .. 628,840 .. .. 569,340 .. .. 401,244 

Other countries SAP os ec 21,260 eo oo 10,188 

Total .. 1,081,250 1,015,584 938,629 

Export. 

Gelh se cs @ 608,953 . .. 592,288 .. 605,777 

Coke .. 87,665 .. 81,885 .. 36,682 
German i _ in coal shows an increase, being 16,569 t. higher 
than duri same period in 1892. German export in coke to 
France is 57,500 t. higher than in 1892, and 227,596 t. higher than 

in the year 1891. 


Belgian trade in coal and coke during first ten months of last 
year was as follows :— 








Coke. 
Import. Ex: 

1893. 1892. 1893, 1892. 

tons. tons. tons. tons. 
Germany 209,582 148,443 .. 120,270 .. 110,450 

England ° _ 101... aa) es _ 
France.. .. 4,355 2,222 .. 416,013 .. 473,244 
Luxemburg... _ _ - 185,310 .. 200,910 
Low Countries .. 1,086 1,548 . 21,254 .. 9,629 
Other countries... — _ 16,264 .. 13,981 
Total .. 215,023 152,314 759,111 $08,214 

Coal. 
Im Export. 

1893. 1892. 1893. 1892. 

tons. tons. tons. tons. 
Germany 485,941 .. 378,987 .. 183,206 .. 131,005 
England - 221,848 .. 362,447 93,515 .. 56,540 
France... .. .. 286,716 .. 265,867 3,172,036 .. 3,105,583 
Luxemburg aa _ “a _ -- 190,319 .. 151,448 
Low Countries .. 76,468 .. 210,516 .. 152,678 .. 136,811 
Other countries. . oe 119 .. 151,718 .. 107,179 
Total .. ..1,070,480 1,217,886 3,948,472 3,668,566 


German import of coke to Belgium shows an increase of 61,139 t.; 
import of coal, which had strongly decreased during previous 
ears, also shows some improvement. Export of Belgian coke to 
rmany has increased t., and Belgian export in coal to 
Germany shows an increase of no less than 52,200t. It is note- 
eee Belgian general export in coke shows a decrease of 
just 9820t., while export in coal has increased 259,906 t. 








AMERICAN NOTES. 
(From our own Correspondent.) 
New York, December 28th, 1893. 
Grey forge iron fell 50 cents last week west of the Alleghenies, 
Large offerings of iron from second-hand sources have been made 
in Eastern and Western markets. No large contracts are being 
laced for the winter. Southern forge is offered here at 11 dols. 
erchant iron mills are idle for this and next week. Many impor- 
tant engineering appliances are in abeyance, Railroad companies 
refuse to buy necessary requirements, and consumers of rolling- 
mill products are adhering to the policy of buying only for work in 
hand. Steel rail orders for two weeks foot up 58000 tons, besides 
a number of small orders. Big orders are counted on for January, 
Mill price 24dols. Steel billets, 16°50 dols. in Western Pennsylvania, 
The tariff question obstructs business, and the gS opposition 
of the past few days threatens to delay results. Railroad earnings 
are light. Idle money is expanding in volume. Failures are u 
to the average, and January settlements will ex the financia! 
weakness of hundreds of concerns. Supplies of all kinds are light, 
because of the prolonged restriction, but prices continue weak. 
The commercial situation is bad everywhere, and jobbers report a 
more backward demand than for twenty years. Bankers are 
reducing the interest rates, but trustworthy borrowers are few. 
Plans for 1894 are not discussed among engineers, railroad men, or 
promoters. Everything is unsettled, and enterprise is dead for 
the present. The coal trade is dull. Stocks are large. Naviga- 
tion on the lakes and canals has been closed for the winter. The 
people will await the action of Congress on the tariff reductions. 








Portrait oF LorD ArMsTRONG. — Mr. J. Watt, 42, Falcon- 
grove, Batte has recently published a very characteristic 
portrait of Lord strong. It has been etched by Mr. Geo 
Aikman, A.R.S.A., from a painting by Mr. G. E. Waller. e 
etching is 30in. by 22in. The original picture is at Cragside, and 
is considered by Lord Armstrong to be the best likeness of him 
ever painted. The etching is very satisfactory, and can scarcely 
fail to be popular with admirers of the veteran engineer. 

Society or ENGINEERS.—At the fortieth annual general meetin 
of the Society of Engineers, Mr. William Andrew MclIntos 
Valon, J.P., President, in the chair, the following gentlemen 
were duly elected by ballot, as the council and officers for 1894, 
viz.:—As President, Mr. George Abrabam Goodwin ; as Vice-presi- 
dents, Messrs. Henry Faija, William George Pierce, and Charles 
Claude Carpenter ; as other members of council, Messrs. William 
Worby Beaumont, Joseph Bernays, Samuel Herbert Cox, John 
Co! Fell, Charles Gandon, George Maxwell Lawford, Perry 
Fairfax Nursey, and Stephen Sellon; as hon. and 
treasurer, Mr. Alfred Williams ; as joint hon. auditors, Mr, Alfred 
Lass and Mr, Samuel Wood—Messrs, A, Lass, Wood and Co, 
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THE PATENT JOURNAL. 


Condensed from “ The Illustrated Oficial Journal of 
Patents,” 


Application for Letters Patent. 


*.* When mts have been “communicated” the 
name and address of the communicating party are 
printed in italics, 


18th December, 1893. 


24,289. Bearinc for Warer-cLoset Fitrtnes, W. 
Matthews, Stock 

24,290. Rupine Skrets, H. 8. Gent, Birmingham. 

24,291. Openers for Corron Frisres, J. 8. Hoyle, 
Manchester. 

24,292. Toy, J. Blackbourn, Louth. 

24,293. Puzzie, R. G. Evans, Manchester. 

24,294. Licutinc Cycie and other Lamps, A. Colldt, 
Coventry. 

24,295. Evewents for Exvecrric Batrerizs, H. F. 
Hoveler, London. 

24.296. Fasrexines for Wixpows, 8. Linscott and J. 
Tinsdale, Leeds. 

24,297. WaTeR Recucator, J. H. and J. W. Galloway, 
Bolton. 

24,298. Wiwpow Sas Casement, S. J. Wiseman, 

ua pton. 

24,299. COLLAPSIBLE Boxes, A. F. Hardy, Bourne- 
mou 

= Gripper for Skates, E. Duckenfield, North- 


24, "OL, Compasses for DRAWING Purposes, W. H. Fry, 
Gloucester. 

24,302. Avromatic Gas Meter, B. Shears, London. 

oe Canb.Le Prorecrors, B. Laird and G. Newnes, 


on. 

24,304. Treatinc Towns’ Rervuse, W. Y. Hardie, Man- 
chester. 

24,305. InrLaTinc Pyeumatic Trres, F. Gunni 
Belfast. 


24,375. Skate FasTentnc and ANKLE SvuPprortTiIne 
Devices, G. P. Philo, Cambridge. 
24,376. oe Tos cco Pipes, T. Birnbaum, 


24.377. Gen Tesen, H. And h, Manchest 

24,378. Music Sranps, W. Perry, Bristo! 

— Picxine Stick for Looms, J. ‘age and W. 

hofield, Huddersfield. 

ons 380. Winpow Sasues, W. Nicol, Glasgow. 

24,381, — iNG MorstuRE in 8v BSTANCES, P, Par- 
sons, 

24,382. Mustarp Tues, A. Pickard, Harrogate. 

24,383. Pyeumatic WHEEL TIREs, W. Bowden, Man- 
chester. 

24,384. Gas Motor Enarnes, J. H. Hamilton, Sandi- 
acre, near No’ ham. 

24,385. Cuarn Gearine, H. Renold, Manchester. 

= Piayinec Carp Ho.per, R J. Brice, Lon- 

on. 

24,387. Winp Wueet, A. Weise, London. 

24,388. Stream Vatves, A. Cairns and Achnach and Co., 
Glasgow. 

24 389. Evecrrope Piates for SeconpaRy BATTERIES, 
A. Lehmann, G w. 

24,390. MeasuRING Taps, E. Brown, Birmingham. 

24,391. Pencit SHARPENERS, E. Ball, Walsall. 

24,392. E.ectric Motors for Venicues, C. F. Winkler, 
Manchester. 

24.393. Heatine of Rarrway Carriages, &c., C. F. T. 
Young, London. 

24,394. Mecuanism for Bicycie Brakes, E. H. Jones, 
Milford Haven. 

24,395. Barometers, J. Robson, Worcestershire. 

24,396. Strop, A. H. Rodgers, Sheffield. 

24,397. Inzectors for Steam Boi.ers, F. W. Golby.— 
(C. Thierry, France.) 

24,398. ArracaMeENts for Borties, J. Barton-Faithfull 
and C. A. Grant, London. 

24,399 AvuTomatic SHarr and Harness ATTACHMENT, 
J. E. Norwood, London. 

24,400. Makin up of Vetvets in Boxes, C. E. Cowper, 








24,306. InreRLockING Bott and Nut, 8. J. Woodhouse, 
Newport, Mon. 

24,307. Panvensiss Mick being Sroven, A. Pengelly, 
Teignmouth. 

24,308. Cotp-arrk Surrace ConpEeNsER, J. 8. Lee and 
@. Oldham, Durham. 

21,308. Cappine Corks of Botr.es, J. B. Pike, Lough- 
borough. 

24,310. Water Heater, H. Cooke, Manchester. 

24. 311. Latce Kyirrise Neepies, A. Lee and F. W. 
Pare, Nottingham. 

24,312. Dritt Cuvuck and Centre, B. Law, jun., Bir- 
mingham. 

24,313. Ixrusine Tea, R. D. Waddell, Glasgow. 

24,314. ILtuminaTine Lamps, F. T. Jackson and W. 
Reynolds, Leicester. 

24,315. Sockets for VeLociPepes, J. Walker, Bir- 


ming! 
24,316. SEWING —— F. and J. Maginn and J. 
Shovelton, Mancheste 
24,317. Hat and Geet “Hooks, J. Taylor and T. 
iner, Birmingham. 
24,318. Brooms, A. Luson, London. 
24 319. Tea Urx, R. Loxham, Colne. 
24,320. Jackets for Cy.iinpers, &c., L. Richards, 


morgan. 

24,321. Mcp Guarps for Bicyciss, 8. T. Richardson, 
‘irming 

24,322. TiRes for Brcycies, 8S. T. Richardson, Bir- 


24,323. Gass Reriector, P. Hartzendorff, Berlin. 

24,324. Harmonioms, J. W. Moore and F. W. Raw- 
—— Halifax. 

24,325. Curr Protector, F. C. Watts, London. 

24,326. Freezine Tubes, J. F. A London. 

24 327. Vatve Gear, W. P. Th Hl. hh I 
Germany. ) 

24,328. Pepats for Bicycies, J. Mason, A. T. Newbold, 
and J. H. Brindle, Manchester. 

24,329. BorrLe-wasHINc Macuine, G. Barker.—(M. 
Donall » United States.) 

24,330. FIxixc SADDLES to Cycies, J. A. Goodby and 

- Platt, London. 

24,331. Power Transmission Gear, G. F. Mellen and 
A. J. Drake, Westminster. 

24,332. Guires, F. H. Brook, London. 

— Dish Draven and Boarp, J. D. Johnston, 





’ 


ndacn. 
24,334. Apparatus for Prerarinc Corres, L. Gallik, 

London. 
24,335. Snozs for Horses and Anma.s, H. Carmont, 

London. 
24,336. Banps for Pyevmatic Tires, J. Elsden, 


maon. 
24,337. CaLENDERING Macuines, G. Garner, Man- 
c. r. 
24,338. ReceptacLes for Powpzrep Matters, J. T. 
Reeve, London. 
24,339 MeruHop of PropeLiinec Snips, G. A. Haig, 
London. 
— “ Dorrixe”” Bossins, P. Clough and J. Clough, 


ndaon. 
24,341. Sprixc-wHeets for VeLocirepes, W. Hayes, 
on. 
24,342. Hoiprnc Bortrzes, J. Saphra and M. T. Sharp, 
London. 
24,343. ConcrEeTe Biocks or Structures, M. Koenen, 
24,344. DYNAMO-ELECTRIC Macuines, J. A. Kingdon, 
mdon. 
24,345. Strpes of Microscopes, &c., J. P. Swift, 
London. 
24,346. ~ ‘pence for Bicycies, &c., W. H. Snow, 


24, a7. Scnexxs for SEPARATION of Org, C. Raleigh, 
naon. 

24,348. Stamp Batteries, C. Raleigh, London. 

24,340. Compasses, Divipers, &€., J. A. O'Leary, 


ion. 
24,350. Umpretra, A. W. Berry, London. 
24,351. Spanner, E. E. Wheeler, London. 
24,352. Bicycte Stanps, A. J. Boult —(A. Theyskens, 
Belgium ) 
24,353. AccumuLatTors, C. K. Mills.—C. J. Barbier, 
France 
24,354. Horsesnog, 8. Hawkins, London. 
24,355. Tires, C. K. Welch, London. 
. Penciis, H. H. Lake.—(A. C. Girard and BE. A 
G. Street, France. 
24,857. MATCH- Box, G. C. Stenning, London. 
24,358. Car CovpLine, K. Cameron, London. 
24,359. Apvertistve, H. Y. Dickinson, London. 
rn Mernop of ConsTRUCTING PAVEMENT, H. Jassoy, 
mn 
24,361. Apparatus for DRYING Grarx, W. Harmon, 


London. . 

24,362. Takinc Bearinos on Boarp Suir, A. Hughes, 

London. 

24,368. VALVE x J. E. Olivier, London. 

24,864 nr P. J. Willis.—(A. Lz Blongeon, United 
tates 

24,365. Covourtnc Matrers, P. R. J. Willis.—(W. J. 
‘Matheson, United States ) 

24,366. Horsesnogs, J. Risdon, London. 


19th December, 1893. 


24,867. Rai Pornt Opener, J. H. Brindle, A. T. New- 
bold, and J. Mason, Manchestur. 

24,368. Pepestat VaLve WaTer-cLosets, A. Welsh, 
Edinburgh. 

24,369. JacquaRD Macuines, A. Lockwood, Keighley. 

24/370. AppiTions to Scissors, &., H. Halladay, 

um oe 's A Bosses, 
371 CLE SappLeE ATTACHMENT J. B. 
Brooks, Birmingham. 

24,372. Suirs’ Bertus, W. P. Hoskins, Birmingham. 

24, —_ Mvp Guarps for Cycizs, A. Blackwell, Bir- 


24874. Feepinc Apparatus for Stoves, W. A. McCor- 
mick, London. 





24, = ARRANGING Bricks in Kins, J. Ryder, Man- 
chester. 

24,402. Heews of Boots, E. Hands, London. 

24.403. Manuracture of Boxes, A. Fiirst and J. 
Wellner, London. 

24,404. Castors for Furniture, R. P. Taunton and H. 
Ferrer, London. 

24,405. Lastinc Macuines, A. J. Boult.—(The Con- 
solidated Hand Method Lasting Machine Company, 
United States.) 

24,406. Pressure Reoutators, W. P. Thompson.—(H. 
L. Fuge, Germany.) 

24,407. JounNaL-Boxes, W. P. Thompson —(H. W. Hill, 
United States.) 

24 _—. ‘jean for Cootinc Butter, J. H. Gibson, 

verpoo! 

24,409. ‘Seew Eymne Evecrricat Currents, H. Bonser, 
London. 

24,410. Heatinc Miik, R. E. Evenden, Liverpool. 

24, fll. Water FILTERS, W. Railton and R. Campbell, 

ivi 
24, = of Perro.evm, T. de Zebrowski, 


verpool, 

24,413. Aprons, J. Livingston, Manchester. 

24,414. Evecrric Raimtways, W. P. Thompson.—(A. 
Rast, Germany.) 

24,415. Srave- ;oUNDENG Macuinery, J. Pleukharp 
and W. K. tt, London. 

24,416. GARBAGE Receptacies, O. C. Newton, G. N. 
Pierce, H. May, and G. Seyfang, London. 

24, pec De or Gatvanic Batreries, J. B. Torres, 


24,418. West, A. M. Casciaro, Lond 

24, 419. WaTERPROOFED Coats, N. Eaowkin, W. Philip- 
son, and J. C. Milne, London. 

24, 420. Cuvrns, W. Gillings, Londo: 

%4,421. Urrens of Boots and Guoes, &c., A. Pearse, 

ndon. 

24,422. Apparatus for Destroyinc Smoke, E. E. 
Dulier, London. 

24,423. Apparatus for Heatixc Fiuips, J. B. Cox, 


London. 
24,424. Maxinc Woop IncompusTiBie, O. Hetterich, 
Lo 


mdon. 

24,425. Expiosive, H. Boyd, London. 

7. “Boy Merssencer” Cati-soxes, 8S. Miller, 

ndon. 

24,427. System of OstarsinG Motive Power, H. 
Coombs, London. 

24,428. Looms, A. G. Brookes. —(4. Snoeck, United 
States.) 

24,429. Lace Fapric Manvuracture, R. F. Cary, 


ndon. 

24,430. Directixc Guns, P. J. R. Crampton and W. 
O. Smith, London. 

24,431. Coat Briqvuerre Manvuracrure, R. Fegan, 
London. 

24,432. Coat Briquetre Manvracture, R. Fegan, 
London. 

— Anat Support, J. Liitje and J. Block, Lon- 


on. 
24,434. Stzam Bor.er and other Furnaces, E. Howl, 
mdon. 
7. Apparatus for Stoprrne a Surp’s Way, A. Cefl, 


ion. 

24,486. Apparatus for Sirtivc Cixpers, R. Cadman, 
on. 

24,487. Carpet Looms, G. Marchetti and H. N. Mellor, 
ion. 

24,488. Carpet Loos, G. Marchetti and H. N. Mellor, 


on. 
24,489. Power Hamuers, G. F. Redfern.—(D. Long- 
worth, India. 
THER Lace Manuracture, M. Moska, 


don. 
24.441. Boors and Suogs, G. F. Redfern.—(d. C. Gros, 
Germany ) 
24,442. ELecrricat AccumULATOR Pate, C. K. Mills 
—(C. J. Barbier, France.) 
24,443. WHEELS, R. F. Nicholls, London. 
24,444. lala Curtinc Apparatus, J. H. Spoerl, 


24,445. Ponramcs Text Construction, E. L. Berthon, 


24,446. — Lamps, W. A. Phillips, London. 

24, "447. IxpicaTina the LEvELNEss of Surraces, E. 
Hohnbaum, London. 

24, i, Devices, &c., for ADveRTIsING, F. G. Wood, 


on. 
—, Apparatus for Kite Sounpers, C. J. Lambert, 


ion. 
24,450. Wire Srrarner for Stays, L. B, Atkinson and 
J. 8. Lewis, London. 
24,451. Equa.istnc the Temrerature of Water, C. 
itrutt, London. 
24,452. Puzzie, E. C. Lovell, London. 
24,4538. Convertinc Rotary Motion into Recipro- 
catine Motion, G. Humphries, London. 
24. “oe. © Compounp Steam Encines, J. Shanks, jun., 
md 
24 . "Suraeven Armour Puatino, T. J. Tresidder, 
mdon. 
24,456. Gas Burvyers, L. V. Thomas, London. 
24,457. oneal Apparatus, G. Demeney, 


24, e. aopunenens for Recister Stoves, T. Hoadley, 
24,459. LAcvoLose, 8. Pitt —(The Chemische Fabrik auf 
Actien vorm. BE. Schering, Germany.) 
24,460. Foorsatts, F. Tomlin and C. E. Tomlin, 
on, 
24,461. Marcarine, T. Cordeweener and A. de Kun- 
wald, London. 
24 = ae Music Lear Turners, T. Douglas, 
on. 
—, Art of Tawrna Hives or Sxins, W. Zahn, 


on. 
24,464. Front Spooner Spinpies, F. W. Easton, 
London. 


“ee. MAKING ARTIFICIAL Manone, A. R. O. Pieper, 





20th December, 18938. 
24,466. Supports for Ramway Appiiances, A. G. 
Kvans, Westminster. 
24,467. SionaL Lanrerns for Suips, A. Hughes, 


ndon. 

24,468, Tamaviwe Skins for Leatusr, C. B. Dawney, 
London. 
4,469. Recorpine Weir Gavors, C. E. Wolff and 
“— L. Hutchinson, Derby. 

24,470. Macazine Cameras, 8. D. Williams, Mon- 
mouthshire. 

24,471. Evecrric Suppty Meters, W. Thomson, 


Glasgow. 
24, es. & CONCENTRATION of Liquips, J. T. Bottomley, 
24, _ Teizonars InstRUMENT, F. E. Morriss, King’s 


ake jo Buitprnes, W. Shore and G. Coupe, 
ga. iter. 

24,475. Hyprocutoric Acip, J. R. Wy:de and N. 
Glendenning, t. 

24,476. Manouracture of WasH-BLANKETS, W. Trevor, 
Manchester. 

24,477. Scissors or Snears, H. G. Armstrong, Renfrew- 


shire 

24,478. ” LowErrxa Opsects on Exuisition, C. T. Pim, 
Dublin. 

24,479. Prorectino Trousers on Wet Roaps, T. Weir, 
Dublin. 

24,480. Pyeumatic Tires, N. Knowles and W. Philip- 
son, London. 

24,481. Smee for Venicies, C. E. Macnamara, 
Birchi: by 

24,482. Srsees Bicycuss, R. Alston, Glasgow. 

247483. Corp Rack for Winpow Buinps, Cc. E. P. 
Gabriel, Birmingham. 

24.484. Dovsiine Macuinery, A. L. Haggas, and 
W. W. Vint, Keighley. 

24,485. —— EnaMEL or Launpry Gioss, E. Bayley, 


24,486. ‘iene Boxgs, J St dt, Manchest: 

24,487. PuorocrapHy, A. Burchett, London. 

24,488. PeramBucators and Mair Carrs, W. 8. Dove, 
Glasgow. 

24,489. CycLe-rork Crowns, C. Binks and the Central 
Engineering Works Company, York. 

24,490. Prepayment Gas Meters, W. Cowan, Edin- 

un} . 
a Suares for Hats and Bonnets, H. Koenigsberg, 
ndon. 

24,492. Gas Apparatus, J. Hawkyard and J. Braddock, 
Manchester. 

— Propuction of Drawina Piyers, B. Rose, 





24,494. Eraceres for Prorectiya ANGLEs of Rooms, 
C. Coals, C. Lovell, and W. F. Richards, London. 
24,495. ADJUSTABLE FIREPLACE FirmEnts, C. Coals, C. 

Lovell, and W. F. Richards, London. 
24,496. Toy, M. Pautard, London. 


24,497. PERAMBULATORS, W J. Head, London. 
24, "pc Pros or SKEWERS of eke. SHUTTLES, L. Lupton, 
naon 


24,499. SCRIBBLING Macuiyery, P. Scholes and 8. 
Fearnley, London. 

24,500. Construction of Wuxi. Hoss, F. E. Seifert, 
London. 

24,501. Piano Music Recepraciges, J. Meiklejohn, 
Leytonstone. 

24,502. Exrractinc MecuanisM for Cartripcgs, J. T. 
Musgrave, London. 

— ~ “ere Putp, J. Y. Johnson.—(P. Sohége, 

Trance 

24,504. Suarr Protection, H.C. Ashlin and J. Daglish, 
London. 

24,505. Preumatic Trres, W. P. Thompson.—(L. Peter, 


Germany.) 

24.506. TricycLes and other VeHicLes, H. Wadsworth, 
Manchester. 

24,507. Topacco Pipes and Hoipers, A. Caborn, 


on. 

24,508. Swrrcn-pack Rartways, &c., F. O. Jerram, 
Liverpool. 

—, Suozs, Siiprers, and Boots, T. W. Beal, 


ion. 

24,510. Opznatinc Doors in Mixes, W. F. Robertson, 
London. 

24,511. WeaTuer Strap, H.C. Fuller and T. Wyatt, 
2. Fi Escape, J. L. G Lond: 

24,512. Fire APE, regory on. 

24,513. Cart or Lixe VEHICLES, &c., J. Shoemaker, 

on. 

24,514. Pipe Cieayer, A. Sale, London. 

24,515. Merat Fotpinc Lapper, &c., F. J. Mockler, 
London. 

24,516. Pocket Heater, 8S. 8. Bromhead.—(#. Quin- 
tard, France.) 

24,517. Ececrric ADVERTISING Devices, F. J. Mockler, 


24.518. IMPROVED CycLe Wuee.s, 8. W. Maquay, 
London. 

24,519. Pweumatic Tires, M. H. Hervey, London. 

24,520. Cask Sranp, F. G. Thorne, London. 

24,521. Preventixnc Fatsiryinc of Documents, C. 
Beadle, London. 

24,522. Boor Jack, J. Nowotny and C. Meissner, 


mdon. 
= Cuarr-cuTTiInc Macuing, A. Gough, Lon- 
on. 
24,524. Treatino Coxe, 8. Trivick and J. and A. Head, 
London. 
525. Suart of Two-wHEELED VEHICLE, J. E. Roberts, 


London. 


24,526. CLEANSING FILTERING MarTeriaL, H. Reisert, 


24 


on. 
24,527. Wueers for Bicycies, J. C. Mewburn.—(T. @. 
Pringle, United States ) 
24,528. > a Hotpine Cycie Tire Pumps, H. W. 
e! 
24,529. Finan, Wt H. Wintringham, London. 
24, 580. Foo SIGNAL APPARATUS for Rattways, W. Wells, 


mdon. 
24,581. DisinFEctant, 8. Pitt —(The Chemische Fabrik 
auf Actien vorm. BE. Schering, Ge one fy 
24,582. PiraTen Printinc Presses, J. M. Heppler, 
ndaon, 
24,538. Crosino Sueet Merat Boxes, E. Kircheis, 
mdon. 
24,584. Drivine Gear, C. Hamann, London. 
24,585. Rotary Motion for CENTRIFUGAL MACHINEs, 
rank, London. 
4,586. Sream Motorsand Pumps, C. E. Beaumont and 
* P. Wallington, London. 
24.587. Recutatine the Sreep of Steam Enoines, H 
Myer, London. 
24,528. Pianos, 8. G. Wicking, I ondon. 
24, ee CING ORNAMENTAL Desions, F. P. Munzer, 
ndon. 
gd Protector for Umpre.ia Tips, J. McAllister, 


24,541. Unnmentas and WaLkine Sticks, F. Rudd, 

24,542. “Cannons Aci, E. Grote and C. Glenck, 
London. 

24,543. Covourinc Matrers, J. Y. Johnson.—(The 


Badische Anilin and Soda Fabrik, Germany.) 
7“ 544, REFRIGERATING MACHINES, E. Hesketh and A. 


arcet, London. 
24, oab. Securine SCREW gaa 0.J Ellis, E. Hesketh, 
and A. Marcet, 
24,546. ReEMovinG Frere siren Corton Szxp, R. Silcock, 


London. 
24,547. LAUNCHING Suips, J. Moore, London. 
24,548. Preparation of Matt, R. Genge, London. 
24, (a0. TRUNK een C. E. Beaumont and G. P. 
nD, 


= pre dmnrmey ” sores, G. H. Brockbank, 
24,551. CoaL-curtinc Macaings, I. eee J. John- 
son, an Zimmerman, 


. - ?_eene for PACKING Boxes, J. V. Coleman, 
24,558. Bicycizs, N. H. Notl, London. 
24,554. Twist Lace Macuines, R. 8. Boden, London. 





24,555. Seats of Vatves, J. A. and J. Hopkinson, 
London. 
— Distittina Giycering, J. Van Ruymbeke, 


ondon. 

24,557. ELecrric SicNaLuino Apparatus, A, A. Com- 
mon, London. 

bg Bakers Depositina Apparatus, R. Megson, 


ion. 
20,559, Stainine Dea, J. P. Niederkorn, London. 


2Qlet December, 1898. 
4,560, Curr Fastener, T. Sumner and J. Cook, 
“we Helen's. 
24,561. ENAMELLING Kins, G. Kinson, Lon 
24,562. Arracuina Mup Guarps to Cycues, J. H. 

Powell and W. Turner, Manchester. 

— Maonesium Hyprate, M. N. ‘@’ Andria, Stret- 
24,564, Cuurns, L. C. Tipper, Birmingham. 
ie Topacco Pipgs and Cicar Hovpers, D. Scott, 
24,566. Ron, Rat, D. Jardine, Glasgow. 

24,567. Lime Cyiinpers, H. and W. Bamford, Roch. 


dale. 
24,568. Leap Pencits and Pennoipers, C. J. Brooko, 


an r. 
24,569. Puzzze, J. G. T. Lee, a 
24 (p70. Epor-seTrinc MACHINES, Bridgewater, 


icester. 

24, SPINDLES, R. J. Urquhart.—(J. Boucheron and 
L. ien and Fils, France 

wees Dovsie-actine HYDRAULIC Vatve, G. Mitchell, 


24 ~ Sive-noxmno, A. B. New and E. Britton, 
24, eit. Vi voumm, M. A. Lawrence and F. A. Cole, 
24 s73, Bouprxa Twin Bucxuears, G. W. Sivewright, 


24,576. IncREasING Arr in ConcerTinas, L. Hacking, 
)row-in-Furness, 

24,577. Buttons, J. Scully, Dublin. 

24, "578. ORNAMENTING Woop, J. Jones and A Leach, 
ogitanchester. 
4,579. OnnamMeENTING Woop, J. Jones and A. Leach, 
ge iter. 

24. A Hoxpers for Tickets, Carps, &c., C. Wall, 


in. 
24,581. Portizre Rops, F. and C. F. Hoskins, Bir- 
ingham. 


ming! " 
24,582. Skirt of Lapres’ Ripinc Havits, H. Harrison, 
Worcester. 

24,588 Heat Reocenerartor, B. Evans, Oldham. 

24,584. Oi. Enoines, F. W. Crossley and R. D. Hulley, 
anchester. 

24,585. Rowxocks for Boats, E. C. Martin, Ipswich. 

24,586. Batt Bearino Ax_e Putieys, E. F. Marley, 
irmipgham. 

24, —, ~~ eros Wuex1s, E. Scott, Newcastle- 


24,588. Sepecenas ~~ nrauates tenement Knowles, 
Newcastle-on- 

24,589. Horse Bep, Ww. Mutton, Menheniot. 

4, 590. Picture Suprorts, H ‘Barham, Birmingham. 

24,591. Propucine Motive Power, &c., A. Broillet, 


on. 
24,592. Brusseits Carpet, J. W. Glover and T. Bagnall, 
Kidderminster. 
24,508. Fastener for Wiuxpow Sasues, 8. Wilson, 
24,594. Doaremne Barrens of Snips, J. Tucker, 
24,495. Meruop of Orgninc Envevores, W. Douslin, 
— Fisnine Tacks, H. Guise and C. Guise, Red- 
24,597. Prorecrep Box Fasteninos, J. W. Howard, 
Ww. 
24,508, Winpow Sash and Fastener, T. W. W. Perry, 
Birm: gham. 
— Vacoum Apparatus, W. and J. Crawford, 
Ww. 
24,600. AppLyina Power to Bicyc.es, T. T. Harrison, 
24,601. Hor Arr Inpucer and Distrisutor, H. Laing, 
iw. 
602. WasHING Fisres, H. W. and J. H. Whitehead, 


Halifax. 

24,608. Coat Briquets, R. F. English, Keynsham. 

24,604. Aromatic Hyprocarsons, 8. W. Wilkinson, 
Manchester. 

24,605. Burton Fastener, F. W. Newton, Newbury. 

24,606. Suspeypinac Arc Lamps, E. A. Claremont, 
Manchester. 

24,607. InsuLaTep Lever for Switcues, E. A. Clare- 
mont, Manchester. 

24,608. Fixino Fiy-wHer.s to Putters, E. A. Clare- 
mont, Manchester. 

24,609. Maxvraciunine Sweermeats, &c., A. Deas, 
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24 


24, ws Darmo a Coatinc on Zinc, M. Smith, Man- 
24.611. PNeumatic TIRES and Wuee s, H. B. Coathupe, 
London. 


24,612. Ow Enoryes, G. Sitton, London. 

24,613. Suprorts for Doors, T. H. and W., jun., and 
8. Raistrick, London. 

24,614. Preventive Wax from Ronwino, J. Dransfield, 
London. 


24,615. Ice VeLocipepg, O. H. C. Voigt, London. 

24,616. panes J. Platt, Port Sunlight. 

24, 617. Fitters, A. J bolt Jouglard, France.) 

24,618. ScHOOL Desks, W. ompson.—{ W. Rettiy, 
German y.) 

—. Pickte Forxs, E. Ruck and F, N. Raggatt, 


ion. 
24,620. Laytno Rops in Corrs, J. J. Bleckly and E. 


Liverpool. 
24 62. Barmy Bicycies, M. Boudard and C. H. 
Crawle; on. 
24,622. Setronrme Varicosg Vers, W. P. Thompson. 
—(W. J. Teufel, Germany.) 
24.628. OnnamENTS of Cornice Po.es, W. H. Tonks, 
Lond 


on. 
24,624 Mackintosues, BE. A. Findlay, London. 
24,625. ~aeaaanaaal for Reapino Azimutus, A, Hughes, 


24,626. ‘Guove Fastenino, F. L. Lockyer, E. C. Gange, 
and A. J. Ingerson, London. 
wy 2 hy Niout SIGNALLING on Snips, G. P. Marchant, 


24,628. Pauwriwe MACHINES, J. Stent, London. 

24, ‘620. BEER Enotnes, W. F. Clayton, > 

24, "680. Pocket Knives, G. Faffrath, 

34, 631, Rotter Bearinas, KE. W. Hughes, ‘landen. 
eG yon ogg Liquips, A. Farinetti and F. F. E. 


“io 
24,63. eel Tension Apparatus, B, André, 
24,634. COVERED Hory, A. R. and E. 8. Bishop.—{/. 


Wahlen, Germany.) 
24,635. ATTACHMENT to T-squares, &c., 8. Addison, 
London. 
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CARNOT AND MODERN HEAT. 
By Dr. Oxtver Loner, F.R.S, 
No, IL. 


PossIBLE REVERSIBILITY OF OTHER OPERATIONS. 


So far the two chief operations we have discussed have 
been adiabatic and isot. ermal o erations, and we saw 
that, given proper conditions, both might be inverted so 
as to restore everything to its pristine state; in other 
words, either operation is capable of being performed 
reversibly. z ‘ 

We now go on tu say that, eltbong the adiabatic 
operation is the easiest, and the isothermal the next 
easiest, to perform reversibly, any operation whatever may 
be so performed if the necessary conditions are present. 
The ultimately essential condition is that there shall be 
no leakage or escape of stored energy from under control. 
Compressed air reservoirs, for instance, must not leak— 
they must not leak either gas or heat—any sort of leak 
means waste or aes en of energy. (In the case of 
freezing machines the leakage of heat from compressed air 
is purposely encouraged, and the result of this “ waste ” 
is that when the air is allowed to recover its original 
volume it falls far below its original temperature.) Flow 
also of fluid or of heat must take place quietly, with no 
sudden rushes or precipitous jumps; wherever heat 
suddenly drops in temperature or a fluid in pressure there 
there is waste or dissipation of energy. 

Now, applying these fundamental considerations to 
special cases. let us see how to perform reversibly any 
single operation, such as heating a gas at constant 
yolume—say, for instance, air ina closed vessel. Putting 
the vessel into a hot bath will not do, for then at first there 
will be a rush of heat into the cold vessel, which rush is 
not reversible. Putting the vessel into a bath at the same 
temperature as itself is safe not to do any harm, but then 
neither will it do any good so long as the volume is 
kept a What we want is a bath either of vary- 
ing or of graduated temperature. Consider a long trough, 
hot at one end and cold at the other; for instance, a tall 
column of stagnant gas or liquid heated from the 
top. If the air vessel be slowly moved up such a column 
it can be heated reversibly ; the reverse operation being 
performed by slowly moving it down again. The various 
kinds of regenerators are approximate practical realisa- 
tions of this kind of graduated source. They were 
designed with an eye to the heating of the substance 
reversibly otherwise than by compression. 

Or if we had a source of naturally and slowly fluctuating 
temperature the thing could be done; or it might be done 
approximately by a series or staircase of sources, each a 
trifle hotter than the one before; but it cannot be done 
with a single source at a uniform and constant tempera- 
ture, as an isothermal operation can. 

In attempting the approximate operation by means of 
a graduated series of baths, the vessel containing the air to 
be heated must not be absolutely rigid—it must be sus- 
ceptible of slight expansion and compression. It is first 
placed in a bath at the same temperature as itself; there 
it is allowed to expand a little; then it is adiabatically 
compressed till it becomes as hot as the next bath; in 
that it is allowed to expand, receiving more heat; 
then it is compressed again till at the temperature of the 
next, and so on. 

By this highly artificial arrangement of steps the con- 
ditions laid down by Carnot as essential to reversibility 
are satisfied; the substance never receives heat except 
from a body at the same temperature as itself, nor does 
it change its temperature otherwise than by compression. 
The series of operations will be represented on a thermal 
diagram by a zigzag composed of alternate fragments of 
isothermals and adiabatics, and if the steps are made 
small and numerous enough, the zigzag may be indis- 
tinguishable in practice from the vertical or other line 
which represents the really desired operation. 

This is, however, only a way of imitating, not actually 
of performing, the operation; but the imitation may be 
very close, and it is reversibly performed. 

Incidentally this matter touches on the ingenious para- 
doxical “ proof ” given by your correspondent, Mr. Louis— 
page 424, November 3rd—that the third side of a triangle 
is equal to the other two, by considering it traced in a 
series of zigzags parallel to the other two, and then pro- 
ceeding to the limit where the zigzags are infinite in 
number and infinitesimal in size. This paradox is handy as 
a caution against applying limit methods ignorantly and 
blindly. The truth is that if you zigzag round a curve 
you may enclose the same areca, but you do not traverse 
the same length. 

Thus, then, of all operations an adiabatic is the easiest 
to perform reversibly, because no reservoir of heat is 
required, nothing but impermeable walls or rapidity. 

An isothermal operation is the next easiest, because a 
single reservoir at a constant and uniform temperature 
with perfectly permeable walls is sufficient; and the per- 
fectly permeable walls may be dispensed with if time is 
unlimited. 

Every other operation requires a source of varying or 
sloping temperature, as well as permeable walls or plenty 
of time, but, given the proper conditions, any operation 
whatever may be reversibly performed; though it must 
be aalentned that in practice it seldom is even approxi- 
mately so performed unless it is either an isothermal or 
an adiabatic. Heating at constant volume is reversibly 
attempted in some air engines by means of a regenerator, 
in accordance with the principles above described. 


CycLe oF OPERATIONS. 


So much for reversibility of single operations. The 
hext advance made by Carnot was to direct attention 
especially to the whole of the closed cycle of operations, 
which must of necessity occur at every stroke of a per- 
ennially acting engine, the working substance being 
always brought back to the condition in which it started. 
In locomotives, indeed, the substance is flung away, 
and the conclusion of the cycle may be difficult and use- 
less to follow; but it is not really complete until the 








exhaust steam has returned to the state and temperature 
of the feed-water. 

A cycle of operations—not specially a Carnot cycle, 
any cycle—evidently permits the specific properties or 
intrinsic energies of the working substance to disappear 
from the final result. If you start from A and come back 
to A by any path, then the path may depend on the sub- 
stance, but the fina] state is precisely the same as the initial 
state—this is Carnot’s axiom—and any difference or effect 
that has been achieved must have been achieved on other 
or external bodies. Now, if the outgoing und the return 
path do not coincide, an area has been enclosed and some 
work has been done. The working substance has 
returned to its original condition, but everything round 
about has not so returned. Energy has changed hands, 
sg has been “activity” of some kind, work has been 

one. 

A cycle traversed in a clockwise direction represents a 
balance of positive work done on outside bodies; a cycle 
traced in the opposite direction, or negatively, represents 
external energy lost, or work done by outside bodies; and 
as there is nothing to show for it in the working substance, 
this energy must have been thrown away—either pur- 
posely or otherwise—it has not been stored. 

If a cycle has been performed irreversibly its area is 
always negative, and represents energy dissipated; if it 
has been performed reversibly, the sign of the cycle is arbi- 
trary, according to which way round it was traversed, and 
it represents energy either used or stored ; in other words, 
it represents useful work, or work done under control. 
If the greater part of a cycle is performed reversibly while 
the remainder is performed irreversibly, let the ideal and 
the actual cycle be drawn, the latter inside the former ; 
the area enclosed by the actual cycle represents the work 
actually done, the area enclosed by the ideal cycle repre- 
sents the possible or maximum work which might have 
been done, the area of the region between the two curves 
represents the energy wasted. 


A a B 





For instance, A B C D may be supposed to represent 
an ideal cycle, its area showing the maximum possible 
amount of work that could be done for a given amount of 
heat received; a b c d may represent the work done in 
some actual cycle, several portions of which are per- 
formed irreversibly; and the shaded areas represent the 
energy then dissipated, or thrown away unused. 

These statements, if true at all, are true for every 
variety of fluid working substance, since a cycle leaves 
it in its initial condition. Carnot was thus enabled to 
discuss the theory of heat engines in general, without 
limitation to steam or air or any other special variety of 
heat engine. He expresses it thus—page 68:—‘‘ The 
motive power of heat is independent of the agents employed 
to realise it; its quantity is fixed solely by the tempera- 
tures” of the sources and sinks available, or ‘“‘ between 
which the heat is finally transferred.” 


Srmptest PosstpLtE REVERSIBLE CYCLE. 


A reversible cycle means a cycle composed of reversible 
operations, and the simplest possible cycle is one com- 
posed of the fewest and simplest of such operations. 

It is impossible to construct a closed cycle of either 
adiabatics alone or isothermals alone, since they never 
intersect another line of the same kind, though in a few 
exceptional cases they may appear to do so when repre- 
sented on a plane diagram, and the fact that they are 
projected there out of a space representation of different 
temperatures is forgotten. Nor can it be done with three 
such operations, for the same reason, but with a pair of 
each it can be done; and this is the simplest possible 
cycle, which, since it was invented and discussed by 
Carnot, is usually called by his name. 

We have, then, in a Carnot cycle only two tempera- 
tures to consider, viz., those corresponding to the pair of 
isothermals; and we have at the same time to consider 
the energy supplied or withdrawn at these two tempera- 
tures. ‘I'he useful or residual work done is represented 
by the area of the cycle, and it must be equal to the 
balance—or algebraic sum—of total energy supplied. 
This last condition is true for every cycle whatever, 
whether reversible or otherwise. The simplicity of the 
Carnot cycle is (1) that it is the easiest to describe 
reversibly in practice, and (2) that only two tempera- 
tures are involved. 


EssENnTIAL REQUIREMENTS FOR THE ACTUAL PERFORM- 
ANCE OF SUCH A CYCLE. 

The first requirement is a strong vessel of variable 
capacity to hold the fluid working-substance while going 
through its changes. An ordinary cylinder and piston 
constitutes such a vessel. A concertina-like arrangement 
or other flexible bag might serve equally well, and in case 
of difficulty of lubrication at very high temperatures 
might actually do better, if by any means or material it 
could be made strong enough. 

Next is required some means of closing the vessel at 
will, so that the substance may undergo compression and 


expansion without escape or entrance of substance or | _ 


of heat. Lastly is required some means of supplying or 
withdrawing any required amount of heat without any 
obstruction. 

There is no need to remove and apply substance as 


and withdrawing heat freely is usually to supply and 
withdraw substance too.” .¢ one 
The fact that in practice muterial is removed from the 
boiler-.and supplied to the condenser, as well as heat, 
necessitates the addition of a feed pump to propel this 
material back again, without its heat, else the engine 
would be one to consume substance as well as heat, and 
so be not truly a heat engine pure and simple. 





The above diagram now represents the skeleton steam 
engine in essentials, viz.:— 
(a) The source of heat supply, or boiler, at a constant 
temperature T. 
(6) The sink or remover of heat, or condenser, at a 
constant temperature T’. 
(c) The admitters and checkers of heat flow, or slide 
valve, typified by the stop cocks. 
(d) The pair of vessels of variable capacity, or work- 
ing cylinder and feed pump. 
(e) The working substance, or water and its vapour. 

To enable the source to act as if it were an infinite 
reservoir, a furnace is necessary inside it to supply it 
with heat as fast as the engine removes it; and a similar 
but opposite demand is made upon the surface water of 
the condenser. 

To work the engine reversibly, all that is necessary is 
never to open the stop cock 1 except when the contents of 
the cylinder—if any—are of the same temperature as the 
boiler, and never to open 2 until they are at the iem- 
perature of the condenser. This latter is the more serious 
demand, and one hardly possible to comply with. It is 
the more serious because the contents of the cylinder are 
now very great—in fact, a maximum; whereas when 
connection with the boiler is opened the contents of the 
cylinder are a minimum or nil. 

As to the working of the feed pump, that is not an 
operation that can be performed reversibly, and the com- 
paratively cold water from the condenser must always get 
its heat by simple conduction—that is wastefully—when 
injected into the hot boiler. The energy so lost is not 
great, but an engine whose working substance never left 
the cylinder, and to which heat was supplied by conduc- 
tion through the walls, instead of by convection, would 
theoretically be simpler and more “ perfect.” 


CausES OF WASTE. 


There are, however, some really considerable irrever- 
sible or wasteful occurrences to be found in the above 
engine which entirely eclipse this little matter of the 
cold feed water, and they are the following :— 

1. The drop of temperature from furnace to boiler with 
nothing to show for it, and no reason for it except to pro- 
mote rapid conduction of heat. This is just the place 
where the heat has to flow by conduction in a steam 
engine, and the conduction flow through the fire-box 
oe has to go on at the same average rate as the con- 
vection flow into the cylinder; hence the great fall of 
temperature necessary. 

In air or gas engines this transfer also takes place by 
convection, and hence one source of loss is avoided. 

Carnot realises all this, and suggests—page 121—that 
the furnace shall be used first to work an air engine—or 
as we might now say, that combustion shall occur in a gas 
engine first—and that then the escaping waste gases, still 
very hot, shall be used to make steam in a boiler without 
any further attempt at flame, whose free formation and 
complete combustion are sadly interfered with by the 
contact of somuch comparatively cold surface as abounds 
in a steam boiler. 

Several other, perhaps more practicable, suggestions 
can be made in the same direction, but it is probable 
that many of them have been tried. Incidentally I may 
mention that Carnot also realises the principle of the 
modern Otto engine, for he says—page 120—that if an 
engine is to work economically by direct combustion, the 
gases must be strongly compressed before ignition, so as 
to have subsequent great expansibility and—I suppose 
he might have added—so as to give a push as they burn, 
rather than a blow as they explode. 

2. A second cause of waste is the fall of tem- 
perature between the condenser and its surround- 
ing water—supposing a surface condenser used, as for 
theoretical simplicity is desirable. This is not so 
excessive a drop as occurred between the furnace and 
boiler, for several reasons—(1) because less heat has to 
be removed than was supplied; (2) because the pressure 
being less the walls can be thinner—though this is unim- 
portant; (8) because since there is no combustion to be 
interfered with, the surface can be very extended; (4) 
and chiefly because the interchange of heat between a 
saturated vapour and a liquid is a very rapid process, far 
more rapid than the interchange between hot gas or flame 
and a metal surface. 

8. Loss of heat by radiation and convection from outer 
surfaces of boiler and pipes is an obvious matter, to be 
diminished by adiabatic jackets. 

4. The opening of communication between cylinder and 
condenser before the pressure and temperature of the 


*1 must apologise to engineers for these and other apparently trivial 
statements, but my object is to analyse the subject down to its rudi- 
mentary skeleton, and thus to display the essential principles of its 
structure more clearly than would be possible when overlaid with a mass 
of accessory de The facts themselves are well known, but I am 
endeavouring to put them in a clearer and more simple manner than 
fore been done. If I make occasional mistakes, as is very 





well as heat, but since convection is a . process 
than conduction, the best practical method of supplying 








per! has 
possible, I shall trust to having them pointed out. 
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steam is properly reduced, so that at the end of the 
stroke there is still much useful pressure of steam in the 
cylinder, which is unused and only wasted in causing a 
rush into the condenser. 

This matter is especially attended to by Carnot. He 
fully realises that to get all the energy out of high-pres- 
sure steam it must be allowed to expand enormously, and 
that.if one cylinder is not large enough for its expansion 
ithad better be let into another bigger one, theninto another 
still bigger one, so that ultimately it may have fully 
expanded all it can before entering the condenser; and 
also that the ter area of piston may compensate for 
the hel aecme> of the substance, so that each 
cylinder may give an average of about the same power. 
In fact, he realises clearly the advantage of compounding, 
and even of triple-expansion—see page 117 of the trans- 
lation referred to in Art. I. 

The fact that so great expansion is necessary while steam 
passes from boiler to condenser is obvious at once whenitis 
remembered that the steam has to drop from a pressure 
of, say, 6 atmospheres toa pressure of a > an 
eighty-fold reduction of pressure which the comparatively 

accompanying reduction in temperature, in the 
ratio 4: 8—viz., from 434 to 314 Centigrade absolute, 
or from 320 deg. Fah. to 104 deg. Fah.—is quite unable 
to compensate. 

If it be contended that a single cylinder could give all 
the expansion needed, if only little enough steam is at 
first let into it from the boiler, it is to be replied that 
the defect of that arrangement would be the same as 
that found by Watt in Newcomen’s old engine, viz., that 
the contents of the cylinder, and indirectly the cylinder 
itself, were subjected to so great a fluctuation of tempera- 
ture; and that it is therefore better to have three or more 
cylinders, so that the first need never be far below the 
temperature of the boiler, and the last never far above 
the temperature of the condenser. 

There are sundry other advantages about compound- 
ing, especially that a good average thrust is ible on 
the cranks without ever an excessive one such as would 
occur at the beginning of the stroke from a single very 
large cylinder; and in the case of locomotives, there is 
the further advantage that whenever the engine is not 
worked expansively, as at starting, the compound arrange- 
ment can give a great driving force. 








WATER-TUBE BOILERS. 
No, I. 

WE propose in a short series of articles to explain the 
principles involved in the design and working of water- 
tube boilers ; the conditions which, for various purposes, 
they ought to fulfil; and the constructive arrangements 
most likely to satisfy these conditions. We donot intend 
to supply historical information. It is not our purpose 
to describe in detail any boiler or method of construc- 
tion. Our criticisms must not be taken as directed 
against any particular make of boiler. What we shall 
have to say in favour of a system or systems must be 
regarded as wholly impersonal. In other words, having 
laid down certain principles to be observed in designin 
water-tube boilers, our standard of merit will be ba 
on the extent to which these principles are observed. 

In the present day steam is always generated either 
in cylindrical vessels or in flat-sided chambers the plates 
of which are stayed together. The locomotive boiler 
supplies an example of both methods of construction. 
The fire-box and its casing are flat-sided stayed structures. 
The barrels of the boilers are cylindrical vessels. The 
water-tube, or tubulous boiler, differs from others princi- 
pally in the size of the tubes. But it must not be forgotten 
that many types of water-tube boiler have cylindrical 
vessels of very considerable dimensions as component 
portions of their structure, while in others flat-sided 
stayed chambers are used. 

Seeing that boilers of the’ Lancashire, Scotch, and 
locomotive types give excellent results, it may legitimately 
be asked why the water-tube boiler should supersede 
them. The question admits of several answers. The 
on pe are :—(1) That the water-tube boiler is safer at 

eavy pressures than any other. (2) That it is much 
lighter. (3) That steam can be got up more quickly in 
it ; and lastly, that it is more portable in that it can be 
conveyed from place to place in portions or sections, 
easily handled, and of very moderate weight. It may be 
taken as certain that the water-tube boiler is not more 
economical than other forms of steam generators, assuming 
of course that we select favourable examples of each type. 

Almost all inventors of water-tube boilers have 
started with the fundamental proposition that good water 
circulation is to be obtained at any cost. It is, however, 
a remarkable fact that most erroneous opinions are held 
concerning circulation and its cause, even by those who 
ought to be very well informed on the subject. As a 
matter of fact, however, it can be shown that circulation 
is not necessary ; that it cannot be avoided, and that it 
is always to be considered simply in the light of an evil. 
Circulation is due to two 
causes. The first of these is 
difference of density in two 
portions of a body of water, 
the difference being due to 
diversity of temperature. If 
the water throughout a boiler 
is all of the same tempera- 
ture, there will no longer be 
circulation from this cause. 
In Fig. 1 circulation will 
take place in the direction 
of the arrows when the lamp 
A A is placed as shown, but 
only so long as the water is 
becoming hotter. As it gets 
nearer and nearer to 212 deg. 
the circulation will become slower and slower. It is 
no longer possible to make the water in B any hotter; 
but C may be kept colder, as by a current of cold air, and 














circulation will then go on—but only because a portion of 
the water is kept below the temperature proper to the 
pressure at which the rest of the boiler is [generating 
steam. The principle has been extensivel sen a by 
many inventors; and in some cases the cold feed has been 
delivered somewhere about the point D, in order to kee 
down the temperature still further. A little reflection wi 
show that so long as water is kept in contact with a heated 
plate or tube, it matters nothing whether that water is 
circulating or not, it will absorb heat and give off steam ; 
but care must be taken that the steam does not drive 
away the water. It is because it has driven away the 
water that so many water-tube boilers have turned out 
more or less disastrous failures. It is before all things 
necessary for those designing water-tube boilers, to have 
perfectly pellucid views on the subject of circulation. 
Lacking this, it is quite impossible for them to attain 
success. Now, the simple rule to be observed is this, 
“Take care of the steam, and the water will take care of 
itself.” That is to say, the boiler must be so constructed 
that accumulations of steam in one portion may not force 
the water outof that into another portion. That is what 
took place in the historical boilers of the s.s. Montana. 
The tubes out of which the water was driven became red- 
hot and burst. Furthermore, it must be remembered 
that different por- 
tions of the boiler 
are exposed to dif- 
ferent intensities of 
heat, and the steam 
way which may be 
large enough to clear 
the tubes in the 
cooler portions, may 
be altogether inade- 
quate to clear those 
in the lower por- 
tions. Thus, for 
example, the steam 
way which may suf- 
fice for A, Fig. 2, 
may not be great 
enough for B, the 
4I_—._ ultimate __—_ delivery 

from which into C 

is hampered by the 
discharge from all the pipes above it into D. If a boiler 
of this kind, wrongly proportioned, is worked quietly, 
it may do very well. If it is forced, B will be emptied, 
the water being driven back into E. If the fire is very 
fierce, the lower tubes may be ruined in this way; if 
not, then water will be taken by gulps into B, and the 
result will be unsteady working, and priming more or 
less severe. This is a principal reason why the numerous 
class of boilers with long pipes and deep “ headers” 
have proved themselves unfit for forcing. They answer 
very well with moderate draught and an evaporation at 
the rate of about 24 lb. to 3lb. of water per square foot 
of heating surface per hour. For higher rates they have 
to be specially ne: sag ; but under no circumstances 
are they suitable for the very highest rates, such as those 
obtaining in torpedo boats. 

It is erroneously held by many persons that circulation 
takes place after ebullition has commenced, under such 
conditions as those indicated in Fig. 1, because the leg B 
contains steam and water, while the leg C contains water 
only ; and even so eminent an authority as the late Mr. 
Babcock maintained that the maximum useful circula- 
tion was obtained when the contents of the ascending 
leg weighed just one-half as much as the contents of 
the descending leg. This implied, of course, that the 
bubbles of steam in the former must be equal in volume 
to the volume of water in the leg. There is no founda- 
tion in fact for this theory. If it were true, it would 
suffice to displace half the water in the ascending leg 
with corks to get circulation with cold water. Those 
who hold the same view as did Mr. Babcock forget that 
the pressure of water is a function of the head and not 
of the mass; and so long as the head of water is the same 
in B as it is in C, it matters nothing what may be 
suspended in B, there will be no circulation. This is 
very clearly proved by the aid of bent glass tubes, pro- 
vided they are not too in diameter, when an action 
takes place to which we shall refer by-and-bye. If the 
experiment is = carried out, a continuous upward 
rush of steam bubbles may be maintained in one, while 
there is practically no movement of the water. We have 
no doubt that in some forms of water-tube boiler there is 
no circulation of the water worth mentioning. Indeed, 
the only arrangement maintaining circulation, consisting 
of an external down pipe, has been removed, and the 
boiler has in no way suffered. As a rule, however, in all 
water-tube boilers there is circulation of water, and in 
some it is exceedingly violent and rapid. We have yet 
to consider to what this cir- 
culation is due. This we 
shall endeavour to explain 
in our next article. Before 
doing this, however, it is well 
that our readers should be 
in no doubt concerning the 
unequal density argument. 
It will be made clearer 
by Fig. 8. Here, in the 
ascending leg, are seen 
a number of steam bub- 
bles, which, of course, dis- 
place a certain volume of 
water. If now it were 
possible to weigh the 
contents of A and B, it would be found that the former 
was much the lighter. This being so, it is held that 
water flows from B to A. It seems sufficient to state the 
case to show its absurdity. We have already pointed out 
that corks might take the place of the bubbles in cold 
water, but no one dreams of saying that circulation 
would take place. In very many if not in most water- 
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tube boilers then, the case stands thus :—The tempera. 
ture of the water is very nearly the same in both A and 
B. Not infrequently the diffsrence is not one degree. No 
circulation worth the name can then be produced by differ. 
ence of water temperature. Again, the head is the same 
in A and B, or, rather, it is higher in A than B, so that 
circulation cannot be due to the difference in height of 
the contents of the two legs. In connection with this 
point, we —e an account of an experiment carried 
out in the United States by Mr. Hogan, the patentee of 
a water-tube boiler. Fig. 4 shows the experimental 
boiler. The pipes and boiler 
were filled with water to the 
water-line, and the water 
was gradually heated until 
the fire was in good condi- 
tion. The fire was then = 
forced, and in a few minutes [ 
water and steam were thrown wi 
upward from A to B some a | 
20ft. The distance from C 
to A was 18ft. 

It will, we think, scarcely 
be maintained that this ac- 
tion was due to the differ- 
ence in weight of the 
columns of water C A and 
E F. So long as the theory 
is maintained and acted upon, | 5 
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that a difference in the 
weight of the contents of 
the rising and falling 
columns is the cause of cir- 
culation, so long will faulty 
methods of construction be 
adopted. It is because that either by accident or as a 
result of sound knowledge the theory has been ignored, 
that important advances have been made in the con- 
struction of tubulous steam generators. 
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ELECTRICITY AND STEAM POWER IN SWITZER. 
LAND. 


ACCORDING to a recent report of the United States Consul 
at Chemnitz, Saxony, of which that locality is the most 
important manufacturing centre, is at present much inter- 
ested in the comparisons being made in Switzerland between 
the cost and advantages of steam power and of electricity 
gained by utilising water. 

It used to be urged that Switzerland’s water supply, if 
properly utilised for obtaining electricity, would reduce very 
considerably her cost of production. The necessary sluices 
were laid, dams made, wheels hung, and wires put down. 
Every effort that science could suggest, ingenuity devise, or 
mechanics arrange, was made in the different cantons to 
gather electricity by, and transmit it from, the rivers and 
streams, but the latest reports show that if Switzerland, or 
any country with a similar climate, is to find its way into 
the world’s markets, and take a place in the front ranks, it 
must be by some better method than the use of electricity 
gained and transmitted from rivers and waterfalls. 

The following table, recently published at Chemnitz, shows 
what 50, 300, and 500-horse power costs per horse-power per 
annum in Bohemia, England, Germany, and Switzerland :— 


Up to Up Up to 
Country. 50-HL.P. 300-H.P. 500. 

£8. d. £e. d. £s. d. 
Bohemia MY. ..°6 2S ss. Cee 
England Re Ret rt gers 
German ee » wee $49 .. 33 8 
Switzerland... 915 8 sew. te 


Compared with the preceding, the cost of the same amount 
of horse-power produced by electricity and transmitted 
3} miles by an air line in Switzerland, according to results 
published in connection with the foregoing table, is: 50-horse 
power, £6 6s. 10d.; 300-horse power, £3 10s. 10d.; 500-horse 
power, £2 12s. 4d. Adding to this the cost of transmission, 
the total cost will be: 50-horse power, £12 Os. 5$d.; 300-horse 
power, £6 10s. 4d.; 500-horse power, £5 6s. 3d. 

It is only by building a large plant—500-horse power at the 
very least—that electricity begins to show any profit that 
would commend it as a substitute for steam. Switzerland, 
with its freshets, its uncertain supply of water—for though 
there may be always enough, there may at times be too 
much—its icy winters, electrical disturbances during moun- 
tain storms, and the dangers from high-tension currents, 
causing much inconvenience and labour in laying, caring for, 
and repairing the wires carrying currents over long distances, 
is hardly the best place for the experiment. 

Add to all these disadvantages the necessity of keeping up 
a large steam plant to carry on business when electricity 
fails. Where work is carried on day and night, incases where 
the power is used also to supply light, which it does at very 
small cost, it can be made to 2h the place of coal at less 
cost. Some streams are much better suited for electrical 
power purposes than others, and are often much more easily 
utilised. There are valleys and places where the transmitting 
plant need not be very long, from one-half to three miles. In 
such cases the transmitting plant, which increased the price 
almost double in the case of 50-horse power and 300-horse 
power, need be neither very large nor very costly. The 
experiments being made in Switzerland are of great interest 
to those engaged in applying the waters of the Niagara and 
other streams for supplying electrical power to the United 
States mills and shops. 








City AND GuILDs TECHNICAL COLLEGE, FInsBURY.—A 
course of three lectures on “‘ egy Gen gE of Ei 
will be given by Mr. R. G. Blaine, M.E., Assoc. M. Inst. C. 
on Thursday evenings, from 7.30 to 8.30, commencing Thursday, 
January 18th. Syllabus of lectures:—Lecture J., January 18th: 
El tary principl Centrifugal force. Rules. Simple conical 
pendulum governors. Effect of ‘‘loading” a governor. Fluctua- 
tion of speed. Isochronism. Parabolic governors, Numerical 
examples. Lecture II., January 25th: Hartnell’s and other spring 
governors, Automatic regulation of expansion by Corliss, Prieli, 
and other ‘‘trip” gears. Supplementary governors and governor 
attachments, Defects of various governi ments, The 
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testing of engine governors, Lecture III., February lst: The 
verning of marine engines, and sp governors. 
neumatic governors. ‘‘Fluid-friction” governors. vernors for 


ge and petroleum engines. Electric governors, Conclusions. 
‘ee, 3s. 
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OVERFLOWING WELL AT BOURN, LINCOLNSHIRE 


MESSRS. C. ISLER AND CO., LONDON, ENGINEERS 











REMARKABLE OVERFLOWING 
WELL. 

Tue above engravings illustrate the overflow from a 
remarkable well recently sunk for the town of Spalding. 
This well was completed at Bourn, Lincolnshire, by Messrs. 
C. Isler and Co., London, as a means of supply for Spalding. 
No records, as far as we know, are published of springs being 
tapped in England yielding a larger quantity of water than 
this one at Bourn. 

At a depth of 100ft. from the surface the yield was 1,872,000 
gallons per day, and’on the advice of Messrs. 
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such as are now in everyday use. A somewhat sensational cylinders containing such substances as carbon dioxide and 
accident, reported and commented on with equal zest and | nitrous oxide in the liquid state have been in use for twenty 
ignorance by sundry newspapers, has served as a source of | Years or more. The gradual growth of the demand for com- 
alarm to many worthy people who had hitherto considered pressed gas, and the increase in the pressure at which it is 
that a lantern lecture was at least physically innocuous. | stored, have led to the substitution of steel for wrought iron 
That the risk run by any individual is infinitesimal, and as a material for the construction of the cylinders, and in 
alarm, therefore, superfluous on his part, becomes obvious | great measure to the use of a weldless, in place of a welded 
when the number of accidents hitherto recorded—three to vessel. As manufacturers have shown themselves capable of 
wit—is compared with that of the occasions on which . a ae ee as it a — a Bs Fr name 4 
ine has imself withi nge of a char ra y should have complied with ano e 
ee ay See ee Oe ae * 8 of their customers, which should be satisfied somewhat cau- 
tiously. This demand is that the cylinders should be above 











Isler and Co. it was resolved to carry the bore 
deeper, with the result that at 134ft. over 
5,000,000 gallons per day are now obtained. 
The overflow really proved wonderful, and 
unless means had been taken for carrying this 
water away into a dyke, which runs into two 
rivers, the country around would have been 
flooded. Precautionary measures had to be 
taken in this instance, asin a former one, to 
insure that no water should escape outside the 
tube. Owing to the great pressure which exists 
there are several boreholes in neighbouring 
districts which allow a great portion of the 
water to escape outside the tubes, causing an 
unnecessarily great waste. In the Bourn well 
there are three tiers of pipes inserted in the 
borehole, and each tier of pipe brought to the 
surface, and each driven tightly into the soil, 
the annular space being filled in with specially 
prepared cement, as shown in Fig. 1, which 
gives a section of the well and shows the 
material passed through. 

Previous to tapping the main springs chaly- 
beate water was met with at 65ft. 10in. from 
the surface. This was safely eliminated by the 
driving of the 13in. pipes, which are the main 
supply pipes of the boring. 

At 78ft. 6in. from the surface the main springs 
were tapped in the Lincolnshire oolite, the 
water rising very slowly, and took twenty-four 
hours to overflow from this depth. But oncon- 
tinuing the boring deeper the volume of water 
rapidly increased, with the result that at 100ft. 
the supply was 1300 gallons per minute overflow, 
or 1,872,000 gallons perday. At 120ft. from the 
surface the amount of overflow was 1800 
gallons per minute ; and at 134ft. nearly double 
the amount, namely, 3480 gallons per minute, 
giving a result of 5,011,200 gallons per day. 
The pressure remained at each depth the 
same, namely, 101b. to the square inch. The 
water flows, by gravitation, through ten miles 





| all things light, and largely owes its origin to the peripatetic 
| lantern lecturer craving, reasonably enough, fora littlejudicious 
| levity. The manufacturer, with this demand to meet, did what 
| might be expected, and used a stronger steel,so that the thick- 
| n2ss of the cylinder walls might be correspondingly reduced. 
| No one who has read our utterances made from time to 
| time against the extreme view that the more nearly “ steel” 
4 | resembles midsummer butter the better it may be considered 
for all structural purposes, will look for condemnation of this 
action on the part of the manufacturer at our hands. Where 
ssrength and lightness are required, a fairly strong steel as 
high in hardening constituents as experiment may prove to 
be safe is the best and most reliable material at present 
known. The whole question turns upon the safe limits for 
such steel, and data are even now being accumulated which 
will go far to settle this aspect of the matter. 

A valuable contribution to the subject has quite recently 
been made by Professor Goodman of the Yorkshire Col- 
lege, Leeds, who was consulted on the occasion of the 
accident at Bradford, already referred to above. His 
report is characterised by a thorough comprehension 
of the point specially at issue, and contains the record of . 
experiments well suited for its elucidation. Its chief 
features may be summarised in the space at our Gisposal 
without much difficulty. The cylinder that exploded at 
Bradford on being accidentally dropped contained oxygen, 
while that which suffered but a slight fall at the time of the 
occurrence was filled with hydrogen. Both were examined 
chemically and mechanically. The condition of the inner 
surface of the burst cylinder indicated that the metal had 
not been annealed after the cylinder was completed, an 
omission of much moment. Test pieces cut from both 
cylinders were compared with others from an ordinary 
cylinder in use at the Yorkshire College with significant 
results. Thus an unannealed specimen of the burst cylinder 
had a tensile strength of 52:03 tons per square inch, with 
an elastic limit of 47-46 tons, as compared with 36°70 tons 
and 34:28 tons, the corresponding values for the Yorkshire 
College cylinder. On annealing duplicate test-pieces, these 
figures became 42°83 and 28°77 tons, and 24°02 and 14°24 tons 
respectively. Similarly, alterations in the same direction 
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of a to the company’s reservoirs at Spalding. 

ig. 4 is an illustration of Messrs. Isler’s 
Crown diamond rock-boring and percussion boring machinery. , 
The engraving also shows the gantry standing over the 
machine for withdrawing the tube and the core, or for | 
carrying the monkey or other apparatus for driving the 
ercussion tools or the tubes, and also for suspending the 
oring tool and giving the required feed downwards. 








THE SAFETY OF COMPRESSED GAS 
CYLINDERS. 
Ir is a matter of common knowledge that there has been 
something like a mild scare concerning the supposed danger 
arising from cylinders containing gases at high pressures, | 











| of the extension and reduction of area of the test-pieces were 
observed. A further demonstration of the reliability under 
severe and sudden stresses of steel of the character of that 
composing the Yorkshire College cylinder was afforded by an 
experiment which consisted in twice dropping the fully 
charged cylinder from a height of 50ft. on to a block of cast 
iron, under which conditions the cylinder received small 
dents, but was not otherwise impaired. The experi- 
mentum crucis consisted in pressing a V-shaped block 
into the cylinder under a testing machine. It was not 


ISLER’S BORING AND PERCUSSION MACHINERY 


cylinder—which may be expressed as 3 + a, where a is very 
large compared with 3. Nevertheless the mere fact that arisk 
is infinitesimal is no reason why it should not be eliminated if 
the elimination can be accomplished by an expenditure not 
widely disproportionate to the result to be achieved. It is on 
this account that the attention which is being devoted by 
those commercially interested in the manufacture and sale of | 
cylinders and compressed gas, to the determination of limit- | 
ing conditions of safety for the material used for the con- | until the V-block had made a dent 2}in. deep that the 
struction of cylinders and for its treatment during the process | cylinder burst, and even then no fragment of metal was 
of construction, is not only laudable from the point of view of | detached. The appearance of the cylinder burst in this 
the public, but eminently sensible from their own. manner is shown at Figs. 1. Another similar cylinder was 
Although the wide employment of compressed gas has | tested to destruction by hydraulic pressure, the ultimate 
arisen within the last decade, yet for scientific purposes | effect being shown in Figs. 2. In this case slight permancnt 
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OVERFLOWING WELL AT BOURN—WELL AND STRATA SECTIONS 
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bulging took place at a pressure of 62001]b. per square inch, 
and fracture occurred at 6700 lb., that is 3:7 times the work- 
ing pressure of the cylinder—a sufficient factor of safety for 


the purpose. 
Apart from the question of annealing, the analysis of the 
* metal composing the cylinders suffices to make the divergence 
in their behaviour intelligible. The burst cylinder contained 
carbon 0-480 per cent.; manganese, 0°648 per cent.; silicon, 
0-214 per cent.; whereas the cylinder from the Yorkshire 
College had carbon 0-180 per cent.; manganese, 0:374 per 
cent.;' and silicon, 0-032 per cent. Sulphur and phosphorus 
were low in both samples, and the failure of the burst 
cylinder could not be attributed to either of these constitu- 
ents. 


The consideration of the whole of these results leads irre- | 


sistibly to the conclusion that the metal of which the York- 
shire College cylinder was composed is altogether softer, and 
therefore safer under shock or any sudden stress, than is that 
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BURST CARBONIC ACID CYLINDERS 


of which the burst cylinder was made. It is probable that | 
the two materials may be regarded as representing something | 
like the limits within which steel to be used in making 
gas cylinders should fall. It does not follow from this 
that we must remain content with the softer and weaker 
material, or that there is necessarily danger in adopt- 
ing a steel with a higher content of hardening consti- 
tuents. It is possible and reasonable to say that a cylinder 
of very mild steel, free from sulphur and phosphorus, 
of such thickness of wall as to enable it to withstand an 
hydraulic test of about double its working pressure, is a very 
safe vessel for containing gases under pressure. What is, 
however, as yet impossible to say, is the precise point at 
which any raising of the carbon content of the metal is 
attended by danger. It is of primary importance in this 
connection sedulously to eschew all confusion of issues 
between the character of the metal as governed by its com- 
position and that which it possesses in virtue of its treat- 
ment. The comparison of steels of increasing carbon content 
must be made when each has received as careful and uni- 
form working and annealing as the manufacturer can give it. | 
Otherwise, owing to the fact that the sensitiveness of steel | 
to irregular working and heating increases pari passu | 
with its carbon content, errors in treatment which would | 
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have but smail influence on a steel of very mild quality 
would seriously affect one intrinsically harder, and lead 
to its condemnation. In short, it may be said in one 
sentence, that for cylinders of fair thickness, and therefore 
weight, as mild a steel as is now commonly made may be 
used, while if a considerable decrease of thickness and 
weight be demanded, a higher grade steel in every way, of 
which the composition, mechanical properties, and mode of 
working are under constant observation, must be employed— 
of course, at an increase of cost. Our hypothetical lanternist 
must decide whether the game is worth the limelight. There 
| isone other aspect of the subject which has been as yet scarcely 
considered, even by those directly interested. Nothing is 
at present known as to the effect of gases, some of them of 
| great chemical activity, upon the steel with which they are in 
| contact at high pressures often for months ata time. The 
| only investigation of the kind that has been made, as far as 
| we know, is one undertaken by Brin’s Oxygen Company, 
| which was directed to ascertain whether internal corrosion 
| of cylinders used for the storage of compressed oxygen took 
| place to any serious extent, and resulted in the conclusion 
| that the alteration of the surface of the metal was but slight. 
| But it is by no means impossible that effects more profound 
| and less obvious than those of corrosion may be produced 
| under conditions as severe as those obtaining in the case of a 
| cylinder charged with oxygen at high pressure, and nothing 
| but direct experiment, intelligently planned and executed, can 
| negative this possibility. The same doubt arises in equal or 
| greater degree in the case of hydrogen and chlorine, both 
gases being now procurable in a compressed state, in steel 
| cylinders, as ordinary articles of commerce. Until it is 
| definitely proved that no alteration of the quality of the metal 
| composing a gas cylinder takes place during a long period of 
use, there exists no guarantee that a cylinder, originally of 


| unexceptional quality, may not deteriorate, without showing 
| signs of the change which it has undergone, and thus become 
| @ source of latent danger. 








THE ROYAL INSTITUTION. 
GASEOUS AND LIQUID AIR. 


| records, by means of self-registering apparatus. 


Iy the first three of the six Christmas lectures at the Royal | 
Institution, on ‘‘ Gaseous and Liquid Air,” Professor Dewar | 


gave the following table :— 


Ejfects of Pressure of Air. 
| 











the only scientific experiment which has been executed in 
Westminster Abbey, and it was perfect in its simplicity and 
conclusiveness. Boyle first tried the experiment from the 
leads of the Abbey and outside the building, where the results 
were inconclusive because of variations of temperature. Then 
he repeated it several times inside the Abbey 
with completely uniform and _ satisfactory 
effects. In this historical experiment Boyle 
i took a flask B—Fig. 1—full of air, opening into 
it | a bent tube, one bend of which tube was filled 
with oil to the level A. In the experiment the 
arrangement must be touched as little by the 
fingers as possible, and that alone near K, to 
avoid serious alterations of temperature. After 
B was filled with air on the floor of the Abbey, 
and the oil A was at the same level in both 
limbs of the U-tube, when the bottle was 
quickly hauled up by a cord to near the roof 
the air expanded, and the oil rose at A, because 
of diminution of outside pressure with increased 
elevation; this Boyle called “ the spring of air.” 


YY) 


Fig. 1. When the flask was filled near the ceiling, and 
was then lowered, a reverse effect was demon- 
strated. Professor Dewar then performed a number of 


experiments of the same nature, but with more delicate 
apparatus previously described in these pages. 
When dealing with the compression of air, he said that 
they had been able to apply a pressure to it of 3000 atmo- 
spheres, and to make accurate observations while it was 
| under that pressure, equal in weight to that of a column of 
| mercury nearly 14 mile high, a column, therefore, which 
| if placed horizontally would reach from the Royal Institution 
to the Albert Hall, or from the Institution nearly as far as 
the Bank of England. He said that the lowest pressure 
in the free atmosphere yet reached is ten miles, from which 
height a small Galton has brought down meteorological 
When deal- 
ing with the subject of mirage, he produced one artificially, 
by taking a thin horizontal line of light from the electric 
lantern, and projecting it upon a screen; the rays, in their 
assage, were made to almost graze the top of a strongly 
eated iron plate, to represent a hot sandy desert, and then 
two lines were seen upon the screen, the upper one quivering. 
The philosophy of this is, that the air being more rarefied 
close to the plate, refracts light there less than it does where 
it is cooler. 

When dealing with the chemistry of air, he gave the 














——_ no — of Bnew wo in ae of following figures as the result of minute careful analysis :-- 
. ad 5 oe an xs nie sig eT = Composition of Common Ar. 
eS } 125 | Vols. per 1000. 
5 sx) + Sa a a” | Nitrogen - 779 0600 
RS ae | Oxygen... .. «. 206°5940 
ee eer are | ale Te eee | Aqueous vapour .. 14-0000 
He said that the majority of people rarely consider that | Garon dioxide .. pie 4 
they never weigh anything correctly in air, for the air | Ozone .. .. 00015 
possesses weight, and the different substances weighed dis- | Nitric acid .. eee 0-005 
place it in different volumes ; but for ordinary purposes these Oxygen. Nitrogen 
errors may be neglected London ° eb ‘es 20°885 79115 
A i 8 . R American praitie .. .. .. 20°910 79-000 
In relation to Whitworth’s true planes, he said that when Summit of Pinchincha, 16,000ft... 20 990 79-010 
one of them upholds another in air by mere contact, the 18,000ft. above London .. s+ ee 20°885 79115 
effect is not entirely due to pressure of the outside air. To Pacific Ocean oe se ce oe © 20065 79°085 
prove this he caused one Whitworth plane to come into Composition of Pure Air. 
contact with another in the vacuum of an air-pump, and then Weight. vo 
7 a ae 9 Oxygen.. 23°235 21°026 
to lift the lower plane when both were inside the vacuum. Nitrogen 76 765 78-074 
Professor Dewar gave the following chronological table of 
the earlier fundamental discoveries in relation to air :— 100-000 100 000 
° . ; Grammes 
Chronological Table of Discoveries. ‘ Weight of 1 litre at 0 deg. C. and 760mm... .. .. .. 1/2938 
Galileo .. .. : Air thermometer 1600 Weight of 1 litre of common air at 20 deg. C. and 730mm. 1°15!2 
Re te hey oh 
am “aad Barometer .. .. .. 1644 
BEE 2s. «0 os Hill riment +» 1648 ‘ s 
Otto de Guerrick rr fone wea Se al THE returns of the Manchester Ship Canal during the 
Boyle .. .. «- .. oo o- .. Spring of air -- 1662 first week show that twenty-nine vessels were berthed at Man- 
ar qt Tovoins: } .. Chemistry of air.. $1755 chester and Salford Docks, They carried about 17,000 tons 
Scheske, Cavendich, Lavelator = | of merchandise. There were also man nger — 
H id he I ae B ge ES ee | principally cxcursion—trips. The locks, sluices, and other 
e said that Robert Boyle performed, so far as he knew, | machinery worked well. 
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— 
RAILWAY MATTERS. 


In our last impression we stated that Mr. Thomas 
Parkin, jun., was to take the osition of locomotive and carriage 
superintendent of the Manchester, Sheffield, and Lincolnshire 
Puilway. This is not quite correct. Mr, Parkin, jun., will be 
superintendent of the carriage and wagon department, but Mr. 
Harry Pollit has been appointed locomotive superintendent. 


Ir appears to be regretted now that the Durham Coast 
railway scheme, project ye private company, was abandoned, 
for it is thought that the North-Eastern Railway Company will 
take their time about themselves constructing such a line. It 
appears that the only assurance the company have given is that 
they will proceed with the work when there are prospects of coal 
pits being opened out along the route. 


Tux Dublin Southern Tramways Company have 
obtained sanction to introduce electricity as a motive power, and 
this means, according to a local paper, that passengers will be 
carried to Dalkey for sixpence in 40 or 50 minutes, The additional 
capital required to carry out the scheme for running the cars by 
electricity is estimated at from £100,000 to £150,000, and as the 
project is a local one, and calculated to benefit a large section of 
the population of the city and suburbs, it is looked forward to 
with hopeful anticipations, 


Tue Winby locomotive James Tolman will very soon 
be put in service on the Chicago, Milwaukee and St. Paul, between 
Chicago and Milwaukee, hauling passenger trains. Latlroad 
(Gazette says:—The reader doubtless remembers that this is the 
double-barrel, four-cylinder locumotixe designed by Mr. Winby, 
exhibited at the World’s Fair ; and he will remember also that the 
designer has been very anxious to get competitive trials with loco- 
motives of American design and build. It was supposed that the 
locomotive would be brought east to run on the Royal Blue trains 
in competition with the Baldwin compounds, and perhaps that will 
be done later. 


Tur Spanish Ambassador announces that his Govern- 
ment has fixed the 16th of March next, at 12 noon in the Colonial- 
office at Madrid, and at 8 p.m. at the Government House, Manila, 
for the sale by public auction of the concession of a railway from 
Manila to Taal, passing through Calamba and Batangas—Philip- 
pine Islands—the distance being 126,126-27 m. Persons desiring 
to obtain details of the manner in which the auction is to be con- 
ducted, the conditions upon which the contract, which is valued 
at 3,710,730 dols., is to be carried out, and the manner in which 
application to take part in the auction should be made, are re- 
quested to apply to the Spanish Consulate-General, 23, Billiter- 
street, E.C., where the information will be supplied. 


Ir is announced that the company which owns all the 
tramways in Budapest, having altogether a length of about fifty-six 
miles, has resolved to adopt electricity as the motive power over the 
entire system. The conversion of the system, it is computed, will 
take three years to complete. The total cost of the change is 
estimated at £1,000,000. Whilst the Government and Municipality 
there are vieing with each other in such improvements in the means 
of transport, the authorities in Vienna, remarks a correspondent, 
treat that important interest with strange indifference. The 
populous outer suburbs of Vienna were incorporated with the city 
three years ago, yet, the Hlictrical Engineer says, up to the present 
moment nothing has been done to unite them by means of tramways. 


APPLICATION is being made to Parliament this session 
for power to construct a new line of railway from Uxbridge to 
Rickmansworth, The line will be ten miles in length, and besides 
connecting these two important towns, will open up a large rich 
tract of beautiful intervening country, of which the charming 
village of Harefield forms the centre ; the proposed line would also 
afford facilities for a valuable interchange of traffic between four 
trunk lines, viz., the London and South-Western, the Creat 
Western, the London and North-Western, and the Midland Rail- 
ways. Another ay og | Bill will also be brought before Parlia- 
ment this session by which it is proposed to form a junction with 
the District Railway at Ealing, and thence run through Alperton 
and Sudbury to South Harrow. This line will be the means of 
bringing several outlying districts in direct communication with 
the metropolis, and will supply a long-felt want in the localities 
which it is intended to serve. ‘The engineers tothe Uxbridge and 
Rickmansworth Railway are Messrs. Moss-Blundell and Ridley, and 
for the Ealing and Harrow Railway, Mr. A. J. Barry. Mr. R. T. 
Wreathall, F.8.J, has made both of the Parliamentary land valuations. 


WritinG on electric traction, the Electrical World of 
the 29th ult. says:—‘‘The next year promises to be an important 
one in the field of electric traction, The prize offered by the New 
York Metropolitan Traction Company, to which we referred last 
week, will attract additional attention to the subject of street rail- 
way conduits, which, however, had already assumed considerable 
proportions, and several new conduit systems now in process of 
development may soon enter the active field of competition. The 
Lake Roland elevator electric railway in Baltimore will doubtless 
serve as a model for similar enterprises, while the completion of 
the Metropolitan elevated road of Chicago during the next year 
will place in operation the most extensive system of the kind in 
the world, even exceeding the similar one at Liverpool, England. 
The success that has attended the experiment with the Waddeil- 
Entz storage battery system on Second Avenue, New York, is also 
encouraging in this direction, One of the most favourable points 
for electric traction lately developed is the unsatisfactory results 
obtained from the use of the cable in a number of recent instances, 
It is said that the broadway cable is far from being satisfactory 
from a financial point of view, and recently this system was aban- 
doned in a Western city, notwithstanding the large investment in 
plant, thus almost entirely lost. In New York one company 
alone has more than eighty miles of street railway below Central 
Park with which it would be impossible to use the cable, and many 
other streets would be avaliable for such roads that are now 
jealously guarded against the dreaded trolley and the plebeian 
horse car. The trolley has as yet by no means reached its limita- 
tion, but that a limitation to its use exists cannot be denied.” 


A report has been published on the collision and 
accident which occurred on November 7th, 1893, at Dover Town 
station, on the South-Eastern Railway. In this case, just after an 
up mail train had started from the mail platform at the town station, 
its engine came into slight collision with the first of three empt; 
carriages, which had been left foul of the crossing through whic 
the mail train was passing. This carriage was dragged forward 
with the engine, thrown off the rails, and came into collision first 
with one and then with a second of a central row of cast iron 
columns supporting the iron and slate roof which covers the station, 
breaking off the first column near the bottom, and throwing the 
second out of Fone 3 consequent upon this, a portion of the roof 
at once came down, a portion of the débris falling upon the engine, 
tender, and upon the roofs of two vans next the tender, the train 
having been brought to a stand after the engine had run between 
thirty and forty yards from its starting point. In concluding the 
report, Major-General Hutchinson says this collision was imme- 
diately due to neglect of duty on the part of assistant-shunter 
Bushell, who did not see that the chock-block properly worked 
after the empty carriages had been knocked back into the siding. 
‘If the use of the chock-block was found, as stated, to interfere 
unduly with the shunting in the station yard , the matter should have 
been represented to the Board of Trade, when means would have 
been suggested for remedying the inconvenience, without depriving 
the mail departure line of the safeguard provided by the chock- 
block.” The word ‘‘suggested” must be assumed to have been 
used inadvertently, otherwise the prerogative of the Board of 
Trade is misunderstood, or else it is presuming to advise where it 
should only permit, and where others are better judges, 











NOTES AND MEMORANDA. 


Ter deaths registered last week in thirty-three great 
towns of England and Wales ‘corresponded to an annual rate of 
22°8 per 1000 of their aggregate population. 


THERE are 5925 lighthouse stations in the world, 
according to the British Admiralty lists, Of these England has 
817, the United States 802, Canada and Newfoundland 494, and 
France comes fourth with 444 lights, The whole of Europe has 
3477 lighthouses or stations, 


THE second special report on the Victorian coalfields by 
Mr. J. Stirling, F.G.S., has been published by the Victorian 
Department of Mines, and it provides a good deal of useful and 
interesting information on the possible fuel supply of our Austra- 
lian colonies, It also provides a great quantity of food for thought 
for the geologist who can enter into the mechanical side of physio- 
grapby. 

Ligut. CaHoon has described a three-wire simple alter- 
nating current system which consists of a transformer, from the 
middle point of whose secondary a third wire is led, thus applying 
the same principle used in the Edison three-wire system. Is the 
employment of the system necessitates the use of a secondary 
street system of wires, and therefore a largely increased amount 
of copper, it is evident that for large plants the increased cost of 
copper would be very great—perhaps, says the Electrical World, 
very much more so than justified by the greater transformer 
etliciency. 


In London, including the metropolitan workhouses, 
hospitals, and lunatic asylums situated outside registration London, 
the annual death-rate per 1000 from all causes, which had been 
29°1, 26°3, and 23:3 in the preceding three weeks, rose last week to 
24°5. During the four weeks ending on Saturday last the death- 
rate averaged 25:8 per 1000, being 1°9 per 1000 above the mean 
rate in the corresponding periods of the ten years 1884-93. In 
greater London, 3363 births and 2614 deaths were registered last 
week, corresponding to annual rates of 29°5 and 22°9 per 1000 of 
the estimated population. 


Some years ago Sir William Arrol bought the material 
of the old Hammersmith Bridge for the purpose of using it as 
temporary plant in the erection of the F oP 4 Bridge. It had been 
up sixty-two years, and a great many of the parts had not been 
painted since its erection, as it was impossible to get at them ; yet 
those parts were in a good state of preservation—in fact, quite as 
good as when they left the works. He took some of the material 
with which it had been painted to ascertain the reason for the good 
state of preservation it was in, and the result of analysis was that 
~~ material with which it had been painted was genuine white 
ead. 


Ir has been supposed, says Mr. A. J. Jukes-Browne, 
in the Geological Magazine for December, that the total amounts 
of silica existing in the chalk with flints and the chalk without 
flints nig eh are very nearly equal; and this supposition 
favours the theory that flints have been formed by some process of 
segregation, after the consolidation of the chalk containing them. 
It is generally conceded that the silica from which such flints were 
made was a soluble form like that of sponge spicules, diatoms, or 
radiolaria ; hence by chemical analyses, aided by microscopical 
discrimination between crystalline and colloid siliceous particles, it 
is possible to determine whether flintless chalk always contains 
soluble silica, and whether chalk with flints contains little or none. 
Mr. Jukes-Browne has made this investigation, and he finds that 
there is no definite relation between the occurrence of flints and the 
absence or presence of soluble silica in the surrounding chalk. He 
thinks that chalk which is now destitute of any remains of 
siliceous spicules has, since it became chalk, always been destitute 
of such spicules ; a conclusion which has a very significant bearing 
upon the formation of flints. 


Tue annual report of the United States Commissioner 
of Patents has now grown to be an enormous volume of 776 pages, 
though confined chiefly to two great tables in which each patent 
issued during the year occupies only one line. The total number 
of patents issued in 1892—excluding reissues and designs—was 
22,661, being a few more than in 1891, but sensibly less than in 
1889 and 1890. The number of patents applied for has also been 
nearly stationary for the past four years, averaging about 40,753, 
the number last year. It appears, therefore, that only about 58 
per cent. of the patents applied for are granted. The number of 
re-issues has steadily declined and is now insignificant. The num- 
ber of patents granted yearly is now about five-fold what it was in 
1860, and about twice what it was in 1867. Never until 1838—and 
only once before 1846—were so many as 500 patents issued in one 
year ; never until 1853 so many as 1000 ; never until 1867 so many 
as 10,000, and never until 1883 so many as 20,000, After once 
attaining each of these rates—except the first, as stated—the 
number issued has never fallen below it. The ratio of growth is 
quite startling to look at, though there seems to be at last some 
check to it, since for ten years the number has been nearly 
constant. 


In a paper on the “ Mutual Action of Bodies Vibrating 
in Fluid Media,” by MM. Burson and Juppont, experiments are 
described made with two vertical discs, placed in air with their 
axes coincident. The one was made of steel 0:033 cm. thick and 
12cm, in diameter, and was kept vibrating by two small electro- 
magnets, excited by currents of intensities, varying according to 
the amplitudes required. The other was of mica 0-012 cm, thick 
and 6cm. in diameter, fixed normally to the bent end of a light bar 
of aluminium, which supported by a long silver wire, formed the 
movable part of a torsion balance. The movement of this disc is 
due to the surrounding air, thus being analogous to electrostatic 
induction. The experiments were made inside a cage draped with 
soft and loose cloth, to prevent resonance. The torsion was 
measured with a vernier micrometer to »,deg. The attractions 
exhibited between the two discs when vibrating ranged from half 
a dyne to about 600 dynes. Ata distance of 1mm. it was 602°3 
dynes ; at 2mm., 98°0 ; at 4mm., 14°5; and at 10mm., 2°55. To 
produce the same forces electrostatically, a difference of potential 
of 60) volts would be required. Natwre says the authors intend to 
study the effect of distance and of the medium in the case of 
pulsating spheres, 


In a recent paper on the action of some metals upon 
acid solutions of their chlorides, MM. A. Ditte and R. Metzer say 
that if a plate of tin is plunged into a concentrated hydrochloric 
acid solution of stannous chloride, upon which a layer of water has 
been poured, crystals of tin are rapidly formed near the surface of 
separation, The arrangement amounts to a galvanic cell, in which 
the same electrode is plunged into different liquids. A solution of 
stannic chloride shows the same phenomenon, whick takes place as 
soon as the water has, by the diffusion of the salt, become suffi- 
ciently conducting to permit the passage of the current. The tin 
above the surface of separation merely acts as a negative electrode, 
and may be replaced by a platinum wire. That the phenomenon 
is one of electrolysis may be shown by replacing a small portion of 
the bar of tin by an insulator placed at the surface of separation. 
No crystals are deposited until the two separated portions are 
brought into communication by the diffusing salt. When the 
stannic chloride solution is placed in a porous pot in a vessel of 
acidulated water, and the two liquids are joined by platinum 
plates, no electrolysis takes place ; but cadmium treated by the 
first method shows precisely similar phenomena, Zinc, which is 
easily dissolved by the most dilute hydrochloric acid, shows nothing 
similar. Nickel, which is quickly covered with a protecting layer 
of hydrogen, and also bismuth and antimony, which are insoluble 
in hydrochloric acid, show no phenomena analogous to those exhi- 
bited by tin. 


MISCELLANEA. 


THE Hoosac tunnel, Massachusetts, is the longest in 
the United States. It is four and three-fourths miles in length, 
and cost £2,800,000. ; 


WE are requested to state that Mr. Sherley Sherley- 
Price was admitted a partner into the firm of Wheatley Kirk, 
Privo, and Goulty, on January Ist, 1894. 


< . 
Mr. James Paxman, who has for many years been the 
sole porate of Messrs. Davey, Paxman, and Co., engineers, 
Standard Ironworks, Colchester, has taken into partnership his son, 
Mr. William Paxman, from the Ist of January. The title of the 
firm remains unchanged. 


At the annual meeting of the Cleveland Ironmasters’ 
Association, held at Middlesbrough on Monday, Mr. David Evans, 
of Messrs. Bolckow, Vaughan, and Co., was elected president for 
the current year, and Mr. William Eden Walker, of Messrs. Walker, 
Maynard, and Co., Redcar Ironworks, vice-president. 


A sErIovs interruption of the water supply of Birming- 
ham occurred on Sunday morning, owing to the bursting of the 
Whitacre main, following upon the breakage of the Lichtield-road 
main on Thursday. Both accidents are attributable to the excep- 
tional severity of the frost. In consequence of the breakage of 
the second main quite half the city was suddenly deprived of water. 
On Monday the Corporation water-carts were in full activity in the 
famine districts, and the hydrants were generally kept open. 


A TABULATED statement of limited companies, number- 
ing fifty-two, and chiefly concerned with coal, iron, and steel, 
situated in the Sheffield district, or largely held by Sheffield 
investors, exhibits a called-up share capital of £14,647,100, and 
a present market value of £11,615,260, or a depreciation of 
£3,031,840. The depreciation last year was £2,014,111. Since 
1890 the value of Efty-one companies, in which the Sheffield 
pl interested, has gone down to the huge amount of 


Tue tender of Mr. Geo. Bel], Tottenham, London, for 
the works of the filtration area for the Manchester Corporation at 
Davyhulme has been accepted. The works consist of about 100,000 
cubic yards of excavation, 20 miles of piping, and a large quantity 
of Portland cement concrete and other works. The works have 
to be completed in four months. Mr. Bell has just completed for 
the Manchester Corporation a contract of £50,000 for the construc- 
tion of precipitation tranks, embracing an area of about ten acres, 
and other works in connection therewith. 


THE English Consul at Antwerp, writing on the 
Antwerp International Exhibition, says:—-‘‘Few people in 
England, I believe, realise the extent and impcrtance of this 
Exhibition. So far as regards the size of the grounds and the 
dimensions of the main buildings, it will be about one-third the 
size of the Columbian Exhibition. Jackson Park has an area of 
nearly six hundred acres, and the main buildings covered eighty 
acres. The park in which the Antwerp Exhibition will be held is 
two hundred acres, and the main buildings will enclose twenty-five ~ 
acres. 


Tue steamer Dynamic, from Belfast, conveyed to 
Manchester on Monday by the Ship Canal the first cargo of cattle. 
The event excited some interest, as it is expected that with such 
a vast population in the district a large cattle trade will soon 
spring up. Salford has already one of the largest cattle markets 
in the kingdom, although railway charges have to be paid in some 
instances from ports so far distant as Newcastle. The Board of 
Agriculture have granted Manchester permission to land and 
slaughter cattle from foreign countries, but some little time will 
elapse before the requisite buildings can be provided. 


Tax Stockton Town Council have had before them a 
report from their borough engineer relative to the new Corporation 
Quay, in which a crack of some considerable importance has 
appeared, caused, it is thought, by a very strong force of water 
acting against the quay from behind. This water has found access 
to the river under the wall, thereby removing a portion of the 
river bed which is essential to the support of the quay. The 
Corporation will seek the aid of Sir Alexander Rendel in advising 
them as to the best course to pursue in order to stop the pressure 
of water and prevent further damage. Prior to doing this, they 
will employ the Tees Commissioners’ diver to examine the site of 
the defect. 


To the long list of burst gas cylinders—a list going 
back to the bursting of a carbonic acid cylinder in Paris, 
nearly half a century ago— another must be added. The 
January issue of the Magic Lantern Journal says:—‘* Word 
has just reached us of the explosion of an oxygen cylinder 
—London make—which was being landed from a steamboat 
at Albany, N.Y., U.S.A. Several cylinders had been landed 
and thrown ina pile on the wharf, and as the last but one was 
being thrown down it burst, injuring four men to such an extent 
that they are not expected to recover. Our latest information 
states that one has since died. If they want something they can 
throw about with safety, they had better put these cylinders down 
carefully and throw balls instead.” 


Te Barrow Naval Construction Company have con- 
tracted with the Admiralty to construct the cruiser Powerful, and 
Messrs. J. and G. Thomson, Glasgow, the cruiser Terrible. Work 
on the Powerful will be commenced forthwith, and by March 31st 
nearly £6000 is to be spent on her. The Terrible will not be 
commenced until the next financial year. Each cruiser will cost 
£800,000, be 500ft. long, and have a draught of 27ft., and a dis- 
placement of 14,000 tons. A continuous sea speed of 20 knots is 
contracted for in a four hours’ forced draught trial. Twenty- 
four knots will probably be attained. Each vessel’s armament 
will be two Yin. and one Sin. guns mounted bow and stern, twelve 
6in. quick-firing guns, and eighteen twelve-pounder quick-firing 
guns, besides Hotchkiss and Maxim machine guns and torpedo 
discharges. 


An influential Committee for consultative purposes 
has been formed by the London Chamber of Commerce in connec- 
tion with the Antwerp Exhibition, which opens on May Sth, and 
will close in November following. This Committee is to be pre- 
sided over by the president of the Chamber, Sir A. K. Rollit, M.P., 
and besides the advantage of acting in conjunction through a 
Joint Executive Committee, which has the Lord Mayor for its 
president, it has the co-operation and support of the Council of 
the Association of Chambers of Commerce of the United Kingdom. 
Mr. Gerald R. de Courcy-Perry, our Consul-General in Belgium, is, 
with the approbation of the Foreign-office, acting as British 
Commissioner-General for the Exhibition. He will also be the 
official medium of communication between the British Committee 
and the Belgian Executive. 


Tue iron and steel trades are bad in the States, but cheap 
iron ore is being actively attacked in the Mesaba Iron Range. More 
than 1,500,000 cubic yards of earth are being removed this winter 
from over the ore body of Mesaba Range Steam Shovel Mines. 
The Mountain Iron Mine is employing a force of 200 men, five large 
steam dredgers, and ten locomotives day and night, and will strip 
500,000 yards before spring, if the weather is not too severe. The 
Duluth, Missabe and Northern is putting in three miles of yard 
tracks and sidings at this mine. At the Biwabik 500 men are at 
work, and about 250,000 yards are being stripped by band. An 
American paper says, contracts are about to be let by the Minnesota 
Iron Company for extensive stripping at two mines bought by it 
lately, besides building several miles of railway and yards to and 
at the Iron King Mine. There will be 300,000 yards of stripping 





at the Iron King. 
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ELECTRIC COAL CUTTING MACHINE 





THE JEFFREY COAL MINING MACHINE. 


In no country in the world is the commercial value of 
machinery better understood than it is in the United States. 
There no sentimental feeling prevents the substitution of the | 
machine for a dozen men, when the machine can be had. 
American capitalists have learned long since that the men 
will not spare them, and they accordingly dispense with 
labour as far as in them lies. Just now the coal strike has 
led English mineowners to see much good in American 
methods, and Messrs. John Davis and Son, All Saints’ | 
Works, Derby, are now introducing the Jeffrey coal-cutting | 
machine. It is now, and has been for some time, at work 
in the Cannock and Rugeley Colliery, where it is holeing 4ft. 
deep by 3ft. wide at an average speed of three minutes. The 
time occupied in resetting the machine is only three or four 
minutes, so that in straightforward work ten cuts are made 
per hour, equivalent to 120,square feet perhour. How much 
coal can be brought down depends on the thickness of the 
seam; but we are informed that in the United States, where 
the machine has been at work some years, and where some of 
the largest collieries are wholly worked by Jeffrey machines, | 
the men contract in thick seams to hew 240 tons of coal per | 
machine, in two shifts, per day. Furthermore, it is stated 
that the cost of maintenance and repairs is about three far- 
things per ton. 

The construction of the machine will be readily understood 
from our illustrations, which are reproductions of photographs 
of the Cannock and Rugeley machine. The “holeing,” or 
undercutting, is done bya horizontai bar armed with cutting 
blades, which is seen at the front end of the machine, and is 
caused to revolve rapidly by endless chains. These chains 
are driven either by an electric motor or by air engines. The 
two outside chains are used to remove the coal dust. The | 
bent bar with a hand-wheel seen near the end of the machine | 
is not a pick but a strut, by which the machine is secured in 


its place, and held up against the thrust set up by the | 


action of the cutter bar. 

To go into details, we may say that the machine consists | 
of a bed frame occupying a space 2ft. wide by 8ft. Gin. long, 
composed of two steel channel bars firmly braced, the top 
plates on each forming racks with their teeth downward, in 
which the feed wheels of the sliding frame engage. Mounted 
upon and engaging with this bed frame is a sliding frame, 


similarly braced, consisting mainly of two steel bars, upen | 


which are mounted at the rear ends an electric motor, from 


which power is transmitted through straight gear and a worm | 
wheel to the rack, by means of which the sliding frame is | 


fed forward. 
mounted the cutter-bar, held firmly by two solid steel shoes, 
with suitable brass boxes. The cutter-bar is fitted with bits, 
made of tool steel, held in place by set screws. The cutter- 
bar is caused to revolve by an endless curved link steel chain 
from the driving shaft, and as it is revolved is advanced by | 
the mechanism into the coal or other material to be under- | 
cut to the desired depth. The cutter-bar may be driven, as 
we have said, either by electricity or compressed air. 

The electric motor occupies a space about 20in. square. 
The current required is from 30 to 50 ampéres at a pressure 
of 220 volts; each motor is wound to develope fully 15-horse 
power, though frequently in some veins of coal the machine 
only uses 30 ampéres or 74-horse power in making cuts. The 
machine is started by means of a switch fixed on a suitable re- 
sistance box on the rear end of the motor ; the current is gradu- 
ally turned on by simply passing the lever over buttons. The 
armature of the motor is calculated to run at a speed of 1000 
revolutions per minute, from which the speed is reduced, so 
as torun the cutter-bar 200 revolutions per minute. The 
momentum of the armature is such that ordinary obstruc- 
tions met by the cutter-bar in the coal are not perceptible, 
and the machine runs steadily and comparatively quietly. 
The machines are run by two men, one man in charge, and 
the other as helper. Trucks are furnished with the machines, 
so they can be handled with ease. The machine is taken 
into the mine upon this truck, and run into the room to be 
undercut; it is then placed on two boards in front of the 
coal at one side of the room, and fastened firmly by means of 
the front and rear jacks, which are braced against the face 
and roof of the coal; this prevents the machine from moving 
while in operation; the power is then turned on by the ma- 
chine runner, and the machine proceeds to its work. 

The cutter, which is revolved by an endless chain, is fed 


Upon the front end of this sliding frame is | 





forward by means of the rack-and-pinion wheels to a depth 
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of 5ft. or 6ft., according to the size of the machine—the usual | 
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We also illustrate a drill for blasting in mines, the con- 


length of the cutter-bar is 39in. and 42in.—and when the full | struction of which will be understood at a glance. This drill 


depth has been reached the feed is thrown off, and by means 
of a reverse lever the cutter-bar is withdrawn to its starting 


place. This completes the cut, and the machine is moved | 


over the length of the cutter-bar used, and another cut is 
made in the same manner. Thus the work is continued 
until the entire width of the room has been undercut, after 


which the machine is again loaded on the truck and taken | 


into another room. These cuts are made on an average of 
from four to six minutes each. The amount of coal 
undercut, or the lineal feet face for each machine depends 





ELECTRIC COAL DRILL 


upon the quality of the coal and the skill of the men handling 
the machines. In some coal veins the machines have cut at 
the rate of 130 and 150 lineal feet face in ten hours toa depth 
of 6ft. Twice this amount can be cut if the machines are 
run on double shift. The construction is very simple, so that 
any person of ordinary intelligence can understand and 
handle it with a few days’ instructions. 

When compressed air is used, the electric motor is replaced 
by a double-cylinder engine, with cylinders 5in. diameter, 
and 5}in. stroke. In other respects both machines are alike. 
We may add that the coal-cutter is made in two sizes, one 
stronger, heavier, and capable of doing more work than the 
other. 


has a small electric motor hung in an upright frame, having 
projections at top and bottom, arranged with adjusting screws 
by means of which it is fastened to the roof and floor of the 
|; mine. This is supported by a brace to stiffen and hold the 
| frame rigid while the drill is in operation, although in low 
| veins, with short posts, this brace would not be needed. 
The motor is of the iron-clad type, and will develope 14-horse 
| power at a pressure of 220 volts, but can be wound for a lower 
| or higher voltage to suit plants already installed. The working 
parts, including the field coils and armature, are enclosed, with 
| the exception of the commutator brush holders and terminal 
connectors, the latter being covered by a sheet iron hood, thus 
| preventing dirt and pieces of coal from damaging the arma- 
| ture and field coils. There are but few parts to the motor, 
| and these are easily replaced. The armature and field coils 
are insulated in the best manner, and all danger of a burned 
or grounded coil is, it is claimed, obviated. The motor is not 
encumbered with a starting resistance or rheostat, as one is 
net required. The auger runs at about 300 revolutions per 
minute, and bores a 2in. hole 6ft. deep in from two to four 
minutes. 

It will be understood that none of these machines are new 
and untried. They are, we believe, quite new in this country, 
but they are well known in the States, and the Jeffrey Manu- 
facturing Company, Columbus, Ohio, is a large and well- 
established company, which has made mining machinery of 
all kinds a speciality for many years. The first Jeffrey 
machine put to work in this country was started in Novem- 
ber last. In the United States it is said to have reduced the 
cost of sending coal to bank to 3s. per ton—a very important 
fact, considering what wages are in the States. 

It would be quite superfluous to point out the advantages 
of machine holeing over hand work; all mineowners and 
engineers recognise that. The difficulty has lain hitherto in 
getting a machine to do the work. So far as can be seen the 
Jeffrey machine solves the problem, and we hope it will, in 
the long run, settle the question of machine holeing. 








LEEDS ASSOCIATION OF ENGINEERS.—At the last meeting of this 
Association, held in the Lecture-room, the President—Mr. Alfred 
Towler, M.I.M.E.—in the chair, a requisition was considered for 
the admission of young gentlemen actively engaged in the engi- 
neering trades, but not eligible for membership as associates, and 
a unanimous vote was given in favour of the adoption of the 
scheme. A discussion was introduced by the President on the 
financial prospects of the Manchester Ship Canal, in which Messrs. 
Craister, Scriven, Drake, and Blackburn took part. 

THE FRANKLIN INstiTUTE.—The attention of ingenious men and 
women is directed to the fact that the Franklin Institute of the 
State of Pennsylvania for the promotion of the mechanic arts may 
grant, or recommend the grant of, certain medals for meritorious 
discoveries and inventions which contribute to the promotion of 
the arts and manufactures. The character and conditions of these 
awards are briefly stated in the following :—The Elliott Cresson 
Medal, founded in 1848 by the gift of the late Elliott Cresson. 
This medal is of gold, and by the terms of the deed of trust may 
be granted for some discovery in the arts and sciences, or for the 
invention or improvement of some useful machine, or for some 
new process, or combination of materials in manufactures, or for 
ingenuity, skill or perfection in workmanship. The John Scott 
Legacy Feanden and Medal—Twenty dollars and a medal of 
bronze—awarded by the City of Philadelphia, This medal was 
founded in 1816 by John Scott, a merchant of Edinburgh, Scotland, 
who bequeathed to the City of Philadelphia a considerable sum of 
money, the interest of which should be devoted to rewarding 
ingenious men and women who make useful inventions, The 
premium is not to exceed twenty dollars, and the medal is to be of 
copper, and inscribed ‘‘ To the most deserving.” The control of 
the Scott Legacy Premium and Medal—by Act of the Ordinance 
of Councils in 1869— to the Board of Directors of City 
Trusts, and has been referred by the Board to its Committee on 
Minor Trusts, and that committee has resolved that it will receive 
favourably the name of any person whom the Franklin Institute 
may from time to time report to the Committee on Minor Trusts 
as worthy to receive the Scott Legacy Premium and Meda!. The 
Edward Longstreth Medal of Merit, founded in 1889, by Edward 
Longstreth, machinist, and late member of the Baldwin Locomo- 
tive Works. This medal is of silver, and may be awarded for 
useful invention, important discovery, and meritorious work in, 
or contribution to, science or the industrial arts. Full directions 
as to the manner and form in which applications for the investiga- 
tion of inventions and discoveries res properly be made will be 
sent to interested = on application to William H. Wabl, 
secretary, Franklin Institute, Philadelphia, Pa., U.S.A, 
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BRIDGE OVER THE TRENT ON THE MIDLAND RAILWAY 
MR. J. A. McDONALD, M, INST. C.E., ENGINEER; MESSRS. ANDREW HANDYSIDE AND CO., BUILDERS 
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NEW BRIDGE AT TRENT, AND REDHILL TUNNEL, , twenty-twofyears ago the Midland Railway Company widened | Manchester, converge near Trent Station. The new bridge has 
: its line—providing four lines of railway—between Leicester | been designed by Mr. J. A. McDonald, M. Inst. C.E., chief 

THE perspective views above and on page 28, taken from | and Redhill Tunnel, stopping at the latter place on account of | engineer of the] Midland Railway, and is similar to the 
photographs, show the new bridge just erected over the Trent, | one constructed by the 
where the main line of the Midland Railway crosses that | sei same engineer to carry the 
river about seven miles west of Nottingham, and half a mile | Saxby and Bourne Railway 
south of Trent station. In both these views it will be seen over the main line of the 
that the staging used in the erection had not been removed | Great Northern Railway at 


when the photographs weretaken. In the view on this page Little Bytham. The depth 


aoe of water in the river is 
Wes "So f N°? a 
Lcd. oo 














about 20ft. at the centre; 
the cylinders were sunk 
under pneumatic pressure 
and were carried down to 
an average of 18ft. below 
the bed of the river, finish- 
ing in all cases on the red 
marl, which in this district 
is extremely hard and con- 
tains numerous veins of 

psum. The various strata 
are shown in the sections of 
cylinder piers, on _ this 
page. The cylinders were 
filled solid with cement 
concrete and brickwork in 
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| = cement, and on the brick- 

Tens = Or Sepeaammees : work are laid bed stones of 
“end Sypsu < granite 2ft. thick, carrying 
South East Pier. North East Pier the cast iron bed plates 


which receive the main 
girders. The girders of the 
new bridge are 100ft. clear 
span and 13ft. deep over all, 
the cross girders being sus- 
pended from the verticals 
of the main girders, which 
are carried through the 
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Water level r bottom member for that 
: cs — —Warer__ __fevel__ purpose. Fig. 3 on page 
Rs 7 bc mage. E 28, is a plan across one of 
River bed _|—— Surface of fi ; ea the river piers, showing the 
7 a —; jolaaaes . east and west cylinders, 
penal dover, =D together with the bracing 
connecting them. Figs. 4 
° —_—Ajver «Bed and 5 give details of the 
x © Gravel cylinders, showing the 
2 eee lower cutting edge and the 
- | ead flange joints. The flanges 
i ree : corre 2 were faced in the lathe, 
. ped gpen ash * ; ———- affording a water-tight joint 
"A , ; RIE, 7 during the operation of 
iat aad South West Pier sinking. Fig. 1 is a part 

king. , 
Swam Exc elevation of one of the main 


SECTIONS OF CYLINDERS girders, and it will be seen 
that the booms are trough 
shaped, composed of plates 
and angles. The vertical 


struts are built up of 


the north entrance to the Redhill tunnel is seen, and an 
enlarged view of this entrance is given in the next column. 
In the view on page 28, the arched bridge erected thirty- 
four years ago is seen in the background. This, the channels and angles, and 
original bridge over the Trent, was designed and con- - the diagonal ties are com- 
structed by the late Charles B. Vignoles for the Midland ENTRANCE TO THE REDHILL TUNNEL posed of bars ranging from 
Counties Railway in the year 1839. It consisted of three a width of Sin. at the 
spans of 100ft., each formed of cast iron arched ribs, cast in | the expensive nature of the ,work if, continued by a tunnel | centre of the girder to 10in. at the last bay. At three points 
three segments and bolted together. The arches have a | through the hill and over the river Trent. It was found neces- | in each span the main girders are tied and stiffened by over- 
versed sine of 10ft., and for over fifty years have satisfactorily | sary last year to continue the widening northward to the point | head bracing across the bridge, the bracing being slightly 
carried the enormous traffic of the Midland Railway. About | where the lines from Nottingham and Lincoln, the North, and | arched, as shown in Fig. 2, to allow headway for the locomo- 
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BRIDGE OVER THE TRENT ON THE MIDLAND RAILWAY 


Fig. 2 
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Fig. 4 


tives. The cross girders are placed 11ft. 9in. apart at each 
triangulation of the main girders; they are slightly curved, 
the depth of the ends being 2ft. 9in. and 3ft. 1}in. in the 
centre. Upon the cross girders a complete deck is rivetted 


Length over all 108 '9-. 


Elevation of Girder* 











Fig. 1 
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Fig. 5 


A LARGE MASONRY ARCH RAILROAD BRIDGE. 


follows the Pruth Valley for some distance, crossing the river 


of Handyside’s pressed trough flooring. After this floor was | 


laid the spaces of the corrugations were filled up with cement | 


concrete, and lin. of asphalte was lald over the whole, except 


that, as shown in Fig. 6, the last trough by the main girders | 


was filled only with loose ballast to allow drainage. The 
superstructure is entirely of steel, including the pressed 
trough flooring. 
C.M.G., R.E., on behalf of the Board of Trade, by loading 
each span with four of the heaviest Midland engines. The 
deflection of the main girders was din., and of tbe cross 
girders ,,in. to jin. Permanent set practically nil. The 


bridge was made and erected by Messrs. Handyside and Co., | 


of Derby and London. 








Naval ENGINEER APPOINTMENTS.—The following appointments | 
have been made at the Admiralty :—Engineers: Charles J. James, | 


to the Havock, undated; F. W. R. Jose, to the Vivid, super- 
numerary, to date January 3rd; Sidney G. Haddock, to the 
Satellite, to date January 9th; and Alfred T. H. Stone, to the 
Spartan, to date January 16th. 
Baker, to the Spartan, to date January 16th. 


Burst KitcHEN BorLers.—An unusually large number of burst 
kitchen boilers was recorded during the past frost, and numerous 
people have written to the papers. One complains of the way in 
which cisterns are placed in exposed places and pipes unprotected, 
another that the water companies do not see that their water is not 
wasted by burst pipes or by the constant running of taps to 
prevent freezing of badly arranged pipes. None say the house- 


holder is to blame for allowing these things all to continue | 


unheeded until the frosts come. One writes to say that no kitchen 
boiler should be used without a safety valve, which, he says, can be 
obtained for a few shillings, but he does not say how much the 
local ‘‘ hot water engineer” will charge for drilling and tapping a 
hole for the few-shilling valve. The fact is we do not get enough 
cold weather every winter to freeze pipes much, or we would do as 
they do, for instance, in Russia. We should place our pipes deep 
out of frost’s way ; enter the house at the basement ; have means 
for emptying all pipes at night ; have our houses heated instead of 
merely making a fire here and there in holes in corners, or 
in the walls, which we call fireplaces, and over which we 
place a large upcast ventilating shaft ; have our cisterns, if we have 
any, in places where they are the least instead of the most exposed 
to frost,and teach our people that if when frost comes they cannot 
draw water from all the caasie taps that the fire should be 
instantly withdrawn. 


The bridge was tested by Major Marindin, | 


Assistant-Engineer: Frederick | 





“Tue Excineer’ Section.A 


repeatedly, and passing several side valleys. As the wooded 
| mountains which form the valley contain a very durable 
| limestone as building stone, and furnish timber for falseworks, 

masonry arches were found to be cheaper than iron bridges, 
freee & as the out-cropping rock offers everywhere good 
| foundations. There are six arches with spans ranging from 
72ft. to 213ft., each with stone viaduct approaches. The 
largest of them, the Pruth bridge at Jaremeze, which is shown 
by the illustrations, surpasses in length all existing masonry 
arches for railroad traffic, and is excelled only by the Cabin 
John arch. The arch is 6ft. 10}in. thick at the keystone, 
10ft. 2in. at the skewbacks, and is 14ft. 9in. wide. 

As maximum pressure per square inch of stone has been 
allowed 391lb. The main arch consists of dimension stones, 
while the spandrel arches are built of rubble masonry. The 
arch has two thicknesses of stones, which head into each 
other. The stones of the inner ring are alternately 3ft. 3gin. 
and 4ft. 1jin. long radially. They were all placed without 
mortar into their exact positions on the centres of the arch, 
separated from each other by narrow wooden strips }in. 
thick at the joints of the intrados and of the faces. Portland 





THE new Stanislau-Woronienka Railroad, in Galicia, | 
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cement mortar—one part cement in three and a-half parts 
of sand, mixed very dry—was then rammed into the joints. 
After a lapse of two or three weeks the laying of the upper 
ring was started at several places, and the arch was closed 

















Top View. Swan Exo 


simultaneously at various points. The cost of the complete 
213ft. arch, the Railroad Gazette says, amounts to £8800. 








AccjpENts ON Unitep States RatLways IN NOVEMBER, 
1893.—A record of train accidents in November in the United 
States includes 92 collisions, 101 derailments, and 7 other acci- 
dents, a total of 200 accidents, in which 71 persons were killed and 
195 injured. These accidents are classified by the Railroad (ru-ete 
as follows :—Collisions: Trains breaking in two, 13; misplaced 
switch, 10; failure to give or observe signal, 10; mistake in giving 
or understanding orders, 8; miscellaneous, 23; unexplained, 28; 
| total, 92. Derailments: Broken rail, 4; loose or spread rail, 4; 
defective switch, 5; bad track, 1; broken wheel, 2; broken axle, 
10; broken truck, 3; fallen brake-beam, 4; broken car, 1; failure 
| of draw-bar, 5; too quick application of brakes, 1; maleplaced 

switch, 9; track repairers’ neglect, 1; failure to give or to observe 
signal, 3; animals on track, 10; landslide, 3; washout, 1: mali- 
ciously misplaced switch, 5; malicious obstruction, 4; unexplained, 
25; total, 101. Other accidents: Boiler explosion, 4; broken side- 
| rod, 1; miscellaneous breakages of rolling stock, 1; other causes, 
| 1; total, 7. Total number of accidents, 200, 
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PARLIAMENTARY NOTES. 


Dangerous trades and hours of labour.—The Home Secre- 
tary has announced his intention, next session, to propose 
Jegislation which will give the Secretary of State power to 
deal with unreasonably long hours of labour in dangerous 
trades, and dealing with the question of the employment of 
young persons. : : 

Hight hours a day in Government Departments.—Mr. 
Campbell-Bannerman, on Friday, stated that the War- 
office had resolved to reduce the hours ot work in the 
Ordnance Factories to forty-eight hours a week, or an average 
of eight hours a day, and that the change will be made as 
soon as the necessary arrangements can be completed. It 
was not expected that this step would involve any reduction 
in wages. On Monday Sir John Gorst put a question to the 
Secretary to the Admiralty with the view to ascertain 
whether that department intended to follow in this respect 
the example set by the War-office. Mr. Robertson replied 
shortly that the matter would be considered on the petitions 
of the workmen themselves, which were receiving attention. 

Government shipbuilding and — yards.—On Wednes- 
day Major Jones asked whether, having regard to the present 
industrial depression, and the great advantage that would 
accrue to the country as a naval Power from the men engaged 
in shipbuilding trained in the construction of war-ships, 
the Admiralty would, so far as possible, place the orders for 
carrying out the new naval programme with the principal 
yards of the United Kingdom. Sir U. Kay-Shuttleworth 
replied somewhat oracularly that the Admiralty were quite 
alive to the advantage of the system suggested. During this 
present financial year it had been arranged that two cruisers 
and many torpedo boat destroyers should be built by contract. 
He could not explain how next year’s work would be divided 
until the estimates were submitted. Every ship built in 
Government yards necessitated the placing of a considerable 
amount of contract work in private hands. What do the 
private firms spell out of this? 








THE INSTITUTION OF CIVIL ENGINEERS. 


CONCENTRATION AND SIZING OF CRUSHED MINERALS, 


At the ordinary meeting on Tuesday, January 9th, Mr. Giles, 
President, in the chair, the subject of the ‘‘ Concentration and 
Sizing of Crushed Minerals” was dealt with in a paper by Mr. 
tobert E. Commans, Assoc. M, Inst. C.E. 

The author first referred to the object of concentration, which 
was to remove impurities with which minerals were associated, and 
to render them marketable. He then enumerated the several 
stages of hand-picking, crushing, and dressing, through which the 
minerals had to pass. The first two operations were briefly dealt 
with. Handpicking underground was carried out in order to avoid 
raising more waste rock than was absolutely necessary, and to 
pick out the very rich lumps to prevent them from being knocked 
about and broken, Owing to lack of light and the limited time at 
the men’s disposal, this form of separation was naturally of a rough 
character, and was usually followed by more careful hand-picking 
on the surface. Where large quantities of coal had to be examined 
horizontal endless belts were generally employed. These were 
composed of steel plates, or wire netting, and had a width of 4ft. 
to 4ft. 6in, When travelling at a rate of 40ft. to 50ft. per minute 
they had a capacity of 30 to 40 tons per hour, Revolving 
picking-tables were mostly used for ore, the pickers sitting round 
the periphery. To keep down the dust from the ore, which had 
been previously crushed to about l}in. size, it was washed with a 
spray of water. These picking-tables had an outer diameter of 
10ft., and a width of 20in., and revolved at a rate of from 30ft. to 
40ft. per minute, 

The machines, stone-breakers, rolls and stamps used for ore- 
—— were fully described in a paper, by Mr. A. H. Curtis, 
read before the Institution in 1892. For reducing lump-coal prior 
to mechanical separation, fluted or toothed rolls were commonly 
employed. When crushing ore or coal the greatest care had to be 
taken to avoid all unnecessary pulverisation, and, as far as practi- 
cable, the ore or coal ought never to be reduced beyond the point 
at which the pieces of mineral were freed from their rocky matrix. 
The first operation, after crushing, was the careful sizing of the 
material. This was usually performed by means of screens. The 
limit to which crushing and sizing should be carried must be deter- 
mined in each special case. For sizing lump-coal it was the practice 
to employ some form of bar-screen, One of the most improved 
mechanical screens, known as the ‘‘Coxe” screen and used 
for screening anthracite at the Cross Cregk Collieries, Penn- 
sylvania, wa3 fully described. This screen resembled somewhat 
the well-known “ Briart” screen, but differed therefrom in that 
the outer end of the bars only moved up and down half the stroke 
of the excentrics, and thus lessened the tossing action and the 
tendency to break the“umps. Another ingenious screen, also 
invented by Mr. Coxe, for sizing small lumps of coal and shale 
before washing, working on the gyrating principle, was mentioned. 
This screen consisted of a strong iron , ba or casing, fitted with 
punched plate screens, the screen-box itself being carried on 
four double-chilled cones of special design. The motion of 
gyration was imparted to the screen-box by means of a vertical 
central crank, This motion could best be illustrated by 
imagining the movement of a plate resting on spheres of equal 
diameters, moved by hand in a circular direction, when it would 
be evident that every point of the plate or screen described a 
circle of equal diameter, but with different centres. These 
screens could be used for wet or dry material, and the friction 
being entirely a rolling one, smail power was required to drive 
them. Cylindrical screens were mostly used for sizing coal, and 
nearly exclusively for ore, as this was invariably fed into the 
screens in a moist condition and washed during the operation 
of screening by a spray of water. These screens took little 
power to drive, rau smoothly, without shock or vibration, were 
simple in construction, and capable of easy examination and 
repair. The author indicated the sizes into which it was usual 
to classify coal and ore, adding that the tendency in this 
country had been rather to neglect sizing altogether, and on 
the Continent to go to the other extreme by adopting almost 

y refi t brief ideration of the principl 
underlying the sorting or separation by gravity of particles in 
water was next given. Jigging machines, on account of their 
great simplicity and large capacity, were more used than any other 
form of apparatus for sorting, not only the comparatively coarse 
crushed material, but also the fine. The various forms of 
hutches, sieves, and pistons were discussed, and several methods 
for removing the concentrates and driving the pistons were 
described. In order to separate particles of different specific 
gravities below from 2 to 1 millimetre in diameter, which did not 
permit of being satisfactorily sized by means of screens, and to 
render them suitable for after-treatment, they required to undergo 
a preliminary sorting, or hydraulic classification. This was 
commonly carried out in so-called pointed boxes of various 
orms. ‘Two interesting designs of this class of apparatus were 
referred to, The one, known as the ‘‘Calumet,” which was 
largely used in the Lake Superior district-for sorting the finely- 
crushed native —_ r ore; the other, the “Siphon” separator, 
used so successfully at the dressing works of Mechernich 
for separating nodules of galena from a matrix of white 
friable sandstone. When jigging sand or meal products 
which had been sorted tase poin boxes, a layer or 
bedding of rich mineral, or of some material of a specific gravity 











omg than that of the barren rock, was commonly employed. 
his beddii resting on the sieves acted as a lind. of 
filtering aoliom and sa ienat particles of less density 
pom through into the hutch below, With coal a bedding of 
elspar was usually adopted. Two forms of fine jigs, known 
respectively as the “Bilharz” and ‘‘Schranz” machines, 
were described, the chief feature of novelty being, that the 
sieves themselves were plunged as by the old-fashioned hand- 
jigs, no pistons being employed. The Bilharz fine jigs were 
arranged in series, a different product, being separa’ on each 
machine; whereas with the Schranz machine, one long sieve 
was used divided into several fields, the depth of bedding in each 
division decreasing slightly towards the discharge-end. By meaus 
of the circular Bilharz jig, which was somewhat similar in principle 
to the one above mentioned in that the sieves were plunged, a 
still further development of the principle of jigging had been 
attained, and the very finest pulp concentrated, There was, how- 
ever, a point where this method of separation ceased to be advan- 
tageous, as when the particles were very fine they changed 
together, and required to be largely diluted with clean 
water to free the separate grains. Various forms of buddles, or 
tables, had therefore to be employed. A bump table, known as 
the ‘Gilpin County” concentrator, was described, by which 
instead of the rich headings, or concentrates, being packed on the 
head of the table by the bumps imparted to it, requiring 
afterwards to be removed by hand, they were delivered auto- 
matically as soon as the separation took place. Under the 
head of ‘‘Shaking Tables,” the Frue Vanner was specially 
referred to. With this machine, instead of a table, an endless 
rubber belt was employed. The slime to be treated was 
delivered near the upper end; a slow upward travel was given to 
the slightly sloping belt, and at the same time a gentle side 
shake was imparted to it to keep the slimes in agitation. This 
promoted the settling of the rich mineral on to the surface of 
the belt, to which it clung with greater tenacity than the barren 
rock, and was accordingly carried on the belt past a spray of 
water, and separated from the tailings, which were wacked off 
the lower end of the belt. This form of concentrator 
had been more especially adopted for the concentration of 
sulphurets containing gold, which could not be caught _ by 
amalgamation. A specially interesting feature about this 
class of machine was that it allowed of the separation of particles 
differing very considerably in size. The ‘‘ Linkenbach” buddle 
was a modification of the revolving convex buddle, but differed 
from this, in that the bed, or table, was a fixture, and the slime 
and clear-water distributors revolved. The object of having the 
table, or washing surface, fixed was that it was found that when, 
from the nature of the slimes, a perfect separation of tlese could 
not well be effected on a table 18ft. in diameter, it would not be 
desirable to increase further the diameter of the table as it would 
become unwieldy and liable to run unsteadily. Where a fixed 
table was employed the diameter was of comparatively small 
importance ; and such buddles had been built with diameters of 
over 20ft., giving the most satisfactory results. None of the 
slime-washers effected as perfect a separation as could be desired, 
and there was still room for considerable improvement in that 
direction. 

The experiments carried out by Professors Hoppe and Munro 
would seem to prove that sizing prior to jigging was rather a 
disadvantage than otherwise, and suggested that before throwing 
over the old theories of clos3 sizing, it was desirable that further 
tests should be made, in which the jig action was more closely 
reproduced. 

In conclusion, separation by pneumatic, centrifugal, and 
magnetic agency was referred to. The two former methods, how- 
ever, did not seem to have been largely used for treating minerals. 
On the other band, the magnetic separation of iron ore from 
earthy matter would appear of late years to have received much 
attention in America, where large deposits of magnetite were 
being concentrated, enabling low grade ores of 40 to 45 per cent., 
which would not stand the cost of transport, to be concentrated 
up to 70 to 75 per cent., with but small loss in tailings, 








BRIDGE DISASTER IN THE UNITED STATES. 





ANOTHER of those monster birdcage structures in the form of a 
in bridge, with side girders of about 90ft. in depth, and with the 
lateral stiffness of the side of a suburban garden division fence, 
has failed with terribly fatal effect. In the number of lives lost 
and the amount of property destroyed, this frightful disaster, which 
occurred on the Louisville and Jeffersonville Bridge on December 
15th, is by far the most serious accident of the kind in the history 
of American bridge building, unless we may except the very 
similar collapse of the Licking River Bridge in June, 1892, which 
resulted in a greater loss of life but a much smaller loss of property. 
One span, while incomplete and on the huge staying; or “ false 
work” as they call it, fell, and subsequently a completed span fell. 
The wind pressure on the top-heavy and unstable traveller used in 
putting the first girder, which fell together, overbalanced it, throw- 
ing nearly its whole weight of some 90 or 100 tons on to one corner ; 
and the false works, already weak longitudinally, and perbaps 
further weakened by scour of the river bed, crashed down under- 
neath the traveller. The Rai/road Gazette says the destruction of 
the two or three bents under the traveller of course left a gap in 
the false works, towards which the remaining bents appear to have 
fallen like a row of bricks, twisting upstream in the fall, and the 
pair of 546ft. girders with it. 

As a matter of engineering interest the fall of the first span, 
with all its record of fatalities, is quite overbalanced by the second 
accident, the fall of a span which had been erected for nearly a 
month, from beneath which all the falsework had been removed, 
and which, it is of interest to note, was the longest pin-connected 
truss span ever erected, so far as we can find. All accounts agree 
that the fall of this second span was in no way caused by the fall of 
the first. 

The cause of the fall of the second span is assigned by the con- 
tractor to the force of the wind. In other words, a 550ft. truss 
span, with all its members complete, and with its joint connections 
so secured as to have at least half or two-thirds their full strength, 
was lifted bodily from its piers and dropped into the river. The 
total weight of the truss was in round numbers 900 tons. The 
Engineering News points out that had a solid floor extended from 
pier to pier the full width between the trusses, exposing a surface 
of 30x 550=16,500- square feet, it would have required a wind 

ressure vertically upward of 2,000,000+ 16,500=1221b. per square 
oot to have lifted the great truss from its seat. It is needless to 
say that no such pressure could have existed even had such a sur- 
face existed for it to act upon. 

The number of lives lost is twenty-one or twenty-two. With the 
twenty-one men killed in the two caisson accidents, referred to 
above, this number makes the appalling aggregate of forty-two 
lives lost in building this bridge, without counting such single lives 
as may have been lost during the work, of which we have no record. 
One of the engineers connected with the bridge says, ‘‘In regard 
to the falling of the second span I will have to ask you to go to 
Almighty God for the cause. After 1 had made an investigation 
of this wreck I was astonished. I can’t account for it at all, and I 
can safely say no one else can. bat great span, which was almost 
completed, and which weighed 2,000,000 1b., was lifted bodily from 
the piers and set down in the river fully 25ft. above the bridge. 
It never turned over once in its fall, and is in the same position, 
40ft. in the bottom of the river, as it stood on the piers. I 
examined the piers carefully and they were not even scratched. 
The rollers and pedestals on which the span had rested were on top 
of the piers just as they had been placed there, and there was 
nothing to indicate that there had beenacrash. I don’t think this 
could have been done had the wind been of a velocity less than 
75 to 90 miles an hour.” ae ; 

The cause of the failure of this bridge and the spring jump into 





the river made by the second span, is occupying much attention in 
the papers above quoted and in The Engineering Record, and 
engravings are given of the bridge and the ruin. 








TELEGRAPHS IN QUILIMANE, MOZAMBIQUE.—The telegraph line 
has been ae: to Chinde and Gwengue and Maquival, and 
is being rapidly pushed on to Tete. The main lines to Chilomo 
and Gwengue are well looked after, but that to Chinde cannot be 
relied on in the wet season. The telegraph is largely made use of, 
and is much appreciated by merchants. The rate to and from an 
station on the system is 2d., and for each messagea fixed charge of 4d. 

ROCHESTER SEWERAGE.—On Tuesday, the 9th inst., Major- 
General Phipps Carey, R.E., one of the Inspectors of the Loca! 
Government Board, held an inquiry at the Guildhall, Rochester, 
with reference to the application of the Town Council for authority 
to contract a loan for carrying out sewerage and sewage disposal 
works for the Borstal portion of the district. The Town Clerk, 
Mr. Prall, stated that a drainage scheme had been rendered neces- 
sary in consequence of the mandamus having been issued by the 
High Court of Justice, at the instance of the Local Government 
Board. The Town Council then applied to engineers for drainage 
schemes, and out of several received had unanimously decided in 
favour of that prepared by Messrs. John Taylor, Sons, and Santo 
Crimp, of Westminster, and sanction to carry out which was now 
desired. Mr. Santo Crimp, M.I.C.E., gave a general and detailed 
explanation of the proposed works, and said that the sewers would 
be laid in straight lines and at self-cleansing gradients ; there would 
be manholes and inspection chambers at each change of direction 
or gradient, and at all junctions of branch with main sewers. The 
system would be thoroughly provided with ventilators, and with 
automatic flushing arrangements at suitable points, With regard to 
the method of dealing with the sewage, land of a highly suitable 
character for sewage purification could be obtained in the neigh- 
bourhood at a reasonable cost, but before applying the sewage to 
the land the Wimbledon system would be employed for the pur- 
pose of removing the suspended matters. Mr. Crimp had had a 
long experience of this system, and with certain modifications, ren- 
dered necessary hy the new conditions, he could confidently recom- 
mend itsadoption. The Wimbledon system consisted of a combined 
settling tank and nitrifying filter, and not only were nearly all the 
suspended matters removed, but some of the organic matter in 
solution was also broken up. Asa result large volumes of partly 
purified sewage could be applied to land without causing any 
nuisance or injuring the crops. The system had the advantage 
also of reducing the sludge to a minimum, since chemicals were not 
necessary in the process. The inspector visited the site of the pro- 
posed works, and will report in due course, There was no opposi- 
tion to the scheme, 

IMPROVEMENT OF GRAVESEND TERRACE PIER.—The Terrace Pier, 
Gravesend, an iron structure erected in 1844-6 from the designs of 
Mr. J. B. Redman, M. Inst. C.E., and the first pier in which cylin- 
ders were used as a foundation, after many vicissitudes recently 
became the property of the Royal Terrace Pier Company. Owing 
to the increased size of river steamboats, growth of population, 
traffic, &c., it was found that the pier reaching to low-water mark 
required to be carried further into the river, put in thorough 
repair, and to have various alterations and improvements made, so 
as to meet the requirements of the pilots who use it as a station. 
The various works are being carried out from the designs of Mr. 
J. J. Robson, C.E., Victoria-chambers, Victoria-street, West- 
minster, S.W., at an estimated cost of £4252. The extension of 
the pier into the river for a distance of 114ft. is effected by a wrought 
iron pontoon or landing stage 144ft. long., 24ft. wide, 8ft. 3in. 
deep, and connected to the pierhead by a hinged wroughtiron foot- 
bridge 90ft. long and Sft. wide. The pontoon deck is of Baltic 
wood, and the sheathing of American rock elm. Guide piles are 
being driven on the land side of the pontoon, which will be moored 
at each end by two cables and two breast cables to the foreshore. 
The addition of this pontoon will give 10ft. depth of water at low 
spring tides. It has been found necessary to brace the existing 
columns of the pierhead, so as to counteract the extra strain imposed 
upon them. The pontoon and bridge works are being carried out by 
Messrs. Clarke and Stansfield, of Victoria-street, Westminster, whose 
works are at Grays, for the sum of £2593; and the pile driving by 
Messrs. G. Munday and Sons, of Savage-gardens, E.C., for that of 
£340. The alterations and additions to pier comprise a new orna- 
mental front to pier of wood, replacing the former one of iron, 
general re-decoration and re-painting of iron and woodwork, 
repairs of roofs, substitution of match-boarded panels and glazed 
sashes in lieu of the former corrugated iron sides to pier, new 
water supply from large tank holding 5000 gallons—for shipping, 
improved lighting arrangements, and erection of new offices. The 
contract for the above has been let to Mr. T. Wilder, of Gravesend, 
for £1311. It is hoped that the whole of the preceding works will 
be completed and ready for use in the early part of the spring. 

THE Frrst-cLAss CRUISERS, POWERFUL AND TERRIBLE —The 
designs for the two first-class cruisers, Powerful and Terrible, for 
which provision is made in the Navy Estimates for 1893-4, have not 
yet been completed, and the dimensions must therefore be con- 
sidered as still open to some modification. The principal dimen- 
sions contemplated are as follows :—Length, 500ft.; breadth, about 
70ft.; mean pm with keel, about 27ft.; displacement, about 
14,000 tons. The continuous sea speed, for smooth water steaming, 
and with a clean bottom, is to be 20 knots. On an eight hours’ 
natural draught contractors’ trial the speed will be about 22 knots. 
The steel hull will be wood sheathed and coppered, so that the 
vessels may keep the sea for long periods without serious loss of 
speed. A coal bunker capacity for about 3000 tons will be provided ; 
and, at the above stated draught and displacement, about half that 
weight will be carried. The armament will include :—Two 9-2in, 
guns mounted as bow and stern chase ; twelve 6in. quick-firers, 
four of which will be capable of firing right ahead, and four others 
right astern ; eighteen 12-pounder quick-firers ; twelve 3-pounders, 
besides smaller machine guns. Armour protection will be provided 
for all the 9°2in. and 6in. guns ; and the 12-pounder guns on the 
upper deck will be furnished with strong shields revolving with the 
guns. The torpedo armament includes four submerged — 
discharges placed in two separate rooms. The engines, boilers, 
magazines, and other vital portions of the ship, will be placed 
below a strong curved steel deck, having a thickness of 4in. for a 
large proportion of the length, with a slight reduction of thickness 
towards the extremities. This deck will be associated with 
minutely sub-divided coal bunkers extending up to the height of 
the main deck, these features of protection being identical with 
those which have been adopted for other first-class cruisers of the 
Royal Navy. Most careful study has been bestowed upon all 
matters relating to the protection of the armament and the guns’ 
crews, and the transport of the ammunition from the magazines to 
the fighting positions of the guns. An armoured conning tower 
placed at the after end of the forecastle will give protection in 
action to the commanding officer. A great height of freeboard has 
been provided, in association with a long poop and forecastle, upon 
which the bow and stern chase guns will be carried. This will 
secure not merely the power of fighting the guns in heavy weather, 
but also that of maintaining the speed at sea. In order to secure 
the sea speed above mentioned, it has been necessary to provide for 
engines and boilers capable of developing a very large horse-power. 
After full consideration it has been decided to adhere to twin 
screws and not to adopt triple screws, experience in the’ Blake and 
Blenheim, as well as in the large twin-screw steamers of the mer- 
cantile marine, having established the complete efficiency of such 

ropellers within the limits of power and draught contemplated. 
tt has been desided to postpone the commencement of the Terrible 
until the next financial year, but tenders will be invited for the 
construction of the Powerful as soon as the designs have been com- 
pleted. This course has been resolved upon in association with an 
arrangement to advance, during the current financial year, some- 
what more rapidly than was first intended, the construction 
of the 14newtorpedo boat destroyers provided forin the programme, 
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TO CORRESPONDENTS. 


Registered Telegraphic Address, ‘‘ ENGINEER NEWSPAPER, 
LONDON.” 


*.* In order to avoid trouble and confusion, we find it necessary to inform 
correspondents that letters of inquiry addressed to the public, and intended 
Sor insertion in this column, must in all cases be accompanied by a large 
envelope legibly directed by the writer to himself, and bearing a penny 
postage stamp, in order that answers received by us may be forwarded to 
their destination, No notice can be taken of communications which do not 
comply with these instructions. 

*.* We cannot undertake to return drawings or manuscripts ; we must there- 

Sore request correspondents to keep copies. 

* All letters intended for insertion in Tue ENGINEER, 07 containing 

questions, should be accompanied by the name and address of the writer, 

not necessarily for publication, but as a proof of good faith. No notice 
whatever can be taken of anonymous communications, 

E. P. (Peterborough).—" British Locomotives,” by J. C. Bowen Cooke. Whit- 
taker and Co., London, 1893, We do not know what other work you refer 
to. 


. 


Puzz_ep.— Your letter is based on a complete misconception, The Columbia 
has not attained a speed of 23 or 25 knots, She is practically a 21-knot ship 
when forced, The high-speeds given in the American press were not through 


the water, but with a strong tide. 

G. E. (Glazebrook).— Multiply the avea of the rams in square inches by the 
pressure per square inch, and by the speed of the rams in feet per minute, 
and divide by 33,000, the result is the horse-power, If, as is most probable, 
the engine is single-acting, then only half the whole speed of the rams must 
be used. Thus, if the stroke be a foot and the revolutions 100 per minute, 
the speed of the rams will be 200/t. per minute; but only half this is to be 
taken, because the water is working only half the time. 





GOLD MINING MACHINERY. 
(To the Rditor of The Bngineer.) 

Sir,—We have an inquiry for a digger and elevator for gold mining pur- 
poses, but have been unable to meet with a maker. Can any reader hel 
us to the address of some firm who can supply what we want? R. H. H. 

Glasgow, January 6th. 


COTTON SEED OIL. 
(To the Editor of The Bngineer.) 
' Srr,—A correspondent abroad asks for a copy of the latest book of 
instructions for making cotton seed oil and refining it. Can any of your 
readers refer me to such a publication and where it can be obtained, &c. ? 
Guns-lane, West Bromwich, A. E. L. 
January 9th, 


SUBSCRIPTIONS. 

Tue ENGINEER can be had, by order, from any newsagent in town or country 
at the various railway stations ; ov it can, if preferred, be supplied direct 
Jrom the office on the following terms (paid in advance ):— 

Hal f-yearly (including double number) .. £0 14s. 6d. 
Yearly (including two double numbers) . £1 98. Od. 

If credit orcur, an extra charge of two shiilings and sixpence per annum will 
be made. THe ENOINEER is registered for transmission abroad. 
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MEETINGS NEXT WEEK. 

INsTITUTION OF C1viL EnoIngERS.—Tuesday, January 16th, at 25, Great 
George-street, Westminster, 8.W., at 8 pm. Paper: ‘The Concentra- 
tion and Sizing of ed Minerals,” by Robert E. Commans, Assoc. M. 
Inst. C.E Students’ meeting, Friday, January 19th, at 7.80 p.m. Paper: 
‘Discharging and Storing Grain,” by Mr. William G. Wales, Stud. Inst. 
C.E., Mr. Anthony George Lyster, M. Inst. C.E., in the chair. 

Socrety or Arts.—Wednesday, January 17th at John-street, Adelphi, 
at8 p.m, Seventh ordinary meeting. Paper: ‘‘ White Lead Substitutes,” 





Present Condition and their Probable Future,’ - | R. D. Oldham, 
A.R.S.M., Superintendent of the Geological Survey of India. The chair 
will be taken S Sir Charles Edward Bernard, K.C.8.I. 

RovaL Mereoro.ocicat Socrery. — Wednesday, January 17th, at 25, 
Great George-street, Westminster, at 8.15 p.m. Annual general meeting. 
Réport of Council and address by the President, Dr. C. T. Williams, on 
“The Climate of Southern California.” 

Sourn STAFFORDSHIRE INSTITUTE OF [RON AND STEEL WORKS MANAGERS. 
—Saturday, January 20th, at the Institute, Dudley, at 6.30 p.m. Presi- 
dent's address. 

Norru-East Coast INsTITUTION OF ENGINEERS AND SHIPBUILDERS.— 
Tuesday, January 16th, at the Physical Lecture Hall of the Durham 
College of Science, Newcastle-upon-Tyne, at 7.45 p.m. Paper: ‘‘ On Mer- 
cantile Engineers,” by Mr. J. R. Fothergill, vice-president, with a view 
of ascertaining the opinion of the members of the Institution upon a 
communication from the Marine Department of the Board of Trade, 
transmitting a letter from the Institute of Marine Engineers, suggesting 
that the minimum period of apprenticeship should be raised from three 
to five years, Discussion on Mr. W. Hék’s and Mr. F. Caws’ papers. 
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GOVERNMENT AND THE EIGHT HOURS’ DAY. 


Ir is announced that the eight hours’ day is to be 
adopted in the ordnance factories and workshops at 
Woolwich, Enfield, and Sparkbrook, representing about 
19,000 hands when in full operation. In reply to Mr. 
Burns, M.P., and Colonel Hughes, M.P., Mr. Camp- 
bell-Bannerman on Friday night said that he had 
carefully considered the question of reducing the hours 
of labour in the ordnance factories. The result of 
his inquiry has been to satisfy himself and his col- 
leagues that the conditions and circumstances of those 
factories, and the nature of the work done in them, 
are such as to admit of the reduction to forty-eight hours 
a week, or an average of eight hours a day, with advan- 
tage both to the public service and to the men employed, 
and he will direct the change to be brought into opera- 
tion as soon as the necessary arrangements can be made. 
He would add that he looked for the loyal co-operation 
of all the workmen in carrying into effect this change, 
which he trusts will prove greatly beneficial to them. 
This is very pretty, and the concession will, no doubt, 
prove gratifying to the labour party. But we cannot help 
asking what is the opinion of Mr. Campbell-Bannerman 
on such a subject worth? And who are the “ colleagues” 
to whom he refers? The decision so far as it goes can 
scarcely fail to give pleasure to Mr. Burns. His victory, 
however, may after all be one in name rather than reality. 
We do not suppose that Mr. Campbell-Bannerman has 
made the concession without being subjected to a species 
of modified compulsion; and it is tolerably safe to assume 
that in a game such as that being played by the Govern- 
ment and the labour party, neither side will give away 
anything. An eight hours’ day at Woolwich may mean 
a great deal or very little, and we are somewhat mistaken 
in Mr. Campbell-Bannerman if he permits it to mean 
anything that it is possible to avoid. 

Turning from the action of Mr. Burns and the 
Government, we may consider the question on wider 
grounds. Those workmen who favour the eight 
hours’ day do so because it promises more wages to 
come, or more overtime, while the Union leaders 
hold that its prime virtue lies in its capacity for 
augmenting the demand for labour. They by no means 
intend that the men shall do just as much in eight hours 
as they didinnine. It is interesting to note, however, that 
the employers who have adopted the eight hours’ day, and 
the men who have asked for it, both believe that it will 
be of permanent pecuniary advantage. Thus, for 
example, Mr. Allan has publicly stated that an eight hours’ 
day is better for him than a nine hours’ day. It is just 
as well that the various points at issue, and the different 
questions raised by every and all proposals for limiting the 
duration of a day’s work by Act by Parliament, should be 
calmly and dispassionately considered. If this is done, 
we think it can be shown that the change from a nine to 
an eight hours’ day may have very little effect either on 
the employer or the workman. As we are most 
interested with engineering, we shall confine our attention 
to it, and shall not complicate what we have to 
say by referring at any length to cotton factories 
or cognate industries. Now before we can settle what 
effect a loss of an hour per day can have on output or 
profits, we must know what are the methods of the works 
concerned. It is perfectly well understood thatsome shops 
turn out more work per man than others. Again, it may 
be safely said that one hundred American workmen will 
produce more per week than one hundred Englishmen, 
and these in turn will represent a larger output than an 
equal number of French or Italian workmen. To use an 
expressive Americanism, in the States ‘‘ They drive their 
men much harder” than they do in this country. It is 
quite useless for the Trade Unions to struggle against this. 
Itis the custom of the country, and the Unions have to 
give way. Again, what is true of different countries is true 
of different establishments, and the driving may take 
different forms. In one place, for example, strict order is 
preserved. Thereis no laxity allowed. The foremen and 
managers are efficient; all the machine tools are driven 
steadily at their maximum speed, and the outturn is 
large. Under these conditions it seems to be almost 
certain that to reduce the length of the working day by 
an hour must represent a dead loss which can only be 
met by reducing wages in proportion. But, on the other 
hand, it is, we think, safe to assume that not more than 
ten or a dozen per cent. of all the works in this country 
are driven up to their full capacity ; and it is quite con- 
ceivable that the introduction of the eight hours’ day, by 
stimulating employers, foremen, and works managers to 
exertion, will in the end actually augment instead of 
reducing the output. Considered from this standpoint, 
then, it seems not unlikely that advantage rather than 
loss may accrue. But it is easy to see that whether this 
result is or is not attained will depend mainly on the 





several cases from augmenting the speed of machine tools, 
which in many shops are run much too slowly. The 
general adoption of the short day would no doubt be 
followed by such a re-organising of shops and methods of 
working, that it is quite possible that the output per man 
could be largely increased. There would, too, be an 
increased demand for labour-saving machine tools, 
attended by a considerable reduction in the number of 
fitters and erectors employed. We can name works now 
in which the file and the chisel are almost unknown, and 
once the employers come to understand how far they can 
make themselves independent of the men, they will not 
hesitate to assert their power. 

On the large establishments, with plenty of capital 
and energetic leaders, the effect of the eight hours’ 
day need not be injurious, but it will probably 
fall very heavily indeed on small works where 
capital is not abundant. As a rule these shops are 
deficient in modern tools of the best class, and depend 
very largely on manual work for the output. To not a 
few of these the eight hours’ day probably represents the 
last straw, and means ruin. But sucha result is certainly 
not one which can be regarded with unmixed satisfaction 
by Union leaders. The tendency is, no doubt, to con- 
centrate every branch of mechanical engineering in large 
establishments. Small works, like small farms and 
small factories, and grocers’ or drapers’ shops, have had 
their day. Profits have been so reduced by competition 
of all kinds that the little place employing fifty or a hun- 
dred hands cannot hold its own against companies and 
firms who have 1000 to 2000 men on their books. But 
the Union leaders ought to know—and probably do 
know--that the greater the number of the large works the 
fewer in one sense will be the number of hands employed. 
It is, however, by no means easy to understand on what 
their policy is based. By some persons it is held that the 
only theory involved is, that employers of all kinds now 
get an undue share of profits, which will be reduced by 
the short day. We, however, give the Union leaders 
credit for more sense. The principal desire is probably 
to get more employment for the Union hands; but they 
have not put forward any tangible or satisfactory state- 
ment to this effect. Indeed, we believe that the whole 
movement is from beginning to end nothing more 
than a leap in the dark, and that men like Mr. 
Burns are totally ignorant of what the effect of the 
general adoption of the eight-hours’ day throughout 
Great Britain would be; and whether or not the 
adult working population of this country would or 
would not regard an Act of Parliament enforcing the 
eight hours’ day as an intolerable tyranny. However 
this may be, it is certain that up to the present moment 
it has not been proposed that piecework shall be abolished 
by Act of Parliament, and where it exists the workmen 
may find that Mr. Burns and his fellow leaders can do 
a great deal of mischief. We may take, for example, the 
ease of Woolwich Arsenal. In the cap and cartridge 
factories large numbers of lads are employed. They work 
by the piece, and they can earn as much as twenty shil- 
lings a week. Thus, in one case which has come under 
our notice, a labourer in the Arsenal gets 19s. a week, to 
support himself, his wife, two daughters, and three young 
boys. This sounds very heartrending. But it so happens 
that the boys earn among them nearly three pounds a 
week, so that the income of the family is by no means 
despicable. It seems to be quite clear, however, that 
by cutting four hours a week or so off the working time, 
the income of this family must be considerably reduced. 
Cases of this kind will turn up continually. It is very 
easy to talk of an eight hours’ day, as though the length 
of the working day could be settled without trouble by a 
stroke of the pen. As a fact, however, the length of the 
working day is nothing more than a survival of the fit- 
test in this and all other countries. If an eight hours’ 
day is better fitted to the wants of the community than 
one of nine hours it will come, but to attempt to 
accelerate its advent by Act of Parliament is adangerous 
experiment; and even though the result should, in the end 
be satisfactory, that will inno way affect the risk incurred 
in attaining that result. Dangerous experiments should, 
we need scarcely add, never be rashly undertaken by 
incompetent individuals, and under the circumstances 
we fear we cannot regard Mr. Campbell-Bannerman and 
his colleagues as possessed of any special fitness for the 
task they have undertaken. They are not ina position 
to stop; what they have done at Woolwich they must do 
elsewhere, and in. the end the long-suffering taxpayer 
may have something to say on the subject. 


INDUSTRIAL OCCUPATIONS. 

Tue General Report which has just been issued respect- 
ing the Census of England and Wales for 1891 contains 
an interesting section on the occupations of the people. 
The difficulties which stand in the way of any satisfactory 
classification of the people by their occupations are some- 
what forcibly set forth at the outset, but the results which 
have been achieved are sufficient to form the basis of 
some important statements. The industrial class, of 
which we intend more especially to treat, includes all 
such persons with specified occupations as are not referred 
to the professional, domestic, commercial, or agricultural 
classes, and by itself it largely outnumbers all these classes 
put together. Its growth in the last decade is found to 
have been greater than that of the general population, 
the latter increasing by only 11°'7 per cent., while 
the growth of the industrial class was 15:1 per cent. 
But in the first instance we are induced to draw 
upon a portion of the facts descriptive of the com- 
mercial class, as somewhat connected with our main 
topic, and fairly introductory to it. The part to which 
we thus refer relates to the transport of passengers 
and goods. Under this head, we find that in 1891 
there were 366,201 persons engaged in road traffic ; 
186,774 in the traffic on the railways, and 275,908 in 
water traffic. The increase in the numbers thus employed, 
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as compared with the returns under the previous Census, 
is at the rate of 29-7 per cent. for the first of these three 
groups; 34 per cent. for the second, and 11°6 for the 
last. Thus the highest increase is in respect to railway 
traffic, and the least in regard to traffic by water, the 
advance in the latter instance being no greater than the 
increase of the general population. Taking all three 
groups together, we get a total of 828,883 persons, being 
very nearly 24 per cent. in excess of the number similarly 
returned in 1881. To the number more or less directly 
occupied in transport at the date of the last Census, a 
further addition may be made from the industrial class 
to the extent of 283,777, such being the number engaged 
in industries supplying the means by which transport is 
made possible. Among these the increase during the 
ten years has been 26°8 percent. Includedin the number 
are 94,000 road or railway labourers, above 66,000 carriage 
makers and wheelwrights, and nearly 63,000 ship and 
boat builders. In respect to roads, what may be con- 
sidered a remnant of the past, comprises 404 turnpike 
or toll collectors. The part which these individuals 
take in facilitating the transport of goods or passengers 
is perhaps a little problematical. Nevertheless, the 
Registrar-General has assigned to them that post of 
honour. On the whole we get a total of at least 1,112,660 
persons either directly engaged in transport, or in various 
industries subservient to it. There is something rather 
remarkable in the extent to which the road traffic main- 
tains itself, as represented by the number of persons 
engaged in carrying it on. Coachmen, cabmen, grooms, 
and others exceed 176,000, while carriers, carmen, and 
hauliers are fully 170,000. The aggregate employed in 
road traffic is nearly double the number engaged on the 
railways, but the latter has the larger ratio of increase. 
Proceeding more directly to a consideration of the 
industrial class, we find an increase for the ten years of 
35°4 per cent. in the case of a group whose occupations 
are “ mainly subservient to literature.” These include 
the paper manufacturers, the steel pen and pencil makers, 
and the whole army of printers, bookbinders, and book- 
sellers. Connected with the 20,000 persons engaged in 
paper-making are 4000 rag gatherers and dealers. Steel 
pens come mostly from Birmingham, and wooden pencils 
from London and Keswick. Steel pen makers have risen 
21 per cent.; bookbinders, 28; publishers and book- 
sellers, 37; printers, 41; and stationers, 43. Rather 
strangely, the increase in the ranks of the paper makers 
is less than eight per cent. Lancashire has most of the 
paper makers, and Kent comes next, followed by the 
West Riding, to which London is nearly equal. The 
number of persons, almost exclusively men, returned 
as working or dealing in machines, tools, and instruments 
of all kinds, was a little above 342,000, being 27-7 per 
cent. more than at the time of the previous census. One 
of the subordinate divisions in this group includes the 
engine and machine makers, fitters, and turners, the mill- 
wrights, the boiler makers, the spinning and weaving 
machine makers, and the agricultural machine and 
implement makers, with a few others. This industrial 
sub-order, as it is termed, consists of 211,000 persons, 
exhibiting an increase of nearly 30 per cent. compared 
with their number at the commencement of the decade. 
This increase is the more striking as having been 
preceded by a rise of 28 per cent. in the decade which 
ended with 1881. The increase now reported is higher 
than in any other very large industrial group, with the 
exception of the coal miners. The cutlers, and others 
associated with them, including the makers of files, 
saws, pins, and needles, together with the dealers in 
such articles, have scarcely increased their aggregate 
number in equal ratio with the growth of the population. 
The makers of clocks, watches, optical and scientific 
instruments have increased 40 per cent. since 1881. 
More than half the group consist of watch and clock 
makers, and these have made only a very slight increase 
in their number. The opticians and makers of scientific 
instruments display a decided advance. But the greatest 
increase of all has been among the makers of electrical 
apparatus. In 1871 these were only 428. In 1881 they 
became 2522, and at the last Census they were 12,604, or 
five times as many as they were ten years earlier. 
Coming to the building trades, we are presented with a 
somewhat singular picture, the number of persons thus 
employed showing an increase for the ten years of only 
2°1 per cent., whereas in the previous decade the rise was 
21 per cent. The absolute number in 1891 was 680,886. 
Among the builders there has been an increase, with a 
very small advance on the part of the bricklayers, and a 
considerable falling-off among the masons, the slaters 
and tilers, the carpenters and joiners, and the plasterers, 
whitewashers and paperhangers. The only group besides 
the builders which shows any notable increase of numbers 
is that which comprises the painters, plumbers, and 
glaziers. These have risen quite 24 per cent. The ex- 
tremely small increase of a little over 14,000 in the 
building trades was accompanied by an actual decline in 
respect to the industries which supply the building 
materials. The falling-off was only 1-5 per cent., but that 
there should be any decrease at all is a matter to be 
regretted, an increase being the proper result. The 
retrogression is exhibited by the brick and tile makers, 
the cement and plaster makers, and the slate and stone 
quarriers and dealers. But if fewer houses were built, 
somehow there was more done in the way of furnishing, 
the total engaged in the furnishing trades being augmented 
by nearly 17 per cent. The increase was shared pretty 
equally by all the several portions of the group, with the 
exception of locksmiths, bellhangers, and gasfitters. 
These scarcely increased at all, and we have to allow for 
the effect produced by the substitution of electric bells 
and electric lighting for ordinary bells and gas. Of the 
china and glass manufacture a good account is given. 
Potters have complained that the labour-saving appli- 
ances introduced during the last ten years have increased 
the number of female workers at the expense of the men. 
3ut very little change of this sort appears to have taken 
place since 1881, though in the ten years preceding 1871 





the ratio of women employed to 100 men rose from 46 to 55. 
In 1881 the ratio was 62, and in 1891 it became 63. In 
another department of industry, that of the bicycle and 
tricycle makers and dealers, there has been great develop- 
ment. In 1881 little more than 1000 persons returned 
themselves as so engaged, whereas in 1891 the number 
rose to 11,524, above 4000 being located in Coventry. 

The total number of persons engaged in the textile 
industries exceeds a million ; but the increase since 1881 
is only about 6 per cent. In respect to the cotton and 
linen manufactures, the persons occupied have increased 
8-7 per cent. Under the main heading, that of the cotton 
manufacture, the increase in number has been very nearly 
12 per cent.; or, practically the same as the growth of the 
general population. Hence it is considered that this 
industry, judging from the number of hands employed, 
“has fairly held its own.” But while the hands have 
only increased 12 per cent., the imports of raw cotton 
have risen nearly 19 per cent. There is a great falling 
off in the number of persons engaged in the linen manu- 
facture, and also that of lace. The wool and worsted 
industries include a quarter of a million of persons, being 
an increase of 10 per cent. for the decade. The persons 
employed in the manufacture of silk, satin, velvet, 
ribbon, crape, and gauze, are fewer by more than 24 per 
cent. than at the previous Census. The hosiery manu- 
facture shows an increase of nearly 22 per cent. Occu- 
pations connected with the making or selling of articles 
of dress comprise 1,203,000 persons, or nearly 14 per cent. 
more than in 1881. 

The number of persons returned as miners was 555,617, 
or nearly 27 per cent. in excess of the number so accounted 
for in 1881. The increase was entirely among the coal- 
miners ; the miners of ironstone, copper, tin, and lead all 
showing a decline, mostly to a very considerable extent. 
The coal-miners were 517,000, or fully 35 per cent. above 
the number in 1881. Their superiority in point of num- 
bers must be taken in connection with the fact that the 
quantity of coal produced in England and Wales was 
only 20 per cent. more in 1891 than in 1881, despite the 
much larger rate of increase in the number employed. 
The decrease in the miners of ironstone was 30 per cent., 
of lead nearly 49, and of copper about 72. The decline 
of tin miners was under 12 per cent., but this followed a 
falling off to the extent of about 34 per cent. in the pre- 
vious decade. Contrary to what is stated with regard to 
coal, it appears that the white tin produced from British 
ores in 1891 was greater than in 1881. Turning to the 
data bearing on the workers in metal, the Census 
Report shows a slight decline in the total number 
of goldsmiths, silversmiths, and jewellers, including 
goldbeaters. Blacksmiths and whitesmiths have in- 
creased, as also anchor and chain makers, but 
nail makers have become fewer by 47 per cent., following 
a decline of 18 per cent. between 1871 and 1881. The 
falling-off is explained by the substitution of machinery 
for hand work, and the increased use of wire and other 
foreign-made nails. Nearly half the nail makers are of 
the female sex. Among the blacksmiths and whitesmiths 
there are alsoas many as 500 women. The makers of bolts, 
nuts, rivets, and screws, have increased by 25 per cent. 
The workers in brass and bronze are fully 31 per cent. 
more than in 1881, when their number was also 36 per 
cent. higher than in 1871. Wire-drawers and workers 
show an increase of 21 per cent. 

So far as can be learned, there were at the time of the 
Census, 198,000 persons in England and Wales who were 
foreigners both by birth and nationality. These were 
chiefly to be found in the large towns and centres of 
industry, or in the seaports. Nearly one-half were 
enumerated in London, besides a considerable number in 
the suburban counties. Nearly 20,000 were from the 
United States. The total number of European foreigners, 
including men, women, and children, is given as more 
than 168,000, though the number returned is thought to 
have been tosome extent an over statement, supposing no 
false returns were made. The number, as it stands, 
is not formidable, and that is the view taken by the 
Registrar-General. Reasons are also given for the rejec- 
tion of the term “ pauper aliens,” as applied to these 
sojourners. Of course there remains the question as to 
how far they compete with the working-class portion of 
the home population by accepting reduced wages. Nearly 
one-third of the European foreigners are Germans, of 
whom above 30,000 were of the male, and 20,000 of the 
female sex. Nearly 2000 of the Germans followed the 
occupation of commercial clerks, nearly 2500 were tailors, 
and above 2000 were bakers. The cabinet-makers were 
800, and the watchmakers nearly 900. 

Notwithstanding the difficulties which beset any 
attempt to obtain correct returns as to the occupations 
of the people, we cannot but think a useful approximation 
to accuracy has been made on this as on other occasions, 
especially for comparative purposes. Relying to a 
certain extent upon the recorded data, many interesting 
considerations present themselves in connection with that 
portion of the report to which we have referred. The 
account given throws a considerable amount of light on 
the industrial condition of the people, and the state of the 
trades in which they are employed. The rise or decline 
of particular industries is fairly indicated, and some 
important deductions may be safely drawn. 
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TEA CURING MACHINERY. 


In our issue of May 6th, 1892, we made reference to the 
important character of the machinery that the competition 
of India and certain British Colonies with the long-established 
tea trade of China had brought into use. We then wrote 
under the impression that the machinery was of so highly 
effective a character that little or nothing could be added to 
it to improve the quality of the finished tea turned out by it. 
But it has become known to us that in that impression we 
were mistaken. It is true, perhaps, that as regards the 
machines themselves improvement was scarcely possible, but 
even this approach to finality did not overcoine a tendency 
to inequality of production, which was especially noticeable at 








varying seasons of the year, humidity in the external atmo. 
sphere being responsible for a variation in this that often 
reduced the price obtained for the tea made by more than 
50 per cent. While, therefore, it appeared to be almost 
impossible to devise improvements in the machines them. 
selves, it at length became manifest that some alternation of 
procedure was necessary if a level of quality was to be 
maintained. It struck an intelligent observer that the 
drying apparatus was being worked on a wrong ab initio 
principle. The air discharged from the fan drawing it 
through the furnace and over the tea was suffered to 
escape into the room containing the drying machines, 
This air was necessarily charged with the moisture extracted 
from the leaf during its treatment. And yet the same air is, 
under existing methods, suffered to re-enter the furnace and 
again pass over the tea trays. Hygrometrical tests made 
have shown that this air is charged up to 100 per cent. with 
humidity. On entering the furnace this becomes developed 
into a steamy vapour most injurious to the drying tea, 
Manifestly, therefore, the remedy must be to prevent air so 
charged from re-entry into the drying chamber. One estate 
which has made the change has, we are informed, found as 
the result that its teas maintain an almost level quality 
throughout the year. A further improvement, it is said, will 
result from permitting the air so discharged from the fans to 
play upon the tea leaf during the preliminary process of 
withering. At present this process is assisted during damp 
weather by passing over it a strong blast of dry heated air. 
The result of this is unsatisfactory, as it produces a hardness 
and dryness not desirable in this first stage of treatment, and 
it besides induces a premature fermentation highly detri- 
mental. The system now proposed is to lead the warm humid 
air discharged from the fans in the drying-room to the wither- 
ing chambers, these being made as air-tight as possible, and 
having their only vents on the floor level, so as to insure the 
escape of the colder air only. While, therefore, the machi- 
nery used will remain as at present, the method of working 
it and the adaptation of its issuing products will alone be 
changed; and this, it is confidently expected, with most 
profitable results. 


IRON AND STEEL IN SHIPBUILDING, 


Ir would appear that the advance in the use of steel for 
shipbuilding has continued during the last few months of 
dulness, and now there is in the returns an almost exclusive 
use of steel by some of the largest users. For instance, of 
the three firms which stood at the head of the builders for 
last year, the return shows that out of sixty vessels built in 
the yards of these firms, steam and sailing, every one is 
recorded as built of steel. The tonnage so returned was over 
162,000 tons, so that it would seem that there was thus 
accounted for nearly one-fifth of the total output of the king- 
dom ; and if the next two or three builders on the list are 
taken it will be found that the result is the same; and it is 
found, indeed, that many ports have exclusively used that 
material. But at the same time a few vessels of moderate 
size continue to be built of iron; and it is certain that there 
are still some shipowners who believe that corrosion is 
most marked in the case of steel steamers, and that for some 
trades a liberal use of iron in construction is essential. In one 
or two instances it may be believed that there are grounds 
for the opinion that at least in parts of steamers iron has its 
use, and will continue there to be preferred to steel. But we 
are gaining experience with the latter material daily, and we 
should be able soon to define the quality and temper 
of the metal that is best adapted for various uses, and espe- 
cially for use in different parts of the vessels where there are 
varying tests of endurance during the life of the vessel. The 
cheapness of steel may be a danger, for it is evident that 
the price is now so low that there can be very little profit to 
the manufacturers, except where the production is enor- 
mous; and the limited profit is found too often to point 
to attempts either to use an undue proportion of too cheap 
material, or what is even worse, to lessen the amount of the 
“work” that is put into the metal. There is now so 
large a fleet of merchant vessels built of steel, that a com- 
plete test is being afforded of its power not only of stand- 
ing stress and strains of all kinds, but also to endure the 
corrosive effect that the sea is found to have. There needs to 
be maintained that high quality of steel that was the boast 
of some of the early producers of the material ; and with that 
it may be fairly expected that there will be a continuance of 
the substitution of steel for iron in shipbuilding generally, 
the exceptions possibly being those where shipyards are at 
such a distance from steel works that there is a natural 
tendency to the use of the older material. 


ALUMINIUM YACHTS. 


Two examples of aluminium-built yachts are at present 
to be seen in French waters. One is the 10-ton yacht 
Vendenessa, launched last month from the stocks of the 
Société de Chantiers de la Loire, and now in course of being 
fitted out for next season. The other is a 33ft. sailing boat, now 
on exhibition on the Seine. The former craft has been built 
for the well-known French yachtsman Comte de Chabannes, 
La Palice, from the designs of M. V. Greilloux. It is com- 
puted that if this vessel had been constructed of steel 
frame and wood planking, like other boats of her class, her 
hull would have weighed some 4 tons 5 ewt., but in aluminium 
the weight is only some 2tons Gcwt. The other craft 
referred to is named the Jules Davoust, and with it 
Lieutenant Hourst intends to set out on a survey expedition 
on the Niger. This craft affords additional proof of the great 
suitability of aluminium as the structural material for boats 
intended for exceptional purposes, such as river survey and 
exploration. The boat complete only weighs 18 cwt.,a fact 
which sufficiently indicates the extreme portability of the 
craft when overland transport is involved. 


IMPROVED MAIN STEAM PIPES, 


Tue system instituted by the Admiralty of winding all 
steam pipes over Sin. in diameter with ,‘;in. copper wire, 
thereby about doubling the bursting pressure, has within 
recent years been adopted on many merchant steamers 
using high-pressure steam. The Italian naval authorities 
have adopted the system to some extent, and they find that, 
as with the “ wire-gun” which has partially received adop- 
tion here and in the United States, wire of square section coiled 
round the pipe under tension adds enormously to the strength. 
Some prolonged experience in actual service will be necessary 
before the practice can be safely followed even with the 
brazed pipes now in use, but if, as is the present tendency, 
the thickness of the copp-r forming the pipe proper is re- 
duced in virtue of the accession of strength due to the use 
of wire, the need for caution will be all the greater, 
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The results of some of the Admiralty tests showed that a 
wired pipe stood just about the pressure it ought to have stood 
when unwired, had the copper not been injured in the brazing. 
To obviate the risks of careless brazing, and enable the thick- 
ness of sheet copper forming the pipe to be reduced to a 
minimum, at the same time that full advantage of wire-wind- 
ing is secured, a@ patented system of manufacturing steam 

ipes is at the present time being experimented with by a 
west of Scotland firm. It forms even a closer analogy to;the 
wire-gun than the present system of wire-winding, and 
consists in using copper of the thinnest practical gauge, 
to form the interior or core of the pipe, the body of the Pipe 
proper being composed of steel wire wound closely round the 
core, andthe interstices between the coils being filled in solid 
with copper by a patented system of copper electro-deposition. 
Pending this and other possible improvements on copper pipes, 
one result of past experience with these is to give an impetus 
to the use of lap-welded wrought iron pipes. In the 
Campania and Lucania, the main steam pipes are of this type, 
and experience with these so far bears out the contention of 
some engineers, that for modern high pressures they are, on 
the whole, the best that can be used. 
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Irrigation Works in India and Egypt. By Roserr Burton 
Buck.ey, M. Inst. C.E., M.Inst.M.E. E.and F.N. Spon, 
London, 1893, 

Tuts is certainly one of the most ambitious works that 
has as yet been written on the subject of which it treats. 
Nor is it too much to say of it that it fulfils the object of 
that ambition, for a more complete exemplar of the 
modern practice of the science of irrigation could not 
well be devised. As the author expresses the hope that 
it may do, it supplies a deficiency which has been felt 
by many who are interested in irrigation. But on 
reading it we feel the difficulty under which its writer 
laboured in compressing the matter within the space 
ussigned to it. For that reason, perhaps, the work has 
been too ambitious. We question much, after its careful 
perusal, if it would not have been better to have limited 
its subject to the works of India alone. The attempt to 
embody in it an account of those in Egypt, not only of 
those already accomplished but of such of them as are 
of a prospective character also, is, we think, responsible 
for much of the difficulty as to compression of which the 
author writes; and, as we consider, the irrigation works 
of the two countries do not run upon parallel lines. 
Broadly speaking and apart from isolated instances of 
similarity, the works of Egypt have mainly the object of 
retaining a silt which is of a fertilising character. The 
heavier the water of the Nile brought to the fields is 
charged with this, the more fully is the desire of the 
cultivator attained. Throughout India, save but in com- 
paratively few cases, the less the amount of silt drawn 
from the source of supply the better. The waters of the 
Nile carry in suspension the rich red earth of their 
source, while those of India are charged mainly with un- 
productive sand. For this reason we hold that com- 
plexity would have been reduced had consideration of the 
works of the two countries been kept separate. The 
result would have been a less bulky volume, and a gain 
of space adequate to the insertion of much valuable 
additional detail. 

But apart from the foregoing objection, it is difficult to 
find occasion for anything but praise of Mr. Buckley’s 
book. Indeed, it is one scarcely open to criticism, for 
the reason that it is mainly devoted to descriptions of work 
performed. It furnishes the reader with examples of the 
treatment given to almost every possible variety of case. 
These in the practice of irrigation engineering are so 
multifarious — each one of them embracing almost 
ce-tainly some special form of difficulty to be overcome— 
that it is only by reference to instances in which that 
form has been successfully treated that the engineer of 
the present day can find a guide for his practice. Such 
a guide in almost every conceivable difficulty, Mr. 
Buckley's book will in future assure to the profession ; 
and although he has been careful to abstain from anything 
like personal criticism of the works he has described, he 
has not failed to let us know where results anticipated 
have not been yielded by them, and the methods taken 
or proposed for their future achievement. The author 
has not aimed at making his book a text-book for students 
in the science dealt with. It is essentially a work 
of reference for the more advanced members of 
the engineering profession. Yet to anyone who 
has passed the A BC of this, the illustrations of prac- 
tice it affords must prove of much value. These indi- 
cate to us very completely how responsible and how 
onerous are the duties of those charged with irrigation 
works throughout India. The extent and varying phy- 
sical and climatic conditions of that empire necessitate a 
width of practice with respect to these that makes us 
almost wish not only that Egypt as has been expressed 
above, had been dealt with separately, but that India 
itself had been treated under local sub-divisions, so 
sharply must practice differ throughout them. But 
accepting Mr. Buckley's treatment of the subject as it 
stands, we can find nothing to cavil at in the method he 
has adopted. 

The book is full of illustrations of the most valuable 
kind. We should suppose that never before have so many 
descriptive maps of irrigated districts been found asso- 
ciated in a single volume. These are clearly printed, and 
are evidently authoritative. It is, perhaps, matter for 
regret that so small a scale had to be adopted for the 
majority of the plans and details given of constructive 
works. In some of these the references have to be 
searched for with the aid of a magnifying glass, and this 
not unfrequently is a source of embarrassment to the 
reader. Taken as a whole, however, we have nothing 
but praise to bestow on the care and finish devoted to the 
large number of illustrations of all kinds with which 
Mr. Buckley has supplied us. Another point on which 
that gentleman may be congratulated is the sparing 
use throughout the text of the formule—often un- 
trustworthy and misleading—with which books on 








engineering are too frequently filled. Some reference 
to these was, in the nature of things, unavoidable; but 
the bulk of those needed for reference are comprised in 
the appendix, so that the reader is not perforce compelled 
to diverge along the line of theory when reading with a 
view to practice. Out of a total of 337 pages of letter- 
press, 206 may be said to be devoted entirely to descrip- 
tions of works absolutely carried out. With respect to 
each of these the author has been careful to premiss all 
the conditions influencing their design, thus making each 
case illustrative of some special difficulty or peculiarity 
met and overcome. Following such subjects, we next 
have the matter of canalisation dealt with, with its allied 
works of locks, weirs, &c. It is a question with us 
whether the introduction of this topic is not somewhat 
supererogatory in a work on irrigation. No doubt Mr. 
Buckley would point to the fact that in India many 
irrigation canals have been designed, and have been used, 
for navigation as well. But he admits that the combina- 
tion has not been successful financially; chiefly, as he 
writes, because such canals have never been designed to 
connect centres of trade. What he tells us upon this 
subject reveals how little realisation has followed the 
sanguine anticipations of the late General Cotton. He 
condemns the system also upon the further ground that 
the demands for navigable purposes largely increase the 
difficulties and the cost of canals designed mainly for 
irrigation, and altogether we should conclude from the 
information given that the policy advocated by General 
Cotton would now be a thing of the past. Under this 
conclusion we almost wonder that Mr. Buckley has 
devoted so much of his valuable space as he has done 
to what isin itself a recognised distinct branch of 
engineering practice, already widely dealt with in pre- 
viously published books. At the same time that we 
offer this criticism, we may admit that perhaps the 
combination of the two’ systems in the past involved 
forms of special treatment that might not occur in 
ordinary canal practice. Still, that consideration would 
not apply to the design of such adjuncts as locks and 
lock-gates, which receive profuse illustration at Mr. 
Buckley’s hands. 

The succeeding Chapter XV. is devoted to a very 
intricate and very important subject, namely, the “duty” 
of water. This Mr. Buckley defines as ‘the area of 
crops which can be matured by a given quantity of 
water.” When one considers the great variety of crops 
to which irrigation may be usefully applied, the com- 
plexity of this section of the science of irrigation may 
well be appreciated. In this case the formule given by 
the author must prove extremely valuable. It is not one 
to which the rule-of-thumb can ever be made to apply. 
Generations of experience can alone have supplied the 
data upon which these formule have been computed, and 
this chapter may be classed as one of the most useful 
throughout the book. A number of tabulated examples 
are given in it, and how requisite these are may be 
realised from the statement made that on one single irri- 
gation system the “ duty” of one cubic foot a second 
varied from 81 acres to 155 acres. We would recom- 
mend very careful reading of this particular chapter 
to those who are students of irrigation, for, as the 
author truly observes, “the area of crops which can 
be efficiently irrigated by a given quantity of water is 
increased by skill in the distribution of the available 
supply.” We have had cases under our own observation 
in which junior officers have thought the arrangement of 
distributaries the province less of themselves than of the 
village headmen. No greater mistake could be made, for 
it is not too much to say, as the result of our own experi- 
ence, that from 10 to 15 per cent. of the water available 
may be wasted by injudicious laying-out of these minor 
channels. Mr. Buckley’s remarks on this section of his 
subject have a particular value. The alignment of these 
distributaries and the main channels has a separate 
chapter — XVI.—devoted to it, the primary place of 
importance being assigned to the location of these on the 
watershed whenever possible. This chapter is illustrated 
by accomplished examples, but the principles of such 
work are so well-known in hydraulic practice that it 
presents but few new features. Chapter XVII. deals 
with revenue and administration, a matter that, however 
valuable in itself and necessary of acquirement by all 
irrigation officers, scarcely calls for comment here. 
Reference is made in it, however, to the imposition on 
the engineer of some intermediate responsibility for the 
collection of the water tax. We have always ourselves 
held that, save in so far as this may be dependent upon 
survey, the engineer should be freed from liability as to 
such collection. His duties are quite sufficiently onerous 
and multifarious without this additional labour and 
minutiw being added to them, although on this point we 
do not observe any remark by Mr. Buckley. The next 
branch dealt with is the cost of works and their financial 
and agricultural results. The author indicates the dis- 
tinction to be drawn between such works as are classed 
as productive and those coming under the head of unpro- 
ductive. Interesting as this branch of the subject un- 
doubtedly is, it is not one which lends itself to professional 
criticism, and we may therefore pass over this section 
with the simple remark that its subject receives the 
fullest consideration. 

With the chapter devoted to the last-named topic the 
main work of the author comes to an end. But the 
appendix that follows it cannot be passed by without 
remark, for it contains those useful aids to computation 
without the employment of which the designing of exten- 
sive irrigation works is a double labour. But the formule 
given, as is the case of all such dealing with the science 
of hydraulics, have to be very carefully used. Their 
utility, indeed, depends entirely upon the establishment 
of correct co-efficients, and these must vary so widely 
that nothing but experience can supply them. Each 
case to which such formule may apply in the abstract 
requires to be dealt with by a system of prior calcula- 
tion. Thus in the instance of flow-off from catchment 
areas, we find the co-efficients employed to vary between 





150 and 1000. In this case, Mr. Buckley would rather 
counsel estimating the discharge by known natural 
channels than by reliance upon any formule. It is pre- 
cisely because of the difficulty of applying correct 
co-efficients to irrigation formule that Mr. Buckley’s 
book is certain to be so valuable to those seek- 
ing them. It is only by reference to parallel 
cases of construction, and their results, that it is possible 
to establish co-efficients. The great number and variety 
of such works described and illustrated enables the engi- 
neer to find instances similar to that entrusted to him for 
treatment, and on the basis of practice so provided co- 
efficients may be determined with a very close approxi- 
mation. We do not find among the formule given in this 
appendix many of very recent date. Those of the older 
authorities seem still to maintain the standard value 
assigned to them many years back, examples by Neville, 
Eytelwein, Bazin, and other well-known names finding 
prominent mention. Following the hydraulic formule 
given, we have quotations of the rules issued for the 
guidance of officers of the Indian Public Works Depart- 
ment when making their surveys and calculations, tables 
to assist them with respect to the latter being liberally 
given. In the section of the appendix devoted to high 
masonry dams, the opinions of Sir G. L. Molesworth are 
quoted at length, and his formule are stated to be much 
simpler than those of,the ‘“‘Annales des Ponts et Chaussées,” 
while yielding practically identical results. The case of 
Sir G. L. Molesworth furnishes almost the only instance 
wherein modern formul# have superseded those of an 
older date. The appendix fitly closes with an abstract of 
a specification for the work on the Bhatgarh dam, which 
furnishes useful hints for many varieties of construction 
in irrigation work. 

There is only one item as to which we consider 
more precise information might have been afforded. This’ 
is that of evaporation. Mr. Buckley does not suggest, so 
far as we have observed, any very approximate data for 
this. He states, it is true, that the highest rate known 
in the driest and hottest part of India has been 0°4, but 
all other references to this particular are associated with 
absorption, an item that must vary so greatly according 
to soil and season, that it must be difficult rightly to 
estimate from the figures given the element of evapora- 
tion only. Our own practice has ever been to rely upon 
the old Madras official data of }in., except in very ex- 
ceptional cases, and we have, as the rule, found this 
allowance approximately accurate. But this is the sole 
deficiency that we have noticed during a careful perusal 
of Mr. Buckley’s very valuable book. Of course there 
may be, and are, points of practice recommended respect- 
ing which we might feel inclined to differ from him some- 
what. An instance of this is with reference to the height 
of earthen embankments above flood level in large tanks. 
Mr. Buckley insists on 6ft., and no doubt the greater the 
margin that can be given the better. But it is possible 
that a large number of completed works of the second 
and third class would never have been executed if this 
height of 6ft. had always been insisted upon. In many 
cases under our own observation, a height of 4ft. has 
been found to be sufficient, and we think might 
safely be adopted in all but exceptional cases. We 
have but one other matter to observe upon, 
though, did space permit, we would gladly extend this 
notice on several points. We regret that Mr. Buckley, 
while so admirably treating of the larger works of irriga- 
tion, should have almost wholly ignored details as to those 
smaller ones which are after all the mainstay of the 
village population of India. We do not suppose that 
the omission has been made owing to these being thought 
to be beneath treatment; want of space has doubtless 
led to it. But by anyone desirous of thoroughly study- 
ing irrigation questions, those relating to the hundreds of 
thousands of village tanks to be found throughout India 
cannot be disregarded. The sum total of their numbers 
would make them—in a sense—perhaps even of greater 
importance than individual works of magnitude; and we 
should have been glad if Mr. Buckley could have made 
room for details with respect to these, and to the modern 
practice of providing sluices for them. 

But with the few and trifling exceptions we ‘fave 
named, it must be said that the work done is one which 
will entitle the author to the gratitude of every member 
of our profession. The labour in producing this book, 
with its numerous maps and illustrations, must have 
been immense. As we have before observed, it is in no 
sense a text-book; it is pre-eminently one of reference, and 
as such we would cordially recommend it to all concerned 
with irrigation in every country throughout the world. 
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HEATING RAILWAY CARRIAGES—BELLEROCHE’S SYSTEM 
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WARMING RAILWAY CARRIAGES. 





Tue problem of heating railway carriages in this country 
may be said to have been solved since the introduction of 
the Pullman sleeping cars into British rolling stock, and a 
further advance has been made recently in the adoption of 
dining cars and corridor carriages now so popular in the 
through trains running between England and Scotland on 
our principal lines. In these trains the warming of the 
carriages is attained by means of a hot-water apparatus 
supplied from a separate boiler, which is under the super- 
vision of the car conductor. The success attending this safe 
method has been so satisfactory that it may be now asserted 
to have superseded the primitive arrangement of doing so by 
warming-pans. 

In the United States and Canada there are several systems 
of heating cars on the hot-water plan, notably those by the 
Consolidated Car Heating Company, Gold Car Heating Com- 
































pany, and the Safety Car Heating Company. The Baker 
car warmer, of which the following is a brief description 
by Captain Douglas Galton, M. Inst. C.E., has obtained 
a large measure of success in America. The heat is applied 
to the car by hot-water pipes led round the car on the floor 
level, with bendsto carry the pipes under each row of seats; the 
water is heated by coiling a portion of the pipe and passing 


the coiled portion through a circular iron stove. The fire- | 


box of this stove is of strong wrought iron, and is provided 





, of the level of the water. A safety valve weighted to 150 lb. 
pressure and an indicator dial are provided. The liquid used 
is a saturated solution of salt water. On first filling great 
care must be taken by repeated applications of heat to expel 
all the air. This solution does not freeze at ordinary low 
temperatures. The safety valve consists of a compressible 
india-rubber ball, as a metal seated valve is inapplicable owing 
to the crystals of salt, which form after “blowing off,’ pre- 





De eengeeen sae: | ep mm eer 


Swam Eno 


over the colder return pipe. It must be borne in mind that 
the cold in winter is far more intense than in this country. 
This method of warming carriages is more economical than 
the foot-warming pans, and infinitely more satisfactory, as 
evidenced by its adoption in the corridor trains now running 
on the East Coast, West Coast, and Midland lines. 

Last winter the Midland Railway Company introduced a 
method of warming railway carriages on the hot-water 


























with a grated lid with a latch to be opened for feeding the | 


fire, but which cannot be opened by violence or by an upset; 
the fire-box is moreover contained in a second strong covering 
of iron which terminates in the chimney. No instance is 
recorded of fire having occurred in train accidents from the 
use of these stoves. 

For the circulation both ends of the pipes terminate in a 


| venting the valve from shutting tightly. The india-rubber 
| ball overcomes this difficulty. 
The average allowance of heating surface for an ordinary 
passenger car is 11ft. of 1jin. pipe per passenger; a larger 
amount is required for compartment cars, and the distribu- 
tion of the pipe varies according to the position of the seats, 





























system, which is the joint invention of Mr. 8. W. Johnson, 
locomotive superintendent, and Mr. T. G. Clayton, carriage 
and wagon superintendent, and manufactured by Messrs. 
Gresham and Craven, Manchester. This system of carriage 
warming is well adapted for the compartment type of carriage, 
all the compartments in the train are warmed and kept at an 


close cylindrical cistern on the roof of the car, to which | a smaller amount being allotted to the seats over the flow | even temperature. The heat is supplied by means of hot 
water is supplied by a funnel pipe, which also acts as a gauge ' pipe where it leaves the stove, and a larger amount to those water from the locomotive boiler, which is circulated through- 
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out the train by iron pipes fitted along the floor and under | 


the seats of the carriages. These pipes are carried from the 
locomotive along the train on one side, and returned on the 
other side to the tender, being coupled between the vehicles 
by flexible hose and suitable metal couplings. Only a few 
minutes are required to fill the pipes and put the hot water 
in circulation through the entire train; suitable covers are 
rovided for the pipes, so that passengers may shut off the 
eat in any compartment if so desired. 

Referring to the illustrations, Figs. 1 and 2, the hot water 
is supplied from the boiler through the steam and water 
valve A, the pipes throughout the train being filled, and a 
continuous circulation established. When the water has 
passed through all the pipes, it is conveyed back to the tender 
through the return valve F, and is again available for feeding 
he boiler. 
: The arrangement of the warming pipes in each compart- 
ment of the carriage is shown in Fig. 2. The coupling is so 
arranged that the act of coupling opens the cock, and 
uncoupling closes it, thus preventing any loss of hot water. 
The pipes are coupled between the vehicles by the hose D, 
one end being fixed to the hose cock C by a screwed nozzle, 
and the other end attached to the coupling cock L in a 
manner to admit of it being speedily coupled or uncoupled as 
required. To complete the circuit the hose at the rear of 
the last carriage is coupled across as shown. At the end ofa 
journey the engine-driver empties the pipes by reversing the 
position of the handle of the valve A, which then admits 
steam to the pipes, and all the water is forced out into the 
tender. Thus freezing is prevented; but as an extra pre- 
caution the hose pipes should be uncoupled and peel to 
hang down, and the drain cocks P on the tender should be 


opened. , ; : 
This system is a modification of the plan so successfully 
introduced in 1875-6 by M. E. Belleroche, on the 


Grand Central Railway, Belgium, and Netherland States 
railways, Which consists in connecting an injector—system 
Schiiu—with one end of the pipes, and forcing water from 
the tender through the pipes in the train; the water is heated 
in its passage through the injector to about 180 deg. Fah. 
After circulating throughout the entire train, it is returned 
to the tender. After an experience of eighteen years this 
system has given great satisfaction, being perfectly safe and 
economical in maintenance. 

Belleroche’s system is shown by the Figs. 3, 4, 5, 6, 7, 8, and 
9,in which A represents a No. 5 Kérting injector; B, injector 
steam-cock ; ©, injector feed-pipe and flexible coupling ; 
D, injector delivery pipe to boiler; E and F, regulating cocks 
for the supply of hot water to warming pipes in carriages 
through pipes and coupling G; H, pet steam-cock to admit 





























steam from boiler through portable pipe N, and cock I on 
tender to warm the carriages rapidly at the commencement 
of a journey; immediately the carriages are sufficiently 
warmed the pipe N is detached and laid aside; J, return pipe 
to tender leading into discharge tank K; L, drain-cock on 
return pipe; M, drain-cock for supply pipe G. 

As shown in Figs. 7, 8, 9, the warmers, or “‘ chaufferettes,” 
are sunk almost flush with the floor level, and connected by 
two lines of pipes; the warmers at the end compartments 
are provided with valves to empty the pipes of water; these 
valves are operated by means of a shaft fitted with handles 
and levers at the ends of the carriages, and on the same shaft 
a lever is connected to the Westinghouse brake-cock, as 
shown, coupled, so that the valves are opened to drain 
the water pipes. When the train is at rest after a day's 
journey the brake-cock is closed, and the hose pipes relieved 
of pressure, which enables them to last longer; increased 
adhesion in maintaining the drain valves closed, and the 
brake-cock open, is also claimed as an advantage in this 
arrangement. Figs. 7,8, and 9 represent the arrangement 
of pipes and warmers for a three-compartment first-class 
carriage, and the total weight of the apparatus is 5 cwt. 2qr., 
providing 54 square feet of heating surface. 

To confine our remarks to experience of warming railway 
carriages in this country, the method of heating by steam is 
worthy of notice, and especially the heating of carriages by 
exhaust steam, introduced by Mr. Drummond, M. Inst. C.E., 
on the Caledonian Railway in 1883-4, which is fully described 
and illustrated in THE ENGINEER, vol. lxvii., pages 5 and 
14, and also in Paper No. 2299 of the Institution of Civil 
Engineers, 1888. This method was successfully worked in 
no less than twelve trains for three winters, but has now fallen 
into disuse since 1890. 

On account probably of the clemency of recent winters, the 
problem of improved methods of warming railway carriages 
lay dormant on Scottish railways until last winter, when the 
invention of Dr. Bell, Glasgow, was tried on the North British 
and Caledonian lines experimentally. The experiments on 
the North British Railway were confined to one carriage, and 
the result of the trial on that line was sufficiently satisfactory 
to inspire with confidence the inventor and the Caledonian 
Railway Company to equip it on a complete train of nine 
vehicles for further experiments, which were carried out in 
the latter end of March, this year, on the line between Glasgow 
and Wemyss Bay. 

The method paterited by Dr. Bell is on the hot-air system, 
and may be briefly described as follows:—Connected with the 
exhaust pipe of the engine cylinders, an iron steam pipe is 
carried under the carriages along the train, and connected 
between each vehicle by an india-rubber hose and air-tight 
couplings. Encasing this steam pipe throughout its entire 
length is a wooden pipe, which at the end of each carriage 
assumes a perpendicular position, surmounted by movable 





cowls, with openings facing the locomotive. These cowls 
when the train is in motion induce simultaneously at both 
ends of the carriage an inward current of air, which is heated 
by contact with the encased steam pipe. Branch pipes, 
conducting the heated air from the main pipe, are led to 


elongated boxes placed on the floor under the carriage seats; 
these boxes are about 6ft. long by 4in. square, and are for 
diffusing the heated air into each compartment. On the 


front sides they are perforated with holes at intervals in 
separate groups; each group of holes is covered by a sliding 
panel, also perforated with holes corresponding to those on 
the boxes; these panels or doors are to enable the passengers 
to control the supply of heated air to each compartment as 
may be desired. In order to provide a means of outlet for the 
water arising from the condensation of the steam, a drip cock 
is provided below each carriage length of steam pipe. The 
advantages claimed for this system are that the travelling 
public will have a constant current of heated fresh air that 
will not only keep them in a comfortable temperature, but 
also secure perfect ventilation, without the inconvenience 
and danger consequent on the opening of carriage windows. 
This system, however, has only reached the experimental 
stage, and will require to be under trial for a considerable 
period before an opinion regarding its efficiency can be 
arrived at, and which the coming winter may reveal. 








LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions of our 
correspondents.) 


CYLINDER CONDENSATION. 

Sir,—In reply to ‘C. E. B.’s” letter of December 18th, I must 
again point out that in none of his communications has he offered 
any ag penne of the absurdity involved in his first letter, in 
which he assumes that the weight of steam and water passing 
through the intermediate-pressure cylinder was not increased by 
leakage from the high-pressure cylinder. On the strength of this 
assumption he finds that the energy of the mixture of steam and 
water passing through the intermediate-pressure cylinder—as 
measured from the diagrams—is ter than the energy of the 
mixture passing through the high-pressure cylinder. From this 
he infers that the intermediate-pressure cylinder has gained the 
energy by leakage, in spite of his assumption to the contrary. As 
a proof of leakage this argument is, of course, utterly absurd. It 
should be noted that in ‘‘C, E. B.’s” original letter and subsequent 
ones he calls this energy the energy ‘‘in” the cylinder, but after 
my letter of November 28th he calls it the energy “passing 
through” the cylinder. Anybody reading ‘‘C. E. B.’s” letters 
would imagine that he had been using Professor Kennedy’s figures 
without knowing their meaning. 

Your correspondent accuses me of introducing what he calls 
constants” into my calculations. I will express ‘‘C. E. B.'s” 
latest version of his argument algebraically. Energy passing 
through high-pressure cylinder at given pressure = X, — Cy, where 
Cy is the energy in the clearance space when pressure has reached 
135-4 Ib, Energy passing through intermediate-pressure cylinder 
at given pressure = X, — C,, where C, is the energy in the clear- 
ance when pressure has reached 19°41b, Now, to obtain the gain 
or loss of energy between the pressures, ‘‘C, E, B.” deducts the 
former from the latter, and gets—as he imagines—gain of energy 
= X, — Xp +(C)-C,). It is not very obvious what this expres- 
sion means, so it will be better to leave it alone. ‘‘C. E. B.’s” last 

ragraph shows how well he can conceal a joke in serious 


D e, 

He thinks that the energy stored in the receiver should be added 
to that already obtained, to obtain the total energy in the inter- 
mediate-pressure cylinder; that is to say, he wants to increase 
X, + C, as much as possible. He very carefully, however, omits 
to say anything about the energy stored up in the boiler, which 
should stand in the same relation to the high-pressure cylinder as 
the receiver stands to the intermediate-pressure cylinder, as, accord- 
ing to ‘‘C, E. B.,” it forms part of the clearance space up to the 
point of cut-off. 

In my last letter I calculated the energy of the mixtures of steam 
and water actually present in the cylinders at the given pressures. 
. this does not give the actual loss between the pressures, what 

oes! 

Before ‘‘C, E. B.” can make any progress with his leakage 
theory in this case he must answer the following simple question, 
What is the increase of the weight of the mixture of steam and 
water in the intermediate-pressure cylinder due to leakage from 
the high-pressure! W. R. Cummins, 

Dundee, December 29th, 1893. 





THE REFRIGERATING MACHINE OF TO-DAY. 


Str,—May I ask you to be good enough to publish the enclosed 
“Note” as an addendum to Professor Linde’s paper. In the 
appended table new values are given for the losses in efficiency, 
due, as explained, to corrections for the effect of liquid actually 
entering the compressor, Unfortunately, the ‘“‘ Note” was received 
too late to be pe in the paper. 


Nore.—The values £ of the losses are calculated according to Zeuner's 
equation (24): AL =G[qe - ¢+ ar - er +Ao(pe — p)}; but 
in this calculation that part of the equation, A o(p- - p). having refer- 
ence to the volume of the liquid has been left out. In the case of sul- 
phurous acid and ammonia, this part is in reality very small, but in the 
case of carbonic acid it exercises such a remarkable influence—as has 
been proved by later calculation— that the values of € resulting by taking 
into account the precise value of A (a. ». - op), shail be rearranged here 
in the following table :— 








| — | Ammonia. | — 
te deg. F.| t deg. F. | 
} | Loss in efficiency. 
E 
32 0°024 0°024 0°259 
50° 14 | “046 “040 +204 
} =-4 | “O64 “055 “326 
| | 1 
| | | 
82 0-049 0-046 0-461 
6s’ | 14 “070 “063 +489 
-4 | “090 “079 “516 
| 
$2 0°073 | 0-071 0-884 
86 14 “004 | “088 +899 
a “115 “915 
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35, Queen Victoria-street, E C., T. B. Lichtroot, 
January 2nd, 


Sir,—Referring to Professor Linde’s paper on ‘‘ The Refrigera- 
ting Machine of To-day,” published in your issues of December 
22nd and 29th, we shall be glad if you will allow us space to 
correct some errors into which the author has fallen in his 
comments upon carbonic acid asa refrigerating agent. Perhaps 
the most serious oneis the statement that—‘‘If the temperature 
of the liquid attains 88 deg. Fah., every useful effect derived from 
the evaporation of carbonic acid ceases,” and that it will then only 
work in the same way as a cold air machine. 

As we have manufactured over 140 refrigerating machines using 


Cc 





carbonic acid as the agent, we may fairly lay claim to some know- 
ledge of its efficiency in machines as made by us, and under the 
varying conditions in which we have had to work them. Now of 
the above machines no less than thirty-eight are either ularl 

working in the = or are on ships constantly pessing roug 
the tropics, the inlet cooling water often exceeding 88 deg. Fah., 
and yet they do their work satisfactorily, many of them being 
responsible for the good condition of frozen meat cargoes of the 
value of some £30,000 each voyage. Yi 

In order to satisfy engineers, we have often put machines in 
their hands to test with varying temperatures of inlet cooling 
water up to 100 deg. Fah., and it is interesting to note that on 
plotting the curve of thermal units abstracted, it is found to be a 
perfectly regular one, with no break at 88 deg. Fah., as the author 
of the paper would seem toexpect. We may mention that before 
we took up the manufacture of carbonic acid machines, we were 
of the same opinion as the professor, and we carried out very 
exhaustive trials with a large machine before we were convinced 
that our ideas were erroneous. A refrigerating machine that 
would not work in the tropics would have been useless to us. 

Just as experience proves the 88 deg. Fah. limit to be erroneous, 
so also results in — disprove the alleged great falling off in 
efficiency as the difference in temperature between brine and water 
increases. 

In the review of mechanical engineering given in your issue 
of the 5th January, there are a few points in the paragraph 
relating to refrigerating which are particularly interesting to us 
as makers of the carbonic anhydride refrigerating machines 
alluded to, in that they present certain facts in such a manner 
that they might possibly mislead the uninitiated and convey an 
erroneous impression, which we are sure was not your intention. 

We feel sure, therefore, you will allow us to state what you 
evidently were unaware of, namely, that so far from carbonic 
anhydride machines being still on their trial, we have during 
the past three years fitted, and are now fitting, forty steamships, 
of which several have for years been regularly engaged in the 
River Plate frozen meat trade, and have imported through the 
tropics more than 30,000 tons of frozen meat. This is far more 
than imported by all the ammonia machines put together. More- 
over, for the New Zealand trade, the s.s. Gothic has recently been 
fitted by us, and the s.s. Tonic will shortly follow. We venture to 
think that this is sufficient evidence that carbonic auhydride as a 
refrigerating agent has long passed its experimental stage. 

It appears to us that the ‘‘critical point” bugbear is disposed 
of to some effect by the most satisfactory account our machines 
give of themselves in the tropics, through which some twenty-six 
of them are at the present time conveying valuable cargoes; not 
to mention a large number at work satisfactorily making ice, Xc., 
in the hottest places in the world, such as India, Red Sea, and 
Queensland, where the cooling water varies between 90deg. and 
100 deg. Fah. 

In New Zealand alone we have supplied machines on the carbonic 
anbydride principle, for freezing an aggregate of 16,800 sheep per 
wom, as well as a large number for dairy and kindred purposes ; 
and when we state that we have already built upwards of 
140 machines, we venture to claim something more than a mere 
footing for our new machine. J. AND E. HALu, LIMITED. 

London, January 10th. (E. HeskeTH, Managing Director.) 





THE CONTRACTS FOR LOCOMOTIVE COAL FOR 1894. 


Sir,—As so much depends upon the placing of the railway con- 
tracts for South Yorkshire “‘hards” for locomotive purposes, it 
may not be without interest, in the face of the fixing of wages in 
February next, to make known the fact that, although coalowners 
are holding out and have secured some advance in prices, the 
increase will not amount to ls. 6d. per ton. The statement that 
the North-Eastern and some other railway companies have placed 
forward contracts in South Yorkshire is correct, but the Great 
Nortbern does not seem inclined to pay the advance. It now 
transpires that tenders were sent in by the coalowners at 9s. per 
ton, which is an advance of from ls, to ls, 3d. per ton on the 
contract prices obtained last year. 

It is stated that the Great Northern has during the week 
written to several of the collieries who have sent in tenders offering 
to place a certain portion of the coal it requires at 8s. 6d. om 
ton, at which rate it states some portion of the contract has 
been already placed. The coalowners seem determined not te give 
way, and depart from the price quoted, so that just now great 
interest is attached to the matter. It is believed that up to the 
present time there has been no giving way to any material extent, 
the only indication of the assertion made by the Great Northern 
being that a larger number of wagons than usual is being sent to 
one colliery. 

If the Sestie Sactnen has accepted the coalowners’ contract at 
9s. per ton, and is only taking the usual 20 cwt. to the ton, the 
price will be 2s. less than the company paid for supplies in 
the early part of 1890, which will save the company a considerable 
sum. Should the coalowners secure ls. per ton advance on this 
class of fuel, it will place them in a more favourable position to 
meet the difference caused by the lessened wage rate which is at 
the present time being paid in the Northern and South Wales 
coalfields—the most powerful rivals to the Yorkshire steam coal 
trade—in comparison to that in what is known as the Federation 
area. There can be no doubt that railway companies have suffered 
keenly, along with the coalowners, during the recent disastrous 
strike ; but, considering the high tonnage rates charged for carrying 
coal by rail, as compared with the charges for transit by water, it 
is held the railway companies ought to pay a fair price for their 
fuel ; knowing that when tenders are placed in South Yorkshire, 
they are sure to obtain a class of fuel which holds a high position 
for locomotive and steam generating purposes. 

Barnsley, January 10th. R. J. 


ELECTRIC LIGHT ENGINES. 


Sir,—I trust that the very interesting and commercially impor- 
tant question raised in your annual summary last week will not be 
suffered to go without adequate discussion in your correspondence 
columns. On the good or bad driving of dynamos depends the 
success or failure of electric light companies to an extent not 
sufficiently recognised. 

I not only fully agree with you, but I would insist on the 
importance of using engines of the utmost simplicity. Let me 
give one or two instances of what I mean. The casualties named 
have come under my own notice. 

The spindle of a stop valve broke ; lights were in consequence 
reduced in brilliancy, because the engine could not be run up to 
its full speed. This happened about midnight. Nothing could 
be done. The result was a heavy crop of complaints next morning. 

Ina second case, a horizontal compound engine, Corliss, of 
foreign make, broke a dash-pot pin. The engine could not be 
stopped to replace it. The lights jumped for the rest of the night 
because the valve gear worked badly. Next day we had a host of 
complaints. 

Ina third case, also a foreign-built engine, we had an oil punp 
worked by a racthet. The spring of the ratchet broke. The pump 
ceased working, and we had a hotbearing. The engine had to be 
slowed a little for about ten minutes. Next day a host of 
complaints, 

In a fourth case, the rod coupling the governor to the throttle 
valve of a big vertical engine broke. The engine ran away fora 
minute, and a considerable number of lamps were destroyed. 

I could go on to give a surprising list of small casualties, not one 
of which would have been of the least importance, if only it was 
permissible to stop the engine for a very few minutes, and all of 
which did harm to the reputation of the companies supplying 
light. It was invariably in little things that the mischief occurred, 
and I am convinced that the only way to avoid them is to dispense 
with little things and small parts in electric light engines. 
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The type that commends itself to me is the triple expansion 
marine engine, of course without link motion. The high-pressure 
valve should be of the piston type, but without pop I have known 
a case where the rings broke, got into the ports, and did deadly mis- 
chief. There is more than one solid piston valve in the market ; 
for example, Mr. Mudd’s. There would be no special cut-off valves, 
but Cay a straight job all through; not a joint that could be 
avoided. The objection I have heard raised to engines of this 
kind is that there is very great difficulty in controling them by a 
governor with sufficient promptitude. That difficulty can, how- 
ever, be got over in more ways than one. 

I hope some others of your readers will say something on this 
subject. ELECTRON, 

Birmingham, January 9th. 





SOUTHAMPTON DOCKS. 

Str,—In looking through your very interesting article in last 
week's paper, with reference to ‘Harbours and Waterways” for 
the past year, I notice the following passage :—‘‘ At Southampton, 
where the docks became the property of the London and South- 
Western Railway Company in the previous year, the spring of 
1893 witnessed the arrival of the first regular passenger steamer 
from New York running from this port instead of Liverpool. The 
regular landing of the passengers direct from the steamers on to 
the railway quay, which was offered as one of the great attractions 
to those using the Southampton route, is not yet an accomplished 
fact, as owing to the depth at low tide in Southampton water not 
being sufficient, the passengers have frequently to be landed in a 
tender. Dredging is, however, proceeding, and it is expected that 
within a short time a depth will be attained sufficient to enable 
the steamers to reach the quays at all states of the tide.” 

I must ask you to be good enough to correct this, as pro- 
minently as possible, as such a statement in the annual résumé 
of your extensively circulated and widely read paper is calculated 
to create a wrong impression of the capabilities of this port. So 
far from what you state being the case, it is a fact that since the 
transfer of the American Line from Liverpool to Southampton, in 
March last, there have been forty-five departures and forty-seven 
arrivals of these steamers, and they have one and all gone along- 
side the quay and embarked or landed their passengers, Xc , direct 
from or to the trains, irrespective of the time of the day or night, 
or of the state of the tide at the time of arrival or departure. In 
no case has the assistance of a tender been required. 

The departures of these steamers are at fixed times, which have 
been punctually adhered to from the beginning. 

The dredging operations now being carried out are to give a 
minimum depth of 30ft. at dead low-water, so as to allow of the 
passage, at any state of the tide, of larger vessels than have 
hitherto used the port, to the new deep water quays, which are in 
course of construction, to the south and west of the Empress Dock. 

Joun Dixon, 

: Docks and Marine Superintendent. 

London and South-Western Railway, 

Dock Superintendent's Office, Southampton, 
January 10th, 





SEWER INTERCEPTOR. 


Str,—On page 612 of your issue of December 29th last, there is 
an illustration of a sewer interceptor as used at Milwaukee, Wis. 
I have found from experience this to be a good arrangement, 
having introduced it for precisely similar purposes and on identical 
lines at Salford some ten years a I believe this detail was first 
designed by an assistant to the late Mr. Bateman, and used in con- 
nection with the Manchester Waterworks on the tributaries of the 
river Ethrow, for intercepting the ordinary clear water flow and 
permitting the turbid flood waters to passon. I shall be glad if 
you will make this known, otherwise our American friends will 
take the credit for a design which did not originate with them. 

Borough Engineer and Surveyor's ARTHUR E, COLLINS, 

Office, Town Hall, Reading, 
January 3rd. 


THE TENSILE TESTS OF WROUGHT IRON RAILWAY AXLES. 


Str,—The article in THe EncinEER of December 29th by Mr. 
Thomas Andrews is interesting and contains much that is true, 
but his main point requires considerable qualification. An undue 
tensile strength is, as he says, often associated with brittleness, 
and the best engineers know how to avoid this risk by moderating 
the tensile test. But Mr. Andrews over-states the case, for instead 
of 20 tons per inch, as he recommends, 21 and 22 tons can be 
obtained with sufficient ductility, if the axles are made of the best 
material. The large facets visible in the fracture depend a good 
deal on the character of the material used in the first instance. 
The question arises, therefore, what does Mr. Andrews mean by 
his references to ‘‘the nature of the material?” Of what does he 
make his axles, and how does he make them ’ TENACITY. 

January 2nd, 





REVERSING SCREW PROPELLERS. 

Sir,—In the short but able abstract of a part of my paper on 
the above, which you honour me by publishing in your last issue, 
in the twenty-first line from end the word ‘‘ it” should be erased. 
It should read : ‘‘ which is used, and is best,” &c. 

The paper has been read and discussed at London and Cardiff, 
but is still to be dealt with at Bombay, and possibly Calcutta also. 
When all criticisms are concluded, summarised, and in my hands, 
I hope to be allowed to deal with them—by your kind permission 
—in the columns of your esteemed journal. 

Selhurst, S.E., January 4th. Ropert McG Lasson, 


MOLYBDENUM. 


Sir,—In the summary of “Trade and Progress” during 1893, 
which you give in your last week's journal, on page 14 you referred 
to the latest novelties in iron alloys, particularly to Molybdenum 
steel. We beg to inform you that we are the sole importers in the 
United Kingdom of Messrs. Sternberg and Deutsch’s pure Molyb- 
denum. We may also say that a large number of English iron and 
steel works are already experimenting with this material. 

London, January 9th. O. BEREND and Co, 








AUSTRALIAN ENGINEERING NOTES. 
(From our own Correspondent.) 

As the term of office of the Victorian Railway Commissioners 
expired last month, the Cabinet has decided to reappoint them 
until the 3lst March next only. Ministers aver that the experi- 
ment of grafting the English system of management on to the 
Victorian railways has proved a failure. The conditions as to the 
railway service in England and Victoria are held to be utterly dis- 
similar ; they consider that the conditions under which the lines in 
the United States are worked approximate more closely to those 
of Victoria. It has been decided by the Ministers to appoint an 
enterprising American railway expert, but whether as a com- 
missioner or as a traffic manager, under the control of the Minister 
of Railways, has not yet been settled. 

Although it is universally considered in Victoria that by placing 
the railways under the control of Commissioners with an English 
expert has proved a failure,the system itself cannot be denied to 
have been beneficial. The good results achieved by placing the 
colonial railways out of political control cannot be more strikingly 
illustrated than by referring to the alterations made in the railways 
of New South Wales and New Zealand, and the contrast with the 


held by the Minister of Railways. It will be found a difficult 
matter to obtain the services of a gentleman fully capable of 
taking the management of a State railway, if he is to take a sub- 
ordinate position under the direction of the Minister which at 
present obtains. 

A valuable seam of coal has been discovered under Sydne 
Harbour. It has long been thought by scientific experts that veh 
a seam existed, and a trial bore was sunk some time ago, when 
coal was struck at a depth of 2800ft., but it was found that the 
operators had chanced on a ‘‘dyke.” A second bore has been put 
down a short distance away, when coal of a good quality was 
struck at a distance of 2917ft. from the surface. The strata has 
been found to be as follows :—2917ft. roof clay shale, lin. coaly 
clay shale, 8in. splint coal ; 3ft. coal, splint and bituminous, of 
good quality; jin. band, dark brown clay shale ; 6ft. 24in. coal, 
splint and bituminous, of good quality ; 34in. coal, soft, bituminous 
and a trifle clayey. Floor, black carbonaceous clay shale. 
The Government Analyst and Assayer has given the following 
mean aualysis of six samples :— 
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Mean sulphur, 0°724 per cent.; mean specific gravity, 1°346 per 
cent.; mean calorimetric value, 13 0. Reece: hs samples 
are good descriptions of coal for household purposes, the percentage 
of ash being low as compared with the average ash present in the 
Bulli and Wollongong coal. They may be described as excellent 
steaming coals, as proved by the high calorimetric values found by 
experiment in a Thompson calorimeter. Coke: They yield an 
excellent coke, having all the principal properties of the southern 
coke, ¢.e., Bulli and Wollongong, which are well suited for all 
metallurgical purposes.” A correspondent in the Sydney Tele- 
graph furnishes the following information: — One of the results 
of the successful boring at Cremorne has been to prove the value 
of the immense coalfield which must underlie the Pacific Ocean— 
a coalfield which, by the following table, has been proved to 
surround Sydney, south, west, and north, must continue eastward 
under the ocean :— 


Distance Level Alove or 
from Direction. of below 
Sydney. coal, sea level. 
Miles, 
Cambewarra.. .. .. .. 9 .. South .. 1500 .. Above 
Mount Kembla a * at i se s 
Bulli are = oi. ten o 
South Clifton .. .. .. 36 ua -- WO .. ” 
3 Serer * ee a xs 9 
Stanwell Park .. .. .. 32 .. * -- 4170 .. Below 
DL Sau), kh? ed sab) Doe ee ee ” os’ RRs 8 
NN ee ee: eee * oo 200 ... ” 
«teen igh oa Ms « * on ED \as ns 
Holt Sutherland... .. .. 15 .. a «» 1600 sis 
re -. Sydney .. 2900 ap 
Liverpool se ee bel = ce 1700 es 
7 =F Ea ae N. ae » 
Catherine HillBay .. .. 60 N.  .. Outerop.. *” 
Newcastle .. .. 80 N. - 


” ° ” 


A proposal has been submitted to the Government by the New 
South Wales Railway Commissioners to do away with the Lithgow 
Zigzag. The deviation will be about two miles in length, but will 
be principally through a tunnel ; the project being to run the trains 
through a tunnel a mile and a-half in length. The construction of 
the deviation will shorten the distance, reduce the grades, and do 
away with the risk attendant upon the running of trains on the 
Zigzag. The grade will be reduced from 1 in 33 and 1 in 40 to a 
uniform one of 1 in 50. The cost of the line is estimated to amount 
to £225,000; but the Premier proposes to ask for a vote of 
£250,000, in order to take out some of the curves just before 
coming to the deviation. The Commissioners estimate that there 
would be a saving of £10,000 a year in working the line. The 
Zigzag is situated ninety miles from Sydney on the Western line, 
one of the busiest lines in the Colony. 








LAUNCHES AND TRIAL TRIPS. 


On Thursday afternoon last Messrs, William Doxford and Sons 
successfully launched from their yard at Paliion the s.s. Maroa, a 
very large cargo vessel, built to the order of Messrs, Crow, Rudolf, 
and Company, of Liverpool. She is-in almost every respect a 
duplicate of the Samoa, launched by Messrs. Doxfords in October, 
1892, for the same owners, which ranked as the largest vessel built 
on the Wear, and indeed the largest deadweight cargo vessel in 
the world, and which caused so much interest in this country and 
America. The vessel, which is built of steel, is classed 100 Al at 
Lloyd's, is 465ft. in length, 52ft. in breadth, and 34ft. 8in. in 
depth ; has a gross register of 6800 tons, deadweight capacity of 
9550 tons on 25ft. llin, draught. The engines, also built by 
Messrs. Doxfords, have cylinders 30in., 49in., 78in. and 5lin. 
stroke, which are supplied with steam from three double-ended 
boilers, and will drive the vessel 104 knots when fully loaded. 
She is built on the spar deck principle with double bottom right 
fore and aft, and is intended for general trades; has a forecastle 
53ft. long, bridge 94ft., poop 34ft., and is fitted with six water- 
tight bulkheads. The vessel is fitted with nine 7in. by 12in. steam 
winches, one steam windlass, and three steam capstans, one forward 
and two aft, all made by Clarke,-Chapman, and Company, of 
Gateshead. The steering gear is made by Fawcett, Preston, and 
Company, of Liverpool. There are two vertical donkey boilers 
to supply steam to the deck machinery. The vessel will be fitted 
with electric light throughout, and has been under the superinten- 
dence of Mr. F. J. Pilcher, of Liverpool. 

On the 8th inst. Messrs. Ropner and Son, of Stockton, launched 
one of their specially-designed cargo steamers, of the following 
dimensions, viz.:—Length over all, 324ft.; breadth, 40ft. 6in.; 
depth, 23ft. 7in. The vessel has a break poop, in which is fitted 
spacious accommodation for captain and officers ; a raised quarter- 
deck and part awning deck, the latter extending right forward. 
Accommodation for the engineers is fitted in a large iron house on 
deck. She has large cubical capacity in her holds and ’tween decks, 
and will carry a large deadweight cargo. Her water ballast is 
carried in a cellular bottom, and in the after peak. Four large 
steam winches will be fitted, steam to these being supplied by two 
large donkey boilers, working at 160 1b. pressure ; she has steam 
steering gear amidships and screw gear aft, patent windlass, and 
all the latest improvements and eppliances for a first-rate cargo 
steamer. Her engines are by Messrs. Blair and Co., of about 
1200 indicated horse-power, with two large steel boilers working at 
160lb. The steamer was named Hambleton by Miss Gilling, of 
Sowerby, Thirsk, and will be registered at West Hartlepool. 

On the 6th inst. Messrs, Armstrong, Mitchell, and Co., launched 
at their Walker Shipyard the Euploctela, for Messrs. M. Samuel 
and Co., of London. She is a spar deck vessel 340ft. in length, 
44ft. beam, and has a moulded depth of 31ft., and is being 
superintended by Messrs. Flannery, Baggallay, and Johnson, of 
London and Liverpool, and Captain Coundon, marine superin- 
tendent; and is to be fitted with all the latest improvements for 
the carriage of oil in bulk and general cargo. She is subdivided 
into numerous tanks, with a total capacity of 4860 tons of oil and 
large bunkers. She will be fitted with a very complete installation 
of auxiliary engines, consisting of cargo, pumping, ballast pump- 
ing, ventilating, and electric lighting machinery, as well as steam 
windlass, steering gear, and a full complement of powerful steam 
winches for the quickest dispatch of general cargo. The engines 
and boilers will be capable of propelling the vessel at fully 10 knots 





Victorian railways since the removal of the late Commissioners, 
where the control of management is now politically and practically 


at sea, and will be fitted by the Wallsend Slipway Company, of 
Wallsend, ; 
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THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 

THE ironmasters’ January quarterly meetings have come off this 

week, the gatherings taking place in Wolverhampton yesterday— 

Wednesday—and in Birmingham this—Thursday—afternoon, Tho 

events had been anticipated with much expectation, and at bir. 

mingham to-day there was a large assemblage, iron and steel] 
manufacturers and consumers being present from all parts of the 
kingdom. The marked iron firms made no change in their prices 
on last quarter, bars being again announced at £7 10s., with 
£8 12s. 6d. as the Earl of Dudley Company’s price, hoops £8, 
and boiler plates £8 10s. to £9. As indicating the general quota- 
tions of the leading marked iron firms a summary may be given 
of the lists of Messrs.‘Brown and Freer. Thistirm quoted bars £7 10s., 
best, £8 10s.; double best, £9 10s. ; and charcoal bars, £15 10s. Round 
and squares of gin. were £8 ordinary, £9 best, and £10 double best ; 
wh'le ,sin. were £8 10s., £9 10s., and £10 10s., respectively, 
Angles were £8 to £9; tees, £8 10s., and best rivet iron also 
£8 10s. Boiler plates the firm quoted £9, £10, and £11 according 
to quality, and up to 4 cwt. each plate. Plates of 5 cwt., and 
made only in best and best best iron, were £11 to £12, and 6 ewt, 
| plates, £12 to £13. Sheets—singles—were the same price as plates 
| of 4 ewt., and doubles were £10 10s. ordinary ; £11 10s. best ; 

£12 10s. double best, and £18 10s. charcoal. Lattens of 27 w.g, 

were £12, £13, £14, and £20 for the respective qualities. 

Contrasted with the October quarterly meetings, unmarked iron 
prices were not greatly altered, though such change as appeared 
was in a downward direction ; common bars were lower by about /is, 
per ton on the minimum, the result of the more ample supply, now 
that the interference to operations at the finished ironworks caused 
by the colliers’ strike is at an end. Merchant bars were also easier. 

Black sheets for galvanising were a little reduced on three 
months ago, but galvanised corrugated sheets have lost 5s. to 10s., 
the tigure of £11 5s. to £11 10s. for doubles, f.o.b. Liverpool of 
last October, having now become £10 15s, to £11. Y 

Compared with a year ago current prices are singularly 
enough hardly altered, and the figures of the January 
quarterly meetings of 1893 would almost have served for 
to-day. A year ago second quality marked bars were quoted 
£6 10s. to £6 15s.; merchant bars, £6 to £6 10s.; and 
common, £5 10s. to £5 15s.; hoops were £6 10s. and gas strip 
| £5 15s.; boiler plates were £7 10s., and tank plates £7; sheets 
| ranged from £6 15s. to £7 for singles, and £7 to £7 2s. 6d. and 
| £7 5s. for doubles, while lattens were a trifle under £8, To-day’s 
figures in Birmingham were :—Sheets, singles, for galvanising 
purposes were £6 17s. 6d. to £7, and in some cases £6 15s. ; doubles, 
£7 to £7 2s. 6d.; and trebles, £7 15s. to £8 per ton ; hoops were 
£6 5s. to £6 10s., and gas tube strip £5 1s. to £6. 

Pig iron, on the whole, occupied a fairly strong position, and 
demand was good. Derbyshire pigs were quoted to-day 45s. to 
46s., delive to works in this district, less 24 per cent., and 
Lincolns were quoted 45s. 6d. net at stations here. Northampton 
grey forge was very scarce at 44s, 6d. delivered, less 24 per cent., 
and Leicestershire were quoted 44s. 6d. to 45s , with 43s. for white 
iron. The Westbury, Wilts, brand was quoted as high as 46s., 
delivered to works for forge, 48s. for No, 3 foundry, and 5ls, for 
No. 1. Taking the Midland pig market as a whole, it may be said 
that it was fairly strong, with supplies below the demand. Staf- 
fordshire pigs were quoted 57s. dd. for hot air all mines, 44s. 6d. 
to 46s. for part mines, and 38s. 6d. to 40s, nom. for cinder pigs. 

A backward glance at the steel prices of Staffordshire, East 
Worcestershire, and Shropshire, during the twelve months just 
closed, shows that severe as was the competition of 1892, that of 
last year has been even keener. The practice of the steel works 
in this part of the kingdom, in turning out a great variety of 
material rather than confining themselves to a few leading lines— 
such as rails, plates, or tin bars—as is done in some of the other 
English centres, has assisted the Staffordshire and Worcestershire 
works to keep better employed than many other districts. Indeed, 
there has been no lack of work throughout the year. Steel offered, 
however, from Scotland, the North of England, West Coast, South 
Wales, and South Yorkshire, particularly in bridge building and 
engineering sections, and in partially manufactured steel, such as 
blooms, slabs, billets, and tin-bars, for rolling down by ironmasters 
not possessing steel works, has kept prices very low. Values of 
basic steel were quoted in January :—Blooms, £4 15s. ; angles, 
£5 10s. ; bars, £5 15s. ; girders, £5 15s. ; plates—ordinary—£6 ; 
and plates—boiler—£7 ; and all per ton at Staffordshire works. 
North of England and West Coast imported steel was quoted in 
competition :—Siemens-Martin boiler ‘sey £7; and many soft 
plates, £6 7s. 6d.; common Bessemer plates, £6 ; bars, £6 5s.; and 
angles, £6. South Wales blooms delivered, Staffordshire, were 
quoted £4 10s., less 24 per cent. ; West Coast blooms and slabs, 
#4 12s. 6d.; and tin bars, from the West Coast and South Wales 
alike, £4 12s, 6d. to £4 15s, By April prices bad fallen 5s., and 
| on boiler plates 10s. per ton, basic steel being at this time quoted 
| £5 10s. bars, £6 channels, £5.15s. bridge plates, and £6 10s. boiler 
| plates. Compared with a Suubeenenl previously, values showed 
| a reduction of tom 10s. to 15s., basic steel in April, 1892, having 
| sold at £6 bars, £6 angles, £6 103. bridge and girder plates, and 

£7 10s. boiler plates. The Shropshire steelmakers in April, 1892, 
quoted billets, £4 15s.; plating bars, £6; wire rod, £6 12s. 6d.; 

and bars up to 3in., £6 15s,, delivered to consumers in the Mid- 

lands; but last April their prices were a good deal below these 

figures. July found engineering sections of steel in good demand, 
but notwithstanding the high prices of coal, which were at that 
time a matter of much complaint among steelmakers, the tendency 
of prices was still on the downward grade. This was owing to the 
anxiety which Cleveland, Scotland, and other districts, manifested 
to possess themselves of Staffordshire and Worcestershire orders. 
Bridge and girder plates during this period were being freely 
offered by local makers at £5 15s.; mpyed pam. £6 5s.; engineer- 
ing angles, £5 5s.; channels, £5 10s.; and rounds, £5 15s, to £6, 
up to any size. Imported Siemens-Martin billets were selling at 
£4 15s. The colliers’ strike caused values to rally, and a distinct 
advance soon took place. Early October saw prices 5s. per ton 
advanced all round upon three months before. Imported steel 
prices greatly varied. emer blooms and billets were £4 7s. 6d. 
upwards ; Siemens’ qualities, £4 12s. 6d. to £4 15s. ; Bessemer tin 
bars, £4 7s. 6d.; and Siemens, £4 12s. 6d. to £4 15s, Assisted by 
the continued comparatively high price of fuel, these rather better 
figures have been maintained up to the current early days of 1894. 














NOTES FROM LANCASHIRE. 


(From our own Correspondent.) 

Manchester.—So far, the new year does not develope any appreci- 
able improvement in either the a grea oe | or the iron trades of 
this district, but the hopeful tone as to the future, to which I have 
previously referred, continues to be entertained in many quarters. 
One of the main grounds for anticipating an improvement would 
seem to be the general depletion of stocks, both in the hands of 
makers and consumers, which places the market in the position 
that any slight move towards increasing activity in the demand 
would at once have a hardening effect upon prices, whilst there is 
a very prevalent belief that after so long a spell of depressions 
with the consequent abstention from renewals of plant or extension, 
of works, and the holding back of various undertakings, there must 
necessarily be some _—,. towards a better state of things. All 
this, however, as I have before stated, is too much a matter of 
speculation to ay at least for the present, any really confident 
expectations of improvement, 

The Manchester Iron Exchange on Tuesday was fairly well 





attended, but business, taking it all through, continues only quiet, 
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+4) if anything, rather a want of firmness in prices, For pig 
peng F ye is limited to small quantities, buyers being 
cautious about placing orders at present rates, and although there 
is no actually quotable giving way, some brands are, if anything, 
rather easier, Lancashire makers, where they have favourable 
rates of carriage, such as at Warrington, or with other consumers 
in the more immediate neighbourhood of their works, are securing 
a fair business both in forge and foundry qualities, but as regards 
the Manchester market, where their quotations are 45s, for forge 
to 45s. 6d, for foundry, less 24, delivered, they are cut out by 
district brands, Lincolnshire being quoted at about 42s. for forge 
to 43s. for foundry, net cash, delivered Manchester, with only 
moderate orders being booked at these figures, whilst Derbyshire 
foundry, Which is nominally quoted at 50s, to 5ls., net cash, 
delivered Manchester, only meets with occasional inquiry for special 
requirements. With regard to outside brands Middlesbrough 
remains steady at about 44s, 4d. net cash forgood foundry qualities, 
delivered Manchester ; but there are sellers of ordinary brands at 
34, to 6d. less, and Eglinton, delivered at the Lancashire ports, is 
not quoted at more than 47s, net prompt cash, with forward sellers 
at slightly under this figure. 

Manufactured iron makers are still for the most part pretty full 
of work for immediate specification, and for present pe Rem 
prices are being well maintained, but quotations for Lancashire 
bars might now be given at £5 12s, 6d. to £5 15s., with North 
Staffordshire remaining at £5 17s, 6d.; Lancashire sheets still 
average £7 5s. to £7 7s. 6d.; and Staffordshire, £7 7s. 6d. to 
£7 10s.; and Lancashire hoops, £5 17s, 6d. for random, to £6 2s, 6d. 
for special cut lengths, delivered in this district. 

Only a very slow business is still reported in the steel trade, 
with prices generally weak. (Good ordinary foundry hematites are 
not fetching more than 53s, 6d., less 24 per cent., and steel billets 
range from £4 2s. 6d. to £4 5s., net aon delivered Manchester. 
Steel boiler plates only meet with a limited inquiry, and not more 
than £6 10s. can be got for good qualities, delivered to consumers 
in the district, but in steel bars a fair amount has been doing at 
about £6 5s, per ton, delivered, 

Here and there a moderate amount of new work has been 
coming forward amongst engineers since the commencement of 
the year, but chiefly on foreign account, the home trade generally 
being still very quiet, with little or no present prospect of improve- 
ment. In the Bolton district, the leading firms, both in ~- 
ongineering and machine making, are reported to be generally well 
supplied with orders, but they would seem to be in a more favour- 
able position than other Lancashire districts, as it is only in excep- 
tional cases where I hear of establishments being able to keep 
going more than barely from hand to mouth. 

The action of the Government in conceding the eight hours to 
the men employed in the Government workshops has, of course, 
been a good deal commented upon by the engineers in this district, 
and, as may be imagined, the criticism has not been of a compli- 
mentary character. Up to the present the experimental introduc- 
tion of the eight hours’ day by Messrs. Mather and Platt has made 
no further progress in this district, and, so far as I can gather, no 
other works have had any intention of following the example set 
by the above firm. It is admitted, however, that the concession 
on the part of the Government will of necessity greatly strengthen 
the hands of the workmen in putting forward demands for the 
adoption of an eight hours’ day generally, and although it may be 
stubbornly resisted, it is looked upon as very likely that sooner 
or later it will have to be conceded. he view of many repre- 
sentative engineers with whom I have talked over the question, 
is that this demand for eight hours on the part of the work- 
men is neither more nor less than an indirect attempt to 
increase their wages. Simply eight hours a day is not what 
they are in any way aiming at, but only that they may com- 
mence overtime so much earlier. This, indeed, is borne out by 
the fact that, if a shop ceases to run overtime, the men at once 
begin to look out for some other establishment where overtime 
is being worked. Although the officials of the trade union 
organisations are constantly protesting against the working of 
overtime, this has practically no effect upon the action of the 
men themselves, and I have had numerous instances mentioned 
to me which amply demonstrate what I have stated above, that 
the real object of the eight hours’ movement is higher wages, 
through increased overtime, rather than any actual limitation of 
the working day. 

The Manchester Corporation are putting down at their Bradford- 
road Gasworks an improved modern plant of stoking machinery 
supplied by West’s Gas Improvement Company, and one comple 

rtion of this plant was inspected by the Gas Committee on 
Monday. This system of stoking includes the mechanical mani- 
pulation of the cannel and coal from the coal stores, until it is 
deposited as coke, ready to be taken to the coke yard, The cannel 
or coal is tipped direct upon the mouth of cannel breakers erected 
in pits below the floor line. When the cannel has heen reduced to 
a suitable size, it falls into the bottom of the pit, and by an elevator 
running in the pit, it is carried up to large overhead hoppers in 
the retort-house, provided with two outlet doors at the bottom, 
which are pee or closed by hand levers fixed near the walls. 
These hoppers are placed in convenient positions in the retort- 
house for the charging machines to pass under, and take a supply 
of coal. These charging machines are fitted with propelling gear 
for travelling up and down the retort-house on rails, and each 
machine carries a supply of coal in an adjustable hopper, supported 
by chains from the top of the frame, so arranged that it can be 
raised or lowered to suit the various tiers of retorts. The charger, 
which enters the retort with the coal, consists of a scoop and a car- 
riage containing mechani fee cmelehairibeantioukel Ghosssupant 
righting it for a further supply, whilst it is also arranged that the 
scoop shall enter the retort twice, in order to make a complete charge, 
first turning over in one direction and next in the other. The 
drawing machines are fitted with travelling and hoisting gear, for 
raising and lowering the rack bar frame to the several tiers of 
retorts. Both the charging and drawing machinery are worked by 
compressed air, supplied by an air compressor, which has many 
special features. e air cylinders are of two sizes, and do the 
work of compression in two stages, whilst between the cylinders 
is a tubular cooler, to take out the heat developed by the com- 
pression in the low-pressure cylinder, whilst in addition each 
cylinder is provided with a jacket filled with water for cooling. 
he suction and — valves have a positive action controlled 
by cams, on revolving shafts, so that the valves may have large 
areas and wide openings to prevent wire-drawing and friction of 
the air, and yet be well under control to prevent detrimental 
shocks, The machinery has been designed for putting in at least 
4 cwt. of coal per mouthpiece, or 8 cwt. per retort, every 4 hours 
and 48 minutes, and it is anticipated that a saving of something 
like £8000 per year in cost of working will be effected by the 
introduction of this mechanical stoking plant, which during the 
ay ger gave every satisfaction. 

n active demand is reported throughout the district for all 
descriptions of round coal, the recent spell of severe weather 
having necessarily brought forward considerably increased require- 
ments for house-fire consumption, and owing to the absence of 
stocks, together with the recent New Year Holidays, many of the 
collieries have been very short of supplies to meet the wants of 
their customers, Prices, which at the commencement of the year 
were showing rather a tendency to ease down have, for the most 

rt = hardened up in round coals, and at the pit mouth 

t Wigan Arley is firm at from l4s. up to 15s; Pember- 
ton 4ft. and seconds Asley, 12s, 6d. to 13s.; and common 
house coal, lls, 6d. to 12s. per ton. The pressure for 
domestic purposes has of course thrown a good deal of 
demand upon the commoner qualities of round coal which usually 
come upon the market for steam and forge purposes; and there 
has been also rather a scarcity of these, with prices firm at about 
10s. 6d. to 11s. per ton at the pit mouth. Engine classes of fuel 
continue, if anything, rather plentiful ; no doubt owing to the run 
upon round coals, and to considerable quantities coming into the 








market from outside districts, with the result that prices are rather 
easier if anything. At the pit mouth burgy does not average more 
than 8s, to 8s, 6d.; best slack, 6s, to 6s. 6d.; and common sorts, 
5s, to 5s, 6d. per ton. 

Barrow.—During the past week there has been but little busi- 
ness done in the hematite pig iron trade. A week or two back it 
was confidently expected that there was going to be a much better 
demand for iron all round, but up to the present it has not shown 
itself, The inquiry now on local account is fair, but a long way 
from being good, and on general home and foreign account there 
is next to nothing offering. There are some inquiries for forward 
deliveries of iron, but they are not large, At the Barrow works 
some fair orders are held, and the iron goes into almost immediate 
consumption, but at other works orders are scarce and prospects 
are poor, In West Cumberland some of the smelters are holding 
large stores of iron and cannot get rid of it, and this week two 
furnaces have been put ont of blast until some of it is cleared 
away. Prices are about the same, a little weaker if anything, and 
makers are asking 46s. 6d. per ton net f.o.b., and in the warrant 
market holders of warrants are quoting 45s, 3d. per ton. There 
are now thirty-one furnaces blowing in the north-west. The stores 
of warrants have been increased this week to the extent of 1300 
tons, and now represent in the aggregate 97,828 tons. 

In the steel trade there is nothing that is new to report. At 
the Barrow works fair orders are held, and the rail and tin bar 
mills have been again started. The plate mill is also at work, but 
it is questionable how long it will run. Next week the merchant 
mill will be at work. The general demand for sections of steel is 
quiet. Heavy rails are in limited demand, and £3 15s. per ton is 
the quotation still. Light sections are quoted at £5 10s., and 
colliery rails at £6 per ton. Some small orders for rails were given 
out last week. The demand for steel shipbuilding material is quiet, 
and at Barrow makers are not quoting. Tin-plate bars form the 
subject of a very poor phe and £3 17s, 6d. per ton is still 
qnoted, Other sections are little sought after, and quotations are 
as follows:—Wire rods, No, 5, £6 12s. 6d.: No. 6, £6 15s.; blooms, 
£4; billets and slabs, £4 5s, each; and hoops, £6 15s. per ton, 


There is much more life to report in the shipbuilding trade. At 
the works of the Naval Construction and Armaments Company the 
yard and shops will next week be put on full time. Boilermakers 


and ironfounders are fairly employed, but by no means busy, 

The iron ore trade keeps quiet, as only can be expected, seeing 
the state of the iron trade generally. Average sorts are quoted at 
8s. 6d. to 9s. 6d. per ton, net at mines. 

Kast Coast is quoted at 17s. per ton delivered. 

The shipments of iron and steel from West Coast ports for the 
past week represent 6559 tons, as compared with 16,232 tons in 
the week of 1893, a decrease of 9673 tons, 








THE SHEFFIELD DISTRICT. 


(From our own Correspondent.) 

THE most important item of the week is the success of the coal- 
owners in obtaining an advance of ls, 6d. per ton on steam coal. 
The North-Eastern Railway Company has signed contracts for 
supplies on that basis, which brings the price up to what it was in 
the middle of 1891 agd the beginning of 1892. It is expected that 
the other companies will now follow suit. A general stiffening of 

rices is looked for when the contracts are completed. The miners’ 
eaders declare that no difficulty is likely to occur in the coalfield 
this year, as the advanced rates for railway coal contracts will 
enable colliery proprietors to pay the existing wages and make a 
rofit. 

Sheffield trade with the United States, as disclosed in the report 
of the United States Consul, shows that for the year endin 
December 31st last the value of steel sent there was £210,116, an 
of cutlery £101,719, against £269,891 and £127,638 respectively in 
1892. The total exports amounted to £374,430, as compared with 
£495,159 for 1892. The last quarter of the year shows a notable 
decreace, steel having been sent to the United States to the value 
of only £36,473, against £74,848; and cutlery showing a value of 
£20,356, against £40,493 for the last month of 1892. e Wilson 
Tariff Bill proposes to reduce the cutlery duty by about 45 to 
50 per cent. That question settled, trade will soon ‘“‘pick up” 


ain. 

“erhe brief though sharp spell of frost has caused a great demand 
for skates. Our leading firms have been busy sirce May sending 
away skates to London, chiefly intended for foreign countries. 
The thaw which occurred on Monday has given the skate makers a 
respite, but they are preparing for the next “‘ spurt,” which will 
find them better prepared with stocks. 

The last official return issued by the Hull Chamber of Commerce 
and Shipping showing the quantity of coals taken to the great 
Yorkshire port is unusually interesting, as it enables a comparison 
to be made of the Yorkshire coal trade for several years. The 
total weight taken during 1893 was 1,432,072 tons, compared with 
2,326,168 tons for 1892. These figures show a decrease on the year 
of 894,086. Of course the explanation is easy. The falling off 
is entirely due to the sixteen weeks’ coal stoppage. The 
business done in the closing month was 149,971 tons, against 
166,368 tons. It will thus be seen that although the strike closed in 
November, and the pits were all at work by the end of that month, 
the output was still considerably below what it ought to have been. 
Here again explanation is easy. The coal taken to Hull is mainl 
steam fuel for export, and although the Yorkshire coalfield was stand- 
ing, other fields were being vigorously worked. Foreign markets 
could not wait for Yorkshire pits to bere-opened, and they therefore 
got their supplies elsewhere. Practically, the stoppage lost the York- 
shire coalfield the foreign export trade,and there is not much chance 
of brisk business until the contracts thus abruptly displaced for this 
season have expired. To the ordinary return a table is added, 
comparing the imports of coal into Hull with those for the past 
twelve years. In 1882 the weight was 1,327,723 tons. With the 
exception of 1884 and 1885, when there was a disturbance in the 
coalfield, the weight gradually increased, until in 1891 it reached 
the largest quantity ever sent to Hull, viz., 2,386,024 tons. In 
1892 the coal trade gradually weakened, and the close of that year 
showed a shrinkage, though not to a very material extent, the 
weight then sent being 2,236,168 tons. 

Last year, as we have said, the weight was only 1,432,072 tons. 
The exports from Hull to foreign countries during 1893 were only 
387,291 tons, against 879,127 for 1892, The enormous difference, 
491,836 tons, thus shown, is entirely due to the stoppage. Sweden 
and Norway, for example, only received 142,310 tons, against 
259,749 tons in 1892 ; North Russia, 77,195 against 172,467 tons ; 
Holland, 18,276 against 40,060 tons ; Germany, 52,158 against 116,568 
tons ; France, 18,541 against 96,917 tons ; Denmark, 9484 against 
35,125 tons; Belgium, 2148 against 17,019 tons; other markets, 
such as East Indies, Egypt, Portugal, Spain, Austria, Bermudas, 
have only had about one-third their usual supply, while Gibraltar, 
Malta, West Indies, and the United States, have taken nothing 
at all. 

During December unwrought steel has been exported to the 
value of £135,200, against £147,284 for the corresponding month of 
1892. The principal decreasing market has been the United States, 
which has fallen from £36,952 to £19,734, a decline which is entirely 
attributable to the reluctance of the Americans to lay in stocks 
while the Wilson Tariff Bill is pending. The other decreasing mar- 
kets are Russia, Denmark, France, British East Indies, and British 
North America, The only increasing markets are Sweden and 
Norway, Germany, Holland, and Australasia. In hardware and 
cutlery the value of our foreign business for the month was £155,411, 
against £191,637 for the corresponding month of 1892. Here 
again the principal decreasing market has been the United States, 
the value of exports having fallen from £23,434 to £9147, owing, 
as in steel, to the storekeepers holding their hands in order that 
they may obtain stocks at the lower duties proposed to be charged 
under the new Tariff Bill. ‘The other decreasing markets are 





Holland, France, Spain and Canaries, Foreign West Indies, Chili, 
Brazil, British East Indies, British Possessions in South Africa, 
Australasia, and British North America. A slightly inyproved 
trade has been done with Russia, Sweden and Norway, Germany 
Belgium, the Argentine Republic, Australasia, and British North 
America, 








THE NORTH OF ENGLAND. 
(From our own Correspondent.) 


TRADE continues to show improvement in all departments, 
though in the early part of the week business was checked by a 
fall in warrants, which also prejudicially affected the price of No, 3 
Cleveland pig held in second hands, but there has already been a 
recovery from that, and all prices now are either as good as or 
better than they were last week. The decline in warrants for a 
time checked the disposition that has been noticeable lately to 
buy for forward delivery, as consumers held off on the chance of see- 
ing lower prices ; and all the cause for the reduction in the quotations 
of warrants was that the December Board of Trade returns were not 
as favourable as were expected, and some of the weaker speculators 
were frightened into disposing of their holdings. It was said also 
that orders were not coming in as freely as had been anticipated ; 
but as a matter of fact, there is really not much room for complaint 
in this respect, and deliveries both by rail and sea indicate, that 
demand is good, and fully takes up all the iron that is being pro- 
duced. There is certainly no fault to be found with the prospects 
of trade ; they are very hopeful, and as prices appear to have 
touched their worst, consumers will no doubt soon begin to replenish 
their stocks, which have been allowed to fall exceedingly low, 
while buyers followed a hand-to-mouth policy. This of itself 
will give a stimulus to trade. The finished iron and _ steel 
manufacturers as a rule give encouraging reports of their 
business, and judging from the inquiries there is every prospect of 
an active spring season, with higher prices. Not only will these be 
necessary because of the better demand, but also because of the 
greater cost of materials. Should our Government ‘decide to spend 
a good sum in increasing the Navy, there could te no question 
about a revival in trade, and this district being so largely occupied 
in shipbuilding would profit by it perhaps more than any ther. 
That business has wale considerable progress towards ir :rove- 
ment is shown by some special inquiries that have been made by 
the Clerk to the Darlington Board of Guardians, and which would 
indicate that a fair amount of employment will be afforded to 
the operatives in that union during the winter. At Messrs. 
Fry, Janson, and Co.’s Rise Carr rolling mills, the men have 
been well employed during the last half-year, and the order 
book is more promising than for some time past. The 
Darlington Forge Company expect to be able to keep their men 
well employed, and the 250 men at the establishment of the 
Whessoe Foundry Company are likely to be kept regularly at 
work, The Cleveland Bridge and Engineering Company are fairly 
busy, and do not anticipate that there will be any slackness, while 
the Steel and Wire Company consider the prospects for the new 
year good, and are employing their hands full time. At Davison’s 
Wagon Works the men are working three-quarter time, and there 
is work in hand which will keep them so engaged over the winter. 
Messrs, Teasdale Brothers’ works are running short time, and Messrs. 
Summerson complain that orders are so difficult to get that they will 
have to part with some of their hands. The Darlington Steel and 
Iron Company ran its mills with fair regularity up to Christmas, 
but finds contracts very scarce, and its prospects for the future 
are not so satisfactory. At Stockton and Middlesbrough the 
finished iron and steelworks are all employed more fully than 
perhaps at any time last year; but rail manufacturers complain of 
rather poor prospects, very few inquiries reaching them, and 
competition is so keen that profits can seldom be made out of the 
prices that are secured. For heavy rails £3 15s. net at works is 
quoted, but 2s. 6d. less would not be refused. The improvement 
in the finished branches is most marked at the plate and angle 
mills, due to the better state of affairs in the shipbuilding industry, 
and for iron plates 2s. 6d. per ton more is asked than would be 
taken last week, viz., £4 17s, 6d., less 24 per cent. Steel ship- 

lates are very stiff at £5 2s, 6d., less 25 per cent. Common iron 

ars cannot well be had under £4 17s. 6d., less 24 per cent., all 
these prices being f.o.t. 

The Steel Strip and Nail Company, which has been recently 
formed, has acquired from the liquidator the works of the Atlas 
Steel Hoop and Wises Company, at Middlesbrough, where it 
will pions ors not only steel strip and hoops, but will introduce 
the manufacture of nails, and with that end in view is erecting 
100 nail machines. These will produce nails of steel, iron, and 
copper, to the extent of 50 tons per week; also brass rivets, 
washers, &c. The directors are Mr. Jno. F. Pease, Mr. E. Lloyd 
Pease, and Mr. Reginald Pease. 

With respect to pig iron prices, all except No. 3 Cleveland, have 
been maintained firmly at last week’s rates, &c.; it is only with 
merchants that there was any yielding in this quality. Makers 
were quite steady in their quotations, because they were not in want 
of orders, and did not expect that a recovery would be long 
delayed. They accordingly continued to ask 35s. 6d. for early 
f.o.b. deliveries of No. 3 Cleveland G.M.B. pig, while some of the 
merchants offered it at 35s. 3d. when Cleveland warrants fell to 
35s. 2d. cash, but since Tuesday there has been a strengthening 
on the market, and the merchants’ price is up to 35s. 6d. again. 
Cleveland warrants closed on Wednesday at 35s. 44d. The stock 
of pig iron in Connal’s warrant stores on that evening was 104,771 
tons, or 3316 tons increase this month. No. 4 Cleveland foundry 
continues at 34s. 9d.; grey forge at 34s. 3d.; mottled at 33s, 9d.; 
and white at 33s. 6d. East Coast hematite pigs are strong at 
43s. 9d. per ton for mixed numbers, and the demand is fair, on 
account of the improvement at the steel plate and angle mills. 
Basic iron No, 3 is about 35s, 6d. 

The official accountants have ascertained that during the past 
quarter the average price realised by makers for No. 3 Cleveland 
pig iron was 34s, 4°62d. per ton as compared with 34s, 3°38d. in 
the previous quarter, an increase of about 1}d. The wages of the 
blast furnacemen in the North of England are regulated by the 
sliding scale, and no alteration will be made during the current 
quarter. The rates for the carriage of ironmaking materials are 
also regulated by this scale, but it is provided that it shall not 
operate when the price is below 35s. or above 45s, Thus, if the 
price dropped to 30s., the ironmasters would have to pay the same 
rates for carriage as if it were 35s. The rates rise or fall 1 percent. 
for each rise or fall of 1s. per ton in the realised selling price 
between 35s, and 45s. 

Work at the shipyards has been greatly hampered since the 
holidays, owing to the severity of the weather, which made it 
almost as gery to carry on the outdoor operations ; but work is 
more regular at the engineering establishments, and this promises 
to bea much better half yearthan the past has been. Messrs. 
Blair and Co, last year engined thirty-three steamers. 

It is proposed at Newcastle that the cable principle shall be 
applied to the existing tramways, which at present are worked by 
horses. The adoption of electric tramways is talked about at the 
Hartlepools, and a deputation, headed by the Mayor of each town, 
have visited Leeds for the —— of inspecting the system in use 
there, the cars being moved by means of overhead wires, It is 
proposed to utilise the existing tram lines between the Hartlepools, 
and a syndicate has been formed with that view. It is understood 
that the consent of the Town Council in each borough will be given 
to the project. 

A short time ago Mr. Ballan, the manager of the Stockton Cor- 
poration Wharf, laid before the Chamber of Commerce a scheme 
for improving the Tees at Stockton, but at a meeting of the 
Chamber a few days ago he stated that he was not prepared to 
advocate the further consideration of the scheme. The proposed 
weir at times of heavy floods and high tides would probably cause 
an overflow above the weir which would be fatal to the object in view. 
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The statistics of the Cleveland Ironmasters’ Association for 
December and for the year 1893 were issued during last 
week. The December returns were better than were expected, 
for, notwithstanding the holidays, the stocks of Cleveland pig iron 
declined 1565 tons, the total quantity held being 162,834 tons, or 
48,495 tons more than at the close of 1892. Middlesbrough makers 
had 53,483 tons—11,293 tons less than at November 30th: other 
makers, 6817 tons—1542 tons increase; in makers’ stores, 1064 tons 
—decrease 525 tons; in the North-Eastern Railway Company’s 
warrant stores, 15 tons—decrease 500 tons; and in Connal’s stores, 
101,455 tons—increase 9211 tons. The production for December 
was 223,622 tons, or 12,206 tons more than in November. Righty- 
four furnaces were working, an increase of three during the month. 
The annual returns skiow that the total output of pig iron inthe North 
of England was 2,724,184 tons, a quantity which has only been 
exceeded thrice in the history of the trade, viz., in 1883, 1889, and 
1890. The production of hematite, &c., reached 1,336,141 tons— 
the largest ever reported. Of Cleveland pig 1,388,043 tons were 
made, which is the smallest quantity reported for the last twenty 
years except in 1887 and 1892. The following is a return of the 
production since 1890, when the heaviest output was reported :— 





Cleveland pig. Other kinds. Total. 

Tons. Tons. Tons. 

31890 .. .. 1,589,250 1,306,839 2,846,089 
1891 .. .. 1,498,146 .. 1,129,586 .. 2,622,732 
1892 .. .. 957,007 .. 980,422 .. 1,987,469 
1893 .. .. 1,888,043 1,336,141 .. 2,724,184 


At the end of 1886 the stock of Cleveland iron was no less than 
652,445 tons ; at the end of 1892 only 114,339 tons, of which makers 
held 85,652 tons. Connal’s had only 27,037 tons, against 343,019 tons 
at the end of 1887. 

The statistics are now available of the pig iron exports during 
1893 from Middlesbrough, from which port nearly the whole of the 
pig iron shipped from the North of England is sent. The total 
quantity reached 914,083 tons, 281,396 tons more than in 1892, 
and 23,931 tons more than in 1891. It is, however, a good deal 
below the shipment of 1889, and of 1883, which was the best year 
on record, the figures reaching 992,515 tons. The oversea ship- 
ments were very fair, 492,406 tons, but have in several years been 
exceeded. The following will show the progress of the exports of 
pig iron for the last fourteen years :— 





Foreign. Coastwise. Total. 
Tons. Tons. Tons. 
1880 ss - 258 . . A .. . Twi 
1881 22 pe SE «cs ou GED pp. os Bee 
1882 .. .. £06,6 oo os 424,687 .. .. 981,273 
1883 430,183 .. .. 992,815 
1884 416,620 .. .. 926,856 
1885 466,470 .. .. 838,796 
1886 451,820 .. .. 483,555 
1887 444,951 .. .. 814,294 
1888 467,875 . 938,384 
1889 410,183. 959,311 
1890 314,637 - 894,208 
1891 477,946 $90,162 
1892 ko. on eo of 273,388 .. .. 682,707 
1893 492,406 421,077 . 914,083 


Besides this, the Skinningrove Iron Company bas during the past 
year shipped over 60,000 tons of Cleveland pig iron, chiefly to 
Scotland, from the harbour recently constructed near its works 
at Skinningrove, a place just outside the limits of the port of 
Middlesbrough. Taking this into account, the export of pig iron 
from this district would not last year be far short of the best 
recorded. The total export of manufactured iron and steel last 
year was 359,550 tons, against 288,080 tons in 1892, and 381,687 tons 
in 1891. The best shipment of finished iron and steel was in 1887, 
when 541,820 tons were exported. 








NOTES FROM SCOTLAND. 
(Frem our own Correspondent.) 

THE Glasgow pig iron market has been weak and irregular, with 
a considerable disposition to sell. It is understood, however, that 
the larger holders are not disposed to let prices run back if this 
can possibly be prevented, and their action in this respect shows 
itself in the course of the quotations. Business has been done in 
Scotch warrants from 43s, 4d. to 42s. 9}d., and back to 43s. cash. 
Cleveland iron has sold at 35s. 6d. to 35s. 14d., and Cumberland 
hematite from 45s. 3d. to 44s. 8d. cash. 

The prices of makers’ pig iron are as follow:—G.M.B., f.o.b. 
at Glasgow, per ton, No. ? 44s, 6d; No. 3, 43s. 6d.; Monkland, 
45s. 6d.; No. 3, 44s. 6d.; Carnbroe, No. 1, 46s.; No. 3, 45s.; 
Clyde, No. 1,* 49s. 6d.; No. 3, 45s. 6d.; Gartsherrie, Sum- 
merlee, and Calder, Nos. 1, 52s.; No. 3, 47s.; Langloan, 
No. 1, 60s.; Coltness, No. 1, 56s.; No. 3, 50s.; Glengarnock, 
f.o.b., at Ardrossan, No.1, 47s.; Dalmellington, No. 1, 47s. 6d.; 
No. 3, 45s. 6d.; Eglinton, No. 1, 46s.; No. 3, 45s.; Shotts, at 
Leith, No. 1, 54s. 6d.; No. 3, 50s. 6d. 

The shipments of pig iron from Scottish ports in the past week 
have amounted to 2389 tons, compared with 4965 in the corre- 
sponding week of last year. Italy took 130 tons, Germany 120, 
Australia and France 30 each, Belgium, Holland, and India 10 
each, China 50, the coastwise shipments being 1949, compared with 
3723 in the same week of 1892. 

The annual statistics of the Scotch pig iron trade present no 
features other than were expected. The volume of busi in 


WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


A SLIGHTLY easier tone has characterised the coal trade of late 
This generally happens after the rush of Christmas-time. As a 
rule, previous to Christmas, there isa marked increase in output 
and export. Every one is clamouring for delivery. Afterwards 
there is a reaction, and it often happens that with easier tone and 
lessened price fears are aroused that a decline is at hand. I can 
scarcely endorse this fear; itis yet too early to forecast accurately, 
but the end of the month will show clearly enough the probable 
course of things. There is no closing the eyes to the fact that 
quotations show a ‘‘drop” of nearly 1s. per ton since the week 
before Christmas, and now that strikes are ended, and the English 
output is assuming normal proportions, the present prices may 
remain. 

Business at the Exchange, Cardiff, this week has come up fairly 
to old proportions. The attendance is good, and a keen interest 
is shown as to ‘‘how things are going to turn.” This week the 
prices quoted were as follows:—Best steam coal, 14s, 6d. to 
lds. 9d.; seconds, 13s. to 13s. 6d.; small, 6s. to 6s. 6d. It will be 
noticed that the ‘‘drop” in small is a decided one. House 
coal has not been exempt from the drooping tendency. Latest 
figures for best were:—No. 3 Rhondda, 14s. to 14s. 6d.; brush, 
lls. to 11s. 3d.; small, 8s, 3d. to 8s. 6d. No. 2 Rhondda, 13s. to 
13s. 3d.; through, 10s, to 10s. 6d.; small, 6s. to 6s. 9d. Patent 
fuel shared the falling-off, and business was done, Cardiff, 13s. 
to 13s. 6d. Swansea similar quotations. Pitwood, 16s. 6d. to 
16s. 9d. Coke, 17s. to 23s, 

There has been a Board of Trade inquiry into the scale of rates, 
tolls, and charges, upon the Neath Canal. It appears that the 
‘*coal has left the canal,” and that the income last year principally 
for silica was under £50. In these waterway days there is an 
impression that the canal may yet come to the front, probably 
when the anthracite coals are better worked. The Glamorgan 
Canal will have a future if the small steamers built for it prove a 
success. The first trials were not very satisfactory, but the 
difficulties in dredging thoroughly are not great. 

An important meeting of the Sliding Scale Committee was held 
this week at Cardiff, when the disputes at North’s Navigation 
Colliery—Caeran pit—and at the Tredegar Company’s collieries 
were discussed, With regard to the first, it was shown that the 
dispute arose from the identity of the seam in work, the colliers 
contending that it was one, and the management another. 
Question was referred to Mr. Forster Brown and Mr. Abraham. 
The Tredegar dispute was referred to Mr. Forster Brown and 
Mr. Griffiths. 

A rather knotty point came next for discussion—a complaint by 
the colliers at Deep Navigation, Treharris, the timbermen con- 
tending that different prices were now paid since the colliery had 
been taken over by the Ocean Company. 

In this case discussion was postponed until the next meeting, in 
the hope that a settlement will be arrived at. At the next meeting 
the result of the audit upon the sales of coal up to the end of the 
year will be made known, and a substantial advance is likely. 

A local contemporary gives some interesting accounts of the 
trade connection between Cornwall and Wales, from which I glean 
that our exports of coal to Cornwall are on the increase, Fowey 
alone having taken 240,000 tons in 1893, and though there has 
been a decrease in the quantity of tin imported into Wales, still 
3000 tons were received during the past year. 

The average price per ton, it appears, has only been £43 2s. 10d. 
I note in connection with this report that Cornish tin is 
improving considerably, and the cause is stated to be that the 
miners are in deeper sinkings. 

The Severn and Wye Railway, which I referred to a little while 
ago as about to be bought by joint action of the Midland and 
Great Western, is stated to have been acquired by them for 
£477,300. Cost price was about double, £911,349. The Mumbles 
Railway has been purchased by Sir John Jones Jenkins. 

The proposed Harbour Trust for Cardiff is meeting with a good 
deal of satisfactory comment. A sub-committee is gleaning all 
details of the working of similar concerns in other parts of the 
country, with a view to placing them before the general committee 
this month. 

The Powell Duffryn have obtained the Royal Mail contract for 
supply of coals over the year. This will help materially in keeping 
Newport busy, and be of marked advantage to the Brecon Railway. 
Lloyd’s surveyors left Cardiff this week for the North of England, 
and had a farewell banquet. Messrs. Ashton and Cooper, the sur- 
veyors in question, have represented Lloyd’s for several years at the 
leading port in Wales, and carried out their duties in an excellent 
manner. 

As no objection has been raised to the introduction of the 
following Bills, readers will see what there is in prospect :—Swansea 
Harbour, Taff Vale Railway, Barry Railway, Great Western and 
Midland Railway, Severn and Wye and Severn Bridge Railway, 
Great Western Railway—No. 1 and 2 Bute Docks, Cardiff—East 
Glamorgan Railway, and Taly Cafn Bridge. Complaints of non- 
compliance have been lodged for hearing against the Cardiff 
Corporation Bill and the Port Talbot Company. 

I am still without any satisfactory news about the iron and steel 
trades, The new year ne badly, and so far there is not 





every department was smaller than in 1892, the production, 
amounting to 783,867 tons, showed a decrease of 193,346. The 
exports were 299,590, a decrease of 42,150. The consumption of 
Scotch pig iron at home amounted in foundries to 150,162 tons, 
against 250,379 in 1892, and in malleable iron and steel works 
395,971, against 521,126, the total being 546,133. To this, however, 
has to be added the consumption of English pig iron in Scotland, 
which is returned as 409,500 tons from the East Coast, compared 
with 246,500 in the preceding year, and 77,500 from the West 
Coast, against 78,500 in 1892. The total of English iron thus con- 
sumed in Scotland was 487,000, compared with 325,000 last year. 
OfgEnglish and Scotch iron together the Scotch consumption in 
1893 reached 1,033,133 tons, showing a decrease compared with 
1892 of 36,629 tons. The stocks remaining at the end of the year 
in Connal’s Glasgow stores were 320,851 tons, and in makers’ hands 
60,939, total stocks 381,790, being 68,856 less than twelve months 
ago. These last figures include 41,000 decrease in makers’ stocks, 
and 20,000 in the warrant stores. 

The outlook in the pig iron trade is somewhat uncertain. It 
has been usual at this season for the market to exhibit consider- 
able buoyancy. The reverse has happened on this occasion, which 
is probably due to the fact that pig iron was extensively bought 
for an advance in the closing months of the year, and is now held 
at higher prices than consumers and shippers are inclined to pay. 
It seems evident that an increasing quantity of hematite pig iron 
will be required, and the remarkable cheapness of Cleveland pig 
iron relatively to Scotch will no doubt lead to a continuance of the 
large business which has been done in it during the past year. 

The import trade in hematite ore has been quiet for a long time, 
but there is now some appearance of a revival in this important 
branch of the trade. One or two contracts are being arranged, 
and one of 20,000 tons has been fixed, Bilbao to Glasgow, the 
freight in this case being at the rate of 5s. 6d. per ton. 

The furnaces in blast number 41, compared with the same 
number last week and 67 in the corresponding week of last year. 
Three or four additional furnaces are at present in course of being 
put into blast, and will soon be producing iron. 

Business in the manufactured iron and steel departments exhibits 
scarcely any novel features since the holidays. Employment is 
coraparatively steady and full, and prices are unchanged. 

In the coal trade there is a firmer tone than was anticipated, the 
result apparently of light supplies. The colliers have not been 
working very steadily, and while this is so home requirements have 
been increasing. In the shipping department business has been 
fairly good, and the quantities of coal dispatched compare favour- 
ably with those in the corresponding week of 1893. 


a redeeming fact to be no It is not considered that the Bir- 
mingham meeting this week will mend matters, though severe] 
rominent members from the Swansea Exchange left to attend. 
lasgow pig was quoted mid-week at 42s. 10}d. Market quiet. 
Middlesbrough, 35s. 14d. for prompt business. Welsh bars from 
£415s. Sheet iron £6 15s. to£7. Steel £7 to £8. Heavy rails, from 
£3 17s. 6d.; light, from £4 10s, 

There is no improvement in manufactured iron or steel, and the 
quotations for bars as well as for plates remain. In regard to tin- 
ove a leading maker said this week, ‘‘ We kave touched bottom. 

cannot see any likelihood of lower figures, and yet prospects are 
such that if we have no disastrous conflicts between labour and 
capital a revival is certain.” Large cargoes of tin-plates went to 
Russia this week. Exports of tin-plates totalled 73,891 boxes ; 
receipts from works, 75,088 boxes ; present stock, 263,331 boxes. 

Yspitty tin-plate works, with the fixed plant and machinery, 
are announced for sale in the course of a week or ten days. They 
are situated in the neighbourhood of Loughor. 

Uneasiness, caused by the introduction of “free labour,” still 
prevails at Pontymister. 

Considerable improvements and extensions are projected at 
Pontnewynydd, 

At Newport an important meeting was held this week by the 
County Council with regard to the projected electric lighting of 
the town. The sub-committee had recommended the acceptance 
of the tender of John Fowler and Co., Leeds, for £23,384. The 
lowest tender was that of Crompton and Co., of London, £20,789 8s. 
A smart discussion fol'owed, and on a vote being taken, it was 
resolved, by 21 to 11, that the matter be referred back to give an 
opportunity to Crompton and Co. to lay their views before the 
Committee, 

It is under discussion tu light Monmouth by electricity. 








NOTES FROM GERMANY. 
(From our own Correspondent.) 

THE iron market over here has not yet sufficiently settled down 
into its ordinary course to afford any indication of the prospects of 
the iron industry in tte new year. Usually, at the beginning 
of the first quarter, a desire is shown to buy for forward delivery, 
but this year prospects are so uncertain that consumers hesitate 
to do more than cover the smallest hand-to-mouth requirements. 
The general business at present being transacted in iron and steel 
is, consequently, very unsatisfactor 





It is reported from Silesia that the quietness, or rather 





——— 


depression, in the pig iron trade, formerly complained of, has, on 
the whole, increased after the holidays, In the malleable iron 
business, on the other hand, slight symptoms of improvement have 
been noticeable, at least so far as demand is concerned. Quotations 
remain unchanged. Of forty-one existing blast furnaces there 
were only twenty in blow at the beginning of the year, against 
twenty-one in the beginning of 1893, and thirty in 1892. In spite 
of this considerable reduction in output there is still much more 
iron produced than the works can consume, and stocks are every. 
where reported to be increasing. 

Austro-Hungarian iron business has not altered since last week, 
and it can only be repeated what has been told in former letters, 
There is little or nothing doing in the raw iron department, and 
the inquiry for finished iron is also extremely dull. e depressed 
tone which prevails in almost al] branches is chiefly due to the stil] 
undecided question regarding the prolongation of the Iron Con. 
vention. A perceptibly weakening tendency is reported from the 
various districts, and the prices nominally quoted are anything but 
satisfactory. Almost any price is taken, because makers are most 
anxious to sell their articles, and competition is so keen that the 
works are in many cases compelled to meet consumers half way if 
they want to secure an order. 

A quiet business is done on the Belgian iron market, and 
although prices have been ratber well maintained for most sorts 
of iron, there is still much left to be desired. Makers of finished 
iron are not expecting an improvement in demand for their 
articles till early spring, when the revival in the building and 
engineering lines will force consumers to leave their reserved 
position and come to the market, For the present, makers are 
well content if they can manage to keep their establishu-ents in 
pretty regular employment. 

The French iron market shows rather more firmness, the con- 
cessions formerly granted for bars and girders being no longer 
obtainable. The construction shops are reported to be in par- 
ticularly good activity just at present, and fair prices are realised 
in some favoured cases. Although the actual business done on 
the Rhenish-Westphalian iron market bas been exceedingly 
limited on account of the holidays, the belief is entertained in 
industrial circles that the worst may be past, and that, slowly but 
steadily, an improvement will set in. Even those which are less 
hopeful confess that in early spring an improvement for at least 
some articles can reasonably be expected. In pig iron the demand 
has continued fairly satisfactory at firm quotations. For forge pig 
No. 1 M. 42 is quoted, while for No. 3 M. 39 to 40 p.t. is given. 
Foundry pig No. 1 is quoted M. 62; No. 3, M. 53 p.t. Spiegel- 
eisen, 10 to 12 p.c. grade, M. 51 p.t. Bessemer, M. 49 to 50; 
basic, M. 43 to 44 p.t. at works. The malleable iron department 
is in a very quiet state. In bars, and also in girders, the orders 
booked are few, and the prices obtained anything but satisfactory. 
Plates and sheets are weakly called for generally; the greater 

rt of the mills are but with difficulty kept going regularly. 

rices are naturally depressed. The wire trade does not show any 
appreciable change since last week. The steel works are generally 
considered to be worse off than ever. Recent tenderi for rails, 
&c., show how prices have been rg down during the last few 
weeks. On the 23rd December last year an order for 1150 sets of 
wheels and axles was given out, the prices asked ranging between 
M. 270 and 280. The locomotive building trade has, perbaps, never 
been in a more depressed state than during the last months. 

The following are the latest list prices per ton at works :—Good 
merchant bars, M. 95 to 98; angles, M. 110; girders, M. 87°50 to 
92°50; billets in basic and Bessemer, M. 80; heavy plates for 
boiler-making purposes, M. 150 to 160; tank do., M. 140; steel 
plates, M. 140; tank do., M. 130; sheets, M. 130 to 140; _— 
thin sheets, M. 125 to 130; iron wire rods, mn ey, M. 94; 
drawn wire in iron or steel, M. 120; wire nails, M. 125; rivets, 
M. 145 to 148; steel rails, M. 108 to 114; fish-plates, M. 104 to 
106 ; steel sleepers, M. 106 ; complete sets of wheels and axles, 
M. 270; axles, M. 220; steel tires, M. 215 to 230; light section 
rails, M. 95 to 100, 4 

The total production of copper in Germany, including Luxem- 
burg, is statistically stated to have been during the years from 
1883 to 1892 as under :— 


Year. Total production. 





Tons. Value in marks. 
1883 oe. BRE <6 6 -o ee 94,571,681 
1884 .. 19,049 . 736,998 
1885 20,071 =. 20,927,910 
1886 20,244 17,414,080 
1887 21,264 18,344,912 
1888 22,579 31,892,991 
1889 24 860 28,209,716 
1890 SD cs os es oc oe. ee 
Sn si Gt an sp, ep;  ac.40° Ss as. oo ee 
a eer oe -. 24,856,649 





The production of iron ore, pig iron, and manufactured iron in 
Germany, including sey is statistically stated to have been 


during the last ten years as follows :— 
1883, 1892. 
tons. tons. 
Iron ore.. 8,756,617 11,539,133 
(See 8,469,719 4,987,461 
Manufactured iron .. 3,323,103 5,165,039 


During the last three years the production of manufactured iron 
was :— 





1890. 1891. 1892. 

tons. tons. tons. 
Ingots, blooms .. .. 690,721 .. .. 790,597 .. .. 863,488 
ee a + ce «BR §. TEIN os Tee 
Castings oo co eo 600,300 .. .. SIB,380 .. .. 700,225 
Railsand belongings.. 570,978 .. .. 604,408 .. .. 542,860 
Sleepers,&c. .. .. 145827 .. .. 162,461 .. .. 129,830 
Axles, wheels, tires .. 108,087 .. .. 124,615 .. .. 98,420 
Bars, girders .. .. 1,335,339 1,334,625 1,402,462 
Plates and sheets .. 417,504 .. 425,155 .. 430,354 
Tin-plates o oe 20,848 .. .. 28,479 .. .. 27,587 
an) oh, se <« ua Se « - 204,580 . 437,070 
ee aye | ee 
Machines, &c. .. .. 128,831 .. .. 139,982 .. .. 142,182 
4,776,585 5,028,159 5,099,107 








AMERICAN NOTES. 
(From our own Correspondent.) 


New York, January 3rd, 1894. 

THE iron trade has not improved at any point, East or West. 
Reports from Chicago and St. Louis show dull ccnditions, Naviga- 
tion has, of course, closed, and the winter volume of business is 
below the average. Throughout the East a little business is being 
done in merchant bar, steel plate, and sheet. Building operations 
are generally suspended fi ial situation has not improved ; 
idie money is accumulating in banks, and the rate of interest has 
fallen still lower. Congress is juggling with the tariff question, 
and an early settlement is now regarded as improbable. = 

Western Pennsylvania is securing the bulk of the trade in iron, 
because of its alventagie in cost of production. The railroad 
companies complain of diminishing traffic. There is a declining 
tandene in prices, which is likely to continue for some weeks to 
come. e smaller industries are suffering with the larger, and 
idleness is increasing. The coal industry alone has been more 
prosperous than for the previous year, the production for all 
regions showing a slight increase as compared to 1892. 











Tue Melton Mowbray Local Board have decided to 
adopt the International System for the purification of their sewage, 
and have instructed Mr. Edmund Jeeves, of Melton Mowbray, to 
prepare plans for the works, 
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THE PATENT JOURNAL. 


Condensed from “ The Soexet Oficial Journal of 


Application for Letters Patent. 


* When patents have been ‘‘ communicated” the 
"“wemme and add dress of the communicating party are 
printed in italics. 


Qlst December, 1898. 
24,636, SHox for Horses and Animats, J. Buckingham, 
war, Prbat MecuanisM of VELocipepEs, C. Worley, 
24,088. ABTIFICIAL Sitx, Comte H. de Chardonnet, 
24 , Macunses for Routine Nats, H, E. Fuller, 
Lon 


24,640. PREVENTING Lasts Spuitrine, L. Richter, 


ondon. 
i Bevantanive Sarety Corks, P, Erey, 
Londo 
24 642. INTERCHANGEABLE OrNAMENTS, L. Herstein, 
London. 


24,643. ROTARY Enaine, R. Muir, London. 
24, 644. Game, H. Lees, London 
24,645. IMPROVED HYDRAULIC 


London. 
24, 6. Unne for Cocoa and the like, H. A. Snow, 
ndon. 


Motor, F. Cairol, 


ans Puoro Cameras, E, Betault and F. Shew, 

ne STEAM Bicycies and Veuicues, P. D. de la Grée, 
London. 

24,649. BepsTeaD Fittinoes and Appuiances, A. Grant, 
Birmingham. 

24,650. O1L Heatine Apparatus, &c., H. P. Miller, 


24,601 — Raouiator and Gove rnor, F, A. Weyher, 
24, =. SussriTurE for Bone, W. M. C. Callender, 
21.058. Fr Fine ALARM, H. 8. Tunnard and A. M. Keays, 
21.054. Expaxpino CHRYSANTHEMUM Boarp, C. E. Shea, 


London. 
94 655. Bower, P. M. G. Caldagues, London. 


22nd December, 1893. 


24,656. CycL® Pepat, D. W. Evans, A wm 

24,657. Workino CargriaGe Heaps, indover, 
Huntingdon. 

24 658. WEATHER Bars for Winpows, J. Young, South 
Shields. 

24,659. Routers for INDENTING Cement, A. Gilchrist, 
Gl 


jasgow. 

24,660 Trunks and Boxes, J. and W. Gittings, Bir- 

mingham. 

24,661. Rivets, H. 8. Reynolds, Manchester. 

24.662. Paste for Razor Strops, G. Edis, Liverpool. 

24,668. VaLves, M. J. Adams and T. Leech, York. 

24,664. Burners, T. E. Bickle, Plymouth. 

24,665. Tea and Mix Cans, A: J. Phillips, Cadoxton, 

near Cardiff. 

24,066. Gas Enornes, H. Campbell, Halifax. 

24,667. Apparatus for Lastine Boots, C. E. Bird, 

Stafford. 

24,668. Skates, G. Gray, Stockton-on-Tees. 

24, "669. APPARATUS for MAKING Paper, J. Craig, Man- 

chester. 

24,670. ManuractuRE of Hat LEATHERS, G. Worsley, 
un., J. Brelsford, A. E. Worsley, and F. Cref, jun., 
anchester. 

24, "phi guaiaaataaed Apparatus, J. W. Beaufort, 

Lo 
24,672. Pumprna Enoiyes, Taylor and Challen and 8. 
W. Challen, London. 
24, an. Fire-crates, W. Benning and J. F. H. Maass, 
Newcast'e-on-Tyne. 
24,674 Crosinec Devices for Pires, R. Stipperger, 
Glasgow. 

24,675. Lever Stoppers for Borries, H. Josephy, 
jasgow. 

24,676. Winpow Lertrer Currers, 8. J. Baines, 
orwich. 

24,677. Bittianp TaBLE ATTACHMENT, C. Simpson and 

8. Bark, Liverpool. 

24,678. CuTLeRy Cuests or the like, 
London. 

24,679. Curr, W. Hirsch, Manchester. 

24,680. Drarn Pivc, M. 8yep, London. 

24 681. Pweumatic Tires for Cycies, H. W. Turner, 

London. 
24,682, erage The Worcester Royal Porcelain Com- 
Evans, A. Rushton, and H. 
Boy, AA a 


21,683. Packino for Stzam Enoines, G. B. Newton 
and W. Holiday, London. 

24,684. Cricket Bao, P. L. Carman, London. 

24,685. Improvep MetTaLiic ALLoys, W. Wright, 
London. 

24,686. FLoor Coverines, G. Grant, London. 


G. Adam, 


24.687. Castor, Bowrs, and Ba tts, C. Copus, 
on. 

—, INTERCHANGEABLE Tosacco Pipe, C. Fowler, 
ndaon. 


24,689. TosuLous Borers, A. F. Yarrow, London. 

24,690. TusuLous Borers, A. F. Yarrow, London. 

24,691. Feezp Apparatus for MuLTIPLE Bo1vers, A. F. 
Yarrow, London. 

24,692. InsurtNG Exact Time for the Inrusion of Tea, 

C. Mackinnon, London. 

24,698. InTRopUcING BrisTLes into Brusn Bopies, L. 
Feldmann and A. Janssen, London. 

24,694. Sappie-pins for VeLocipepes, W. H. Barnes, 


mdon. 

—_, Compounps, C. U. King and R. V. Jellicoe, 

mdon. 

24,696. Stoprerine Borties, L. V. Loyd, London. 

24,697. Sewrnc Macuiyes, C. Guy, London. 

24,698. Heatrnc Apparatus, A. J. Boult.—(la 
Société Anonyme des Usines et Fonderies de la Nethe, 
Belgium.) 

24, paw sag Sranps and Fitters, H. G. Unsworth, 


24, 700. — Cans, W. P. Thompson.—( The Naam- 
looze Vennootschap tot Exploitatie van Verwer's Vernis 
en Stoommetaaldrukkerij, Holland.) 

"London, Spinpies of Twistinc Macuinegs, J. Gaunt, 
4,702. ‘Tunowsxo Lines to WreckeD VessEis, E. 

atts London. 

24,708. SIDE Sapp es, H. 8. Wilton, London. 


24, — > racematans of Atioys, D. W. Sugg, 

24,705. ‘Oras Frames, T. Broadbent and W. Brown, 
urrey. 

24 706. Sremen, E. G. Wetherbee, London. 


ye Apparatus for Dryine Oats, &c., J. Duncan, 

ndon. 

24,708. CRYSTALLISATION of Liqueurs, F, W. Golby.— 
(P. Condamin, France 

24,709. PropucTion of Ozone from PxHospHorus, 8. F. 
Kati y, London. 

24,710. Trimmino Lamp Wicks, A. G. Spencer and H. 

rmitte, on. 
24,711. Gravity Motors, L. Gunn, M. G. E. Cuddon, 
and H. Joyce, London, 

24,712. Cartripogs, F. R. Baker, R. H. Bishop, and 
tr, on, ingham. 

24,718. “Propuction of Azo Dye-sturrs, 8. Pitt.—(Z. 
Cassella and Co., Germany.) 

24,714, Propuction of Azo Dyr- -sTuFFS, 8. Pitt.—(L. 
Clase and Co., Germany.) 
4,715. Propuction of Dyr-sturrs, &c., 8, Pitt.—(L. 
“hon lla and Co., Garmany. } 

24,716. Curr Guarps, G. J. T. Barrett and 8. W. 
Portway, London. 


24,717. AUTOMATIC F hsavene Macuings, J. Pinchbeck, 


don. 
24,718. MacuineRy for Makine Suoar, 8. Touyarou, 
London. 





24,719. Porato PLanters, J. Pullen, London. 
24,720. Dust-sins, J. Young, London. 
24,721. Trres for BicycLe WHEELS, &c., R. H. Kendall, 


London. 
24,722. Waste Paper Recepracies, J. A. E. Pratt, 
London. 
— Rattway Sicnav Apparatus, J. P. O'Donnell, 
mdaon. 


24,724. WASHING Pownver, V. Contant, London. 

24,725. Tires, P. UC. E. Garnaud, London. 

24,726. APPARATUS for FicteRina Water, J. F. Crease, 
London. 

24,727. ApvERTISING, M. R. Latham, London. 

24,728. Srups and Sovirarres, &c., P. B, Hutchinson, 
London. 
24,729. Steam Generators, B. Willcox.—(L. M. G. D. 
Belleville, France ) 

24,730. Convuctors for Evecrricity, F. G. 8. Curtis, 
London. 

24,731. Braces, F. W. Hage'mann, London. 

24,782. Carriers for GoLr Ciuss, &c , C. Holmstrim, 


24,783. IMPROVED STEAM Ganerators, P. D. de la Gree, 
London. 


23rd December, 1893. 
24,784. SLeEve and Dress Fasteninos, C. H. Owen, 


mdon. 

24,785. DaracHaBLe Cuain WuexL, J. and J. Robert- 
son, Manchester. 

24,736. Evtcrric Be.is, J. Whitaker and T. P. Pollitt, 
Manchester. 

24,787. Raitway Carriace Lamps, C. W. Crookshank, 
Bristol. 

24,788. WATER -CLOsET Pan and Trap, M. Syer, 


mdon. 

24,739. CoNCENTRATING Acips, A. J. Boult.—(S C. 
Peuchen and P. Clarke, Canada.) 

24,740. TYPEWRITING Macuine, W. P. Thompson.—(Z. 
Dill, Germany.) 

24,741. HorsesHogs, A. de Horsey, Liverpool. 

24,742. Apparatus for Boitinc Sugar, E Shaw, 
Bristol. 

24,743. Vatves, R. Stipperger, Manchester. 

24,744. Rotters of WasHinc Macuines, J., H., and 
W. Whittaker, Halifax. 

24,745. Botrte Wirinc Macuines, W. H. Kellett, 
Huddersfield. 

24,746. SHUTTLE Gvuarps for Looms, J. W. Jowett and 
Colonel Barraclough, Bradford. 

7. Dummy Tarcets, A. H. Martin, Petersham. 

. Horse Cotiar, F. G. G. Sewell, Reading. 

. Crores, W. B. Turner, Birmingham. 

. Gas Enciyes, J. Magee, ast. 

24, 751. Generatine, &c, Apparatus, J.S Raworth, 

ndon, 

24,752. Swett Box of Reep Oroans, J. Crabtree, 
Lincoln. 

24,753. ConsTRUCTION of STEAMSHIPS, G. W. Sivewright, 
Hartle 

21,754. WHEELS for VeLocirepes, D. Wright, New- 
castle-on-Tyne. 

24,755. Stamps for Letrerinc Devices, A. Goodman, 
London. 

24.756. Jointincs for Pressure Pipes, T. W. Law, 
Newcastle-on-Tyne. 

24,757. Stoppinc Enorines, W. Arnold and W. Crow- 
ther, Halifax. 

— TEXTILE Fasric, W. and B. Barraclough, Brad- 


ord. 
24,759. Locks for Winpow Sasues, F. J. J. Gibbons, 
Birmingham. 


ig , 

24,760, Mattresses and CusHions, J. J. H. Sturmey, 
Leicester. 

24,761. Uritistnc Pressure in CyLtnpers, The Man- 
chester Oxygen (Brin’s Patent) Company, Ld., and 
W. ackson, Manchester. 


24,762. ExTRActING Crank Cortrers, N. Rubinstein, 

cester. 

24,763. Gas Motors, B. H. Thwaite and G. Threlfall, 
London. 


24,764 CONVENIENTLY RepucinG Speep, J. W. Bicker- 
dike, Accrington. 

24,765. Corrin Furnitures, R. Hall, Manchester. 

24,766. Propucinc Texts on Canvas, C. Crowther, 
Manchester. 

25,767. Furnaces for ANNEALING Iron, W. Jenks, 
London. 


24,768. Rartway Cuarrs, A. Murray and A. T. Harvey, 
Glasgow. 

+ Cotton Corp MANUFACTURE, J. H. Openshaw, 

jury 

24,770. Last, H.,G. E , and 8S. H. Cowling, Newcastle- 
on-Tyne. 

24771. Measurino InstRuMENTs, F. V. Andersen, 

Catford. 

24,772. Currs, C. G. ae, Surrey. 

24. bo a Couptinos, A. Honig and M. Schwab, 


Lond 
24,774. = Pins, G. Moss and H. M. Knight, 
London. 


24,775. VENEERING Fett Hat Bopies, L. Barber, Man- 
chester. 

24 776. Fryino Pans, H, H. Leigh.—( Messrs. Hall and 
Carpenter, United States. 

24,777 Guarps of Pneumatic Tires, F. H. Shipton, 


London. 
24,778. Mitre CuTrinc MACHINE, 


W. A. Large, 
ndon. 
24.779. Corsets, G. Airey, London. 
24,780. Rarsinc Wixpow Sasues, J. Campbell, 


mdon. 

781. Stone Dressinc Macuings, 8. T. Hansen, 

London. 

24,782. Rope Grips, BE. T. Watkins.—(W. J. A. Watkins, 
South African Republic.) 

24,783. Rartway 8iGNaLuino, The Automatic Electric 
Railway Signal Company, 7.1 reland, and E. Blakey, 

ni 
24,784. StRincep Musicat INsTRUMENTS, J. Blaha, 


ndon. 

—, Steam GENERATING Apparatus, G. H. Jones, 
ndon. 

24,786. SampLe DispLay Apparatus, J. Armstrong, 


— UmBreELLas, Paraso is, and the like, G. Fennell, 

ndon. 

24,788. Cut-orr VaLvgs, J. Gareis, Cologne. 

24,789. Repair of Roabs, R. H. Fowler, R. Bomford, 
and H. Evershed, London. 

24,790. Brusu Hotpers for Dy vamos, R. E B. Cromp- 
ton, London. 

24,791. Tricomotor, J. Morf, London. 

24,792. Cup for ADJUSTING CANDLES, &c., H. Barham, 
Birming 

24,798, Raisinc and Lowerinc Buinps, H. Barham, 

‘irmingham. 

24,794. Inpicators for Bicycies, F. T. Krauth, Bir- 
mingham. 

24,795. Pepats, J. and J. W. Whitehall and G. Bedford, 
Birmingham 

— Recoventso Tin from Iron, W. Hayward, sen., 


24,797, 
London. 

24,798. Buasric Tires, B. Cockin and G. E. Stringer, 
London. 

24,799. DisInFECTING AIR, J.J. Hartnett, London. 

24, 300. Work1no WirE and other Putts, H. H. Coch- 
rane, London. 

24,801. Tupes for SMaLL-arMs, A. J. H. Wyatt, 

mdon. 

4,802. CoLourinG Matters, J. C. L. Durand, D. E. 
ae and A. J. J. d’ Andiran, London. 

24,803. SUSPENDER for WoMEN’s SANITARY TowFLs, 
E. E. Guest, London. 

24,804. ConnecTinG Pires, A. W. Hall.—(E. H. Lilley, 
on the High Seas. 

24,805. CLorues Presses, E, Edwards. —(Ravcitsch 
Brothers, Germany.) 

24,806. Raisinc Water, J. Lyle, Glasgow. 

24, 807. Stack Errects, H.G Plunkett, London. 

24;808. Raitway SIGNALLING Apparatus, A. Wood- 
mansey, London. 


Theuno Trres, A. L. Radford and C. Roberts, 





24,809. Tires, E. Sénéchai, London. 

24, 810. ‘APPARATUS used in SweeTMKAtT-MAKING, R. 8. 
Murray and F. W. Eames, London. 

24,811. a Mecuanism for OrpNancr, A. Brem- 


berg, Lo 


24,812. \ mend LOADING ORDNANCE, C. G. Mellstrém, 


mdon. 
24,813. Fireproor WALL, F. F. Scruby and W. H. K. 
wiley, London. 
24,814. CoLour Errects A. W. Rimington, London. 
24,815. MecHanicaL Movements, W. L. Wise.—(G. R. 
Peare, United States.) 


24,816. Screw Fans, G. T. Seydel, London. 
24,817. BaTrLesaips, J Crease London. 


24,818, 
24,819. 
24,820. 


Cravyes, H. F. Donaldson, London. 
Sappves for Horses, J. Meyer, London. 
Compound HorsesHoes, G. Wartnaby, London. 
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24, A ama and ‘iwistiya Yarns, T. Slinsby, 
e' 
beer a for Botries, Jars, &c., J. McLean, 


24, s28. ‘Casket for PHotoorarHs, &c., A. Murray, 
24,824. 


Burnl 
24,825. a and Vatves, G. Oulton, Manchester. 
24, 826. Heatino and ILitvminatino Gas, J. Blum, 


— Motions for Looms, E. Dugdale, 


London. 
24,827. Metatuic Sockets and Cottars, A. J. Purser, 
irmingham. 
24,828. IMpRoveD SpaNNER or Wrencu, A. Lovekin, 


B ng! ls 

24,829. Stee, Loop for Carxiaczs, F. London, Bir- 
mingham 

24 830. Manure, R. and W. Wallace and R. H. Smith, 
Whitletts, near Ayr. 

24,831. GLazino, H. 8 De Forest, Manchester. 

24, "832. SyPHON for CisTerns, T. "G. Rh odes, F. Raw- 
son, and R. Gaunt, Leeds. 

24,838. INTERNAL ComBusTIoN Enornes, J. H. Hamil- 
ton, Nottingham. 

24,884. Joiners’ Braces, T. and W. P. Fox, Sheffield. 

24,835. Governor, C. H. Gadsby, Nottingham. 

24, 836. Loom SHUTTLE-BoxEs, A. Lockwood, ees 

24,837. Lips or Covers for Lusricant, T. Rand T. A 
Bayliss, Birmingham. 

24,838. Destructor Furnaces, R. W. B. Creeke, 
Dundee. 

24,839. Wuee.s, G. Pirnie, Dundee. 

24,840. DARNING-NEEDLE THREADER, J. H. Bowes, 
Elland. 

24,841. Mariner's Compass, W. Thomson, Glasgow. 

24,842. Sewinc Macuines, J. Y. Johnson.—(J. L. 
Follett, United States.) 

24,843. Fiues, &c., R. L. Kirlew, London. 

24,844. CLeanina Carpets, C. Furrer and F. Puplat, 
Berlin. 

24,845. Steam Borter Furnace, C. Flach, Berlin. 

24,846. PROPELLING Bicycues, 8. A. Whyte, Glasgow. 

24,847. Sirus’ Furnace, W. Percy, Workington. 

24,848. Writinc and Drawinec SLate, J. Kostner, 
London. 

24,849. CycLe and other Tires, A. Lambie, Glasgow. 
24,850. Pyeumatic Tires, W. Andrews and I. Kogers, 
Birmingham. 

24,851. |< oan J. and T. Vicars and J. Vicars, jun., 
Liverpool. 

24,852. Grates of Sroves, M. Bartlett, London. 

24,853. Scnoot States, J. and G. C. Hilton and E. 
Jackson, Manchester. 

24,854. Vices, F. Bosshardt.—(A. & Hubbell, United 
States.) 

24,855. VaLves for Taps of Sypuons, P. Mitton and P. 
Bobet, London. 

24,856. OpTaininG Cyanives and Ammonia, J. Young, 


Glasgow. 

24,857. Traps for Catcuinc VERMIN, &c., A. Hogg, 
G Ww. 

24,858. MatcH Striker, B. Buxton, Matlock, Ba‘h. 

24,859. Boot and SHor Prurectors, H. J. Line and 


J. W. Alexander, Southampton. 
24,860. Rim Suarr of Muxes, R. Hart and W. Rigby, 


mdon. 
24,861. Rances and Grates, W. Purcocks, Birming- 


am. 

24,862. Knirrinc Macuings, H. H. Lake.—(J. B. Hip- 
well, W. S. Janney, and A. K. School, United States ) 

24,863. Cuasinc MILLs, B. C. White, London. 

24,864. CompouNDING DYNAMO-ELECTRIC MacuingEs, E. 
Thomson, London. 

24,865. InsuLaTors for ELecrric Wires, H. H. Lake. 
—(W. B. Rand, United States.) 

24,866 Friction CLutcn, H. H. Lake.—(E. L. Babcock, 
United States.) 

24,867. E:ectric Rartways, J. C. Love and A. G. 
Wheeler, London. 

24,868. Hince Joints of Hasps for Locks, G. D. Wood, 
London. 

24,869. CarRriaces, The Princess Company, Limited, 
London. 


24,870. New CoLourinc Matters, &c., C. Dreyfus, 
ndon. 

24,871. Dry Barrerigs, H. T. Johnson, London. 
24,872. Proticrine VaLuaBLeEs, W. P. Thompson.—(G. 


Karolyi, Austria ) 
— Door Po.isHING Macurng, A. and M. Cerasoli, 
d 


Es enema in Ripine Spurs, J. B. Paget, 

mdon. 

24,875. WueeEts, G. E. Rutter, I ondon. 

24,876. IMPROVEMENTS in WreNcHEs, &c., J. Foley, 
og 
4,877. Feepine Borers, A. and C. Stewart and J. 
i oe Glasgow. 

24,878. FasTeninc GLoves and the like, F. Giles, 

mdon. 

24,87¥. Cooxinc Apparatus, J. Riihling, London. 

24,880. ALcoHoLic Yeast, &c., O. Imray.—(L. Genes, 
France.) 

24,881. Envetopes, C. A. Allison.—(The Novel Enve- 
lope Opener Company, United States.) 

24,882. PERMUTATION PaDLock, W. H. Bolthoff and W. 
P. Smith, London. 

24,883. Szamina SuHeet Meta Cy inpers, E. Small, 
London. 

24,884. Patrerns for Castines and Dies, R. Cairns, 
London. 

24,885. PenHOLDERS, E. Faber, London. 

24,886. Sprinc Buttons, P. M. Justice.—( The Columbian 
Button and Fastener Company, United States.) 

24,887. MreasuriING Device, H. G. Basset, London. 

24,888. Propuction of Diaceto Compounps, H. E. 
Newton. — (The Farbenfabriken vormals Friedrich 
Bayer and Co., Germany.) 

24,889. PHonocrapus, J. L. Young, London. 

24,890. Rots for CALENDERING Paper, A. G. Brookes. 
—(A. J. Frink, United States.) 

24,891. Stream Boriers, A. Lavaud, Glasgow. 

24,892. Power Dritiinc Macuings, D. K. Tullis, 


Glasgow. 
24,898. OvERHEAD Sewinc Macurnes, W. Webster, 


London. 

24,894. JacquaRD Macuines, A. G. Dawson and J. and 
F. E. Adams, London. 

24,895. RecepTacLes for Money, &c., W. F. Beck, 


London. 
24,896. Covers for Luspricators, &c., R. H. Lea, 
ndon,. 
a Lupricators for Encine Cy.inpens, E. 8. 


mdon. 
24,898. New Game, G A. Cline and C. A. French, 
ndon. 
24,899. CooLtine Water, W. Hornsby, R. Edwards, and 
os W. Young, don. 
4,900. ELIMINATION of Ox1pEs of Zinc, E. Weinberg, 


aA Garrick k, and J. G. Johanson, London. 
24,901. Jommixe of Waacesone, J. Bourumeau, 
London. 


24,902. Steam Cooxine Apparatus, A. Browne.—(S. D. 
‘Smith and J. A. Kennard, United States.) 

24,908. INFLATABLE, &c., WHEEL Tires, A. Pulbrook, 
London. 





24,904. Macuinery for Giazine Fasrics, P. P. Craven, 
on. 
24, . Mago for WHEELS of VELoctPEpss, A. Lucien, 


24,906. , -<aate Tuses on Sprnpves, J. B., G., and J. 
B. Swailes, Manchester 

24,907. Garter, A. M. Clark.—(Afessrs. 
Wagner, Germany.) 

24, po ps age Fittinc Patrerns, 8. Christiansen, 

ndon. 

24,909. REGENERATIVE-BURNERS, H. H. Lake.—(7. 
Gordon and W. R. Sift, United States.) 

24,910 Sewinc Macuines, H. Lake —(Lincota 
Machine Company, United States ) 

24,911. Maxine Kxiecrraic Cases, T. J. Deweis, 
London. 


Walthes and 


28th December, 1893. 
24,912. REGULATING Seeep of Encings, I. Lewis and 
arris, d. 
24, 913. Fixcer Rass and Scarr Rivos, E. A. Marsh, 
Birmingham 
24,914 Loom SHUTTLE, G. W. Crawshaw, Gomersal. 
24, 915. Wixpow FRAMES, J. Lumley and T. Linskill, 


Hai arrogate. 
24,916. AsceRTAINING DeptH of Liquips, T. Bassnett, 
Liverpoel 
24 ah eIns for Drivinc Horses, D. M. Skinner, 
24,918. ae R. W. Cosslett, Bath. 
= WATER-TUBE Borers, F. Meredith, Birken- 


24,920. Fornaces for Heatine Iron, E. Rowlands, 
Newcastle-on-Tyne. 

24,921. Suspenpinc Winpows, W. Thomson, New- 
castle-on-Tyne. 

24,922. Preumatic Tires for Cycies, R. Slack, Man- 
chester. 

24,923. Loom Srixpies, W. Towler, Burnley. 

24,924. AUTOMATIC SPRINKLERS, O. Hoffmann, Man- 
chester. 

24,925. — Casks and Welcuts, W. “Miller, 


24,926. i Evectric Circuits, W. Brierley.— 
(P. Weber and J. Heinrich, Germany.) 

24,927. Power Transmitrinc Devices, A. Anderson. 
—(The Singer Manufacturing Company, United 
States ) 

24,928. Pyeumatic Tires, H. and W. P. W. Weatherill, 
Manchester. 

24, = Book-MaRK and Lear Cup, E. inn Liver- 


pool. 

24,930 WHEEL Tires, J. Hall, Manchester. 

24,931. TaBLes for RatLway CaRriaGes, R. Y. Evars, 
Shefheld. 

24,932. INFLATABLE Tires for WHEE s, A. E. Jansen, 
Brussels. 

24 933. Heat Non-conpuctTixe MaTeERiaL, J. C. Sewell, 


mdon. 

24 934. Rotiers for Spinnino and Twist1ne, 8. Vickers, 
mdon. 

24.935. Tuse for Stacine of Cur Brooms, C. E. Shea, 
ent. 

24, - ConnectinG Leap Pipes to Drains, F. Jones, 


on. 

24, O37, WasHInG Macuine, J. H. Brinjes, P. T. Good- 
win, and W. Gibbins, London. 

24,938. BicycLtes, &c., W. J. Lloyd and W. Priest, 

mdon. 

24,939. TREATMENT of GoLp Ores, H. L. Sulman, 

mdon. 

24,940. Curtain Pin, W. P. Thompson.—(F. S. Jic- 
Kenney, United States ) 

24,941 GuaRD Pin, W. P. Thompson.—(F. &. McKenney, 
United States ) 

24,942. SnutrLes and Bosgsins, J. Gaunt and J. 
Webster, London. 

24,943. Row tocks, J. Bredell, Liverpool. 

24, 944. PNEUMATIC Tires, W .P. Thompson.—(P. Reicde!, 
Germany ) 

24,945. LaTHEs for TURNING CuRvED Oxpvects, O. A. 
Petschke, London. 

24,946. Coverinos for ELectric Wirgs, F. 8S. Randall, 
E. Packard, J. Robinson, and W. J. Chanizel, 
London. 

7. PROPULSION APPARATUS for VEHICLES, H. M. 

, London. 
24,948. ToxE Etectric Switcu, E. C. de Segundo an 
. Derham, London. 
24,949. Dryina Brewers’ Grains, &c., H. Fielder, 


mdon. 

24,950. Rotary ProucH and PuLVERISER, G. F. Whit- 
more, London. 

24,951. ELECTRICAL MEASURING INSTRUMENTS, F H. 
and H. Nalder, C. W. 8. Crawley, and A. Soames, 

ndon. 

24,952. Sor, G. Guirlet, London. 

24,9538. CLosinc Botties, N. Browne.—(H. Meyer an 
Co., Germany.) 

oe ATTACHMENT for Bow of Sup, C. W. Ahrers, 

ndon. 

24,955. Composition of O1zs, B. J. B. Mills —(La Com- 
pagnie Internationale pour |’ Exploitation des procédés 
Adolphe Seigle, France.) 

24,956. ManuractuRE of Disinrectant Soaps, L. 
Hatschek, London. 

24,957. SIGNALLING APPARATUS, 
Burton, and A. Kay, London. 

24, pe —— for Makino Castinos, W. R. Taylor, 


H. Painter, C. R. 


24, 9:9. on ReeisTers and Inpicators, J. R. Azful- 
dish, . O. Schenck, G. R. Wells, and J. P. Breen, 
Londo: 

24,960. , a for TABLE Microscopes, J. P. Swift, 
London. 

24,961. Buck.es, G. M. Aylsworth, London. 

24,962 Tires, L. Obustein, London. 

24,963. Propvucine PHorocraPuHic Prints, J. Packham, 


ndon. 
24 964. Makino Buttons, A. Ostbye and H. C. Hansen, 
ndon. 
24,965. CLosets, A. Viale, London. 
24,966. ELEcTROTYPE Printino Piates, R. J. Latimer, 
London. 
a Pires or Tuses, E. Miiller and R. Minnich, 
mdon. 
24,968 SoLe-RounDING Macuings, H. H. Lake.—(G. H. 
P. Flagg, United States.) 
24,969. Bripces, A. H. Scherzer, London. 
24,970. CerEaL Lecumrinous Foops, &., M. Watsor, 
mdon. 
29th December, 1898. 


24,971. Vatve, E. G. Allison, Monkwearmouth. 

24,972 PREVENTING ACCIDENTS with GrinpDsToNEs, C. 
H. Nassau, Sheffield. 

24,973. BREAKING-UP Macapam Roats, A. A. Voysey 
and H. H. Hosack, Liverpool. 

24,974. Tires, 8 H. Stubbs, Manchester. 

24,975. ManuractorE of Feit Hats, T. Brownson, 
Huddersfield. 

24,976. Braces, H. Searle and J. H. Houghton, 

8. 

24,977. Mountine of Rive Rams, A. Hitchon, Accring- 
ton. 

24,978. Spinnine Corron, E. N. Molesworth-Hepworth, 
Manchester. 

24,979. Recorpine ELEctTRIC CURRENTS, W. Thompson, 


Glasgow. 

24,980. DistRiBUTING Motion for WATER-PRESSURE 
Enornes, E Kaselowsky, Londen. 

24,981. Latcu Srapies, T. Saunders and T. Haddon, 
Staffordshire. 

24,982. Apptiances for Feepine Birps, A. Bairstow, 
Bradford. 

24,983. PortaBLe Sranps for Macic LANTERNS, W. 
Stocks, R ye 

Ts PE-WRITER Copy- -HOLDER, R. Morewccd, 


24,984, 
Dublin. 

24,98). Brake for Sarety Bicycie, W. J. Dow1cy, 
Armagh. 


24986. BorrLe Storrer, F. G. Powell and A. Powell, 
Bristol. 

|p Maxine Ptiayine Batis, T. M. Cockcroft, 
L 


Ss. 
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24,988. Carp Lacinc Macuines, A, Anderson and 
R. A. F. Pollock, Glasgow. 

24,989. Pneumatic Cycies, N. Knowles and W. 
Phillipson, London. 

24,990. Keepinc Foop Hor, 8. L. Gorer, London. 

24,991. Prerarinc Cast Iron Untensits for Tinnino, 

R. Clayton and T. Whyman, Bilston. 

4,992. Dicrionarigs, A. Breier, London. 

4,993. Currine or Siicinc Breap, B. Holmes, 


2 


London. 

24,994. Improvep Packine Cases, E. Hines, Man- 
chester. 

24,995. Psroro Transparencies, E. Ireland, Man- 
chester. 

24,996. Smoke Generators for Testinc Drains, C. 
Campbell, London. 

24,997. Exursrrion of Livine Pictures, E. von 
Kilanyi, London. 

24,998. Rottmsc Sree: Sueers, W. R. Lysaght, 
London 

24,999. Recepractes for Matcnes, J. R. Beynon, 
London. 

— Improvep Pyevumatic Tires, J. W. Dunn, 

mdon. 

25,001. Soar, H. W. Taylor, London. 

25,002. DeveLopment of PaorocrRapuic Pictures, M. 
Andresen, London. 

25,003. Pneumatic Tires, C. H. Ardain, London. 

25,004. Errectinc Hypraviic Massace, W. 8. Blunt, 
Live: 1. 

25,005. Fire-arms, W. T. Unge, London. 

25,006. Knire for Currinc Breap, F. Aeschbach, 
Liverpool. 

25,007. Fotpinc and ApsustaBLe Coat, E. Smith, 

urrey 

25,008. Forks for Crcte Steertnc WHEELS, A. Lotz 
and J. Huzelstein, London. 

25,009 Evecrric Cicar Licuters, F. W. Schinder, 
London. 

25 010. Drawixc Presses, Taylor and Challen, Ld., 
and 8. W. Challen, London. 

25.011. Apparatus for ConveyING ScBSTANCES, 
B. E. R. Newlands, London. 

25,012. Azo CoLours, H. E. Newton.—(The Farben- 
JSabriken vormals Friedrich Bayer and Company, Ger- 


many. 

25,013. Arc Lamps, F. Hallows and F. J. Beaumont, 
London. 

—., Vatves, H. C. P. Woolmer and D. D. Esson, 
mdon. 


and G. Franc, London. 

25,016. Roserre for Exrecrric Wires, H. H. Lake.— 
(W. B. Rand, United States.) 

25,017. Gaminc TaBtgEs, C. Miiller, London. 

25,018. SHarr Coupiines, A. Goodwin, jun., London. 

25,019. Steam Borer and other Furnaces, A. McInnes, 
Glasgow. 

25,020. Game, G. Varley, London. 

25,021. Seainc ConrecTionery Jars, J. Fletcher, 
London. 

25,022. Reins, V. and L. Hottelart, London. 

25023 Manuracture of BLeacninc Powper, H. 
Gaskell, jun, C. Driffield, A. Carey, and F. W. 
Wright, London. 

25,024. Maxine Cutorrine, H. Gaskell, jun., and A. 
Carey, London. 

25,025. Macuines for Writinc in CrpHer, R. Harte, 


mdon. 

25,026. GLoves, A. Vieweg, London. 

25,027. Pipzs, C. C. Liney, London. 

25,028 Buryers for Mrinerat Os, J. A. Vagner, 
London. 

25,029. Corrisc ScrEw-THREADs, F. Scheibe and P. 
Vahl, London. 

25,030. Apparatus for BatHinc Purposes, 0. Ammann, 
London. 

25,031. Arr-ticut Vatvs, W. Ruston and T. W. Watson, 
London. 


30th December, 1893. 


25,032. Invern Tuse for Tires, W. G. Hartog, Man- 
chester. 

25,033. Puppiinc Furwaces, W. Evans, Birmingham. 

25,034. CurLine Harr, A. J. Benedict.—( The Columbian 
Hair Waver Company, United States ) 

25,035. INvALIDs’ Bepsreaps, 8. I. Whitfield, Bir- 


mingham. 

25,036. Box Sprnpies, J. A. Smith and W. Broadley, 
Keighley. 

25,037. Winpow Sasnes, T. Downie, Glasgow. 

25,038. Compounp Stream Enoives, E. Hall-Brown, 


iw. 

25,039. CuenILLE Currinc Apraratus, H. Lees, Man- 
chester. 

25 040. Treatinc Sewace, H. B. Sharp and J. B. 
Petrie, Manchester. 

25,041. Saarr Governors, F. Bosshardt—(J. R. Frikart, 
Germany ) 

25,042, Cor.iss VaLves, F. Bosshardt.—{J. R. Frikart, 
Germany.) 

25,043. Orters, R. S. Wood, Manchester. 

25,044. Gripping Winpow Weicut Corps, A. Barr, 


Glasgow. 
25,045. Sore Sewinc Macuines, W. H. Dorman, 
Stafford. 


25,046. Pumps, A. Grant, G Ww. 

25,047. Fire-Licuter, H. G. Froud, Bournemouth. 

25,048. Cuanpeviers for Buryinc O11s, D. Lambden, 
London. 

25,049. Porrers’ Sip Sirrinc Appuiance, J. Plant, 
Longport. 

25,050. Sureicat Trusses, W. Nuthall, Manchester. 

25,051. Torer Tastes or Casinets, W. Stewart, 
Glasgow. 

25,052. PRePaRaTion of ALE and Stout, 8. Sheldrake 
London, 

25,053. Boots, SHors, and S.iiprers, J. E. Ross, Man- 
chester. 

25,054. Conk Extractors, G. Hundt, Glasgow. 

25,055. Rotary Comss for CLeaninc, G. Horrocks, 
Manchester. 

25,056. Incanpescent Exectric Lamps, F. Lyst, 
London 

25,057. Waippmsc Macuines, W. Rose and O. F. Voll- 
hard, Manchester. 

25,058. Screw Braves, J. Dyson and R. H. William- 
son, Manchester. 

25.059. Supportinc Pants, C. E. Osman and P. F. 
Bunyard, London. . 

25,060. Sympouic Notation, A. J. Bowry, Plaistow. 

25,061. Agriat Sicnats, D. Hickie and J. Pain, 
London. 

25,062. Castor Wueets, A. J. Boult-—{/. F. de Henc- 
strosa, France ) 

25,063. Dinectine the Nozzies of Fire Hose Pipes, 
W. P. Thompson.—( A. L. Gaiser, Germany.) 

25,064. Lamp Brackets, F. W. Robinson and J. Par- 
frey, London. 

£5 065. Woven Wire Martrresses, T. Hilton, Man- 
chester. 

25,066. Fixtinc Fioorinc Boarps, A. J. Boult.—(@. 
Tilling, Germany.) 

25 067. Barrets for Beer, &c , F. H. Williamson and 
G. H. Matthews, Liverpool. 

25,068. Lamp Brackets, F. W. Robinson and J. Par- 
frey, London. 

25,069. Kxittrisc Macuines, W. P. Thompson.—(0. A. 
Petsckuc, Germany.) 

25,070. Cement, A. J. Boult.—(D. Belloc and E. Bénard, 
France.) 

25.071. Exrracrinc GoLp and Sitver, &c., A. Trug, 


on. 
25,072. Droprers for Wire Fexcinc, B. R. Smith, 
25,073. IMPROVED ADDING Macuines, G. Nixey, 


mdon. 
25,074. Acips, H. E. Newton (The Farbenfabriken 
vormals Frielrich Bayer and Company, Germany.) 
ig ig Bryprnos, J. Meakin and J. R. Meakin, 
mdon. 
25,076. ADJUSTABLE SeLr-tyinc Cravat, I. Berger, 
London. 





25,077. Steam Enorves, H. Wood and N. Macbeth, 
Manchester. 

25,078. Foop for Carrie and Anima.s, L. P. Chevrolat, 

irmingham. 

25,079. Paper Maxinc Macuines, C, R. Seddon, 
London. 

25,080. PortaBLe Cookina Stoves, W. Soutter, 
Birmingham. 

25.081. Sprinc Cups, J. Setten and F. Durward, Bir- 
mingham. 

25,082. DyNaMO-ELECTRIC MACHINERY, J. W. T. Cadett, 
London. 

25,083. CanpLe Guarp, M. 8. J. Sunderland, Scotland. 

25,084. Piano for CaitpRen, G. Schémig and P. Stiess, 
London. 

25.085. Frictionat Appiiances for RevoLvine SHarts, 
H. Morris and F. Bastert, London. 

25,086. Steam Tursrves, J. 8. Raworth, London. 

25,087. Lamps for OVERHEAD LicatinG, T. C.J. Thomas, 
London. 

25,088. Pirz Connections, A. Barlow, London. 

25,089. BREECH-LOADING Fire-arms, T. Bergmann, 
London. 

25,090. Expansion of Steam in Steam Tursines, J. 8. 
Raworth, London. 

25,091. Unper Garments, A. Walter, London. 

—. Ventitatinc Coat Bunkers, J. Willoughby, 

on 


25,098. RounpaBouts, J. Doubtfire, London. 

25,094. CisTERN VaLvEs, J. Gerrans, London. 

25,095. Boarp and Baut Game, W. J. Brooks. London. 

= on Go.r or other Cus Hanp.es, C. Holmstriém, 
mdon. 

25,097. Merat Borttves, C. T. Cayley, London. 

25,098. Ferrutes, A. Vaudran, jun., and A. Pierrez, 


ndon. 

25,009. Stream Turnine Construction, J. 8. Raworth, 
mdon. 

25,100. Recutatine the Sreep of Suarrts, H. Gardner. 
R. J. Henderson, United States.) 

25,101. Gas and Om Enorngs, J. F. Lackersteen, 


ndon. 
25,102. Pneumatic Cairn Seat, &c., A. C. Brown, 
London. 


lst January, 1894. 


1. Hyprav tic Lirts, E. T. Cleathero, London. 

2. TYPE-wRiTinG and other Macurnes, J. H. Barry, 
London. 

3. Motor of Power, T. Grainger, South Wales. 

4. Evecrricity Mevers, A. E. Schurr.—(/J. Cuuderay, 
Switzerland.) 

5. SigNaALLine on Rartways in Foos, H. J. Saunders, 
Bridgend. 

6. ELectricaLLy Heatep Branps, G. Binswanger, 


on. 

7. Keyxess Lock, E. Davies, Glamorgan. 

8. Curmney-port, J. R. Blandford. Reading. 

9. Boots and Sxogs, T. Weir, Dublin. 

10. Heatina Liquips, C. G. Norris and G. H. Rich- 
mond, Manchester. 

11. Trees, W. and T. Clyde, jun., Leicester. 

12. Evectricat Inpicators, A. W. Stewart, Dum- 


rton. 
13. Boxnstw Pecos, 8. Uttley, Rochdale. 
* —— Power Looms, E. Hollingworth, Hudders- 
eld. 
15. Erectnc Buiiprixes, J. Dougan, J. McMillan, and 
J. L. Crawford, Glasgow. 
16. Cement, J. Walker and R. Peach, Derby. 
5, ee Cramps, J. Leake and 8. J. Ainge, 


‘irming! q 
18. InrLation of CycLe Trres, B. E. Carrey, Liver- 


pool. 

19. Reservorr GavcEs, T. Caink, Worcester. 

20. Tires, R. Scott, Newcastle-on-Tyne. 

21. Hatt Bencu and Step Lapper, G. M. Adams, 
London. 

22. Sroots and Steps, G. M. Adams, London. 

23. Fiusutine WaTer-cLosets, D. Mitchell, Dundee. 

24. Passinc Gas through Liquips, J. B. Hilliard, 


Glasgow. 

25. Automatic Seat Cover, E. Mosely, London. 

26. Marine Borers, T. W. Bailey, Newport, Mon. 

27. Giazisc Horticutturat Boriprxes, J. Pratt, 
London. 

28. Bormnc Coat, F. H. Halliday and T. Clark, 
Wishaw, N.B. 

29. Stream Traps, F. E. Blackmore, Reading. 

30. Syrup Reorster, W. E. Cook, Belper. 

31. Bicyexgs, R. Sinclair, Glasgow. 

32. ARRANGEMENT of Stoves in Boats, J. Maclean, 
Glasgow. 

33. Rippte or Steve, T. J. Earls, Dublin. 

34. Kyoss for the Lips of Tea-rots, H. W. Ludlow, 
Birmingham. 

35. VioLin Bows, C. J. Davies, Milford Haven. 

36. Sicnature Stamp, E. T. Cleathero, London. 

37. Strainer for Mountinc SaHow-siiis, J. Challis, 
London. 

38. Cycies, T. Hall, London. 

39. AppLicaTION of CompresseD Air to LiFE-BELTS, 
W. H. Le Fevre.—(A. L. J. F. Colomes, France.) 

40. Surps’ Compasses, J. F. Stuart, Wimbledon. 

41. Beer Enorines and Pomps, I. A. Rantzen and 8. F. 
Cousins, London. 

42. Catornic Enoines, A. J. Boult.—(U. von Reden, 
Germany.) 

43. Forxs of Bicycie Frames, F. Hulme, Manchester. 

44. Trres, A. J. Boult.—(Miinemann and Schmidt, Ger- 
many. : 

45. Starr Apparatus for Rattways, I. A. Timmis, 
London. 

46. ELecrricay Apparatus for Rartways, W.R. Sykes, 
jun., and A. G. Evans, London. 

47. Reruse CoLLectine Wacon, Stingl and Sting] and 
M. Neuman, London. 

. Suretp for Borters, T. A. Crompton, 


ion. 
+, ee Tires, J. Chalmers and R. McMillan, 


ondon. 

50. Mecuanism for Startinc Tramcars, C. Casman, 
London. 

61. Rotary Enarnes, 8. Quincey, London. 

52. Dries for Gear Foroinc, J. C. Mewburn.—{ The 
United States Projectile Compony, United States.) 

63. Cycies, &c., W. B. Smith and W. H. Starley, 
London. 


54. NoN-ALcoHoLic Breverace, C. E. Ramspott, 
London. 

55. Apparatus for Prope.tinc Vesse.s, G. Wilson, 
ndon. 

56. Improvep Pneumatic Tires, W. T. Hickman, 
London. 


57. Eu 1c-MoTOR Apparatus, W. A. Johnston, 
A. W. Braéwne, and J. C. Davidson. London 

58. Crariryinc Liquips, A. W. T. Hiilssner and 
F. W. P. Rohrig, London. 

59. Beater for CuLinany and other Usz, P. J. Miiller, 


mdon. 
60. Harpeninc ALUMiNous Mareria.s, I. Werlein, 
London. 


61. Expansion Jornt for Pires, G. A. Jones, London. 
62. SyncHeonistinc Dynamo ELectric Macuines, J. A. 
Kingdon, London. 
68. LuBricaTinc WorM-wHEEL Gear, C. D. Abel.— 
(The jirm of Hillerscheidt and Kasbaum, Germany ) 
64. Packinos for Srurrina-poxes, P. D. de la Grée, 
London. 

65. Bicycies, L Cottereau, London. 

66. SuspenpiInc Winpow Curtains, J. Corbluth, 
London. 

67. Arc Lamps, L. C. H. Mensing, London. 

68. Gas for Heatinec, &c., Purposes, F. W. Clark, 
London. 

69. Ice Sares for Coo.tinc Susstances, J. Stein, 
London. 

. Density of Gases, G. Frére and M. 

ion. 


eslans, 
71. Paint, W. H. Hyatt, London. 
72. Facine Corron Textite Fasrics, J. Lowman, 
London. 
73. Brick Kins, V, G. H. Stifft, Glasgow. 
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74. Rai.’Sprxes, C. Deilmann, London. 
75. Borters for Heatinc Apparatus, G. Newsum, 
Bradford 


76. WaTER ‘Heaters, J.T. Hanrahan, London. 
77. Inks and Dygs, D. M. Murrow and A. Taylor, 


ndon. 
78, AXLE Guarps for Rotiine Stock, W. G. Gledhill, 


ork. 

79. Scrssons for Triwminc Naits, &c., C. Tucker, 
London. 

80. Horse Gatocue, T. Russell, Glasgow. 

81. Urimisine O11 for Heatine Purposes, F. Kempster, 
London. 

82. Frxinc Braxgs of Vetocipepes, H. A. Lamplugh, 
Birmingham. 

83. Braces for Canrvet Makers, J. G. Barber, Bir- 
mingham. 

84. Gearina for Steam Torsines, J. 8, Raworth, 
London. 

85. Spark Arrester. D. Anderson, London. 

86. Szatep Covers for Borvers, 8. Diplock and J. E. 
Hussey, Bristol. 

87. Pyeumatic Tires for Ware.s, W. Bowden, Man- 
chester. 

88. Macninery for Stayinc Warps, W. Elliott, 
Burnley. 

89. Hoistine Apparatus, W. D. Sherman, Glasgow. 

90. Preumatic Tires, G. H. Chi k, Manchester. 

91. Momentary Cycie Gear CHANGER, D. R. timms, 
Chipping Norton. 

92. Bracket for Exvecrric Lamps, J. P. Hebendahl, 
London. 

93. Measurinc Correz, W. H. Bastin and H. R. 
Hanson, London. 

94. Letrer and Britt Fires, W. 0. Gottwals, Ottawa. 

95 TeLepHonic Transmission, &c., W. H. Eckert, 
London. 

96. TempoRARY Brinp1NnG for Prints, C. E. Morehouse, 
London. 

97. —_ Rouure and Cur.ine Macarve, H. Thompson, 

mdon. 

98. AppLy1nNc Bronze to Paper, &c, A. H. Leggie, 
Edinburgh. 

99. Currs and Curr AtracuMents, J. H. Stewart, 





ndon. 
Me. Saar for Burnina O1ts, G. Rhodes, Birming- 
m. 


101. CoMPENSATING Sienat-putis, W. H. Hubbard 
and F. Smith, London. 

102. Pecs for Looms for Weavino, C. Hudson, Brad- 
fe 


ord. 
103. ARRANGING MaGazines, &c., in OrveER, J. I. Soans, 


mdon. 
104. < ‘nage Lamps for Licutino Pires, T. 8. Lyon, 
mdon. 

105. ComptnaTion TorLeT Stanp, A. Davies, Mon- 
mouthshire. 

106. TyPe-writinc Macuines, 8S. D. Williams, Mon- 
mow ire. 

107. Apparatus for OCLeaninc Wueat, W. B. Dell, 


mdon. 

108. Raisinc Hansom Cas Winpows, C. A. Bannister, 
London. 

109 Moror, W. C. Fischer, W. H. Reinhardt, E. 


Hentschel, and W. H. Bachmann, London. 








SELECTED AMERICAN PATENTS. 


From the United States’ Patent Office Official Gazette. 


505,296. Conveyor Cuan, J. Pollock, Wilkes-Barré, 
Pa.—Filed September 2st, 1891. 
Claim.—In a conveyor chain, the combination with 
the perforated links A B, the connecting pins C, and 
malleable metal washers D, of brackets arranged 





upon the pins C parallel with the links and each pro- 
vided with an wr ory wing portion perforated 
for attachment to a flight or bucket, substantially as 
described. 


505,327. Gas Enorne, C. W. Pinkney, Smethiick.— 
Filed February 13th, 1893. 

Claim.—(1) In a gas engine the combination with a 
communicating with the combustion chamber 

of a pump or similar device, an inlet valve between the 
pump and communicating passage for admitting a 
mixture of air and gas, and a relief valve connected 
with the pump, operated by excessive pressure therein 
when the pressure of the mixture in the combustion 
chamber reaches a certain pre-determined limit, sub- 
stantially as described. (2) The combination with a 
gas engine of a pump or forcing device for the purpose 
described, and a relief valve, and a projection on the 


[505,327] 





piston of the forcing device for opening the said valve 
and means for kec; ing the said valve open when the 
engine is to be started or is at work, and for prevent- 
ing the said projection opening the said valve when 
the pump is forcing in the starting charge, substanti- 
ally as hereinbefore described. (3) In a gas engine the 
combination with mens for forcing a starting charge 
into the combustion chamber, of the crank arm, and 
means for holding the latter in the proper position for 
starting, consisting of a rod carrying a spring actuated 
catch engaging a projection on the crank arm, whereby 
the latter is released upon the explosion of the start- 
ing charge substantially as described. 


505,512. SHears ror Curtinc Rops WHILE IN 
Motion, V. EB Edwards, Worcester, Mass.—Filed 
February 21st, 1893. 

Claim.—Q) The combination with a pair of rolls 
adapted to roll a billet and deliver the same toa shear- 
ing mechanism, of a shearing mechanism comprising 
a carrying frame capable of being moved away from 
said rolls and substantially in the | sae of the billet 
delivered thereto, operative mechanism by which 
said carrying frame is moved with a speed equal to the 
speed of the billet, as it is delivered by said rolls, and 
ome of cutting blades carried by said frame and 

pted to sever the billet and operating mechanism 
by which said blades are operated to sever the billet 
synchronously with the forward movement of said 
= frame, substantially as described. (2) The 
combination, with a frame C, having an angular move- 
ment and a shear block carried by said frame and 





capable of a rocking movement, stops by which the 
rocking motion of said shear block is limited and an 
air cylinder poemned with ports of limited area and 
a piston sliding in said cylinder and operatively con. 


(505. Si2) 











nected with said rocking shear block, whereby the 
contact of said shear block with said fixed stops is 
cushioned, substantially as described. 


505,517. Driv. Press, H. H. Fuller, Meadville, Pa.— 
Filed August 17th, 1892, 

Claim.—(1) In a drill press, the combination with 
the drill stem of a lever for moving said stem verti- 
cally, a pivoted fulcrum therefor, a vertically moving 
rack-bar connected to said lever, attached to the 
frame of the machine, a pinion for moving said rack. 








bar and means for moving said pinion. (2) In a drill 

ress, the combination with the drill stem of a lever 
‘or moving said stem vertically, that is fulcrumed 
between the said stem and the column, a rack-bir 
within the column that is connected with the said 
stem-moving lever, a pinion for moving said rack-bar, 
and a hand lever for moving said pinion. 


505,543, Borer, @. S. Strong, New York, N.Y.— Filed 
September 24th, 1892. 

Claim.—(1) In a boiler a fire-box having corrugated 
sheet metal walls and its crown formed by extending 
its walls in an arch shape and forming them with 
flanges C) where they abut and form a joint, said 
flanges following the corrugated outline of the sheets, 
so that the corrugations extend to and along the joint, 
and an unbroken surface is presented in the fire-box. 
(2) In a boiler the combination with the shell, of a 
fire-box having its crown formed of two corrugated 
sheets of metal flanged where they meet at the centre 
of the crown, said flanges being corrugated so that the 
corrugations extend to and along the seam, and stay 












































rods H secured to the shell of the boiler and extend- 
ing through the lower corrugations at the top of the 
flanges furming the seam (3) A boiler stay consisting 
of a tube F adapted to abut against and e with 
the walls or shell which itis desired to om and a 
rivet E adapted to extend through the tube F and 
through suitable holes in the boiler walls, said rivets 
having perforations E’ in the ends of a suitable depth, 
whereby when a suitable tool is inserted in the per- 
forations E’ the rivet will be expanded to fill the holes 
in the boiler wall and heads E, formed substantially 
as specified. 
505,751. Gas or Vapour Enatne, B. Chatterton, 
London, England.—Filed September 29th, 1892. 
Claim.—The combination with a cylinder, and a 
reciprocating piston working therein, of pipes and 


505, 751) 








valve mechanism which supply, alternately, to the 
cylinder at one and the same side of the piston, steam 
and an inflammable mixture, substantially as and for 
the purpose described, 
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WATER-TUBE BOILERS. 
No, II. 

Devore proceeding further, it may be worth while to 
explain the reasons why the erroneous theory of circula- 
tion which we set forth in our last impression has been 
accepted. It appears to be based on the results of ex- 

eriments made with small glass tubes. We have 
already called attention to the misleading nature of such 
experiments. If, instead of a tube one inch or a little 
more in diameter, we use a tube with a bore of a quarter 
of an inch or thereabouts, it 

’ SueeetS ls is very easy to carry out an 

f= een experiment in such a way 

- that there will be no true 
hydrostatic head in the rising 
pipe. What takes place is 
shown by Fig. 5. Here we 
see bubbles of steam A A, k&e., 
following each other up the 
rising “, Each bubble quite 
fills the bore of the tube, and 
circulation will in that case 
be due mainly to the differ- 
ence in weight of the con- 
tents of the two legs. In 
ractice, however, the steam 
ubbles hardly, if ever, fill 

FIGS the diameter of the tube, 

and all that we have said in 

our last impression holds good. 

We have said that circulation, sometimes very violent 
in character, takes place in water-tube boilers. We have 
now to explain to what that circulation is due. The 
cause of circulation, that is to say, of the movement of 
the water in the boiler, can be very briefly stated. The 
explanation of the working of the cause in detail will 
occupy a little space, which may very advantageously be 
devoted to it. The water is made to move by the move- 
ment of the steam. A 
very simple and _satis- 
factory way of demon- 
strating this is to sub- 
stitute air for steam. 
There can be no question 
then of heat having 
anything to do with the 
matter. Fig. 6 will serve 
to illustrate our meaning. 
The apparatus being 
filled with cold water in 
which a little sawdust 
is suspended, it is only 
necessary to blow into 
the tube A; a constant 
stream of bubbles will 
ascend through B, and these will set up a rising current, 
while the water will descend in C. 

The velocity with which a steam bubble would ascend 
would be enormous but for the resistance of the liquid 
through which it moves. The weight of a cubic foot of 
steam at atmospheric pressure may be regarded as next 
to nothing, but inasmuch as it displaces, when in water, 
a volume weighing 62} lb., it follows that the force urging 
it to rise is 6241b. Now, the acceleration due to the 
action of gravity is equal to 32ft. per second. That would 
be the velocity acquired by a ‘‘mass” weighing 62} ]b., 
on which was impressed a force of 62} lb. But 
in the case of our cubic foot bubble of steam, there 
is practically no mass, while there is still a force of 
624 1b. acting. Let us, for the sake of argument, assume 
that the bubble of steam weighed one pound; then the 
buoyant force being sixty-two and a-half times that of gra- 
vity, the bubble would acquire in a second a velocity = 82 
x 624 = 2000ft. per second, and would traverse in that 
time a space of 1000ft. Of course, no such velocity as 
this is ever attained because we have the very great 
resistance of the water retarding the bubble. There is, 
besides, another and important action to be considered, 
which modifies the velocity of the 
ascending bubble. Let A—Fig. 7—be 
a tall vessel containing water. At the 
= bottom is a hollow empty box, of one 
\ cubic foot capacity. Let this box be 
retained at the bottom by a cord or 
other expedient. The centre of gravity 
of the body of water in A will then lie 
somewhere above the middle line C, 
let us suppose at d. If, now, the cord 
B is cut, B will rise to the top and take 
the position shown by the dotted lines 
F. But B can rise only by virtue of 
the centre of gravity of the whole mass 
of water in A falling, say, to ¢, and the 
velocity with which A rises is ulti- 
mately limited by the rate at which the centre of gravity 
can fall. But a little reflection will show that the cross- 
section of the mass of the water, or, rather, the relation 
of the mass of the water to that of the space represented 
by the box B, has an important influence. Thus it will 
be seen that while B has to rise to F, the centre of 
gravity of the contents of A has only to fall from d to e. 
The only importance which this fact has in connection 
with water-tube boilers is that the larger the descending 
waterway, the greater, other things being equal, will be 
the velocity at which a bubble wit teuen. 

Popularly speaking, bubbles of steam “ float’’ to the 
top; but they almost acquire at their first formation a 
high ascensional velocity. We have for the sake of 
simplicity spoken of the bubbles as nearly without 
weight, but especially when we have high-pressures, 
the steam bubbles really have an appreciable weight. 
Thus steam with a total pressure of 175 lb. weighs ‘39 1b. 
per cubic foot. Thus each bubble has momentum. It 
may be said io start, to begin with, at a high velocity, 
and from first to last it is kept back by the water through 
which it is moving. It pushes this water before it, and 
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the result is an upward current, which, as far asthe water 
is concerned, is not opposed by any resistance save that 
of the friction of the tubes and passages. If, then, as 
we have said, we take care to give the steam sufficiently 
good means of escape from the place where it was made, 
no evil consequences can ensue, no matter how much the 
boiler is forced ; there will always be water ready to take 
the place of the steam. 

It is by no means easy to make the action of steam 
and water under the conditions present in a water-tube 
boiler intelligible to those who are unable to distinguish 
mentally between ‘ mass” and weight. We believe, 
however, that we have said enough to make it clear that 
the velocity with which a bubble of air or steam will 
rise in water would be enormously greater than the rate 
at which an equal mass of matter would fall in air, were 
it not for the resistance of the water. On this point it is 
worth while to quote Mr. Krauss, of Vienna, who, writing 
on circulation in water-tube boilers in an American con- 
temporary, Power, says :—‘ If the surface of the water is 
4}ft. above the steam bubble, the velocity of the bubble 
at the moment of striking the surface of the water will 
be 246ft. per second, friction and other resistances in 
pushing aside the surrounding body of water being 
neglected.” In this calculation the weight of the steam 
bubble and of a body of water the same size as the steam 
bubble are taken into consideration. Mr. Krauss con- 
tinues: ‘ But it is a condition that the surrounding body 
of water may be pushed aside. If this is not the case, 
and a vertical tube be put over the steam bubble, it is 
seen that the bubble when rising must raise the column 
of the water above it as well as that beneath it. The 
potential energy necessary may be supposed to be fur- 
nished by another and neighbouring column of water. 
If the tube with the bubble is closed at the lower end no 
movement can take place,* the potential energy having no 
opportunity to change into kinetic energy. If the bottom 
of the tube is only partly closed the movement of the 
column will be much slower than when the whole area is 
open.” 

In practice, the velocity with which the steam bubbles 
ascend is, as we have explained, controlled and limited 
by the friction and resistance of the water. Unless the 
steam can get away as quickly as it is formed it must 
accumulate; but steam and water cannot be in the same 
place at the same time, and if steam takes the place of 
water in a generating tube, then that tube will be over- 
heated. The deduction to be drawn from all that we 
have said is that, to all intents and purposes, steam will 
invariably get away in any vertical tube so fast that over- 
heating is impossible if only the steam is given fair play. 
Thus, for example, if we take such a model as that shown in 
Fig. 1, making the whole affair of tin-plate put together 
with soft solder, the lamp may be replaced te the fierce 
heat of a smiths fire, without melting the solder, pro- 
vided care is taken to prevent the emptying of the whole 
apparatus by the water being thrown out. In one word, 
the essential point in a water-tube boiler is to facilitate 
the escape of the steam from the generating or heating 
surfaces. 

So far it will be seen that we have dealt only with the 
motion of steam and water in vertical tubes or pipes. 
But a very large number of water-tube boilers generate 
steam in inclined tubes. The inclination is given because 
a bubble of steam will run to the higher end in precisely 
the same way that a bubble of steam runs to the higher 
end of a spirit level. Those who have followed what we 
have said so far will now see without further explanation 
that the velocity with which a bubble traverses an inclined 
tube must be less than that with which it traverses a 
vertical tube, unless some other agency than the slope of 
the tube is brought to bear. What these agencies may be 
we shall consider in our next article. Our readers will 
not, however, be slow to perceive how important it is 
that ‘“‘headers” or “risers” in boilers of this type, 
through which the steam ascends to the receiver or drum 
above, should be of ample dimensions. One reason why 
boilers of this type will not stand forcing is simply that 
these headers are too contracted in dimensions, while the 
bubbles are allowed to interfere with one another. 

When boilers of this 
type are intended for driv- 
ing or forcing, the header, 
or *‘ heart,” as Dr. Alban 
called it, should be made 
as in Fig. 8. Constructive 
difficulties interfere how- 
ever. The tube ends become 
more or less inaccessible, 
because of the guide plates, 
AA, and certain other dis- 
advantages are incurred. 
But nevertheless it is cer- 
tain that we have here 
the elements of construc- 
tion for a boiler that will 
bear forcing without priming. 
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INSTITUTION OF CIVIL ENGINEERS ; NEWCASTLE-ON-TYNE ASSOCIA- 
TION.—The third ordinary meeting of the session was held at the 
Durham College of Science on Wednesday, the 10th inst. A paper 
on ‘ Piles and Pile Driving” was read by the author, Mr. J. R. 
Baterden, A, M, Inst. C.E, The author commenced his paper with a 
short history of pile driving, referring to the Roman and Greek work, 
and instanced Venice, Amsterdam, and Belfast as cities built upon 

jiles, and drew attention tothe advantages of thisclass of foundation. 

e various kinds of piling machines were then described, and the 
materials used for piles, such as timber, iron, and Sand, were 
referred to. A few notes were given of the extreme loads placed 
upon piles, and upon their me | life in certain situations. The 
author then gave some practical details in connection with piling in 
various soils, and instanced the enormous bearing capacity of some 
piles driven in soft ground. Particulars were given, illustrated 
with diagrams, of the splicing of piles; also examples of the 
——— of a heavy ram and a low fall over a light ram and a 
high fall. 





* This is very true if the bubble fills the cross-section of the tube as in 
Fig. 5.—Ep. E. i 





CARNOT AND MODERN HEAT. 
By Dr. Otiver Lopcg, F.R.S, 
No, III. 
MEANING OF THE TERM EFFICIENCY. 


Tue term efficiency, as applied to any machine or 
arrangement, is purely arbitrary and conventional, that 
is to say, its precise signification is a matter of definition, 
and should be arranged to suit practical convenience. 

Now in heat engines there are two distinct things to 
which the term might conveniently be applied, and occa- 
sionally confusion arises on this score. 

A “ perfect” engine is one that utilises the whole of 
the balance of energy supplied to it; any actual engine 
falls short of this, and the amount by which it falls short 
may be taken as the measure of its imperfection. On 
this plan it would be natural to say that a perfect engine 
has the efficiency 1, and that the best actual engines only 
attain, say, 80 or 90 per cent. of this under the most 
favourable circumstances. 

That is how efficiency might be defined, though it is 
not the customary and orthodox way. This approach to 
perfection might indeed be styled the “ practical 
efficiency,” as opposed to the much lower “ theoretical 
efficiency ;” but these adjectives are undesirable and would 
give rise to confusion. A name is wanted, however, for 
the practical efficiency, or ratio between the actual per- 
formance of an engine under given temperature-con- 
ditions, and the maximum possible that could be expected 
of it under the same conditions if it were “perfect.” 
Perhaps engineers have already a name in use for this 
thing, if so I hope to learn it. If they have no name, it 
may be that they do not want one—that is entirely a 
question of practical convenience—but if one is wanted, 
it should be something other than “efficiency,” since this 
is already used in another sense. It might be called the 
“perfection ” of an engine, but that there is a prejudice 
—partly unreasonable, I think—against admitting grades 
of perfection; or its complement might be called “the 
imperfection” so that imperfection 0 should mean 
that the engine was perfect, imperfection 4 should mean 
that it did only half what might have been expected of it, 
and imperfection 1—or perfection 0—should mean that 
it did no work at all. 





Thus, referring again to Fig. 1, the shaded area divided 
by the whole area represents the imperfection of an 
engine working round the cycle a } ¢ d. 

But now arises the more important question, What 
amount of work is to be expected of a perfect engine, 
working under given conditions; i.c., What is the 
maximum possible efficiency under the circumstances ? 

This is the question Carnot attempted to answer ; and 
which he did answer to some extent, but not completely. 

By the simple device of imagining one reversible engine 
to work any other backwards, he showed that all revers- 
ible engines have the same efficiency under the same tem- 
perature conditions; simply because—being reversible— 
one undoes what the other does, and so the pair leave every- 
thing at the end of their cycle precisely as they found it. 
This would be true, however efficiency is defined ; and he 
thus proved what is intensely important, that the theo- 
wie or maximum efficiency of a heat engine is a per- 
fectly definite thing, independent of properties of working 
substance, and dependent solely on the temperatures 
between which the action occurs. 

The next thing is to define this theoretical or maximum 
efficiency in accordance with common sense. The work- 
ing substance receives from the ‘ hot body,” or source, & 
certain amount of heat, i.e., energy, and with this energy 
it proceeds to do work. The amount of work done for 
every unit of energy thus received is therefore a natural 
and simple definition of efficiency. It is the orthodox 
one. 

If Q is the energy received from the hot body, and if 
w is the work actually done, the efficiency of the arrange- 


ment is the fraction ”. 


But remember that Q does not mean the balance, or 
algebraic sum of energy received: it means the s heat 
supplied, with a positive sign to it. Of the whole heat 
received some must* necessarily be given to the condenser 
(say Q'), some is utilised in work (say W), and some is 
wasted (say w). So by the conservation of energy (or 
first law of thermodynamics), Q = Q' + W + w. ; 

If an engine is perfect the waste term w is nothing, 
and then W=Q-Q’=W, say. So the definition of maxi- 


mum efficiency is equivalent to the ratio at or a8 


aQ 


or, as it is sometimes convenient to write it, 


If an engine is imperfect, the measure of its imperfection 
w G-8- 8: a Be. 
Wi Q-Q’ Q-Q’ 
In Fig. 1 the whole area represents W, or Q—Q’, pro- 
vided Q’ stands for the heat which must be given to 
the condenser. (One very frequent form of waste is to 
give unnecessary heat to the condenser, a proceeding 
which is just as wasteful as to give it needlessly to any- 
thing else.) The shaded area represents w; while the 
clear area represents W, the work actually done. I have 


is or 








* Whether this be much or little need not yet be supposed known. Its 
possibility must be allowed for anyhow. 
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entered into this definition at, perhaps, tiresome le ‘ 
because it is frequently responsible for some misunder- 
standing, partly because the matter is so simple that few 
take the trouble to think it out completely. 


EXPRESSION FOR Maximum EFFICIENCY. 


Return now to Carnot’s proof that the efficiency of a 
perfect engine depends solely on the temperatures 
between which it works, and proceed to see in what way 
it so depends. Since it does not depend on the proper- 
ties of the substance—i.e., on the shape of the cycle— 
since it is always the same when the temperatures at 
which heat is supplied or withdrawn are given, it must 
depend solely on those temperatures. 

Taking for simplicity the case of an engine working 
round a Carnot cycle, its efficiency must be a function of 
the two main temperatures concerned; it may depend 
partly on their difference and partly on their absolute 
value. 

By actual calculation for such working substances as 
he could find recorded data for—viz., air and steam 
—Carnot was able reasonably to confirm his natural 
surmise that the difference of the two temperatures was 
the most important part of the efficiency expression, and 
he therefore wrote it (virtually none of this is exact 
quotation, it is all simplified in the light of ordinary 
modern knowledge) 

W ~coq-m1. 
Or, more compactly, é > =CdT. 
Or, in words :—The portion of heat utilised out of every 
unit received from the source is equal to the difference of 
temperature between source and refrigerator, multiplied 
by some unknown quantity C. 

Not for along time was the value of the quantity denoted 
by C made out. Carnot himself seems to me to lean to 
the view that it may be a constant, but he perceives that 
it shows a tendency to decrease as temperature in- 
creases, at any rate in the case of agas. This pseudo- 
constant has ever since been famous as “ Carnot’s func- 
tion,” and the problem has been to express its value. 

Carnot seemed to feel instinctively, what we now know 
to be true, that this part of his calculation was affected 
by a very subtle error, arising out of the material theory 
of heat, and not readily to be avoided even on the energy 
theory. It consists in supposing that the heat given to 
a substance to change it from one definite state to 
another is always the same, whatever the path; or in 
other words, that no heat need be given to a substance 
carried round a complete cycle. It is easy enough now 
to see that this ignores the energy corresponding to the 
area of the cycle; but at first even Lord Kelvin fell into 
the trap, and it was either James Thomson, or Rankine, 
or Clausius who showed the way out—all three about the 
same time. Had the orthodox view of heat in Carnot’s 
time been correct, then C would have been a corstant, 
and heat engines would have been analogous to water- 
wheels working with a given quantity of water falling 
down precipices of various heights—the work done being 
simply proportional to the height of fall; and the 
absolute elevation of the precipice above the level of 
the sea mattering nothing. As it is, however, since heat 
actually disappears and does not flow away constant like 
tail water, the Cis not constant, but depends on the 
absolute value of the temperatures. The remarkable 
thing about it is that it is a function of the temperatures 
only, and depends in no way on the substance employed 
in the engine. It has the same value for steam as for 
air, for instance; though the worki of the two 
substances in their respective engines, and the shape of 
their cycles or indicator diagrams, is so different. It is 
the same also even for a mixture of ice and water, or any 
other substance working between the same temperatures ; 
and from this fact the properties of a great many sub- 
stances ha~e been thermodynamically investigated ; ¢.g., 
James Thomson’s discovery of the shifting of the freez- 
ing point by pressure. 

However, all this is application of thermodynamics to 
physics, and that I will here eschew. 


VaLve oF Carnot’s Function. 
Simple inspection of the equation in which this quantity 
C is defined, Sw C (T — T’), serves to show that it 


must be the reciprocal of a linear function of temperature ; 
for since W and Q are quantities of the same kind, being 
simply energy; or in other words since the efficiency of 
an engine is a pure number, it follows that C (T — T’), 
which likewise represents this efficiency, is a pure 
number too. Hence C must be the reciprocal of some 
temperature or other, and it only remains to find the 
¢pp-opriate zero from which to reckon it in order to be 
able to express it reversibly on the Fahrenheit or Centi- 
grade or any other scale—the same scale as that on 
which T—T’ is reckoned. 

Whatever zero may turn out to be appropriate to C, it 
is vertainly a zero independent of the properties of any 
particular substance, and hence temperatures reckoned 
from it will be in some sense absolute temperatures ; but 
we have not yet ascertained what body it is whose 


temperature is expressed by this quantity é 

Writing W=Q — Q’, the efficiency expression becomes 
1 - o and, to correspond with this, it is natural to write 
the equivalent expression C (T — T’) in the form 1 — CT’; 
which can be done if the temperatures T and T’ are both 
reckoned from the right zero appropriate to C, and not 


from any arbitrary or conventional zero, such as the freez- 
ing point of water. Hence it follows that the temperature 


i is that of the hot body, and that the defect from 


rerfect efficiency is equal to C T’, or _- To make 





this defect vanish it is necessary and sufficient either that 
T, the temperature of the source, shall be infinite, or that 
T’, the temperature of the refrigerator, shall be 0. 

It is impossible to imagine T’ less than 0, for that 
would make an engine more than perfectly efficient. 
Such a refrigerator would enable it to do more work 
than it has received energy. The best it can do is to 
give no heat to the condenser; it is not to be supposed 
capable of deriving energy thence. So long as it works 
solely ‘by expansion it certainly cannot; and, accordingly, 
the scale of temperature obtained by putting the hot body 
at the reciprocal of C, is not only a scale independent of 
the properties of any particular substance, but is one 
reckoned from a really absolute zero. 

Instead of any more using Carnot’s function, the defini- 


: ae . <2 ic 1 
tion of which is C = Qdt’ and its value i. 
we may now write = = aT = 1» Rl 

, “a0 


which is equivalent to the assertion that the absolute tem- 
perature of a body isto the heat it supplies to a perfect 
engine working between it and another lower tempera- 
ture, as that difference of temperature is to the heat 
utilised, or the work done, in one cycle of that engine. 

Or, in other words, the absolute temperature of a body 
is to the difference between it and some other body as the 
heat received from the first body by a perfect engine 
working between those two temperatures to the heat 
utilised—or work done—by the engine in one complete 
cycle. 

Or, the absolute temperature of a source of heat is to 
the available drop of temperature as the heat received 
from the source by a perfect engine to the work that 
engine does in one cycle. 

Or, the temperature of a body above absolute zero is to 
its temperature above the coldest accessible body as its 
total heat energy is to its available heat energy. 

Whatever form of words is preferred, this is the mean- 
ing of absolute temperature; and it is absolute in both 
senses, being independent of the properties of any 
substance, and having for its zero a temperature below 
which it is impossible to go. 


VALUE OF ABSOLUTE TEMPERATURE, 


Although rather a digression, this matter of the abso- 
lute temperature has been so generally puzzling that I 
think it may be useful to attempt to make the matter 
clearer. The reasoning above employed, to show that the 
meaning of C is really the reciprocal of the absolute 
temperature of the hot body, may seem a little specious, 
but it seems to me to follow logically from the admissions 
(1) That any reversible engine is able to utilise or convert 
the whole balance* of heat it receives into mechanical 
energy ; (2) that the heat thus converted bears a definite 
proportion to the total heat received from the hot body, 
@ proportion expressible in terms of temperature alone; 
(3) that if the temperature of the colder of the two bodies 
be absolute zero, the above proportion—or efficiency of 
an engine working below those temperatures—will be 1, 
whereas if the source had the same temperature as the 
refrigerator the efficiency would be 0; and (4) that with 
the source at a constant temperature, the efficiency is 
simply proportional to the difference of temperature 
between it and the condenser. 

This last is the only unreasonable jump, and however 
plausible, it must be justified, or indeed suggested, by 
investigating what happens with any particular substance ; 
for if true for any one substance, even a hypothetical 
substance, it will be true for all. 

The easiest substance to choose for the trial is a perfect 
gas ; 7.e., an imaginary substance which has no pressure at 
absolute zero, and at any other temperature has a 
product of pressure and volume proportional to the 
temperature above absolute zero, i.c., which satisfies the 
equation p v = RT always, and for adiabatic changes 
satisfies the equation T v*~'=constant. The ener 
peer unit mass of such a substance depends solely on the 
temperature, and hence the heat supplied to it during any 
constant-temperature operation must be equal to the 
external work done ; whence, in an isothermal expansion 
through the volume ratio v,/v, at the higher tempera- 
ture T, the heat supplied is 


Y% 
Q= foe = RT log. - 


1 
V2 
In an adiabatic expansion between two absolute tempera- 
tures T and T’ 
<9," =F o,***. 
In an isothermal compression at the lower temperature 
T’, the heat expelled is 


Q’= RT’ log os 
4 
and in an adiabatic compression concluding the cycle, 
i 9,*-*aTe? =. 
From the two adiabatic equations it follows that the 
two volume ratios are the same, or that 
Vy . 
% % 
and hence it follows from the isothermal equations that 


whence the orthodox efficiency expression is established. 

Although T here means absolute temperature, yet, if 
nothing real existed at all corresponding to a perfect gas, 
we should be left wholly in the dark as to how to measure 
and express its value numerically on any usual scale; but 
inasmuch as air and hydrogen are very reasonable approxi- 
mations to a perfect gas, it follows that they give a close 


approximation to T simply by their value of ey? Which is 





* Not the whole heat received, but the excess or balance of that 
received from the source over that given to the refrigerator. 





the reciprocal of their expansion per degree under an 
given circumstances; a thing which is easily enoug 
measured experimentally. The reciprocal of the expangi. 
bility of dry air at the freezing point of water gives 
— 278 deg. Cent., or — 491 deg. Fah., as a near approach 
to absolute zero; and a correction applied for the 
measured amount of “imperfection” of air, as deter. 
mined by observing the slight attractive force existing 
between its molecules by Joule and Thomson’s method 
of free expansion, reduces it very nearly to — 274 deg, 
Cent., or -- 493 deg. Fah. 

At this temperature matter would be absolutely 
deprived of heat, i.c., thermal energy of any kind. It jg 
not to be supposed incompetent to receive bees on the 
contrary, their greed for heat just constitutes the diff. 
culty of reducing bodies to this temperature. But it ig 
incapable of parting with any, and that is the condition 
of the working substance of an engine which, having con. 
verted all its heat into work, has no more to give up to 
the refrigerator; so in that case a refrigerator becomes 
unnecessary. The use of a refrigerator is to receive all 
the heat which the working substance is unable to trans. 
form into other forms of energy. If it can transform all, 
as a perfect gas working against a perfect vacuum theo. 
or could, then no sink or receiver of waste heat ig 

uired. 

At the temperature of absolute zero all actual matter 
would be frozen solid; and the molecules of a perfect gas 
even, although still quite detached and independent, 
would be lying all about the floor in an inert and sta. 
tionary condition, and could be swept up. 








GLASGOW SEWAGE DISPOSAL WORKS, 


Tue satisfactory disposal of sewage and refuse matter 
generally forms one of the most troublesome problems which 
municipalities of the present day have to face. That it has 

roved such in the case of Glasgow is sufficiently evidenced 
= the fact that only now, after forty years of commissions, 
inquiries, and reports, have the authorities seen the “7 to 
take a practical step towards obviating the present scandalous 
practice of pouring the liquid filth from a community 
numbering three quarters of a million into the harbour of 
the city. In our issue for the 7th of April last we drew 
attention to the laying of the foundation of the sewage works 
at Dalmarnock, and briefly reviewed previous proposals for 
preventing the pollution of the Clyde. It was then pointed 
out that the present scheme owed its inception to the Glasgow 
Central Railway — vol. lxxvii., page 231 — the underground 
works of which necessitated the re-arrangement of the drainage 
system of a large part of Glasgow. The Corporation, under 
the guidance of the late Mr. Carrick, master of works, secured 
the readjustment of the deviated sewers on lines and levels 
adapted to facilitate the purification of a portion at least of the 
city sewage. The alterations have cost the Caledonian Rail- 
way Company about £200,000, and under the new arrangement 
the drainage of a large portion of the east end of the muni- 
cipal area is port into an outfall sewer 7ft. in diameter, 
which runs from London-road by way of Baltic and Summer- 
field-streets to Dalmarnock-road, and thence under a newly- 
formed thoroughfare, named Swanston-street, to the Clyde. 
The area drained is about 2600 acres, covered by a population 
of nearly 270,000 people, and the average amount of sewage 
finding its way to the river per day is estimated at 10,000,000 
gallons, or rather less than 40 gallons per head. The lands 
adjacent to the mouth of this outfall sewer were fortunately 
unoccupied, and the Corporation decided to acquire sufficient 
ground to carry out some plan of purification. After careful 
consideration, it was decided to adopt in the main the system 
of sewage treatment successfully carried out at Sheffield and 
Bradford by Mr. G. V. Alsing, C.K. 

Mr. Alsing was appointed resident engineer to the works, 
and on his recommendation seventeen acres of land were 
purchased, in addition to the ten acres already belonging to 
the Water Commissioners, formerly covered by the pumping 
house, reservoirs, and filters of the Dalmarnock Waterworks, 
which supplied a large part of Glasgow with Clyde water 
before the Loch Katrine supply was introduced. This piece 
of land lies to the west of Swanston-street, and the remains 
of the old pumping house were demolished to make way 
for the filter beds of the present works. A Bill authorising 
the sewage works was promoted in Parliament and 
in 1891. Early in 1892 the contract for the constructive 
work, almost entirely of brick, was let to Messrs. John 
Goldie and Son, Glasgow, for £45,430, and shortly afterwards 
active operations were commenced. It will be seen from the 
general plan shown in Fig. 1 that the works occupy a spit of 
land formed by a very quick bend of the Clyde, which, 
flowing first in a south-westerly direction, turns abruptly to 
the north with a slight easterly trend. The works are 
bisected by Swanston-street, and the outfall sewer running 
below this new thoroughfare runs into the river exactly 
opposite the lower end of Mr. Seath’s shipbuilding yard, the 
only establishment of the kind on the Clyde situated above the 
harbour. On the east side the works are bounded by the branch 
of the Caledonian Railway connecting Rutherglen, a quarter 
of a mile south from the river, and London-road Station, 
situated half a mile to the north-east of the works. This 
line, which after the completion of the Central Railway will 
become a highly important traffic artery, affords excellent 
facilities for the carriage of fuel, chemicals, &c., and for the 
removal of the sewage sludge to the Corporation farms in 
Mid-Lanarkshire. Swanston-street divides the works into 
two distinct portions, the precipitation tanks, aération tanks, 
and the machinery building being all on the cast, and the 
filter tanks or beds on the west side of this street. The 
sewage, which has the colour of ink and an odour of the most 
offensive description, enters the works by the loop sewer, 
shown at point A on Fig.1,a bye-pass being provided to allow 
storm water to run directly to the river. 

The arrangement of the different parts of the works, and the 
treatmentadopted to secure a pure effluent, will be most readily 
understood by following the course of the liquid through its 
various stages, till it leaves the works in a clear and innocuous 
condition. The bottom of the loop sewer is about 17ft. below 
the level of the street, and from this point the sewage 1s 
conducted by three channels, each 4ft. by 3ft., under the 
north end of the precipitation and aération tanks into the 
basement of the machinery building, where it is received in 
two large underground catch se Before entering these 
receptacles the sewage passes through the endless travelling 
screens formed of iron links built up like link belting. 
Horizontal strainers resembling shelves are fixed at intervals, 
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so that all floating matter, as wood, corks, cinders, &c., | from floating and the heavier suspended matters, passes to 
arrested by the screens are automatically carried upwards | a well under the pump-room, 31ft. deep below the general 
and over to the other side of the top drums of the screens | floor level. From this reservoir the liquid is raised by centri- 
into trucks, which are emptied as required. These screens, | fugal pumps into a cast iron delivery main 3ft. 9in. diameter, 
which ss & number of novel features, and the other catch- pvaad a little below the floor level of the building. ‘The 
pit machinery, have been made by Messrs. A. Turnbull and! pumping plant, which is provided in duplicate to allow for 
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Co., of Bishopriggs, the well-known safety valve makers. The | accidents, has been made by Messrs. Drysdale and Co., of 
catch pits, pi by dotted lines on Fig. 2, are 48ft. long by | Glasgow. There are four large Bon Accord centrifugal pumps 
20ft. wide, and 10ft. deep below the sills of the three inlet | jointly capable of discharging 1,120,000 gallons per hour. 
culverts, and about 20ft. below the floor of the machinery | Two of them are 18in. and two 15in. twin compound direct- 
building, which is on the same level as Swanston-street. The | acting centrifugal pumping engines. These pumps are fitted 
bottom of each pit is formed into three V-shaped grooves ' with a number of improvements, but as we intend to illustrate 
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containing revolving conveyor screws, which slowly force one of them shortly, we need not further describe them at 
heavy matter settling in the grooves towards the dividing | present. The pumped liquid passes from the large main into 
wall between the two pits, where sumphs are formed from the outfall channel, as shown on Fig. 2. While it is passing 
which the deposited material is raised by two elevators through the main and the portion of the outfall channel 
closely resembling the bucket apparatus of a floating dredger, within the machinery building, the chemicals necessary to 
and delivered through shoots into railway wagons. effect the precipitation of matters held in solutionare —— 
From the catch pits the sewage, now to a great extent freed added. For Glasgow sewage sulphate of alumina and mil 





of lime have been found to give the best results, as was con- 
clusively demonstrated by an exhaustive series of experiments 
with all known precipitation agents carried out in 1892 by 
the city analyist, Mr. R. R. Tatlock, F.I.C. The milk of 
lime is run by pipes from the three rotating lime mixers, 
designei by Mr. Alsing, and made by the Barrowfield Iron 
Company, which are driven by power, and the saturated 
solution of sulphate of alumina from the rectan hand- 
mixing boxes, as shown in the mixing-house on Fig. 2. About 
63 cwt. of lime and 11 cwt. of sulphate of alumina are added 
to each million gallons of sewage. 

The treated liquid passes from the machinery building 
along an open channel to the north end of the precipitation 
and aération tanks, where it divides into two streams running 
southward in channels formed at the outside of the precipi- 
tation tanks. It will be seen on the general plan, Fig. 1, 
that there are twenty-four precipitation tanks, and twenty- 
four aération tanks, each arranged in two parallel rows with 
an effluent channel in the middle. Behind the tanks are two 
distributing channels, with a connecting channel at the north 
end, and though on the drawing the divisions between the 
tanks and the various passages are shown, to avoid confusion, 
by simple lines, it will be understood that the lines represent 
28in. walls of brick in cement coped with Welsh blue bricks. 
The precipitation tanks are each 50ft. long and 40ft. wide, with 
an average depth of 6ft. and a capacity of about 75,000 gallons. 
The “—— aération tanks or beds are each 43ft. by 
40ft., the shallow effluent canal being 17ft. 6in. wide. The 
aération beds slope from the bottoms of the precipitation 
tanks towards the effluent canal in series of steps to secure 
as large an exposure of liquid to the atmosphere as possible. 
The precipitation operations are worked intermittently during 
the day and continuously at night, when there is less sewage 
to deal with. In connection with the intermittent method, 
the two channels to the east and west of the tanks may be 
regarded as one, and the sewage is admitted therefrom by 
suitably arranged penstocks and sluices successively to the 
different tanks, and allowed to remain quiescent for a short 
period, usually about twenty minutes. When precipitation 
has sufficiently proceeded, the clear water is decanted from 
the surface by an ingenious arrangement of floating arm 

ipes, whence it passes to a narrow distributing channel 
tween the tanks and the aération beds. From this channel 
the liquid passes in a shallow stream over the aérating 
surfaces. As each tank is emptied of clear liquid, the 
sludge which has collected at the bottom is drained off through 
valves to passages below the narrow distributing channel just 
mentioned, whence by an underground collecting culvert it is 
conveyed back to the machinery building. The tank may 
then be refilled with a fresh supply of chemically treated 
sewage. From the foregoing, it will be gathered that a large 
number of valves are required for the filling and emptying of 
the tanks and passages. There are over 160 penstocks, sluices, 
and valves, of various kinds employed, all of which, together 
with the floating drainers, electric water level indicators, and 
the sand washing machinery for the filter beds, have been 
made by the Glenfield Foundry Company, Kilmarnock, and 
we shall probably illustrate some of these appliances in a 
future number. . 

The intermittent precipitation process requires the attend- 
ance of a number of men tc operate the numerous penstocks 
and valves. To avoid this at night the tanks will be 
worked continuously in series instead of 
To this end the various penstocks, &c., are so arranged 
that the sewage on reaching the north end of the tanks 
flows directly southward along the two outside channels, from 
the extremity of which it flows northward in the two channels 
next the tanks till it reaches the top or northmost precipita- 
tion tank of each row, into which it is allowed to flow. 
When these two tanks are filled the sewage flows over the 
dividing walls into the next pair, and so on, each transverse 
wall being made slightly lower than that precedingit. When 
the sewage has filled the twelve tanks on each side it over- 
flows from the last pair of tanks on to the corresponding 
pair of aération beds, and so to the effluent canal. In the 
morning the floating drainers, hauled into a vertical position 
during the night, are again brought into requisition, the 
sludge is run off as each tank is emptied, and the intermittent 
operation resumed for the day. The precipitation tanks and 
aération beds are built on concrete, varying in thickness 
from 1ft. to 3ft. according to ground surface, the bottoms of 
the tanks being finished with alayerofcement. The effluent 
canal is carried in a straight line as far as the termination 
of the s set aside for additional chambers, as shown 
by dotted lines on Fig. 1. It then turns to the west, and 
is carried under Swansten-street by means of three syphon 
pipes, each 3ft. in diameter, to the filter beds, which are 
situated on somewhat lower ground than the other part of 
the works. Sixty filters in all will be used in the meantime; 
of these twenty, each measuring 40ft. 6in. long by 10ft. wide, 
are filled with gas coke, which, when foul, is used for firing 
the boilers in the machinery department. The other forty 
filters, each measuring 38ft. by 38ft., and about 4ft. in depth, 
are filled with layers of mineral of graduated fineness ; the 
top layer, about 1ft. in thickness, being of Arran sand. The 
filtered effluent, now a perfectly clear and odourless liquid, 
devoid of all injurious properties, finally passes into the out- 
fall channel, and thence to the river. A very ingenious 
machine, which travels along the walls of the filters, will 
enable the foul sand from the top of the beds to be thoroughly 
cleansed in loco, with a minimum expenditure of time and 
labour. A light portable railway with special tip wagons, 
supplied by Messrs. Dick, Kerr, and Co., of Kilmarnock, is 
also a feature of this part of the works. 

To return to the sludge, this troublesome product of the 
purification process passes from the underground collecting cul- 
vert already mentioned to a brickwork tank under the mixing 
house or room, large enough to easily hold a twenty-four hours’ 
supply. From this receptacle it is lifted by means of chain 
pumps to two sludge mixers, shown in Fig. 2, situated 
near the east wall of the mixing house, where it receives an 
addition of 1 per cent. of lime, which gives a more adhesive 
and easily handled cake. The mixture of sludge and lime 
passes by a Gin. pipe to four sludge charging rams placed 
vertically under the pressing floor; the only part of the 
building, it may be stated, with an upper storey. The charging 
rams are egg-ended vessels 10ft. high and 5ft. in diameter, 
and each is provided with a 6in. plunger type inlet valve 
connected to the top, and a similar valve on the delivery pipe 
connected with the sludge presses, the valves being arranged 
to be operated by means of spindles from the press-house 
above. The sludge is forced from these rams by compressed 
air, at a pressure of 100 lb. per square inch, into the seven 
filter presses shown on Fig. 2, each capable of dealing with 
about 60 tons of wet material per day. These presses have 
several novel features, including the employment of buckled 
filter plates, which may be made much lighter than flat 
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plates without any sacrifice of strength. The plates, forty- 
one to each press, have corrugated surfaces with jin. spaces, 
forming a large number of small channels for the filtered 
water to pass underneath the filtering cloths. This liquid is 
caught in troughs, whence it flows back to the sewage tanks for 
re-treatment. Compressed air is supplied by two compressors 
with steam cylinders 14in. diameter and 20in. stroke, the air 
cylinders being 12in. diameter. The air receivers are of cast 
iron, placed under the cylinders to form the bed-plates of the 
machines. The compressed air is taken from the air receivers 
through wrought iron pipes to the press-house floor, and 
passed into a valve chest of novel construction. It is entirely 
of gun-metal, and provided with three three-way cocks and two 
pressure gauges, and is so connected with the air mains that 
the compressed air may be sent to each ram and also used 
over again to a certain extent before exhausting into the 
atmosphere. All the sludgeplant has been supplied by Messrs. 
Goddard, Massey, and Warner, of Nottingham. The cakes 
of compressed sludge are dropped directly from the pressing 
floor through shoots into railway wagons for conveyance to 
the large farms at New Monkland, which the Corporation 
recently purchased with a view to raising fodder for the thou- 
sands of horses necessary for working the extensive tramway 
system which becomes municipal property next July. 

Steam for driving all the machinery in the works is supplied 
by six Lancashire boilers, each 28ft. long and 7ft. diameter, 
working ata pressure of 100]b. per square inch, made by 
Messrs. John Marshall and Co., of Motherwell. The feed 
pump has been supplied by Messrs. J. H. Carruthers and Co., 
of Polmadie, Glasgow. Itis of their improved duplex pattern, 
with steam and pump cylinders of 5}in. and 4in. diameter 
respectively, by 5in. stroke, capable of forcing 2700 gallons of 
water per hour against the boiler pressure. It is supple- 
mented by a Hancock inspirator of single lever type, able to 
inject 1400 gallons per hour. The waste gases from the 
boilers are passed through a Babcock and Wilcox economiser, 
and thence through an underground culvert 5ft. by 4ft., toa 
brick chimney 200ft. high, erected at the north-east corner 
of the works. Motive power for actuating the machinery 
generally is furnished by two pairs of tandem compound jet 
condensing engines with high-pressure cylinders 12in. dia- 
meter, and low-pressure cylinders 22in. diameter, by 2ft. 
stroke, made by Messrs. Crow, Harvey, and Co., of Glasgow. 
The condensers are arranged under the bed plates, the air 
pumps being worked by bell-crank levers from the crossheads. 
The high-pressure cylinders are fitted with improved expan- 
sion valves directly connected to high speed governors which 
automatically regulate the steam to the load. Each engine 
indicates about 120-horse power, at 80 revolutions per minute. 
Power is transmitted to the different machines by a line of 
steel shafting 170ft. long, suspended from the tie beams of the 
roof principals of the workshop, engine-room, pump-room, and 
mixing house. The shaft, which runs at 90 revolutions per 
minute, is 5in. diameter in the engine-room, and the two driven 
pulleys are fitted with an arrangement of relieving gear which, 
when the shafting is being driven by one engine only, allows 
the stationary pulley, or rather the sleeve on which it is 
keyed,to remain out of contact with the shaft. The screw 
conveyors in the catch pits and the rotating screws are driven 
by combinations of shafts and bevel gearing, taking power 
from the line shaft by means of mitre wheels and friction 
clutches, and the bucket elevators are driven direct from line 
shaft by chain gearing. All the shafting and fittings have 
been supplied by Messrs. Kesson and Campbell, Glasgow, who 
have also furnished most of the structural cast iron work 
required for the buildings, as sub-contractors to Messrs. 
Goldie and Son. The machinery supplied, apart from the 
general contract, has cost £14,000. 

We may conclude our present notice of these interesting 
and important works with a few figures relating to the pro- 
bable expense of this method of sewage treatment. The 
works are now practically finished, and the total outlay, 
including the value of the twenty-seven acres of land occu- 
pied, amounts to £100,000; but it must be borne in mind 
that, though at present only capable of dealing with 10,000,000 
gallons of sewage per day, the works are so arranged that at 
a comparatively small expenditure their capacity can be 
doubled, when they would be capable of treating two-fifths of 
the total sewage production. The Irish lime and sulphate of 
alumina required for the precipitation process cost, delivered 
in the works, 18s. and 28s. per ton respectively, making the 
charge for chemicals 21s. per million gallons treated. On 
this basis the total cost, including interest on capital and all 
charges, of converting the ordinary sewage into pure effluent 
is estimated at £4 10s. per mlllion gallons, the sludge cake 
being credited only with ability to pay its way to the place 
where it is to be utilised. 








NEW USES FOR ELECTRICAL ENERGY. 


EvecrricaL transmission of power is rapidly making 
strides in the right direction. Central stations, suffering as 
they do from the dead load of costly plant put down to 
cope with the maximum requirements which are at times put 
upon them for lighting purposes chiefly at night, are gradu- 
ally resolving themselves into centres from which a vast 
amount of energy is being supplied just at the time when 
most users requires it. In this way the dead load of costly 
plant will gradually be less felt by the electric lighting 
companies, as it will improve their load factor. Many 
establishments requiring intermittent power are becoming 
aware of the fact that, to have power at their beck and 
call, which electricity now supplies, is an advantage to be 
highly valued, and which prominently appears on the credit 
side of the profit and loss account in the commercial ledger 
at the end of the year. At first sight it may seem that when 
tapping the mains of a supply company the price paid per 
unit is somewhat high, but what are the advantages which 
are to be put against this? A ready answer in most, if not 
all, cases can be given, and the advantages more than com- 
pensate for the supposed high price paid for the energy which 
is utilised in doing profitable work. 

During this week two prominent evening contemporaries 
have successfully used electricity in the production of their 
papers. The Globe drives its eight Linotype composing 
machines by electric motor, at that time of day when the 
main steam engine is not being used. The composing depart- 
ment is most busy when the printing machinery is not 
wanted ; and so tapping the supply company’s mains in this 
case has the direct advantage of a considerable saving as 
compared with running a large steam engine for some hours 
when only a fraction of its power is required. This is a good 
example of advantageous transmission of power from the 
source, i.¢., the central station, to the actual point where it 
is required. 

The Pall Mall Gazette prints now by means of electric 








motors, the energy being taken from the central station which 
also supplies the Globe, viz., that of the Charing Cross and 
Strand Electrical Supply Company. This start in London 
should be an incentive to other trading concerns to con- 
sider the circumstances under which they work, and by care- 
ful calculation ascertain the cost of power, as suited to their 
several requirements, and where the advantages of electrical 
transmission to the point where it is required from the 
central station are really apparent, it will, no doubt, 
be rapidly adopted, to the gain of power users, and as 
a result to consumers of the electric light, which will be 
cheapened by every extension of the use of motors. 

Praise is due to those who have helped to further the use of 
the Charing Cross Company’s power, as in such an area 
lighting has been the first consideration, and many diffi- 
culties have had to be overcome. Newspaper presses, 
with cylinders revolving at some thousands of revolu- 
tions per hour, use a large current in the motors, which 
current is often called for suddenly. So far this demand has 
been met in such a way as not to make any appreciable 
difference in the light throughout the district, but it has only 
been got over by resistances, and if these could be dispensed 
with—and they can-—the matter would resolve itself into a 
more mechanical form, and one which would be advan- 
tageous in all respects. Mr. Patchell, the Supply Company’s 
engineer, with Mr. Earle for the Pall Mall Gazette, and Mr. 
J. Place for the Globe, and the proprietors of these news- 
papers, all deserve recognition for the service done in pushing 
forward and successfully carrying out the transmission of 
electrical energy and applying it to commercial advantage, 
and no doubt we shall ere long hear of its further extension. 

The electrical power plant put down for the Pall Mall 
Gazette consists of two 40-horse power motors, of the ‘ Man- 
chester” type, driven by current from mains of the Charing 
Cross and Strand Electricity Supply Company’s three-wire 
system. This gives a constant pressure at the terminals of 
the machines of 200 volts. The motors are connected by 
belts to a 4in.countershaft, divided into three sections so as to 
avoid the use of fast and loose pulleys. By means of clutches 
either or both motors can be driven from the countershaft at 
will, and made to act on the main shafting of the presses, 
which passes through a channel underground. pecial 
arrangements had to be made by Mr. Patchell to prevent the 
load all coming on at once, and for this reason a set of 
resistances in parallel is placed in the circuit to each motor, 
so that by moving a lever on from one contact to another 
slowly the current is supplied to the motor by degrees, allow- 
ing the engineer at the central station to make any adjust- 
ment that may be necessary to prevent fluctuations in his 
light. The electrical and mechanical efficiency of the new 
plant was tested on Monday, assistance being obtained for 
this purpose from the Electrical Testing, Training, and 
Standardising Institution, Faraday House. 








DRAINAGE OF THE VALLEY OF MEXICO. 


ACCORDING to the British Consul at Mexico the great work 
of draining the Valley of Mexico, comprising over thirty 
miles of canal and six miles of tunnel, is within measurable 
distance of completion. On 16th May 9,550,775 cubic yards, 
or 63-19 per cent. out of a total of 15,113,617 cubic yards in 
the grand canal, had been excavated. When finished this 
canal will be 298 miles long. Of the tunnel 7470 lineal 
yards, or etek age cent. of a total of 10,857 lineal yards, had 
been completed, and of the remainder 983 lineal yards of 
heading—perhaps the most troublesome part of the work— 
had been done. The total cost of the canal and tunnel from 
the time when the committee of management took charge of 
the work in 1886 to last May, has been £1,413,738. Though 
a good deal of money had been expended, mostly in pre- 
liminary work and surveying, very little of the canal and 
tunnel had been constructed, so that the foregoing measure- 
ments may be fairly taken to represent the work done for the 
given amounts. The cost of the work has been heavier than 
was expected. When the contract for constructing the canal 
was let to Messrs. Pearson and Son in 1889, the cost was 
estimated at about £1,000,000. A sum of £769,230 has been 
spent, and estimating the 5,562,840 cubic yards remaining to 
be done at 1s. 84d.—the average price during the last few 
months—£475,020 more will be required to complete it. 
Owing to the unexpected amount of water met with in 
working the tunnel, the cost per lineal yard has averaged 
£66 15s.,a sum very much in excess of the contract price. 
Seeing at what a heavy loss they were working, the com- 
mittee agreed to rescind their contract with Messrs. Read 
and Campbell, and continued the work on their own account, 
employing the former contractors. The tunnel was originally 
estimated to cost £361,538, which will probably be increased 
by 50 percent. As the water is completely dominated along 
the whole line of the tunnel, and all the ventilating shafts 
are finished and equipped, it is probable that the estimate of 
£203,168 for finishing the work, which is based on the average 
cost per yard, will be found to be within the mark. Calculated 
from the amounts of the original estimates for the canal and 
tunnel, about 34 per cent. of the whole work remains to be 
done at an estimated cost of £678,138, which being based 
upon the results obtained from experience, extended over a 
considerable period, is probably sufficiently accurate. To 
meet this outlay there remains only £227,469 ot the original 
fund, so that £450,669 will have to be provided in some other 
way. 











At a meeting a short time ago of a German engineer- 
ing society, Mr. G. Lentz, a well-known locomotive constructor, 
delivered a lecture on locomotive design. According to the 
Kisenbahn Zeitung, Mr. Lentz said that the German and other 
continental locomotives are modelled after both English and 
American designs, with the result that a mixture of the features 
of both is found in them, the practice of later years, however, 
following rather more closely the lines of English builders, But 
the inside cylinders and crank axles of the English engine have 
not found favour, at least not in Germany, where sharper curves 
are permitted than in England, and where, therefore, numerous 
crank axle failures have led to the adoption of outside cylinders. 
Compared with the English locomotive the American engine does 
not commend itself in appearance to Mr. Lentz’s tastes, there 
being, as he puts it, less beauty of design in its makeup, while in 
many cases it is embellished with flourishes and needless ornamen- 
tation which give it an unrestfulair. The English builder, on the 
other hand, aims at the utmost simplicity, and turns out an engine 
solid and clean cutin appearance. Next to the English engines in 
the order of merit, so i as appearance is concerned, Mr, Lentz 
places those of Belgian make in which inside cylinders largely 
prevail. Crank axle fractures, however, occur in large numbers 
with these, notwithstanding the fact that their design provides for 
an extra bearing for these axles, 
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COMPETITIVE TRIAL OF STEEL ARMOUR AT 
TEXE 


WE give herewith reduced copies of the official photo. 
graphs of steel armour plates tried in a competition at 
Texel on August 28rd and 24th last. We have been also 
furnished with a copy of the official report, and from 
these we can give a trustworthy account of the trial, which 
we only condense to save space. 

It may be seen that there are certain facts of special 
interest to note, namely, that all the best armour manu. 
facturers in Europe competed, and that the behaviour of 
shot on impact against a hardened face at low and high 
velocities was investigated, and results were obtained 
which were hardly what could have been anticipated, 
though they admit of explanation. It will be seen that 
at low velocities under 500 m. (1640 foot - seconds) 
the projectiles were but little affected by the action of 
the hard face, but at higher velocities they broke up with 
even less penetration than at the lower velocities. The 
explanation appears to be that at the instant of impact 
against a specially hardened plate at a high velocity, the 
shot’s point gives way before it is supported by surround. 
ing metal. Ata lower velocity the point holds together, 
and the hard skin then produces but little effect. 

The behaviour of shot against a plate with a specially. 
hardened face and an excellent steel plate not so treated 
is seen by a comparison of the attack of the Vickers and 
St. Chamond plates. At 440m. (1444 foot-seconds) the 
shot penetrated 17°5 cm. (6'9in.) into the Vickers and 
16°25 cm. (6°4in.), or rather less, into the unhardened 
St. Chamond plate. At 480m. (1575 foot-seconds) the 
respective penetrations were 20°5 cm. (8lin.) and 
18°75 cm. (7°4in.). So far it would be supposed that the 
St. Chamond was the harder plate of the two, so little 
had been the effect of the hard skin; but when the 
velocity rose to 500 m. (1640 foot-seconds) the case was 
altered, the point could not bear the shock against the 
Harveyed face ; in fact the tool broke, so that the pene- 
tration in the Vickers came down to 6°2 cm. (2°4in.), while 
while in the St. Chamond it increased so that the point 
actually got through the back, and in the two succeeding 
rounds at 540 m. and 573 m. (1772 and 1881 foot-seconds) 
the shot still broke up without entering deeply in Vickers’ 

late, while it passed clean through the St. Chamond. 

We do not, however, think that it must be supposed that 
when the projectile breaks up it is immaterial what the 
velocity is. Previous experiments lead to the belief that 
an increase of velocity adds to the effect of a breaking 
shot, perhaps before the line of least resistance is dis- 
covered. It is difficult to argue from the behaviour of a 
plate that had already received so much punishment ; 
but the last round developéd cracks in Vickers’ plate, and, 
at all events, does not appear to contradict our supposition 
based on the Portsmouth trials. 





Fig. 1— Vickers’ Harveyed Plate (face) 


It appears on the present occasion that the Dutch 
authorities preferred the St. Chamond plate, either 
because they objected to the slight contortion manifested 
by the hardened plates in manufacture, or to the frac- 
ture even trials effected, or because the plates did 
not all behave equally well. We think that most 
naval officers would prefer the Vickers plate. The 
backing photograph shows that when two more rounds 
had been added to the five trial ones, everything was kept 
out, whereas the St. Chamond plate allowed one projectile 
to pass clean through the backing, so that even the maker 
of that plate would have preferred Vickers’ to his own if 
he had been called upon to stand behind it when under 
fire. For cruisers’ armour, hard-faced plates are surely 
exactly what is to be desired. 

The following are the details of the trial :—The firing 
was carried out on August 23rd and 24th under Rear- 
Admiral G. Kruigs (?). The plates were 2m. by 15m. 
by 15cm. (6ft. 7in. by 4ft. 1lin. by 5°9in.), and probably 
weighed about 3°5 tons. They were to be attacked by a 
12cm. (4-72in.) gun, 35 calibres long, firing steel pro- 
jectiles, each weighing 26 kilos. (57°31b.), with charges 
varying from 6°7 kilos. (14:8lb.) to 10°6 kilos. (23°4 Ib.) 
The following makers submitted plates for trial :— Vickers, 
Cammell, St. Chamond, Krupp, Schneider, and Brown. 
Of these Vickers, Cammell, and Brown's plates were 
Harveyed, Krupp and Schneider's plates had hardened 
faces, and St. Chamond’s only was not subjected to any 
special process. The general results are briefly shown in 
the following table :— 

At the makers’ request it was decided to fire two more 
rounds at the Vickers plate at the low velocities, so that 
this plate bore seven blows, while the others were only 
subjected to five. The sixth shot, although broken, was 
not smashed into fragments like those striking at the 
higher velocities. The point was detached and the 
cylindrical portion was broken in two pieces longitudinally 
(see Fig. 18), so that the statement above made as to 
the destructive action of the hardened face being limited 
to impact at the higher velocities, is not contradicted by 
this round. 

The photographs are, we think, very interesting. Fig. 1 
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Fig. 2— Vickers’ Shield (back) 


Fig. 3— Cammell Harveyed Plate (face) 





Fig. 5— St. Chamond Plate (face) 





Fig. 8 — Krupp Shield (back) 





Fig. 1 


Brown Pilate Harveyed (face) 


shows the Vickers plate face after five rounds; it may 
be seen to be broken into three pieces, and Fig. 13 shows 
the same after its two additional rounds. At a glance 
are seen the deep holes made by the projectiles striking 
at low velocities, viz., rounds 1 and 2 in Fig. 1, and 
1, 2,6, and 7 in Fig. 18, and also the broken-up heads 
wedged and disintegrated in the rounds 4 and 5 fired at 
high velocities. Fig. 2 shows the skin at the back of the 
shield after the attack, which, it may be seen, is unin- 
jured, so that a vessel covered by this plate would have 
been completely protected. The muster of the four pro- 
jectiles fired at low velocities at the base of the plate, 
and the three disintegrated heads of those fired at high 
velocities, speaks very clearly as to the action of the 
hardened face. 

Vigs. 3 and 4 Cammell’s plate is obviously not nearly 
so hard as Vickers’. It has allowed the high velocity 
projectiles to pass through instead of breaking them up. 
On the other hand, it has not even cracked, but a ship 
would have suffered from the entrance of the projectiles 
Intact. Round 5 was not even recovered. 

Figs. 5 and 6 show the St. Chamond, the only 
plate that had not been subjected to a face-hardening 
process. The characteristic fringes of the steel round 
the holes would suggest this. It is a very fine plate, 
No. 5 only has passed through the skin (see Fig. 6); 
nevertheless we should prefer the Vickers for service, 
because it kept the whole of the projectiles out, and 
although broken asunder had still considerable resistance 


Fig. 6 — St. Chamond Shield (back) 


Fig. 4— Cammell Shield (back) 








Fig. 9 — Schneider Plate hardened (face) 


Fig. 10 — Schneider Shield (back) 





Fig. 12 —Brown Shield (back) 


left in it. 
shield. The three projectiles with the highest velocities 
have passed clean through the skin, and would have 


Figs. 7 and 8 show Krupp’s plate and back of 


Fig. 13 — Vickers’ Harveyed Plate after seven rounds 


intended to be a face-hardened plate, but it can hardly 
be called so. Two projectiles have their heads broken off, 
but not the two striking at the highest velocities. Figs. 9 











Stet: Makers. 

Striking a= : = —— ies ee 

velocity. Vickers. Cammell. St. Chamond. | Krupp. Schneider. | Brown. 
aor re, er ; Penetration inches and remarks. 
Ist Round... | Be eg 69 69 674 6:9 72 69 
2nd, see = 81 11°6 74 8:0 Nearly through. | Nearly through. 
¢ ( 500 m.s, 2°41 eee . . an . ” e a ‘ 
3rd, 1 1640 f.s. Shotihraken: Through. Nearly through. Through. Through. Through. 

f 540 ms. Shot broken "Wy " ™ , ita 6°3 
ae 11772 £.s. up. Through. Through. Through. rhrough. Shot broken up. 
5th ss { a — Through. Through. Through. Nearly through. Through. 

f 440 m.s. 6°5 on 7 = aia 
6th oy \ 1444 fs, Shot broken. 

hy mea : : . . 


| entered the ship; No. 5 was not recovered, having passed | 








on to a distance estimated at 2000 m. This may be 


and 10 are of Schneider’s plate. There is some irregu- 
larity here. Round 2 broke up at 1575 foot-seconds strik- 
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ing velocity, and while 3 and 4 went clean through, No. 5 
broke up. Perhaps the portion of the face where 2 and 
5 struck was harder than the rest, seeing that these 
two struck near the same spot and both brokeup. Figs. 
11 and 12 are of Brown's plate. Here again is irregu- 
larity; 3 and 5 got through, though 5 only got through 
the skin, passing on, and not being recovered; 2 and 4 
broke up. These two are near together, and are lower 
down than the rest. The face may have been harder 
here than higher up; although everything cannot be 
accounted for even on this supposition, for No. 2 broke 
up with the white splash characteristic of disintegration, 
while its point is reported as nearly through. We think 
anyone from these two facts would have put it down as 
tired at a high velocity, so that the result is difficult to 
understand. 

Altogether the plates are good. Vickers’ plate alone 
kept all the shot out, but it broke across, dividing into 
three pieces. The St. Chamond was a beautiful untreated 
plate, and, for inland forts exposed to continued 
breaching attack, may have been the best shield; but in 
our judgment, for a ship’s side, the harder armour which 
keeps shot out more completely is to be preferred. 








PARLIAMENTARY NOTES. 





New ships and their armaments.—Various questions were 
asked in the House of Commons prior to its adjournment, on 
the subject of the new ships which are to be built in private 
yards, in answer to which Sir U. Kay-Shuttleworth stated 
that the contracts for buiiding the Powerful and Terrible have 
been placed with the Naval Construction and Armaments 
Company, at Barrow, and Messrs. J. and G. Thompson, of 
Glasgow, respectively. Ten shipbuilding firms—eight being 
engineering firms also—and twelve engineering firms—includ- 
ing eight also shipbuilders—were invited to tender for a 
cruiser of the Powerful class. Whenthe tenders came in the 
Admiralty decided to order two ships, and the two contracts 
were placed with the firms whcse terms were most satisfactory. 
The cost will appear in the estimates. The time fixed 
for completion is three years. The estimates were all 
low and very near each other. The two tenders 
which gave the most favourable terms were accepted. He 
did not answer specifically whether the lowest tenderers were 
accepted, but repeated that those who offered the “ most 
favourable terms” gained the day. The contracts would not 
be disclosed. It was not the practice to advertise for tenders 
for such work, because the Admiralty invited such from 
selected firms known to be capable.of doing the work. The 
conditions were the same in every case. The Admiralty had 
given special attention to the importance of having the 
armaments of all new ships ready before the completion of 
the ships, and no ship now in process of construction, or 
merely projected, should be delayed by waiting for her guns. 
Mr. Arnold-Forster asked what was the present state of 
progress of the 42 torpedo-boat destroyers which were to be 
delivered by the end of the present financial year, and he 
further wanted to know in what part of the last estimates 
there was authority to build these vessels. Sir U. Kay- 
Shuttleworth replied that most of the destroyers were in 
early stages, having but recently been commenced. He had 
only promised that they would be “in hand” by the end of the 
financial year. One has been finished, and five are approach- 
ing completion. Theré was no doubt as to the power of the 
Admiralty to divert money granted for the purpose of build- 
ing ships to the expenditure on the destroyers, and it had 
been done by the late administration. Mr. Molloy asked 
whether at the present time the Admiralty had given orders 
for, and there were now being built, twelve warships, as 
follows, viz., three at Barrow, two at Liverpool, three at 
Glasgow, and four at Newcastle ; whether no order had been 
given to the shipbuilders of Ireland since 1887; and if the 
Admiralty would now distribute its future orders so as to 
include Ireland to the extent at least of its tax-paying pro- 
portion. Sir U. Kay-Shuttleworth replied that small vessels 
of between 200 and 300 tons each are being built as stated. 
Tenders have been invited on several, including the most 
recent, occasions from Irish firms. In some instances they 
have declined to tender, and in others their tenders have 
not been so favourable as tenders from English or Scotch 
firms. It would be undesirable either to depart from the 
customary practice of accepting the lowest favourable 
tender, or to distribute orders according to districts. 
The last order given to an Irish firm was in 1887, and he 
much regretted that the Irish orders have not been more 
frequent. Mr. Arnold-Forster then asked the Sgcretary to 
the Admiralty if he would state on what date the keel-plates 
of H.M.S. Majestic were laid down, and in what dock. The 
reply was, the keel-plates of the Majestic had not yet been 
laid in the dock. Had that been done, say, a month or six 
weeks ago, the work would have been retarded owing to 
inclement weather; whereas by the arrangements made by 
the yard officers to lay the keel temporarily under a covered 
shed, thus permitting the other component parts of the hull 
to be fitted to it, the progress of the work is really being 
expedited, though technically the keel is not laid. Up to 
December 30th the expenditure on the Majestic was—for 
labour, £1591; and materials, £3868; total, £5459. This 
total will be probably increased to nearly £60,000 by March 
31st next. Measures have been taken for the commence- 
ment of the vessel, but in the technical sense the keel has 
not been laid down. 

Government hours of labour.—The Secretary for War 
stated that it was not anticipated that any additional work- 
men would be required as a result of reducing the working 
hours to forty-eight per week save in exceptional cases. A 
careful comparison had been made of the results obtained in 
certain private factories, and the conclusion, confirmed by 
experience, had been formed, that any increased expenditure 
in wages would be compensated by savings in fuel, light, 
lubricants, and wear and tear, and by the increased energy of 
the workmen, and lastly by the prevention of lost time owing 
to the suppression of the breakfast hour. Sir J. Gorst asked 
for more information on the subject of eight hours in dock- 
yards, but Mr. Robertson, on behalf of the Admiralty, only 
repeated that the petitions of the men were under considera- 
tion. It was further stated that the present rule as to inj 
pay in the ordnance factories would not be altered, wet ee 
the Employers’ Liability Bill is made to apply to Government 
‘sorks as if the employers were private persons. Mr. James 
Lowther asked the Secretary to the Treasury whether, with 
regard to his undertaking in connection with Government 
contracts to take into consideration the enforcement of an 





eight hour day, in addition to the payment of wages acccepted 
as current in the trades concerned, it was the intention of the 
Government to enforce these conditions upon home con- 
tractors only, while leaving their foreign competitors free 
from such restraints. Sir J. Hibbert said that he gave no 
undertaking to the efiect stated in the question, but that he 
merely said that the Controller of the Stationery Office would 
give fair consideration to the conditions under which con- 
tractors employ their labour. He was not aware that any of 
the contracts made by departments under the control of the 
Treasury were with foreign firms, but if such were the case 
he saw no reason why foreign contractors should be placed at 
an advantage over contractors in this country. On this, Mr. 
James Lowther asked whether the question of an eight 
hours’ day would enter into the consideration of the Govern- 
ment at all. Sir J. Hibbert said it would not be made a 
special condition. 

The Galway and Clifden Railway.—Sir J. Hibbert told 
the House that the progress of this railway in the hands of 
the present contractors is satisfactory, and that no cause for 
complaint exists on that score. The Government has no 
power to interfere with the means taken by the company and 
the contractor to fulfil their obligations, or with the relations 
between the contractor and the workmen employed by him, 
nor has the Congested Districts Board any such power. 








THE BOUGHTON TELEPHOTOS. 

Ar a recent meeting of the United Service Institution, 
Colonel G. E. Gouraud described a new instrument invented 
by Mr. Boughton, of Bufialo, N.Y., United States, called the 
telephotos, and described as a new means of electrical signal- 
ling, by night and day, for the naval, military, and other ser- 
vices. The chair was taken by Lord George Hamilton, whose 
great interest in all naval matters is well known. The 
inventor was present in the lecture-hall, and after the lecture 
manipulated the instrument in order to show the effects 
which could be produced. 

Colonel Gouraud remarked that the present systems in use 
were those of flags and the heliograph by day, and the 
Colomb signals by night, and he proceeded to point out what he 
considered were the chief advantages to be obtained by the 
use of the telephotos. Signalling by flags has not made very 
great progress since the day when Nelson signalled, “‘ Engage 
the enemy more closely,” ‘‘ England expects every man 
will do his duty.”” For these sentences thirty-three flags in 
thirteen hoists were needed, while if the same signals were 
made to-day twenty-five flags in nine hoists would be required, 
showing the small advances made in the art since 1805. 

The night signals of Admiral Colomb are doing efficient 
service in some ships which are not provided with 
electricity, and those ships which are so provided effect a 
saving of time in displaying Admiral Colomb’s time flash, 
while the increased brilliancy enables the signals to be read 
at greater distances. With respect to the heliograph, 
although undoubtedly the most powerful means of signalling 
in the day time, it is of course useless unless the sun is 
unobscured by clouds. 

The object of the telephotos is to produce by electricity the 
dots and dashes of the Morse code, or any other similar code 
which may bedesired. In order to do this fifty-three lamps 
are used, and these are arranged in one straight line upon a 
shaft. In the ordinary telegraphic code, and in the Colomb 


system of signalling, each complete Morse sign does not | 
| volved in bis first letter, in which he assumes that the weig 


appear at once, but the different parts of a sign appear after 
each other, while in the case of the telephotos the whole sign 
appear visible to the eye of the observer at once. Thus, 
suppose a letter consists of two dashes and two dots, it would 
require four separate movements to complete the sign in 
telegraphic work, while with the telephotos the dashes and 
dots are visible all together. 

Each dash is produced by the illumination of ten lamps, 
making a line 5ft. long, and the dots are each produced by 
lighting one lamp, making a line 3in. long, while there are 
unlighted intervals of 5ft., in order to keep the parts of the 
signal wellasunder. To produce the entire Morse alphabet and 
numerals with separate lamps would have required 535, and 
a shaft 270ft. long, but by his system of electrical connections 
the inventor effects this with fifty-three lamps of 32-candle 
power, upon a shaft 27ft. long by 3$in. by 3in.; so that the 
greater part of the lamps which have been used for one signal 
may again be lighted for the following signal. An objection 
which might be suggested, that the expiring incandescence of 
the filament takes time to disappear, is hardly valid with this 
instrument. The symbols are clearly defined and instantly 
cut off. In the lecture hall the shaft was placed horizontally, 
but it could be placed in a vertical position if thought pre- 
ferable, and it was suggested that it might be attached to the 
topmast of the vessel. The lamps are somewhat novel ; in 
shape they resemble door-knobs, and the filament is a coil of 
about six turns }in. across. In this way a far greater light- 
giving surface is obtained than if the ordinary lamps 
were used. Each lamp fits inside a parabolic metallic 
reflector, while it is covered outside by a a special type 
of lens, which directs all the rays into a parallel beam, 
the lens having been specially designed at the Cornell 
University for this invention. One of the lamps has a 
red lens, and is used at the full stop; this saves a large 
number of extra lamps which would otherwise have been 
required. For manipulating the lamps, a system of 
switches is required, and these are contained in an appa- 
ratus in which is a keyboard resembling that of a type- 
writing machine or of a linotype machine. Each key is 
marked with a single letter or numeral, and the chief 
peculiarity is that only one key can be pressed down at once. 
Each key has a corresponding Morse signal raised in brass on 
its under side, and the brass is provided with platinum contact 
points. The cross bars actuated by these keys are flexible, and 
imbedded in hardrubber. The levers directly actuated by the 
keys extend to the front of the apparatus, and lie over a 
groove containing a number of steel bicycle balls, with ,';in. 
of play only. If, now, a single key be pressed down, the 
lever descends into the gap formed between two adjacent balls, 
and no other lever can be pressed down, as thé groove is now 
filled from end to end by the balls. Each lever asit is de- 
pressed makes the requisite contacts for its special letter, and 
current passes to the lamps upon the shaft. The actual key- 
board measures llin. by 14in., but of course the whole 
apparatus takes up a good deal more space. With a switch- 
board of this size it is stated that 106 lamps could be con- 
trolled, but we see no reason why duplicate shafts should not 
be used with each particular lamp, in parallel with a lamp in 
a corresponding position on each of the other shafts. 

Besides the manipulation already described, a permanent 
record is obtained. At the back of the apparatus is 











a circular box, and this contains a type-writing machine 
which prints the letters upon a strip of paper, similar to that 
used in the ordinary tape machines for recording news. It jg 
thus possible to refer at any future time to the exact signal 
which has been sent. The printing mechanism consists of 
the ordinary arms used in a type-writing machine, actuated 
by thirty-six double electro-magnets, and the record is kept 
under seal, so that no unauthorised person can tamper with 
it. The inventor explained that, although there seemed to 
be a great many parts, very few were movable. 

The signal shaft itself is portable, and can be made cithey 
with one face or four faces; and it was suggested that itmight 
be used upon coastguard vessels, which were difficult to con. 
nect to the shore by submarine cable. A light horse wagon js 
designed for military use, and for life-saving service with 
stranded va the shaft lies horizontally on the vehicle, and 
can be raised and signalled from in a few seconds. The total 
weight is said not to exceed 1000 ]b., and the current is to be 
produced on the wagon itself by means of an oil engine and 
dynamo, 

In the lecture hall the lamps were of 100 volts, and supplied 
with current from accumulators. After the lecture the 
inventor exhibited the working of the apparatus, using a code 
which was somewhat dissimilar to the Morse code in use in 
this country. Observations were made by Admiral Colomb, 
Colonel Keyser, Inspector of Signalling at Aldershot, and 
others, 

It appears to us that, although the apparatus is very 
ingenious, and the method of showing a complete signal at 
once is evidently a great improvement, yet the apparatus 
seems too delicate for the rough treatment it would be likely 
to receive in the positions it is intended to occupy. All the 
wires, it is stated, are bound together in a cable gin. external 
diameter, and a pressure as high as 100 volts is, of course, 
preferable in order to keep the size of the wires small. 

With respect to the proposed wagon, oil engine, and 
dynamo, we fear that with oil storage it would weigh con- 
siderably more than 10001b., and that the signal shaft, 27ft. 
long, would be somewhat unmanageable, even if stayed with 
guy ropes to the ground; however, itis not suggested that the 
apparatus is in its final form, and it is capable, perhaps, of 
simplification. 

It is stated that a signal shaft will shortly be fitted up on 
the building containing the offices of the company at Bridge 
House, 181, Queen Victoria-street, E.C., and signals exhi- 
bited, which will be visible at the Houses of Parliament. 








TANK ENGINE, SOUTH-EASTERN RAILWAY. 


OnE of our supplements illustrates a new class of tank 
engine on‘ the South-Eastern Railway, designed by Mr. 
James Stirling, Locomotive Superintendent of the line. We 
reserve description for a future issue, in which we shall pub- 
lish additional drawings of these engines. 








LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions o, our 
correspondents. ) 





CYLINDER CONDENSATION, 

Sir,—Mr. Cummins commences his last lettop with the state- 
ment: “I must again point out that in none of ‘C, E, B.’s’ com- 
munications has he offered any explanation of the ramgeoe d in- 

t of 
steam and water passing through the intermediate - pressure 
cylinder was not increased by leakage from the high-pressure 
cylinder.” My reply is exceedingly simple. No such assumption 
was made in any of my letters, consequently no explanation is 
necessary. Mr. Cummins further states, referring to another 
point, ‘‘ It should be noted that in ‘C. E. B.'s’ original letter and 
subsequent ones he calls this energy the energy ‘in’ the cylinder ! 
but after my letter of November 28th he calls it the energy 
‘ passing through the cylinder.’’’ I have only written one letter 
since Mr, Cummins’ letter of the 28th November, in which no 
mention is made of the energy as the energy passing through the 
cylinder. What Idid say in my letter of May 19th was “ Since 
2°12 1b. of steam and water pass through the cylinder at each revo- 
lution, there is a gain of heat energy of 113,403 foot-pounds,” 
showing that the whole calculation we, Hoel as stated in my last 
letter referred to by him, on the actual weight of steam and water 
which passed through the cylinder at each revolutior. 

The second paragraph of Mr. Cummins’ letter I do not profess 
to understand ; but one thing is clear—it does not express any 
argument of mine, algebraically or otherwise. The third para- 
graph of his letter commences, *‘ He thinks that the energy stored 
in the receiver should be added to that already obtained, to obtain 
the total energy in the intermediate-pressure cylinder.” Whatever 
may be the meaning of this sentence, it does not express any 
thoughts of mine, nor can it be deduced from any staterrent in my 
letter. The fourth paragraph contains the pith of Mr. Cummins’ 
letter, and fortunately it is short, so I veo quote the whole of it. 
Here it is: ‘“‘In my last letter I calculated the energy of the 
mixtures of steam and water actually present in the cylinders at 
the given pressures, If this does not give the actual loss between 
the pressures, what does” Until Mr. Cummins’ last two letters, 
one might have thought that the answer to his question was not 
beyond his own capacity ; but as it evidently is, I will endeavour 
this once to show him a way—by a simple and easily executed 
experiment—of acquiring the knowledge he seeks. But Mr. 
Cummins must understand that after this I can take no further 
notice of any of his letters. 

Let Mr. Cummins take two tin pots, and call one—by way of dis- 
tinction—the first cylinder, and the other the second cylinder. 
Now let him put, say, twenty marbles in the first cylinder and ten 
marbles in the second. Let him then firmly resolve that, whatever 
happens, he will never let the number of marbles in his cylinders be 
less than the above. Now let him obtain, say, fifty more marbles 
from elsewhere, and put them into his first cylinder, When 
this is done let him pull out a handful of marbles from the 
first cylinder, and give them to perhaps a lad _ looking 
on at his experiment. Then let him continue to take marbles 
from the first cylinder and transfer them to the second until, 
according to his original resolve, only twenty are left in the first 
cylinder, To find his loss, let us suppose that thirty marbles were 
transferred in this way from one cylinder to the other, then 
50 — 30 = 20 is Mr. Cummins’ loss and the lad’s gain, not (50 + 20) 
— (30+10), or the total energy in marbles in the first cylinder 
after cut-off, minus the energy in marbles in the second cylinder 
after cut-off, this would represent thirty marbles, or the loss plus 
ten, the difference between the constant quantities in the cylinders. 
Mr. Cummins may satisfy himself that twenty is the real loss by 
counting all the marbles required for his experiment at the begin 
ning and then again counting the marbles left at the end. 

London, January 15th. Cc. E. B. 


ELLIPTICAL CONIC SECTIONS. 


Sir,—In reply to your correspondent, A. Alexander, I have 
pleasure in submitting the following solution of the prob em as 


stated in your issue of the 15th inst., ina simple, expeditious, and 
practical form, 
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A method of drawing a line on the elevation of a given 
ukich shall indicate where the cone must be cut, in order 
sey section may be coefficient with a given ellipse. Rule: Draw the 
~ elevations obcdandO BC D, then draw the ellipse HIJ KL; 
pe with the distance of L I, and parallel to the line C O on the 
‘ svation draw the lines P p, cutting the lines B O and D O; then 
the line A E A, which is the diameter of the ellipse on 
age Ne side, and as the point E is constant, it is from 
dl that all further measurements must be made. Then with 
the distance of L I—half the distance of the elli e—and from the 
int , draw the are cutting the lines DO at F. Then with the 
Fistance of LH and the difference H / of half the diameter of 
the shorter axis, added to the longer axis, and from the point K 
draw the are cutting the line B O at E; then draw the line G E F, 
which ts the line indwating where the cone must he cut in order that 
“ug section may be coefficient with the given ellipse. The line GEF, 
pe be correct, should measure the full distance of the diameter of 
the ellipse on its longer axis, and must pass through the point E. 


Required : 














Tv sind the projection of the truncated cone.—From the point C on 
the elevation draw the semicircle B 5 D, and divide it into equal 
portions, B 123456789 D, and draw the dotted lines parallel 
to the line C5; then from the points of intersection on the line 
BC D draw the lines terminating at the point 0; the intersections 
on the line G E F are the points in projection. 

To tind the development of a truncated cone.—From the point O O, 
and with the radius of OB on the elevation, draw the curve 


BD B, and from D measure off the distance—on the curve-— | 


required to make the circumference of the diameter at the line 
BC D on the elevation, and draw the lines BOOB; then from 
B set off the same amount of spaces as in the elevation, 
B1234567 89D, and draw them to the point O 0; then from 
the line BC D to the line GEF on the elevation measure the 
distance of each line in projection, and transfer them to their 
respective numbers on the curve B D B, cutting the lines as shown, 
and the development is complete. The line 5 is the joint on the 
longer side, T the joint on the shorter side. The front elevation 
explains itself. JAMES MAcDONALD, 
286, Kennedy-street, Glasgow, 
December 18th. 


Sirn,—In reply to A, Alexander, whose query on the above 
subject appeared in your issue of the 15th ult., I beg to say I have 
seen the same or a similar query 
before, but have not hitherto 
seen it answered: therefore | 
venture to offer a solution. 

/t\ Produce the major axis of 
given ellipse indefinitely, then 
call the centre of ellipse C, the 
focus 8, the point where curve 
cuts major axis A, and X where 
directrix cuts major axis pro- 
duced, which latter point may 
be determined from the formula 
cx = C*# Now, on the eleva- 
CS. 
tion of given cone, draw an 
indefinite straight line somewhere 
» near its apex and at right angles 
: to its axis; then from the point 
Tir 8, where this line cuts slant edge 
Vi \ of cone, set off S A towards base 
of cone equal to S A above men- 
tioned ; now stand on A as centre, 
with radius equal A X, and cut 
the horizontal line in X, join X A and produce to cut both slant 
edges ; that is the angle to cut the cone. If that does not agree 
with given major axis, draw another line parallel to the first and 
of the required length—see Drew’s ‘‘ Conic Sections.” 
160, Birchall-street, Warrington, Ropert Hvuckson, 
January 13th. 


bo 


THE AUSTRALIAN SHIPPING TRADE, 


Sirn,—The development of the Australian shipping trade, espe- 
cially that of New South Wales, constitutes one of the most 
remarkable features of modern industrial and commercial progress. 
It has been pointed out by an official writer that the commerce of 
New South Wales is exceeded in value by that of no other colony 
or dependency of Great Britain, India aloneexcepted. India, with 
a population about 246 times larger, has a trade hardly four times 
as great as that of new South Wales, while the Canadian Dominion, 
the population of which numbers over four times that of the 
Australian parent colony, does not equal it in the value of its com- 
merce, These facts suffice to show the magnitude and importance 
of the New South Wales shipping trade, and the vastness of the 
interests represented by it. 

The earlier shipping records of the colony are of a scanty 
character, but in 1822 the shipping amounted to seventy-one 
vessels inwards, aggregating a tonnage of 22,924 tons; and sixty 
vessels outwards, with a total tonnage of 20,793 tons, This 
petenty represented the shipping trade of the whole of Australia. 
'wenty-eight years later, before the creation of the Port Philip 
district into a separate colony, under the name of Victoria, the 
totals had increased to 976 vessels inwards, with a tonnage of 
234,215 tons, and 1014 vessels outwards, with a tonnage of 263,849 
tons, Since that time, notwithstanding the separation of Queens- 
land, the shipping and tonnage of New South Wales has shown a 








steady increase, until, in 1891, there were 3021 vessels inwards, 
with a tonnage of 2,821,898 tons, and 3001 vessels outwards, with 
a tonnage of 2,872,338 tons. 

The general depression of trade in both hemispheres led to a 
decline in the returns for 1892 and the earlier part of 1893, but 
there are indications that the level of 1891 will speedily be re- 
gained and even exceeded. The bulk of the shipping is under the 
British flag, but of late years the amount of French and German 
tonnage has shown an annual increase. 


,607 tons represented British vessels, and 791,629 tons the 
vessels of all other countries. Of the British tonnage, the Austra- 
lasian shipping represented 3,088,891 tons, and the shipping from 
British ports outside Australasia 1,813,716 tons, showing the value 
of the Australasian shipping trade to the Mother Country. The 
greater portion of the capital invested in the ‘Australasian shipping 
trade has been phen from the United Kingdom, hence the 
intimate manner in which the shipping interests of Great Britain 
and of New South Wales have become bound up with each other. 

Nearly the whole of the shipping trade of the colony is concen- 
trated in its two principal ports, Sydney and Newcastle, which are 
a little over a hundred miles apart from each other, and are now 
connected by railway. The former port possesses shipping 
facilities unsurpassed elsewhere. ‘The entrance is more than a 
mile in width, and is accessible at all times of the tide for the 
largest vessels, while the total frontage of the public and private 
wharves represents a distance of more than seven miles. At New- 
castle vessels of 4000 tons burden can be safely berthed, and the 
wharves are provided with every modern and steam and hydraulic 
appliance for loading coal. The coast of New South Wales is 
largely free from risks to navigation, and with ordinary care the 
voyage may be made with as much safety as one on the Thames, 
the Mersey, or the Humber. 

Sydney, December 11th, JOHN PLUMMER, 

REFRIGERATING MACHINERY, 

Sir,—It will scarcely fail to escape the notice of careful readers 
of your pages that none of the makers of refrigerating machines 
supply one scrap of information concerning the first cost or the 
working expenses, They seem to be quite satisfied if they are able 
to get a cargo of meat home without a breakdown, but what it 
costs the shipowner or the importer of the meat is a point on which 
dead silence is observed, 

Now, for some long time past the price of mutton in New 
Zealand and in Australia has wd falling, and, the metropolitan 
butchers to the contrary notwithstanding, it is falling in this 
country. If any profit is to be made, the cost must be cut down 
everywhere possible. It is, then, of vital importance that the cost 
of refrigeration should be small. I have no doubt but that the 
Linde Company, the Haslam Company, or Messrs. Hall, can each 
and all of them supply machinery which will leave nothing to be 
desired. Scientifically it will be all right, and the construction and 
materials first-rate. But am I to believe that the first cost of the 
machines or the working expenses will be the same / 


What we importers want to read is not a discussion of the rela- | 
tive merits of air, or ether, or ammonia, or carbonic acid, but | 


what we shall have to pay; and | now ask makers to tell your 
readers what will be the cost of a plant fitted on shipboard in 
London, Liverpool, Hull, or Glasgow, competent to deal with 
15,000 carcases of sheep from New Zealand, and what will be about 
the cost of the machinery per run; the steamer to do an average 
of 240 knots per day. 

I venture to think that, if the figures are forthcoming, they will 
open the eyes of some of your readers, FROZEN Mutton, 

Belfast, January 16th. 


THE CONSUMPTION OF SMOKE, 


Sir,—All of us who are watching this question have read with | 


extreme interest the accounts of the experiments by Mr. Elliott 
in using a suction draught for boilers. I do not know whether 
Mr. Elliott is the inventor of the apparatus or not, but in any case 
it must be regarded as a very hopeful departure. Moreover, it is 
a system which is applicable to private dwellings as well as to 
factories. When there was a competition, more than a quarter of 
a century ago, among architects for the Law Courts design, it was 


believed that Mr. Alfred Waterhouse’s plans were rejected mainly | 


because he submitted a plan of carrying the smoke from the fires 
downwards, and then getting a sufficient draught by high and 
ornamental towers, or by mechanical means. Although Mr. 


Waterhouse proposed to supply in addition the usual chimney | 


flues, and to make them so that they could be used either for 


smoke or, by simply resetting the stove, as ventilating shafts, it | 


seems that he was a little too much in advance of the age. 

In this part of the country, where miles of coal workings have 
to be ventilated, it is well understood that mechanical ventilation 
is far cheaper and more effective than a draught caused by a 
column of heated air, even when that air column is many hundreds 
of feet in height. In fact, mechanical draught is almost universal, 
and the Guibal and other large fans are in general use. 

A great deal has been said about ventilating sewers. Would it 
not be worth the attention of sanitary engineers to experiment 
upon sucking the smoke from house and other fires into the sewers, 
and by so doing kill two birds by one stone? 
regards its effect on sewer gas, smoke would act as an antiseptic. 

We have made great progress in our knowledge of smoke during 
the latter half of this century, and I may signal three main direc- 
tions: First, the manufacture of coal before using it, either by 
extracting ammonia and burning the gases, or by extracting the 
hydrocarbon oils and burning them; secondly, by the use of gas 
for domestic fires; thirdly, by suction draught as used by Mr. 
Elliott and by Messrs, John Brown and Co., of Sheffield, on board 
of steamers, 

I believe that it is wasteful and costly to allow smoke to pass 
into the atmosphere, and that it would pay well to burn it, i.¢., to 
abolish it, but it is hardly likely that the evil will be efficiently 
grappled with unless the Government either make it compulsory, or 
otherwise give powers to County and Town Councils to do so. 
We are told that the Bills now before the House are of far too 
great importance to allow time for merely practical legislation, 
but ere long we may hope that the public will realise that very 
few reforms could be more beneficial to the community than the 
consumption of smoke, WIGHAM RICHARDSON, 

Neptune Works, near Newcastle-on-Tyne, 

January 16th. 


THE SANITER DESULPHURISING PROCESS. 

Sir,—Some remarks in your issue of January 5th, with reference 
to my process, are likely to create a wrong —— ; I shall 
therefore be much obliged if you will insert the following to correct 
that impression. During 1893, 16,000 tons of iron and steel have 
been manufactured by the Saniter desulphurising process, although 
—owing to the prolonged coal strike—operations have been much 
interfered with, E. H. SANITER. 

Wigan, January 15th. 





SEWAGE SEPARATOR. 

Sir,—In supplement of the letter in your last issue by Mr. 
Collins, I beg to say that the principle has been in use here since 
1880, and is adopted at every available point before the main 
sewers join the outfalls, with this modification, that they are 
arranged so as to be capable of adjustment to any required amount 
of dilution of the sewage with rainfall before coming into aac 
tion, and also to enable adjustment due to increase of volume 
from time to time of the particular drainage district dealt with. 

For the information of the students of the profession I would 
refer them for diagrams and formule showing the application of 
the principle of separating or leap weirs, to (1) Humber’s large 


Of the 5,694,236 tons | 
ry resenting the New South Wales shipping trade of 1891, | 
‘ bo2 
»902, 


I presume that, as | 


| 
| work on “ Water Supply,” 1876, page 75, and Plate XXVI.; (2) 


| Latham’s “‘ Sanitary Engineering ” (second edition, 1878), page 45, 
| Plate XVII.; (3) Slage’s ‘* Water Engineering,” 1888 (reprint of 
| articles in Building News, 1881, et seq.), pages 128, 129, 
Rochdale, January 16th. 8. 8. Pratt, 
Borough Engineer and Surveyor. 





| 
| 





INTERNAL COMBUSTION ENGINES. 


At a meeting of the Graduate Section of the Institute of 
Engineers in Scotland, held on the 9th inst., Mr. P. F. Maccullum 
| read a paper on ‘‘ Internal Combustion Engines.” In the opening 
| part of the address it was stated that, early in this century, there 
| were steam pumping engines at work in Cornwell indicating 
| a horse-power for about 21b. of coal per hour, and that at the 
| present time the very best marine engines required 14 1b. of coal 

per indicated horse-power per hour. The history of gas and 
| petroleum engines from the earliest times was then sketched, and 
| the de‘ermination in more recent years of gas engines into two 
| distinct types pointed out. The first class included those working 
| on the four-stroke cycle, invented by Beau De Rochas, and brought 
| into practical use by the late Dr. Otto. The second embraced a 
|large variety of motors, which might generically be called 
| ‘‘displacer” engines, employing a separate pump to draw in the 
| charge of gas and air, which’ was then used to force the waste 
| products out of the combustion cylinder. Apart from the 
| Increased complication of this type, the almost inpossibility of 
| expelling the waste products without losing some of the fresh gas 
|made these engines inferior in economy to Otto engines; the 
general superiority of the latter being convincingly shown on the 
| expiry of the patents by the almost universal adoption of the 
four-stroke principle by gas engine makers, A very simple form 
| of vertical displacer engine made by Messrs. Day and Co., of Bath, 
| was described as being free from many of the defects of this class, 
| and it was shown that but for the difficulty of preventing some loss 
of gas when expelling the waste products, there was no reason, 
practical nor theoretical, why such a motor should not work as 
economically as an Otto engine, and moreover give an impulse at 
every revolution. Producers for converting solid and liquid fuels 
into gases suitable for use in gas engines were next described, the 
calorific losses due to the conversion processes for coal or oil being 
stated as about one-third of their total heat energy. Particulars of 
several very large engines made by Messrs. Crossley, Andrews, 
Tangye, and Dick, Kerr, and Co., were given, followed by state- 
ments from various sources, proving that with modern gas engines 
of fair size, burning Dowson gas, the fuel consumption, including 
all losses, need not exceed 11b. of coal per indicated horse-power 
perhour. Oil engines of the vaporiser type were described as 
modified Otto gas engines, and the average consumption of 
ordinary commercial petroleum per indicated horse-power was 
stated as ‘6 to ‘7 1b. per hour. Gas engines using oil gas made in a 
special apparatus appeared to require about ‘91b. of oil per 
indicated horse-power, including an equivalent of oil for the fuel 
consumed in the gas-making operation ; se that oil engines have a 
considerable advantage in economy, and at the same time require 
no subsidiary plant. In oil engines the author considered that 
| considerable loss of fuel resulted from condensation of vapour on 
the cool walls of the cylinder during compression, and the initial 
sudden expansion of the gases at the moment of ignition. Still 
the oil engine worked with great economy, and formed the most 
| convenient motor for moderate powers wherever cheap gas was not 
| available. In conclusion, the author indicated means whereby he 
| thought greater economy might be obtained by reducing the 
| losses at present absorbing from 80 to 85 per cent. of the total heat 
energy of the fuel burnt in internal combustion engines. 





@ 





INCREASE IN CANAL TRAFFIC IN THE UNITED States.—The traffic 
in grain has greatly improved during this season, 34,400,000 bushels 
having been sent from Buffalo to New York as compared with 
21,000,000 bushels last year, and 24,000,000 in 1891. The railways 
have carried since January lst 53,000,000 bushels, as compared 
with 59,800,000 during the same period in 1892, so that while the 
canal has increased its trade by 13,000,000 bushels, the railways 
have lost 6,000,000 bushels; and whereas last year the canal 

| carried 25 per cent., it carried 40 per cent. during the current year. 


LocoMOTIVES IN AMERICA.—Reports in possession of the Railioad 
Gazettetowards the end of December from fourteen locomotive build- 
ing works, give the number of locomotives built in 1893as 1958. Re- 
turns for 1892 from fourteen builders made the output for that year 
2026 locomotives. But the same companies did not report for 
both years, and the companies from which we have ne figures in 
1893 are the smallest builders. We can compare the production 
of fourteen companies for the two years, including all the larger 
shops. These firms built 2008 locomotives last year, and 1950 this 
| year, a decrease of only 25 per cent. On the whole this is a more 

favourable showing than was to be anticipated. In 1892 the car 
builders did a little better, comparatively, than the locomotive 
| works, but this year they have suffered a great decrease in their 
| business. Forty-one companies reporting in 1893 built 50,082 
| freight cars and 1980 passengers cars, against 98,126 freight 
|cars and 2195 passenger cars built in 1892 by forty - nine 
| companies. The returns for 1883 include all the important 
| companies except one, which it is known has suffered from a 
| greatly diminished business, at least as great in proportion as that 


| shown in the general averages. 
| ‘Tue InstirvTIoN oF ELEcTRICAL ENGINEERS.—At the ordinary 
| general meeting of the Institution of Electrical Engineers, held 
jon Thursday night, the 12th inst, Mr. Alexander Siemens, the 
| President for this year, delivered his inaugural address. After 
| reviewing the history of the legislation during recent years in 
connection with electrical development, he said that during the 
| past twenty-two years their profession had changed its character 
| and become much more intimately connected with the every- 
day life of the general public. The result of the legislation 
had been to create a number of difficulties in the establishment 
of distributing systems in the United Kingdom, but the 
financial success which had invariably attended the municipal 
electrical enterprises had relieved the rates at the expense of the 
wealthier classes in a perfectly legitimate manner, and the more 
electricity became one of the common necessaries of life, the better 
it was that its supply should be in the hands of the community, 
and not in those of monopolists. The principal hindrance to the 
development of electrical engineering must be looked for in the 
exaggerated expectations that were raised, either by ignorance or 
by design, when the general public first seriously thought of 
regarding electricity asa commodity for every-day use. In its 
first stage the development of the electrical industry was closely 
connected with telegraphy; the second step might be said to have 
been taken when electric lighting was introduced; and now it 
seemed that transmission of power was to be the problem which 
electrical engineers had to grapple with in the near future. The 
success of electric tram lines had undoubtedly contributed to direct 
general attention to the transmission of power by electricity, but 
great care would have to be exercised so as not to start in a direc- 
tion that could lead to no practical results. Many schemes had 
been started to introduce electricity as the motive power on the 
main lines of railway, and to accelerate at the same time the 
speed of the trains, even up to 200 miles an hour. It would be 
rash to say that such a speed would not be attained some day, 
but in his opinion none of these schemes could be carried out on 
a commercial basis with the means at present at disposal. The 
conclusion of the address was devoted to the improvement which 
had within recent years taken place in the education of electrical 
engineering students, and emphasis was laid upon the importance 
of workshop experience. 
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LARGE BOILER TURNING AND DRILLING 


MACHINE, 

BoILerR making and fitting for modern pressures requires better 
work and better machine tools than used to be necessary for 
most engine work. The above engraving is illustrative of this, 
and of the fact that good work is cheaper to carry out than poor 
work when there is sufficient to be done to justify the expen- 
diture of large sums for tools. The machine illustrated has 
been built by Messrs. Rushworth and Co., Sowerby Bridge, for 
Messrs. Davey, Paxman, and Co., Colchester, for turning 
boiler ends, angle rings and flue rings, boring flue, tube and 
manholes, drilling and tapping. The design of the machine 
is clearly seen in the engraving, which is self-explanatory. 








COAL SHIPMENTS AND EXPORTS. 





THERE is great interest attaching to the statement of the 
position of our chief ports as the places for the shipment of 
our coal; and the official details show that there has been 


even greater fluctuation in that position of late than usual. | 


As far as the exports to foreign countries are concerned, 


4,000,000 tons ; and then in the order named come Newport, 
Blyth, Sunderland, Swansea, Grangemouth, Glasgow, and 
Kirkaldy. In the shipments coastwise, however, the posi- 
tion is altered. Newcastle is far above any other port, with 
a shipment of over 4,356,000 tons. Sunderland follows with 
above 2,000,000 tons ; then Cardiff, Newport, and West Hartle- 
pool. The comparison is a fair one for all the ports we have 
named ; and nearly all of them improved their position in 
the past year. But when we come to the Humber ports, and 
to one or two others, we find very remarkable evidences of 
the effect of the strike of the miners in the Midlands. There 
was, for instance, a falling off in the foreign shipments of the 
port of Hull of over 480,000 tons, and a decline in the coast- 
wise shipments from the same port of half that amount, so | 
that Hull figures last year as only shipping 492,000 tons of | 


| years bring to this as to other trades. 
Cardiff stands at the head of the list, with an export of above | 


9,835,000 tons in the past year; Newcastle follows with over | 


coal, or less than the little port of Seaham Harbour; and at 
Grimsby and Goole there were equally heavy shrinkages— 
equally heavy in the proportion, that is; and possibly the 
after effect may yet have to be felt, for a strike of such a nature 
usually sends away contracts, so that the full result is only ap- 
parent when the labour dispute is long closed. But it would 
seem that, as in many other industries, coal shipments are 
gravitating towards comparatively limited areas. Stockton 
was once a port of moment for coal shipment, but in the past 
year it only sent out 856 tons; and there are other instances 
of falling offas marked. Possibly, the fact that the larger 
ports have fitted themselves out to ship fuel rapidly, and to 
put it into vessels of the greatest size that float, may be one 
reason why the trade is drifting to a few ports in Wales; on 
the north-east coast; and in Scotland. In many of these 
ports there has been not only the provision of colliery rail- 
ways that meets fully the wants of the industry, but also of 
coal docks and of coal shipping spouts and staiths that can 
scarcely be excelled. In a few other cases the importance of 
a waterway, and the abundance of cargo out or in, induce 
the shipments of coal in large quantities; whilst the opening 
of collieries in special parts contributes to the changes that | 
It is quite possible | 
that, with a tendency to increase in the price of coal, and | 
with the apprehensions that there are as to future labour 
disputes, there may be a disposition to enlarge the stocks of 
coal and to ship it more fully; but the changes in the propor- 
tionate shipment of fuel would seem likely to be in that 
direction, and for the reasons indicated above. 








PRIVATE BILL LecIsLaTIoN.—The prolongation of the present 
session is likely to have a serious effect in retarding the progress 
of private Bills which have been deposited for the session of 1894, | 
Until after the prorogation it is understood that nothing will be 
done. Of course the Examiners on Standing Orders — Messrs. 


Parliament is in session or not, to consider memorials lodged com- 
plaining of non-compliance with Standing Orders, and to receive 
proofs uf compliance, On the first or second day of the new 


session the meeting will be held between Lord Morley and Mr. 
Mellor, as Chairman of Committees, to decide which Bills shall be 
first introduced into the Upper and Lower Houses respectively. The 
ome for the Bills will be presented at the next sitting, and the 
Bills will be read a first time at the following sitting. The Standing 
Orders of both Houses require that several days shall elapse between 
the first and second readings, so as to allow time for the presenta- 
tion of petitions against the Bills, The meetings of the General 
Committee on Railway and Canal Bills and of the Committee of 
Selection, for the purpose of grouping the Bills and selecting 
members to serve upon the Private Bill Committees, will subsequ- 
ently be held, and it is, therefore, practically impossible that any 
of the Bills can be dealt with in Committee until after the Easter 
recess, The time for the deposit of memorials complaining of 
non-compliance with the Standing Orders of Parliament in 
respect of the second hundred in the list of Private Bills 
expired yesterday. Memorials were lodged at the Private Bill- 
office by the Commons Preservation Society and F, C, Doming 
against the London, Walthamstow, and Epping Forest Railway 
Bill, and by the Great Western Railway Company against the Car- 
marthen, Pendine, and South Milford Haven Railway. Among the 
Bills which will thus escape opposition at this stage are the Thames 
Conservancy, Harrow-road and ec om Tramways, Southwark 
and Vauxhall Water, London, Chatham, and Dover Railway, 
Ealing and South Harrow Railway, West London Tramways, and 
the 7'imes includes the Channel Tunnel Experimental Works Bills. 


| The sittings of the examiners commenced yesterday, when Mr. 


Campion had before him the opposition of the water companies to 
the London County Council Water Bill, and other Bills of the 
County Council relating to streets and buildings, improvements, 
Tower Bridge southern approach, and general powers, the Totten- 
ham and Forest Gate Railway, City of London Police, and West 
Middlesex Water. Amongst the Bills on the same day were the 
London Tramways Company’s Bill for the extension of the cable 
tramway at Streatham and the South-Eastern Railway Bill. 

THE BIRMINGHAM ASSOCIATION OF MECHANICAL ENGINEERS.—On 


| Saturday last a party of members of the above Association paid a 


visit of inspection to the Corporation Waterworks. They were 
shown round the works by the engineer in charge, who explained 


| the various points in connection with the pumping engines, 
| Campion and Thoms—will hold their sittings as usual, whether | 


boilers, &c., in great detail. The filtering beds were also inspected. 


At the conclusion of the visit a cordial vote was duly proposed 
| and carried thanking the engineer for his kindness and courtesy 
during the visit, to which he briefly responded, 
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TRIPLE-EXPANSION ENGINES OF THE RUSSIAN BATTLESHIPS POLTAVA AND TRI SVIATITELIA 
MESSRS. HUMPHRYS, TENNANT, AND CO., DEPTFORD, ENGINEERS 


(For descrption see page 54 
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RAILWAY MATTERS. 


Norices have been posted in the London and North- 
Western Railway Works at Crewe stating that until further 
notice the works will be opened on Fridays, thus giving five instead 
of four days’ work per week to nearly 7000 hands. 


On the 11th inst., at the meeting of the Finance Com- 
mittee of the Liverpool Corporation, Mr. Doughan said that the 
Dock Board and the railway companies had already made pro- 
nouncements of policy. The Lancashire and Yorkshire Railway 
Company had already reduced the rates from large towns, such as 
Blackburn and Darwen to Liverpool, to a lower rate than between 
those towns and Manchester. If the railways can do this as 
between Liverpool and Manchester, they will soon be asked to 
reduce them elsewhere. 


ConcERNING the structure known as Moorgate-street 
railway station, the City J’ress says: —‘‘ We understand that 
arrangements will shortly be made to commence the new station at 
Moorgate-street, and gradually demolish the present one. Accord- 
ing to the plans which have been prepared by Mr. G. Sherrin, 
Finsbury-cireus—the architect—the new building will be a vast 
improvement on that which has been condemned. There will be a 
large circulating area at the east end, surrounded by the booking 
offices of the various railway companies which have running powers 
into the station ; the frontage to the street will be a handsome 
one, while the staircases will be re-arranged and considerably 
widened.” 


M. N. Forney is publishing each month in his paper, 
the American Engineer and Railroad Journal, a list of the acci- 
dents that have befallen engineers and firemen for the month. 
Mr. Forney is horrified at the frightful casualties to enginemen ; 
and he may well be, for it makes every honest man sick at heart 
to read the details of the awful deaths and tortures suffered by 
these men. Some relief must be had, and it must be had soon, 
for this matter has grown to be a national disgrace. Mr. Forney 
collects his data from the daily press, and of course his report is 
very incomplete ; yet for September he reports forty engine acci- 
dents, in which thirteen engineers and fourteen firemen were killed 
and twenty-one engineers and nineteen firemen injured. 


AN express goods train from Liverpool to London was 
completely wrecked on the Midland line near Leicester on Sunday 
morning. On nearing Great Bowden one of the thirty-five wagons 
of the train was thrown off the line by a roll of web newspaper 
falling under the wheels. The train, which was going at a high 
speed, continued to run nearly two miles, the wheels of the wagon 
smashing the chairs in its progress. On reaching Market Harbo- 
rough station, after a perilous passage over the London and North- 
Western Railway viaduct, the train came in contact with the 
station platform, smashing the masonry and tearing up the per- 
manent way. It ploughed its way through the station, leaving 
twenty-one wrecked wagons between the station platforms. 


Tue struggle between traders and the railways con- 
tinues with unabated vigour and probably undiminished useless- 
ness, At a meeting of the Mansion House Railway Rates Associa- 
tion on Tuesday resolutions were adopted approving the opinions 
expressed in the report of the Select eoniiee on Railway Rates, 
but declaring the recommendations of the report inadequate ; 
urging the Government to initiate legislation at the earliest ible 


moment to remove the grievances complained of by traders and | evolved, the metal is placed in a solution of salt of the desired 
agriculturists, recommending traders to continue their refusal | metal. : 
to pay increased rates ; and suggesting other steps in support of | adherent that, in the case of silver, gold, or copper, the plate can 
the position taken up by the association. The remedy of much of | be rolled out or polished. When coating with gold or copper, it 


that; of which traders complain lies in their own hands. There 
should be no more necessity for sending heavy merchandise and 
minerals by the rapid railway than there is for sending coal by 
parcel post. With a slightly different system of doing business, 
the canal and sea-borne goods shoald include most of the heavy 
traffic. 


Tue Great Northern Railway Company has signed an 
agreement with the Stamford and Essendine Railway Company, to 
lease from them their undertaking, at a fixed rental of £3000a 
year for the first ten years, and thereafter at £3500a year. The 
agreement provides that if at any time the Stamford and Essendine 
Railway shall become part of a through line of railway to London, 
with the consent of the Great Northern Railway Company, then 
the rental shall be increased to £5060 a year; but if ‘‘a new 
through line to London shall be made to pass through the present 
borough of Stamford, or to take the railways of the Stamford 
Company, or any part thereof, without the consent, or in spite of 
the opposition, of the Great Northern Company,” then the Great 
Northern Company shall be entitled to terminate their agreement, 
and the Stamford Company shall pay for all improvements made in 
their undertaking by the Great Northern Company. A corre- 
spondent of the Standard says the railways to which this agreement 
refers run from Stamford, in Lincolnshire, to Essendine, in the 
county of Rutiand, with a branch line to Sibson and Huntingdon- 
shire. 


Two more frightfully fatal railway accidents have 
occurred on American linesina week. One was on the west side of 
the Hackensack Bridge, on the Morris and Essex branch of the Dela- 
ware, Lackawanna, and Western Railway, near Jersey City. The 
train, which leaves Roseville at nine minutes past eight o'clock, 
and is known as the Orange express, ran into the rear of the 
Dover express at half-past eight. Two of the carriages of the 
Dover express were completely smashed. Fifteen passengers in 
the two rear carriages are known to have been killed, and at least 
twenty-five are seriously injured. The second was even worse than 
this. It took place on the 17th at Chester Courthouse, forty-five 
miles from Charlotte. A train belonging to the Georgia, Carolina, 
and Northern Railway Company dashed into the New York and 
Florida limited express on the Richmond and Danville line, at the 
point where the two systems intersect, and so far as has been 
ascertained, twenty-five persons have lost their lives. The engine 
of the G>orgia, Carolina, and Northern train struck the Puilman 
sleeping carriage of the express, which was crowded with prominent 
residents of New York and Washington, who were bound for the 
south. The whole of the occupants of the carriage were killed or 
severely injured. 


In a report on a collision which took place on the 15th 
November, at Ramsey terminal station, on the Great Northern 
Railway, Major Marindin says:—‘‘This collision was caused by the 
failure of the driver to get his engine under proper control when 
approaching Ramsey station on his return journey from Holme at 
about 6 p.m. It appears to be the practice to work this short 
branch with a tender engine, which is not turned, and runs tender 
first on the journey from Holme to Ramsey. It is much to be 
desired that, on branches where there are no facilities for turning 
engines, properly constructed tank engines should be used for 
working passenger trains, for the running of engines tender first 
involves a certain amount of risk, and exposes the drivers and 
firemen to great discomfort in bad weather. It is more than 
possible that if the engine in this case had been running in front 
of the tender, or if it had been a tank engine, the accident would 
not have occurred, for in either of these cases the sand applied to 
the rails would have affected all the wheels, instead of only two 
_ of the engine wheels. This branch line is owned by the Great 

stern Railway Company, but is leased to the Great Northern 
Railway Company, and, under the order in accordance with the 
regulation of Railways Act, 1889, issued to the owning company 
on the 20th November, 1890, it would appear that the points and 
signals at Ramsey station ought to have been interlocked before 
the 20th November, 1892, the date at which the order in question, 
so far as regards interlocking, came into operation. It is desirable 
that the Great Eastern Railway Company should be called upon to 
cause the necessary work to be carried out at once.” 








NOTES AND MEMORANDA. 


In the week ended Saturday, January 13th, the deaths 
registered in thirty-three great towns of England and Wales 
corresponded to an annual rate of 28°6 per 1000 of their aggregate 
population. It was 60°2 at Norwich, 56°7 at Plymouth, and 36°6 
at Bristol, and was lowest at Gateshead, namely, 19°5, 


In Greater London last week 3858 births, and no less 
than 3147 deaths, or one every 3°2 minutes, were registered, corre- 
sponding to annual rates of 33°8 and 27°6 per 1000 of the estimated 
population. The least harmful method of disposing of the dead 
will at this rate soon become a pressing question. 


In London, including the metropolitan workhouses, 
hospitals, and lunatic asylums situated outside registered London, 
2867 births and 2462 deaths were registered, or nine and 123 
respectively above the average numbers in the corresponding weeks 
of the last ten years. The annual death-rate per 1000, which had 
been 26°3, 23°3, and 24°%5in the preceding three weeks, rose last 
week to 29°5 During the four weeks ended on Saturday last the 
death-rate averaged 25°9 per 1000, being 0-4 per 1000 above the 
mean rate in the corresponding periods of the ten years 1884-93, 

In his last annual report Mr. H. C. Russell, the 
Government astronomer for New South Wales, refers to the effect 
of altitude on temperature. In works of reference it is usually 
stated that a rise of 300ft. causes a fall of 1 deg. Fah., but this 
quantity must evidently vary with the locality. A comparison of 
the average temperatures at ten different places with that of 
Sydney, making an allowance at the rate of 1 deg. Fah. for a 
difference of 1 deg. of latitude, gave 344ft. as the mean elevation 
required to produce a fall of 1 deg. Fah. 

On the composition of the waters of the Dranse du 
Cablais and the Rhone at their entrance into the Lake of Geneva, 
a paper was recently read before the Paris Academy of Sciences, 
by M. A. Delebecque. The varying quantities of solid residue in 
the waters of these two rivers are given for various times in the 





year. The proportions of the substances dissolved vary, calcium 
sulphate being t 

in greater proportion in summer. 
gives for the amounts of dissolved matter carried annually into the 


Lake of Geneva by the Rhone and by the whole of its affluents, | 
| respectively, the figures 750,000 and 1,150,000 tons, 


In their further investigations on the specific heat of 


water, MM. Bartoli and Stracciati—Ana. Chim. Phys. [6], 29— | 
The total | 
heat absorbed between 0 deg. and / deg. by unit weight of water | 


adopt as unity the specific heat of water at 15 deg. C. 


is given by the formula Q¢ = 1:00663¢ — 0°0002969817 + 
0-0000014462177 + 0°0000001063874 -— 0-0000000005647°, The 
mean specific heat is obtained by dividing by ¢, and the true 
specific heat by differentiating. The differences between the 
calculated and experimental values, as pointed out in the Jowrza/ 
of the Chemical Society, do not amount to 0°00005. 


AT a recent meeting of the Berlin Physical Society, 
Prof. Neesen demonstrated a method of coating aluminium with 
other metals. This consistsin dipping the aluminium in a solution 
of caustic potash or soda, or of hydrochloric acid, until bubbles of 
gas make their appearance on its surface, whereupon it is dipped 
into a solution of corrosive sublimate to amalgamate its surface. 
After a second dipping into caustic potash until bubbles of gas are 


A film of the latter is nang | formed, and is so firmly 


is well to first apply a layer of silver. When thus treated the 
aluminium may be soldered with ordinary zinc solder. 


Tue “ Transactions”’ of the Devonshire Association for 
the Advancement of Science for 1893 contain a good account, by A. 
Chandler, of the climate of Torquay, a resort favoured by a large 
amount of sunshine; dividing the year into two periods the 
summer has an average of 43°4 per cent., and the winter 30°5 per 
cent. of the possible amount. The average mean shade tempera- 
ture is 50-2 deg., and the mean annual range 1l‘4deg. The mean 
temperature of summer is 56-5deg., and of winter 43°8deg. The 
highest summer temperature during the year 1892 was only 
782 deg., and the lowest winter temperature was 22'4deg. The 
mean annual rainfall for twenty-tive years, 1864-88, was 37in.; 
June is generally the driest month, with an average of about 2in., 
and January the wettest, with a mean ofa little over 4in. The obser- 
vations are now organised and provided for by the Town Council, 


ound more abundantly in winter, and the alkalies | 
An approximate calculation | 





Over two miles of cedar block paving, on a slag 
foundation, was put down at Lake Forest, IIll., a surburb of | 
Chicago, during the past season. The work cost about 45,000 dols., | 
and was done by the Ross Sapless Paving Block Company, of | 
Saginaw, Mich., with Alexander, Hill, and Enricht, Chamber of | 
Commerce Building, Chicago, as engineers. Hngineering Nevs | 
says the slag was spread 7in. in depth, and covered with gravel | 
sufficient to fill all interstices, and leave sin. cover over all. After | 
a thorough rolling a cushion of froin lin, to 2in. of sand was spread | 
over the slag, and upon this 6in. of sapless cadar blocks were 
placed. Clean lake shore gravel was then swept over the surface, | 
entirely filling all spaces between the blocks, and leaving the | 
surface free from stone. The paving was then thoroughly rolled 
with a six-ton Pope reversible roller, which left the surface as | 
smooth as when laid upon a plank foundation. The work was then 
completed with the ordinary cedar paving. 


AT a recent meeting of the Paris Academy of Sciences, | 
M. Bertrand, one of the secretaries, announced the names of those 
to whom prizes had been awarded. These include the extraor- | 
dinary prize of 6000f. offered by the Department de la Marine for | 
contrivances increasing the efficiency of the Navy, was distributed 
among M. Bourdelles (for lighthouse illumination), M. Lephay | 
(compass with luminous index), and M. de Fraysseix (system of 
optical pointing); the Prix Montyon of 700f., to M. Flamant (hy- 
draulics), the Prix Plumey of 2500f., to M. Lebasteur (steam engine 
appliances); the Prix Fourneyron of 500f,, to M. Brousset (fly- | 
wheels); the Prix La Caze of 10,000f., to M. E. H. Amagat (gases 
and liquids). The Prix Montyron, for improvements in unhealthy | 
industries, was divided between MM. Garros (porcelain manufac- | 
ture) and Cogquillon (fire-damp meter). The Prix Trémont of | 
1100f., to M. Jules Morin, for his useful hydrostatic and other 
inventions. The Prix Gegner of 4000f., to M. Serret. The Prix 
Gaston Planté of 3000f., to M. Blondlot (electric interference). 


In a paper recently read before the Chemical Society 
on ‘‘ The Freezing Points of Triple Alloys,” by C. T, Heycock and 
F. H. Neville, the authors describe further experiments on the 
freezing points of alloys. They find that gold and cadmium, 
which in previous experiments seemed to combine together to 
form a compound (Au Cd), behave similarly when they are together 
dissolved in tin, bismuth, thallium, or lead. The interaction of 
these metals appears, therefore, to be independent of the nature 
of the solvent. Silver and cadmium, when dissolved together in 
different metallic solvents, give results resembling those obtained | 
with gold and cadmium. Dissolved in tin or lead, the maximum | 
freezing point is reached when the ratio of the two metals is | 
2 Ag: Cd, and in thallium the ratio is almost the same. With 
bismuth, however, the maximum freezing point is reached at the | 
seg 4 Ag:Cd. The existence of metallic compounds | 

aving these formule seems to be probable. Aluminium, when 
dissolved with tin and gold, behaves as if it were composed of 
molecules of the composition Alp, The maximum freezing point 
of a mixture of aluminium and tin to which gold has been added 
is identical with that of pure tin, and corresponds with the pro- 
portion Alp Au. It appears probable from these results that a 
stable, insoluble compound (Au Al,) is produced, the gold com- 
pletely removing the aluminium from solution. This compound is 





similar to Roberts-Austen’s purple alloy of aluminium and gold. 


a 





MISCELLANEA. 


THE Shelton Iron, Steel, and Coal Company, Stoke. 
on-Trent, have been entrusted by the Admiralty with a contract 
for the supply of high-class iron to the dockyards, 


Preparations for the forthcoming experiments in elec. 
trical sanitation are proceeding at Worthing, and operations wi] 
probably be commenced about a week or ten days hence. 


Tur Ramsgate Corporation having granted the 
ry permission for carrying the wires to the town post-office, 
telephonic connection will be now made direct between the North. 
sand head lightship of the Goodwin lightships and the Ramsgate 
Post-office. 


Tue Italian Consul-General requests us to state that 
the term for the admission of applications for space for machines, 
implements, Xc., relating to the wine and olive oil industries at 
the International Exhibition to be held this year in Milan, which 
was originally fixed for December 31st last, has been extended to 
the 31st inst. 


Tue Lords Commissioners of the Admiralty have 
decided to adopt the designs of, and have placed the order with, 
Messrs. Baxters, Limited, of Sandiacre, Nottingham, for the steam 
cable gear required for the new cruisers H.M.S. Talbot, Minerva, 
and Eclipse, recently laid down at Devonport, Chatham, and Ports. 
mouth Dockyards respectively. 


Sir Bensamin Baker, K.C.M.G., F.R.S., has consented 
to distribute the prizes and certificates to the evening class 
students at the People’s Palace on the 24th January. The 
distribution will be combined with the annual conversazione to all 
the evening students. Sir John Johnson, Master of the Drapers’ 
Company, will preside. The evening classes have resumed work, 


ConcERNING the Santiago—Chile—Mining and Metal. 
lurgical Exhibition, 1894, the Department of Science and Art has 
received through the Foreign-otfice a despatch from her Majesty's 
Minister in Chile, in which it is announced that the opening of the 
above-mentioned exhibition has been postponed from April until 
September of this year; but that notwithstanding this deferred 
date of opening, exhibits can at once be forwarded to Santiago. 


A map of England and Wales, very useful to mining 
engineers and colliery proprietors, is again published by the 
Colliery Guardian, showing lines of equal magnetic declination or 
variation of the compass corrected to the beginning of this year, 
It is mounted on cloth and rollers, and the map itself is — by 
9}in,, and in a north-east and south-west direction takes in Calais, 
Boulogne, Dieppe and Fecamp, and Edinburgh, Glasgow and 
Belfast. The lines depend on the surveys of Professors Riicker and 
Thorpe, as published in the ‘‘ Phil, Trans.” 


Tue Square Drilling Machine Company is putting its 
machines to work on the manufacture of a much-needed tool, 
namely, a good box spanner. We have seen samples of the 
spanners for jin. and gin. nuts, The hexagonal hole is very 
accurately made, and of the proper size and depth. Box spanners 
are much more often required in fitting and erecting shops than 
obtainable there, and nuts are often spoiled, bolts and studs often 
imperfectly tightened up through the want of them, and much 
time wasted, 


A NEw steam fire engine of 260 gallons capacity has 
just been constructed for Mr. J. C. Wills, a well-known resident of 
East Stonehouse, for presentation to the town. The ceremony of 
handing over the new engine to the local board took place on Tues- 
day last, January 9th, in conjunction with the opening of the Town 
Hall by the Earl of Mount Edgeumbe. At the trial of the engine, 
which was made by Messrs. Shand, Mason, and Company, steam of 
100 lb. pressure was, we are told, raised from cold water in 6 min, 
40 sec., and a }4in. jet projected to a height of 160ft. 





Barrow is taking much interest in a proposal to improve 
the trade of the town by developing the Siemens-Martin stee! 
industry in the manufacture of shipbuilding material. It is argued 
that Barrow, by reason of its natural advantages, ought to be the 
hub of this trade, and that, with steel forge and other works, the 
town should be able to supply practically the whole of the require- 
ments of shipbuilders. If this were done, it would naturally lead 
to a development of the shipbuilding and marine engineering 
industry of the place. 


Writinc to the Times on the 12th inst. a corre- 
spondent living in Endsleigh Gardens mentions that at 5 a.m. an 
explosion woke the whole household, and it was found the lid of a 
manhole or trap used in connection with the St. Pancras electric 
lighting mains had been blown away, and was lying a foot or two 
off the orifice, sufficiently indicating the locality and force of the 
explosion. These sudden elevations of hand hole or joint box 
covers are growing too frequent to be pleasant, or to be allowed to 
continue without inquiry as to cause, It would almost appear 
necessary to ventilate them. 


Tue Sheffield and South Yorkshire Navigation Com- 
pany have deposited-a Bill in Parliament to extend the period for 
the compulsory acquisition of land, and to make further provision 
with regard to the transfer to the Navigation Company of the 


| canal undertakings of the Manchester, Sheffield, and Linco'nshire 


Railway Company. Under the original Act the time for the com- 


| pulsory purchase of additional land for new works expired on 


August 25th, 1894. Parliament is now asked to extend the time 
until 26th August, 1897. The Bill has passed the Standing Orders 
unopposed, and will now proceed to the next stage. 

Tue Chili Mining Society is organising a Mining and 
Metallurgical Exhibition to be held at the Quinta Normal, to the 
west of Santiago, a fund of £6000 having been voted for the enter- 
prise. Of the twenty-five classes:—1V., includes hand, com- 
pressed-air, and electrical rock drills; V., boring apparatus; VI., 
pumps; VII., winding engines ; IX., mining explosives; XVIL., 
appliances for the transport of minerals—wire, tramways, 
telpherage; XXII., scientific instfuments in connection with 
mining; XXIII, tools and accessories used in mines—lamps, 
apparatus for ventilating, life-saving, kc. The date of 15th 


| March has been chosen for the opening. 


CotoneL W. M. Ducat, R.E., recently held a Local 
Government Board inquiry into the application of the Horfield 
Local Board and Barton Regis Sanitary Authority for sanction to bor- 
row the sum of £11,948 for works of sewerage and sewage disposal. 
The Bristol Sanitary Authority decline to allow the Horfield rd 
to convey their sewage into the Bristol system, and therefore it is 
necessary to construct the works for which the loan is now required. 
Mr. Cotterell, C.E., the engineer for the scheme, stated that the 
works had been designed for the International process, which was 
well known to be one of the most advanced methods. The inspector 
said he felt the scheme was a good one, and the inquiry terminated 
in the usual manner, 


THE mercantile rivalry between Liverpool and Man- 
chester is occupying a large share of public attention at Liverpool, 


| the most prominent feature being a strongly-expressed desire at 


Liverpool that the Mersey Dock Board and the railway companies 
should reduce their tolls, rates, and dues. Preliminaries are now 
being arranged for a conference between the representatives of the 
Mersey Docks and Harbour Board, the Liverpool Chamber of 
Commerce, the railway companies, and the Live 1 Corporation, 
to promote through traffic and make further improvements to 
facilitate trade on the Mersey. There are many complaints of the 
supineness of the Mersey Board, their policy of merely watch- 
ing and ‘not meeting the views of large sections of Liverpool men. 
Merchants and buyers are giving up Liverpool offices and going to 
Manchester, 
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pyar Volume, Also Two Two-page Engravings of the 
Triple-ex pansion —— of the Russian Battleships Poltava and 
Tri Sviatitelia, and Passenger Tank Locomotive, South-Eastern 
railway.  Hvery copy as issued by the Publisher include copies of 
the Supplements, a subscribers are requested to notify the fact 
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TO CORRESPONDENTS. 
Registered Telegraphic Address, ‘ENGINEER NEWSPAPER, 
LONDON.” 


*.* In order to avoid trouble and confusion, we find it necessary to inform 
correspondents that letters of inquiry addressed to the public, and intended 
Jor insertion in this column, must in all cases be accompanied by a large 
envelope legibly directed by the writer to himself, and bearing a penny 
postage stamp, in order that answers received by us may be forwarded to 
their destination. No notice can be taken of communications which do not 
comply with these instructions. 

*.* We cannot undertake to return drawings or manuscripts ; we must there- 
rore request correspondents to keep copies. 

W. J. G. (Clapton).—The locomotives in question hace not been overlooked, 
We shall probably publish engracings in an carly issue, 

J. L. (Ballarat).—No. The speed of the vessel has not been overlooked, and 
the part which it played in her deatruction was very Sally recognised, 

H. B. 
it ia not in accordance with the rule above aa to the name and addresa of 
those who aend letters for publication, we cannot deal with it, f 

METAL. — There is no such metal, An alloy of lead and antimony expands 

hen solidifying, but no solid metal expands as it cools, But sow 

together, as in the 

hulance of a chronometer, you can obtain a motion veault which will le 
equivalent to that which would reault Jrom expansion by cold, 

E. C. 

vnmer and winter tanperatures is too small to have anything to do with 
the matter, It ia probable that one act of engines waa better erected in the 
hip than the other, We have ouraelvea met with a case in irhich it was 
necessary to have the holding-dowa bolta of the main frame alack to prevent 
the engines working hot, 


We duly received a communication and apecyications from you, but ax 


wetals 
contract more than others, and by combining thea 


The amount of expansion and contraction due to the differcace betircen 


They could be reduced twa revolutions per minute 
y acrewing down the nuta, No douht in thia cose the engine bearer had been 
strained, ; 
A. W. (Ramsgate).—Jt is hardly possible to advise you aa to the best course to 
take veapecting a boy onty fourteen yearaofage He may usfelly study sou 
vudimentary books on the subjects you mention; “* Blementary Mechanic x," 
of Blackien Blementary Texrt-hook Serica, and “ Electrical Inatrument 
Making Jor Amateura,” by SR. Bottone, published by Whittaker and Co, 
Later, you may get him“ The Blementary Manual of the Steam Bagine," 
hy A, Jamieson, published by Griffin and Co, and “The Blew 
Machine Design,” by Vaiing published by Longmana and Co, and 
Mechanica for Engineering Stialenta,” by Ae N. Somerscaten, published by 
| Annandale, Hull, Itianotvory likely that he will iad Greek any um, 
The Todhunter he haa ia very necessary to the atudy of alagchra, and the 
Buclil optional, Concerning an opening in worka, it will be quite early 
enough if you write a year hence, On machine drawing, the book by T, and 
1. G, Jones, publiahed by John Heywood, may be recommended Me ovght 
vot to work more houra per week than he doca now, , 


vta or 








LUBRICATED SURFACES.—PRESSURE NECESSARY TO SQUEEZE 
OUT RAPE SEED OIL, 
(To the Editor of The Engineer.) 

Sin,—Will any of your readers kindly inform me where I could obtain 
reliable information as to how much — per square inch rape seed 
oil will stand before it is squeezed out and allows absolute metallic con- 
tact to take place between the lubricated surfaces? G, 

17, Gladwell-road, Hornsey, N., 

January 11th, 





ERRATUM, 

In our issue for January 5th, page 18, first column, first paragraph, for 
“the average consumption of coal by these engines is 35°41b. per mile, 
with oil, the coal used for lighting up, &c.," should read “ the average 
consumption of coal by these engines is 35°4 1b. per mile. With oil, the 
coal used for lighting up, &c.” 


a SUBSCRIPTIONS. 

THE ENGINEER can be had, by order, from any newsagent in town or country 
at the various railway stations; or it can, if preferred, be supplied direct 
from the office on the following terms (paid in advance ):— 

Half-yearly (including double number) .. £0 14s, 6d, 
? Yearly (including two double numbers)... .. £1 98. Od. 

Tf credit occur, an extra charge of two shiilings and sixpence per annun will 
te made. THe ENGINEER is registered for transmission abroad, 

A complete set of Tut ENGINEER can be had on application. 

Jn consequence of the reduction of postage on newspapers to one uniforia rate 
for any destination outside the United Kingdom, Forcign Subscriptions 
will, until further notice, be received at the rates given below. Foreign 
Subscribers paying in advance at these rates will receive THE ENGINEER 
weekly and post free. Subscriptions sent by Post-office Order must be 
accompanied by letter of advice to the Publisher, ? 

Tun Paper Copirs— 


Halfeyeariy .. 2c oc «2 0c ce oo oo £0 18% Of. 
Yearly eo © ae cc e6 co co #1 168, Od, 
Tuick Paper Coprrs— sah 
Half-yeariy .. 20 02 00 0c cc os oc £1 On Sa. 


MT e8. Jee)? cad: 00: op. Oe. ae dc ue, 
READING CasEs.— The Publisher has in stock reading cases which will hold 
thirteen copies of THE ENGINEER. Price 28, 6d. each, 











ADVERTISEMENTS. 

*.* The charge for advertisements of four lines and under is three shillings, 
for every two lines afterwards one shilling and sixpence; odd lines ave 
charged one shilling. The line averages seven words. When an advertise- 
ment measures an inch or more, the charye is ten shillings per inch, All 
single advertisements from the country must be accompanied by a Post-office 
Order in payment, Alternate Advertisements will be inserted with all 
practical regularity, but regularity cannot be guaranteed in any such case. 
Allexcept weekly advertisements are taken subject to this condition, 

Prices for Displayed Advertisements in “ ordinary” and “ special” positions 
will be sent on application, 

Advertisements cannot be inserted unless delivered before Six 
o'clock on Thursday evening; and in consequence of the 
necessity for going to press early with a portion of the edition, 
ALTERATIONS to standing advertisements should arrive not 
later than Three o'clock on Wednesday afternoon in each week. 

Letters relating to Advertisements and the Publishing Department of the 
paper are to be addressed to the Publisher, Mr. Sydney White; all other 
letters to be addressed to the Editor of THe ENGINEER. 








MEETINGS NEXT WEEK. 

InsTITUTION OF CiviIL EnorngEers.—Tuesday, January 23rd, at 25, Great 
George-street, Westminster, 8.W., at 8 p.m. Paper: ‘The Tunnels of 
the Dore and Chinley Railway,” by the late Percy Rickard, M. Inst. C.E. 
Thursday, January 25th, at 2.45 p.m. Students’ visit to the Cable Depot 
of the London Tramways Company, Streatham-hill. Train leaves Victoria 
at 2.20 p.m. 

InsTITUTION OF ELecTRICAL ENGINEERS.—Thursday, January 25th, 
at 25, Great George-street, Westminster, at 8 pm. Paper: ‘‘ Notes of 
a Trip to the United States and to Chicago, 1893,” by W. H. Preece, C.B., 
F.R.S , past president. 

THe Junion ENGINEERING Society.—Saturday, January 20th, at 3 p.m. 
Visit to the Engineering Laboratories, Workshops, &c., of the Battersea 
Polytechnic Institute, Battersea Park-road, 8.W. 

Society oF Arts.—Monday, January 22nd, at John-street, Adelphi, 
at 8 p. m. Cantor lectures. ‘‘ The Detection and Measurement of Inflam- 
mable Gas and Vapour in the Air,” by Frank Clowes, D.Sc. Lecture I.— 
The necessity of detecting minute proportions of fire-damp, coal-gas, and 
petroleum vapour in air—Early tests for fire-damp with the naked candle 
‘lame—Later tests with the Davy lamp—Improvements in tests with oil 
flame of safety lamp—Use of benzoline flame in safety lamp. Tuesday, 
January 23rd, at 8 p.m. Foreign and colonial section. Paper: ‘‘ Morocco 
and its Races,” by — Charles Rolleston. Wednesday, January 24th, 
at _— Eighth ordinary meeting. Paper: ‘‘ American Carriages,” by 
G. Herbert Thrupp. Sir John B. Monckton, F.S.A., will preside. 

Roya InstituTIoN oF Great Britain.—Friday, January 26th, at 
9p.m. Paper: ‘Old Irish Song,” by Alfred Perceval Graves. Tuesday, 
January 23rd, at3 p.m. Paper: ‘ Locomotion and Fixation in Plants 
and Animals,” by Professor Charles Stewart. M.R.C.S., Pres. L.S. Thurs- 
day, January 25th, at 3 p.m. Paper: ‘‘ The Life and Genius of Swift,” by 
Rev. Canon Ainger, M.A., LL.D. Saturday, January 27th, at 3 p.m. 
Paper: ‘‘ English Schools of Musical Composition,” by Professor W. H. 
Cummings, F.8.A., Hon. R.A.M. 





DEATH. 
On January 12th, at Mount Ararat, Richmond-hill, Henry Francis 
Ross, C.E., aged seventy-four. Papers in Chili, Peru, Venezuela, and 
United States of Columbia, please copy. 
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THE END OF THE CHICAGO EXHIBITION. 

THE Chicago Exhibition is a thing of the past, and by 
the 1st of May there will probably be nothing left on the 
586 acres which it occupied to remind the world 
that the biggest exhibition ever held had occupied the 
ground for many months. The Exhibition Company has 
paid the Jackson Park Commissioners £40,000, and 
handed them over all the building besides, except the 
Manufactures and Fine Arts buildings. It was at one 
time proposed that these should be taken down and 
re-erected in some other locality; but it would not be 
safe to reckon on this or indeed any other scheme 
connected with this undertaking being carried out. The 
latest information of a trustworthy character that is 
available has been supplied by a report to Lord Rose- 
bery, written by our Consul, Col. J. Hayes Sadler, 
at Chicago. Colonel Sadler writes in very high terms 
of praise of the Exhibition, and we may regard 
him indeed as a somewhat prejudiced witness in 
its favour. Nevertheless we find. little in his report to 
convince us that the Exhibition has done any good to 
anyone but those who found employment, or other sources 
of emolument, in carrying out the enterprise. Among 
these certainly cannot be included the exhibitors. The 
estimate of loss which we published some months ago 
deduced from official figures—was not far from the 
truth, although the attendance augmented considerably 
towards the close. The total outlay has reached the 
enormous sum of £8,522,439. The total receipts from all 
sources were £5,822,439, leaving a deficit of £2,700,000, 


which is not far from our estimate of £3,000,000. Of 
the gross sum, foreign and United States appro- 
priations reached about £2,300,000, and the United 


States Government granted £400,000. Nothing need be 
said of the enormous expenses incurred by private 
exhibitors. There is, it appears, a net balance left 
for the company of about £384,000, and it is antici- 
pated that this will enable the shareholders to get back 
15 per cent. of their investments. The capital stock 
amounted to £1,155,499, all which has been subscribed 
by the public. This represents, to say the least, a rather 
unsatisfactory financial operation. The value of the 
building is practically nothing, and a few more fires will 
effectually clear the ground. 

The history of the ‘* World's Columbian Exposition” 
has yet to be written. It is, we understand, in hand, 
and will fill twenty-five large volumes. How many copies 
will be sold? Extensive as the history will be, however, 
it will not, we venture to say, tell the whole story. Many 
things will perhaps not bear telling, while others even when 
told will still remain invested with mystery. Jackson Park 
for example, was in 1891 a marshy swamp almost level 
with Lake Michigan. It is difficult to see how it could 
have been injured, yet, as we have said, the Exhibition 
company has had to pay the park commissioners £40,000 
to repair the damage done to the swamp by the Exhibi- 
tion. The catalogue of expenses contains several curious 
items. What, for example, is the meaning of “ National 
agitation, 65,208 dols.?” Does this represent sums paid 
to the American press for ‘‘ booming the show ?” Again, 
we find that no less than 118,600 dols., or, say, in round 
numbers £30,000, were expended on “ secret service.” A 
sum of £397,755 was contributed in the shape of 
souvenir coins. The idea was that these were to be sold 
at a premium ; much as were our own Jubilee coins. It 





appears that £33,000 worth of the American coins are 
still on hand. From the list of expenses we find that 
these coins must have represented a loss instead of a 
gain, at least that is what we gather from ‘‘ Souvenir coin 
expenses, 127,000 dols.” How was this £25,000 spent ? 
On many other points the unfortunate shareholders might 
perhaps obtain interesting information if they pressed 
for it, which is not probable. 

What has been obtained in return for the enormous out- 
lay remains to be seen. So far as available evidence goes 
at present, the return has been nothing. Our optimist 
consul writes :—‘‘ The ‘expenses of exhibitors were enor- 
mous, far beyond those at any previous exhibition. Some 
preparation was required from all in the shape of pavilions, 
show cases, or some expense of installation from which 
practically no salvage can be recovered. In the machi- 
nery and electricity departments expenses of this descrip- 
tion were extremely heavy. Distances were great, and 
transportation, especially to foreigners, proportionately 
costly. There was also the cost of maintenance and 
management, the travelling expenses, and hotel bills of 
exhibitors and employés, besides the time devoted to the 
Exposition. Some spent much in installation, some spent 
little. It seems to be thought that though not much was 
sold, the advertisement will pay, and exhibitors expect 
that they will in time get back many times the outlay they 
have gone to. Should their expectations be realised 
—and some think that there are already signs that they 
will be—the benefit would naturally, and in a great 
measure, be at the cost of those who did not exhibit. 
The total number of exhibits was about 92,000, of which 
about 22,400 were American. It is impossible that any 
estimate can be made of the exact cost to exhibitors; a 
calculation has been made, which puts down the sum of 
£200 to every American exhibitor; whether this is at all 
correct it is difficult to say, but the expenses to foreign 
exhibitors have certainly been far heavier. Perhaps at 
some future period more accurate information may be 
available.” The commercial value of the Exhibition has 
evidently thus far been extremely small. Even as an 
advertisement, it is doubtful if orders obtained through 
its influence will pay a tithe of the expenses incurred. 
Taking the Exhibition as a whole, it has really taught 
very little. Confining ourselves to the department in 
which we are interested, namely, engineering, there was 
practically nothing shown representing that which was 
wholly unknown before and wholly good, and it is easy to 
give the reasons for this. In the present day the 
inventor or the manufacturer does not keep silence 
until an exhibition gives him an opportunity for 
speaking out, he avails himself of the technical press 
and other methods of obtaining publicity. In this is to 
be found one reason for the silence of the American 
scientific press concerning the contents of the Machinery 
Hall. There was nothing or next to nothing there that 
had not been described already in its pages, and toa 
very considerable degree the same statement holds good 
of nearly all the departments. There has never been an 
equally colossal undertaking of the kind, and, we may add, 
probably never one so entirely ephemeral. In a year it 
will be forgotten, because there was nothing about it to 
leave a permanent mark on €he history of the arts and 
sciences. It was, in effect, infinitely too large. It was 
simply impossible for any individual to see a tenth of 
what claimed his attention in the time available. Every 
attempt to utilise the occasion in obtaining information 
likely to be useful fell through. Thus although there 
never was before, and probably never will be again, such 
a chance for testing water-tube boilers, and various 
methods of burning liquid fuel, not a solitary official 
experiment was carried out. It was supposed that at all 
events the labour of impartial juries would supply some 
indications of the directions in which progress had taken 
place, but the novel jury system broke down at the out- 
set. Undignified squabbles wasted time, and France, 
Belgium, and Norway withdrew their exhibits altogether. 
Up to this moment no complete list of awards has been 
made public, and against those announced more than one 
protest has been issued. I’rom various causes the 
Exhibition never attained the popularity anticipated for 
it. The total admissions, however, were 27,539,521, of 
which 6,059,380 were free, which was good considering 
that the price of admission was 2s. The total admissions 
at Paris in 1889 were 28,149,355. It is highly creditable 
to the American people to add that the crowds were 
remarkably well conducted, and that only 1138 arrests 
were made for inebriety. 

THE MACHINERY OF THE UNITED STATES NAVY. 

As the United States of America proceed with the 
construction of a navy, and add ship to ship, each being 
supposed to represent the results of the accumulated 
experience of the world, interest begins to arise in the 
machinery by which the new vessels are propelled. Much 
of the best of it we have already illustrated in our pages. 
Reports begin to reach this country of astounding per- 
formances under forced draught ; and reading these, we 
are forcibly reminded of the recent utterance of a very 
eminent American engineer, who has said that he never ex- 
pects to find more than two per cent. of plain unvarnished 
truth in an American newspaper. The official pronounce- 
ments are somewhat tardy in making their appearance. 
Possibly they are kept back to give the daily press time 
of grace for repentance ; but when they do appear, we 
learn at once that there is no Royal road to success, and that 
a thousand horse-power can do no more at the opposite 
side of the Atlantic than it can at this; a circumstance 
which indeed carries with it some annoyance for the 
American writer, but is none the less consoling to us and 
satisfactory to English naval architects and engineers. 
Still, some points are left in doubt which we would gladly 
know more about, and for this reason we have read with 
pleasure a paper brought recently before the American So- 
ciety of Naval Architects and Marine Engineers by no less 
an authority than Mr. Geo. W. Melville, Engineer-in-Chief 
of the United States Navy. Mr. Melville holds a position, 
we may add, of more importance than that filled by Mr. 
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Albert Durston in this country, and what he has to say 
concerning ships of war is worthy of all attention. 

Mr. Melville began by glancing at the history of the 
United States navy, whose origin he dates back but ten 
years, when were built the cruisers Boston, Chicago, At- 
lanta, and Dolphin. The earlier ships had, like our own, 
horizontal engines, to secure protection by keeping them 
below the water-line ; and we may digress here to say 
that we believe that it would be advantageous to revert 
to the horizontal type in our own unprotected cruisers. 
Mr. Melville speaks in high terms of the performance 
of the machinery in the Philadelphia, Yorktown, Bal- 
timore, and San Francisco, all fitted with horizontal 
engines ; and leaving history, he proceeds to discuss a 
problem which vexes the souls of naval engineers in all 
countries. Ships of war must be able to attain very high 
speeds on occasions. The greater part of their lives 
they are steaming at slow speed, and the loss of power 
incurred is very great. Mr. Melville very tersely 
points out—‘ That in the old days when 12 knots 
was the maximum speed it was an easy matter to run 
at 8 knots; but that itis quite a different afiair to cut 
down speed from 20 knots to 8 knots. The friction 
alone of moving the immense pistons and other moving 
parts of the 16,000 indicated horse-power engine when it 
is developing only 1500 indicated horse-power, deducts a 
very large amount from the gross horse-power and leaves 
the net a very small fraction.” He then goes on to 
describe in general terms what has been done to get over 
the difficulty; the expedients being no doubt familiar 
enough to most of ourreaders. It is noteworthy that in 
the Maine they have adopted with, it appears reasonable 
success, the plan of cutting out the low-pressure cylinder 
at small speeds and working the engines compound instead 
of triple expansion. The triple screws of the Columbia 
are another attempt in the same direction, the central 
screw only being used at low speeds. Experiment has 
proved that if the other two are disconnected and allowed 
to revolve, they will little impede the motion of the ship at 
moderate or low velocities. It has remained for a 
Professor of Harvard University to invent something at 
once new and good, which is, as the world knows, not the 
special function of professors in any country. It appears, 
however, that Mr. Hollis, the gentleman in question, was 
until lately one of Mr. Melville’s assistants in the Bureau 
of Stean: Engineering. The scheme is being tried ina 
light draught gunboat No. 7. In this case it was desired 
to combine as many desirable features as possible, so that 
the machinery was not only to be economical, but to be 
very light. With this latter end in view, more than two- 
thirds of the power is in the shape of tubulous boilers, 
whose weight is, roughly speaking, only half that of the 
ordinary cylindrical boiler. The special novelty in the 
design consists in having the engine designed as a quad- 
ruple-expansion engine for full power, taking steam to the 
high-pressure cylinders from the coil boilers, while the 
remainder of the boiler power, which consists of two 
cylindrical boilers, will furnish steam to the first receiver, 
a reducing valve being fitted so that the pressure in the 
receiver will be just equal to the pressure of the steam 
discharged from the high-pressure cylinder. Of course, 
while this is entirely novel, it is really an extension of the 
idea which has obtained for some time of exhausting 
from the auxiliaries into the receivers. This provides for 
full power. At reduced powers the engines will be made 
triple-expansion by disconnecting the large low-pressure 
cylinders, leaving the triple-expansion engines composed 
of the three smaller ones, and the cylinders have been 
designed so that they have good proportions for econo- 
mical working as a triple-expansion engine with steam at 
160lb. The cylindrical boilers are designed to furnish 
steam at this pressure, while the coil boilers will furnish 
in the high-pressure cylinders of the quadruple-expansion 
engine steam at 250lb. pressure. Naturally they can 
work at reduced pressures, so that either of the cylindrical 
boilers or any of the coil boilers may be used to furnish 
steam for the triple-expansion engine at moderate speeds. 

Mr. Melville supplies a good deal of information on 
points concerning which our naval authorities are prac- 
tically silent. He calls attention, for example, to the 
power expended in driving auxiliaries of all kinds, and, 
going further, he gives the loss a definite and startling 
value. The expenditure is indeed so great that, to use 
Mr. Melville’s own words, “it vitiates entirely the theo- 
retical calculations which are made for radius of action 
by simply taking the horse-power of the main engine at 





various speeds, and allotting a certain coal consumption 
for each horse-power, and then working out -from the | 
bunker capacity. For one of our ships, where the radius | 
of action has been computed at about 25,000 knots at a | 
speed of 10 knots, I had the calculation more carefully | 
done, allowance being made for steam for the auxiliaries, | 
and found that in reality the steaming radius would pro.- | 
bably not exceed 11,000 knots.” | 

Mr. Melville congratulates himself on the fact that he 
has had very little trouble with boilers, which he attri- | 
butes to the fact that they have not tried to get too much | 
out of them ; and he supplies some interesting informa- | 
tion, which will be new to many of our readers, concern- | 
ing the relative merits of the closed stokehold and closed | 
ashpit systems of forcing fires. During the American | 
war, Isherwood fitted, thirty years ago, nineteen gunboats | 
with ashpit foreed draught, and this system is pre- | 
ferred by Mr. Melville. With it, and the smallest care | 
in firing, leaking tubes in the combustion chamber are 
unknown—a statement strongly corroborative of Mr. 
Howden’s views. But unfortunately the plan is of 
but limited application in men-of-war, simply because 
in a war vessel with a protective deck and minute 
water-tight subdivision it is extremely difficult where 
there is a number of large boilers, so to arrange the 
blowers for closed ashpit forced draught as to ventilate 
the fire-room thoroughly. This is a point which is some- 
times forgotten, but if it is the fire-room would simply 
become intolerably hot, and while the boilers themselves 
will work admirably, the men will simply be killed by 
the heat. The San Francisco, of the United States navy, 





has ashpit forced draught, and all who have had experi- 
ence on her, and on other vessels, speak in the highest 
terms of praise of the greater facility, convenience, and 
comfort which attends this method. Mr. Melville speaks 
in very high terms of the tall funnel system, introduced 
by Messrs. Denny, notably in the Scot which has funnels 
120ft. high above the grates, and he tells a funny story 
of how he, wanting 100ft. chimneys put into the Brooklyn 
and Iowa, had the greatest difficulty in overcoming the 
opposition of an official high up in the Navy Depart- 
ment, who held that such funnels ‘‘ would be inartistic,” 
and therefore inadmissible. However, after a time, 
common sense prevailed over the artistic proclivities of 
the man in authority, and now long funnels have 
become the rule instead of the exception in the United 
States navy. 

The result of some careful experiments shows that the 
best engines and boilers in the U.S. navy require, when 
working at full power, a minimum of 2 Ib. and a maximum 
of 2°6 lb. of coal per indicated horse-power per hour. This 
is just about the same result as that obtained in our own 
Navy, and is probably explained, as compared with the 
better return obtained in the merchant navy, by the 
smaller heating surface per horse-power in the boilers. 
Mr. Melville makes the somewhat startling statement 
that he has found it necessary to standardise 
indicators very carefully. Im one case engines, 
according to the contractors, indicated over 10,000- 
horse power, and they expected to have a very 
considerable premium, but when the requisite corrections 
were made it was found that instead of over 10,000-horse 
power, the engines had developed under 9000. Some of 
the indicators used were 20 1b. per square inch in favour 
of the contractors at the higher end of the scale. We 
really do not think this could have occurred in this 
country. But then, of course, we are not “smart.” At 
any rate it seems that Mr. Melville now only uses 
springs guaranteed to be correct all over the ranges 
within 3 per cent. After referring to several other points 
of interest, Mr. Melville concludes with what appears to 
be a very valuable suggestion. Itis thatthe United States 
should construct a number of what may be called slow 
speed police boats, to look after American interests 
abroad—in such places as Honolulu, forexample. These 
little ships would have a displacement of 2500 tons and 
1500-horse power under forced draught, which would give 
them a speed of, say, 12 knots, with natural draught 
9 knots. They would carry about 650 tons of coal, and 
have a radius of about 13,000 knots. In a real war these 
craft would be withdrawn from service. They would be 
cheap, and would avoid a great deal of the wear and tear 
which is so costly in the case of large war vessels. 


STEAMSHIP PERFORMANCE. 

ApovuTt two years ago a brief account was given in 
these columns—ENGINEER, page 11, January Ist, 1892— 
of the gradual shortening in time of the Atlantic voyage, 
and a forecast was attempted of the probable efforts to 
cut down the time still more. At that time the crack 
vessels were the Teutonic and the Majestic, the Fiirst 
Bismark, and the Paris and New York—at that time sail- 
ing under the British flag as the City of Paris and the 
City of New York. Rumours only were afloat concerning 
two ships reported as ordered by the Cunard Company, 
and designed to outstrip the racers above named; but no 
official information as to size and expected speed was at 
that time procurable. The rumours, however, were not 
very far out, it seems, on the appearance of the Cam- 
pania and Lucania; and these vessels have already been 
sufficiently long on their station for a fairly correct 
notion to be formed of their average performance, and 
superiority over all other competitors. In the first 
place, it will be noticed that this gain in speed, 
though apparently trifling on paper, say of one knot, 
has only been secured by a very great increase 
in size and power; and that this increase has been strictly 
in accordance with Froude’s Law of Similitude, as quoted 
in these columns. In popular language Froude’s law 
may be stated thus:—‘‘ One per cent. increase of speed 
over a given voyage—Queenstown to New York—requires 
2 per cent. increase in length, 6 per cent. increase in dis- 
placement, and 7 per cent. increase in horse-power and 
daily consumption of fuel; though only 6 per cent. increase 
of fuel for the whole voyage.”’ Thus if an enlarged Paris 
is required to cross at 21 knots, an increase of 5 per cent. 
over the 20 knots of the present Paris, 560ft. long, of 10,000 
tons displacement, and 20,000-horse power, means that the 
enlarged vessel must be 10 per cent. longer, or 616ft. long. 
She must have 30 per cent. more displacement, or displace 
13,000 tons; and have 35 per cent. more power, or 27,000- 
horse power; and here we have as near as possible the 
dimensions of the Campania and Lucania. ‘The bunker 
capacity must be raised proportionately to the displace- 
ment, or from 2500 tons to nearly 3000 tons; but the coal 
shovelled daily must be raised from 300 to over 400 tons, 
and the stokehold complement proportionately increased. 
A higher pressure, too, must be carried; 10 per cent. 
greater if the engines are to scale; but the boilers will 


| have to be increased in size and number beyond the 


increase in geometrical scale, or the performance on trial 
will be a disappointment. But it will be urged that we 
are under-estimating the speed of the vessel, as the record 
of the westward voyage is now nearly 5 days 6 hours, 
which on a course of 2772 miles from Queenstown to 
Sandy Hook, works out to a speed of exactly 22 knots. 
It is the fact, however, though generally suppressed, that 
these 5 days 6 hours, or 126 hours, are false hours—short 
weight hours, although longer—because five hours have 
been deducted for difference of longitude. Adding these 
five hours, 131 true hours have been occupied on the 
voyage, and the true speed through the water sinks to 
2772 + 131, or 21°18 knots. A 21 knot vessel 


will occupy 132 true hours and 127 false hours, deducting 
five hours for difference of longitude, although four and 
a-half is all that is allowable between Queenstown and 
Sandy Hook; so that the speed is jockeyed in this manner 
up to 21°83 knots, 





—_—— 


The “clockers”’ of the record passages never add the 
five hours’ longitude difference on the return eastward 
passage when the vessel is running against the sun, but 
allow themselves the “ turn of the market.” For this 
reason the times of the eastward passages are a better 
speed record, though here the advantage of a wind, which 
is generally favourable, is to be reckoned with. 

While “clocking” in sport for the 100 yards, the 
quarter mile, the trotting mile, &c., has become go 
accurate that it is only surpassed by the electro-bal. 
listic apparatus at the proof butts, it still remaing 
in the pre-scientific stage when it comes to deal with 
the speed of trains or steamers, even on the trial trip. 

The apparent gain in speed on the westward voyage, 
due to running before the sun, becomes more and more 
important as the speed is increased. When the levitating 
aviator is perfected, which will cross the Atlantic at 
speed of over 455 knots, the passage will be made in less 
than no time, on the above mode of reckoning; and for 
the matter of that, this is done already by the sub. 
marine cable. If the speed through the water is \ 
knots, and the longitude difference is five hours over 
a voyage of 3000 miles — Southampton to New York 
for instance—the true hours on the voyage are 
3000 8000 


, and therefore 5 false hours; so that the 


. 3000 V 
apparent speed is he 
3000 — 5 


ae 2 
x . knots, or 
600 — \ 600 

Thus, if V is 24 knots, there is an apparent gain in speed 
of exactly one knot, and the voyage is apparently performed 
at a speed of 25 knots. The length in time of the voyage 
would be 125 true hours, as recorded by the chronometer, 
or the passengers’ watches; but taking advantage of the 
difference of longitude of five hours, this would be called 
a voyage of exactly five days. 

But each day would be twenty-five hours long, as the 
passengers would find out by luncheon being a full hour 
late every day; and if the captain was anxious to seize a 
favourable opportunity of making a record day's run of 
over 600 miles, he would be tempted to keep luncheon 
waiting still longer before he declared that it was noon on 
the ship. Ifthe five hours’ difference of longitude were 
added on the return voyage, there would be an apparent 


\ knots, an apparent gain of 


approximately. 


loss in speed of 600 + V knots, or ba approximately, 
3ut whether the longitude difference is allowed for, as it 
is on the westward voyage, or neglected as on the east- 
ward voyage, an increase of speed of U on V knots will 
shorten the time of each voyage by the same number of 
hours, namely, 3000 U-+V* minutes, on a course of 8000 
nautical miles. If ever Dr. Lardner’s scheme of an 
express Atlantic service between Galway and Halifax 
should be revived, the reduction of the distance to about 
2000 miles, still with the same longitude difference of 
nearly five hours, would emphasise this apparent increase 
of speed, and lead to rather astonishing results of 
sustained sea speed. 

The Scientific American declares that the locomotive 
race is off with this country, as we have scratched at the 
hopeless task of beating engine No. 999 of the New York 
Central Railroad,-which has attained a speed of 112! 
miles an hour! And we may well give up any similar 
contest with the new American cruisers, which can 
apparently suspend the laws of nature in their own 
favour, and secure unheard of speed with a trifling 
expenditure of power and fuel—as instance, in thie 
recent trial of the Columbia, Cruiser No. 12. However, 
at least the approximate truth in her case has come out 
at last. 
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HOPEFUL TRADE VIEWS. 

A REASSURING contrast to the pessimistic views as to the 
future of trade which are being entertained in some quarters 
are the recent pronouncements of men who, from their 
official position at the head of our national commercial 
departments, are better able to judge of the real condition 
of affairs. Take Sir Courtenay Boyle, for example. Than 
the Permanent Secretary of the Board of Trade, who should 
be able more correctly to gauge the manufacturing and indus 
trial position? And what says this authority? Speaking 
to a gathering of business men at Bradford, since our last 
issue, he admitted that we were passing through a period of 
depression, but added that there was no reason whatever for 
believing that that period of depression was permanent. 
Periods of depression, he went on, had never been permanent. 
They had always yielded to periods of prosperity, and he saw 
no reason whatever, if we avoided tricks and inaccuracy on 
the one hand and internal dissension on the other, that the 
trade of this country should not once more leap up with a 
bound to a higher position than it occupies at present. Such 
views are encouraging. His first condition, euphemis- 
tically warning the commercial world against bogus com- 
panies and false marking, is one which certainly is essential 
to solid prosperity, and we have reason for believing that in 
this respect 1894 will prove purer than its predecessors. As 
to the second condition, we commend it to the National 
Federation of Miners, who, this week, have been trying to 
insist upon 30 per cent. above the 1888 standard being the 
minimum wage payable under the rules of the new Concilia 
tion Board—-a condition which the masters of course cannot 
accept. Sir Courtenay Boyle’s observations contain food for 
reflection by both capital and labour alike. Let both take 
his good advice—in the engineering as weli as in other trades 
—and we shall be in all the better position to derive the 
fullest benefit from what, in his opinion, is evidently, in a 
commercial sense, ‘‘ the good time coming.” 


USELESS BRITISH CIRCULARS. 

Tue British Consul at Bahia, in his recent report on the 
trade of that district for 1892, repeats the warning so often 
given to, but apparently neglected by, British exporters, 
manufacturers, merchants, and traders as to the absurdity, 
folly, and uselessness of their sending catalogues, circulars, 
&c., printed and written in English to places where that lan- 
guage is not understood. The reciprocal agreement entered 
into between the United States and Brazil, in April, 1891 
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granting a reduction of 26 per cent. on certain goods, whilst 
others are admitted free, although in force for over two years, 
has not in any way affected the importation of English goods. 
The greater cost of labour in the United States, and freights 
being higher than from Europe, are the principal reasons 
why British trade has not up to the present been injured by 
the convention. ‘ Large numbers of catalogues, circulars, 
and price lists continue to be received at this Consulate ; not- 
withstanding the often repeated advice to British manufac- 
turers, these are invariably printed in English, and it can be 
easily understood that in a country where the English lan- 
suage is to the greatest part of dealers and shopkeepers 
very little known, if not totally unknown, such publica- 
tions are more or less useless, all parties preferring to 
purchase their goods from the wholesale established mer- 
chants of this city sooner than go to the expense and trouble 
of obtaining translations of the documents referred to, The 
Spanish language is thoroughly understood by all Brazilians. 
French is generally understood. Price lists in either of these 
languages will meet all requirements without necessitating 
the printing of same in Portuguese.” Complaints as to the 
neglect or refusal of British traders to adapt themselves to 
circumstances, and as to their carrying out the “ take-it-or- 
leave-it ’’ policy for disposing of their goods, are increasing. 








LITERATURE. 
Die Drahtseilbahnen der Sc hweiz. By K. WALLoTH.  4to, 
pp. 82, 10 plates. Wiesbaden: G. W. Kreidel. 1893. 


Tur growth of the larger towns in Switzerland has, as 
in other countries, brought the question of suburban 
communications into prominence, and generally with the 
added complication of great differences of level between 
the older and newer portions of the towns, which gene- 
rally being placed in river valleys or on lake shores, 
can only extend by building on the higher ground away 
from the watercourses. ‘The solution of the problem 
nas for the most part been found in the adoption of rail 
ways with gradients beyond the power of locomotive 
traction, which are usually worked by the water balance, 
as being the simplest and most effective contrivance, 
although in some instances direct driving by a motor 
at the upper station has been adopted. The oldest 
of these lines, that between Lausanne and Ouchy, 
which is something less than a mile in length, 
with the comparatively low maximum gradient of 1 in 9, 
has been at work since 1877, and its utility has been so 
great that the same method of conveyance has been adopted 
in other towns, including Biel, Neuchatel, Berne, and 
Zurich; and a further development of a much bolder 
character in the form of lifts for high-lying hotels and out- 
look points on mountain sides for the benefit of tourists 
who are unable or unwilling to depend upon their unaided 
climbing powers, is one of the most interesting features 
of contemporary engineering practice in Switzerland. 
The present volume, which is in the form of a report to 
the Imperial Ministry for Alsace-Lorraine, contains the 
result of a tour of inspection made by the author 


in Switzerland last year, when nineteen different 
lines were examined. Two of these are wire 
tramways for quarries, while the remainder are 


inclined railways with wire rope haulage, the same 
word, ** Drahtseilbahn,” i ¢., wire rope line, having to do 
duty for all kinds of construction. The descriptions of 
the different lines are systematically given, but notin any 
great detail, the author's object being to enlarge upon 
peculiarities special to individual designs, rather than to 
give a complete acccount of each work. The same prin- 
ciple has guided the selection of the illustrations, which 
are mainly sketches of particular points of construction, 
and not complete working drawings. The author 
acknowledges his obligation to the work of a predecessor 
in the same field, M. Alphonse Vautier, of Lausanne, 
and also speaks very highly of the utility of a tabular 
statement, published in March, 1892, by Mr. Stub, of the 
Federal Railway Department, which he would have done 
well to reprint, as the search for numerical data through 
the descriptive matter is somewhat tiresome, especially 
as that uncomfortable size, an exceedingly large quarto 
page, with the text in double columns, is adopted. A 
better generalised introduction would also improve the 
work, as there is nothing of the nature of an index to 
facilitate reference. 

Until recently the central rack or ladder rail has 
been used on most of the Swiss inclines, as a safety 
brake to hold the carriage in the event of the rope 
breaking; but as this casualty has never happened 
on any of the fifteen lines at work, the Federal authorities 
have allowed a system of clamp brakes on the rail head 
to be substituted on the new line up the Stanserhorn, 
which is probably the most considerable tourist lift yet 
designed. This when finished will have a length of nearly 
two and a-half miles, with a total rise of 4750ft.; which 
is not, however, to be worked as a continuous line, but is 
divided into three sections, with intermediate changing 
platforms. The gradients on the higher sections are as 
steep as 70 per cent. An electric motor is to be used, sup- 
plied from a hydraulic station of 175-horse power at 
Buochs, which also furnishes power to another mountain 
lift, the Burgenstock line, and to a manufactory, as well as 
lighting an hotel. Another example of electric driving is 
furnished by the line to the summit of Monte Salvatore, an 
outlook point above Lugano, which has a rise of nearly 
2000ft. in a length of about a mile. This is supplied from a 
central station about five miles distant from Lugano, at 
Maroggia, where about 700-horse power is available from 
a fall of water with about 800ft. head. The driving cur- 
rent, produced by an Oerlikon continuous current dynamo 
of 1800 to 2000 volts and 30 ampéres, is conveyed by a 
copper conductor of 5 mm., protected against lightning 
by a barbed wire line above it. 

Much other interesting information can be gathered 
from the author’s work, which will be especially useful 
to engineers travelling in Switzerland who may be 
inclined to combine the search for scenery with more 
serious studies. The get-up of the book apart from its 
clumsy form is excellent, and at the desire of the pub- 
lisher we mention the price, which is eleven shillings. 





FEED-WATER SOFTENING AND HEATING APPARATUS 


THE HEATER CONDENSER COMPANY, CONSTRUCTORS 


PURIFICATION FEED-WATER. 
Kot Fhea 

Now that high steam pressures are so universally adopted, 
the question of keeping the inside of the boilerclean and free 
from scale becomes of greater importance, and in some 
respects greater difficulty. 

We illustrate above a set of plant for this purpose, con- 
structed by the Heater Condenser Company, Westminster. 
It has, we are informed, been in active operation for some time 
ata large woollen mill in the Nottingham district, and is for 
dealing with 2500 gallonsof water per hour—2000 for boiler feed- 
ing and 500 for wool washing. The wrought iron vessel to 
the left hand is a chemical water softener, worked on an 
improved adaptation and extension of Clark’s process; it is 
simple in construction, having all the necessary compart- 
ments in one tank. 

The water to be treated enters at the top of the apparatus, 
nine-tenths passing over a water-wheel into what is called 
the mixing compartment—the water-wheel furnishes all the 
mechanical power required for agitating and elevating the 
proper proportion of chemicals into the mixing compartment 
—the remaining tenth of the water passing into the semi- 
circular part at the end of the main tank, and there takes 
up the required quantity of reagents. The usual cost of 
chemicals is, we are informed, about 1d. per 1000 gallons. 
The two waters—that is, the water to be treated and that with 
reagents—pass down the mixing compartment, and then up 
through the settling tank, where the current of the water is 
so slow that the liberated particles of impurities in the water 
settle on the plates provided for that purpose. These plates 
are placed at such an angle that the precipitate gradually 
slides down them to the bottom of the tank, where it is 
blown out in the shape of a white sludge; so that the 
softener can be worked continuously without stopping day or 
night if so desired, and thus reduce first cost in size of the 
apparatus, or when a storage tank is not available the water 
can be taken direct from the outlet, which is near the top, 
and as the apparatus is quite automatic in its action, it is not 
necessary to take a uniform quantity of water from it. 

In the case of the apparatus above referred to, the water to 
be treated is 30deg. of hardness on entering the softener, 
and leaves it quite bright at 5 deg. From the softener the 
water passes into the storage tank —the softener being 
sufficiently high to allow of this—thus saving the water 
having to be pumped twice. From the supply tank the 
water is run into a patent grease extractor, also constructed 
by the above firm, the quantity being regulated by means of 
a ball valve; into this tank the distilled water produced in 
the two exhaust feed-water heaters is also conveyed, and 
after separating the grease used in lubricating the cylinders, 
it mixes with the softened water. 

The pump employed is quadruple in its action, thus 
delivering the water in a steady stream, and could be used as 
an efficient fire engine in case of need; a connection for this 
purpose will be seen in the illustration. This pump delivers 
the water at the boiler pressure through the two heaters 
direct to the boilers as well as into a system of pipes, into the 
wool-washing house or wherever it may be required, either 
for washing, heating, drying-rooms, or warming the buildings. 


OF 








If another connection be taken from the pump delivery | 


before it enters the heater, a cold water supply can thus be 
taken all over the works. 
it will start and stop automatically according to the increase 
or decrease of pressure in the delivery pipe, thus giving a 
continual supply day or night of soft pure hot or cold water; 
and as all the heating is done by exhaust or waste steam 
only, the saving is very large, to say nothing of the great 
convenience. The gain in the case in point was, we are 
informed, about £600 per annum. We are told that in most 
cases the cost of plant is recouped in two years, and the ex- 


The pump is constructed so that | 











perience with good feed-heaters and purifiers of various kinds 
is confirmation of the statement. 








THE CAMPBELL VERTICAL GAS ENGINE. 





Tue engravings herewith illustrate a new design of gas 
engine of vertical form with inverted cylinder. The engray- 





es 


Fig. 1-CAMPBELL VERTICAL GAS ENGINE 


ings are from photographs of an engine of three brake horse- 
power, four sizes being made. The engine has two valves, 
one for the admission of gas and air; this is automatic, and 
opens when the piston moves downwards; a light spring on 


| the end of the spindle closes it when compression commences 


on the upstroke. Ignition on crossing the dead centre takes 
place by a heated tube, which Mr. Campbell claims to have 
introduced into practical use eleven years ago. The other 


| valve mentioned is the exhaust valve, and it is opened on the 
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upstroke of the piston by an excentric rod and pusher, which, 
as seen in Fig. 1, acts upon the end of an adjusting screw on 
a lever attached to the exhaust valve spindle. The governing 
is done by an ordinary centrifugal governor, driven by a 
small belt from the crank-shaft. This governor prevents the 
charge of gas and air being drawn into the cylinder by hold- 
ing the exhaust valve open, so that the partial vacuum 
necessary to open the gas and air valve is not created by the 
piston, and as the inlet valve depends on the vacuum to open 
it, it remains closed when it is destroyed. This is a very 
simple arrangement, and we are informed it works well and 
governs engines closely. For the inverted cylinder engine, 
as compared with the overhead crank type of gas engines, 
several advantages are claimed, namely, that the bearings 
are always in constant thrust, and the force of the explosion 





is transmitted directly to the foundations instead of the caps | 


of the crank bearing. The power is taken from the engine 
below instead of above the centre of gravity, which is, more- 
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Fig. 2—CAMPBELL VERTICAL GAS ENGINE 


over, lower than in the crank overhead type. The stresses 
in the engine frame are lessened, and vibration caused by the 
pull of the belt several feet above the floor obviated. The 
engine is very nicely arranged, as will be seen from the two 
engravings. 








ENGINES FOR THE POLTAVA AND TRI 
SVIATITELIA. 


Messrs. Humpurys, TENNANT, AND Co., of Deptford Pier, 


are making the machinery for the two battleships Poltava | 


and Tri Sviatitelia, building by the Russian Government, 
the first at St. Petersburg, and the second at Nicolaieff in 
the Black Sea. The machinery is the same for both vessels, 
and is designed to indicate 10,600-horse power when working 
with natural draught. The vessels are fitted with twin 
screws, each set of engines being of the ordinary inverted 
vertical triple-expansion type, with cylinders of 43in., 62in., 
and 96in. diameter, and 4ft. 3in. stroke. It is expected that 
the full power will be obtained with about eighty-two revolu- 
tions. Each condenser has a total cooling surface of 18,500 
square feet. The tubes are of brass, Sft. 13in. in length, and 
#in, diameter, the circulating water being driven through the 
condenser by means of centrifugal pumps worked by separate 
engines. The air pump is worked, as is usual in the design 
of Messrs. Humphrys, Tennant, and Co., direct from the 
low-pressure piston. The type of engine generally is the 
same as that fitted by this firm to so many of the battleships 
for the British Admiralty, including the Victoria and 
Sanspareil, together with the four dockyard-built battleships 
of the Royal Sovereign class. 

In the Russian vessels steam is supplied to the main 
engines by fourteen single-ended boilers, each 14ft. 9in. in 
diameter and 10ft. 3in. long. Each boiler has three furnaces 
ift. 2in. in diameter, giving a total grate area of 1050 square 
feet; the boiler tubes are 7ft. Gin. long and 3in. in d‘ameter, 
and the total heating surface is 31,024 square feet. In addi- 
tion two auxiliary boilers are supplied, 9ft. 44in. in diameter 
and 8ft. 3in. long, the grate area being 44 square feet and heat- 
ing surface 1084 square feet. The boilers are placed in four 
boiler-rooms divided by athwartship and longitudinal bulk- 
heads, and air is supplied to the boiler-rooms by eight venti- 
lating fans, 6ft. Gin. in diameter, driven by Brotherhood’s 
ordinary three-cylinder engines. Two ventilating fans are 
also fitted to the engine-rooms. 





In each engine-room is fitted an evaporating plant of the | 


Yaryan type, with distillers complete, capable of evaporating 
and distilling thirty tons of water per day. 

The propellers are of the usual Admiralty pattern, made 
of gun-metal, and each fitted with four blades. 
of the propeller is 17ft., and the pitch can be varied from 
22ft. to 25ft. bin. 








TorPeDO Boats IN THE Unitep States Navy.—The Navy 
Department will soon have ready plans for the new 800-ton torpedo 
cruiser, which the Secretary proposes to construct if shipbuilders 
are willing to bid on her within the appropriation of 450,000 dols., 
made by Congress three years ago. An attempt was made to build 
this boat at the time ; but no bids were received on account of the 
great speed exacted and small chances of premium, and with every 
indication that the boat would cost more than the appropriation 
allowed. The Department has been at work again revising the old 
plans, and endeavouring to reduce the price of the craft. It is 
believed now that with modifications, which will not affect the 
value of the boat, that she can be built for the money Congress 
allowed. The new designs contemplate a boat of 800 tons dis- 
placement, 250ft. in length, 27}ft. beam, with two decks, part of 
the cabin on the spar deck, conning tower, but with no turrets or 
armour. She will have as a battery several Gin. rifles, a good 
secondary battery, and five torpedo tubes. She will be required to 
maintain a speed on her trial of 23 knots an hour, which would 
place her ahead of any vessel in the navy tried so far. Her 
engines will be powerful for a vessel of her size, and will be 
expected to develope 6000 indicated horse-power. The stroke of 
the piston will be 2lin., the revolution of her screws will be 315 per 
minute, and the steam will come from eight coil boilers, which will 
be kept going by a total grate surface of 30 square feet and a 
heating surface of 15,000 square feet.—U.S, Army and Navy 

Journal, 
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BRITISH AND FRENCH NAVIES AND CARRYING | a 


TRADE, 1840-1874-1893. 
In following up the plan which we recently adopted, of 
laying before our readers an exact statement of our strength 
in battleships at various periods, and of its relation to the 


(A) —Abstract of Armoured and Crarmonired Sh ips of British Fleet, 
Built and Building, 1893-1874, 
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ing the cruisers, gunboats, and torpedo catchers of the present 
ate. Torpedo boats are purposely left out, as there were none 
existing at the previous periods selected to which comparison 
might be invited. The advantages of making our statement 
a ‘“‘nominal”’ one are obvious. Each writer or speaker who 
furnishes an abstract of modern fleets takes his own view Bg 


(B)—Summaries of British and French Navies and Carrying Trade, 
1840, 1874, and 1893, 




















The Fleet, 1893. The Fleet, 1874. giz Mercantile , 
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Comus Ps { 8 = Intrepid .. . 3000 P 13 8 Challenger ’ 
Conquest Plt t Si Iphigenia .. 3300 op 13 s Cossack lt 
Constance. . Pi4 t >= |Latona .. .| 3400 |P l 6 Daring aif 
Cordelia P in 10 = | Melampus.. .. 3400 P 2 1 6 Diamond.. 14 
Cormorant ‘ 0 $ 5 Naiad.. .. 3400 =P ? l ‘ Dido.. 2 | 
Cossack 6 10 3 |Pique.. .. . 3600 [P— 2 1 6 Druid 10 
Curacoa P< Ww t Rainbow .. . 3600 P , \ 6 Danae 12 
Espiegle ” s Retribution . OO OP 2 1 6 Doris 4 
Fearless H 10 {Sappho .. .. 340 P— 1 . Eclipse 3 
Forth .. 4 12 1 Scylla.. .. ... 3400 |P _ 1 s Encounter i4 
Gannet 2 6 |Sirius.. .. .. 3600 iP 2 1 6 Enterpris: \ | 
Garnet 14 7 | Spartan .. 3600 OP 2 13 6 Endymion 22 
Hecla .. H 2 14 Sybille .. .. 3400 oP 2 13 6 Erebus ' = And 10 
Heroine . 2 4 s { Terpsichore . 3400 =P 2 13 6 Falcon 3 | ([S.B. 
Hyacinth... . 1420 6 P s t Thetis ip 3400 oP 2 13 6 Fantome .. ' m 
| eee 3730 13 12 Tribune . 3400 |P— 2 1 ti Flying Fish ' : 
Leander .. . 4300 Ph — 10 7 Favorite .. 10 ba 
Mercury .. .. 3730 13 13 Pallas., P 12 s Gladiator... ! th 2 
Mersey 4050 P— 12 14 Pearl .. «« Pp 12 s Galatea .. . 1500 2 ile 
Mohawk .. 1770 | - 6 10 ~ | Philomel .. P I S || Glasgow... ., 4000 | 2 | 2 
Mutine cae 1130 10 S ~ Phoebe P- 12 s Immortalite 3 2s = 
Pelican . 1130 s { Zz Magicienne P ‘ 13 Juno.. Stine 
Phaeton .. ..) 4300 (P— 10 15 e Marathon P t 13 | fa z 2s 2 
Polyphemus .. 2640 P s od Medea o P ' 13 Liverpool .. BO15 28 if Ke 
Porpoise .. .. 1770 _ 6 10 z Medusa P— 6 13 Modeste ... 1934 14 4 
| Pylades .. ..| 1420 |P 14 ¢ a Melpomene P- ‘ 13 Magicienne 1864 l4 a 
Racoon .. . 1770 6 10 = Katoemba . r— — 12 S Newcastle. 4020 31 = 
Repid.. .. ..| 14230 |P 12 4 = Mildura e i2 Ss Narcissus 3548 28 5 
Royalist .. 14220 P— 12 } = Ringaroona P— 12 8 Philomel..  . S05 3 é 
atellite 1420 P- s 4 os Tauranga... . P— 12 8 Pallas... 3787 s aor 
Scout 1580 — 4 10 Wallaroo .. 2575 |P — 7 s Pearl.. 17 2 
Severn > 41050 iP — 12 15 Barham .. . 1830 |P— = 6 6 Pylades 9 i138 S.B. 
Surprise -. 1650 4 6 : Phoebe 28 5 
Swallow .. 1130 8 Barracouta 1580 OP ‘ 6 Rover 18 4 
Tartar ee 1770 6 Barrosa .. .. 1580 P— — iF 6 Research... 1 
Thames .. . 4050 P- 12 Basilisk .. . 1170 _ S 8 Rattlesnake . 7 
—_——_- - — Beagle on 1170 — 8 s Racoon 10 And $s 
Bellona .. . 1830 iP— _ » #8 6 Reindeer... 7 (S.B. 
, ea : Blanche .. .. 1580 |P 6 6 Royalist... 1 And 2 
61 ships 155,610) 155 | 468 Blonde... 1580 ||P — i 6 Sapphire . . 14 {old B.L. 
aphne oa ay 30 8 8 Sappho 4 
carried forward | tons. M.L. BL. 2md EB eeeske waar x . ra og , 2 
7 Sc g T 
QF. Vulcan .. .. 6620 |P 12 lery fo 8 16 
% .% { Dryad so «| 4 2 Satellite .. 9 And s 
33¢)|Halcyon .. .. 1070 4 » |! Sirius ie 12 (3.B. 
223- Harrier .. .. 1070 ~ 4 2 Tenedos .. . 12 
se 7 7 2 ali: 6 
Constituting the ships which were Zs = |Hazard .. . 1070 * 4 4 — “ages 2 14 
completed before 1887. = & \Hussar .. .. 1070 ‘ - — : . 
Turquoise 12 
5 ‘Eclipse .. .. 5500 |P- -- i) li Terrible .. 1 And 8 
‘*P” means “ protective deck.” Minerva .. .. 5500 |P - 0 il Topaze ; 28 {[S.B. 
Talbot os. oo) See 1 9 Ik Undaunted 31 
32 | Powerful .. . 14,000 P 2 0 lz Valorous.. . 6 
S& \Terrible .. .. 14,000 |[P— 2 30) 12 aa ” 
Unarmoured Vessels, ABATE EL ee ——— || Woodlark 1 | And 2 
189% } Wolverine 7 | (old BLL. 
_ . . ° ; Ma- 7 Zealous .. ..| 60% 20 ~«) 
i 136 ships over 1000 458,115) 153 | 602 | hing | 
Ships over 1000 tons.. .. 136 and Large 30 gunboats, ) 





Smaller vessels, torpedo 292 tons each. tons 
gunboats, and gunboats, ; 92 | a 
averaging 700 tons each | 


Total displacement 516,515 tons 


{ Ships over 1000 tons 2828 guns | 
Armament 


\ Smaller vessels .. .. 484 guns | 


Unarmourel Vessels, 1874. 

Ships over S00 tons =... ., .. 83) 
Gunboats, averaging 650 tons .. 30) 
Armament, M.L. guns... .. .. 1175 


113 Displacement .. 221,508 tons. 


. | M.L.| B.L. | mall QF. || one heavy 


Q.F. gun each, 
average 500 | 
tons i 


15,000 30 





Total, 2828 guns. 


113 ships 





Total 3812 guns. = ‘i cemnaelend 





i) There were also 28 old wooden line- 
of-battle ships, and 17 old sloops, 
paddle-boats, &c., which are struck 
out, as they had smooth bore or old 
b.L. armament, and had no appre- 
ciable value. 36 old gunboats struck 
out for same reason. 





extent of our carrying trade, we publish to-day a “nominal” 
roll of the unarmoured vessels which composed that por- 
tion of our fleet in 1874, as well as a similar one contain- 


to what may be regarded as a first or second-class battleship 
or cruiser, &c. &c., the result being hopeless confusion in the 
minds of the public. Quite recently, in an important ser- 
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yice contemporary, an official return was quoted from the 
United States, giving 84 as the number of our battleships and 
63 as the number of our protected cruisers, built, building, or 

rojected. Nowa glance at our nominal roll of December 29th, 
shows that 79 is the extreme total of our battleships in 1893, 
even including veterans such as the Warrior, Viper, Vixen, 
Wivern, &c.; and a further glance at this week’s nominal roll 
demonstrates the faultiness of the American figures as 
regards protected cruisers in the opposite direction, for we 
find the number is actually 92 instead of 63. Hence the 
importance of having detailed summaries, and basing our 
opinions upon them. : 

Grouping together the figures taken from our two weeks’ 
summaries, we arrive at an intelligible view of the entire 
British fleets of 1893 and 1874. A short abstract of the same 
is appended herewith (A). It will be observed that the 
total of vessels of all classes is 307 now against 162 at the 
earlier period quoted, or very nearly double; the recent 
character of the unarmoured vessels at the present date is best 
illustrated by the fact that only 12 are common to both dates, 
and that these 12 ships were building in 1874.* Including 
smaller vessels, 101 unarmoured ships have been removed 
from the Navy since. The immense significance of these 
facts will be realised by an analysis of the French figures 
both for 1874 and 1893, which are given in our concluding 
summary (B). We are well within the mark when stating 
that more than half of the French fleet, armoured and un- 
armoured, quoted in the returns for 1874, was obsolete and 
worthless ; and that the fleet of 1893 contains 18 armoured and 
40 unarmoured ships, constructed of wood, mostly over twenty 
years old, and utterly unable to compete with battleships 
and cruisers of the present day. .We began by remarking that 
our fleet had doubled itselfin 19 years. But it will be observed 
that the displacement has more than doubled itself, having 
risen from 538,163 tons to 1,177,565 tons during that period. 
Armament, however, has advanced with strides still more 
phenomenal. The 1786 guns with which the Navy was 
armed in 1874 have developed into the colossal total of 5849, 
and when we remember that a large proportion of the 
original 1786 pieces of ordnance were 64-pounder M.L. 
converted guns, with an effective range limited to about 2000 
yards, the immensity of this development is still further 
unfolded to us. And here we get a very distinct encourage- 
ment by a reference to the French fleet. Eighteen months 
ago the navy of our neighbour was absolutely deficient of 
heavy quick-firing guns, and even at this moment the de- 
ficiency has only been made good to a great extent by the 
employment of converted ordinary breech-loaders—a mere 
expedient. Our position to-day is that we have 713 heavy 
quick-firers, only about 50 of which have yet to be mounted. 
Hence, as regards this most important modern adjunct in 
warfare, we are practically masters of the situation. 

What, then, is the necessity to which we invite the atten- 
tion of the ratepayers at the present juncture? We fully admit 
the immense superiority of our own fleet, taken as a whole, 
and we believe that it is to-day much more powerful than 
that of France and Russia combined. But will it remain 
so? That is one point. Now for another. Our most urgent 
need at this immediate moment is, we believe, to find officers 
and men to man all the vessels which we possess. Our pre- 
ponderance in cruisers is very great, but the difficulty would 
be to find crews for them all in a sudden emergency. The 
number of ships in commission and manned should be in- 
creased as a sine qud non. What we require in extra battle- 
ships and cruisers cannot be entered upon here. It is too 
large an order. There is, however, much to be said upon this 
point, and it is a question of quality rather than of quantity, 
a fact which we believe is fully recognised. 








THE ROYAL INSTITUTION. 


GASEOUS AND LIQUID AIR. 

Ix the last three of the course of six lectures by Professor 
Dewar at the Royal Institution, on ‘‘ Gaseous and Liquid 
Air,” in dealing with the power of the sun, he said that the 
total heat of the sun is capable of evaporating a layer of 
water over the entire surface of the earth equal to 9ft. The 
average rainfall over the entire surface of the earth is 4}ft.; 
thus the difference between the two represents the heat con- 
veyed to the soil and atmosphere, which is equivalent to the 
amount required to evaporate 4}ft. of water. Much of this 
heat is utilised in the formation and decomposition of 
cellulose; the following equation represents the ultimate 
effect of the action of sunlight on the leaves of plants, and 
how it separates oxygen from carbonic acid :— 

Carbonic acid. Water. Starch cellulose. Oxygen. 
6CO, + 5H,O = OHO; + On. 

One square metre of leaf surface produces 1°65 grammes of 
starch per hour, and absorbs in the process 4°68 units of heat. 
The total energy received in the same time from solar radia- 
tion on the same area amounts to 622 units. The ratio of 
potential to available energy is 1 to 132, but if the luminous 
portion of the spectrum alone be considered, the ratio is 
1 to 33: 

Cellulose. Water. Marsh gas. Carbonic acid. 
C;H,0; + H,O = 8CH, + 380CO,. 

When spegking of the absorption of the oxygen of the air 
by different media, Professor Dewar pointed out that oxygen 
dissolves in india-rubber more readily than does nitrogen, so 
that if one side of a thin sheet of india-rubber be exposed to 
the air, and suction applied to the other side, the air passed 
through the india-rubber is much richer in oxygen than 
before; indeed, sufficiently rich to re-inflame a smouldering 
wooden splint. One method by which he did this was to fill 
alittle india-rubber balloon with sawdust, to keep its sides 
extended, and then to slowly draw air through the thin 
rubber. Silver has the property of absorbing oxygen at a 
high temperature, and of giving it out at a lower one; he 
took some molten silver at a white heat, and, as it somewhat 
cooled, the oxygen began to come off from little silver craters 
formed by its own bubbles; the lecturer showed that the gas 
coming from these little volcanoes would re-inflame a glowing 
splint. The vigorous way in which ozone will attack certain 
organic substances, was illustrated by an experiment showing 
its action on good tough samples of india-rubber, which it 
rendered rotten in an instant. 

The lecturer gave the following table to show the large 
part oxygen occupies in the terrestrial economy :— 

Composition of the Earth's Solid Crust in 100 parts by Weight. 
J. a a aT eer rr co ag 


ee ee ere mee ee 
Ce a ee ee me mee a | 
Iron $4: GE Oa 40° 94. 346s as ev es ce OU Oe 
NURI ss Gs Se 0s. ooh as. aw os es | 
ear ee mmr. ay 
MEE ss 4b 63 64 40 06) ee <s 6p “8s ce EE EO 
Potassium .. .. . 7 to 31 





‘TC ee ae ee ee ee ee 
* This fact is not observable from the summaries, but it appeared in 
the returns from which our figures are taken. 


He said that nearly half the weight of the solid crust of 
the earth is due to oxygen, and that eight-ninths of the waters 
of the oceans consist thereof. This oxygen, he added, is a 
body of a pale blue colour, and to show that it has colour he 
took a strong metallic tube about 6ft. long, plugged at each 
end apparently with thick glass, but perhaps rock crystal, 
and condensed oxygen within it to a pressure of 100 atmo- 
spheres. White light from the electric arc was then passed 
through the gas from one end of the tube, and its spectrum 
was cast upon a small screen near the other end; this 
spectrum exhibited well-marked dark absorption bands in the 
blue, orange, and yellow-green. He then slowly allowed the 
gas to escape, and the bands gradually grew fainter, until at 
a pressure of 50 atmospheres they were almost invisible ; at 
a slightly lower pressure they disappeared altogether. 

The lecturer stated that in freezing water by the evapora- 
tion of ether a large amount of ether has to be volatilised, and 
that all the processes for the production of intense cold are 
anything but economical; therefore the expensive substances 
used are mostly evaporated in closed vessels, so that they 
can be liquefied once more, and used over and over again. 
Carbonic acid snow has a boiling point lower than its melting 
point, which is the converse of that which commonly occurs; 
this boiling point is 80 deg. C. below the melting point of ice, 
or colder than any temperature which has been met in the 
Arctic regions, the greatest cold yet found there being about 
— 60 deg. C., in extreme cases. Carbonic acid snow, in air, 
is a boiling solid, and it can be made to boil quicker by 
diminishing the pressure on its surface, but for some experi- 
mental purposes a liquid is most convenient to employ in the 
production of low temperatures; one of these consists of 
nitrous oxide or laughing gas compressed and chilled into a 
liquid, which liquid boils at a lower temperature than car- 
bonic acid snow, namely, at — 90 deg. C.; both these sub- 
stances can be made to give greater cold still by evaporating 
them in a vacuum; in this way carbonic acid will give a 
temperature of - 110 deg. C. Their method of getting 
extremely low temperatures was to reach them step by step, 
by means of cold and pressure used to liquefy one gas after 
another, employing each in its turn to obtain a lower 
temperature still. By the evaporation of liquid nitrous oxide 
they produced liquid ethylene, the boiling point of which is 
— 100 deg. C., or 100 deg. below the melting point of ice; it 
does not solidify, and it does not freeze, so is very convenient 
for his purposes. The evaporation of ethylene in vacuo gives 
a temperature of — 140 deg. C. The liquid is exceedingly 
volatile, a kind of petroleum, and no light must be brought 
near it; when thrown upon cold water it hisses because the 
water is so hot to it; sometimes there is almost an explosion 
when they come into contact. They would notice that the 
drops of ethylene on the water formed for themselves little 
cups of ice in which they floated about; he would light the 
ethylene in the cups, so that they could see little islands of 
flame curving about on the water. 

When by means of liquid ethylene evaporating in a 
vacuum a temperature of — 140 deg. C. is reached, and oxygen 
is compressed at that temperature, the latter gas becomes 
liquid. He could not take them into the laboratory to show 
how it was done, but he had a bottle of liquid oxygen on the 
table before him which had been made four hours previously, 
and he would project on the screen a few lantern slides show- 
ing the machinery employed in compression. The liquid in 
the flask before him was boiling very slowly ; the flask was a 
double one with a vacuum between its two skins, which pre- 
vented to a great extent the entrance of heat from without; 
he could hold it in his hands, as they saw, without feeling 
any cold whatever, and the outside of the vessel was not 
bedewed with moisture. They would notice that the liquid 
had a pale blue colour, and was opalescent, because of fine 
particles in it probably of carbonic acid, which he would 
separate by filtration. The boiling point of oxygen is 

180 deg. C. On his pouring some of the liquid oxygen on ice, 
they would notice that it rolled about like a liquid on a very 
hot plate; in fact, the ice was relatively so hot to the liquid 
oxygen, that the latter assumed the spheroidal state. 

Professor Dewar then gave the following figures :— 


Pressure of Liquid Oruge ne 
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The critical point of oxygen is — 133 deg. C. at fifty 
atmospheres critical pressure; its boiling point about — 180 
deg. C.; the density of the liquid = 0°89 at — 130 deg. C. 

The pressure of the vapour of liquid oxygen increases 14 
atmosphere per degree. The density of liquid oxygen at — 
140 deg. is about 0°88. The coefficient of expansion is 0-017, 
or four and a-half times that of a gas, or two and a-half 
times that of liquid carbonic acid. The gas at 17 deg. com- 
pressed to 4000 atmospheres reaches a density of 1:25. The 
limiting density of hydrogen is 0°12. ‘ The lowest tempera- 
ture yet reached is — 210 deg.??” 

The lecturer stated that some inquisitive young person had 
asked him the cost of liquid air, but as the treasurer to the 
Royal Institution, as well as some other officers were present, 
he thought it wisest to give no answer, otherwise they might 
put a stop to the researches and experiments. The cost had 
been paid by a few private individuals, and by a liberal dona- 
tion from the Goldsmiths’ Company. The cost was reduced 
as much as possible by working the refrigerating liquids and 
gases round and round in closed circuits, so that they could 
be used over and over again, for they were expensive. 

In a double flask on the table before him he had about 
half a pint of liquid air; he said that it could be handled well, 
because if any drops fell on the hands they assumed the 
spheroidal state, and did not hurt. To show how slowly it 
was evaporating, he collected some of the gas given off 
in an inverted tube dipping into the pneumatic trough, 
so that the slow rate could be seen. He said that 
such a supply as he had on the table could be 
kept for thirty or forty hours. He then performed 
a few experiments already described in these pages, including 
showing that vapour of mercury is present in the Torrvicellian 
vacuum by freezing it into a mirror on the interior of the 
glass; he also froze alcohol into little lumps, and showed 
that when they first liquefy they have the viscous consis- 
tency of glycerine ; the alcohol froze at 120 deg. C. below zero 
by dropping it into liquid oxygen. The lumps of alcohol 
were so cold that they would not burn when a flame was 
applied to them ; sodium and phosphorus likewise could not 
be inflamed at the temperature of liquid oxygen. He pro- 
duced a snow storm of carbonic acid by allowing some of that 
gas to enter a glass vessel in which liquid oxygen was 


bining therewith. By means of an induction coil Professor 
Dewar showed that liquid oxygen considerably resists the 
passage of an electrical discharge; the same amount of 
energy required to produce a spark in liquid oxygen will give 
one six times aslongin air. He then showed, by experi- 
ments already described in these pages, that liquid oxygen is 
magnetic, as Faraday had proved gaseous oxygen to be in 
that theatre fifty years ago. At — 180deg. C. oxygen is three 
times denser than air, and twice as dense as carbonic acid. 
He here repeated the pretty experiment, already published, 
of evaporating liquid oxygen in a vacuum, which made the 
containing test tube so cold that the air of the theatre con- 
densed to a liquid upon its outside, and fell from the bottom of 
the tube in drops at the rate of two a second. The tempera- 
ture inside the tube was 205deg. C. below zero. He 
measured these low temperatures in public with the utmost 
precision and exactitude, by means of a thermal couple placed 
in the evaporating liquids; the indications were given by a 
reflecting galvanometer; the scale was many yards long, 
occupying nearly the whole width of the theatre. 

When evaporating liquid oxygen in a vacuum for about 
ten minutes the liquid gets the better of the air-pump; then 
everything gets cold, and air can be liquefied at the normal 
pressure with fair rapidity. The oxygen gas given off at this 
low temperature is so cold that it will not re-inflame a 
smouldering wooden splint. When common air is liquefied, 
the nitrogen boils off before the oxygen. Professor Dewar 
pointed out that the liquid airin the bottle before him was of 
a lighter blue colour than liquid oxygen, and not so opalescent ; 
its spectrum, he said, was the same as that of oxygen, not so 
strongly marked, but the bands grew darker as the nitrogen 
boiled off. The thermometer in melting ice, as he showed by 
his thermo-electrometer, gives the zero of the Centigrade 
scale, and when the metallic couple is next placed in liquid 
air, gives — 190 deg. C., which is its true boiling point. 

He concluded by saying that there had been liberality in 
the expression of opinion as to what lectures are and what 
lectures are not suitable for the young, but the Christmas 
lectures at the Royal Institution are not professedly 
educational; they are stimulating. In after years the young 
people among those present would feel the advantages of so 
much as they had learnt from the Christmas Royal Institu- 
tion lectures. He was much indebted to his two assistants, 
Mr. Lennox and Mr. Heath, for the way in which they had 
executed the large amount of work in preparing for these 
lectures. 

Although Professor Dewar has not given the full details of 
his method of liquefying oxygen and air in bulk, he has 
published the scientific principles employed, in a variety of 
different directions. For instance, he stated to a corre- 
spondent of McClure’s Magazine :—‘ The process of liquefying 
oxygen, briefly speaking, is this: Into the outer chamber of 
that double compresser I introduce, through a pipe, liquid 
nitrous oxide gas, under a pressure of about 14001b. to the 
square inch. I then allow it to evaporate rapidly, and thus 
obtain a temperature around the inner chamber of — 90deg.C. 
(-130 deg. F.). Into this cooled inner chamber I introduce 
liquid ethylene, which is a gas at ordinary temperatures, 
under a pressure of 18001b. to the square inch. When the 
inner chamber is full of ethylene, its rapid evaporation 
under exhaustion reduces the temperature to — 145 deg. C. 

— 229 deg. F.). Running through this inner chamber is a 
tube containing oxygen gas under a pressure of 750 1b. to the 
square inch. The ‘critical point’ of oxygen gas, that is, the 
point above which no amount of pressure will reduce it to a 
liquid, is — 115 deg. C., but this pressure, at the temperature 
of - 145 deg. C., is amply sufficient to cause it to liquefy 
rapidly. In drawing off the liquid under this pressure, I 
lose nine-tenths of it by evaporation.” The same journal 
says that by evaporating oxygen he is able to solidify air 


white crystalline substance, at — 210 deg. C. 








THE GLASGOW UNIVERSITY ENGINEERING SoctETy.—This Society 
held its fifth ordinary meeting on Tuesday, January 16th, Prof. 
Biles, M.C.I.N.A., presiding. The chairman opened an interest- 
ing discussion on ‘‘ The Relative Merits of Keel and Centre-board 
Yachts.” At the close of the meeting a number of slides illustra- 
tive of every class of yachts were, through the kindness of Messrs. 
Adamson, photographers, Rothesay, and Mr, Wilfred Hunt, shown 
on the screen. 

ARRIVAL OF CoTroN IN MANCHESTER.—The s.s. Finsbury from 
Galveston, 1909 tons register, with 4170 bales or 1000 tons of cotton, 
arrived in the ship canal on the 15th. Thisis the first cotton ship 
which has entered the canal, and her arrival awakened great 
interest, the hope in Manchester being that a large portion of the 
trade in cotton will eventually be done in that city. A suggestion 
has been made recently that the leading shippers of Manchester 
should take concerted action with a view to all their exports going 
by the canal. The reason suggested for this is that ships cannot 
be expected to come up to Manchester while there is any un- 
certainty as to return cargoes. The steamer Finsbury was safely 
towed into Salford Docks on Tuesday, and was berthedat 3.45, She 
left Eastham at 8.30 in the morning, and made the journey along 
the canal without mishap of any kind. She paid tolls amounting to 
£246 and for labour charges £73. Another cotton steamer, the 
Glenisle, is at present at Ellesmere, having her masts shortened so 
thatshe may be able to pass under the bridges, and two others are 
on their way. 

THE METEOROLOGICAL SocteTY.—At the meeting of the above 
Society on the 17th inst., the President, Dr. C. Theodore Williams, 
in his valedictory address, gave an account of the climate of 
Southern California. The climate of the eastern portion, which is 
an arid region, is very dry, very hot in summer, and moderate in 
winter. The climate of the western portion has three important 
factors, viz., (1) Its southern latitude; (2) the influence of the 
Pacific Ocean, and especially of the Kuro Suvo current, which 
exercises a similar warming and equalising influence on the Pacific 
coast of North America as the Gulf Stream does on the western 
coasts of the British Isles and Norway ; and (3) the influence of 
mountain ranges, these affording protection from northerly and 
easterly blasts, and also condensing the moisture from the vapour- 
laden winds blowing from the Pacific. Dr. Williams then gave 

»articulars as to the temperature and rainfall at Los Angeles, San 

iego, Santa Barbara, and Riverside. From these it appears that 
the climate of Southern California is warm and temperate, and on 
the whole, equable, with more moisture than that of Colorado ; 
and that it is a climate which would allow of much outdoor life all 
the year round, The President next described the effect of the 
climate on vegetation, and showed what results had been obtained 
by diligent watering and gardening in this beautiful region. Wine 
and brandy are made in South California, but oranges and lemons 
are the leading crops, varied with guavas, pineapples, dates, 
almonds, figs, olives, apricots, plums and vegetables. On higher 
land apples, pears, and cherries bear well, and our English summer 
small fruit is also grown; while strawberries ripen all the year 
round, and are plentiful, exceptin July and August. Dr. Williams 
concluded by saying that many an invalid has regained vigour and 
health, as well as secured a competence in the sunny atmosphere 
of Southern California. Mr. R. Inwards, F.R.A.S., was elected 








evaporating. Sodium floated on liquid oxygen without com- 


President for the ensuing year. 


under pressure at — 207 C., also nitrogen, which becomes a’ 
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| sufficient to make it through the goods traffic a successful 


LATHE WITH VARIABLE FEED WITHOUT CHANGE WHEELS 
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FRICTION DRIVEN LATHE. oome 
Or the larger individual tools exhibited at the Chicago E:x- 


hibition, one of the most novel was the 16in. friction driven 
engine lathe exhibited in operation by the W. F. and John 
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and a-half to eighty threads. To further facilitate the opera 
tion of screw-cutting, the shaft carrying the driving gear for | 
the lead screw is driven by bevel reversing gear, the change | 
being effected by the small handle shown at the right of the 
carriage. By its use the direction of the travel of the carriage 
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VARIABLE FEED GEAR OF HENDY MACHINE COMPANY'S LATHE 


Barn2s Co., Rockford, Ill. The distinctive feature of this 
tool consists in the elimination of the cone pulley and the 
substitution of the friction driving device shown in the 
accompanying illustration. Two friction wheels, one for 
reverse and the other for forward motion, occupy the place of 
the cone an@ bear against a belt-driven friction disc. By the 
lever shown the right-hand wheel can be swung toward the 
circumference or the centre of the disc, and its speed is thus 
varied. The face of the disc and also of the wheels are 
covered with ordinary leather. It is claimed that the driving 
power is fully as great as with cone pulleys, and that the tool 
is much superior in convenience of handling. 

Another lathe, the engravings of which we reproduce from 
the Engineering News, showing quite an innovation in feed 
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gear, was shown by the Hendey Machine Company, of Tor- 
rington, Conn. The novelty in this machine is the avoidance 
of the usual large number of change gears, the rate of feed 
being controlled by the device shown in the engravings. The 
lead screw is not driven direct from the cone, but has fastened 
to it a cone of spur wheels enclosed, as shown in the accom- 
panying cut, in a box for protection. Below this cone of 
‘spurs running in bearings at the bottom of the box is a 
driving shaft. This shaft has a long feather running from 
end to end of it, and on this feather slides a driving gear 
which can be moved along the shaft by the handle shown, 
and thus made to drive any one of the spur wheels. It will 
be seen that the pitch of the screw to be cut can be changed 
very quickly, the spur wheels being arranged to permit all 
the usual pitches of from six to twenty without altering the 
train of gearing between the spindle and the driving shaft. 
By changing this gearing, however, other pitches can be cut, 
two changes only being required to cut all pitches of from one 


can be instantaneously reversed without stopping the lathe | 


or altering the motion of the spindle. 








RAILWAYS OF BAHIA. 


ACCORDING to a recent report of the British Consul at Bahia, 
the traffic receipts of the Brazilian Imperial Central Bahia 
Railway in 1892 amounted to £57,685, a decrease of £18,846, 
or 24-63 per cent. under 1891, partly due to the continuation of 
the drought, by which the crops suffered severely, and partly 
to stoppages in traffic, occasioned by several strikes for better 
wages, which, in view of the enormous augmentation in the 
cost of living, have been increased by 30 per cent. This 
company has a concession for the extension of the line from 
Machado Portella to Rio de Contas, 1114 miles in length, and 
for a branch line from Sitio Novo to Mundo Novo, a distance 
of 77 miles, both concessions having a guarantee of 6 per 
cent. The surveys are completed, and the plans are in the 
hands of the Federal Government. The company has been 
granted a further concession for a branch line from St. Felix 
to Maragogipe, conditionally on their undertaking to provide 
a steamboat service in connection with the railway between 
the latter place and Bahia. This branch line has no 
guarantee, but considering the very rich zone it will traverse, 
and the very expensive present means of transport, there can 
be but little doubt that the railway will be a remunerative 
enterprise. 

The Brazilian Government extension of the Bahia-San 
Francisco Railway is open to traffic from Alagoinhas to Villa 
Nova, a distance of 199,', miles; the construction of the line 
from the latter place to the city of Joazeiro, on the river San 
Francisco, a distance of 812 miles, is being rapidly proceeded 
with, and probably the whole line will be opened to traffic 
next year. 

Communication by barges and steamers between Joazeiro 
and various ports on the river San Francisco, to be carried 
out on an important scale by the Government, will greatly 
facilitate the transport to Bahia of produce, &c., from the 
distant and almost inaccessible interior of this State, as well 
as from the neighbouring ones of Minas and Piauhy. It is 
expected that directly the Government extension is opened 
up to Joazeiro, a large increase in goods traffic will be brought 
down and travel over the Bahia and San Francisco line to 
this port. 

- A concession has been granted to Dr. J. I.da Cruz Camarao, 
Messrs. J. C. Grant, and F. Williamson, for the construction 
of a railway from Marahi, or Bay of Camamu, to the river 
San Francisco in the northern part of the State of Minas 
Geraes, the terminus selected being Januaria, a distance of 
from 540 to 560 miles. The concession has no guarantee, but 
is granted Government waste lands to the extent of 94 miles 
on each side of the line, which will traverse a zone rich in 
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THE PLATTS-TURTON PATENT SOCKET 
PLUNGER BUFFER. 


Tuts buffer has been designed with a view to securing 
simplicity of construction and facility for taking to pieces 
and repair in case of breakages. It has already been adopted 
on some of the principal British railways, and its construction 
will be readily understood by the following explanation and 
illustrations. 

In all solid plunger buffers it has been found by experience 
that the plunger shank is apt to break off near the collar, 


Fig. 1 





thus rendering the whole of the plunger a waster. It will be 
observed that in this buffer the plunger head is independent 
of the shank, the latter being cottered into the head, so that 
in the event of the shank breaking at the weakest part, viz., 
that nearest to the collar, the shank can be replaced at a 
small cost, and the plunger head, which is the most expensive 
part, can be used again andagain. Fig. 1 shows the constrvc. 


| tion of this plunger. One-eighth of an inch draw is allowed on 


Fig. 2 








the cotter to take up the wear, and when driven home and 
riveted over, the two uniting parts of the plunger are practi- 
cally solid. The plunger is also releaseable, and can be sepa- 
rated from and taken out of the case by knocking out the cotter 
from underneath. A further advantage of this buffer is that 
it is interchangeable with any other buffer without alteration 
to existing stock. Fig. 2 shows this buffer complete, fitted 
with the Platts-Turton patent-ribbed section volute spring, 
’ shown to a larger scale 
Fig. 3 in Fig. 3. This spring 
is also worthy of remark, 
having been got outwith 
the view of reducing the 
weight of material, and 
at the same time in 
creasing the elasticity 
and the weight-carrying 
power of the spring to 
a maximum. It will 
be observed that when 
driven home tight the 
bearing of the spring 
can only be on th¢ 
ribbed portions instead of on the whole width of the bar, 
which obviously reduces the friction. It is claimed that 
with this spring a saving is effected in material of 30 per cent. 
over the ordinary plain bar, together with a gain of from 35 
per cent. to 40 per cent. extra strength. ; 
From actual tests of a spring made with the ordinary plain 
bar—section 3jin. by ,,in.—weighing 22 lb., a weight-carry- 
ing power is obtained of 2}, tons when ,',in. from home, whereas 
a volute spring made from this patent ribbed section steel, 
34in. by fin. in the web, weighing 17} 1b., gives a carrying 
power of four tons when ,\in. from home. From this it will 
be seen that the ribbed section spring possesses an advantage 
over the ordinary section, viz., 14 tons more carrying power 
with 44 lb. saving in material per spring. 











LONDON ASSOCIATION OF FOREMEN ENGINEERS AND DRAUGHTS- 
| MEN,—The annual meeting of this Association was held in the 
| Cannon-street Hotel on Saturday evening, the 6th inst, when, after 
some preliminary business, the balance-sheet for the past half-year 
was submitted, showing a total of investments and balances of 
£4692 3s. 104d., being an increase for the year of £75 5s, 3hd. 
The auditors reported having found the books and accounts all in 
good order and correct, and the progress during the year being 
considered satisfactory in the circumstances, the balance-sheet was 
adopted. The President, Mr. Wm. T. Coates, then addressed the 
members before retiring from the chair, giving a brief outline of 
the work done by the Association during the past year. He men- 
tioned the peculiar position we occupy among the nations, owing 
to the action of tariffs which taxed our manufactures heavily 
when sent to other countries, but admitted foreign goods free 
here. Much injury had also been done to trade during the past 
year by labour disputes ; the labour programme apparently being 
maximum pay for minimum hours and work, and employers’ 
accounts submitted to a committee of workmen for considera- 
tion. He urged foremen engineers to endeavour to become 
thoroughly competent and efficient in the practical work of their 
department, and also to acquire a knowledge of the commercial 
bearings of trade, so that they might be able to give good counsel 
in times of difficulty, which would tend to utilise our resources 
to the best advantage, and enable us to meet successfully the keen 
competition which now threatened us on every side. Mr, W. H. 
Bale waselected President and Mr. R. J. Cook Vice-president for 
the present year, and both installed in office, when they thanked 
the members for their confidence, and promised their best efforts 





cattle, cocoa, coffee, dyewoods, piassava, and timber, amply 


to promote the interests of the Association, 
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DIFFERENCES BETWEEN AMERICAN AND 
FOREIGN LOCOMOTIVES.* 


Tue locomotives of the United States are not so different from 
those of foreign countries as might be supposed from the outward 
appearance ; most of the differences are in details, and result from 

Porences in operation, which demand in the United States a 
jarge increase in the general dimensions. In studying distinctive 
features of locomotives of all countries, it is necessary to know in 
minute detail the conditions of operation under which each class of 
locomotives is worked, as it is generally found that engines every- 
where are well adapted for the work theydo. The main difference 
between locomotives used bere and in other countries is a necessary 
result of the difference in environment. In other countries, 
generally speaking, the distances are short, competition small, 
wages low, and money rentals moderate ;_ in some a governmental 
control removes all competition. In the United States, long train 
runs, high wi , sharp competition, and high rates of interest 
define the method of railroad operation so clearly that it is practi- 
cally beyond the power of any individual company to vary much 
from the almost universal practice of running heavy trains. It is 
this necessary policy of heavy trainloads that gives rise to the wide 
difference which is found in maximum hauling power of the 
American and oe. locomotive. This increased power demands 
more weight for adhesion and greater steaming capacity ; there- 
fore, one finds the American engines heavier and the boilers larger 
for similar classes of work. This is shown in tables not reproduced, 
which give the comparative dimensions of locomotives of various 
countries, 

Many of us in the United States have thought that certain 
details that are universal here, such as the equalisation of the 
weight between driving wheels, the four-wheeled swivelling and 
lateral-motion truck, outside cylinders, the firebrick arch and iron 
tubes, &c., are not commonly used in other countries, and formerly 
they were not ; but now equalisers are common in England, they 
are standard in Germany, common in France, and in other 
European countries, Outside cylinders are quite universally used 
in Germany, are common in England, ond frequently used in 
France, Italy, and other countries. Fire-brick arches, iron and 
steel tubes, and lateral-motion swivelling trucks are quite 


the locomotive to be considerably dismantled before the parts 
needing repairs can be made accessible. Therefore, in considering 
the comparative features of locomotive practice of different 
countries the writer has adhered closely to the general features of 
construction, omitting the minor parts, about which it is impossible 
to reach a conclusion without knowing in minute detail the condi- 
tions and facilities in each particular case ; also, such special ty 

of engines as are used in suburban service and for heavy es 
are omitted, as they are not common enough to entitle them to be 
classed as regular practice. 

It is not within the scope of this paper to say much about differ- 
ent methods of operating locomotives, but operation so controls 
designs that one must be understood if the reasons for the other 
are to be comprehended. The dispute about the economy of run- 
ning heavy trains has arisen almost solely on account of a lack of 
detinite information on the subject. One may safely grant that if 
there was any defect in the policy of heavy loads, the exceedingly 
sharp competition in the United States would have long ago deve- 
lo the defects, and we should now find some of our roads haul- 
ing light trains at frequent intervals. To the contrary, the prac- 
tice of heavy trainloads is universal here. An examination of the 
cost of — train expenses in this country, as given by the 

i m, will show how great is the gain by increasing the train- 
loads when the price of fuel is moderate. The average weight of a 
foreign freight train, exclusive of engine and tender, is approxi- 
mately 450 tons. Trains are much heavier on the Continent of 
es than in Great Britain. The average weight of an American 
freight train for level roads is not far from 1350 tons. Table B 
gives the data on which Fig. 1 is based. In this table the coal 
used per ton-mile of total train is taken as a constant for all weights 
of train. This is only approximately correct, but it is quite near 
enough for the comparison now being made, as the per ton- 
mile of total train does not vary much with different trainloads 
when the power of the locomotives is in proportion to the train. 

The coal per ton-mile of total train is taken as ‘1275lb. This 
corresponds with good practice in the United States. The wages 
of train crews in this country, on any one road, are nearly the 
same for all trains. 


Table B. 





although not the rule everywhere. So that in looking for such 
general features of design of locomotive details as are peculiar to 
the United States, one finds at the present time but little besides 
steel fire-boxes, bar frames, cast iron wheel centres, and tenders 
with swivelling trucks, There are many peculiarities in minor 
details, but these do not affect in any material way the economical 
operations of the engines. 

The use of cabs is dependent, not upon the country, but upon 
the climate, and they are generally found where the winters are 
severe, Asa rule, all differences in the designs of details can be 
traced directly to the relative prices of labour. Where labour is 
high, designs are simple ; duplication and interchangeability over- 
rule minor features of durability and efficiency, and in general cast 

jeces are used instead of wrought. For instance, in the United 
States the duplication of parts receives more attention than in 
foreign countries, and it is common to use a clumsy, beavy cast 
iron piston, that requires less hand labour than the foreign type of 
piston—the Swedish—which is one of forged steel, very light and 


Fig. 1 
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strong. Also driving-wheel centres are here made of hard cast 
iron, while in Europe they are almost universally made of wrought 
iron. 

We are all more interested in such features of locomotive con- 
struction as affect the operation than we are in the parts which 
affect the cost of repairs, for the reason that the other costs of 
locomotive service are the major part of the total and greatly ex- 
ceed the repairs. Again, the cost of repairs is so dependent upon 
the facilities and the price of labour that it is impossible to learn 
much about the relative merits of designs from a study of the cost 
of repairs in different countries, Facility for making repairs is 
the all-important factor of repair costs. Take, for instance, the 
renewal of driving tires. In this country it was formerly the 
custom to take an engine into the shop for repairs whenever the 
driving tires needed turning ; in this way the repairs of locomo- 
tives were largely dependent upon the durability of the tires, Now 
this has entirely changed, and in the most advanced shops general 
repairs are made only when they are needed. A locomotive may 
come into the shop in the morning with bad tires and axles, and be 
sent out again at noon with a new set of wheels complete or a new 
set of tires put on ready for use. The improvements in handling 
heavy parts and in other facilities for making repairs have materi- 
ally aheed the cost of keeping up | tives, so that it is im- 
possible to say what are the advantages of those details cf con- 
struction which are more common in the United States, without 
knowing the comparative facilities for making repairs; and, 
furthermore, the difference in the condition on different roads in 
any one country, in the United States, for instance, is great 
enough to give entirely different results in the cost of locomotive 
repairs per mile run. 

k of accurate information has led to considerable discussion 
within the past two years about the mileage of | tives before 
being sent for ‘‘ general repairs ;” but there is no accuracy in 
comparisons in matters of this kind bet ] tives used in 
different countries, as the conditions are so different. It is not to 

expected that a locomotive hauling heavy trains can run so long 
without a general overhauling as with comparatively ges trains, 
However, it is not the weight of train that governs the mileage 
made before ‘‘ general repairs.” The term ‘‘general repairs” is 
indefinite, and some roads keep up the majority of the so-called 
“general repairs” without —— the locomotives into the shop, 
while on the other roads some of the ‘‘ running repairs” are c 
as ‘general repairs,” owing to the lack of facilities which compels 














* Extract from a paper prepared for the International Engineering 
of the Columbian 
M. Soc. C.E. 





xposition, 1893, by David L. Barnes, 


Weight Train | Oil, waste, 
No. Wt. of loco- — crew be hai and. repairs 
of | of motive! ~ oes per wages Pvile of for locomo- 
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per mile ; tives per mile 
\tender,| Mile run. — total train. — 








Tons. Tons Cents. Cents. Pounds. Cents. 
10 450 70 5°33 7°25 *1275 3°62 
15 675| 75 5°83 7°25 °1275 3°62 
25 1,125 85 5°33 7°25 °1275 3°62 
50 2,250 95 5°33 9°25 °1275 3°62 


The cost per useful ton mile for train wages is, in general, the 
controlling element here, and it decreases as the trainloads are 
increased. In the fuel account there is a saving from heavy train- 
loads up to the point where the engine is excessively overloaded. 
This is frequently observed from tests of locomotives, but no 
account is taken of it in the di m. Take two locomotives and 
give one a heavy and another a light train; the one with a hea 
train will use more coal per mile, but there is a greater useful loa 
in proportion to the dead load of locomotive and tender, and the 
resultant coal per useful ton mile is less with the heavy train than 
with the light train. This reduction in cost of transporting useful 
loads goes on, even after the load is increased, to a point where the 
scientific steam engineer would deem the locomotive to be too 
much overloaded for the economical use of steam. So much 
bearing does the environment of condition and cost of wages have 
on the policy of locomotive operation that in the extreme cases 
where fuel is less than 1 dol. per ton the most economical trainload 
is the maximum load that can be hauled by one engine almost 
regardless of the economy with which the steam is used; this is 
shown by Fig 1. So, then, in the United States, heavy trains, 
high wages, sharp competition and high rates of interest fix the 
main distinctive feature of American locomotive practice, which is 
the greater hauling power of the locomotives. The greater power 
is obtained in two ways—first, by using locomotives of greater 
weight; and secondly, by forcing the boilers to a degree almost 
unknown elsewhere. 

Outside of the greater hauling power, which necessarily requires 
greater weight aud larger parts, and the forcing of the boilers and 
the machinery, which increases the wear and tear, there is not as 
much difference in locomotive practice here and in other countries 
as is generally supposed, From the external appearance of loco- 
motives of different countries, one is led to expect important 
differences in the vital parts of construction; thus the smoothly- 
encased European locomotive, with a weather shield instead of a 
cab, often appears to be quite a different machine from the 
American locomotive, with its structural parts exposed to view, 
and with a small house on top of the boiler; yet the organic 
differences are really small. Each bas a pair of single-expansion 
steam cylinders, either inside or outside of the frames, to which 
the steam is admitted, and from it allowed to escape by a single plain 
slide valve actuated by a link motion and excentrics. The boilers are 
both internally fired and have approximately the same arrangement 
of tubes and parts. The frame construction in both consists of two 
horizontal and longitudinal beams, made either of bars or plates. 
The guiding and carrying trucks are perhaps more generally used 
in the United States, but not to an extent that would justify the 
claim that a swivelling truck is a distinctive feature of American 
locomotive practice. Carrying trucks have sometimes two wheels, 
and again four wheels. Sometimes they swivel, and in addition 
swing laterally. Where they do not swivel or swing laterally, 
considerable end play is allowed in the bearings, which gives them, 
to a considerable extent, the equivalent of alateral motion. Many 
engines in the United States are without lateral motion in the 
track, and in Europe one finds many trucks that both swivel and 
move laterally. 

The drivers and connecting-rods of locomotives of all countries 
are alike in all functions; and soon, throughout the principal 
details, there is but little in the general purposes of construction 
that can be considered distinctive differences, or differences that 
should materially affect the economy of operation under the same 
and equal conditions, However, few as are the important differ- 
ences in general features, yet there are many and great differences 
in detail when viewed from the standpoint of the experienced 
locomotive builder. These differences do not affect the economy 
of —— but govern somewhat the durability and affect 
mainly the amount of labour required in construction, and thereby 
influence the first cost. 

The important distinctive features of American locomotive 
practice are:—Large dimensions, great hauling power, duplication 
of parts, steel fire-boxes, bar frames, the universal use of equalisers 
for all types, and cast iron driving wheel centres; these are mani- 
fest advantages from an American standpoint; also, as distinctive 
features and of questionably advantage, are tenders with swivel- 
ling trucks, and small drivers for high speeds. A distinctive feature 
and a decided disadvantage is the use of heavy reciprocating parts. 
The | tives used in foreign countries are now, generally 
speaking, of about the same weight and power as those used here 
ten years ago, and the heaviest ohn types for passenger service 
are about the same weight as our light eight-wheel type. There 
are none used elsewhere on comparatively level roads that are as 
powerful as our ten-wheel and mogul express engines. Abroad 
there are many and varied types of locomotives, and abrupt 
changes in construction are more common than in the United 
States. So varied are the plans followed, and so — do the 
changes in important details take place, that the onlooker receives 





the impression that a general dissatisfaction exists, Recent 
developments have followed American plans, both in weight and 
type, in a way that is complimentary, and there is some evidence 
t 


the process of selection evolves a nearly universal set of types, 
some of the features that are now distinctively American wil 

a place in the ultimate plan. One distinctive feature of the 
American locomotive construction that will eventually become 
universal is the steel fire-box. The policy of hauling heavy trains, 
which is a distinctive feature of American locomotive practice, is 
so clearly advantageous that sooner or later all countries having 
long distances and competition between common carriers will run 
= trains, and will construct pond 1 tives to haul 

em. 











MANCHESTER ASSOCIATION OF ENGINEERS. 


THE President of the Manchester. Association of Engineers, Mr. 
Thomas Daniels, M. I. Mech. E., delivered his inaugural address 
to the members at a meeting held on Saturday last, in which he 
dealt mainly with the silver question in relation to engineering 
and estimating for mechanical work. Before, however, entering 
upon the main subject of his address, Mr. Daniels referred to the 
recent action of the Government in introducing the eight hours’ 
day in the War-office and Admiralty workshops, and with regard 
to which he adopted very much the same views as those which 
have already been set forth in THE ENGINEER. This decision on 
the part of the Government and their advisers was, he said, a very 
serious one, unless they had previously consulted with other 
employers on the question, and might lead to a general strike for 
the eight hours’ day. He considered it another leap in the 
dark, and the jump might prove very serious for the export trade 
of mechanical engineering. The Government had not to compete 
in the open market for work, and if they got short of money, 
could put another penny on the income-tax payers; in the same 
way, corporations who granted their employés this eight-hours’ 
day could raise the rates to replenish the b ; but where 
was the source of supply from which the contractor could help 
himself out of his difficulties, unless the settlement of the silver 
question would give him that assistance ? They were told that the 
shortening of the hours of labour would find work for the un- 
employed, but it was very remarkable that all those who had tried 
the eight-hours’ system stated that they got the same amount or 
more work done than during the nine-hours’ day, so that from this 
int of view there was not much satisfaction to be derived so 
ar as finding work for the unemployed was concerned. He was of 
opinion, from his own experience and observation, that the less hours 
men worked the more unemployed there would be when bad trade 
came upon us, This, no doubt some would say, was old-fashioned 
reasoning, but all the knowledge and experience was not entirel 
by the fluent labour leaders, and, as the proverb eaid, 
‘They would see what they would see.” Passing on to the main 
subject of his address, Mr. Daniels said that last year, they 
would remember, they advocated very strongly Boards of Concilia- 
tion, and, as was to be expected, these pee had been the means 
of settling several trade disputes, more especially the great coal 
strike, the effects of which they were feeling very acutely yet, and 
would do for some time to come. A gentleman in Bombay wrote 
him the other day that trade was bad enough already, and 
they did not want it worse, owing to the short supplies of 
coal from England. The strike was opening up new fields, 
and now large shipments of coal were on their way from 
Japan. Bengal coal was also being largely used on steamers 
and in the local factories. The coalowners and colliers, Mr. Daniels 
proceeded, would therefore suffer considerably by losing their 
trade in that part of the globe. What, then, 4 would ask, was 
keeping the trade of the world in such a bad condition? There 
were rope 4 any orders for locomotives, machinery, or railwa 
material in the market, and everywhere business seemed ata dead- 
lock, or uncertain. They might be able to make the best machinery 
and goods of all kinds, but if they could get no sale for them they 
would be starved out ; yet workmen must have a living wage, and 
the unemployed must have employment. As they all seemed to be 
searching for the cause of this, but could come to no definite con- 
clusions, it appeared to him that it must be the silver question, and 
the sooner they were all bi-metallists the better. The currency 
question at the present time had set many minds thinking, 
and formed the subject of many Parliamentary debates. 
The quantity of money in circulation, or which was available 
for bank reserves, had so obvious a bearing upon the price of the 
commodities which it measured, that a system of currency which 
was, if not contracting, at least non-expansive, could not fail to 
create apprehension in the minds of those whose capital was 
invested in productive industry, whether textile or mechanical. 
That this was the present condition of the currency was asserted 
by authorities they were all bound to respect. In summing-up a 
series of arguments in favour of the position he had taken up, the 
President pointed out that we depended upon international trade, 
and it was essential that the two money metals of the world should 
have an international status, so as to facilitate the trade of Great 
Britain with every part of the globe. But very few people 
would take the trouble to understand the why and wherefore 
of this intricate question, and th ds of working men were 
not aware of its existence. It was a nd chance for 
the leaders of labour and the leaders of the unemployed 
to fill up their time between strikes and disputes by educatin 
their followers so that they could realise its importance, and wor' 
both in and out of Parliament accordingly. In conclusion, the 
President said that if they could by any means bring about the 
coming of those good times they all wanted, and our statesmen 
and commercial men could agree as to the silver question being 
settled on a popular basis, they would have a steady exchange, 
and avoid the great crashes that came about from over-speculation, 
by which makers of machinery had contracts suspended or can- 
celled after th ds of pounds had been paid on the work, and 
for the material supplied. When the value of silver was so 
unsettled, the financial basis of small Republics and other States 
was disturbed, and trade was checked, as, whilst one refrained 
from buying, waiting for the fall, the other person was waiting for 
the rise, and between them no business was mn. He would there- 
fore strongly urge that the question of bi-metallism was one for 
the members of that Association to consider very carefully, as they 
saw how it affected their own trade. 

There was, of course, no discussion following upon the President’s 
address, or otherwise probably some strong criticism would have 
been raised upon the points he had put forward, but in proposing 
the usual vote of thanks it was admitted by the members who 
spoke that the question was one which was fully deserving con- 
sideration, and which it would be very useful to bring before the 
Association, 




















LOCATION SURVEYS FOR RAILWAYS. 


THE following is an abstract of an interesting paper read recently 
before the American Society of Civil Engineers by Mr. M. L. 
Lynch. Fixed rules for location cannot be laid down, but there 
are certain principles to be observe | and methods followed which 
will give the best results under careful work. As a preparation 
for the reconnaissance, which is the first step, the best general 
map of the country, together with detail, county and township 
maps, should be procured. Usually the general map will show the 
existence of two or more possible routes, and afford a knowledge 
of the drainage of the country, with which the engineer must be 
thoroughly familiar. He can also approximately determine where 
to expect the steepest gradients, as the divide between two main 
drainages is never equidistant, bet the streams; the nearer 
the divide to one of the streams, of course the steeper the slope on 
that side, In this connection the writer says that where a stream 
flows east or west, the south slope of the valley is awed 
steeper, rougher, and more broken than the north slope, the latter 
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valley. Where a stream flows north or south, the east slope of the 
valley is invariably steeper, rougher, and more broken than the 
west slope. In other words, the engineer will find it more difficult 
to get a line down the valley from the south in the first case, or 
from the east in the second. This remark applies even on a large 
scale, as the Pacific slope is much steeper, more abrupt, ragged 
and broken than the eastern slope of the Continent. In the actual 
work of the reconnaissance a well-gaited saddle horse will be of 
great advantage, as much of the work can be done on horseback, 
and a large scope of the country rapidly examined. In very 
broken ground, or where dense brush or other obstacles interfere, 
the engineer must dismount and carry a line through on foot. In 
the use of portable instruments much will depend upon the 
engineer's skill and familiarity with them, as also upon his judg- 
ment of the country. Some men possess the faculty of keeping 
tracl- of their position and memorising the country passed through 
to a very marked degree. The instruments carried are usually 
the pocket compass, hand level, and aneroid barometer. ‘The 
last mentioned must be used with great care and judgment. Two 
aneroids accurately rated and compared, and read at the same 
hours by different observers within reasonable distances apart, 
will, in settled weather, give reasonably accurate results as to 
difference of elevation. A levelling instrument is most needed in 
determining the feasibility of surmounting certain difficulties at 
governing points, and the writer uses for this purpose a small hand 
level, with sights like a surveyor’s compass, and a graduated 
vertical arc which can be set to any gradient desired, to determine 
whether the maximum gradient is practicable along a given slope, 
and the approximate depth of a summit cut. 

In reconnaissances, such as that under consideration, several 
governing points will present themselves, such as the points for 
crossing certain ridges and important streams, and the touching at 
certain towns. Asa rule, the lowest gap in the ridges should be 
determined, and the best points for crossing the large streams in 
the general direction of the line, together with the most suitable 
entrances and exits from towns; the location of the intervening 
sections of the line to be made with reference to these governing 
points. Having made a reconnaissance between the two objective 
points of the possible routes selected, it is advisable to return by a 
different route for the purpose of comparison, and in ditficult 
country several routes should be examined, in order to acquire a 
thorough knowledge of the country. Sometimes a line can be well 
located along a ridge; at other times such a line would be found 
impracticable, owing to its narrowness and the generally broken 
and crooked character caused by the minor drainages heading on 
either side of the general trend of the divide. Copious notes and 
sketches should made of each day’s work. A _ thorough 
reconnaissance such as this, when carefully plotted and sketched 
in, would be quite a surprise to one not familiar with this class of 
work, as the lines run with a hand compass, and the distances 
determined by the time of a well-gaited horse, give quite accurate 
results. Such a reconnaissance should always be made before 
starting the instrumental preliminary and location surveys; other- 
wise the best line in the country may be overlooked. The next 
thing in order, after the reconnaissance, is the organisation of the 

rty or parties to run the preliminary lines and fix the final 
ocation. 

In thickly settled sections of country the bad practice is some- 
times adopted of starting the party out without a camp outfit, pro- 
viding for their subsistence and accommodation at farmhouses 
along the line. This is a one-horse arrangement, and cannot be too 
strongly condemned. A properly equipped party should not have 
less than three good teams and wagons ; tents to accommodate the 
rank and file of the party, an office tent for the engineers, and one 
to answer for a cooking and dining tent; a saddle horse for the 
location engineer, and one for the chief of the party. The party 
should include draughtsman, topographer, cook and teamsters ; 
and the teams, in addition to moving the camp, should carry the 
lunch to the men at noon, and take them to and from their work. 
By this means more hours of work can be obtained, and the men 
will be fresher and in better condition to perform their work. 

Of course the preliminary survey should be run as close to the 
final location as is possible, the chaining should be carefully done, 
and all angles run with the transit; in other words, the survey 
should be accurately run as the location is built upon it, and 
inaccuracies here are sure to cause trouble afterwards. This also 
applies to the work of the topographer, who should sketch 
accurately the contours, location of streams, buildings, &c., and 
should use the tape line and slope level, so as to make the 
map accurate for several hundred feet on each side of the line. 

For such a survey several-preliminary and spur lines may have to 
be run, and although the —— may be slow, it is nevertheless 
good practice to thoroughly develope the country by such prelimi- 
ww 4 lines before deciding on the final location. Many roads are 
to-day suffering from the effects of mislocation, caused by forcing 
the engineer on this portion of his work and not giving the neces- 
sary time for proper preliminary examination. e result is, an 
increased cost of maintenance, and an increase in the operating 
expenses due to moving trains over steeper gradients than are 
necessary. Asa rule one mile a day of finished located line is a 
fair average for the time to be occupied for preliminary and loca- 
tion surveys in an ordinary country, partly timbered and partly 
open ; in broken country, less ; and in smooth country, more. 

The preliminary lines having been completed, tangents and 
curves of the pro location should be first projected on the 
carefully prepared topographical map before proceeding to locate 
them in the field. Such location can often be improved, and the 
best practice is to recognise this possibility and be prepared to 
make changes in the field when necessary. There is no royal road to 
railroad location, and it cannot be done from a telegraph key or a 
type-writer desk—it must be executed on the ground by one skilled 
in this branch of the work. For preliminary maps a scale of 800ft. 
to the inch is convenient. In difficult sections a00ft. is preferable, 
projecting the location on it, and taking scale and protractor on 
the line, so as to be prepared to re-project and re-run the line until 
the best results are obtained. It will also be found useful to have 
a small strip of profile paper in the field, so that level notes of a 
doubtful or difficult piece of work can be copied at once. The more 
experience an engineer has, the more careful he is to take every 
precaution to get the best line the country affords. 

In this day of rapidly increasing speed, it is desirable that 
reverse curves should not exist. Transition curves may be con- 
sidered a necessity where the curves are at all sharp. ‘‘ Broken 
back ” curves, as they are called, that is to say, two curves in the 
same direction, with a short stretch of tangent between them, 
should be avoided ; a single curve covering the ground, and 
eliminating the tangent can usually be found with a little extra 
labour. In compensating a gradient for curvature it is generally 
conceded that 0°04ft. per station per degree of curve is about right, 
and at the junction of two gradients on a summit, or the bottom 
of a depression, it is very necessary to round off the vertical curves. 
A simple rule adopted by the author is given by an example, 
thus :—Where an ascending grade of 1} per cent. passes over a 
summit to a descending grade of 1 per cent., the ordinate of a 
curve connecting the two can be calculated by taking one-half 
the sum of the rate of grade per station, regardless of algebraic 
signs, as the ordinate of correction at the apex, one-fourth of 
that ordinate as the correction of the first station, one-fourth of 
this last ordinate as the next correction, andso on, For example, 
the ordinate at the apex would be 1% +1 _ 1°12; one-fourth of 
this, or 0°28, would be the ordinate for the second station on each 
side of the line of apex, one-fourth of this last, or 0°07, at the third 
station, and soon. These calculations for vertical curves can be 
performed mentally, and the resulting curves give good practical 
results. The absence of vertical curves at the foot of all steep 


gradients is a fruitful source of derailment. 
It is quite apparent that methods such as have been described 
are inapplicable to countries where topographical surveys already 








exist, upon which the location can be intelligently projected and 
the line approximately laid out in the office. This system applies 
more for countries like America, Russia, and others > large extent, 
where large areas are yet uncovered by topographical surveys. 








AMERICAN ENGINEERING NEWS. 
(From our own Correspondent.) 

Al long drarbridge.—The swing span of the new bridge across 
the Missouri River at Omaha, Neb., is 520ft. long, being the longest 
draw span in the world, There are two trusses, with a double-track 
railway between them; while cantilever brackets on each side 
carry 13ft. roadways and 6ft. sidewalks, an electric railway bein 
carried along the roadways, The main trusses are 30ft. apart, an 
are 105ft. 2in. high at the middle, over the turntable. Each truss 
consists of two end portions, linked to a central tower resting upon 
the turntable. The structure is of mild steel, of 64,000 Ib. ulti- 
mate strength, with rivet steel of 57,000 lb. tensile strength. The 
live load consists of the engines and train, and 1001b. per square 
foot on roadways and sidewalks. The webs and chords are com- 
puted for a live load of 96001b., or 8000 lb. per lineal foot, with one 
or both arms loaded respectively. The dead load is assumed at 
6100 1b. per lineal foot, and the wind pressure at 6001b. per lineal 
foot for the lower, and 2801b. per lineal foot for the upper lateral 
bearing. The turntable drum is 34ft. diameter ; it is operated by 
two 14-horse power electric motors, running at 270 revolutions per 
minute, placed in the engine-house between the trusses. The same 
motors also operate the end locking apparatus, by means of a 
horizontal longitudinal screw. The weight of the structure is about 
3,000,000 lb., while the 389ft. drawspan of the Harlem Bridge of 
the New York Central Railroad will weigh 4,400,000 lb., as it will 
have three main trusses and a solid floor for four tracks. The railway 
drawbridge over the Thames River at New London, Conn., is 503ft. 
long, double track ; and that over the Arthur Kill is 500ft., but the 
latter is single track only. 

A large passenger car.—The New York Central Railroad has 
built at its car shops some passenger cars 80ft. long, for service on 
the Empire State Express between New York and Buffalo, 440 miles 
in eight hours forty minutes. They are of the ordinary type, but 
of exceptionally heavy construction. They have end doors and 
platforms and two rows of reversible back seats upholstered in 
copper-red plush. The interior finish is in mahogany, with var- 
nished pine floor, a carpeted aisle and white and gold headlining on 
the ceiling. The platforms are vestibuled. Steam heat is used, and 
compressed gas for lighting, a lamp being placed over each plat- 
form so as to light the steps and entrance. The side sills are Sin. 
by 8in., with a jin. steel plate bolted between them, and there are 
two centre sills 5in. by 8in., and four intermediate sills 4in. by 8in. 
The body framing is heavily trussed, and there are four ]4in. truss 
rods below the sills, Each car is carried on two six-wheeled trucks, 
with a brakeshoe to every wheel. With this train is run a combi- 
nation car, having a baggage compartment, smoking-room, and 
buffet, the latter being very necessary, as the train makes but four 
stops, and those only long enough to change engines. The cars 
are very fine examples of construction and finish, and their general 
dimensions are as follows :— 
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THE OWENS COLLEGE PHYSICAL LABORATORY. 
TESTING DEPARTMENT. 

WE are requested to make it known that the College is prepared 
to test a limited number of electrical instruments, free of charge, 
under the following conditions:—The College cannot receive or send 
instruments by post or rail, but they must be left at the College 
and fetched by hand during College hours, 9.30 a.m. to 4.30 p.m.; 
Saturdays, 9.30 to 11.30. The testing is only carried out during 
term-time. All instruments must be accompanied by a post-card 
addressed to the owner, who will by means of it receive information 
when his instrument may again be removed from the College. The 
results will be embodied on a certificate which will bear the College 
stamp. The certificate will only contain a statement of the results 
of experiments made with the instrument, and no opinion will be 
expressed as to its value or construction. The testing will be 
carried out with all due precautions by qualified assistants, under 
the superintendence of the Director of the Physical Laboratory, 
but the College is not responsible for accidental damagedone. The 
electrical standards of the laboratory will be compared from time 
to time with the standards of the Board of Trade, and every effort 
will be made to insure accuracy, but the College incurs no responsi- 
bility with respect to the correctness of the figures given in the 
certificates. 

Ampere meters.—The College will test direct-current meters up 
to 100 ampéres, and give the corrections to the instrament bot 
for descending and ascending currents at definite points, which, 
for each instrument, shall number not less than three and not 
more than ten. Alternate current meters will also be tested as far 
as the resources of the College will allow. It is desirable that 
before an alternate current meter is sent, an inquiry should be 
made whether the College is able to undertake the testing. Such 
inquiry should be accompanied by information as to the con- 
struction and range of the meter. 

Volt meters.—The College will test volt meters up to 200 volts, 
and it is hoped that before long the testing may be carried to 1000 
or 2000 volts. The value of the volt will be that shortly to be 
made legal by Act of Parliament. 

Clark cells,—These will be compared with a number of standards, 
the electro-motive force of which will be determined from time to 
time. If desired the comparison will be made at two different 
temperatures, 

Resistances.—The College can only undertake to test single 
resistances, properly mounted with terminals for insertion into 
mercury cups. The value of the resistance may be 0°01, 0:1, or 
lohm. To these will shortly be added resistance of 10 ohms or 
higher multiples of 10, as far as onc megohm. The value of the 
ohm will be that adopted by the Board of Trade, and shortly to 
be made legal by Act of Parliament. 

Instruments of different kinds from those mentioned above will 
be tested as far as circumstances will permit. All inquiries should 
be addressed to Professor Arthur Schuster, Owens College, and 
headed ‘‘ Physical Laboratory Testing Department.” 








In the notice in our issue of December 29th ult. of the 
trials of the new type torpedo boat No. 93, the design of the 
vessel is in error attributed to Mr. W. H. White, C.B., Director 
of Naval Construction, instead of to her builders, Messrs, Jno. J» 
Thornycroft and Company, of Chiswick. 





——: 
THE IRON, COAL, AND GENERAL TRADEg 
OF BIRMINGHAM, WOLVERHAMPTON, AND 

OTHER DISTRICTS. 

(From our own Correspondent.) 
As usual, the week after the quarterly meetings negotiat; 
opened at these gatherings have since been souaien. = — 
given verbally have been confirmed by letter. The course ~y 
affairs in connection with the Coal Trade Conciliation Board, and 
the tone of the proceedings at the Federation Leicester Confer. 
ence all point to the likelihood of the present high prices of fyo| 
being continued for the present. This helps to sustain the iron 
and steel markets, and values are maintained at the level indi. 
cated in last report, and need not now be repeated. Pig iron pro. 
ducers are in some cases booked forward until March. Manufae. 
tured iron makers are hardly so favourably situated, but stee] 
makers are )usy. There is a good deal of steel on offer also from 
outside districts. 

Tin-plate manufacturers in the Midlands are keenly watchi 
the progress of the tariff discussion in the States, and are hopin 
that soon the present 10s. duty will be exchanged for the old 4s, 6 
one. Bessemer coke plates are quoted locally on the basis of 
10s. to 10s. 3d., and charcoal 17s, 6d. for best brands. Messrs, 
Knight and Crowther quote their I. C. tin-plates as follows:— 
Cookley charcoal, 20s. per box; C.S.S. charcoal, 19s.; Wolverley 
charcoal, 18s. 6d.; Knight, J. K. and Co., 18s.; Cookley coke 
17s, 6d.; C.O, coke, 17s.; and K.C.S, No. 1 coke, 16s, 6d, : 

The conditions are this week published under which the Round 
Oak Iron and Steelworks are to be in future carried on. The Earl 
of Dudley has agreed to advance £20,000 to the company which 
lately took over the work, on condition of a like sum being raised 
by the shareholders, thus making a total additional capital of 
£40,000 to be expended in the completion of the new steel plant 
and in other necessaryservices. This sum is to be raised as 5 per cent, 
debentures, to rank after the Earl of Dudley's original mortgage 
and debentures, The additional capital is equivalent to a subscrip. 
tion by the shareholders of about 25s, per share of £10 each, the 
Lancashire Trust Company contributing, by virtue of their holding, 
£9500. The shareholders are this week ening great satisfac. 
tion at the handsome manner in which the Earl has met the 
company, and also at the fact that he did not raise the price of 
coal to the works during the recent coal crisis. That the works are 
to be continued is also a source of satisfaction to large numbers of 
local workmen and their families. 

Some interest has been aroused in Birmingham and the neigh. 
bourhood by an announcement this week made as to the growth of 
foreign competition. It is alleged that the following prices were 
tendered in connection with a recent letting of contracts for 
material for the Egyptian railways :—Krupp, Essen, mild steel 
bars, £8 per ton ; Ibbotson, Sheffield, round spring steel, £30 per 
ton ; Cockerill, Seraing, flat spring steel, £8 per ton; Solingen 
Steel Company, tool steel, £20—all delivered at Gabbary Quay, 
Alexandria. Moreover, whereas formerly the wagons and car- 
riages were made in the Birmingham district, these and also the 
locomotives, which previously were built at Manchester and at 
Newcastle-on-Tyne, have, it is asserted, been latterly supplied by 
Belgian and German firms. If these statements are correct there 
is certainly room for investigation to be made into such a state of 
affairs in local and general trade interests, 

Engineers, manufacturers, and other business men in this 
district have this week been re-assured as to trade prospects by 
the views expressed on Wednesday at Wolverhampton by two 
undoubted autborities upon commercial subjects. These are Sir 
Charles Tupper, the High Commissioner for Canada, and Sir 
Courtenay Boyle, the Permanent Secretary of the Board of Trade, 
Both spoke at the annual dinner of the Chamber of Commerce of 
that town. Sir Courtenay Boyle repeated some of the opinions 
which he expressed earlier in the week at Bradford, and added 
further statements of a hopeful nature. Replying to the toast 
of ‘The Trade and Commerce of the Country,” he said that, 
although the aggregate values of last year’s imports and exports 
were less than in the year previous by 44 and 4 per cent, 
respectively, ” the imports of 1893 were higher in value than in 
thirteen of the last twenty years, and the exports were higher 
in value than seven of the last twenty years; whilst compared 
with the volume of trade of the sixties and seventies, current 
business had increased to an enormous extent. Thus, when 
regarded in the light of a long series of years, the trade of the 
country was decidedly improving. 








NOTES FROM LANCASHIRE. 
(From our own Correspondent, ) 

Manchester.—The position pete remains one of uncertainty 
with regard to the future. In many quarters a hopeful tone pre- 
vails, but there is no present indication of any actual improvement, 
and the situation, so far as makers both of raw and manufactured 
material are concerned, is anything but satisfactory. Raw 
material, both in iron and steel, is not commanding a price to corre- 
spond with the increased cost of fuel, whilst finis' iron makers 
complain that even the small advance got on pig iron is too high 
compared with the price ruling for finished material, and that in 
addition they have the increased cost of fuel with the price for 
manufactured iron tending rather to weaken if anything. 

The Manchester iron market on Tuesday was about moderately 
attended, but only a very slow business was reported. In pig iron 
Lancashire makers are booking fair orders, where they have low 
rates of carriage, such as in the Warrington district, at about 43s. 
to 43s. 6d. for forge to 44s, and 44s. 6d. for foundry, less 24; but 
in the Manchester district, where their delivered rates are about 
Is. to 1s. 6d. above these figures, they are booking only occasional 
small parcels. District brands are scarcely maintaining their recent 
full rates, and although Lincolnshire is still quoted at 42s. for forge 
to 43s. for foundry, net cash, delivered Manchester, orders of any 
weight might be placed at 3d. under these figures. Derbyshire 
iron is quoted at about 50s. to 51s., less 24, delivered here ; but 
only small sales for special requirements are made at these figures. 
Outside brands are tolerably firm at recent quotations, Tieod- 
named foundry Middlesbrough does not average less than 44s, 4d. 
net cash, delivered Manchester ; although lower qualities might 
be bought at about 3d. to 6d. under this figure, and Eglinton 
remains at about 47s, net prompt cash, delivered at the Lancashire 


The position as regards manufactured iron remains very unsatis- 
factory, no correspondingly higher prices, as I have already pointed 
out, being obtainable for finished material, to cover the 
increased cost of pig iron and fuel. For Lancashire bars, makers 
are now taking £5 12s, 6d., delivered in this district, although 
£5 15s. is the quotation in one or two cases, and £5 17s, 6d. is still 

uoted for Staffordshire bars. Sheets remain at £7 5s. to £7 7s. 6d. 
or Lancashire, and £7 7s. 6d. to £7 10s. for Staffordshire ; and 
Lancashire hoops at £5 17s. 6d. for random, to £6 2s, 6d. for 
special cut lengths, delivered in this district. 

In the steel trade there is perhaps rather a firmer tone as 
regards hematite, but business of any moment recently transacted 
has been put through at extremely low figures, one fairly large 
order having been placed at 51s. 9d., less 24, delivered in this 
district, for good foundry oes the general quoted price is, 
however, steady at 53s. 6d., but some of the lower qualities of 
hematite are obtainable at 51s., less 24, delivered here. For steel 
billets prices average about £4 2s, 6d. to £4 5s.; steel boiler-plate: 
are obtainable at about £6 7s. 6d. to £6 10s.; and steel bars can 
be bought, according to quality, from £6 2s, 6d. to £6 5s., delivered 
in this district. 

Generally there is no appreciable improvement to report in the 
condition of the —_——— trades, heavy stationary engine 
builders being the only branch at all fairly well engaged, Machine 
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rs are, as a rule, only moderately supplied with work, 
we wer makers are not nearly so well employed as recently, 
whilst locomotive builders report trade in their branch to be in a 
very depressed condition. i saben tas : 

With regard to capes in the engineering industries, 
although the returns for the past month issued yb 4 principal 
trades’ union organisations are scarcely a fair is, as they 
include a considerable number of out-of-work members temporarily 
thrown on the funds owing to the recent holiday stoppages, they 
still afford sufficient indication that trade does not as yet show any 
appreciable improvement, Exclusive of what may be regarded as 
Lynporary holiday suspensions, the Amalgamated Society of Engi- 
neers reports fully 9 per cent, of its total membership in receipt of 
unemployed benefit, and as regards the Manchester district, 
although there are less than half the number of members on the 
books, as compared with the commencement of last month, about 
10 per cent. of the local members are still on out-of-work support. 
The returns of the Steam Engine Makers’ Society show about 
64 per cent. of the total membership on out-of-work support. 
With regard to the state of trade in the various districts, the 
reports continue of anything but a satisfactory character. A 
rather more hopeful outlook is here and there taken as regards 
shipbuilding, but extreme depression prevails in the principal 
centres, and exceptional slackness still characterises the locomotive 
building trade in all directions, ‘ ‘ ‘ ‘ 

The report of the Amalgamated Society of Engineers, in making 
special allusion to the recent concession by the Government of the 
eight hours’ day in the ordnance workshops, says what a gleam of 
sunshine this is in the cloud of misfortune, and what proof it affords 
of the value of ‘ keeping their back to the wall,” whilst what a 
gladdening announcement it will be to John Burns, William Allen, 
and William Mather, not to mention others who, in the face of diffi- 
culties, had so ably backed up those champions of the shorter 
hours movement. So far as I can gather, there is no present inten- 
tion on the part of the trades’ union organisations to make any 
definite move for attempting to enforce the eight hours’ day gener- 
ally, as they regard the present depressed condition of trade as 
scarcely affording conditions sufficiently favourable for success in 
any such movement. They, however, regard the concession made 
by the Government as very decidedly strengthening their position, 
and on the first favourable opportunity, I have good grounds for 
believing, it is their intention to push forward the adoption of the 
forty-eight hours per week in all engineering shops throughout the 
country. 

The question of fan versvs furnace ventilation of coal mines was 
raised at a meeting of the Manchester Geological Society held on 
Friday last at Wigan, when Mr. C. H. Higson read a paper on 
‘© A Patent Indestructible Ventilating Fan and Engines,’ erected 
by Messrs. Walker, of Wigan, at the Park Collieries, Garswood. 
After describing in detail the principal features of this fan, Mr. 
Higson said that in comparing the relative merits of the fan with 
the furnace as a ventilating appliance, the advantage was no doubt 
largely in favour of the fan. It was not uncommon for a furnace 
to consume 501b, of coal, or even more, per horse- power per 
hour,”in the air at the bottom of the upcast pit, whilst experiments 
which had been made with the Walker fan, showed that by this 
means of ventilation the fuel consumption need not exceed 4°75 lb. 
of coal per horse-power per hour. Amongst the objections to 
furnace ventilation were the danger of introducing fire into mines 
yielding fire-damp, the risk of igniting adjacent coal, and the 
corrosive effects on all shaft fittings and tubbing, together with 
the fact that no more than a certain quantity of air could be got 
out of a furnace, no matter how much coal was used. During the 
course of a short discussion on the paper, Mr. W. Saint, her 
Majesty’s Inspector of Mines—the President of the Society— 
remarked that the question of fan versvs furnace ventilation was a 
very important one, both from a safety and an economical point of 
view. Where they had a fan, they were able to deal with dangers 
that could not be dealt with in the case of furnace ventilation ; as, 
for instance, in the case of an underground fire, they could deal 
with the ventilation at once, when this was actua by a fan, 
whereas in the case of a furnace they would be perfectly 
powerless, These were the advantages from a safety point of view, 
and if Mr. Higson was correct as regards the consumption of fuel, 
there could be no question as to the advantage of fans also from 
an economical point of view. During the last ten or fifteen years 
the introduction of fans had been making great headway, especially 
in the northern mining districts, and in Lancashire they had also 
made considerable steps in the right direction, a great many good 
fans being now in operation, whilst most of the large collieries had 
either already adopted fan ventilation or were changing to it from 
furnace ventilation. 

At the meeting of the Manchester Association of Engineers on 
Saturday, special reference was made to the recent opening of the 
Manchester Ship Canal for traffic. Mr. Thomas Ashbury, referring 
to the practical completion of the above undertaking, said this 
waterway had long been contemplated. Thirteen years ago one of 
their former seeded, in his inaugural address, had referred to a 
canal from Manchester to Liverpool as a ‘‘ possibility of the 
future ;” now it was an accomplished fect, and he—Mr. Ashbury— 
considered that it was no more than a matter of courtesy for that 
Association, as a body of engineers, to offer their congratulations 
to the directors of the scheme, especially when they considered the 
fact that several of their own members had’ played an important 
and memorable part in connection with the management and con- 
struction of the canal, He therefore begged to move the follow- 
ing resolution :—‘* That the Manchester Association of Engineers, 
at this, the first meeting in 1894, very cordially tender to the 
chairman and directors of the Manchester Ship Canal their 
heartiest congratulations on the fact that the Ship Canal was 
opened successfully throughout for sea-going traffic on January Ist, 
1894, and in this connection they recognise with much satisfaction 
the invaluable services rendered in the achievement of so great a 
triumph by several of their own esteemed members, notably 
Messrs, the late Daniel Adamson and Richard Peacock, the present 
Mayor of Salford—Alderman Bailey—C. J. Galloway, and the 
engineer-in-chief, E, Leader Williams,” The proposal was seconded 
by Mr. James Walthew, and, after a few remarks by Mr. A. Saxon 
and the President, wassunanimously adopted, 

Since the opening of the canal there has been quite a competition 
amongst various local firms to claim the honour of being the first 
to receive or ship goods over the canal. The Unbreakable Pulley 
Company, of West Gorton, write me that they were the first to 
send any engineering material over the complete waterway, con- 
signments being dispatched by the steamship Cragg for London, 
and the steamship Princess Helena for Glasgow, which are to be 
followed up by further consignments for France, Belgium, and 
Holland. essrs. De Bergue and Co., of the Strangeways Iron- 
works, also write that they were the first firm of engineers to shi 
machinery by the Manchester Ship Canal, and add that it will 
interest traders to know that a considerable saving was effected by 
shipping to Holland by this route, instead of the old one of vid 
Grimsby, Hull, or Goole, 

A very general quieting down is reported throughout the coal 
trade, and buyers are showing considerable caution about placii 
orders of any weight, as there seems to be a general belief that 
before long prices will have to give way. For the present, how- 
ever, it is only in very exceptional cases where any appreciably 
lower prices are = for round coal, and for the most part 
they remain firm at about 14s. to 15s. for best Wigan Arley, 12s. 6d. 
to 13s. for Pemberton four-feet, and second qualities of Arley 
lls. 6d. to 12s. for common round coal, and 10s. to 10s, 6d. for 
steam and forge coals, at the pit mouth. Supplies of engine 
classes of fuel are ample, and with other districts competing for 
trade here prices are weakening, but Lancashire quotations 
generally remain at about 8s, to 8s, 6d. for burgy, 6s. to 6s. 6d. 
for the better qualities of slack, and 5s, to 5s, 6d, for sorts, 


Heavy steel 


Liverpool on Monday it was decided that 12s. to 12s. 6d. should be 
the minimum prices for delivery at — on the Mersey. 

Barrow.—The hematite Pig iron e is still very quiet, and 
orders are not coming to hand freely from any sources, The best 
feature of the demand is on home account, but there has not been 
such an improvement in this direction as was expected when the 
new year commenced, There are only thirty-three furnaces in 
blast in the district, although an additional furnace has been put 
in blast at Barrow this week, The value of pig iron is easy at Ios. 
per ton for B mixed b Warrant iron is at 44s, 10d, 
per ton, cash sellers, and 44s, 9d. buyers. 

Stocks have gone up upwards of 7000 tons this week, and now 
represent over 100,000 tons of metal. Makers also hold large 
stocks, and steelmakers have very heavy stocks on hand in West 
Cumberland ready for conversion into steel so soon as prices of 
iron advance. 

Iron ore is in gatos demand, and raisers are quoting 9s. per ton 
at mines for ordinary qualities, while best descriptions are quoted 
at 11s. 6d. per ton. ‘Tost week a cargo of Spanish ore was imported 
at Barrow, and another cargo is expected next week. 

Steel makers at Barrow are more briskly employed than they 
have been ; indeed all departments are in full operation this week ; 
but the orders held are not large, and prospects are not in any 
sense good. Heavy rails are quoted at £3 15s. per ton net, f.o.b. 
In light rails there is nothing doing of t. Tin-plate bars are 
in fair but not brisk request ; but the mills in this district are at 
work, Billets are in moderate inquiry. The plate mills are again 
in full operation, and it is ho that a trade will be done 
in this branch of industry during the year. Blooms, slabs, wire 
rods, hoops, and general qualities of merchant steel are quiet. 
tings are in d d, especially for shipbuilding 











work, 

The shipbuilding trade is brisk, and the yard of the Naval Con- 
struction and Armaments Company presents a very busy scene. 
The work in hand represents pe 40,000 tons of shipping and 
the engines about 82,000 indicated horse-power. The company 
has Leen invited by the Admiralty, amongst other firms, to tender 
for the building of a new line-of-battle ship of the Magnificent and 
Majestic class. The new ship will be ft. long, 75ft. extreme 
width, and 15,000 tons displacement. 

Engineers, ironfounders, and boilermakers are gradually becom- 
ing more and more busy. 

Coal and coke are in large consumption, but the supply is poor, 
and prices are very bigh. 

The shipping returns show a very quiet state of things as 
regards metal exports, and compare unfavourably with last year’s 
figures, 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 

THE coal trade is now in a rather more settled and satisfactory 
condition, Although the keen weather, which gave a spurt to 
house coal for about ten days, has now ended, the demand for coal 
for domestic purposes is sufficient to keep the majority of the pits 
in the South Yorkshire district fully employed. Prices are fairly 
well maintained. A large tonnage is being sent by the Midland 
and Great Northern lines to London and the South. Silkstones 
are quoted at from 14s, 6d. to 15s. 6d. per ton; best “‘ softs,” 
13s. 6d. to 14s, 6d. per ton; Flockton, 13s. to 13s. 6d. per ton; 
Parkgate and similar seams, 12s. 6d. to 13s. 6d. These are the 

it prices, At several collieries stocks are being laid down, but it 
1s said that this is due more to a scarcity of wagons than of orders. 
The prices we have quoted are from ls. 6d. to 2s, per ton above 
those of the corresponding period of last year. 

In steam coal the business is beginning rather early. A con- 
siderable tonnage is now being shipped to Mediterranean ports. 
It is about two months earlier than usual. Steam coal can at 

resent be bought in the open market from 11s, to 12s, 6d. per ton ; 
ower grades are being supplied at 10s. 6d. to lls. per ton. Rail- 
way coal contracts, upon which so much depend, are being placed 
rather slowly. In one instance an advance of ls. 6d. per ton has 
been obtained ; in others the advances are from ls. to ls. 3d. 
The Great Northern Railway are offering the coalowners 8s. 6d. 
per ton, which is 6d. less than they were asked to pay. The com- 

ny state that they have already secured part of their supply at 
Ee. 6d. per ton. In gas coal there is a very good business doi 
but I note an absence of large contracts. From this it would 
appear that the companies, although their stocks in hand are low, 
contemplate relying on the open market for a considerable por- 
tion of their supplies. 

Quotations now vary from 9s, to 10s. per ton. Best qualities of 
slack are more in request as manufacturers get to work. Inferior 
sorts are not much inquired after. It is not expected that there 
will be any change now in wages for at least another month, if at 
all. The Conciliation Board, although it is still without a chair- 
man, has adjourned until February 13th, and the rock of difficulty 
in fixing a minimum wage is likely to be got over by a reference to 
the chairman whom the Speaker may appoint. This anticipation 
has had the effect of steadying trade in the coal districts, and it is 
not likely that values will vary much until the summer is fairly in, 
although of course there must be a little weakening as the milder 
weather decreases demand, 

Continued activity marks the coke trade. The make of coke is 
fast increasing on account both of a heavy demand at the Sheffield 
steel works and also from Derbyshire and North Lincolnshire. 
Steel coke is now making 20s. per ton at the station. Foundry 
coke varies from 23s. to 27s. per ton. Hematite pig iron is selling 
at from 52s, to i4s. per ton, according to brand and the locality 
it comes from; common forge iron is at 40s. to 41s. These 
are the prices delivered at Sheffield, and represent in hematites an 
improvement of 1s. to 1s, 6d. per ton on the fortnight, while forge 
iron quotations show an advance of 2s. to 3s. on the month. The 
upward tendency is due to the increased price of coke. 

A noteworthy feature in the steel trade has been the demand 
for crucible steel, and it is expected that this trade will be brisk 
throughout the spring. An important sign of improvement is the 
fact that freights are now slightly remunerative, This shows that 
the ships now afloat are better employed. If freights should con- 
tinue to advance more vessels will be built, and as these require a 
large amount of steel material, steel and iron manufacturers both 
are bound to benefit. There must, however, be a decided change 
for the better in railway traffic before the iron and steel trades 
reach anything like a prosperous state, More is doing on home 
account in railway material, and a fair number of orders in heavy 
work have come in since the new year. 

In the lighter industries some improvement is reported in files, 
the business in which has been exceedingly lean for a very long 
time. Perhaps there is no branch in local industry in which such 
poor wages have, on the average, been made as in file making. 
This is largely owing to the fact that the machines have continued 
to advance in the perfect production of many kinds of files which 
were formerly made by hand. Cutlery firms with an American 
connection are looking forward to the settlement of the tariff 
difficulty in the States, and most of them are making for stock in 
anticipation of a sudden influx of orders from that market. At present 
the United States and South American markets are practically 
dislocated, owing to the uncertainty in the one quarter and the 
financial and political embarrassments in the other. Trade has 
been so very small during the last three months that when the 
change does come it is certain to be in the nature of an advance 
Our indefatigable rivals, the Germans, who have fairly captured 
the market in the secondary grades of cutlery, are now competing 
very successfully in the higher qualities. They get their steel 
from Sheffield for these goods, a are rapidly putting upon the 
market superior cutlery which can no longer be dismissed with 








at the pit, 
In the shipping trade there is a fairly active demand, with a 
ontinued scarcity of supplies, and at a meeting of sellers held in 





as ‘“‘made in Germany.” The larger houses in the silver 
and electro-plate trades report a fairly good business, but the 
smaller firms are indifferently off for orders, Fashion has again 





changed in several of the beautiful goods made in silver and 





electro, The tendency, outeg. te the cheapness of silver, is 
towards the sterling metal. e very attractive Queen Anne 
vypes, which have had so long and deserved a demand, em to be 
partially superseded by the more florid patterns of the Louis and 
Georgian periods. The Queen Anne form is too beautiful in design 
not to continue in favour with those people who prefer chaste and 
plain designs. 

Mr. A. ft Colquhoun, first adminstrator of Mashonaland, visited 
Sheffield this week on the invitation of the Chamber of Commerce, 
and addressed the members in the Cutlers’ Hall, delivering a public 
address in the evening. Mr. Colquhoun’s address to the Chamber 
of Commerce dealt chiefly with the commercial p of our 
new African Colony. He stated that in the Transvaal, Bechuana- 
land, and other territories in that region he found the German 
‘oods in by far the larger proportion. He impressed upon the 
hamber the necessity of retaining all our existing markets and dili- 
gently'searching for others. The hostility of France was partieularly 
referred to. The French, it was said, were not a colonising nation, 
and that was the truth. At the same time the French Govern- 
ment persisted in making large grants and in sending out some of 
their best administrators to different parts of the world, in order 
to get possession of the hinter-lands near British Possessions, so 
that they could effectually prevent the expansion of British in- 
fluence and industry. Mr. Colquhoun aie as a very serious 
fact that the French should be content to spend their blood and 
their treasure thus to thwart British interests, 








THE NORTH OF ENGLAND. 
(From our own Correspondent.) 


A STEADY improvement is reported in all branches of the iron 
and allied industries, and it can hardly be doubted that a revival 
has set in. Not only is the demand generally increasing and work 
more regular in the various departments, but higher prices are 
realised than ruled before the holidays, and it is apparent now 
that the fall in the prices of warrants last week was but a tempo- 
rary matter caused by speculative operations. A good business 
has been done this week in most branches, and there have been 
advances in the prices of both Cleveland and hematite pig iron, 
of hematite iron ore, of iron plates and angles, and of steel railway 
sleepers, and, as the dullest part of the year is now passed through, 
there is not much likelihood of easier rates ruling. In consequence 
of this, consumers appear anxious to arrange for supplies without 
delay, and have this week given out orders more freely than for 
months past, and have ag advanced prices. A good deal of the 
activity in business in this district depends upon the condition of 
the shipbuilding industry which is so largely carried on, and which 
consumes so large a proportion of the iron and steel manufactured. 
That it is reviving there can be no questiou, and seeing that the 
worst is past, and that higher prices are demanded for new vessels, 
shipowners are not backward in distributing fresh orders, especially 
as it would seem that the longer they wait the higher the figure they 
will have to pay. Lloyd’s Registry shows that there are more vessels 
on the books of British shipbuilders ‘‘ ordered but not commenced 
with” than there have been for nearly two years with the excep- 
tion of last September—90 steamers and 13 sailing vessels, the 
total gross tonnage being 176,621 tons, and there are 294 vessels of 
577,086 tons in the aggregate now under construction in British 
yards. That the situation is better for the North of England is 
apparent from the record of vessels being built at December 31st 
last compared with that for the end of 1892, which may be 
summarised as follows :— 


December 31st, 1893. December 31st, 1892. 
No. of ross No. of 
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A number of the shipbuilders have now booked sufficient orders 
to insure a larger output for the current year than they had to 
report for 1893, and generally there are contracts in hand which 
will afford full employment over the present half-year. Within 
the last week some very good orders have been placed with Hartle- 
pool shipbuilders. Messrs, William Gray and Co. have contracted 
to supply two steamers of 5500 tons each for Mr. C. Anderson, of 
enke , and one of 3700 tons for Messrs. John Coverdale and 
Son, of West Hartlepool, while Messrs. Furness, Withy, and Co. 
have booked an order for a 3600 ton steamer for Mr. Stephen 
Furness, and one for Mr. Jos. Bennett, M.P., Grimsby. is 
revival in shipbuilding is favourably influencing the iron and 
steel plate and angle manufacture, the nut and bolt trades, the 
engineering and ironfounding industries, the hematite pig iron 
trade, and there seems to be little doubt that, generally, 1894 will 
be a more prosperous year than was the past twelve months. 

The plate and angle manufacturers are now fairly well off for 
work, better, in fact, than they have been for the last two years, 
and all the establishments which are in operation are kept going 
regularly, which is an experience to which most of the producers 
have been strangers for a long time. The prices are higher, 
partly owing to the heavier demand, and partly because of the 
greater cost of materials—pig iron as well as fuel. Steel ship- 

lates are £5 2s, 6d., less 24 per cent., while most of the producers 

ave raised iron ship-plates to £5, less 24 per cent., though some 
might still be got at £417s. 6d. Iron and steel angles are alike in 
price £4 15s., less 24 per cent. f.o.b., the few manufacturers — 
ratherindifferentabout booking moreorders when the prices havesuc 
atendencyupwards, Common bars are stiff at £417s. 6d. , less2} per 
cent., and best bars at £5 7s. 6d., less 24 per cent. The rai ers 
report a rather improved inquiry, but competition is very keen, 
and the price remains stationary at £3 15s. net for heavy steel 
rails. For steel sleepers a little improvement in price may be 
recorded, £5 net at works being generally asked. Very consider- 
able shipments have this week been made to India. Cast iron 
railway chairs cannot be had under £2 15s, net at works, but the 
demand for them is very small, as it is also for cast iron —_ 
Never, perhaps, was competition so keen in the pipe trade, and it 
is affirmed that the figares at which contracts are entered into 
cannot be profitable to those who ask them. Cast iron pipes l}in. 
r? — are here quoted £5 to £5 5s., and 10in. to 16in, 5s, to 

4 10s. 

Pig iron prices are all advanced this week. No. 1 Cleveland, 
which like No. 3 is largely required for export, and is naturally 
only in moderate request at this time of the year, is quoted 37s. 9d.; 
while No. 3, which last week and early this week was being sold at 
35s. 3d. by merchants, is now at a minimum of 35s, 6d., and that 
is paid, while some of the leading brands are realising up to 36s. 
Cleveland warrants, which last week fell to 35s. 2d. cash, have been 
about 35s, 6d. this week, and the closing figure on Wednesday was 
35s. 54d. In Connal’s warrant stores on Wednesday evening there 
were 106,013 tons of Cleveland iron, 4558 tons increase this month. 
No. 4 Cleveland foundry pig is about 34s. 9d.; grey forge, 34s. 3d.; 
and mottled and white are alike at 33s. 9d. All forge 
qualities are scarce, and the demand is increasing, not only for 
local consumption, but also for shipment to Scotland. ixed 
numbers of East Coast hematite pig iron have been advanced to 
44s, per ton f.o.b., the demand having increased a good deal 
locally, as well as for Scotland and Sheffield. A very large quantity 
is being sent to Scotland, where consumers are taking it in place of 
Scotch hematite, because the quality of much of the latter is 
somewhat inferior owing to the use of a fuel which is rather too 
sulphury. Spanish ore is dearer, Rubio being now 12s. 6d. to 13s. 
per ton, and Campanil 15s, 6d. delivered on the Tees, as freights 
are increasing, and the mineowners in Spain are asking more. e 
freight from Bilbao to Middlesbrough has ine’ to 5s. 3d. ; 
Bilbao to Tyne, 5s.; and Marbel to Tyne, 8s. 3d. The pig iron 





exports this month from the Tees are good for this time of the 
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year. Up to Wednesday night they reached 35,074 tons, as com- 
pared with 34,425 tons in December, 1893, and 25,321 tons in 
January, 1893, to 17th. Messrs. Gjers, Mills, and Co., at the 
Ayresome Ironworks, Middlesbrough, have this week blown in a 
furnace to produce Cleveland pig iron. 

The traders in this district have during the past autumn and the 
current winter suffered much inconvenience and loss through the 
inadequate supply of goods and mineral ns furnished by the 
North-Eastern Railway Company. The grievance has existed at 
this season for several years past, but of late it has been more 
keenly felt than ever, and not only have individual traders 
endeavoured to induce the railway company to meet fully the 
requirements of the district in this respect, but various trade 
organisations have used their influence. e question was brought 
up at the quarterly meeting of the Middlebrough Chamber of 
Commerce a few days ago, and it was resolved to get the Board of 
Trade to move in the matter. The company has ordered 2000 

ns just recently, but it is contended that this is not enough, 
and furthermore they should have been ordered months ago, so as 
to have been available when the extra busy period came on. 
Works have even been brought to a standstill through the lack of 


ns. 

The Cleveland and Durham Blast Furnacemen’s Association have 
elected Mr. H. Jones as their president, vice Mr. E. Pearson, who 
has been elected treasurer. The association will hold their annual 
demonstration in July or August, and recommend that operations 
at the blast furnaces should be suspended for twenty-four hours on 
the date of the demonstration. ey desire to discuss the ques- 
tion of eight-hour shifts at the blast furnaces, which will necessi- 
tate the employment of three sets of men per day, instead of two 
as at present. The experiment has been tried in the district, but 
was not found to answer, and was abandoned. 

A conference to discuss the question of conciliation is to be held 
on Saturday at Durham, under the presidency of the Bishop, who 
will deliver the introductory address, and the discussion will be 
opened by Mr. Thomas Burt, M.P., and Mr. David Dale, both 
veteran advocates of the principles of conciliation and arbitration 
in trade disputes. 

The traders of the Hartlepools have a grievance against the 
directors of the North-Eastern Railway. Two years ago a deputa- 
tion from the traders waited upon the directors to urge them to 
extend their quay accommodation, and from what was said then 
it was expected that the work would be proceeded with without 
delay. But up tothe present nothing hasbeen done. They under- 
took then to provide improved facilities for loading large steamers, 
but it is reported that all they intend to do is to heighten the coal 
drop. That will be quite inadequate to meet the needs of the 
trade. The timber trade is specially affected by the lack of quay 
space, and the quays are constantly ted, in of 
which business is greatly hampered. 

The death is announced, in his 79th year, of Mr. Robert 
Simpson, of Moor House, Ryton-on-Tyne, who for nearly sixty 
years has been connected with coal mining on Tyneside, and no 
one was better acquainted with the extent and character of the 
coal measures of the district. He was first at the Hetton collieries, 
but fifty years ago became associated with the late Mr. T. Y. 
Hall, Mr. John Buddle, and Mr. A. L. Potter, in the mines which 
are now carried cn by the Stella Coal Company. For many years 
he acted as managing owner, until he fell into ill-health, when he 
was succeeded by his son, Mr. J. B. Simpson, who is one of the 
best known mining engineers in the North of . 

The Northumberland coalowners have not only to con- 
tinue to pay the 5 per cent. advance of wages which in October 
they arranged to pay for three months, but they have added other 
24 per cent., making 74 per cent. 

The coal trade is very active, and prices are well maintained. 
Blast furnace coke is 13s. to 13s. 6d., delivered on Tees-side, and 
15s. 6d. to 16s. is the f.o.b. price. 











NOTES FROM SCOTLAND. 
(From our own Correspondent.) 


THERE has been a considerable business this week in the Glasgow 
pig iron market. Scotch warrants have sold from 42s. 94d. to 43s. 
cash, and Cleveland from 35s. 3d. to 35s. 6d. Occasionally there 
have been signs of weakness apparent, but several influential 
operators are apparently much interested in maintaining prices. 
Cumberland hematite was quiet, a small business taking place at 
45s., and in Middlesbrough hematite there was nothing doing. 

The prices of makers’ pig iron are in some cases a little easier, 
as follow :—G.M.B., f.o.b. at Glasgow, per ton, No. 1, 44s. 6d.; 
No. 3, 43s. 6d.; Monkland, No. 1, 45s. 6h; No. 3, 44s. 6d.; Clyde, 
No. 1, 49s. 6d.; No. 3, 46s. 6d.; Gartsherrie, No. 1, 51s.; No. 3, 
47s.; Summerlee, No. 1, 52s.; No. 3, 47s.; Coltness, No. 1 


56s.; No. 3, 50s.; loan,No. 1, 608.; Calder, No. 1, 52s.; 
No. 3, 47s.; Gle ock, No. 3, 47s.; Dalmelli nm, No. 1, 
47s. 6d.; No. 3, 45s. 6d.; linton, No, 1, 46s.; No. 3, 45s.; 


Shotts, at Leith, No. 1, 54s. 6d.; No. 3, 50s. 6d. 

A number of the special brands are practically out of the market. 
In some instances Nos. 1, and in others Nos, 3 are not to be had. 
This state of things will, it is anticipated, be only of short duration, 
as the furnaces are being gradually lighted up. 

The pig iron shipments are on a very small scale. In the past 
week they amounted to only 3625 tons, compared with 7481 in the 
corresponding week of 1893. Of the total the United States and 
India each took only 25 tons, Canada 15, South America 20, 
Australia 252, France 125, Italy 380, Spain 66, China and Japan 
106, other countries 140, the coastwise shipments being 2472 tons, 
against 4850 in the correspondiug week of last year. 

A number of additional furnaces has been lighted up since last 
report, and there are now 31 producing ordinary and special 
brands, and 17 hematite ; total, 48 compared with 41 last week, 
and 69 in the corresponding week of last year. The output is still 
comparatively small, but it is so far sufficient to meet the demand. 
Inquiries for shipments are only on a moderate scale. The outlook 
is not very encouraging as regards the foreign trade, but it is too 
early in the season to form any definite opinion regarding the 
future of the trades. 

The placing of a number of good orders with the shipbuilders 
has belped to create a better feeling in the steel trade, and there 
are more inquiries than for some time. Makers are inclined to 
take a rather more cheerful view of the prospect. The works are 
generally better employed than they were towards the close of the 
year. ere is no change in prices. 

The malleable iron trade is fairly employed as regards the most 
of the works, whilst in several cases makers are busy. The talk 
on ‘Change this week has been to the effect that there has been an 
easier tendency in prices. The lowest grade of common bars is 
qnoted £5 10s.; second grade, £5 15s.; best bars ranging from 
£5 17s. 6d. to £6 7s. 6d., all less the usual 5 per cent. discount. 
These are the nominal quotations ; but merchants are unwilling to 
pay so much money, and the market for forward delivery is 
therefore in a hesitating condition. 

The shipments of iron and steel manufactured goods from 
Glasgow in the past week included locomotive engines worth £1960 ; 
sewing machines, £6925; machinery, £24,390; steel goods, £9440; 
and general iron manufactures, £29,346. 

The position of the coal trade continues favourable to the coal- 
master. In the inland departments there is a good steady 
demand, absorbing all, or nearly all, the coals on offer in the 
Lanarkshire district, but in Ayrshire the inquiry has considerably 
slackened. At the same time supplies, even in Ayrshire, are by 
no means large, having been kept down by the colliers having taken 
longer holidays than usual. The past week’s coal shipments from 
the whole of the Scottish ports amounted to 128,132 tons, showing an 
increase of 36,404 over those of the preceding week, and 27,632 tons 
compared with the corresponding week of last year. The prices 
f.o.b, at Glasgow harbour are :—Main coal, 9s, 6d, to 9s, 9d.; split, 


* 6d. to 9s. 9d.; ell, 10s. 6d. to 10s, 9d.; and steam 10s. 6d. to 
8. 

There is a growing impression that the coalmasters are not likely 
to interfere with the miners’ ane at the beginning of February. 
In fact, the masters will evidently be well pleased if the state of 
the market should admit of wages not being disturbed. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


THE quietness in the coal trade continues, but though some 
authorities predict a tumble-down in price, I do not expect that 
there will be any marked change for, at all events, some time. 
Taking the last few days as a criterion, prices on ‘Change have 
not fluctuated more than 3d. to 6d. per ton. Best steam coal yet 
commands from 14s. to 14s. 3d. a ton, so that the ‘‘drop” which 
has taken place only represents about Is. per ton. I shall not be 
surprised if figures remain at a dead level for a few weeks, and 
probably rise again as the weather opens. Good tonnage is 
seen | to be coming in at all Cardiff ports, and the returns for 
last week all around show a large export, quite sufficient to keep 
the principal collieries in brisk work. 

The last quotations on Cardiff "Change this week were as follows : 
Best steam coal, 14s. to 14s. 3d.; Monmouthshire, 12s. 6d. to 
13s. 6d.; good seconds, 13s. to 13s. 3d.; best house coal, 16s.; 
No. 3 Rhondda, 14s.; brush, lls.; small, 8s. 6d.; No. 2 Rhondda, 
13s.; through, 10s.; small, 6s. 9d. House coal, it will be noticed, 
maintains more firmness than steam, and this may be expected for 
a month or so. Patent fuel in sympathy with coal has a slight 
downward character, and good brands were quoted at Carditf from 
12s. 9d. This too was the figure at Swansea, best selling at 
13s. 3d. Pitwood is fairly settled in a groove now at 16s. Cardiff. 
Swansea shipment of coal last week was under late average, only 
slightly exceeding 24,000 tons. Newport has kept well up to 
average, and coasting has been brisk. 

Labour questions are quiet for the present in South Wales 
amongst the colliers. This week, however, the boatmen on the 
Glamorgan Canal, who have hitherto refrained from striking, 
diverted from a peaceful course and went on strike. Fortunately, 
the strikers were only a small section, and business has not suffered. 

The strike at Ruabon Collieries, North Wales, which has been 
on for many weeks, causing t and widespread distress, has 
come toanend. Only one colliery remains out, and this is to be 
arranged. 

The satisfaction felt at Cardiff in being one of the most im- 
portant anes pest of the world has its reverse side. The dis- 
turbances ab are quickly and keenly felt. The revolution at 
Rio de Janeiro has been one of the last experiences, and serious 
loss has accrued, I hear, to owners of sailing vessels trading there 
from Cardiff. The latest news is that quite a fleet is detained 
there unable to discharge cirgo. 

There seems a probable change for the better in iron and steel. 
At all events, the ironmasters are busy in all directions getting in 
foreign ore, and the railways this week have borne strong evidence 
to the fact. The principal sources of supply have been Bilbao and 
Duddon. Best Bilbao is now quoted Swansea from 11s, 6d. 

On ’Change Swansea mid-week there was rather an indifferent 
attendance, and not much business transacted. It was reported 
that pig iron was a little tirmer, but that steel bars had fallen off 
in demand, and _— plates — oo ee semen b, Be. Bhd 

Prices were: Glasgow pig, 42s. 114d.; Middlesbrough, S$ 
hematites, 43s. 4d. One of the eo he Welsh coniaene re- 
ceived a consignment of Middlesbrough pig this week. Steel rails 
remain at £3 15s, to £3 17s. 6d. heavy, to £4 10s. to £4 1is. light. 

Steel: Bessemer tin-plate bars £4 2s, 6d. to £4 5s.; Siemens 
£4 7s. 6d. to £4 10s., all delivered in the district, cash less 24 per 
cent. Steel sheets, singles, £7 to £8 ; iron sheets, singles, £6 15s. 
to £7. Welsh bars, £4 15s. to £4 17s. 6d. 

In tin-plates the same low prices ruled, and efforts were even 
made to get lower, but, as some of the leading facturers said, 
it would be better to “‘stop” than todoso. Bessemer cokes are 
quoted from 10s, 6d., Siemens from 10s. 9d., best charcoal from 
12s., and ternes from 20s. to 25s. Other quotations on ’Change 
were :—Block tin, £71 12s. 6d. to £71 17s. 6d.; lead, English from 
£9 8s. 9d., Spanish from £9 7s. 6d. 

The export of tin-plates last week was down to zero, only 42,820 
boxes, while receipts from works came up to 62,041 boxes, and 
27 tons came in from the Newport district. Outlook dull, owing 
to American action. 

The battle of tenders for the electric supply of Newport was 
resumed again this week, representatives from two leading firms 
attending. After a discussion, an adjournment was agreed upon 
for a week. 

Aberdare is now going in for electric lighting. 

A public meeting has been called at Cwmavon and a petition 
framed to Miss Talbot to withd the injunction against the 
Rio Tinto Copper Works. 

The South Wales Institute of Engineers has now a substantial 
hall of its own, thanks to the generosity of the Marquis of Bute 
and a few leading members, Last week it was opened with a 
banquet, Mr. Forster Brown as president. 

The Steamer Allonby, of Cardiff, foundered last week and eleven 
men were lost. 

A deputation of the Harbour Trust Committee of Cardiff waited 
upon the Taff Vale directors this week to elicit their views as to 
the formation of a Harbour Trust for Cardiff. Most of the 
directors, and the chairman, were present, and after an animated 
discussion of the pros. and cons., an intimation was given that the 
Taff Vale Railway would, in all probability, aid in bringing the 

bh toa sful issue. 

A steady demand continues for coke at Cardiff, and last quota- 
tions are firm :—Furnace, 17s. 6d. to 18s.; foundry, 19s, 6d. to 20s, 
Special foundry from 22s, 

Several smal! coalowners in the neighbourhood of Brynmaur were 
summoned to Crickhowell this week, by action of Mr. Martin, 
Inspector of Mines, for having reopened their workings without 
due notification to the i tor of the district. In each case a 
nominal fine was inflicted, the summonses having been issued more 
as a warning to others than for punishment. 




















NOTES FROM GERMANY. 
(From our own Correspondent.) 

CHANGES of importance have not taken place on the iron markets 
in this country, the dull and generally unsatisfactory condition 
having continued in most departments. On the Silesian iron 
market the business doing is of a limited description, with prices 
practically unchanged. e pig iron trade appears to be specially 
neglected just at present, and the blast furnace works are but very 
weakly occupied. There is consequently not much business doing 
in the malleable iron department. Most of the rolling mills are 
complaining of being insufficiently employed, and are now using 
their spare time for stock-taking and repairing. The steel trade 
shows but little animation, and the prices that are being offered 
for most articles are ridiculously low. In rails the make is only 
very moderate. Boilermakers are complaining of a continued 
decrease in demand, and there is likewise much depression notice- 
able in the sheet trade. 

In Austria-Hungary the condition of thegeneraliron trade remains 
much as last reported. Stocktaking is going on at most establish- 
ments, and there is altogether a very quiet tone prevailing. In 
pig iron the demand is extremely small, and the prices offered are 
on an average below list rates. Much the same can be told of the 
manufactured iron business. It is still exceptional where establish- 
ments are kept going more than from hand to mouth, and in most 
cases they are very short of orders. 

On the French iron market the advanced price of 155f. for bars 


ri 





and 165f. for girders has been maintained, and a further stiffening 





| 
$$$. 


in quotations is reported from different parts. There have been 
given out some pretty large orders lately, one for 50,000 t. rails for 
the East ee 

The steel works of Ferry Curicque, which is in course of erection 
has already secured an order for 15,000 t. rails, to be delivered as 
soon as operations have begun. ‘The steel works of St. Clairmont 
is reported to have got an order for field guns for the English 
Government. Of the truth of this report I am in doubt, but such jg 
the rumour. The Belgian iron market continues very quiet 
generally, and there are but few orders being booked in most 
departments. In the steel trade an improvement is expected to 
take place after next week, when some rather important rail orders 
are to be given out by the State Railway Administration. Current 
quotations are not very firm, but there has been a slight symptom 
of improvement noticeable in some quarters lately. Luxemberg 
forge pig is —_ 48 to 54f. p.t.; Charleroi do., 49 to 52£. p.t.; 
Luxemburg foundry pig, No. 3, 47 to 48f. p.t. Bars, No, 1, 
fetch 11250 to 115f.; No. 2, 117°50 to 120f., against 
122-50f. p.t. in November last; No. 3 is paid with 122°50 to 
125f. pt, against 130f. in November ; girders stand at 113 
to 115f. p.t. ; angles, 120f.; sheets, 110 to 127°50f. ; steel rails, 
95f. p.t., at works, 

The slight aaeeoreens noticed last week in some departments 
of the Rhenish- Westphalian iron industry has continued, and even 
increased, so that the condition of the iron trade in general may be 
considered rather more hopeful than during the last months of the 
year now past. The demand for Siegerland ores shows a slight 
improvement, and there is a more confident tone noticeable of late, 
Prices are firm, but not rising. Pig iron is actively inquired for, 
ry mae A speaking, and consumers find it difficult to buy at 
the low quotations lately ruling, as makers begin to show some 
reserve and firmly maintain the list prices. Stocks are, 
however, but slowly decreasing, the daily production being still 
higher than consumption. here is more life stirring in the 
malleable iron department, bars being in fair request on home 
account. Many works decline to accept orders at the prices 
formerly quoted, and insist on an advance of M.3 to 4 p.t. Hoo 
are likewise in improving demand, and prices are consequently 
rather firm. There is nothing new to report with regard to girders, 
little inquiry being experienced just now. 

Plates and also sheets appear to be less neglected than formerly, 
but the condition of prices has certainly not improved. Over- 
production, and the large quantities of iron which are consequently 
thrown upon the market, will, for some time at least, prevent an 
advance in quotati The busi in wire and wire nails con- 
tinues weak, and the prices offered are in many instances scarcely 
acceptable, At the foundries and machine shops orders are comin 
in but scantily. The wagon factories are expecting additiona 
employment through some orders for passenger carriages, which 
are in the market. 

A retrospective view on the development of German iron 
industry in 1893 shows that, all things considered, the year must 
be termed decidedly unfavourable for both makers and con- 
sumers. The depression which prevailed in almost all departments 
of the iron trade was due rather to the continued decrease in 

notations, and consequently reduced gain, than to want of 
+ eet in general. To this was added the almost total absence 
of orders from Russia. The following table shows how export to 
Russia has decreased in October, 1893, compared to the same 
month in the preceding year:— 





1893. 1892. 

Tons. Tons. 
Pig iron 98 879 
Angles .. 15 257 
ee. 2s ee “s -» 133 -. 239 
Bars as. 66 02 oo 268 .. « «. 1881 
Plates and sheets co UP on ks we Oe 
Hardware .. .. 268 51l 


For some years past export trade in iron to Russia has been 
steadily decreasing, which is owing, at least in some measure, to 
the extension and improvement of the Russian works, and to the 
new tariff. In 1890 no less than 101,319 t. were sent to Russia; 
in 1891, 68,956 t. were exported, and in the cme only 61,030t. 
were sent to Russia, German iron masters have tried to make up 
for this loss by an increasing export to England, Belgium, and 
other countries, so that during the first ten months of the year 
total export in iron and steel from Germany was :—1893, 1,012,391 
tons ; 1 941,252 tons + 71,135 tons in 1893, 

Heavy sacrifices had, of course to be made on the part of the 
sellers to obtain these foreign orders. The prices at which Breslau 
dealers sold were at the beginning and end of last year :— 


Bars, Sheets Plates. 
M. M. M. 
January Ist, 1893 .. 14°25 16 15 
December 31st, 1893 12 35 14 14 


which means for Silesia alone, with a production of 320,000 t., a 
decrease of about 64 million marks. 

In Rheinland-Westphalia average prices for 1892-93 were, per 
ton :— 


1893. 1892. -- 
Forge pig 45 to 46 50 to 51 52 to 53 
Bessemer .. .. 52 58 63 
Bars and girders 87 to 115 88to120 .. 105 to 140 
Hardware .. +. 128 to 120 134 to 135 161 to 162 
1890. 1889: 
Good forge pig .. 65to6S .. .. 60toél 
Bessemer .. .. 75 on ee 60 
Bars and girders 165 to 175 130 to 140 
a 6 8 180 to 210 170 to 195 
Hardware .. 155 to 154 134 to 135 


The generally decreasing tone in the iron trade has led to a reduc- 
tion in wages; average pay was, in marks:— 


1893. 1892. 
Bochumer works ° 1049°40 111160 
Dortmund Union eo oc co oc BOLOCO 107730 
Konigs and Laurahtitte—Silesia .. 848 867 








AMERICAN NOTES. 
(From our own Correspondent.) 
New York, January 9th, 1894. 

THE industrial depression throughout the States is very clearly 
indicated by the volume of idJe money in eastern Seneca centres. 
The New York banks hold 213,000,000 dols. reserve, and the 
deposits have reached the extraordinary limit of 515,500,000 dols. 
It is estimated that during the depression upwards of 200,000,000 
dols. in stocks and bonds were returned from Europe, There 
appears to be no demand for money, and speculation is dead. No 
immediate improvement is probable in industrial channels, Pro- 
duction is restri to about one-half, or possibly 60 per cent. cf 
capacity. Prices are at the lowest point ever known. Production 
is limited to the actual market demands. This hesitation will cor. - 
tinue until the tariff question is decided, and a vote is expected in 
the House by February Ist. The real fight then begins in the 
Senate. The possibility of its passing the House in its present 
shape is not admitted. The pro’ income tax is offensive tu 
all, The sugar interests oppose the heavy duties contemplated, 
and the law-makers are at their wits’ ends. The estimated Treasury 
deficit is 75,000,000 dols. for the present fiscal year. The condition 
of railroad traffic throughout the country can understood from 
the volume of East-bound shipments last year from Chicago tu 
Atlantic ports—mainly New York—which were 3,284,280 tons, as 
against 3,749,650 tons for 1892. The iron trade is not improving, 
but there are several indications pointing to a revival of demanu 
before long. Steel rails are now quoted at 24 dols. at mill, which 
allows a margin of 6 dols. to 7 dols. per ton profit, so that no matter 
what duties are imposed, the steel rail makers wil] not suffer much. 
There is a downward tendency in prices everywhere, and it may be 
six or eight weeks before any preparations willl be made to secure 
material for spring and summer construction requirements, 
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THE PATENT JOURNAL. 


Condensed from “The Ilustrated Oficial Journal of 
Patents.” 


Application for Letters Patent. 


* When patents have been “ communicated” the 
“name and address of the communicating party are 
printed in italics. 


2nd January, 1894, 
110. Burrons, &., A. J. Boult.—(0. W. Ketchum, 
Canada 
lL. rood § Suapes, and the like, G. Padmore, jun., 
London. 
112 Axtes of Rattway Cagricgs, W. P. Thompson. 
(J. Korbuly, Austria.) 
113. Improved SimpLe Harmonics Macuines, H. 
Harrer, Leeds. 
114. Ciips for Fastenrnc Stups, G. W. Younger, 
London. 
11) Harr Pr, J. G. Crichton, London. 
116. STEERING PRopeciers, P. A. Newton.—(H. 8. Ross 
and Seabury, United States.) 
117. Vatve for Inrtatina Foornatis, J. Thurley, 
London. 
118. Apparatus for Makino Baas, G. H. Stechmann, 
London. 
119. Fastenrnes for Suirt Srups, &c., G. Argent, 
London, 
120. Cannes, W. B. Fitch, London. 
121, MANUFACTURE of AERATED Lemonapg, A. Mitchell, 
London, 
122. Dryino Gratin, P. Turner, London. 
128. DowELLING Macaig, H, Campbell, London. 
124, Construction of Stgam Tursines, J. 8S. Raworth, 
London, 
125, VeLcoctpepes, E. Bazin, London. 
126. Prorectine SpinpLes from Dust, C. Salzberger, 
London. 
127. Hopsces for Horses, D. W. H. James, London. 
128 Tramway Froos, J. C, Fell. —(The Lewis and 
Fowler Girder-Rail Company, United States ) 
129. Borrces and Sroppers for Poisons, M E. O'Brien, 
London. 
130 Ecectric Licnr Appiiances, A. H. Wildy, 
London. 
181. Wars, M. O. Felker, London. 
132. Removine Tin from Tin Scrap, T. G. Hunter, 
London. 
138. Typewriters, J. Metzmacher, London. 
134. oe H. H. Lake.—(&. F. Gor-'on, United 
States 
135. TRANSMISSION of ELectric CuRRENTS, M. I. Pupin, 
London. 
ms Mayovracture of Suoar, H. H. Lake.—(P. H VP. 
Weyde and 0, Lugo, United States.) 
187, CounTive and SEPARATING Carns, C. E. Sawyer, 
London, 
188, CicareTTe Macutves, W C. Briggs, London. 
1389, TELEPHONE Excuance Systems, R. Callender, 
London. 
140. TeterHone Excuanoe Systems, R. Callender, 
London. 
141, Devineatinoe the Cavities of the Human Bopy, 
F. W. Haviland, London. 
142. Cricketers’ Battina Groves, F. H. Sprang, 
London. 
143. Pumprna Apparatus, R. H. Grey.—(F. W. Grey, 
India.) 
144. NationaL Emptoyment Reorster, F. Kemp, 
London, 
Srd January, 1894, 


145. Apvertistno, W. Starley and F. Westwood, Bir- 
mingham. 
146. Paper Fives, F. H Knights, London 
147. Distnrectant, C. G. Moor, London. 
148. Supptyinc Gas, T. Thorp, T. G. Marsh, and J. 
Haynes, Manchester. 
149, Gas Economiser, G. H. Palfreyman. Macclesfield. 
150. Vetocrpepes, H. H. Hopkins, T. E. Elliott, and 
J. D. Elliott, London. 
151. Compinep Meta. Sceerer and Nut Lock, J. P. 
Warner, London. 
152. Nasat Doucue Cups, B. Stern, Manchester. 
153. Cenrrirucat. Browers, G. W. Poole, London. 
154. Metratyic Boor Lace Fasteners, R. Gough, 
——" 
155. DeracnasLte Burton Cover, N. 
ndon. 
156. Cycie Sappce, W. I. Pimble, Birmingham. 
157. NaILrne, &c., Macuines, R. W. Bateman, Halifax. 
158. LANTERN Microscopes, W. Greenwood and R. 
Wallwork, Manchester. 
159. Revotvinc Automatic Teescopic Sicut, L. K. 
Scott, Hants. 
160. CiGaR Currer. W. H. Gabriel, Birmingham. 
161. Fire-piaces, H. Ames, Black pool. 
162. Compination Cranks, &c., G. J. Doel and J. W. 
Money, High Wycombe. 
163. Feep-Bac for Horses, J. C. Meyers, Dublin. 
164, Penno.pers, F. Woodward, Birmingham. 
165. ConvertiB_e Carriaces, W. Wilson, London. 
166. Pioments, O. Imray.—{/. Sacha, C. B, Meier, and 
M. Gerstendirjer, United States.) 
167. SELF-ACTING SAFETY Warer-cLoset, &c., J. Bell, 
London. 
168, Surrts, H. Papai, London. 
169. VeHicLes for CoLLectine Street SweEepinas, F. 
b rg.—(G. Stingl and M. Neumann, Austria.) 
170. Skate Fasteninas, J. Thorpe, Croydon. 
171. Stups, F. F. Barnes, London. 
172. Mixtne Apparatus for Tea, &c., W. Parnall, 
London. 
173, Skirt Grips, L. Marks, London. 
174. Scourtnc Macuines, F. H. Pochin, London. 
175. Fitters, R. Tochtermann, London. 
176. Countixo Apparatus for RaiLway Tickets, P. 
Hooker, London. 
177. Binper for Music, W. H. Hunt, London. 
178. Measures for O.1, W. G. Tuck, "London. 
179, Picture —. H. Munslow, London, 
180. Namxs, C. F. Fitch, London, 
181. Meta Nalzs, J. M. Mordaunt, London. 
182. SKATING Boots, A. J. Smith, London. 
188. TureapiInc Device for DaRNING NEEDLEs, T. 
Green, London. 
184. Lamp Suapes, F. Grant, London. 
185. Treatine Peat, A. McLean, London. 
186. Fiurp Motors, A. Horne and J. B. Furneaux, 
London. 
187. TRANSPORTING Loaps by Ropgs or CaB.es, J. P. 
ndon. 
188 TosuLovus Borvers, J. M. Allan, London, 
189. Oranorne, J. F. Challen, Redhill. 
190 TRIMMINGS, F.W. Golby.—(Winterburg and Eisner, 
Austria 
191. Dynamos, N. 8. Keith, London, 
192. a Dritts and Motors, &c., N. 8. Keith, 
mdon. 
198. Looms, J. Poyser, London. 
194. Horsg-Hoks, C. Gindler, London. 
195. Gas Meters, G. Carter, London, 
196. Boots, R. Bruzon, London. 
197. Protector for OUTSIDE Seats of Tramcars, G. H. 
8. Farrant, London, 
198. PNEUMATIC Conveyine Apparatus, F. E. Duck- 
ham, London. 
199. Apparatus for CLEANING Wueat, KE. Redler, 
London. 
200. REFRIGERATING MACHINERY, R. Long and W. E. 
Mort, London. 
201. Apparatus for Countinc Tickets, J. Graham, 
London. 
202. FILTERING Apparatus for WaTER CisTERns, W. B. 
Press, London. 
203. ReE-InKING TYPEWRITER Rippons, J. M. Lowe, 


mdon. 
4th January, 1894. 


204. ApsusTaBLE Rue Diviper, F. D. Gaywood, 
London. 


R. Hayward, 





205. 0 Moror Compensators, 8. Evershed, 
London. 


aa ona A. G. Sutherland and R. B. Why- 

207. pe Teransrormers, 8. Z, de Ferranti, 
London, 

208. Boots and Suogs, T. H. Ratcliff and R. Shapley, 
Gloucester. 

209. Water “‘Sernnino Bart,” A. J. Wethered, Great 
Marlow. 

210. Sats for Sop Assistants, H. Brown, Sumer. 

*~ mg rm oa TRAMWAY VEHICLES, G. B 
urn, 

212. pape ‘Cuar, A. E. Muirhead, Glasgo' 

213. FLusuiwo CLoser Pans and the’ like, 6. “Oudben, 
Manchester. 

214. Apparatus for TeLeorapnino, &c, 8. Alley, 


Ww. 
= ee CaLenpars, W. E. Harrison, Brad- 
lord. 


216. Pie Fasrics, T. M. E. Labatt, Bradford. 

217. Prope.ier, Pump, or Motor, F. Price, Bristol. 

218. HypravuLic WHEEL Bossino Presses, The Patent 
Shaft and Axletree Company, Ld., and D. Clerk, 
London, 

219. Macutyes for CLostnc RaiLway WuHeets, The 
Patent Shaft and Axletree Company and D. Clerk, 
London. 

220. Feepinc MecuanisM for Carrripce Case Manu- 
FACTURING Macuines, G. Kynoch and Co. and D. 
Clerk, London. 

221. Lawn Tennis Rackets, J. H. Fenwick, New- 
castle-on-Tyne. 

222. PLate for Rovcnine Horsesnogs, H. Wooldridge, 
Stourbridge. 

223. Cryproorapn, J. W. Noble, London. 

m. Drittinec Borer Rivxos, &., 8. Dixon, Man- 


ester. 
225, CoRRUGATED SHeet Meta Posts, G. H. Denton, 
North Shields. 
226. Ciorn Measurinc Macaine, W. Holloway, 
London. 
227. Improvep GarpeN WeeEpiNG Too., W. A. Holly, 


London. 
228. Cur-pite Fasrics, H. A. Foster and W. H. Foster, 
Halifax. 
229 InpicaTinc LeNnotHs of Rippons, J. Shackleton, 
alifax. 
230. GLurixous ComposrTion for LeatHer, J. McNeill, 


‘ow. 
281. Carponic Acip Gas, H. R. Angel and W. Smet- 
hurst, London. 
232. Compustion CHamBeR of Mitts, J. Shenton, Bir- 


ming! . 

233. DetingaTinc Tracks on Ice, &c., H. Rayner, 
London. 

234. Corkscrew, J. T. Murray and J. J. Stalker, 
London. 

235. Burninc Hyprocarsons, P. C. Tennant and A. 
H. Crockford, London. 

286. ImproveMeNTs in Horsesnogs, &c., A. Hencke, 
London. 

287. Steeve Links and the like, E. A. Councell, 

iverpool. 

238. Catmney Pots or Cow.s for Cumneys, A. Jones, 
Manchester. 

239. Sappies for Cycies and Veuicies, F. Hulme, 
Manchester. 

240. Sropper for Screw Moutuep Bort ts, T. Harper, 
Londo: 

2t1. Cuurns for Manuracrurino Butter, W. Vincent, 
Reading. 

242. Corrine or Sticine Breap, Ham, &c., G. Gerrard, 


asgow. 

243. Fotpine Seats, W. Martin, London. 

244. Compinep Punse and Pocket, E. H. Toulmin, 
London. 

245. ImpRoveD METALLIC Fasric or Tissue, E Ciégut, 


mdon. 

246. Buast no Rocks, W. J. C. Marie (Baron Liebhaber), 
London. 

247. Fioor-cLotus, H. W. Godfrey, C. F. Leake, and 
C. E. Lucas, London 

248. Niout-Licat and Canpbxe, G. Hind, London 

249. Exvectric Switcninc Apparatus, F. King, 
London. 

250. Gor Cuivss, R. H. Greenwood, London. 

251. Matt Carts and PerampBu.ators, W. J. Head, 


ndon 

252. Supportinc Bopies of Carriaces, W. J. Head, 
ndon. 

253. Storie and Detiverino Grain, W. Fairclough, 


ndon. 

254. Openine and CLosine Swinc Doors, R. Adams, 
London. 

255. Metauuic and other Frames, & , A. W. Adams, 
London. 

256. CHANGE-GIVING APPARATUS for Corn, J. H. Stevens, 
London. 

267. Fincer Can Opener, G. F. Gee and G. Anderson, 
London. 

258. Improvements in Ropemakine, J. J. Frost, 
London. 

259. Trousers, Drawers, and the like, A. Walter, 


mdon. 
260. ToornHpick Manuracturg, A. M. F. Gronwald, 
mdon. 
261. + ane Tires, C. H. Guest and L. Barrow, 
Lo 


ndon. 
262. ns ag aoe to GroGRAPHICAL Positions, C. E. 
mdon 
268. Gas or PETROLEUM Motors, O. Lindemann, 
London. 
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2¢4. WEARING APPAREL, H. C. Gover, London. 

— and Lavatory Basins, G. Oulton, Man- 
¢c 

~ armed Yarn and Tureap, G. Wilkie, 

267. Benorasc Bett Inpicator, W. V. and W. Hunt 
London. 

= SoLe for SHoxrs, J. Mason and A. T. Newbold, 

jury. 

269. Buckies and other Fasteners, T. Elcoate, 
Stockton-on-Tees. 

270. Means for FastENING Winpow Beans, A. Read, 
London. 

71. AXLE Boxes, C. C. Longridge, London. 

272. Grain Scourine and ye MacuineE, P. 
Provost, B. 8. Waite, and R. J. and A. L. Sawyer, 
London. 

278. Toor, G. W. Willford and F. Cocking, Sheffield. 

274. Sruppina SPRING Prates, G. W. Willford and F. 
Cocking, Sheffield. 

275. Heatina Raitway Carriaces, W. 8. Laycock, 


effield. 

76. Coupiincs for Steam Pipes, W. S. Laycock, 
Sheffield. 

277. Sirtine or Sortina Coat, &c., F. G. Crawshay, 
Southampton. 

278. CovpLines for Hose Pires, J. C. Merryweather 
and ©. J. W. Jakeman, London. 

279. Evastic Tires, H. V. Binns, Leicester. 

280. TeLescoprs and Brnocutars, J. a Glasgow. 

281. Furi Economiser, J. Murrie, G 

282. MeTaLiic Packine, G., J., and A. Benen and J. 
Scholes, Manchester. 

288, PLATEN PRINTING Macuings, C A. Charlton, H. 
E. Newstead, A. Shelbourne, and The Cropper Ma- 
chine Company, Nottingham. 

7-2 Bu 1FFER Castries for Raitway VEHICLEs, H. 





235. ConsTRUucTION of Sutps, G. R. Turner, Dorset. 

286. Preventinc Smoky Cuimneys, L. C. Tipper, 
Birmingham. 

287. Manixe EnoinE Governors, J. Griebenow, 


288. ieee, M. A. Alabone, London. 

289. Boxes for CARRYING Borruzs, « Jars, &c.,'A. Gray, 
London. 

290. MetHop of Propvucina Sounp, A. Graham, 





London. 





291. Steam Enoine Governors, J. Begtrup and J. H. 
McEwen, London. 

292. Printino Macuinery, W. H. Blakeney, London. 

298. Rattway Cuair, W. 'H. Dutton and E. and 8. 
Hume, London. 

294. TeLeorapnic Apparatus, W. P. Thompson.—/. 
Kustermann, Germany.) 

295. Prorectine the | of Bicycies, F. Stokes, 
Manchester. 

296, Gearino, 8S. H. Brooks, R. A. Doxey, and G. 
Shaw, Manchester. 

297. Frum Fue Insectors, W. Steers, London. 

298, Speep Gear for VeLocipepes, J. 8. Van Gelder, 
London. 

299, ANATOMICAL FicguREs, C. H. Davy, London. 

800. Cop-HOLpER or Reg, R. Farrington, Woodford. 

301. Can Coup.ine, P. R. J. Willis.—(0. Linker and 
H. Grunwald, Germany.) 

302. Knorrers used in Paper-MakING, R. Kron, 
London. 

303. Brace.er and Purse, T. Beak, Bristol. 

304. TreaTmENT of Cocoons, &., A. J. L. Pellerin, 
London. 

305. Drivino Gear for Oi, Enaines, H. P. Holt, 


ndon. 
806. Cycte Lamps, D. Marcus and J. H. Walker, Bir- 
mingham. 
807. A Stove, F. Hansen, Prussia. 
308. AppLiances for Securinc Fronts, J. Doust, 
London. 
Improved Spray Propucers, C. Ruppolt, 


London, 

310. Fitters, H. G. James, London. 

$11. LaBeviine of Articles of Commerce, A. Pohl- 
man, London. 

$12. Arr Feep of Stoves, C. Cornille, London, 

318. ImprovepD Pneumatic Hanpies, 8. Smith, 
London. 

$14. Tires for Cycies or the like, J. O'Connor, 
Londen, 

815. FLUuip-pressuRE Governor for Enornes, B. G. 
Martin and J. Murrogh, London. 

316. Scrupsine Brusues, M. Marville, London. 

817. Prorectinc Hot-air Pipes, J. H. Hargreaves, 
London. 

318. Preventinc Locomotives from Leravinc the 
Raits, M. Belk, London. 

819. Neckties, 8. T. Giles, London. 
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$20. Srencixs, J. and F. W. L. Sladen, Dover 

$21. O1. Cans or Freepers, W. H. and R. Thompson, 
London. 

$22. Scissors, W. Gibbin, jun., London. 

823. CaRPET-BEATING MacniNnes, H. C. Longsdon and 
T. G. Newton, Keighley. 

324. ALARM Kert.es, H. R. 8. Maitland, Bath. 

825. Sreerinc Lock for Vevocipepes, H. P. Cook, 
Birmingham, 

a Lee “Captive” Gotr Batt, C. E. Shea, 


land and E. B 1 d, 





$27. Freoixo Inrayts, F. B 
B 

$28. Ren Sueet Iron and Sreet, J. Tinn, 
Bristol. 


329. Tue Poison Borttie, J. Cochrane and F. G. 
Powell, Bristol. 

320. SLIDE-VALVE for Steam Enorines, J. Smith, 
Edinburgh. 

33]. S10Kkino of STEAM-BOILER Fornaces, F. Paget, 


Glasgow, 

882. FasTeninoc ATTACHMENTS for CLo1Hes, J. 8. 
Whitten, Birmingham. 

> ImproveD Grape Scissors, ‘J. Mallol, Birming- 
ham. 

884. Fastenines for Evectric-Licut Giopes, P. H. 
Jauncey, Birmingham. 

335. Bittiarp TaBies, F. Holland and E. Kirkup, 
iverpoo! 

~: NrENcIL for Sanp-BLastino, H. Igel, Newcastle- 


-Lyne. 

337. CINDER CATCHERS or Sirters, G. J. Coombes, 
London. 

838. SappLe Frame for Bicycies, A. E. Beck, W. E. 
Preston, and J. Bagnall, Birmingham. 

339. Stay Busks, E Joseph, London. 

340. VaporIsaTION of Perro.evum, A. J. Boult.—(S. C. 
Peuchen and P. Clarke, Canwia.) 

341. VaLve Tap, T. Gaddes, Harrogate. 

342. Union for Pipes, C. F. Hengst and C. H. Fox, 
London. 

348. SypHon Cisterns, J. H. Blakesley, London. 

844. VaLves, J. O. Lundberg, London. 

345. Lap Roiiers for Canpine EnorneEs, J. Moorhouse, 
Manchester. 

346. + ~~ gmameaaas of Cycie Frames, W. Hopkinson, 

mdon. 

347. Makino Gioves, J. A. Holbrook, London. 

348. Steam Enornes, O. Imray.—{(J. de Heyn, Belgium.) 

349. SunFace ConpDENsERS, O. Imray.—(J. ae Heyn, 
Belgium ) 

850. OpHTHALMIC INSTRUMENTS, 8S. Hardy.—(A. Clark 
New South Wales ) 

$51. Manoracture of Croquet Hoops, A. J. Altman, 
Ion ion. 

852. PNeumaTic Tire, B. J. B. Mills.—(2. Jeannerot, 
France ) 

853. INTERCHANGEABLE Speep Gear, A. Walker and A. 
White, Glasgow. 

354. MeasurniInG the Fiow of Liquips, W. B. H. 
Drayson, London. 

355. Measurinc the Fiow of Liquips, W. B. H. 


yson, London. 
856. Corrin and Capinet Hanpves, C. A. Rollason, 
mdon. 


357. Heap Sprinos, J. Woods, London. 

358. Dryine at Low Temperaturgs, J. B. Alliott, 
London. 

359. ANEMOMETERS, J. Hall, London. 

860. Lazy-tonos, D. Brounstein, London. 

861. Canpinec Enornes, A. J. Deru, London, 

862. CrusHING ASPHALTE, H. D. Blake and A. Stapley, 
London. 

3638. Postace Stamp AFFIxer, A. H. Gale, London. 

364. ExtTractine Gop from Ores, R. Pearson, 
London. 

365. FELLogs and Tires of WHEELS, G. W. Tarver, 
London. 

366. Prorograrnic Cameras, W. F. H. Curtis, 
London, 

867. Steam Enoines, The Honourable C. A. Parsons, 


mdon. 
363. — for Kerrino Nuts in Position, G. Gibson, 
ndon. 
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369, DELIVERING MaIts to Trarns in Motion, W. Kerr, 
London, 

$70. SarFE ADMINISTRATION of AnxsTHETICs, A. C, F. 
Elstob, London. 

$71. CusHions for BittiarRD TaBies, E. R. Salwey, 
Bristol. 

372. Hat, W. and E. Walsh, Luton. 

78. Pxeumatic Couches and Seats, J. Roberts, 
Portmadoc. 

74. ATTACHMENT for GRapuaTED INncH Rvuugs, F. 
Flatman, Erith 

875. STONE-BREAKING and ORE-CRUSHING MACHINES, 8S. 
Mason, Leicester. 

876. AppaRaTus for Spinninc Cotton, O. Hibbert, 
Manchester. 

a AtracHinG Hat-racks to Seats, E. B, Styring, 

oole. 

78. Razor SHARPENING APPARATUS, R. Howarth, 
Wolverhampton. 

879. Strap FasTeNER, H. Thompson, Oldham. 

880. BaTTLEDoREs and Savttvecocks, E. M. Gaskell, 
Birming! 

~“° bee Fa and MoLESKIN MANUFACTURE, B. Cooper, 

882. Sucompaky Batreriss, H. C. L. Holden, Belve- 

dere, Kent. 









ee and Guarp for To1Let Soap, J. Mackie, 

384. ree Civss, A. R. Brown, Harrow. 

885. Manuracture of PNeumaTic Tres, T. Sloper, 
vizes, 


886. ArTivicIAL Fry Manuracture, J. Retchford, 
Redditch. 


387. Detivery Mecuanism, J. F. Sawer and J. L. 
rves, Manchester. 

888. VaLves of Pneumatic Hammers, E. Skinner, 
Sheffield. 

389. DisreurEs Brush Manvuracture, F. Woodman, 
Birming 

300. Har Goereccson, W. W. Twigg and J. G. Norman, 
Birmingham. 

as hon ne stg NaiLep Boxss, T. W. and J. H. Newey, 

892. AccouNT Booxs, T. Lees.—(W. Perkins, United 
States.) 

393. Type-wRirteRs, R. Lee London. 

394. Winpow Fastenines, 8. Hill and G. Mackie, 
London. 

395. Fasreninos, 8. Hill and G. Mackie, London. 

396. PortaBLe Force Be.iows, W. and E. Allday, 
London. 

397. Bassinetre Sprine, B. Poole, | maine a 

398. po od Gas, and other FLump "Motors, H. . Cutting, 


399. tiene Door Lock and Latcu, W. King, 
London. 

400. Cuurns, P. le 8S. Mourant, London. 

401. Exvevopgs, E. R. Plunket, Wimbledon. 

402. Bevet Gear TeetH, A. G. ‘Brookes.—(G. B. Grant, 
United States.) 

403. CyLinpRicaL Casks or Drums, R. E. M. Lager- 
wall, London. 

404. TELEGRAPH OFFICE Avpuasser, F. J. Field, Oxford. 

405. SHeet MetaL LaTHiIne MANUFACTURE, G. Hayes, 


on. 

406. Propuction of SutpHonic Acips, ©. Imray.— 
(The Farbwerke cormals Meister, Lucius, and Bruning, 
athe y.) 

Propuction of Azo Co.ours, O. Imray.—(The 
pg mane vormals Meister, Lucius, and Bruning, Ger- 
many 

408. a2 Enaines, C. D. Abel.—({ The Gasmotoren Fabrik 
Deutz, Germany.) 

409. —— of CettuLoss, &c., C. F. Cross, 


410, Fastextxo Tips to Brtiarp Cues, E. L. Marugg, 


411. WHEELS and Tires, A. A. Popf, London, 
412. SHEEP-SHEARING MacuiNes, M. Ryan, London. 
413. Hotpinc Lips on EARTHENWARE Pea- -pots, 8. 
Davies, London. 
414 Lee Wines for Vessexs, N. C. Jessup, London, 
415. ApsusTine the Brake Sxogs of VenIcves, J. B. 
rre, London. 
416. Tires, C. A. Allison. —(C. M. Lungren, United 


tes. 

417. Stays and Corsets, A. J. Boult.—(J. Janowitz, 
United States.) 

418. CenTRIFUGAL Separators, H. F. M. Kayser, 
London. 

419. Tires for BicycLe WuHeets, L. B. McCulloch, 
Liverpool. 

420. Mountinc Paper on Linen, &c., L. F. Dobler, 
London. 

421. tom, The Palmer Tire, Limited, and J. H. Price, 

London. 

422. VaLves for Tires, The Palmer Tire, Limited, and 

C. H. Gray, London. 

423. Sarery Lamps, D. Young.—(C. Mangin, France) 

424, Neckties or Cravats, W. Holmes and J. Cryep, 

mdon. 

425. Frresipe Foorrest, W. A. Waddy, London. 

426. Wire Joints or Connections, J. G. A. Kitchen, 

London. 

427. TREATMENT of FINELY-DIVIDED ScpsTaNces, G. 

Robson, London. 

428. FRICTION Ciutcu, J. W. Brooke, London. 

429. Box for Packinc and Disp.ayine Goops, V. A 
Williams, London. 

430. GARDEN Hosss, F. Clouth, London. 

431. Rotary FiusH WaTEeR RECEPTACLE, E. Reisser 
London. 

432. Meta Forcinc Macuiyes, B. F., F. T., and B. 
H. Peacock, London. 

433. ELecrric Swircu, C. P. Elieson, London. 

434. Section Tires for WHEELS of Cycies, E. Bohm 
London. 

435. Steam Generators, J. F. Lackersteen, London. 

436. Apparatus for PuLveRisinc, J. Robinson and M. 
8. Plumb, London. 

437. Coatine Metauuic Surraces, R. Heathfield and 
W. 8. Rawson, London. 

438. Vio.in Bows, P. Stark, London. 

439. GinpeR CLamps, H. H. Lake. —(C. MacTaggart 
and F, McKerman, United States ) 

440. Game, H. Foster, London. 

441. ReversiBLe Routine Ro eg, W. Coulsell, London, 
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442. CompensatTinc Rinc and ManHoLe Door, J. Burg- 
hardt, Birkenhead. 

443. Sprincixc Out the Packmse Rin in Steam 
Pistons, J. Burghardt, Birkenhead. 

444. Exvecrric Lieut Fitrinas, C. 8S. Northcote and J. 
B. Verity, Birmingham. 

445. Burnine Perroteum for Heatrne, &c., J. Roots, 

mdon. 
446. Rucer and Burortine Roxzer, J. 8. Bell, 


ndon. 
447. oe REGULATING APPLIANCES, F, W. Blaydes, 


448. yy son Macuives for Cicaretres, W.T. Arkell, 
Birming] 

449. FASTENING TARPAULINS to Wacons, 8S. Waugh, 
Leeds. 


450. Screw LANTERN, W. H., W. H., and B. H. Jcnes, 
Wolverhampton. 
451. SHutrLe Races of Weavinc Looms, T. Rhodes, 


radfo! 
452. Door-rops for CARRYING Curtains, H. Barham, 
Birming 
453. Havesoa Cups, J. A. Todd. Birmingham. 
454. DisTRiBuTION of ELEcTRIC CuRRENTS, W. Ealdred, 
Sheffield. 
455. INCANDESCENT Lamp SwHapes, E D. Cooke, 


Ww. 
456. SoLuTions CARRYING Sats of Zinc, P. C. Choate, 


Ww. 

457. PLues for Tonacco Pipes, A. H. M. Close, Bir- 
mingham. 

458. Jomst for Stems of Topacco Pipes, W. Shaw, 
Cumberland. 

459. Mersop of Securinc Loose Papers, H. P. 
Clemetson, Ashford. 

460. Srzam Lupricators, B. A. Burgess and D. P. 
Rous, Ontario. 

461. BryauraL Sre1Hoscopes, C. E. Masterman, 
Northwood. 

462 VenTILaTION of Sanitary Cuosets, J. Joly, 
Dublin. 

463. Wixpow Sasues, P. Kemp ~—— 

464. SanpwicH Boxgs, A. Goldberg, London. 

465. Winpow Sasues, D. Aitken, Glasgow. 

466. — Esoines and APPLIANCES, Ww. Wallace, 


467. Nese for Cicars, E. de Pass.—(G. A. Worsley, 
United States.) 
468. WasHABLE LaBELs, W. Crichton and P. Menzies, 
lasgow. 


469. APPARATUS for DismxrecTinc WaTER-CLOSETS, E. 
ndon. 
470. Corrixa and Exercise Books, &c., G. R. Gill, 


471. Covene for MANHOLES of BorLers, D. and W. H. 
, London. 
472. SEPARATING Fat, &c., from Liquips, R. Gough, 


London, 
478. Doc § Sprxes, T. Clarke and F, Hadley and Co., Ld., 





London. 
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474. Printixe on Batts, H. C. and W. Sharpand Sons, 
La —(0. R. Chase, United States.) : 
475. Manuracturine Hypravtic Cement, G. W. Stein, 


London. 
476. PortasLe Fire-stoves and Boxes, F. Wilkins, 


ndon. 

477. Tarust Suarts, W. Sowerby and F. M. Taylor, 
London. 

478. Kmore Cuganers, C. W. Buckle, F. H. Elliston, 
and C. Hindle, London. 

479. Drayinc Corres, J. Y. Johnson.—(C. Risk, West 
Indies.) 

480. Direction and other Lasrts, F. T. Jefferson, 


on. 

481. Or Stoves, C. S. Upton, London. 

482. Gas Sroves, C. S. Upton, London. 

483. CenrrirucaL Pumps, E. Seitz and R. P. Park, 
London. 

484. Evecrricat ALarum Ciocks, J Costigan, London. 

485. Biper with Movasie Back, G. J. F. Eger, 
London. 

486. Fore-escapr, E. Thomas, London. 

487. ComBinep Draw-orr Stop Cock, T. F. Luther, 


jon. 

488. Saow Carps, W. Oppenheimer, London. 

489. Evecrricat Ciocks, E Herbert, London. 

490. Creanine Borries, W. Clark and W. A. Clark, 
London. 

491. Brusnes for Creanrne Bortties, E. Edwards.— 
(B. Seidel, Germany.) 

492. Straw Stackers, F. F. Landis and H. W. T. 
Jenner, London. 

498. Sarety Cur-ours, A. J. Boult.-—(M. Han/ord, 
United States.) 

49%. Foross for Heatinc Metats ELecrrica..y, W. P. 
Thompson.—(C. L. Cogin, United Stats.) 

495. Converters for Exrectric Currents, W. P. 
Thompson.—(C. L Copia, United States ) 

496. We_pine Mrracs Evrcrricatty, W. P. Thomp- 
son.—(C. L. Cofin, United States ) 

497. MoLTIPLe Speep Geaarrse, |. L. Unterbrink and 
C. A. Layton, London. 

498. Cyccometrers, W. P. Thompson.—(C. H. Claiwsoa, 
United States.) 

499. Puotocrapaic Cameras, W. P. Thompson.—(P. 
S&. Marcellus. Unite l States ) 

£00. Borries, W. P. Thompson —(H. R. Harper, United 


States.) 

501. Cycte Pnevmatic Tires, &c., R. G. Bennett, 
London. 

502. Improved Meruop of Apvertisine, W. D. Pitt, 
Lond: 


on. 
503. Propucinc Dravont in CHmneys, R. Gaul, 
mdon. 
504. Firecicuter for Heatinc Purposes, J. Rochette, 
London. 
505. Improvep GrinpeR for Sickvies, T. Gordon, 
London. 
506. Borrte Lapexs, J. 
Grant, London. 
£07. Manvuracturinc Matt Propvuct, T. Chandler, 
ndon. 
5)8. Quick-FirtInc Gun Movuntrinos, Sir A. Noble and 
R. T. Brankston, London. 


Barton-Faithful and C. A. 


509. Crostnc Jars, B. Dukes.—(Stole aad Sikne, 
Austria.) 

510. Distrisutino Sanp, H. H. Lake.—(H. McPherson, 
United States. 

511. Improvep Watcues or CLocks, N. M. Saati, 
London. 


512. Wueets for Roap Venicies, A. E. Morgans and 
C. H. Fox, London. 

513. Distrisotine Evecrricity, G. J. Philpott and R. 
Hammond, London. 

514. Tramway Crosstnos, J. C. Fell.—{The Lewis and 
Fowler Girder-rail Company, United States.) 

515. Azo Dye Srurrs, J. Y. Johnson.—({Kalle and Co., 
Germany.) 

516. Games of Gotr for Carpets, W. 8. Simpson, 


mdon. 
517. Improvep Kwyirtinc Macuives, W. F. Fair, 
ndon. 
518. Stamp Mixx, F. Bartle, London. 
519. Corset and Aspominat Bett, E. Merrillecs, 
London. 
520. Macatve for Dyerse Srockines, E. F. Lichti, 
London. 
521. Batt Bearinos, J. P. Jensen and A. J. Trebbin, 
London. 
522. Heatinc Apparatus, H. H. Lake.—(G. and F. 
Laverriere and F. Lyghounes, France.) 
523. Pipe for Smoxine Topacco, G. W. MacGcorge, 
Maidenhead. 
524. Automatic Switch for Cearcixnc, R. W. P 
Robertson, London. 
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525. Copyinc Macurxes, W. H. Lewers and W. Candy, 
London. 

526. Iuprovep Evectric Brusues, E. L. Levetus, Bir- 
mingham. 

527. IMPROVEMENTS in ADVERTISING, W. A. Boswell, 
London. 

528 Hartcs Cover, W. E. Hutchinson and A. Newton, 
London. 

529 Cyvcce Locks, New Howe Machine Co. and A. 
Mac.ionald, Glasgow. 

530 Brusnes with Sree: Bristies, F. Horstmeyer, 
Manchester. 

581. Betts, G. E. Stead, Manchester. 

532. ImproveD Pyevumatic TIREs, 
Glasgow. 

533. CycLometers, &c., J., H. and K. Rotherham, 
London. 

534. - one of ILLuminatine Gas, I. Carr, Liver- 


A. Hamilton, 


poo! 

535, KitcHEN Fenper, Leedhamand Heaton, Ld., Leeds 

536. Topacco Pipes and other Urensiis, J. E. Moore, 
Northwich. 

537. Mop Guarps or ATracHMEnts, E. Barnes, Bir- 


taing! 

538. Cuestand Luxc Prorecrors, H. Shuter, Man- 
chester. 

aa, H. P. Boulnois and J. Brodie, 


erpoo! 

540. Sarety Piuc for Domestic Borers, G. Hughes, 
London. 

541. Stretcuove Woven Faprics, R. R. Roberts, 
Manchester. 


542. FROZEN-PIPE-BURST PREVENTER, P. 8. Green, 
Leicestershire. 

543. Frower Port, W. E. Tidy, Havant. 

544 Coxiars, J. E. Jack, A. Hogg, J. P. McIntyre, H. 
J. Marsh, and R. L. Hogg, London. 

545. New and Improvep Gas Borver, 8. Rosen, Glas- 


gow. 
546. Evecrric TeLepHony, A. Muirhead and G. Green, 


mdon. 

547. Sarery Bicycies and Veuicies, W. J. Walker, 
London. 

548. Workinc TeLecrapus, W. P. Thompson. W. F. 
Melhuish, India.) 

549. Dryino Envevopss, F. J. Wood, Liverpool. 

550. IMPROVED O1ntMent for Human Usg, E. Gregory, 


8. 
551. Toy, E. P. Lehmann, Liverpool. 
552. Toy Venicves. E. P. Lehmann, Liverpool. 
553. CHANGE-BOx Mecuanism, W. P. Thompson.—(E. 
Claviez, Germany.) 
554. Sarps’ Inpicators, C. A. Allison.—(W. E. Thomp- 
Sarety 


son, on the High Seas ) 
&e., C. Orlandt, jun., 
Brighton. 


555 

556. Ripisc Stirrup, C. W. Barrat and P. Carter, 
London. 

557. Conveyinc Atm to Furnaces, H. Schomburg, 
London. 

558. Can Openers, G. H. King and J. Stevenson, 
London. 

559. Strtcuine Books and Papers, I. and W. Nasch, 
London. 

560. InsTRUMENT for Use at Sea, E, A. Reeves, 
London. 


CANDLESTICK, 








561. CoLtourep Warerrroor Fasrics, T. Birnbaum, | 


ion. 

562. Buiock for Hoistrxna Purposes, &c., 
London. 

563. Reriector ‘Lanterns, E. T. Hughes.—(F, 4. 
Smith, United States.) 

564. CONVEYING ARTICLEs into Restaurants, E. T. 
Hughes.—(W. A. Butterfield, United States.) 

565. TrRiamine the Epogs of Lawns, E. T. Hughes.— 
(H. C. Rice, United States.) 

566. Improvep Tonacco Pipes, E. Lachmann, 
London. 

567. WaTeR-TUBE Steam GENERATORS, W. 8. Sargeant, 
Middlesex. 

R. E. Freeman, 


568. TicKET-paTING MACHINES, 
ea, J. Brown and D. L. Knight, 


A. Carr, 


London 


on. 

570. Lever for Hor-water Cisterns, A. Bishop, 

mdon. 

571. - pe ateeaaes of Pans, &c., H. E. Shepherd, 

ndon. 

572. ManoracturE of Snovers, L. Desrousseaux, 

573. Exastic Fruip for Workinc Enores, E. E. 
Dulier, London. 

574. AxLe Boxes for Ramway Veuicies, R. L. 
McLaren, London. 


575. ImprovepD Fivrer Presses, A. L. G. Dehne, 
London. 

576. Foca SicNattinc Apparatus, W. Pilackett, 
London. 


577. Sream Enoryes, E. O. Schlick, London. 

578. Rercectors for Lamps and the like, C. W. Wright, 
London. 

579. Treatment of Hay, Straw, &c., D. A. Fyfe, 
London. 

580. Securinc Door Knoss to Spixpies, H. Barham, 
Birmingham. 

581. Cases for Matcn Boxes, H. Barham, Birming- 


582. Cup Hooks, H. Barham, Birmingham. 

583. Pins, H. Barham, Birmingham. 

534. Curps for Wi avis, H. Barham, Birmingham. 

585. Pepats of Orcans, &c., A. Coles, London. 

586. FLoormse Grrpers, A. A. Chocarne, London. 

587. Testinc Pipes and Conpourts, D. Young.-(&. 
Torelli, Italy.) 

588. Bicycies, E. Fischberger, London. 

589. CycLe WHELs, Scherdel and Weiss, London. 

590. WaHeexs for Venicies, F. A. C. Nolet, London. 

591. Macutve Gons, 0. Jones, London. 

592. Mup Guarps, R. L. Philpot, London. 

593 Friction Brakes for Tramway Cars, J. H. 
Betteley, London. 

£94. Trres, J. H. Betteley, London. 

595. PreparinG LirHockapuic Piates, G. H. Block, 
London. 
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596. Hovpers for Pipes, L. Myers, Birmingham. 

597. Fue. Economiser, R. Sheard, Wakefield. 

598. Watcu-key, J. J. H. Caley, Lincoln. 

£99. Sierve-Link, J. A. Malan, Birmingham. 

600. Prevention of Dravouts in Housgs, J. Taylor, 
Wakefield. 

601. Percussion Fuses for Prosectiies, H. V. Keeson, 
London. 

602. Nicut-so1, Barrow, E. Evans, Smethwick. 

603. Dor Marker for Teacuino Sew1na, A. E. Wright, 
Cardiff. 

604. PostaL Wrappers, P. L. Fison and H. Illing- 
worth, Ripon. 

605. Wiruprawine Corks, F. R. Moor and W. Tid- 
man, London. 

606. Bann Sgatine for Camp Sroois, A. G. Grace, 
Lyndhurst. 

607. Vatves, S. H. Wright, Manorhouse. 

608. — Hann tg, 8. H. De Lacy.—(@. De Lacy, United 
States. 

609. Botries for Hotpixe Porsons, C. Cockson, Haigh, 
near Wigan. 

610. New Revotvise or Sprxyino Bart, P. Houston, 
Dublin. 

611. Apjustment Core for CycLe Hve, R. W. Pearson, 
Birmingham. 

612. WasHinc or Cixanino Poratogs, C. H. Firth, 
Keighley. 

613. Brusues, C. H. Firth, Keighley. 

614. Wirinc the Tops of Buckets, D. Smith, Wolver- 
hampton. 

615. Horsr Cotiars, J.S Cree, Glasgow. 

616. Apparatus for Repuction of Grain, T. Birks, 


ii verpoo! 

617. Fiat Carpinc Enornes, B. A. and W. Dobson, 
Manchester. 

618. Foo SicNaLitinc Apparatus, A. H. Cochrane, 
Manchester. 

619. Setr-actinc Twivers, R. O. Taylor, J. Oakes, and 
J. Rowe, Manchester. 

620. VenicLe WHEELS and Printino, C. M. M. Berthe, 


Leicester. 
621. Makise Harness Sappies, R. E. Thacker, Bir- 


ming! " 

622. TexTiLe Macurvery, C.,J.,8., and H. Cooper, 
Manchester 

623. Brakes, V. Collinson, Manchester. 
624. Pweumatic Tires, G. Ferguson and J. Mangnall 
Manchester. 
625. Furnaces, M. M. Milner and J. Thomas, 
Huddersfield. 

626. Ruppers, W. G. Clark, Liverpool. 

627. Corset Fasteners, M. Hirsch, Liverpool. 

628. Preumatic Tires for Cycies, D. W. Evans, 
Aylesbury. 

629. Steam Enorves, T., R., and W. Lees, jun., Man- 
chester. 

630. Seer Stee: Cuarns for Tires, G. Parton, Bir- 
mingham. 

631. Couptines for Ropes, J. W. Harrison and J. W. 
Kilner, Wakefield. 

632. Preventinc Wacons from Siipine, H. Clegz, 
London. 

633. PortieRE Rops, G. H. Brown, Birmingham. 

634. PozzLe, A. Dawkins, Birmingham. 

635. Soe Lixine of Boots and Sxogs, F. Higyes, Bir- 
mingham. 

686. Ammunition, G. C. Baker, Westminster. 

637. Arrn-vaLves, O. A. Berend.—(The Firm of Blante 
and Kast, Germany.) 

638. ManuractuRE of Cuicarettes, G. Raphael, 
London. 


639. SecurrNe Tires to Rims of WHEELS, A. H. Culley, 


mdon. 

640 CauLprons for Me.tino Pitcu, B. D. Healey, 
Liverpool. 

641. Smoxe-Testrnc Drains, G. Rose, Glasgow. 

642. Brake Appliances, F. Bailey, London. 

643. Winpow Sitencer, T. Jacob, London. 

644. Recorpinc the Speep of Governors, E. Lach- 
mann, London. 

645. Preumartic Tires, J. Waight.—(D. J. H. de Haene, 
Belgium ) 

646. Primary Vottaic Batrertes, W. Walker, jun., 
F. R. Wilkins, and J. Lones, Lundon. 

647 Foe, T. Archer, London. 

648. Saws, M. P. Ismay, London. 

619. Percussion Dritis, Siemens Brothers and Co.— 
(Siemens and Halske, Germany ) 

650. Percussion Dritis, Siemens Brothers and Co.— 
(Siemens and Halske, Germany ) 

651. Sarery Lerrer-zox, A. Campbell, London. 

652 Un.cycLe VEHICLE, W. T. Herbert, London. 

653. DyNAMO-ELECTRIC Macuinery, J. W. T. Cadett, 
London. 

654, ADVERTISING Sions, G. C. Fricker, London. 

655. Stones for Pavine, E. Edwards.—(E. 0. Poetzach, 
Germany. 

656. Knire for Cuttinc Corns, M. Schneider, Ger- 


many. 

657. VeLocipEpEs, M. M. Ben-Oliel and J. B. Ben-Oliel, 
London 

658. Cycies, P. Potelune, R. Le M Léonard, and L. 
Hardy, London, 





SELECTED AMERICAN PATENTS. 


From the United States’ Patent Office Oficial Gazette. 


505,550. Tuverr, M. W. Iles, Denver, Col.—Filed 
August 27th, 1892. 

Cla'm.—(1) The combination with a water jacket 
having an air passage B formed through it, and a 
bevelled face C on the outer rim of said we, lugs 
secured to the water jacket on either side of the air 
passage B, a link pivoted in said lugs, and a lever F 
with a cam-shaped head G pivoted on said link, of a 
tuyere having a face I and adapted to register and 
form a joint with the face C, and a shoulder J 
arranged opposite to the face I, whereby when the 
link E is swung around across the shoulder J the face 
I of the tuyere may be firmly held against the face C 
on the outer wall of the water jacket. (2) The com- 
bination with a water jacket having an air passage B 
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formed through it, and a bevelled face C on the outer 
rim of said passage, lugs cast integral with the water 
jacket on either side of the air passage B, a link 
formed of a single bar bent V-shaped pivoted in said 
lugs, and a lever F with a cam-shaped head G pivoted 
on said link, of a tuyere having a face I and adapted 
to register and form a joint with the face C, and a 
shoulder J arranged opposite to the face I, whereby 
when the link E is swung around across the shoulder 
J, the face I of the tuyere may be firmly held against 
the face C on the outer wall of the water jacket. 
505,760. Means ror Srartine Gas or Ow Motor 
Enaines, J. Fielding, Gloucester, Enagland.— Filed 
December 2th, 1892. 

Claim —The combination with the cylinder and 
piston of a motor engine, of a starting mechanism 
consisting of a valved air escape conduit for the escape 
cf air from the space in the cylinder behind the 








weacsaed a valve-box connected with the cylinder and 
ving a valved gas inlet, and a valved compressed 
air inlet, a compressed air reservoir connected with 
the valved compressed air inlet of the valve-box, and 
an igniter for igniting the charge in the cylinder to 
start the engine, substantially as described. 
505,859, ALTernatinc CuRRENT Motor, W. Stanley, 
jun, and J. F. Kelly, Pittstield, Mass.—Filed June 
8th, 1892. 

Clain.— he combination with an alternating current 
two-phase motor having independent energising 
circuits, a main circuit from a source of alternating 
currents, a transformer the primary and secondary 


coils of which are in circuit with the mot r coils 
respectively, and a condenser in series with the 
secondary coil and one of the motor coils, a trans- 
former being constructed or designed with a greater 
number of ampére turns in the secondary than in the 
primary circuit 
505,922. Swineinc GuipE ror Rotiino Mitts, 7. 
Morrison, Duquesne, Pa.—Filed July 1st, 1893. 
Claim.—(1) The combination with a two-high mill, 
of a swinging shaft supported upon the housings, and 
separated guide plates carried upon said shaft and 














extending at right angics to the rolls, substantially as 
described. (z) A rolling mill having a shaft pivotally 
supported in front of the rolls, guide plates carried by 
said shaft, and a stop arranged to prevent the plates 
contacting with the rolls, substantially as described. 


505,926. ArmaturRE ror ELEcTRIC Macuines, A. 
&chmid, Pittsburg, Pa.—Filed November 8rd, 1892. 

Claim.—(1) In an electric machine the combination 
of a supporting ring having transverse openings, polar 
projections consisting of plates secured therein, each 
_— taining one plete coil receiving tooth and 
ractions of two other similar teeth, substantially as 
described. (2) In an armature for an electric machine. 
radiating polar projections formed of sheet metal 
stam to the proper size and shape and fastened 
together face to face, a support therefor consisting of 
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a ring having transverse openings, and a shaft car; 

the ring, substantially as described, (3) The ri 
nation with the supporting ring A, having the open. 
ings B, of the polar teeth C built up as described, and 
having the arms entering said openings, substantially 
as described. (4) In an armature or field magnet for 
electhic machines a series of laminated pole pieces, q 
support therefor having openings beneath the alternate 


[505,926] 











polcs, and arms extcndi:g from the pole picces into 
sail openings repectively, (5) In an armature for 
electric machines, an annular magnetic ring carrying 
pole pieces, and an inner supporting ring carrying 
the same independently of which the magnetic circuit 
is completed. 


505,955. Meta Foroixe anv SHarino Press, B. F. 
Peacock, Anniston, Ala, and F. T. Peacock, Spar- 
row's Point, Md.—Filed June 27th, 1892. 

Claim.—(1) In a forging machine or press, the com- 
bination of die-holding standards, stay and guide rods 
connecting the same, a crosshead carrying a die 
moving on said rods, a toggle devicearranged between 
the head and the dards for actuating said 
crosshead, having a pintle-carrying piece interposed 
between the toggle arms, and a fluid pressure cylinder 
for operating the toggle. (2) In a forging machine or 
press the combination of die-holding standards, ‘stay 
or guide rods connecting the same, ¢ vate ag tw cross- 
heads mounted on said rods, a toggle interposed 
between said crossheads, a fluid pressure cylinder for 
actuating the toggle, and a fluid pressure cylinder for 
returning the toggle to its normal ition having 

oppositely arranged bearings upon said stay rods. (3) 

In a forging machine or press the combination of die- 

holding standards, stay or guide rods, connecting the 

same, die-carrying crossheads mounted on said rods, 

a toggle interposed between said crossheads, a fluid 

pressure cylinder for actuating the toggle and moving 

the crossheads apart, and a fluid pressure cylinder for 

returning the toggle to its normal position. (4) In a 

furging machine or press the combination of diec- 

holding standards, stay or guide rods connecting 
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the same, die-carryirg crcssheads mcunted on said 
rods, a toggle intcrposed between said crussheads, a 
fluid pressure cylinder for actuating the toggle and 
moving the crossheads apart, and a second fluid pres- 
sure cylinder having a lateral adjustment with respect 
to the toggle, for returning the toggle to its normal 
position. (5) The combination of standards, rods con- 
necting the same, a die-carrying crosshead, a toggle, 
means for actuating the same, and an cscillating 
cylinder for returning the toggle to its normal posi- 
tion. (6) The combination, in a forging press, of die- 
holding standards, stay rods and guideways connect- 
ing the same, a die-holding crosshead mounted upon 
said rods, means for reciprocating said crosshead, and 
a cylinder mounted and oscillating upon said rods for 
moving said crosshead. (7) The combination of die- 
holding standards, rods connecting the same, a cross- 
head, and a cylinder mounted and having bearings 
upon said rods, so as to oscillate thereon and be longi- 
tudinally adjusted along said rods for the purpose of 
moving said head. (8) The bination of stan- 
dards, dies, a fluid pressure cylinder for aos the 
dies, mechanism interposed between the dies and said 
cylinder for actuating the dies and a fluid pressure 
cylinder for moving the actuating mechanism back to 
its normal position. (9) The combination of die-hold- 
ing standards, rods connecting the same die-hold- 
ing crosshead moving upon said rods, a separable 
pintle carrying piece secured to the crosshead for 
pivotally connecting the toggle thereto, and means for 
actuating the toggle. 











Epps's Cocoa.—GRATEFUL AND ComFrorTIna.—" B: 
a thorough knowledge of the natural laws which 
govern the opcrations of digestion and nutrition, and 
by a careful application of the fine properties of well 
selected Cocoa, Mr. Epps has provided for our break- 
fast and supper a delicately flavoured beverage which 
may save us many heavy doctors’ bills. It is by the 
judicious use of such articles of diet that a constitu- 
tion may ually built up until stong enough to 
resist every tendency to disease. We may — tod 
a fatal shaft by keeping ourselves well fortified wit! 
pure blood and a properly nourished frame.”—Civil 
Service Gazette.—Made simply with boiling water or 
milk. Sold only in packets, by Grocers, labelled— 
“James Epps anp Co, Ltd., Homeopathic Chemists, 
Tondon.”—Also makers of Epps's Cocoaine or Cocoa 
Nib-Extract: A thin beverage of full flavour, now 
with many beneficially taking the place of tea,—ADvT. 
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CARNOT AND MODERN HEAT. 


By Dr. Otiver Lopez, F.R.8, 
No, IV. 
DIAGRAMMATIC REPRESENTATIONS. 

BEFORE going on to the specific properties of various 
substances and their influence on practically attainable 
efficiency, it will be well to establish a certain number of 
general propositions true for every variety of substance, 
which may be made evident to simple inspection by help 
of ordinary indicator diagram curves. 

It will take very little time to begin at the beginning 
of this mode of representation, and it may be helpful toa 
few students to do so. 

Accordingly I premise that the state of a substance is, in 

general, expressible completely in terms of three variables 
—its pressure, its temperature, and its density; or, what is 
handier in practice than the density, its volume per unit 
mass. 
But of these three variables only two are independent; 
the third is expressible in terms of the other two for each 
particular substance. When this relation can be written 
as an equation it is called the characteristic equation of 
that substance; for instance, the equation p v = R T for 
a perfect gas, R being its characteristic constant, and T 
being absolute temperature. For an ordinary gas or 
vapour the equation is more complex, being 


(p 4 ") (v ) = BT; 


and for other substances it may be more complex still. 
In these cases it is customary to indicate their specific 
properties by a series of characteristic curves on a pres- 
sure-volume diagram, a curve corresponding to each 
single temperature being called an isothermal, and the 
series of isothermals — most properly regarded as 
projected on to the plane diagram out of a space repre- 
sentation, or surface, of which sections corresponding to 
different temperatures stand forward parallel to each 
other at different distances from the plane. 

The series of isothermals properly drawn express all the 
characteristic properties of the substance, exhibiting 
exactly how its pressure, volume, and temperature are 
connected : that is, they express graphically their expan- 
sibility and their elasticity under every possible circum- 
stance. 

For saturated vapour the isothermals are horizontal 
straight lines, because in this case the temperature deter- 
mines the pressure, and the volume is indefinite; for a 
perfect gas they are hyperbolw, while for most sub- 
stances they are other curves sloping more or less gently 
downwards. When we are not thinking of any particular 
substance we will represent an isothermal by a curved 
line sloping roughly at about 30 deg. to the horizon. 

In general, when a substance expands along an iso- 
thermal, heat has to be supplied to it to do the work of 
expansion, both inside the body in separating its molecules 
and outside in overcoming external pressures. But it is 
possible to let a substance expand without giving it any 
heat whatever ; for instance, by expanding it very sud- 
denly, and in this case the substance invariably gets cooler. 
The curve thus described, called an adiabatic curve,“ 
always slopes, therefore, more steeply than an isothermal, 
and we will represent adiabatics by curved lines inclined 
initially at something like 60 deg. to the horizon. 

The other simple frequently-occurring lines are lines of 
constant pressure and lines of constant volume, neither 
of which requires any explanation; and we may also 
— sometimes an arbitrary line, meaning that a 
substance may be taken from any one state A to another 
state B by a great number of different processes, any one 
of which may be chosen arbitrarily. When an arbitrary 
line is intended, i.e., when the proposition to be esta- 
blished depends in no way on the particular operation 
performed, we shall represent it on the diagram by a con- 
spicuously irregular or shaky line. 

The mode of representation, then, stands thus :— 
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pressure being plotted vertically and volume horizontally. 
The great advantage of this mode of representation is 
that areas represent work and energy. 

An area bounded on three sides by two constant 
volume lines and the line of no pressure, represents the 
total work performed on external bodies during any 
operation which completes the boundary. An area 
bounded on three sides by two adiabatics and the line of 
no pressure represents energy given to or loss by the 
substances. not as mechanical work, but as heat during 
any operation which completes the boundary. An area 
completely bounded by a closed curve of any sort repre- 
sents the balance of useful work done by a substance 
which is made to pass through the series of states repre- 
sented by the series of points on that closed curve. 

And lastly, an area bounded completely by a constant 
volume line, an adiabatic line, and the line of no pressure, 

* Adiabatic means © no thoroughfare.” Cottonwool and felt are nearly 
adiabatic to heat. 








represents the whole external work which a substance 
can do in passing from the state represented by the 
highest point of the area to the condition of absolute 
zero. That is to say, the area represents the total energy 
or intrinsic energy of the substance if it is allowed to do 
work, without receiving any addition or suffering sub- 
traction of heat. 

These cases are exhibited to inspection in the annexed 
figure. 
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Of the above four diagrams the first and third are 
essentially due in idea to James Watt, though in detail 
to Clapeyron; the second and fourth are due to Rankine. 

The first diagram in Fig. 4 is simply a geometrical 
representation of { p dv. 

The third follows from it at once by considering a 
direct and a return path not coincident. The fourth is a 
special case of the first, where the change AB is an 
infinite adiabatic expansion; for the area represents the 
work done during this expansion, and, since no heat is 
received, it is work done at the expense of energy already 
in the substance; and it is the whole of that energy, so 
far as expansion work is concerned, since the thing 
having expanded down to no pressure cannot possibly 
do any more work. 

The second figure, which is extremely useful and less 
known than the others, follows at once from 1 and 4 
together; as may be most easily seen thus:— 
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Fig 5. 


Draw the energy area for the substance in state A, like 
No. 4 of Fig. 4, and then change state A to state B by any 
arbitrary path—Fig. 5. The region is thus divided into 
three areas, of which one represents work done, the other 
the residual energy, and therefore the third must repre- 
sent the energy lost otherwise than as work, i.e., it must 
represent the energy emitted as heat, since the three 
together make up the original energy. 

The sign of any of the areas—that is, whether they 
represent energy lost or gained—depends obviously on 
the position of B with respect to A. If B is above the 
adiabatic through A—as it is in Fig. 4—the heat area 
represents heat gained during the A B change; if B is 
a the adiabatic through A—as it is in Fig. 5—it 
represents heat Jost. 

So, also, if Bis to the right of A—as it is in all the 
figures at present—the work area represents work done 
by the substance on external bodies; if B is to the left 
of A, it represents work done by external bodies upon 
the substance. 

Now apply the diagram to the case of a perfect gas— 
ie., @ substance in which no internal work has to be 
done in separating the molecules, all the heat given to it 
going to warm the gas or to do external work or both. 
If the gas is expanded isothermally no heat goes to 
warm it, and therefore the heat received must be exactly 
equal to the external work done; and so the heat and 
work areas in the annexed diagram—Fig. 6—must in this 
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case be equal. Subtract from both the common part 
above C, and add the common part below C, and we get 
the theorem that the intrinsic energy of the gas in state 
A and state B—at the same temperature—is the same. 
In other words, the intrinsic energy per pound of a given 
perfect gas is a function cf its temperature only, and 
depends in no way on what its pressure or volume 
happen to be. 

This would, in general, be untrue for every other kind 
of substance ; but the constancy of initial and final 
energies does not depend on the isothermal character of 
the operation. So long as the end points A, B, lie on the 
same isothermal, that is, so long as the final temperature 
of the gas is the same as its initial temperature, the 
operation itself may be conducted arbitrarily. 

Now this fact, that the work done by an expanding 
perfect gas—and practically any dry gas is sufficiently of 
this character—is precisely equal to the heat necessary 
to keep or restore constancy of temperature, suggests 





strongly the false idea that the work is done at the 
expense of the heat given ; and it is apt to be cited as an 
example of a case where the whole of a given quantity of 
heat can be converted into mechanical energy. 

But referring back to Fig. 6, it is plain that the greater 
saps of the work done during the A B expansion, is done 

y means of the substance’s own energy, the energy of 
its state of compression in the state A. For even if no 
heat were given to it at all, it could expand along A C, 
and the area below A C would be the work then done. 

If heat is given to it, it can expand along A B and doa 
little more work, the extra work done being the area 
A BC; and this is the work done at the expense of the 
heat given. But it is by no means equal to the whole of 
the heat given, for the whole heat is represented by the 
area bounded by A B and the two adiabatics. Hence 
only a small fraction of the heat is utilised in doing work, 
the rest goes to increase the energy of the substance, 
which without it, would be only the area below C, whereas 
with it, it is the entire area below B. In Fig. 6 the 
labels “ work’’ and “ heat” are supposed to apply right 
up toA B; but to make what has now been said quite 
clear, I repeat the figure with every portion separately 
labelled. 
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The above, I’ig. 7, is quite general, and applies to every 
kind of substance, whatever may be the shape of the 
isothermals and the adiabatics. 

Moreover, it is plain that the operation A B might have 
been made quite arbitrary without affecting the result as 
recorded in the diagram. 

The only object of keeping B on the isothermal through 
A was to be able to say that in gases the areas to right 
and left of C were equal, i.c., that the energy expended 
by the expanding substance is just restored to it by the 
influx of heat. If B lay above the isothermal the energy 
would be more than restored, if below there would be a 
deficiency. But for substances in general this constancy 
of energy at constant temperature does not hold; so, for 
them, there is no more precision to be gained by con- 
ducting the A B operation in any definite manner. All 
the labelling of Fig. 7 applies, in fact, to Fig. 8; which is 
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Fig 8. 


a diagram representing the four areas below any opera: 
tion whatever, for any substance whatever ; the areas to 
be labelled as in Fig. 7. 








WATER-TUBE BOILERS. 
No. If. 

In our last impression we explained to what circulation, 
—in other words the motion of the water—in tubulous 
boilers is due; and in a concluding passage we stated 
that we would explain at another time the nature of the 
agencies which will accelerate 
circulation in boilers with in- 
clined tubes. We propose to do 
so now. The great number of 
boilers of this type in use invest 
this mode of action with special 
importance. 

If our readers will turn to 
Fig. 5, which we reproduce here 
for convenience, they will see 
that so long as the current is 
constant, or nearly so, in the 
rising limb, it must be constant 
throughout the whole length of 
the pipe; and it matters nothing 
what the length of the horizontal 
portion of the pipe is, water 
will flow through it for the 
sufficiently obvious reason that 
if it rises in one leg it will 
descend in the other, and consequently. must move along 
the horizontal portion. That is to say, if we get 
the water to move in any part of a tube it must move 
in the whole. The only agency which could prevent this 
would be the formation of steam somewhere in the length 
of the tube, which could not get away, and would prevent 
the further advance of water from the rear or lower end. 

Now, if we take any boiler of, say, the Root type, we 
find that each inclined tube is virtually provided with a 
rising and a falling leg in the shape of the ‘“ headers,” 
one at each end, and those tubes which are lowest and 
nearest the fire have longer legs than those which are 
higher and further removed from it. In one sense this is 
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right, for it might be reasonably expected that a 
better supply of water will be secured to the lower tubes 
which most need it, because the upward and downward 
forces impelling the water along the tubes are, in some ill- 
defined ratio, the greater the longer the rising and falling 
tubes are. But in other respects the arrangement is 
defective, because, as we have already pointed out, 
numbers of tubes arranged above each other debouch 
into the header; and the rush of steam and water 
from the lower tubes is hampered by the rush from 
those above. But this is not all. When boilers of 
this kind were first made, it was assumed that they 
would give beautifully dry steam; and no steam 
receiver or separator, save a tube which was little more 
than an enlargement of the steam pipe, was provided. 
But as experience was gained, it was found that ver 

large steam drums must be added, and we find suc 

boilers fitted now with one or even two drums, 3ft. 
or even 4ft. in diameter, and 10ft. or 15ft. long. 
These are about half full of water. It was a favourite 
argument for tubulous boilers, that inasmuch as there 
was no vessel of large diameter holding a great deal of 
steam and water, they were safety boilers in the full sense 


of theterm. Obviously, the use of this argument is incom- 
patible with the presence of one or two great receivers, 
and consequently we seldom or never hear anything 
about ‘safety boilers” now. In ourfirst article we stated 
that circulation in a water-tube boiler was a necessary 
evil. It is necessary in the sense that it cannot be 
avoided; it is an evil in the sense that it is the cause of 
priming. No doubt it may be said that if the boilers 
were properly constructed the priming would not take 
place, but then certain structural difficulties would be 
incurred. It is now time to discuss this branch of the 
subject more fully than we have yet done. 
If we examine most of the inclined tube boilers, we 
shall find that the “header” or “ riser” communicates 
with the receiver above through a comparatively con- 
tracted passage or neck. For obvious reasons none of our 
sketches are intended 
to refer to any par- 
Pe hk ticular boiler. But 
/ STEAM ‘ Fig. 9 will explain 
B what we mean by a 
contracted passage. A 
is the riser or header 
/ into which open the 
eee = ends of the generating 
: tubes. It is not re- 
7 ' (c markable that as the 
og a whole of the steam 
ase C ) generated has to pass 
fp — ; i up through the neck 
4 & e379 XC) C, there is a violent 
2 a — uprush of steam and 
\)- -) NY | swater quite thoroughly 
FIC.9 mixed, and a_ very 
considerable cubical 
space is required to give time for the water to fall away 
from the steam. The sketch in no way exaggerates the 
conditions in many boilers which we have seen. The 
result of the pretty free adoption of this method of con- 
struction has been the invention of a host of devices for 
getting dry steam. Of course prevention is better than 
cure, and if due care is taken to provide for the free 
delivery of the steam, there will be very little trouble 
from priming, which there must be so long as the steam 
has to rise through a great depth of water and escape 
through a small surface. To provide a free delivery for 
the steam, the neck should be entirely dispensed with, 
and the risers worked into the steam drum in a 
way that will be very easily understood from the sketch, 
Fig. 10. 








We are not aware of the existence of any boiler made 
in precisely this way, but we do not pretend to say they 
do not exist. But it is easy to see that the method 
of construction entails difficulties and is open to ob- 
jection. Thus, a boiler so made would not be eminently 
portable, because it could not be in the proper 
sense of the word sectional. As to first cost, it is 
possible that the reduction which might be effected in 
the size of the steam receiver would compensate in part, 
at least, for the extra outlay on construction; but on this 
point we are doubtful, because the plain cylinders with 
dished ends, which are used as separators, are, after all, 
about the cheapest possible expedients that can be made. 
But, furthermore, it will be seen that such a design 
entails a radical change in the whole method of con- 
struction. It would, in effect, mean a return to Dr. 
Alban’s “‘ heart,” the tubes opening into a flat-sided stayed 
chamber, instead of into sectional jointed “‘ headers,” often 
made of malleable cast iron, cheap, and easily renewed. 
As it is absolutely essential that the tube ends should be 
accessible, doors or their equivalents must be provided ; 
and these will be under pressure, and must be jointed 
steam and water-tight. In this circumstance lies one of the 
great differences between boilers with water inside the 
tubes and those with water outside them. In the latter we 
have only to make one set of joints—those between the 





tubes and the tube plates—tight. In the former we must 
make not only the tube ends tight, but the access doors 
as well, and the latter is the more difficult of the two. If, 
now, the design we have sketched in Fig. 10 were carried 
into practice, the front plate of the heart must either be 
fitted like the lid of a valve chest with studs and nuts, so 
that it could be taken off, or else it must have as many or 
nearly as many holes as there are water tubes, fitted 
with doors, one opposite each tube, and in addition the flat 
sides would have to be stayed. The result would be, of 
course, that in a large boiler it would be nearly a day’s 
work to get a front plate off to clean or replace 
perhaps only a single tube. However, boilers with 
removable plates were made by Dr. Alban with success, 
and they have also been tried in the United States, not, 
however, so far as we can learn, with much satisfaction. 
That is to say, such boilers have not become popular; 
they have not been a commercial success. We find that 
most makers build up the headers, and deliver all the 
steam made through comparatively contracted necks, and 
rely on the action of the receivers for getting the steam 
dried. That the result is on the whole satisfactory seems 
to be demonstrated by the popularity enjoyed by water- 
tube boilers for electric lighting and other purposes on land. 
But it must never be forgotten that such a method of con- 
struction is quite unsuitable to forcing. The effect of that 
is to drive such a torrent of water, mixed with steam, 
into the receiver, that no subsequent manipulation will 
prevent priming. We do not hold, however, that this is 
any disparagement of a very useful class of steam 
generator. On the Continent it has long held a high 
place in popular esteem. It permits the adoption of 
grates so large that any kind of fuel may be burned, even 
town refuse ; and provided the boilers are not hurried, 
they will give steam about equal in quality to that 
obtained from a Lancashire boiler. In this country we 
have not been content with this. We have tried to get 
more out of the boiler than it was ever capable of doing. 
We have attempted to win the Derby, so to speak, with 
a cart horse, and then we have fallen foul of the 
cart horse as though it were his fault. The result 
of pristine failures was that for many years the water- 
tube boiler met with small favour in this country. 
We may digress here for a moment to say that 
we believe that it will be found advantageous to adopt 
a special name for water-tube boilers which will stand 
forcing, and we do not think that a better word than 
‘“‘ Express "’ is available. Now, experience extending over 
many years has shown that no water-tube boiler with long 
inclined tubes of large diameter can do “* Express ” work ; 
and to avoid all chance of being misunderstood on this 
point, we shall summarise the reasons why they cannot. 
But in doing this we shall leave out of consideration 
all objections which might be urged against them, on 
the ground of their external characteristics; such, for 
example, as the necessity for placing them in brick ovens, 
their great length, &c., and confine ourselves to what 
goes on within them. The first objection is that the 
tubes being of considerable dimensions, say 4in. dia- 
meter and 12ft. to 15ft. long, the qualities available in 
the market, although very good, are not good enough to 
stand for any lengthened period the tremendous heat due 
to forcing the fires. The second objection is that the 
tubes immediately over the furnaces are exposed to so 
high a temperature that they are bound to make an 
enormous volume of steam, and the length of the tube is 
so considerable, and the delivery of steam from it so 
hampered, that it never can contain much but froth when 
the fire is driven, and very great risk of burning and 
splitting the tube is entailed. In the third place, the 
delivery of steam from the tubes takes place through an 
area so contracted that priming can scarcely be avoided. 
Other arguments might be adduced, but after all they do 
not seem to us to be needed, for no one in the present 
day dreams of forcing boilers of the type. We have only 
referred to their unfitness for the purpose, because they 
have been tried for marine purposes and failed, and 
because even now patents are constantly being taken out 
for boilers which are but modifications in detail of the 
Root or De Naéyer type, intended to adapt them for use 
at sea. The express boiler is radically different from the 
normal tubulous boiler. It is almost a new departure in 
boiler engineering, and we have now to consider why it 
does work that its predecessors cannot. 








HYDRAULIC PROPULSION. 


On the afternoon of the 23rd inst. a number of engineers 
and naval men met at Messrs. Merryweather and Sons’ 
works in Greenwich-road to witness the trials of a new 
floating steam fire-engine, with hydraulic propulsion, for the 
vessel which that firm has just completed for the Chamber 
of Commerce of Alexandria. 

Some eight years ago Messrs. Merryweather supplied the 
Egyptian Government with a floating steam fire-engine for 
the harbour of Alexandria, where it is still, in good working 
order. It was provided with propelling engines, and was 
altogether designed as a sea-going boat. The present vessel is 
not intended for rough water. It is to be used exclusively 
on the Mamoudieh Canal, to protect the cotton ware- 
houses which line its banks. It is built of steel, 
60ft. long, and 10ft. Gin. beam. It is flat-bottomed, and 
when in full working order has a draught of only 18in. The 
boiler is vertical, and the working pressure 100lb. The 
engine is of the firm’s usual pattern, with two steam cylinders, 
and a pair of double-acting gun-metal pumps. The water 
first flows into a tank, through suction inlets on either side 
of the vessel. These inlets are fitted with strainers to prevent 
the inflow of grit ; and when it is advisable, on account of the 
boat being close to the bank, either of them can be closed. 
The supply pipes of the pumps draw from these tanks instead 
of direct from the canal. The capacity is 2000 gallons per 
minute, and a single jet can be thrown to a height of 200ft. 

The most interesting feature about the vessel is the sim- 
plicity of its means of propulsion. There is no screw, no 
separate propelling engines—it is driven by the fire pumps. 
The water raised by the pumps is ejected through a 1}in. 
nozzle, placed amidships on either side of the vessel, and 
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just above the water-line. By this means the boat is driven 
at a speed of four or five miles an hour. The position of 
either of these nozzles can be reversed in a coven by means 
of small hand wheels close to the steering wheel, and when 
it is desired to stop immediately the jets are directed down. 
wards. Thus it can travel astern as easily as ahead, and by 
reversing one nozzle can turn in its own length. 

At the trial steam was got up in ten minutes, and first one 
and then two 2in. jets were thrown. The hose was then 
connected to the other delivery outlets, and six jets, lin, 
diameter, were working simultancously. Finally, the water 
was directed through the propelling nozzles, together and 
separately, and the vessel was manceuvred as well as the 
limited space in the basin allowed. 

Besides the economy in doing away with separate pro. 
pelling engines, screw shaft, and screw, the saving of weight 
enables a smaller vessel to be used without increasing the 
draught. But the great advantage, specially for a country 
like Egypt, is that there are fewer working parts to get out 
of order. We shall expect to hear of more vessels of this 
type being built for use on canals and rivers, both in Eng- 
land and abroad. 











GLASS PROTECTOR FOR WATER GAUGES, 


THE glass gauge protector which is illustrated by the 
engraving below is made for use in connection with high- 
— steam boilers, so that should the inner ordinary tube 

urst the fragments shall not strike the attendant. The 
thick glass protector does not obstruct the view of the water 
in the gauge tube, and it can be readily removed and replaced. 








It is stated that when a protector is used the inner glass tube 
is not so liable to burst, presumably because it is sheltered 
from sudden changes of temperature by cold air currents. 
The form shown is the locomotive pattern. The protectors 
are made under Wall’s patent by Messrs. Dewrance and Co., 
Great Dover-street, London. 








THE CIVIL AND MECHANICAL ENGINEERS’ SOCIETY ; PATENTS FOR 
INVENTION.—A paper was read before the Civil and Mechanical 
Engineers’ Society on Thursday, January 18th, by Mr. E. H. G. 
Brewster, A.M.I.C.E., Chartered Patent Agent, on ‘‘ Patents for 
Inventions.” The paper gave a sketch of the origin of these 
patents, and a general history of the subject down to the present 
time. The author then devoted his attention to the subjects of 
examination for novelty before a patent is granted, and the policy 
of reducing or not the fees paid by inventors, With regard to 
the first of these, the writer was not in favour of such examination, 
for although at first sight it did not appear just and equitable for 
a Government to grant a patent that might be worthless from want 
of novelty, it was shown that it was impossible for an examiner to 
be quite sure of an invention being new, for it might easily happen 
that a manufacturing process, for instance, was being used that 
he, the examiner, knew nothing of, and a patent be granted for it 
to a new inventor, or for him to refuse a patent for a valuable 
invention that might have the appearance of an old one, which 
old invention had been a failure when tried, while the former was a 
success. The American system of examination was alluded to, 
and it was shown that the American people themselves were not, 
to say the least, particularly in favour of it. The examination as 
to the novelty by the German Patent-office was stated to be more 
unsatisfactory than the American. The question as to fees was 
then gone into, and after mentioning the opinion expressed infer- 
entially by the Society of Arts by their Bill of 1882 for the 
improveme:t of the Patent Law which was brought in the year 
prior to the great Government measure, the author said that it 
appeared to him, as a matter of public policy, advisable not to 
lower the present cost of a patent, for already a vast deal of rubbish 
was patented, and it was practically impossible to exclude this by 
any amount of examination without at the same time killing many 
valuable inventions; and further, that some of this rubbish might 
be very hurtful in the hands of ignorant persons, for if an indi- 
vidual has to pay a substantial sum for a thing, he will think twice 
before he spends his money, and will consider more carefully, and 

0 into the matter more thoroughly, than he would otherwise do 
if the sum he had to pay for it was but a trifle, 
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THROTTLE AND SLIDE VALVES, PASSENGER TANK LOCOMOTIVE, SOUTH-EASTERN RAILWAY 
MR, JAMES STIRLING, M. INST. C.E., ASHFORD, ENGINEER 
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RAILWAY MATTERS. 


A Boarp oF TRADE report has been published on the 
fi ilure of a fire-box stay in the boiler of a tramway engine, near 
Oldham, in October last. The stay, of about din. in length and 
jin, diameter, had corroded, broke, and blew out into the fire-box, 
it was one of the bottom row and in the fire, so that the inrush of 
water and steam was more destructive than it might otherwise 
have been. The driver died from scalding, and from falling between 
the engine and car. ; 

Tux North - Eastern Railway Company will next 
nth open for passengers their Annfield Plain line, hitherto used 
only for mineral traffic, and this will bea great convenience to a 
large and important colliery district. It is md a few months 
pray the line was completed, at a cost of £130,000. The company 
js also about to double the line between Northallerton and 
Melmerby Junction, so as to relieve the main line between 
Northallerton and Thirsk. 


On Monday the examiner on Standing Orders found 
that these had not been complied with in the case of the Bill for 
the extension of time of the Central London Electric Railway, on 
the ground that no proof had been adduced of service of notice 
upon certain owners, lessees, and occupiers of property in the 
parish of Holborn above Bars. The Bill for the construction of an 
underground railway from Charing Cross to Euston and Hampstead 
was found to comply with Standing Orders, 


Tux Winterthur Company has made two new locomo- 
tives for running express trainson the Saint Gothard Railway without 
changing engines. One of the locomotives has three cylinders, the 
high-pressure in the middle. On the level and easy gradients the 
steam from the high-pressure cylinder will exhaust into the two 
outside, while in heavy gradients all three cylinders will take their 
steam directly from the boiler. The other engine has fourcylinders, 
coupled two and two, so as to constitute two compound engines 
when the traction is easy, or four high-pressure cylinders on heavy 
gradients. 

Mr. Ropert SumMERsON, who has been with the North- 
Eastern Railway Company andits predecessors for fifty-four years, for 
the last twenty-eight years as locomotive snperintendent at Malton, 
has just retired from active service. He commenced with the 
Great North of England Railway Company in May, 1840, as fire- 
man on an engine which led material out of a cutting near Dalton 
Junction to make the embankment from Berkley to Hulton 
Bonwell. He took charge of an engine in 1843, He ran the first 
goods train from Darlington to York and back, also the first 
excursion from Darlington to Newcastle, and the first excursion 
from Newcastle to York. He frequently drove trains conveying 
the Duchess of Kent and other members of the Royal Family, 


SranpInG Orders have been complied with by several 
of the railway Bills introduced for this session, including the 
London, Brighton, and South Coast Company's Bills, authorising 
agreements with the London and South-Western Company with 
respect to the Epsom and Leatherhead joint railway, and the 
running of steam vessels from Newhaven to the French coast and 
the Channel Islands; the Midland Railway Bill, authorising widen- 
ings of the line at Camden Town and Kentish Town; the Channel 
Bridge and Railway Company’s Bill, authorising the carrying out of 
experimental works, and, if successful, the Lords of the Treasury 
may sanction the prosecution of permanent works, which may 
afterwards be transferred to the Government. The Carmarthen, 
Pendine, and South Milford Haven Railway Bill has been withdrawn. 


In the year ending June 830th there were opened 
fourteen miles of tramways in the United Kingdom, bringing up 
the total at that date to 960 miles, The capital authorised for the 
various systems stood at £16,929,000, of which £13,708,000 has 
been paid up, £14,104,000 having been expended. To work these 
960 miles of fine there were 30,225 horses, 563 locomotives, and 4098 
cars, which in the twelve months conveyed 598,289,000 passengers, 
or 16,611,000 more than in the previous twelve months, a con- 
siderable portion of the increase being due to thefine weather. From 
all sources the tramways secured an aggregate revenue of 
£3,606,095, an increase of £74,664, at a cost of £2,837,446, a 
decrease of £15,910 on the 1892 total. There was thus, the 
Railway News says, a gain of £90,574 in the net receipts, which 
are returned at £768,649 for the twelve months, 


Tue Midvale Steel Company sends the following to 
the Railroad Gazette :— We have just received a report from the 
West Shore Railroad giving the mileage made by a set of Midvale 
tires on engine No, 47. This engine is of a four-wheel type, 
weighing 94,500 lb.; weight on drivers, 62,500 Ib.; wheels, 68in. 
diameter. New tires 3,°;in. thick were applied April 15th, 1890, 
and after turning in November, 1893, were 2Zin. thick, showing a 
net reduction of }4in., which included natural wear, brake wear 
and loss of metal in turning. Total mileage made to first turning, 
261,733 miles, equivalent to 23,794 miles to ,yin. loss of metal. 
The engine is engaged in through passenger business, and doubles 
the division of 150 miles daily—Sundays excepted—and makes all 
stops. We do not see any reason why this set of tires should not 
make 500,000 miles before they are worn out if the engine is as 
carefully handled in future as it undoubtedly has been while in 
charge of Messrs Kennedy and Keach. We should like to hear of 
a better record than the above.” 


THe grand jury at Springfield, Mass., has taken evi- 
dence concerning the fatal Chester Bridge disaster, to which we 
referred recently, and has found no indictment. But the jury put 
on record a censure of the road in the following minute :—‘ The 
grand jury of Hampden County having heard and carefully con- 
sidered the evidence relating to the disaster on the Boston and 
Albany Railroad at Chester, on August 3lst last, report that, 
while in their judgment the railroad company was guilty of a 
neglect of duty in its failure to employ a competent engineer to 
oversee the work on the bridge during such time as its prosecution 
was liable to endanger the safety of passengers on said company’s 
trains, and the superintendent employed by R. F, Hawkins in 
making the repairs on the bridge neglected to properly instruct 
the foreman who had the immediate charge of the work, upon all 
the evidence we are unable to find that any person directly or 
indirectly connected with the work on the bridge was guilty either 
of criminal carlessness or criminal negligence.” 


A Boarp of Trade report by Major Marindin has been 
published on the accident which occurred on December 12th near 
Ynisygeinon Junction, on the Swansea Vale section of the Midland 
Railway. The inspector says:—‘‘ This sad accident, which caused 
the death of a very deserving servant of the Midland Railway 
Company, and which involved great risk to a ber of p gers, 
was die to the sudden slip of a mass of earth, which must have 
fallen at the very moment that the train was passing. As it did 
not reach the line until the engine and the two leading carriages 
had passed, and would have missed the train altogether had it 
occurred two or three seconds later, it is evident that the cause of 
the landslip was the very heavy rainfall which had lasted for nearly 
nine hours, and during which there was so much water running 
down the hillside that the southernmost of the hillside watercourses 
overflowed, and the water, instead of discharging entirely into the 
drain, ran into a small cup-shaped depression, in which the earth 
became so saturated that it eventually slipped down the hillside.” 
Major Marindin does not think that any person can be blamed, 
but adds that the whole of the hillside at this place is on a very 
steep slope, and is composed of material which 1s liable to become 
very slippery in wet weather, and the company should take warn- 
ing by what has occurred, and lose no time in — a critical 
examination of the slopes, trimming them, and thoroughly draining 
them where necessary, It is especially desirable that the three 
small watercourses referred to should attended to, so that all 
the water coming down them may flow into the dry stone drain, 
and not be liable to overflow down the hillside, 


mo 








NOTES AND MEMORANDA. 


Tue deaths registered last week in thirty-three great 
towns of England and Wales corresponded to an annual rate of 
23 2 per 1000 of their aggregate population, which is estimated at 
10,458,442 persons in the middle of this year, Halifax was lowest 
with 15*2, and Norwich highest with 4274. 


A coaL-pust motor, founded on the fact that coal-dust 
in a state of very fine subdivision readily explodes in contact with 
flame, has been invented by a German engineer; and it is said 
that a trial engine on this principle is being made at the Krupp 
Works, Essen, with charging or admission mechanism like that of 
gas engines. The difficulty of residue being left in the explosion 
chamber is stated to have been overcome in the same manner as 
in cannons, 


Tue law of the magnetisation of soft iron formed the 
subject of a recent paper in the Comptes Rendus, by M. P. Joubin. 
The author compares the formule representing the intensity of 
magnetisation of soft iron, in terms of the strength of field and 
the susceptibility of the material, with Van der Waal’s formula 
for fluids, and concludes that the phenomena of the m.gnetisation 
of iron are analogous to the ph pr ted by a saturated 
fluid, and might be calculated by similar formule. Feebly 
magnetised bodies obey laws analogous to those of fluids far from 
their points of saturation. 


THE Portland cement test devised by Mr. Michele, and 
as given ina circular issued by him for 1894, is as follows :—Pats tin. 
thick in water, absolutely sound at seven days ; tensile strength, 
400 lb. per square inch at seven days; fineness, 74 per cent. 
residue on a fifty sieve. The pats to be gauged on glass, immersed 
in water immediately, and left there for the whole period. One 
pat to each three bricks. The test bricks to be meen tr a skilled 
man, with a minimum quantity of water, and well rammed into 
moulds. The average of three to be taken, which shall represent 
about 100 tons or less. The strain to be applied as quickly as 
possible. The sieve to have 2500 holes per square inch, and to be 
of wire not less than ‘007 of an inch—34 B.W.G.—in diameter. 
Shaking to be continued for five minutes, 


In a recent paper on “ The Densities of Certain Gases 
and the Composition of Water,” by A. Leduc—Compt. Rend., 116— 
the author di the agr t or otherwise between the 
results obtained by Regnault, Jolly, Rayleigh, and himself, for 
the densities of nitrogen, oxygen, and hydrogen. His value for 
nitrogen, 0°97203, differs from that obtained by Rayleigh, 0°97209, 
by an amount smaller than the experimental error. He contends 
that Rayleigh’s results simply show that the ratio of the densities 
of hydrogen and oxygen lies between 15-912 and 15°856, and that 
there is no proof that the ratio is 15882, Further, in the case of 
hydrogen, the lower numbers are the more probable, whilst the 
reverse would seem to be true for oxygen. Critical examination 
of the results obtained by Rayleigh, Morley, Scott, and the author 
himself, leads to the conclusion that the volume ratio of hydrogen 
and oxygen in water is greater than 2°0032, and according to the 
Journal of the Chemical Society, that the atomic weight of oxygen 
is most probably 15°88 when H = 1, 








Tue trolley system of canal boat hauling has been 
under trial on a section of the Erie Canal, and does not at present 
appear to be very successful. A full-sized canal boat—whatever 
that size may be—is reported to have been propelled loaded at the 
rate of 2°65 miles per hour by 24°87 electrical-horse power against 
the current in the canal and a strong head wind. In the opposite 
direction a speed of 4°24 miles per hour was attained with 26°21- 
horse power. It is admitted that the machinery was not well 
adapted for the purpose, and it is estimated that with more 
efficient machinery and with electrical plant for 200 canal boats, 
distributed over fifty miles of canal, working 210 days in a year, 
the cost would be about 5d. per boat mile, with steam generating 
plant. It is noteworthy that in all new works of this kind, people 
of to-day have to experiment, or at all events they do so before 
arriving at a satisfactory result, justas much as our grandfathers 
did, though we are —— to possess such a splendid fund of 
superior mechanical and scientific knowledge. 


In a paper ‘On a Dynamical Theory of the Electric 
and Luminiferous Medium,” read before the Royal Society in 
December, Dr. J. Larmour says it has always been the great puzzle 
of theories of radiation how the medium which conveys it by trans- 
verse vibrations, such as we know directly only in media of the 
elastic-solid type, could yet be so yielding as to admit of the 
motion of the heavenly celles through it absolutely without resist- 
ance. According to the view of the constitution of the ether 
which is developed in this paper, not only are these different pro- 
perties absolutely consistent with each other, but it is, in fact, 
their absolute and rigorous coexistence which endows the medium 
with the qualities necessary for the explanation of a further very 
wide class of phenomena. The remark which is the key to this 
matter has been already thrown out by Lord Kelvin, in connection 
with Sir George Stokes’ suggested explanation of the astro- 
nomical aberration of light. The motion of the ultimate homo- 
geneous frictionless fluid medium, conditioned by the motion of 
the vortices existing in it is, outside these vortices, of an abso- 
lutely irrotational character. Now, suppose the medium is endowed 
with elasticity of a purely rotational type, so that its elastic quality 
can be called into play only by absolute rotational displacement of 
the elements of the medium ; just as motion of translation of a 
spinning gyrostat calls into play no reaction, while any alteration 
of the absolute position of its axis in space is resisted by an oppos- 
ing couple. As regards the motion of the medium involved in the 
movements of its vortices, this rotational elasticity remains com- 
pletely latent, as if it did not exist ; and we can at once set down 
the whole theory of the vortical hydrodynamical constitution of 
erage - a part of the manifestations of an ultimate medium of 
this kind, 


In a paper on the ‘“ Combustion of Carbon in Air,” by 
R. Ernst, the author states that the composition of the products 
of combustion depends almost exclusively on the temperature. 
The formation of carbonic anhydride begins at about 400 deg., and 
at this temperature there is already a small quantity of carbonic 
oxide produced, The maximum production of carbonic anhydride 
occurs at about 700 deg., and amounts to some 20 per cent, of the 
products—including the nitrogen of the air used; up to this 
temperature the formation of carbonic oxide is but small, hardly 
exceeding 3 per cent.; the oxygen, however, is entirely used. At 
higher temperatures, the carbonic anhydride rapidly disappears, 
giving place to carbonic oxide, until at 995 deg. this gas amounts 
to 34 per cent., the r inder being at heric nitrogen. There 
was no further change in the ition of the — up to the 
highest temperature — 1092 deg. — at which the author experi- 
mented, The production of carbonic oxide could not be induced 
at a lower temperature by altering the other experimental con- 
ditions. It is concluded that carbonic oxide is the only oxidation 
product of carbon at 1000 deg., and that producer gas should be 

repared at this temperature. By substituting carbonic anhydride 
or air, it was proved that this gas is never entirely reduced to 
carbonic oxide by the hot fuel, so that, where the production of 
carbonic oxide is preceded by that of carbonic anhydride, some of 
this gas must appear among the products of combustion; it may 
be concluded, therefore, that the carbon burns directly to carbonic 
oxide. In the rational furnace, where a high temperature is 
required, the air supplied directly to the fuel must be only 
sufficient to burn it to carbonic oxide, which must subsequently be 
burnt by admission of fresh air. The temperature must be main- 
tained at 995 deg. and upwards. The observation that coke burns 
without flame at moderate temperatures, but with flame at higher 
temperatures, is, the Journal of the Chemical Society remarks, 
now explicable, 











MISCELLANEA. 


Tue Dover Harbour Board has decided to commence a 
system of quayside warehouses by the erection of two blocks of 
commodious buildings at the Granville Dock. The warehouses 
will provide accommodation for ocean-going steamers. 


Ir is stated that an important discovery of coal has 
been made at Forest-row, Kent. A party of workmen engaged in 
sinking a well came upon what is described as a thick seam of coal. 
This is the second discovery of the kind in the county, a similar 
ee been struck in some brickfields on the borders of Kent 
and Sussex. 


Last week's traffic on the Manchester Ship Canal was 
notable for the arrival of three cotton-laden vessels, the Finsbury, 
the Glen Isle, and the Virago. During the week six vessels entered 
the canal, carrying cargoes roughly estimated at 8385 tons. There 
were twenty-three departures with cargoes estimated at 2690 tons. 
The Virago is of 4400 tonnage, and draws 21ft. 3in. of water. 


In a “ financial review of electricity in 1893,” Lighting 
gives facts affording an indication of the growth of the electrical 
industry during the year. The capital invested in the business of 
electricity sup ly undertakings was increased during last year 
from £4,271,875 to £5,264,071, the augmentation during the year 
amounting to the sum of £992,196, or in round figures about one 
million sterling. 


As evidence of the appreciation in which the results 
of the very satisfactory steam trials of H.M.S. Speedy are held by 
the German naval authorities, it is announceed that it has been 
decided to fit the new German battleship T, Siegfried Class, of 
3600 tons, with eight of Messrs. Thornycroft’s patent water-tube 
boilers, instead of those of the locomotive type, the construction of 
which had already been d in Germany. 


Contrary to expectations, based upon some late trials 
of gunboats fitted with wet-bottomed boilers of the locomotive 
type, the first-class twin-screw gunboat Antelope, built at Devon- 
port, and engined by Messrs. Yarrow and Co., of Poplar, when out 
on an eight hours’ trial of her machinery on Friday last—outside 
Plymouth breakwater—not only succeeded in developing a higher 
power than that contracted for with }in. of air pressure in her 
stokeholds, but attained—against a strong wind and heavy sea-—a 
speed of over seventeen knots an hour. 


Messrs. J. C. BroaDBENT and Co. are manufacturing 
silicate cotton or slag wool by reducing slag in remelting furnaces 
in their works at Hazlehead, near Sheffield, and then bringing steam 
to bear upon the molten slag. They claim that by this mode of 
manufacture irregularities which are found in running blast furnace 
slag are avoided, and more regular product obtainable. The slag 
wool is also made up by them in various ways, as for instance in 
strips with canvas back for wrapping round pipes and covering 
boilers, and in slabs between wire-netting for flat surfaces, 


Tue parish of Woodham Ferris, in the Chelmsford 
Poor Law Union, is suffering from a severe visitation of scarlet 
fever, and all the schools have had to be closed. It is stated there 
is scarcely a family of children in which there is not at least one 
case, and in the parish of Great Tey, a few miles from Colchester, 
the Standard says, no fewer than twenty children have died from 
diphtheria out of a total population of about 600. It has been 
stated by Dr. Thorne Thorne, that diphtheria has increased in 
frequency of occurrence with,the growth of what is called sanita- 
tion. It would be interesting to know to what extent this is the 
case at Great Tey. 


WE regret to have to announce the death of Mr. Henry 
Bowes Scott, well known as a partnerin the firms of Bowes Scott 
and Read, and Bowes Scott and Western. The deceased was a 
son of the Jate Major-General Scott, C.B., F.R.S., the well-known 
designer of the Royal Albert Hall, and devoted his life to engi- 
neering pursuits. He was not only well known as an authority in 
sanitary engineering, but was practically one of the first pioneers 
of electric lighting, although he subsequently became mainly 
identified with mechanical engineering. He married in 1879 a 
daughter of the late Colonel Sir Hugh Owen, Bart., A.D.C. to the 
Queen, by whom he leaves a son and two daughters. 


WE have received from Mr. Edward Stanford a copy of 
the new map of London and environs, showing metropolitan rail- 
ways and tramways and miscellaneous improvements, plans of 
which were deposited at the Private Bill Office on or before the 
30th November last for session 1894, The map shows, in addition 
to the usual topography, the completed railways and tramways, 
those sanctioned and those proposed, and the boundary of the 
Administrative County of London is clearly shown by colour. The 
proposed improvement schemes are also shown by colour, so that 
they may be seen at a glance, and are fourteen in number. The 
map is 40in. by 27in., on a scale of 2in. to the mile. 


A Lone syphon has lately been added to the water 
supply system of the Nusseerabad cantonment in India, The 
water is drawn from a well in the overflow channel of a lake, a weir 
below the well preventing any serious fluctuations in the water 
level in the latter. Until recently the water has been pumped 
from the well into a main leading to the cantonment by bullocks. 
On August 30th this method of supply was discontinued and a 
syphon put in service. This is an 8in. pipe about four miles long, 
having a difference in level between its summit and the water in 
the well of from 2ft. to 12ft., and a difference between its summit 
and the water in the service reservoir of from 9ft. to 17ft. 


Tue Royal Show at Chester last year was a great 
success. It resulted in a balance of something like £2500 to the 
good of the Society. There was a local balance of £1282, from 
which £200 has been voted as an honorarium to Mr. George Dickson 
for services rendered by him as hon. secretary, and £50 to be spent 
in plate to be presented to Mr. Cecil Parker, chairman of the 
executive committee. The Duke of Westminster was, at a recent 
meeting of the local committee, presented with an address, 
handsomely prepared as an album, in recognition of his services, 
and it was decided to set aside £1000 with a view to its being 
used to assist in the establishment of an agricultural college in 
Chester. 


Tue death on the 19th inst. of Mr. Thomas Carter, of 
Sunderland, is announced. Deceased, who was fifty-three years of 
age, attended a committee meeting of the Sunderland Association 
Football Club the previous night. Onreturning home, he is said to 
have died in the chair in which he was sitting, from, it is believed, 
apoplexy. He leaves a widow and a grown up family of five. 
For very many years Mr. Carter has been manager of the engi- 
neering works owned by Messrs. John Dickinson and Sons, 
Palmer's Hill, Monkwearmouth. He was a marine engineer 
whose opinion carried great weight, and was very highly esteemed 
by all who worked under him. The suddenness of his death 
caused considerable surprise, and much sympathy is felt for the 
bereaved family. 


WE drew attention in our columns of the 25th August 
last to the status of professional strangers or foreigners residing in 
France, and pointed out the necessity of their complying with the 

rovisions of a law recently passed by the French Government. 
fn accordance with its provisions they were obliged to register 
their names, places of abode, and occupation, within a certain 
time, under certain penalties. The term of grace has since expired, 
and no less than seventy-two defaulters have been served with 
summonses to appear before the proper tribunal to answer for their 
recalcitrancy. They have been all very leniently treated with the 
exception of three, who were fined a couple of pounds each. It 
appears from the recent special census taken there are nearly 
ninety thousand persons engaged in France in professions and 
occupations which come within the grasp of the new law, 
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SELF-ACTING LONG-SPAN WIRE ROPEWAY AT 
PINEROLO. 

Tue wire tramway of which illustrations are given below and 

on next page, is one constructed for the carriage of talc from 

mines situated at a high level in the Italian Alps, on the 


erected from Mr. Carrington’s designs by Messrs. Bullivant, 
namely, two fixed ropes are stretched from end to end of the 
incline, and an endless hauling rope is employed, which, at 
the upper end, passes round a suitably devised brake gear, 
while at the lower end it is passed round a tension pulley, by 
means of which suitable strain is put on this rope. 








WIRE ROPEWAY AT PINERCLO — Fig. 1—LOWER TERMINAL 


Franco-Italian frontier, near Pinerolo, for Messrs. Brayda 
and Co., of Turin. 

The mines are situated at a height of about 7000ft. above 
the sea, and the material has to be carried to a road situated 
at a level of about 2500ft. above the sea, whence it is carted 
to the railway station at Pinerolo. The mines occur at 
various points along the line of tramway, and the quantity 
transported per day is about forty tons. The return traffic up 
the wire tramway consists of military stores required for the 
use of the fortresses erected for the defence of the Italian 
frontier at various points along the mountain range. 

Messrs. Brayda and Co. having applied to Messrs. Bullivant 
and Co., London, they requested their consulting engineer, 
Mr. W. T. H. Carrington, M. Inst. C.E., to visit the mines 
and to.obtain the necessary information to enable him to 
formulate a scheme by means of which the mineral could be 
carried by wire rope transport. Mr. Carrington found the 
nature of the ground of sucha character that he considered 
the system of wire rope transport best suited to the situation 
would consist of three self-acting wire rope inclines, similar 
to a large number which have been constructed by Messrs. 
Bullivant and Co. in various parts of the world from his 
designs. The wire tramway, therefore, erected consists of 
one upper span, having a length on the incline of 1030 yards, 
with a gradient of lin 4. A length of ground tramway pro- 
ceeds from the lower end of this section, by which the mate- 
rial is collected from various mines situated on the lower 
plateau, and over which the material brought down by the 
upper section is transported to the upper terminal of the 
second incline. This latter ropeway is 1400 yards on its 
inclined length, and has a gradient of 1 in 24. From the 
lower end of this the third incline extends to the roadway 
above named, the length of this lower incline being, on its 
inclined length, 1200 yards, with a gradient of 1 in 2. The 
nature of ground traversed by this latter incline necessitates 
the use of a support on a ridge about one-third of the distance 
from its upper terminal, and at this point the fixed ropes 
are supported in suitable saddles, over which the carriers run, 
and the hauling ropes are carried on suitable guide wheels. 
The upper portion of this lower incline, thus divided by this 
support, has an incline of about 1 in 2, whereas the lower 
section has an incline of 1 in 13. 

All these inclines are constructed on the principle adopted 
on inavy other lines of a similar character which have been 


The carriers are designed to contain about 600lb. of 
mineral, and arranged to tip on the release of a catch. The 
running heads from which they are suspended, and by 
means of which they 
run on the fixed ropes, 
are provided with steel 
wheels carried in a 
wrought iron frame in 
which the hanger of 
the carrier pivots and 
moves freely. The at- 
tachment of the haul- 
ing rope is made to the 
head by means of suit- 
able pendants, to enable 
it to pass the point of 
support. 

The fixed ropes are 
tightened by means of 
blocks fitted with Bulli- 
vant’s patent flexible 
steel wire rope, and a 
crab winch placed in the 
rear of the same. This 
mode of tightening is 
found most convenient, 
as it admits of the fixed 
ropes being slacked out 
on to the ground for ex- 
amination at any time 
without releasing the 
attachments, the wire 
rope falls being pro- 
vided of sufficient length 
for this purpose. 

The great length of 
the second span will be 
noted ; this is probably 
the longest unsupported 
span which has been 
made for any purpose, 
and in the present case 
it provides a means of 
transport for a load 

WIRE ROPEWAY 


AT PINEROLO—Fig 8—SUPPORT ON LOWER 
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having a gross weight of some 10 cwt. The fixed cables 
are composed of specially made steel wire rope having 
breaking strength of about 35 tons; they are made of 
plough steel wire of special character to suit the require. 
ments of this description of work. Great care is taken 
in the attachment of these ropes at the ends where they 
are held by patent clamps, arranged to avoid the neces. 
sity of splicing, and by means of which the rope is not 
weakened at the point of attachment. The carriers are 
allowed to travel at a speed of about 35 miles per hour. The 
whole section is controlled by one brakesman, who, when not 
employed in controlling the running of the line, is occupied 
in loading the carriers, &c. The illustrations given of this 
line represent :— : 

First, the upper span showing the lower terminal with the 
— leading to the upper terminal which is situated on the 
ridge of the mountain in the distance. 

Secondly, the upper terminal of the lowest span, which algo 
forms the lower terminal of the middle span, one timber 
trestle being arranged to take the ropes of both spans. The 
transport of the materials discharged at the lower end of the 
middle section to the upper terminal of the lower section ig 
performed by small trucks which run on a short line of raj). 
way between the two points. With the small quantity of 
mineral required to be carried, the use of this arrangement 
involves no extra labour; where, however, it is necessary, a 
direct interchange of loads from one bucket to another can 
be arranged, but this is only desirable where the quantity to 
be carried is very considerable. 

The third illustration represents the support placed in the 
lower incline. This support consists of a timber frame of 
ample strength, betwean the uprights of which is suspended 
a steel transome carrying saddles on which the fixed ropes 
rest, and between these same uprights, at a lower point, will 
also be seen the wheels with their guide bars arranged for 
carrying the hauling rope, by means of which the loaded 
carrier when descending brings the empty carrier up. When 
it is not required to transport any mineral the descending 
loads are composed of stones, &c., by means of which the 
military stores are transported up the mountain. It is found 
that with 600 1b. of mineral in the descending carrier about 
250 1b. of military stores can be brought up in the ascending 
bucket. 

The whole of the materials required for the construction of 
this tramway were made by Messrs. Bullivant and Co., who 
also were contractors for the erection of the tramway, the 
| designing of the plant, and the superintendence of the 
| execution of the work being carried out by Mr. W. T. H. 
| Carrington, who has made a speciality of wire rupe transport 

for many years past. Messrs. Bullivant and Co., in conjunc- 

| tion with Mr. Carrington, are at present arranging for the 
erection of an incline similar to those described above, but 
with the enormous unsupported span of 2200 yards, which 
is about to be entrusted to them for execution. 














THE McKAY ELECTRIC DRILL. 


THE application of electricity to drive rock drills is not 
new, and two or three different makes of electric drills were 
exhibited at the Chicago Exhibition, one of which was the 
McKay drill, the special feature of which is that it employs 
& continuous current, and does not interfere with or break the 

| current, so that the machine can be worked from an electric 
light circuit without interfering with the lights. It is the 
only machine of its kind which possesses this feature, and is 
|made in various sizes, from large rock drills to small 
| machines which are held in the hand and used for carving 
and sculpture. These machines are operated by electro- 
magnets or solenoids, which are connected in series to a cor- 
tinuous source of electricity, and so arranged with a com- 
| mutator that when the armature or drill stock moves down it 
carries with it a sliding commutator that comes in contact 
with a set of commutator plates, and makes a path of lower 
| resistance through the upper magnet and commutator to the 
main line of the circuit returning to the dynamo, thereby 
short-circuiting the lower magnet and allowing all the currer t 
to pass through the upper magnet, and thereby energising 
the same, and drawing the plunger up by magnetism; and in 
| the upward movement of the plunger the commutator is 
carried to another set of commutator plates which are 
connected to the main circuit, and thereby making an 
easy path of lower resistance through the lower magnet 
and commutator, letting all the current pass through 
the lower magnet, which draws the plunger down by 
| magnetism, when the tool strikes against the material to be 
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WIRE ROPEWAY AT PINEROLO 


MR. W, 'l, H. CARRINGTON, M, INST. C.E., ENGINEER 








Fig. 2— UPPER TERMINAL OF LOWER SPAN 











| tripod is used, an iron leg being fitted to the casing, and fitted 


with a foot-rest, the weight of the operator holding the 
opposite coil, and the plunger is pulled back by magnetism, | machine to its work. They drill 2in. to 6in. deep, or even 
and the movement is repeated. There is no alternate current. | 2ft.,and can be made with two or three drills in one machine. 
The machines can be run from any direct source of electricity. | The machine weighs about 60 1b. complete, and strikes about 
They can be connected to an incandescent light circuit with- 

out interfering with any lights in the circuit, as the machine | 
is operated without any interruption of the circuits in the 
machine. The commutator acts as a circuit changer, and 
not asa circuit breaker; the circuit is never broken. The 
wire is wound on to a brass tube, which has metal flanges at 
the end to prevent the wire from slipping off, and to form the | 
proper spools for the magnet. Insulated wire is then wound 

on to these spool forms, and is made of copper wire of any 

desired size necessary to give the proper amount of current 

to do the work for which the machine is designed. There is | 
no heating to the machine if properly wound, as the heating 
from this kind of a machine can only come from passing 
more current through the wire than the wire will stand, so 
that it becomes only a question of figuring out the proper 
size of wire to give a resistance that will allow a safe quantity 
of current to pass through the wire without heating. The 
machines can be wound for any voltage that is desired, as it 
is only a question of the resistance of the coils, which can in 
all cases be governed by the size of the wire—small wire for 
high voltage, and large wire for low voltage. There is nothing | 
about the machines that can wear out that cannot be removed | 
and replaced in ten minutes with another piece of the same 

kind. There are only two things about the machine that get | 
any wear from operation—one is the commutator plates, and | 
the other is the boxes through which the plunger reciprocates. | 
The boxes can be unscrewed and replaced with new ones in a | 


cut, hammered, or drilled. Then the commutator is again 
carried forward so that the current passes through the 






























few moments’ time, and also the commutator plates can be | 
replaced with new ones in five minutes’ time. 

The mining drill, which we illustrate in the next column, | | 
absorbs 2-horse power, and makes 400 strokes per minute, 
the length of stroke being set at 4in. to 8in. The drill strikes a | 
blow of about 2501b., and will drill a 14in. hole in granite at 
the rate of 2in. per minute. This size of machine will drill | 
holes from lin. to 2in. diameter and 5ft. to 10ft. deep, and 
can be mounted on any pattern of tripod or column used for 
air or steam drills. The drill feed-screw feeds the entire 
machine through the cylindrical jacket carried by the tripod 
or column, and the chuck is of a special pattern, in which 
the drill is gripped by a cam or excentric operated by a screw. 
The machine requires no especial dynamo mechanism to 
operate it, and is not liable to heat, as there is no alternate | 
current in the magnets, and there is no necessity to force | 
through the wire of the magnets more electricity than the 
wire will safely carry. The plunger, which is magnetised, 
never changes its polarity nor loses its magnetism while the | 
machine is at work, and therefore there is no magnetic 
change in the armature or plunger such as might be caused | 
by an alternating current. No oil is used, but there are | 
boxes babbitted with a special lubricating composition. In 
mines the same circuit that runs the drill can be used for | and the current is supplied by wires carried in an insulated 
incandescent lighting, the working or stopping of the drill | coil. 
having no effect on the lamps. The McKay electric reciprocating tool is not used for drill- 

A plug drill is made on the same system for use in quarries | ing, but for carving and cutting stone, riveting, caulking, &c., 
to drill the holes necessary for splitting holes by wedges. No | the machine being operated in the same way as the drill, 











THE McKAY ELECTRIC DRILL 





500 blows of 1251b. each per minute. It is readily portable, 


except that the moving plunger acts as a hammer, and strikes 
on the end of the chuck which holds the operating chisel or 
hammer. They are made in sizes from 6in. long and #in. 
diameter, used for dental work, up to 16in. long and Sin. dia- 
meter, used for caulking boilers, carving stone, &c. They are 
designed to strike blows according to the kind of work they 
are intended for, and will strike as many as 800 blows per 
minute. The cost of working is stated by our American 
correspondent to vary from 5 to 15 cents per day for 


| electricity. 








THE SCIENCE AND ART DEPARTMENT, SOUTH KENSINGTON.--The 
following permanent inspectors have been appointed under the 
Science and Art Department:—E. J. Ball, Ph.D., Instructor in 
Assaying, Royal College of Science, London; R. Blair, M.A. (Edin.), 
B.Sc. (Lond.), Head Master of the Public School of Science, 
Cheltenham ; 8S. F. Dufton, M.A., D.Sc., Fellow of Trinity College, 
Cambridge ; C, Geldard, M.A., formerly Scholar of Trinity College, 
Cambridge ; H. H. Hoffert, D.Sc., Demonstrator in Physics, Royal 
College of Science, London ; Professor D. E. Jones, B.Sc., late 
Professor of Physics, University College of Wales, Aberystwyth, 
Director of Technical Education under the Staffordshire County 
Council; D. 8. Mc Nair, B.Sc. (Lond.), Ph.D., Lecturer in Chemistry 
at the People’s Palace, Mile End, London ; C. McRae, M.A., late 
Scholar of Exeter College, Oxford, Assistant-Examiner and Occa- 
sional Inspector for Science, Department of Science and Art ; 
T. Preston, M.A., Fellow of Trinity College, Dublin, and Professor 
of Physics to the Catholic University, Dublin ; F. Pullinger, M.A., 
B.Se., late Burdett Coutts’ Geological Scholar, Oxford, Organising 
Secretary of the Technical Instruction Committee of the Devon- 
shire County Council; Captain T. B. Shaw, R.E., Occasional 
Inspector of the Science and Art Department ; H. Wager, Lecturer 
in Botany at the Yorkshire College, Leeds. It is proposed that 
these gentlemen should each take charge of a special district, and 


reside in one of the chief towns in their district. 


EXTENSIVE SALE OF MACHINERY.—Mr. Dowell, 18, George-street, 
Edinburgh, sold by auction on Thursday and Friday the whole of 


| the machinery, steam engines, and other service plant belonging to 


the estate of Messrs. Herbert and Co., Heriottield Engineering 
Works, Leith Walk. There was a large attendance of buyers from 
all parts of England and Scotland, and the bidding was brisk. The 
following are some of the best prices realised :—Capstan lathe, 
74in. centre, 5ft. bed, with grips, dies, &c., and reversing overhead 


| driving gear, £55; screw-cutting and surfacing gap lathe, double- 


geared, £54; surfacing gap lathe, double-geared, 16in. centres, 


| 20ft. bed, £76; large triple-geared surfacing gap lathe, 16in. 


centres, 26ft. bed, £82; heavy triple-geared brake lathe, 314in. 


| centres made up to 62hin., £54 ; screw-cutting and surfacing gap 


lathe, double-geared, £120 ; large triple-geared surfacing gap lathe, 
ldin. centres, 27ft. bed, £70; double-geared radial drill, £90; 
large double-geared radial drill, £90; planing machine, £168 ; 


|| profiling machine, £120; universal milling machine, with change 


wheels, cutters, sockets, &c., £65; grooving machine, £63 ; groov- 
ing machine for two chilled rolls, up to 24in. diameter, £161 14s.; 


| grooving machine for two chilled rolls, up to 20in. diameter, £62 ; 
"| chilled rolled grinding machine, £77 ; large chilled roll grinding 


machine, £190; horizontal steam engine, 12in. cylinder, £50; 
hydraulic forcing press, £52 ; double-headed shaping machine, £64 ; 
screw-cutting lathe, triple-geared, £315 ; grooving machine for two 


| chilled rolls, £170 ; heavy roll turning lathe, 16in. centres, 23ft. bed, 





£115 ; heavy roll turning lathe, 16in. centres, 18ft. bed, £120; 
chilled roll grinding machine, 14ft. bed, £240; screw-cutting gap 
lathe, double-geared, £65 ; triple-geared sliding brake lathe, 31}in. 
centres, £270. The total of the sale was over £5300, 
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LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions o, our 
correspondents.) 





THE EDUCATION OF MARINE ENGINEERS. 


Srr,—In THE Encrveer October 27th, 1893, there is a leading 
article on the education of engineers ; a portion of it reads thus:— 
‘Is it possible to say anything new concerning the education of 
engineers! There is no finality either about the engineer or his 
education.” 

On November 13th, 1893, a paper by the vice-president of the 
Institute of Marine Engineers, Stratford, was read ; the subject was 
‘* The Status of Engineers in the Mercantile Marine.” This r 
touched upon the education of engineers, but very lightly. er- 
ence was made to the creation of a third-class certificate of com- 
petency to a limiting minimum period of shore experience, and to 
the rendering of the two higher certiticates more difficult of attain- 
ment. A discussion followed, and it supplied, but in a meagre 
way, the want of importance of anything said on the education of 
engineers in the paper referred to. 

The Journal ice. Liverpool, November 14th, 1893, gave 
a leading article on ‘The Status of Mercantile Marine Engineers.” 
A portion of that article reads thus :—‘‘If education is the good 
thing it is asserted to be by many authorities of the highest repute, 
then there cannot be the slightest shadow of a doubt but that 
more highly qualified marine engineers will be of increased value 
to the shipowners, and materially strengthen their righteous claim 
to a better official status. A heaven-born genius may perhaps be 
independent of all save practice. The average marine engineer, 
however, requires a competent acquaintance with theory and 
practice in addition to a certain amount of general culture, A 
diamond in the rough is not without value, but it loses nothing 
pecuniarily by polishing. The marine engineer of to-day, whether 
in an ocean tramp ora stately liner, must of necessity be some- 
thing more than a mere mechanic. He must of necessity be some- 
thing more than a mere engine driver.” The italics are mine. 

I propose to say something new (!) concerning engineers’ first- 
class certificates. It is not necessary to explain how these are 
obtained, because that is already well known. When once a first- 
class certificate is granted, it is valid for the term of the natural 
life of the fortunate possessor. Make a first-class certificate valid 
only for, let me say, five years, What then, may I ask, would be 
the result’ A first-class engineer would have to keep his educa- 
tion fresh, and the keeping of it fresh would necessitate study ; 
that study would result in substantial improvement in his own 
education. His fear and dread of those flimsy, old-fashioned, 
Board of Trade examination papers would give way to confidence 
in his ability to deal with them. He would, by his enforced and 
diligent study, renew his certificate at the end of the first term, 

.andsoon. There seems, to me at all events, to be no need to deal 
with the existing second-class certificates, nor yet to introduce a 
third-class certificate, because the younger men knowing what was 
before them would be prepared. 

In this manner I might reasonably state that it would be possible 
to cause engineers to give more attention to their education than 
they, as a rule, are doing. In this manner marine engineers would 
improve their status in the mercantile marine. The first-class 
certificate should, of course, be rendered very much more difficult 
of attainment. A. D. 

Liverpool, January 22nd. 


REFRIGERATING MACHINES. 


Str,—In your issue of the 12th inst. a letter by Messrs. J. and 
E,. Hall, having reference to my paper “On the Refrigerating 
Machine of To-day,” published by you, intends “‘ to correct some 
errors into which the author has fallen in his comments upon 
carbonic acid as a refrigerating agent.” The most serious ‘‘ error” 
is the statement that, ‘‘if the temperature of the liquid attains 
88 deg. Fah. every useful effect derived from the evaporation of 
carbonic acid ceases,” and “that it will then only work in the 
same way as a cold air machine.” 

As a proof that this statement is erroneous, your correspondent 
brings forward the fact of 140 carbonic acid machines having been 
built, of which no less than thirty-eight are working with cooling 
water temperatures higher than 88deg. Fah. What does this 
prove’ It proves the fact that carbonic acid machines with such 
temperatures are still capable of producing cold—a fact which in 
my paper was not only not combated, but clearly acknowledged. 
Is it not a fact also that numerous ships have brought to England 
frozen meat in good condition by means of cold air machines ’ 

It does not, however, prove that the statement laid down by 
technical science—see, for instance, Zeuner, ‘‘ Technische Thermo- 
dynamik”—on the basis of the physical knowledge of to-day is 
erroneous, viz., that in the working process of the carbonic acid 
machine it is no longer a question of liquefying and evaporating 
when the temperature of the cooling water rises above 88 deg. Fah., 
and that therefore this cooling effect no longer proceeds from 
evaporation, as in that case during the whole process the carbonic 
acid is in the state of a superheated vapour. e cooling capacity 
of the machine is maintained by a certain internal work of disinte- 
gration due to the small specitic volume of these vapours. My 
paper did not question whether at these temperatures the carbonic 
acid machine was still capable of producing cold, but rather with what 
efficiency. The proof brought forward by your correspondent has 
only reference to the first part of the question—which was not dis- 
puted—but not to the second. 

Undoubtedly the amount of power absorbed by the carbonic acid 
machine is smaller than that of a cold air machine, but when it 
comes to dealing with cooling water temperatures of 88 deg. to 
100 deg. Fah. the power absorbed by the carbonic acid machine 
becomes twice to three times that absorbed by the ammonia 
machine. This ratio depends on the law of nature, that at the critical 
temperature the heat of evaporation—the latent heat—is neutral- 
ised by the liquid heat, It is therefore impossible to prove con- 
tradictory assertions. CaRL LINDE. 

Nymphenburgerstrasse, Miinchen, 

January 17th. 


THE UNITED STATES CRUISER COLUMBIA. 


Sir,—Towards the close of last year, published information that 
on her trials, the above-mentioned vessel of 7550 tons displacement, 
had. been propelled 25°03 knots, when her machinery developed 
20,000 indicated horses, was calculated to startle those people 
interested in such matters; and they certainly are under obliga- 
tion to Mr. Harrison for the information: ‘22°81 knots is the 
speed which the United States authorities will have to pay for.” 
The known acuteness of the contracting parties justifies the belief 
that this must bea ed accurate condescendence upon the actual 
speed of this vessel, through the water. Mr. Harrison’s certifica- 


Now, refer to a table, THE ENGINEER, October 7th, 1892, p. 313’ 
where are given, trial data of the following vessels :—Baltimore, 
Chicago, Charleston, Boston, and Concord ; to which, add here, 
those of the Brooklyn and Columbia. By (1), calculate the powers 
required for the trial speeds of the respective vessels, as follows :— 


—— ened Chicago. Charleston. Boston. Concord. Brooklyn. a 
Trial speeds V = 
19°8 1s 20 15°33 15°58 170 21°0 22°81 
Subtract X 
9 25 9°25 9 25 925 925 9°25 9°25 
(VW - X)= 
10°55 8-95 6 0S 6 33 775 1175 13°56 
-*. (WV - X)= 
“4800 “4070 “2770 2877 *B523 “5341 “6163 
Add, Log. V = 
12967 1°2601 11855 111926 1°2304 1°3222 1 3581 


Add, Log. D* = 
2 1884 2°1323 271944 2 1059 1°9393 2°83768 2°8268 
Sum, or Log. E = 
3 9651 3 7994 3°6569 8 5852 8 5220 4°2331 43012 


9229 6301 4538 $857 3827 17,105 20,012 
By Data E = 

9255 6316 4542 3855 3314 16,900 20,000 
Differences = 

- 26 - 15 -4 +2 +18 + 205 +12 


Except with Brooklyn, these differences are within limits of 
insufficiencies of observation ; and, in that vessel, the inferenze is, 


2 - 5341, ought to be changed 





the part of the formula, . 
V — 9°36 
2207 





into — = *5290, when the difference would disappear ! 
Complete, and properly treated data, would doubtless elicit the 
cause for such change ; and, also, still more marked ones presented 
by the following vessels :—Newark, Cushing, San Francisco, and 
Yorktown, where this same function, which I have named the 
intensity factor, is changed, for all, into ~, (V — 9°58). See data, 
as in the preceding case, and their tests, as follows :— 


Newark. Cushing. San Francisco. Yorktown. 

Trial speed, V = 19°0 22°48 19°52 16°65 
Subtract, X = 9°58 9°58 9°58 9°58 
(Vv - X) = 94: 12°90 904 9°07 

“.y4(V-X) = +4959 “6789 +5282 “8721 
Add, log V = 1°27&3 1°3518 1°2905 1°2284 
Add, log. D? = 2°1599 1°2134 2°1669 1°9352 
Sum, or log. E = 3°9346 3°2441 39806 83°5337 
ae = 8602 1755 9564 3418 
By data E = 8582 1754 9581 3416 
Differences = +20 +1 -V +2 


Differences here are also within limits of errors of observation. 
For the Dolphin and Bennington, this factor seems to be: 4, (V — 
10); in the Philadelphia, 3, (V — 9°66); and Vesuvius, a; (V - 


10°28). 

Thus Dolphin. Bennington. Philadelphia. Vesuvius, 
Trial speed, V = 15°5 17°5 19°68 41°42 
Subtract, X = 10°0 10°0 9 €6 10°<8 
(Vv - X) = 55 75 10°02 li'l4 
ACW - X) = *2500 “3410 "4555 “5064 
Add, log. V = 1°1903 1°2430 1°2940 1°3308 
Add, log. pb? = 1°8901 1°9392 2°1816 1°7323 
Sum, or log. E = 3°3304 * 5232 3 9311 3° 5605 
a = 2140 3336 8533 3712 


almost exactly the same as data values. 


These results show that this important quantity, the intensity 
factor, involves the constructive elements which determine the 
variable efficiencies of different vessels. Thus, in one definite set 
of vessels, we have: Log. I = 3, (V — 9°25). In another, we as 
unmistakeably have: Log. I = ;5 (V — 9°58). While the value 
X = 10, or slight variations thereon, Log. I = 4, (V — 10), gives 
the value of this quantity for several others. If we now examine 
the trial data of a number of merchant vessels, we are made aware 
of similar and marked classification existing amongst them. I 
have shown that the formula, Log. I = '; (V — 7°09), is almost, 
exactly, satisfied in the majority of large Transatlantic liners. 
Only, for better comparison with the foregoing American vessels, 
by a simple transformation, we can write this formula in the form : 
Log. I = 35 (V — X). The resulting values of X then exhibit the 
comparative efficiencies. Obviously, the less the value of log. I, 
the less the value of log. E, and the smaller the power required by 
a vessel of given displacement, D for a given speed V, 

In the following table, for a large number of vessels, I arrange 





the calculated values of X for the trial speeds V, all as noted. 
Obviously, the test of these is: Log. I = J; (V - X). So that, if 
to log. I, we add the values of log. V and of log. D® for the vessel, 
the sum should correspond to the value of log. E, for the trial 
speed. This criterion will be found to be satisfied, without any 
exception. Then follows the important consideration: What | 
governs the variations of X ? 

Note. — When log. E = 3; (V - X) 
obviously — 


- log. V + log. D®, 


3 v =a 
E=D>V10 2. 


Table of Merchant Vesse’s.—Subdominant Speeds X, for a = 35. 


Trial Trial 














Names of vessels. — — Names of vessels. ae apes 
Charles Quint.. .. 15°11 12°94 Aurania .. . 17°5 | 10°47 
America 17°8 12°63 ~P.8.Shannon.. ../ 13°9 | 10°15 | 
Britannic .. .. .. 16°0 12°07 Normannia.. ../ 20°78 | 10°15 
Furnessia.. .. .. 14°0 11°78 First Bismark ..-| 20°70 | 9°83 
Stirling Castle .- 18°4 | 11°12 Cityof Rome... ..| 18°23 | w78 
ibe .. .. «» «.| 0°67 | T2°OS | Aladin 2 ww. Cw] 18°10 | «9°90 
Orient oo of oo) OBES 1 OCR | eam... < .« 1778 | 9°68 
Ems .. .. .. ..\ 17°55 10°78 Spree.. .. .. -..| 19°60| 9°60 
fein jw ks 60) BO | TS Goh... ... .. ..) TF 9 33 
7 ae 17°9 | 10°74 Servia sy 17°0 8°06 


Paris and New York 21°8 10°64 Columbia (Lairds).. 19°16, 8°SS 





tion to the other figures would have been prized ; not unr bly, 
they may be supposed, also, to involve ‘“‘addendum or brag 
figures.” Seemingly they do not, as other reported facts, on vessels 
of the American Navy, indicate that the figures given are exactly 
what was to be expected from this vessel. 

Further information as to the “‘ high old time” enjoyed by the 
stokers during the runs, and after their conclusion, the non ity 
for ‘‘any tinkering of the boilers” ought to be taken note of by 
those whom the cap fits, and ought to induce, in those gentlemen, 
a tendency to subside into their ts, until some other topic gets 
started. Suppose we follow up one, pro by me some time 
ago, viz., vessels of the United States Navy present much unity 
of design, as compared with the more heterogeneous figures offered 
by the data of warships of other navies. 

For example, in many vessels, the relation of power, speed, and 
displacement, is expressed by one and the same simple formula:— 

y — 9°25 








E=D'v10 2 ...... (Ql) 


Fgyptian Monarch.. 13°26 10°63 Umbria and Etruria 19°95 | 8°79 
Campania & Lucania 23°18 1056 P.S. Persia .. ..| 14:0 | 8°73 
Normandic .. .. 16°66 10°50 Oregon .. .. .. 18°3 8°70 


Teutonic & Majestic 21°1 10°47 Augusta Victoria .. 18°31 | 





Examples :— 
Power for Campania. 


3, (V-X) = 2. { 23°18 - 10°56 } = *5737 
Add, log. V =1°3651 
Add, 5 log. 28,000 = 2°5532 


Augusta Victoria. 
, (18°31 -7°30)= *5000 





3 log 9°500 =: 








=4°1493 
=14,110 LH.P. 


= 4°4920 
= 31,050 L.H.P. 


Sum, or log. 4 
Exactly the same as by trial data. 


To illustrate the variations in war vessels, refer to THE ENat- 
NEER, September 8th, 1893, page 245. We have there given, 








elements of the following French war vessels, and in last column, the 





| 
> See . : V- 
calculated values of X, satisfying the equation, E= D> y 10. 9 * 
Names. Displacements. Speeds. Powers, Value 
Charles Martel 11,822 17°75 13,500 = x. 
Bugeaud 3,722 19°2 $1,000 T+5e 
D' Iberville 925 21°5 5,000 Bao 
Lansquenet 138 26°0 2,800 9:8 
Tested as follows :— 
Speeds, V 17°75 19°2 21°5 26°0 
Less, X 8°12 *5 8°59 wy 
(Vv - X) 9°63 12°01 les 
3 (V - X) 4377 “S869 ‘Tagg 
Add, log. V__ 1:2492 13324 14lay 
Add, log. D5 274436 T7907 12830 
Sum, or log. E 4°1305 3°9544 3° 4990 34472 
*~ E = = 138,500 003 5000 2800 
Precisely, as by data, Again, the following :— 
dD. v. E. x 
Russian, Rurik 10,923 Is'5 13,259 sa 
American, Brooklyn 9,150 21-0 16,900 O36 
American, Columbia 7,550 22°81 20,000 wo, 
Japanese, Yoshino 4,150 23-0 15,000 SoN4 
Argentine, 9 de Julio 8,500 22°7 14,500 789 


I will require to reserve British men-of-war for a subsequent 


| letter. R. Manset, 


Glasgow, January 15th, 


THE LAW OF BOYLE AND MARRIOTTE AND ABSOLUTE ZERO, 


Sir,—The relation between the absolute pressure volume and 
indicated temperature, which is known by the name of the law of 
Boyle and Marriotte, is expressed by the following equation : 

pex=a(-+th=aT. ..... (2) 
in which pis the absolute pressure, 7 the volume, and / the indi- 
cated temperature of a given weight of a perfect gas, and « /: are 
constants determined from the results of the experiments of Boyle 
and Marriotte. T = / + ¢ has been called the absolute tempera- 
ture of the gas, because by a strange and incomprehensible hallu- 
cination / + ¢ has been supposed to represent the temperature on 
a scale whose zero indicates the state of the substance after it has 
been deprived of the whole of its heat. It can easily be demon. 
strated that this law is only approximately true for very narrow 
limits of range of temperature, that the value of / depends partly 
on the range of temperature by which it is determined, but princi- 
pally on the value of the lower of the two limits of range, that*« is 
a function of the temperature, and that the zero of the so-called 
absolute scale determined by the law of Boyle and Marriotte has 
no more to do with the zero of the true absolute scale than the 
zero of any of the ordinary scales in use. 

For the sake of clearness I shall detine the scale based on the law 
of Boyle and Marriotte as the scale of Boyle and Marriotte, and 
the imaginary scale, whose zero represents the condition of a body 
totally deprived of heat, as the absolute scale of temperature. [f 
dv represents the increment due to a rise of 1 deg. of tempera- 
ture from T to T + 1, we have by the law of Boyle and Marrivtte 


8e= a so that if this law were true the coefficient of expansion 


per degree of temperature would be the reciprocal of the number 
of degrees which represents the lowest of the two temperatures, 
Since the volume corresponding to the temperature T + 1 is by 


the same law equal to (7 7 1) “, the increment of volume due to 


a rise in temperature from T + 1 to T + 2 would still be 

would be the same for all successive increments of temperature. 

Similarly the volume corresponding to the temperature T — 1 
ay 


and 


would be , and the decrement of volume due to a fall 


from T to T - 1 would be 7. and would be the same for all 


successive decrements in temperature. If, then, the law of Boyle 
and Marriotte is true, the coefficient of expansion must be the 
same for all perfect gases, and must vary inversely as the number 
of degrees which denotes the temperature on the scale of Boyle 
and Marriotte; but we know that the coefficient of expansion is 
constant. We see, then, that the law of Boyle and Marriotte can 
only be approximately true within very narrow limits of range of 
temperature. If the law were true total deprivation o° | eat 
would entail the annihilation of the operative substance and 
therefore partial deprivation must mean purtial destruction of 
matter : but we know that the quantity of matter possessed by the 
operative substance is unaffected by changes of temperature. 
That the zero of the scale of Boyle and Marriotte should ever have 
been imagined to correspond with the state of a body totally 
deprived of heat, can only be regarded as one of those psycho- 
logical curiosities, of which the jin de siecle scientist world has been 
so prolific. 

According to the results of experiments the volume of a given 
weight of air at 100 deg. C is about 1°3665 times its volume at 
0 deg. C, when subject to atmospheric pressure, the former being 
the temperature of boiling water, and the latter of melting ice on 
the Centigrade scale. If, therefore, T represents the temperature 
of melting ice on the scale of Boyle and Marriotte, we have in 
accordance with the law of Boyle and Marriotte, ; 

T, + 100 


" 


' 
1°3665 = 


| whence Ty) = 272-8 deg. C. It is on the result of this calculation 


only that the jin de siecle scientist bases his belief that 272°8 deg. C. 
is the absolute temperature of melting ice. If c is the coefficient of 
expansion per degree of temperature supposed to be constant, we 
shall have 


| Volume at T + 1 z= (1 cv 
2= (1 + e) e+e(l + c) vr = (dl terre 
T+3=(ltePrte(lL+ePe = (1+ ce 
ke. &e. 
T +a = (1+ cl—let+ec(lt+c@—le=(1l +c @. 


We have then in the case of air 

1 + cj! = 1°3665 
whence c = ‘0031. In the Tables the value of c is usually given as 
equal to one-hundreth part of the total expansion, viz., *00367, 
which is neither in accordance with the law of Boyle and Marriotte, 
nor the law of true expansion, If we start at 100 deg. C. as the 
lower limit, since the volume at 200 deg. C. would be (1 + c)!" 
times the volume at 100 deg. C., we should have, by the law of 
Boyle and Marriotte, 

1 3665 = To +200 


whence T, = 172°8 deg. C. Similarly if we took 200 deg. C. a3 
the lower limit, we should have T, = 728 deg. C., and with 
272°8 deg. C. as the lower limit T, = O deg. C. For all higher 
values of the lower limit T, would be negative. If 7 is the 
volume at T — 1 deg., we have (1 + ¢) +! = 2, so that +! = i - * 
. . 
Similar] ol T-2d si ie. “<5... 
imilarly the volume at egrees is equal to ise" Gis0 2 
and so on, the volume at T — x degrees is equal aad | ; ya? so 
er 
that if T, — 100 is taken as the lower limit, we should have by 
the law of Boyle and Marriotte 
1 ee +35 
(I+ cp ~~ 13665 
whence T, = 372°8 deg. C. Similarly if T, — 200 were taken as 
the lower limit, we should have T) = 472°8 deg. C. 
So long, therefore, as the range of temperature remains coastant, 
we should get the same value of the temperature on the s:ale of 


T, - 100 


— ; 
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Boyle and Marriotte for the lower limit of the two temperatures, 
however mucb that limit may vary from the temperature of melt- 
ing ice. If the range is only 50 deg. C., we have (1+c) = 1°167, 
qd the number of degrees on the scale of Boyle and Marriotte, 
a ich represents the lower of the two limits, would be 2994 deg. C, 
if the range is 200 deg. C., we have (1 +c)? = 1°867, and the number 
of degrees representing the lower limit would be 230°7 deg. C. 
We see, therefore, that the number of degrees which represents 
the temperature of melting ice on a Boyle and Marriotte scale may 
have an infinite number of values positive and negative. 

The true increment of volume, starting at the lowest limit of 
temperature, is less than ie , and gradually increases, until at 
the higher limit the graduation of a correctly graduated ther- 
mometer coincides with the grad uation on a thermometer graduated 
at equal intervals. Beyond this point they continually diverge, 
Similarly corresponding to a fall of one degree, the true decre- 


ment for the first degree is less than i , and continually decreases, 


so that the divergence between the graduations increases. In 
using, therefore, adiabatic formule based on the law of Boyle and 
Marriotte, the temperature should lie between the lowest and the 
highest limits. If ¢, is the lowest limit, 4 + ¢, is equal to the 
value determined by the range of temperatures, If, therefore, 
j,, represents the value of / when 0 deg. C, is the lower limit, we 
shall have T=4+t=k + ¢—-%, where ¢ may have any value 
between the two limiting values. For negative values of ¢; we must 
ave T=ky+t— ty. 

. For a rise of one degree in temperature we have a = P 6 v or, a, 
is equal to the work done in expansion under constant pressure 
when the temperature is being raised one degree, and, in accord- 
ance with the law of Boyle and Marriotte, is constant, The true 
value is, however, equal to c P v, so that its value varies with the 
temperature, and its value for the mean of the two extreme 
temperatures ought to be used. Since the specific heat at constant 
pressure is equal to the sum of the specific heat at constant volume 
plus the work done by a thermal unit of mass of the substance 
during a rise of one degree of temperature, the specific heat at 
constant pressure must increase as the temperature increases, 
whether the specific heat at constant volume is or is not indepen- 
dent of the temperature, unless it decreases as the temperature 
rises. For the sake of illustration we may take the specific heat 
of air at constant pressure at the temperature of 60 deg. Fah. to 
be *238, and at constant volume *169, The work done by a thermal 
unit of mass, whilst the temperature is being raised from 60 deg. 
to 61 deg. Fah., will be equal to ‘069 J, and since the volume 
at 240 deg. Fah, is 1°3665 times the volume at 60 deg. Fah., the 
increment of volume corresponding to a rise of one degree in 
temperature is increased in the same proportion, so that the work 
done during expansion from 240 deg. to 241 deg. Fah, by one 
thermal unit is equal to 1°3665 x 069 J = 093 J. The specific 
heat at constant pressure at 240 deg. Fah, would therefore be 
equal to ‘169 + °093 = +262, if the specific heat at constant volume 
is independent of the temperature. 

At the time I sent you the letter on the specific heat of steam, 
in which I demonstrated that Maxwell's calculations of the so- 
called latent heat of steam are based on the assumption that the 
specific heat of steam is equal to the specific heat of water, I had 
not investigated the true meaning and scope of the law of Boyle 
and Marriotte, and believed that an approximate value of the 
absolute temperature of melting ice had really been ascertained. 
My calculations were based on the assumption that the total heat 
possessed by any body is equal to the product of its —_ heat 
multiplied by its mass and absolute temperature, the absolute 
temperature of 0 deg. Fah. being taken to be 461 deg. Fah. Why 
the result attained was correct admits of very easy explanation. 
If T, represents the absolute temperature of the zero of the 
Fahrenheit scale, and ¢ the common indicated temperature due to 
the mixture of one pound of steam at 212 deg. with 501b. of water 
at 55 deg., leaving the heat required to turn water into steam of 
the same temperature out of consideration, we shall have, if the 
specific heat of steam is equal to the specific heat of water, 

212 deg. + T, + 50(T, + 55)=51(T, +t). . . «© (2) 

Since T,, disappears from both sides of the equation, it is imma- 
terial what value is assigned to it. Equation (2) reduces to the 
following form:— 

3 -ita BDi=~ Sb)... sss 6 

Equation (3) is simply the analytical expression of the statement 
that the sensible heat lost by the steam is equal to the sensible 
heat gained by the water. From these equations we get 
1 = 58-078 deg. According to the result of experiment, the actual 
temperature is 77 deg. Fah., so that we have— 

Latent heat = 51 (77 — 58 078) T.U, = 965 T.U, 
It is beyond the power of man to determine the absolute tem- 


perature of melting ice. If, therefore, <9 . = represents the 


maximuin effective work which can be got out of a given quantity 
J Q of heat, it is beyond the power of man to calculate the theo- 
retical efficiency of a heat engine. The maximum effective work, 
however, which can be got out of a given quantity of heat is not 
equal to JQ r —) put tod . Lie "in which T - TT, represents 
- 4) 
the rise in temperature caused by the addition of J Q units of heat 
to the operative substance, WILLIAM DONALDSON, 
January 3rd. 





OIL ENGINES, 

Sir,—We have read in your issue of 5th inst. your interesting 
forecast of the prospects of trade in 1894, In it we notice that in 
column 3, page 11, speaking of oil engines, you pick out one, and 
only one, for notice, and this you describe as ‘‘ having received the 
highest award at the Chicago Exhibition,” a way of putting it 
which may lead your readers to suppose that the engine referred 
to was distinguished above all others. That this is not so is shown 
by the fact already advertised in THE ENGINEER, that the Hornsby- 
Akroyd oil engine has also had awarded to it at Chicago the 
highest award obtainable by any oil engine. 

You further add that the award referred to ‘‘ was partly due to 
the fact that these engines are able to use a safe oil of high-flash- 
ing point.” It may not be known to many of your readers that 
during the exhibition referred to all oil engines were ordered to 
cease working so that their safety might be ascertained, with the 
result that the ‘‘ Hornsby-Akroyd” was allowed to recommence 
running with the oil used from the commencement, and was, we 
understand, the only engine in which a change of oil was not 
required to be made. 

We trust that you will insert this letter in justice to us as manu- 
facturers of, we believe, the simplest, safest and most successful 
oil engine. R. Hornssy and Sons, Lp. 

Spittlegate Ironworks, Grantham, January 15th. 





A COROLLARY TO THE NEBULAR THEORY. 


Sirk,--In my two former letters of August 26th, 1892, and 
October 6th, 1893, will be found the outline of an hypothesis which 
essays to show that a full appreciation of the physical conditions 
which governed the cosmical period cannot fail to throw light on 
the subsequent geological history of the earth, and may even have 
a direct bearing on phenomena which are taking place at the 
present day. This may appear at first sight to clash with the 
teachings of geology, for since the time of Hutton, who was the 
first to draw a hard-and-fast line between his favourite science and 
cosmogony, the division has heen rigidly adhered to; and one 
eminent writer has maintained that geology differs as widely from 
cosmogony as speculations concerning the mode of the first creation 


tion from a scientific point of view has been immense. Neverthe- 
less, we all know that such limitations are merely arbitrary; they 
have no more real existence than the lines of latitude and longi- 
tude on a map, and, like them, their legitimate use is purely 
scholastic. It is therefore proposed in this letter to step over the 
barrier and consider whether certain crises in the cosmical history 
of the earth may not hold the same relation to geology that revo- 
lutions do to the subsequent history of a nation; that is to say, 
they leave an indelible mark. 

Throughout nature we find periods of comparative tranquillity 
alternating with sudden changes, A long period of comparative 
uniformity of Bare culminating in a crisis alters the mode of 
procedure, and introduces fresh conditions which remain to form 
the nucleus of a new development, There is every reason to 
believe that the last great crisis previous to the geological period— 
that is the period as defined by the limitations above referred to— 
was the settling of the water on the earth’s surface, whereby the 
conditions cf condensation were altered and a new active principle 
introduced, namely, percolation; the general modifying effect of 
which has already been considered in outline, On the other hand, 
the first crisis which suggests itself as having any direct connection 
with geology is the solidification of the molten mass, This does 
not mean to imply that it is the earliest period of which we can 
have any possible record, but it seems to be the first tangible 
starting point; and as it is now proposed to consider in detail what 
has already been given in outline, it will be well to confine this 
letter to that point. 

The reason given for accepting the theory that the earth com- 
menced to solidify from the centre, was because large castings 
always commence to do so at the bottom. If we continue to 
observe a large open casting of metal or slag during the process of 
setting, it will be noticed that a conical depression takes place 
about the point where the metal remains liquid longest; and the 
difference of level between this point and those portions which 
solidified first is considerable, This form of contraction is too well 
known to moulders as a source of endless trouble to require 
further comment. As absolute uniformity is unknown in nature, 
it is extremely improbable that the whole surface of the earth 
became solid at once. Many causes may have operated to produce 
irregularity in the rate of cooling—such, for instance, as the 
greater proximity of the sun to the earth during the summer of 
the southern hemisphere, which would tend to retard radiation 
there. Be this as it may, it is clear that when a portion of the 
surface became solid the remainder will have contracted in the 
same way that metal in a ladle does ; the hollows thus formed 
were subsequently filled with water and became seas. 

The inequalities in the earth’s surface which form land and sea, 
although not large compared with the mass of the earth, are 
nevertheless sufficient to have convinced geologists that the great 
land masses have always occupied the same general position that 
they do now. In other words, the present distribution of land and 
sea has been mainly determined by the form in which the globe 
consolidated from a state of igneous fusion rather than by sub- 
sequent aqueous or voleanic action. On the other hand, it is clear 


small folds and contortions so common in gneiss we have the very 
ripple marks of this primitive molten sea ? 

As a mere matter of speculation it may be well to notice the 
possibility of the above bypothesis throwing some light on the red 
spot in Jupiter, for the idea of a large area of land being occasion- 
ally flooded with a white-hot sea at any rate suggests a means by 
which a spot of given shape may be made to vary in brightness. 

Derby, January 20th. G. D.S. 





WARMING RAILWAY CARRIAGES, 


S1r,—In your illustrated article last week, on ‘‘The Warming of 
Railway Carriages,” you kindly gave a notice of my apparatus, 
which describes very succinctly my invention. You, however, will 
perbaps permit me to take exception to the last sentence, wherein 
you state that “‘this system has only reached the experimental 
stage, and will require to be under trial for a considerable period 
before an opinion regarding its efficiency can be arrived at.” 
Certainly when the train was fitted up it was an experimental 
train; but now the various tests to which it has been subjected 
have quite established the fact that it answers the purpose for 
which it was designed in the most satisfactory manner, giving an 
equable temperature within the compartments, whatever the 
climatic conditions of the atmosphere are; ¢.., the readings 
of the thermometers within the compartments did not vary 
when the outside atmosphere registered 20 deg. of frost in 
the one instance and 8 deg. of heat in the other; that is 
to say, when the temperature outside was 112 deg, 140 deg. 
of heat entered the carriage at the orifice of the hot 
air pipe; and when the outside temperature stood at 40 deg., the 
same heat was registered at the orifice of the hot air pipe, clearly 
indicating that cold air is much more easily heated than the tem- 
perature of a warmer air raised. Moreover, as you have indicated, 
my method of heating ventilates at the same time, which, from a 
hygienic point of view, isa most essential part of the invention. 
Then, again, the same apparatus in hot weather acts as a ventilator 
without permitting the entrance of dust and ashes from the engine, 
so that the compartments can be kept perfectly clean with a mini- 
mum of trouble. 

As you will observe on looking at the drawing, the apparatus can 
be employed for cooling and ventilating as well as heating and 
ventilating, which must be an important consideration in countries 
where the weather is intensely cold in winter and unduly hot in 
summer. 

I may state that the train which has been fitted up is giving 
satisfaction to those travelling by it, and my apparatus has been 
the only method of heating these carriages during the past cold 
weather, RoBerT BELL, 

29, Lynedoch-street, Glasgow, W.., 

January 18th. 


TEST OF AN ELECTRICAL PLANT. 


Sir,—We venture to think that the figures in the enclosed 
table are of some interest, as, to the best of our knowledge, so 





—solidification commencing from the centre of the earth—that the 
first portion of the surface to consolidate must have been level 
with the surface of the molten sea ; there can have been little or 
no protrusion of any sort, and although the contraction of the re- 
maining liquid portions may to some extent account for the 
present variation of level, yet it is by no means the only factor in 
the case. It will, therefore, be well to turn our attention again to 
the ladle of molten metal, for there are certain phenomena con- 
nected with the setting of metal under certain conditions which 
point to causes more potent to produce inequalities in the earth’s 
surface. 

Take a large ladle of molten metal—lead will answer the purpose 
and is easily manipulated—and instead of allowing it all to consoli- 
date quietly, agitate the remaining liquid cither with a stirrer or 
ly slightly tilting the ladle at intervals, and it will be noticed 
that the action of this miniature sea on its shore is precise] 
opposite to that which takes place with a sea of water. Eac 
successive wave, instead of washing away portions of the land, 
deposits a thin skin of lead on it, thereby elevating the land at 
the expense of the molten sea. If the process be continued until 
all the lead is solid, the depression in the centre will be consider- 
ably increased, and the elevated parts covered with a series of 
thin coatings of lead imperfectly fused together. 

In the case of the earth, the two great forces which agitated the 
seas of molten rock were tides and storms. Whatever may have 
been the height through which these tides rose and fell, it is clear 
that the first portion of the solid globe will have made its appear- 
ance at low tide. Subsequently, as consolidation proceeded, the 
solid portion will only have been covered at high tides, and at a 
still later period only by exceptionally high tides accompanied by 
heavy gales. But during these later periods it is clear that each flood 
will have left behind it a thin skin or deposit, in precisely the same 
way the lead wasleft behindintheladle. Thesolid portions will there- 
fore have been built upin a stratified form. Itis generally admitted 
| that the atmospheric pressure about this time must have been very 
considerable, so that the mass of atmosphere in motion during a 
storm will have been very great, and consequently quite as capable 
of driving those heavy seas of rock as our present lighter atmo- 
sphere is of dealing with our seas of water. Heavy storms and 
high tides combined will have driven the molten sea a considerable 
distance over the nearly level land, and on each occasion the ebb 
tide will have left behind it a new deposit. In this way the solid 
land continued to be built up by a succession of nearly horizontal 
strata arranged like the feathers of a bird, and ultimately extending 
from the highest point to which the storms were ively 


high an efficiency as S88 per cent. has not been previously obtained. 





The tests were made at the works of Messrs. Willans and Robinson, 
under the superintendence of Professor Kennedy, the consulting 
engineer. The curve which we enclose is also remarkable. 

Test of Siemens-Willans Set for Glasgow Corporation. 


Siemens dynamo H.B. 27/40, shunt wound, No. 3053. 
Willans engine III., central valve compound, No. 1533. 
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capable of driving the sea, down to the present sea hottom. Thus 
the continents were built up, and the sea basin excavated, on a 
scale so elaborate that the subsequent rise of mountains and distor- 
tion of strata merely sufficed to roughen their surface without 
affecting their general disposition. The longer the time which 
elapsed between each successive flooding, the less perfect will have 
been the fusion between the old and new deposit, so that those 
depositions which were affected during the earlier periods, when 
the whole of the solid portion was liable to be fiooded by high tides, 
will be more perfectly fused together than those which were 
deposited later, and occasionally, during exceptionally heavy 
storms. Hence, one of the chief characteristics of the rock thus 
formed will be that the upper strata are more distinctly stratified 
than the lower, and being the first, and therefore oldest, stratified 
rock, from which other stratified rocks have been formed, it must 
necessarily be the lowest. 

It therefore appears that the whole of the surface of that part 
of the earth which now forms the continents and their surround- 
ings must have been originally composed of stratified igneous 
rock, Repeated immersions and upheavals during later periods 
have obliterated nearly all trace of this rock from the central table 
lands of the continents ; but in those more recently raised, and 
which have not been repeatedly submerged, we find stratified 
igneous rock in abundance. It can hardly be necessary to recall 
the number of points on which the old theory, that gneiss is an 
aqueous rock subsequently metamorphosed by heat, breaks down ; 
but their having been repeatedly noticed by geologists at any rate 
shows that a more consistent theory is needed, and it is therefore 
only reasonable to suggest that the rock we have been considering 
may be gneiss—not gneiss as we know it now, but gneiss in its 

rimitive glassy form, prior to its metamorphosis and crystallisation 

'y percolation. 

Whether this be the true origin of gneiss or not, enough has 
been said to show that a primitive stratified igneous rock is a 
physical possibility, There is, however, one peculiar characteristic 
of gneiss which seems to point to the action of a flowing liquid as 
being in some way connected with its formation ; for the floods of 
molten rock flowing over the solid ground will in some cases have 
produced phenomena similar to those which result from the action 
of water under the same conditions ; that is to say, it will have 





of man differ from history, The value of these lines of demarca- 


produced ripple marks, Is it therefore impossible that in the 





* steam per | péres. per per 
chest. minute. E.H.P. cent. 
“Full 139 346 1001 ~ 995 j 343 302 23°8 ; 88 04 
} 112 347 740 225 262°2 223°2 27°1 $5 11 
y ss 344 HAS 225 197°2 155°3 31°63) 7S 76 
\ 6 345 236°6 225 112°2 71-2 47-9 63 44 





SrEMENs Bros, anp Co., LIMITED, 
(AL, SIEMENS, Director. ) 
12, Queen Anne’s-gate, London, 5.W., 
January 24th. 





LIQUID AIR. 


Srr,—Is it too much to ask Professor Dewar to explain how the 
extraordinarily low temperatures he gets are measured? It is 
obviously impossible to use spirit of any kind, or, indeed, any 
known liquid. An air thermometer seems to be out of the question 
unless it works by pressure, that its indications may be read on a 
dial, and no such apparatus can have any pretensions to accuracy. 
A metallic thermometer cannot be used, because we know nothing 
certain concerning the coefficient of contraction and expansion of 
metals at low temperatures. There remains only the thermo- 
electric pile, but that must be calibrated ; and how is the calibra- 
tion effected? Failing explanation on these points, I fear we must 
take the stated temperatures Cum GRANO SALIs, 

Pall Mall, January 23rd, 


SEWAGE SEPARATOR. 


Sir,—Twenty years ago, when I was the Borough Engineer of 
Burnley, I sent drawings and particulars of leap weir separators 
in use in that town to the engineer of a large city in the United 
States, the name of which I cannot recollect. : 

The separators, for sewage purposes, were used in Burnley in 
1873 and in Blackburn in 1876. I believe the system was first 
adopted for waterworks purposes by the late Mr. J. F. Bateman. 
I have never been able to ascertain who used the separators first 
for sewage purposes, WiiiiaM B, BRYAN. 

Lea Bridge, Clapton, N.E., 

January 23rd, 
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TO CORRESPONDENTS. 
Registered Telegraphic Address, ‘‘ ENGINEER NEWSPAPER, 
LONDON.” 





*,* In order to avoid trouble and confusion, we find it necessary to inform 
correspondents that letters of inquiry addressed to the public, and intended 
for insertion in this column, must in all cases be accompanied by a large 
envelope legibly directed by the writer to himself, and bearing a penny 
postage stamp, in order that answers received by us may be forwarded to 
their destination. No notice can be taken of communications which do not 
comply with these instructions. 

.” We cannot undertake to return drawings or manuscripts ; we must there- 
Sore request correspondents to keep copies. 

* All letters intended for insertion in THe ENGINEER, or containing 
questions, should be accompanied by the name and address of the writer, 
not necessarily for publication, but as a proof of good faith. No notice 
whatever can be taken of anonymous communications. 

J. B.—You will find what you want fully given in Everitt’s “ Physical Con- 
stants,” 

Pupit (South Woodford).—The quide by Reed is the recognised text-book for 


the examinations by the Board of Trade, It is published by the author in 
Sunderland, 


H. W. P. (Salvage Station).—No letter of the kind has Leen published in our 
pages. It is impossible to see how such a station could be made to pay. 
Strructores. —‘‘ The Theory of Stresses in Girders and Similar Structures,” 


ly B. B. Stoney. London: Longmans and Company. “A Practical 
Treatise on Bridge Construction,” by T. Clarton Fidler, London: Charles 
Grifin and Company. ‘* Strains in Braced Iron Arches and Arched Iron 
Bridges,” by A, 8. Heaford. London: E, and F, N. Spon. Smaller books: 
“ Strains in Structures,” by G. A. T, Middleton, London: B, T. Batsford, 
and “ Strains in Ironwork,” by H, Adama, London; B. and F. N. Spon. 





(To the Bditor of The Engineer.) 
Sir,—I require and shall be obliged if any correspondent will give me 
the address of makers of machinery for the slate industry. J. W. P. 
Luxemburg, January 23rd. 


FIBRE TREATING MACHINERY. 
(To the Editor of The Bnginesr.) 

Sir,—I shall feel obliged if any of your readers will kindly give me the 
names of firms who are actually makers of plant and machinery for treat- 
ing and preparing fibre, bass, and pulp for paper, brush, mat, and rope- 
making from South American cactii—Coquiza—aloes, henequen, agave, 
and other sub-tropical plants. IBRE. 

London, January 26th. 


PETROLEUM STORAGE TANKS, DRILLING & REFINING PLANT. 
(To the Editor of The Engineer.) 

Sir,—Would some kind readers kindly furnish me with the names of 
firms other than American, viz.: British and Continental, actual manu- 
facturers, making a speciality of petroleum oil well drilling tools, small 
and largest size storage tanks, line casing and drive pipe, and fittings for 
flowing, capping, and pumping wells, stills, retorts, and refining 

lant, including that required for production and treatment of naphthas, 
nzines, kerosines, lubricating and other oils, paraffins, acid production 
W. W. 





and recovery, as well as that for tin, case, and barrel making? 
London, January 26th. 


A PROBLEM IN HAULAGE. 
(To the Editor of The Engineer.) 

Sir,—Can any of your readers inform me what wlll be the strain ona 
rope used to haul a load of 30 tons on a four-wheeled wagon? The wagon 
weighs five tons, wheels 4ft. diameter, tires 12in. wide, axle pinions 6in. 
diameter, inclination of road 1 in 20, road paved with stone setts, the 
load to be hauled up-hill at a speed of GOft. per minute. 








LOAD 30 TONS 
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Please say the strength of round steel wire rope required, and give safe 
load and the breaking strain or weight of same. Please show by calcula- 
tions how result is obtained. Please give breaking strain or weight and 
the safe working load of a steel rope 2in. in cireumference. INCLINE. 

January 24th. 
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MEETINGS NEXT WEEK. 

InsTITUTION OF Crv1L EnorngERs.—Tuesday, January 30th, at 25, Great 
George-street, Westminster, 8S.W., at 8 p.m. Papers: ‘The Tunnels on 
the Dore and Chinley Railway,” by the late Mr. Percy Rickard, M. Inst. 
CE. “ The Transport of Petroleum in Bulk,” by Mr. Boverton Redwood, 
F.R.S.E., Assoc, Inst. C.E. Students’ meeting, Friday, February 2nd, at 
7.30 p.m. Paper: ‘ Survey of the ig | of the Vardar and the in of 
Karaferia in Macedonia,” by Mr. H. C. B. Campbell, Stud. Inst. C.E., Mr. 
L. F. Vernon-Harcourt, M.A., M. Inst. C.E., in the chair. 

INSTITUTION OF MECHANICAL EnoineEers.—Thursday and Friday, Feb- 
ruary lst and 2nd, at the Institution of Civil Engineers, Westminster, 
at half-past seven p.m. Papers: ‘Research Committee on Marine 
Engine Trials: Abstract of Results of Experiments on Six Steamers, and 
Conclusions Drawn therefrom in R to the Efficiency of Marine 
Boilers and Engines,” by Professor T. Hudson Beare, F.R.S.E., of London. 
(Thursday.) Syllabus—Steamers tried, their dimensions and speed on 
trial. General description of boilers, observations made, and relations 
between them. Fuel, analysis and thermal values of ash losses. Feed- 
water in relation to boiler and to fuel. Priming. Funnel gases, quanti- 
ties of air u Radiation losses. General conclusions as to points 
which affect efficiency of marine boilers of kinds experimented upon. 
General description of engines, observations made. Power measurements 
and pressures in receivers and d 8. ack-p losses in low- 
pressure cylinder. Wire-drawing of steam between boiler and high-pres- 
sure cylinder. Feed-water in relation to engine and power. Steam 
jackets, their influence on initial condensation, and on re-evaporation. 
Steam ted for by indicator diagrams. Weight of machinery and 
indicated horse-power. Circulating water. General conclusions as to 
points which affect efficiency of marine engines. ‘‘ Description of the 
Grafton High-speed Steam Engine,” by Mr. Edward W. Anderson, of 
Erith. (Friday.) Syllabus—General construction, single-acting single- 
cylinder engine, cylinder, pistons. Principle of design Effective length 
of stroke. Steam distribution, valve motion diagrams. Details of construc- 
tion. Economy of steam consumption. High speed of revolution, low 








speed of piston. Balancing. Clearance and compression. Wear. Indi- 
cator. Condensing. 
LiveRPooL ENGINEERING Society. — Wednesday, January 3lst, at 


8 p.m. Paper: ‘* Descriptive Account of a Visit to the Latest Locomotive 
Works," by Mr. J. W. C. Haldane. 

Nortu-East Coast InsTITUTION OF ENGINEERS AND SHIPBUILDERS.— 
Tuesday, January 30th, at the Physical Lecture Hall of the Durham 
College of Science, Newcastle-upon-Tyne, at 7.45 p.m. Paper: ‘On Mer- 
cantile Marine Engineers,” by Mr. J. R. Fothergill. 

Society or Arts.—Monday, January 29th, at John-street, Adelphi, 
at 8 p.m. Cantor lectures. ‘‘ The Detection and Measurement of Inflam- 
mable Gas and Vapour in the Air,” by Frank Clowes, D.Sc. Lecture II.— 
Attempts to utilise diffusion and other physical processes—Liveing's 

ical indicat d ding upon the alteration of volume 





electri —App us dep 
caused by burning the gas—Apparatus beyeg | on the measurement of 
volume of gas required to bring the mixture to the ignition point. Tues- 
day, January 80th,at 8 p.m. Applied Art Section. Paper: ‘‘The Adam 
Architecture in London,” by Percy Fitzgerald, M.A. Colonel Robert W. 
Edis, F.8.A., will preside. Wednesday, January ist, atSp.m. Ninth 
ordinary meeting. Paper: ‘‘ Californian Wines,’ by Charles F. Oldham. 
Michael Carteighe, Vice-President of the Society, will preside. 

Lonpon CHAMBER OF ComMERCE, ELEcTRICAL TRADE SectTion.—Mon- 
day, January 29th, at 8 p.m. (1) Antwerp Exhibition.—To receive a 
report of the pr dings at the Mansion House ting, and id 
the advisability of the industry as a whole lending its support to this 
Exhibition, which opens in May next and closes in the following Novem- 
ber. (2 port of the action of the Traction Committee. (3) The 
appointment of a Parliamentary Committee. 
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ELECTRIC LIGHTING STATION ACCIDENTS. 


In September last a man named Ball was killed in the 
Blackfriars-road sub-station of the London Electric 
Supply Corporation, and a fellow-workman named Meech 
was badly hurt. A coroner’s inquest was held on Ball, 
and the proceedings were adjourned that Meech might 
give evidence, which at the time, being in hospital, he 
was unable to do. On Tuesday afternoon, the 16th inst., 
however, the inquiry was resumed and ended at Guy’s 
Hospital, the coroner’s jury returning a verdict of 
accidental death, to which they added as a rider—‘‘ We 
are of opinion that had the men been provided with 
gloves the danger might have been averted. We also 
think that the rules and regulations at the station 
should be printed, and that the second man Meech 
should have been more competent before under- 
taking the work.’’ We have already fully described 
the nature of the catastrophe and published a plan 
of the station arrangements. It is, however, worth 
while to summarise the facts. It was Meech’s duty 
to dust down the switchboard, omnibus bar, &c. It was 
understood that no dusting was to take place until the 
current had been cut out by the removal of a particular 
plug. It was Ball’s duty to take the plug out. Meech 
asked him if it was out. Ball said it was, and Meech 
began his work. He received current and screamed. 
Ball rushed to him, caught hold of him, and the current 
passing through Meech also passed through Ball, who 
was killed on the spot. Meech was badly burned and 
shaken. This is as much as we need say concerning the 
catastrophe. For full details we refer our readers to our 
impression for September 15th, 1893. 

The evidence given during the inquest left no doubt 
that the death of Ball was purely an accident. The rider 
added by the jury is of very great interest, and cannot 
be passed over in silence. It may be premised that 
the jury consisted largely of working men. There was 





no one who sat on it who possessed any know- 
ledge at all of electricity. The mental attitude of 
the jury was pretty clearly shown by the questions 
which they put to the witnesses. Electricity is a thing 
which has not originated with the working man. He 
did not invent electric lighting. It is a creation of the 
bloated capitalist. Therefore it is to be regarded with 
suspicion. The bloated capitalist does not care for the 
working man. If a man is hurt or killed, the chance, 
nay the certainty is, that the fault lies with the employer ; 
such a casualty could not be due to negligence or incom- 
petence on the part of the working man. Reasoning 
somewhat in this way, the jury tried hard to find the 
officers of the company responsible for Ball’s death. In 
some way or another the jury in this case got the notion 
into their heads that if the men had worn india-rubber 
gloves or india-rubber shoes they would have been safe; 
why did not Mr. D’Alton, the engineer, provide these 
things and insist on their use? That is the meaning of 
the final sentence in the rider. Again, the rules ought to 
have been printed and hung up. Clearly, the engineer 
to the London Electric Supply Corporation was in 
fault because the men did not wear gloves, and 
the rules were not hung up. A little knowledge is a 
dangerous thing. In this case, if it could take practical 
shape, it would be very dangerous indeed. When we are 
dealing with low-pressure currents, say 100 volts or so, 
india-rubber gloves and shoes are very useful. They save 
the wearers from unpleasant shocks; but we are not 
aware of a single case in which their use has saved life. 
Now at the Blackfriars station the current happens to 
have a potential of 10,000 volts, and to be alternating. It 
is let down to 2400 volts by the transformers in the 
station, but the risk incurred by receiving a 2400 volt alter- 
nating current is very great. At the present moment no 
one can tell what voltage will kill. Thus, for example, 
the current which killed Ball first passed through Meech 
whom it did not kill. Practically it is understood, how- 
ever, that a 10,000 volt current is quite deadly; and it is 
known by all connected with the generation and use of 
such a current that there are dozens of metallic 
portions of the apparatus in the generating and 
receiving stations, to touch which with the point of the 
finger means certain and sudden death. This is, of course, 
not true of any portion of the apparatus in a dwelling- 
house, to which the general public can get access; 
because the current is let down to a perfectly safe pres- 
sure before it enters the rooms. It is absolutely impossible 
to provide any automatic method of securing safety 
elsewhere, for the simple reason that the difficulty of 
insulating any person or thing where a 10,000 volt current 
is concerned is enormous. Let us suppose, for instance, 
that india-rubber gloves were worn. Unless these were 
perfectly sound, and at least one-fourth of an inch thick, 
the 10,000 volt current would punch a hole through them, 
and kill as though they were not there. What could a 
man do in the way of useful work with gloves a quarter 
of an inch thick on his hands? But even if the 
gloves resisted the current directly, if they were 
dirty or greasy on the surface the current would fly over 
that surface, and plunge in at the wrist, and the end of 
the wearer would be the same. The resources of science 
have up to the present failed to design under the con- 
ditions any practicable method of insulating a man and 
leaving him useful at the same time. In point of fact, all 
those who have to deal with 10,000 volt currents must 
look out for themselves. Every portion of the apparatus 
that can be fenced off or shut up is so treated, and every 
portion of the remainder which carries a 10,000 volt 
current is painted vermilion, while those carrying the 
lower current are painted green or blue. Every man 
who is employed on the premises knows that to touch 
the red bars or plates is to commit suicide. On that 
—_ he is most carefully instructed. To touch the 

lue means danger to life, and the certainty of a 
bad burn and shock. At particular times the current is 
cut off, and then of course there is no danger. The 
difficulty under which heads of departments labour lies 
in getting their men to use reasonable care to satisfy them- 
selves that the current is off, familiarity with danger 
breeding contempt. Thus, for example, in the Blackfriars 
case, if the man Meech had taken the trouble to look 
at the junction he would have seen that Ball was mis- 
taken, and that the plug was not out. Ball made a 
mistake, and paid the penalty with his life. In all cases 
where life is put at risk, the man risking it will do well, 
where possible, to satisfy himself that all has been done 
to secure his safety that is reasonable. Of course there 
are cases where implicit reliance must be placed on some- 
one else. Thus, for instance, an engine-driver must take 
it for granted that the permanent way over which he is 
to run his engine is in good order. But in the case under 
consideration there was nothing to prevent Meech from 
using due diligence to secure his own safety. 

No doubt it would be a very good thing if some method 
of giving automatic notice of danger could be employed. 
But no scheme of the kind has yet been suggested. Major 
Cardew proposed that a red light should be shown when- 
ever the current was passing, and this red light would 
act as a danger signal. But it is easy to see that this 
scheme is fraught with evil, and, indeed, we believe that 
Major Cardew withdrew his suggestion almost as soon as 
it was made. The lamp must have its own fuse, and a 
little transformer to let the current down. But in action 
the lamp filament, or the transformer, or the fuse, 
might give way. Then the danger lamp would be extin- 
guished, and although the current was passing, the luckless 
attendant, deceived by the lamp being out without know- 
ing why, would go on to his death. No device of this or any 
other kind can be a substitute for vigilance on the part of 
the workman. It is beyond all question that there is dan- 
ger incurred in working with 10,000 volt currents—proba- 
bly less danger than that met with in crossing Fleet-street 
or Ludgate-hill in the middle of the day; much less dan- 
ger than the driver of a locomotive engine passes through 
every day. The weak spot about electric lighting 
is that there are a few more opportunities for killing 
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themselves afforded to reckless or careless men 
than they can find outside an electric light station, 
and so far that appears to be inseparable from the system ; 
just as it seems to be inseparable from pheasant shoot- 
ing or any other form of sport which induces a man to 
take a gun in his hand. In one word, until men learn 
that if they are dealing with electricity they must use 
ordinary caution or they will be killed, we shall have 
accidents occurring; and riders, such as those we have 
quoted, will be tagged on to their verdicts by juries who 
have really not the smallest idea of the nature of the 
conditions on which safety depends. 


THE EFFECT OF HARDENING STEEL UPON ITS ELECTRICAL 
RESISTANCE. 


Our krowledge of the real nature and properties of | 


steel is slowly growing. 
great deal of empirical—but none the less useful— 
information has existed prior to anything approaching 
accurate and co-ordinated knowledge being attained. To 
Osmond, Chatelier, and Roberis-Austen, most of the 


As in many other instances a | 


| that of the bath in a few seconds. 





ance decreases, the diminution being greater as the 
temperature is raised and the time of its application 
prolonged. There appears to be a final condition for any 
given temperature which can only be attained by an 
exposure infinitely long, but the greater part of the 
change is effected rapidly. The following figures give 
the electrical resistance of steel, No. 3, hardened in 
water at 10 deg. C, and annealed for one minute at 
various temperatures :—Temperature (deg. C.) 10 deg., 120 


| deg., 205 deg., 310 deg., 385 deg., 450 deg., 550 deg.; resist- 


ance : 1°55, 1°47, 1°29, 1°15, 1°10, 1:07, 1°04. Experiments 
were also made on the electrical resistance of steel 
hardened in hot liquids, the temperature of which was 
known. The results were similar to those obtained by 
hardening at a low temperature and annealing at the 
temperature of the bath. The course of the phenomenon 
is as follows :—After immersion in the bath the tempera- 
ture of the wire used in the experiment’ approximates to 
Its condition then 


|remains constant for a time varying according to the 


recent contributions to the subject are due, and it is | 


the second of the triumvirate whom we must now 
thank for the result of his latest researches. 
paper communicated to the Académie des Sciences, 
he points out that though the knowledge of the pro- 
perty of hardening possessed by steel dates from 


| is complete. 
In a/| 


the most remote historic times, and its importance | 


has long been recognised, yet its scientific investigation 
is still but little advanced. This is not surprising when 
one considers the inevitable complexity of all questions 
relative to the mechanical properties of materials of 
whatever kind. Unlike their physical properties, they 
are not necessarily determined when the chemical com- 
position and such conditions as temperature and pressure 
are known. A simple example will prove this. A 
metallic bar severed in places, but with the cut ends in 
close apposition, has the same chemical composition, 
density, and conductivity for heat or electricity as 
the same bar before section, but its tensile strength 
and elastic limit have entirely disappeared. Without 
unnecessarily insisting upon this extreme case, it is plain 
that the size, shape, and disposition of the crystalline 
particles composing solid bodies may vary almost in- 
finitely, and the mechanical properties of those bodies 
differ correspondingly. Asa concrete case, the differences 
in the internal structure of metals, as evidenced by the 
appearance of the fracture of a test piece, causing wide 
variations in the behaviour of the material when subjected 
to mechanical stresses, may be fittingly taken. On 
hardening steel at least two changes are brought about. 
Both the chemical condition and the internal structure 
of the metal are altered. .It is necessary to keep the parts 
played by these two influences distinct. In Osmond’s 
researches the alterations in the condition of the 
carbon in steel have served to characterise the chemical 
state of the metal. Chatelier has now made an attempt 
to determine the nature and gauge the extent of the varia- 
tions observed by the use of a property that admits of 
accurate measurement, viz., the electrical resistance. 

Experiments were carried out on wires 100 mm. (4in.) 
in length and 2 mm. (;?-in.) in diameter ; four specimens 
with increasing proportions of carbon were used, the 
resistances in ohms being 0°19, 0°25, 0 27, 0-22, calculated 
for a wire 1m. by 1mm. The percentages of carbon 
were 0°085, 0°485, 0°67, 0°83. No. 1, with only 0:085 per 
cent. of carbon, can scarcely be called a steel unless 
current criteria be abandoned as, indeed, in these days 
of extremely mild steel, and steel hardened by other 
means than the presence of carbon, it may by no means 
improbably have to be. In fact some revision of our 
nomenclature for iron and steel will soon be necessary, 
and much might be urged for its being immediately 
undertaken—* but that is another story,” and cannot be 
told now. 

The increase of the electrical resistance of hardened | 
steel by heating first becomes thoroughly evident at a 
certain definite temperature; the change is abrupt, and | 
the increase does not continue on raising the tempera- | 
ture above this point. It is not quite the same when taken | 
as the metal cools as itis when determined while it is being | 
heated. There is nothing extraordinary in this, asasimilar | 
ambiguity exists in observing other physical phenomena, 
such as those of superfusion and supersaturation. 
melting point and solidifying point of a substance will 
often differ by several degrees. In the following figures 





temperature and the nature of the metal, from a few 
seconds to several minutes, at the end of which hardening 
Annealing then sets in rapidly, but its rate 
decreases quickly. The solidification of water in a state 
of superfusion consequent on rapid cooling is somewhat 
analogous. The same retardation in the change of state 
is not observed in ordinary annealing by re-heating. 

This work, though avowedly tentative and preliminary 


/to a more extended investigation, goes far to show that 


the measurement of the electrical resistance of a steel 
under different conditions will suffice for an accurate con- 
ception being formed of the condition of the carbon con- 
tained in it, whether wholly or partially existing as 
“hardening carbon.” The extension and development of 
the method should do yeoman service in future researches 
on the mechanical properties of steel, and elucidate 
those anomalies in its behaviour which most intimately 
concern us, fraught as they are with painfully practical 
importance. 








ee 


RAILWAY WORKING IN THE PAST HALF-YEAR. 


Tue effect of the prolonged strike of the coal miners in the 
Midlands is now being shown on the railway companies by 
the reduced dividends that are being declared. Not only is 
it the lines that traverse the district that have felt the blow, 
but others connecting with them. The Manchester and 
Sheffield, the Lancashire and Yorkshire, the Metropolitan, 
the Great Eastern; all have reduced the dividends paid, and 
in the case of the first-named even many of the preference 


| shareholders have to do without dividend for the past half- 


| the future. 


year. It has not only been the fall in the gross traffic 
receipts, but in some cases economies in working seem to 
have been impossible, because a reduced train mileage has 
cost much more for coal for locomotive purposes, fuel having 
had to be bought at higher prices and to be brought consider- 
able distances. Many of the companies had contracted for 
coal for the past half-year at very much lower prices than 
for the preceding year; but the railway working of the last 
six months shows that the cost of coal advanced by leaps and 
bounds during the time of the strike. It is possible that one 
lesson of the interruption of the coal supplies may be that 
the companies will have to try to obtain their coal supplies 
so that there will be less chance of a stoppage of all the 
supply at one time; and it is tolerably certain that it should 
also give some stimulus to the attempts to use other kinds of 
fuel. The strike came in the year after that of Durham, and the 
experience that has been gained should not be lost upon the 
great companies that do so much of the work of transit and 
travel on land. Whether it will teach them in any way to 
store coal for themselves remains to be seen; for large as is the 
consumption of the railways, it is certain that supplies of 
fuel could be more safely laid up than is generally the case. 
It is now quite evident that the labour question will in the 
future be more fought out on a large scale than it has been 
in the past; ard it is for the heads of departments to consider 
how they can render themselves less dependent on labour for 
The railway working of the past half-year is 
shown by the reports, and by the dividends that have been 
announced, to have been carried on under great difficulties. 
It is to be observed that these difficulties have fallen not only 
upon the shareholders, but also upon many of the servants 
of the railways. Running time was less, and pay fell off, and 
there was a similar state of things in many other depart- 
ments of work on the line, and in the constructional shops. 
It is well that this latter fact should be borne in mind by the 
strikers, who should know that they have to some extent 


The | injured both capital and labour, and probably postponed many 
important works that would have given much employment. 


these critical temperatures and the electrical resistances | ray pEVELOPMENT OF A NEW COALFIELD IN DERBYSHIRE. 


corresponding to them are given for the four specimens | 
used. The resistances are stated in terms of those of the | 
specimens before heating, each being taken as unity :— | 
Temperature (deg. C.), 750 deg., 745 deg., 725 deg., 
735 deg.; resistance, 1°13 deg., 1°18 deg., 1°55 deg., 
1-60 deg. These temperatures correspond closely with 
that at which the alteration in the condition of the 
carbon in steel is known to occur, viz., 730deg.C. These 
experiments confirm Osmond’s theory of hardening, which | 
is that it is due to the retention at the ordinary tempera- 
ture of iron in the molecular state which normally is not 
stable below 730 deg. C. They invalidate, however, a 
minor conclusion which he has drawn, namely, that 
hardening retains a part of the iron in the B state, that 
is the molecular condition which is only stable above 
850 deg. C. If this were so hardening should give 
different results when carried out above and below 
850 deg. C., which is not the case. Moreover, the 
magnetic properties of the metal should be altered by 
hardening; nickel iron and manganese steel, in which 
the iron is undoubtedly in the B state, are not magnetic 
in the cold, just as ordinary iron and steel are not 
magnetic above 850 deg. C., whereas they are magnetic 
in the cold even after hardening. There is further 
evidence from these experiments that though mild steel 
does not become brittle on hardening, nevertheless the 
change in the condition of the carbon it contains is 
— as completely as is that of the carbon of hard 
steel. 


When hardened steel is annealed, its electrical resist- 





| asserted that by the time the line was opened it would 
| direct communication with pits having a total output of 


WHEN come eighteen months ago the promoters of the 
Lancashire, Derbyshire, and East Coast Railway Company 
ave 


10,000,000 tons of coal, a large number of persons living out- 
side the colliery districts no doubt received the statement 
with a certain amount of reserve. The assertion, bold as it 
was, may not be so far off after all. In addition to the new 
Bolsover Colliery, which is being rapidly developed, the 
Bolsover Colliery Company has just made known its inten- 
tion of commencing early in the spring to sink a large and 
important colliery near the village of Cresswell, at the 
extreme eastern boundary of its vast estate, leased from 
the Duke of Portland. The shafts are to be of such 
dimensions, and the surface and other plant so complete, as 
to enable the company to raise 3000 tons per day if it is 
needed. The lease secured by the company covers about 
ten square miles, and will, it is calculated, supply a daily 
output of 1500 tons for sixty or seventy years tocome. It is 
only about three and a-half years since the sinkings con- 
nected with the Bolsover Colliery were commenced, yet so 
great was the unity of capital, labour, and skill that the 
shafts were sunk, tubbed, and finished in a year and eight 
months from the sod being cut. The quality of the coal is 
excellent. The top hard, one of the best seams in Derby- 
shire, was met with at a depth of 365 yards. At the same 
time as the Bolsover Colliery was being sunk, the Shireoaks 
and Streetly Colliery Company put down two shafts near the 
village of Whitwell, where it met with coal much nearer the 
surface than it expected. The development of the estates 
belonging to the Duke of Portland will doubtless open out 
other virgin coalfields. The new colliery, which will be 





connected with the East and West Coast Railway, will trans. 
form the quiet rural district into a busy hive of indust 

At the time the line was projected, it was pointed out that at 
that period Derbyshire, owing to its insufficient access tg 
the sea, only shipped three per cent. of its produce, whilst 
the other English coalfields ship an average of something 
like 30 per cent. 


HOW BRITISH TRADE IS 


A YEAR ago there was an extended and disastrous strike 
in the bottle trade. It is largely located in the valley 
of the Don, under the shadow of the grim old keep of 
Conisborough, where the Wizard of the North laid the 
chief scenes in ‘‘Ivanhoe.” It is also a valuable industry in 
the Barnsley and other South Yorkshire districts, employing, 
when peace is in the land, a great number of hands and 
much capital. When the strike broke out the men seemed 
to be under the impression that the trade would stand, 
Their trade stood, and remained where it was, but people did 
not cease drinking, and therefore the brewers and others 
requiring bottles were not disposed to sit and twirl their 
thumbs until the bottle workers felt inclined to go back to 
work. What the people requiring bottles did do was to go 
abroad for them; in fact they had not to go abroad, for the 
Teuton keeps his eye open, and finds in England’s difficulty 
Germany's opportunity. English brewers, wine and spirit 
merchants, &c., were promptly in receipt of offers to supply 
them with what they needed. It then became apparent that 
bottle-making was a business in which the foreigner seemed 
to order things better than we did. Small bottles for beer 
and stout, it was found, could be obtained for 8s. 6d. per 
gross. Similar bottles in Yorkshire cost 11s. to 12s. per gross. 
The foreign bottle, too, was better and ‘‘cleaner’’ made. In 
addition to the lower prices the foreign firms added con- 
cessions which compensated for the cost of transit, the 
difference, practically, being from 3s, to 3s. 6d. per gross, 
One day a deputation from the strike district waited, with a 
begging sheet, upon the very firm who had first been obliged 
to buy foreign bottles—the only time in their experience of 
forty years. The men were shown the Germans’ make, 
They admitted the bottles were good, and on being asked why 
they did not help their masters to meet foreign rivalry, and 
thus keep trade at home, they simply replied: ‘The Union 
has decided for no reduction.”” This is the only answer, in 
fact, that can be made. Of course other wholesale houses 
promptly found out how to get good bottles cheap, with the 
result that the men, when they returned to work, found poor 
employment, which has gradually been getting poorer. When 
trade leaves the country it is difficult to win it back. Lost 
business, like an offended brother, is harder to be won than 
a walled city. 


LOST, 








LITERATURE. 


Pumping Machinery. By Wiutuiam M. Barr. J. B. Lippin- 
cott and Company, Philadelphia and London. 1893. 


Tuis is an important work, full of practical information 
and replete with excellent illustrations. It is by an 
American author, and consequently dwells rather more 
on American practice than on our own; but there is so 
much in common, that the work will be almost as valuable 
in this country as on the other side of the herring. pond. 
In his preface the author puts clearly and honestly before 
his readers the need which his work is designed to satisfy. 
It is a practical book--a pump maker's or user's vade 
mecum; it is “essentially descriptive of pump detail ; 
no attempt has been made to enter into the theory and 
mathematics of pump construction.” And further on he 
says —‘‘ This book being largely descriptive, its illustra- 
tions have been made a prominent feature, the writer 
regarding a single suggestive sketch as of more real value 
than a page of reading matter.” How well he has held 
to this opinion and acted on it will be seen on glancing 
through the book. Nearly every page contains one or more 
clear sketches, showing some particular form of pump 
part, &c., or explanatory of different types of gear. Care 
has been taken in the arrangement of subjects and 
chapters, all similar matter being arranged under groups, 
so facilitating greatly consultation. The author has 
grasped the necessity for keeping a book of this nature 
methodical and well ordered. ‘The merit of a hand- 
book like this”—we quote again from the preface— 
‘“‘ consists largely in the judicious selection and arrange- 
ment of its contents, rather than upon strict originality.” 

The book opens with a short introduction; in it no less 
than forty-seven different devices for raising water are 
enumerated, and still the list is only a partial one. The 
introduction concludes with an observation well worthy 
of notice. ‘‘A pump,” says the author, ‘must be simple, 
easily managed, and certain in its operation, or it will 
fail to meet the requirements of its owner, who seldom 
knows anything about pumping machinery;”’ and he 
ascribes the favour with which direct-acting single and 
duplex pumps are received to their meeting the above 
demands. The second chapter is headed ‘‘ Water Pistons 
and Plungers.” It contains descriptions and sectional 
drawings of various forms of these parts. Mr. Barr 
accounts for the effectiveness of a solid piston with deep 
grooves cut in it by ‘the fact that sudden enlargements 
in any cavity through which water has to pass under 
pressure, induces certain currents in the cavity which 
seriously impede, if they do not prevent, a direct passage 
of the water.” This we take to mean, that supposing a 
little water to pass from one side of the piston into the 
first groove, instead of continuing directly to work its way 
into the next groove, it rolls over on itself. In a rapidly 
moving piston the direction of pressure is reversed before 
this rolling action is sufficiently complete to permit the 
passage of the water through all the grooves. This we 
are not prepared to admit completely. It is possibly a 
partially correct explanation of the fact, but we think 
that the efficiency is largely due to the collection of 
thick grease in these grooves, which the moderate pres- 
sure for which such pistons are generally employed is 
unable to eject. 

Chapter II. is devoted to piston and plunger-rods, and 
contains two useful tables, one giving diameters of cold 
rolled steel piston and plunger-rods for pumps of 12in. 
and 18in. stroke, and the other the diameter to which 
such rods may be turned down for constructive purposes. 
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Mr. Barr believes greatly in cold rolled rods ; their 
superiority consists, he says, in their almost absolute uni- 
formity in size from end to end, much more so than can 
be had by ordinary turning and finishing. A very exten- 
sive and well-illustrated chapter on water valves and 
seats follows. A copious extract from a paper on 
“Cornish or Double Beat Valves,” read before the 
Amalgamated Society of Mechanical Engineers by Mr. 
A. I’. Nagle, is worthy of particular note. We regret that 
we are unable in the space of a review to quote largely 
and discuss this extract. The salient points are given 
in the conclusion arrived at from ‘the diagrams as well 
as experience.” They are: “First, that the width ofa 
valve seat could safely be brought to a very narrow 
surface, probably much less than I had made it—}in. 
Secondly, that the lift of a valve is exactly proportioned 
to the velocity of the plunger, if it is not too light, so as 
to be brought to its stop before the maximum velocity of 
plunger is attained. There is a slight deviation from 
this law in practice, due to width of valve seat. Thirdly, 
that in the form of valve shown the theory that the 
velocity of the water through the valve is that due to the 
head corresponding to the weight of the valve per square 
inch of unbalanced area, did not prove to be very near 
the truth. I can conceive of but one reason for this 
great variation from the theorem assumed, and that is 
the effect of the horizontal issuing stream diminishing the 
vertical pressure.” 

In Chapter VI., in dealing with the matter of suction 
and delivery pipes, Mr. Barr gives some figures got out 
by Mr. Freeman for the Underwriter pump. Pumps of 
four sizes are given, all of 12in. stroke, and of 6in., Tin., 
Yin., 10in. diameter, to which correspond suction pipes 
of 6in., 8in., 10in. and 12in. diameter; it is remarkable 
that the designer should have found it necessary to 
employ suction pipes larger than the diameters of the 
_pump pistons. 
sponding to a piston speed of 140ft. per minute, which is 
unusually high for anything but fire-pumps, may account 
for this deviation from common practice. Mr. Barr 
himself gives a table of pipe sizes, and makes the 
diameter of his suction pipes about 80 per cent. of the 
piston diameter, and the delivery pipes present an area 
about half that of the cylinder; the velocity of discharge 
to be about 400ft. per minute. The author condemns 
the use of spring foot valves on very good grounds, viz., 
that a good pump should keep its foot valves continuously 
open; the springs thus constantly under compression 
gradually lose their efficiency, and when by chance 
needed, refuse to work. A long table of friction loss in 
pounds pressure for each 100ft. in length of clean iron 
pipes, and the velocity of flow in the pipes, will be found in 
this chapter. It gives figures for pipes from }in. to 
30in. in diameter, and discharging from five to 10,000 
gallons a minute, The table is not complete; that 
is to say, the numbers of gallons delivered do not 
differ by units, but by fives, tens, hundreds, and thousands; 
an approximation between such figures can always be 
arrived at by calculation or plotting a curve. There are 
several important practical calculations in this chapter, 
borrowed mainly from Weisbach; they are clearly and 
intelligibly stated. We may quote the rule for the calcula- 
tion of pressure caused by shock in pumps, as it is one 
often needed :—* Calculate the amount of work in com- 
pressing the water and extending the pipe, which would 
be equivalent to the work due to the fall of the water, 
keeping in view that a load suddenly applied to an elastic 
substance will produce double the strain that the same 
load would do if applied gradually.” 

With regard to pumping hot water, the author quotes 
from a paper read by Mr. Coles before the London Insti- 
tution of Civil Engineers. This experimenter proved the 
rules given in Rankine’s *‘ Rules and Tables,” and found 
the limiting temperature to be 180 deg. F'ah., which agrees 
very closely with the result of Regnault’s calculations. A 
table of pressures for height of water concludes this 
chapter. 

A great number of sectional views of “ water ends,” or 
puinps, as we simply call them in this country, not finding 
it necessary to use any further distinguishing name, 
follows. The section on hydraulic pressure pumps is 
scarcely as full as could be desired, only very few ex- 
amples being given. Accumulators are most poorly 
treated, and no drawing is given; perhaps they are con- 
sidered foreign to the object of the book, but its value 
would certainly be enhanced by the addition of a few 
pages on so important a matter, and one so intimately 
connected with pumps. Crank and power pumps are 
glanced at and dismissed in the next chapter, but as the 
book is modern American this cannot be considered 
culpable neglect; in this country more attention would 
have been paid to the matter probably, as this type of 
pump still finds much favour here. 

The rest of the work, about 220 pages, then is practi- 
cally devoted to various forms of direct-acting steam 
pumps; a chapter on rotary and centrifugal pumps being 
inserted. The author commences this section of the 
work by saying that “ notwithstanding the fact that the 
ordinary direct-acting steam pump is perhaps the most 
wasteful and extravagant form of steam engine in use at 
the present time,” its ‘application outnumbers by far 
all other varieties of pumping machinery combined ;” and 
he gives as reasons of its popularity that it can be more 
cheaply built, takes up less room, and weighs less. All 
good reasons, and to them may be added the fact that a 
very great number of small steam engines are now built, 
often running at a speed uncomfortably high for actuat- 
ing their boiler feed pumps. The application of small size 
direct-acting steam pumps for boiler feeding would per- 
haps, we might venture to say, at least equal their 
application to all other uses. 

It is unnecessary, and indeed impossible, for us to go 
carefully through the several chapters on this subject; 
suffice it to say that nearly every form of direct-acting, 
duplex, compound, &c., pump is carefully illustrated, and 
the action of the valvesdescribed. The drawings are clear 
and the descriptions concise. With regard to fire pumps, 
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nearly the entire special circular of the Associated Factory 
Mutual Insurance Company is quoted, as ‘the writer 
regards this circular as containing the most intelligent 
and carefully prepared specifications for steam fire pumps 
that have come to his knowledge.” It specially relates 
to the Underwriter pump. 

The last two chapters are devoted to descriptions of a 
high duty pumping engine. In the first the evolution, as 
we may say, of the well known Worthington compensating 
gear is entered into, and some interesting diagrams and 
figures of its action are given. Referring to one of these 
diagrams, the author says, ‘In fact it may be said that 
the lines of power, as well as the lines of resistance, are 
practically parallel, and thus it is that there is exerted 
at all times just power enough, and no more, to force the 
water column along so quietly, so steadily, that in 
engines of this construction it has been found that there 
is no possible use for an air chamber on the delivery 
mains.” 

An index closes this book of 438 pages. We have 
already spoken of the excellence of the sketches; it 
remains to add that the type and binding are very good. 
Reading would be a little more comfortable if the paper 
was less glazed, we think. This may be national prejudice, 
for in America highly glazed paper seems much in vogue. 
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NATIONALISATION OF MINING PROPERTY. 





Tue Miners’ Federation of Great Britain, in conference at 
Leicester on the 19th inst., discussed the question of the 
nationalisation of mining property, and, after a discussion, a 
resolution was adopted to the effect: ‘That, in the opinion 
of the conference, the best interests of the nation will be 
served by the nationalisation jof the mines of the country.” 
The debate was conducted in private, and the exact meaning 
attached to the word ‘“nationalisation’’ is not stated. The 
miners might mean the purchase of the mineral rights from 
the landlords by the State, and an assessment of royalties at 
a minimum sufficient to produce interest on the capital 
invested, and a sinking fund for redemption. This would be 
likely to reduce the royalties on coal below the present 
average of 6d. per ton, and would certainly do away with the 
higher royalties which, in some cases, amount to ls. 3d. per 
ton. But in this case the present position, though modified, 
would remain the same as regards the liability of the colliery 
lessee to pay a fixed tax on every ton of coal raised, only he 
would have to pay the State instead of a private owner as at 
present. Such an arrangement might also entail the un- 
desirable result of introducing a system similar to that 
prevailing in countries where the minerals belong to the 
State, and are let to lessees in the form of concessions. 

These concessions pass from hand to hand at enhanced 
prices, so much so that the actual worker has to pay a 
very high premium. By the mining law of Austria, for 
instance, mineral search rights can be obtained for a few 
shillings, and after the mineral is found a concession can be 
secured on payment of afew pounds at the nearest Govern- 
ment mining office. In this case a mining adventurer may 
obtain large and valuable tracts of mineral, which he simply 
holds for the purpose of reselling to the highest bidder, and 
this leads in many cases, not to the development of the 
mineral resources, but to the creation of speculations, pro- 
prietorship having neither the capital nor the intention of 
opening or working mines. This is not in all likelihood what 
is meant by the nationalisation of the mines of the country. 
What is probably intended is the purchase, lock, stock, and 
barrel, of the royalties, the entire plant of the collieries, and 
the exclusive right of sale. To carry this out would involve 
an outlay of something like three hundred millions of 
pounds, an amount nearly equal to half the National Debt. 
It is scarcely to be expected that any Chancellor of the 
Exchequer would ever propose such a national investment, 
and impossible to suppose that any House of Commons 
would sanction the responsibility involved in such a gigantic 
speculation. The result of working coal by the State would 
probably be a considerable rise in the cost of production, and 
a disappearance of the commercial element from the manage- 
ment. Both combined would entail either a serious loss, or 
else a sale price which would virtually affect the manufac- 
turing interest of the country. The proposal is Utopian. 








Tue twenty-first annual dinner of the old students of 
the Royal School of Mines takes place at seven o’clock on Monday, 
January 29th, 1894, at the Criterion Restaurant. The chair will 
be taken by Mr, Bennett H. Brough, F.G.8. 





THE “ABSOLUTE ZERO” SO CALLED. 
By Henry Wurtz, Ph.D. 


THE term “absolute zero” has been in use in scientific writings 
and scientific parlance, and has been a factor in shaping investiga- 
tion and in guiding the current of scientific thought for probably 
forty years past. ‘The term may have been introduced by Clausius 
or Rankine, and it may be that the original meaning was only to 
indicate the point of a at which all gaseous expansion 
disappears, according to the Boyle-Mariotte law, and not to signify 
a temperature at which all matter becomes destitute of the power 
to impart heat energy altogether; or in other words, a point at 
which matter is so cold that it cannot get any colder. Yet this 
latter is the sense in which the term is often applied in scientific 
writings. Thus Balfour Stewart—‘‘ Lessons in Elementary Physics,” 
page 210—states that Clausius, Rankine, and Thomson have shown 
that ‘‘the absolute zero” corresponds to ‘‘about —270 Cent.— 
ee Fah.—a point which denotes the absolute deprivation of 
all heat,” 

It appears from the context that the eminent investigators 
named presented this view in discussion of the theory of the steam 
engine; and, as above intimated, it is probably true that this 
temperature is that at which gaseous or vaporous expansion vanishes, 
which is all that concerns the steam engine. 

In Watts’ ‘‘ Dictionary of Chemistry,” vol. iii., e 52, is found 
the following :—‘“ It results from the fundamental formula—there 
given—of gaseous expansion— 


pe=I(at+d; 


v being the volume of the given weight of the gas at temperature ¢ 
and under pressure p; J and a being constants—that, if the tem- 
perature of the gas were reduced until it became = — a= 
— 273 deg. C. (5234 deg. Fah.), the gas would cease to have any 
gaseous elasticity—the product of elastic force into volume would 
be = 0. The temperature — 273 deg. C. is, therefore, called the 
absolute zero of temperature, and temperatures reckoned from 
it are called absolute temperatures, These are obviously obtained 
in any case by adding 273 deg. C. to the number of degrees by 
which the temperature is expressed on the Centigrade scale ; and 
by re a for them in the expression of the laws regulating the 
relations between temperature and other properties, the resulting 
expressions are often much simpler than those required when 
temperatures are expressed according to any ordinary thermo- 
metric scale.” 

The latter ba of this is rather vague. The fact that expressions 
are simplified by the adoption of the temperature of the lower 
limit of gaseous elasticity, admitting that - 273 deg. C. is such, 
appears to be in itself no reason for calling this the ‘‘ absolute 
zero,” or the temperatures reckoned from it ‘‘absolute tempera- 
tures.” These terms, except in so far as they apply to gaseous 
elasticity, are nothing but expressions of hypotheses, and the only 
term that is justifiable, in a truly scientific sense, is that - 273 deg. 
C. may be, and probably is, the zero of gaseous—and vaporous— 
elasticity. The present writer, sixteen years ago, in 1877, writin 
for ‘‘ Johnson’s Universal Cyclopedia ”—vol. iv., p. 1547—demurre 
to this term, saying that he believed the ‘‘ so-called absolute zero 
of temperature ” to be ‘“‘ probably only that temperature at which 
the most incondensable of our gaseous bodies— doubtless hydrogen 
—would lose its gaseous form and become a liquid.” 

Since this date, hydrogen, oxygen, air, and other gases then as 
yet uncondensed, are stated to have at length yielded to improved 
methods, and given liquid condensed products. No reliable state- 
ment has, however, been met with by the writer as to the tempera- 
ture at which this was effected in the case of hydrogen, or rather 
of the temperature of ebullition of liquid hydrogen. 

But assuming that liquid hydrogen turns out to be the liquid 
that boils at the lowest temperature of all, and even assuming 
further that this temperature turns out to be at or near — 270 deg. 
or —273 deg. Cent., would this prove such temperature to be the 
‘point which denotes the absolute deprivation of all heat?” Has 
not this liquid, like water and all other liquids, its latent heat of 
liquefaction’? Further, suppose we deprive it of this latter, and 
get solid frozen hydrogen. Has not this in it yet all the potential 
heat energy that it evolves when it /wixs, after having received 
back again, in addition, its latent heat of fusion and its 
heat of gaseous elasticity! To the writer it appears that 
it would juite as reasonable to say that if we start with 
vapour of paraffine wax and condense it to melted paraffine, we 
have reached the absolute zero. We have certainly reached the 
absolute zero of elasticity of the vapour of paraffine wax. If now 
we dip into the melted paraffine a piece of cold iron, the latter gets 
warm, receiving heat from the liquid, and the liquid itself chills 
and solidifies into paraffine wax, which has in it still all its heat- 
evolving potentiality, just as it had in the form of vapour at first; 
and, in point of fact, it is itself partly solid hydrogen. Would 
any one deny the possibility, if we had attained to perfect com- 
mand of nature, of dipping in like manner into liquefied hydrogen 
a body colder than itself, which would receive from it heat, chilling 
the hydrogen into a solid form ? 

The writer urges that this term, this misnomer, “‘ absolute zero 
of heat,” so much in vogue, should be altered to absolute zero o, 
gaseous elasticity, and thus limited to its probable or possible actual 
significance.—Scientific A mericaii. 








TRIAL OF H.M.S. ST. GEORGE. 


WHEN describing the construction, &c., of the first-class cruiser 
Grafton—in our issue of June 30th ult.—we announced the com- 
letion of seven of the nine vessels of her class ordered under the 
aval Defence Act of 1889 ; leaving at that date but two others, 
the Theseus and St. George, for completion and trial. On 
December 22nd ult. we noted the successful completion of the trials of 
the Theseus, and we now have to record the very satisfactory eight 
hours’ trial of the last of the nine of these cruisers, the St. George. 
The conditions of trial and acceptance of this vessel were the same 
that obtained in the case of the Theseus, and all the other cruisers 
of her class ordered to be built, with the exception of the Grafton 
and Edgar. The St. George, like all her sister ships, was designed 
by Mr. W. H. White, C. B. , Director of Naval Construction, and hasthe 
same principal dimensions, being 360ft. long and 60ft. beam ; but 
being sheathed and coppered, has a displacement of 7700 tons, or 
some 300 tons more than the other ships of her class, She was 
built and engined by Earle’s ye min and Engineering 
Company, of Hull, and is fitted with engines designed to develope 
10,000 indicated horse-power under natural, and 12,000 under 
forced draught. 

The official eight hours’ trial of the ship under natural draught 
took place off Portsmouth on Wednesday last, the usual Admiralty 
and Dockyard representatives being in attendance. The mean 
results attained at the trial were as follows:—With an air pressure 
of ‘09in. in stokeholds, steam was maintained at 1531b. pressure 
per square inch, and with a vacuum of 27‘7in. the engines made 
100} revolutions per minute, and developed a total indicated power 
of 10,536 horses, the resultant speed of the ship—whose mean load 
draught is 24ft. 9in., but was only drawing 21ft. 3hin. at the time 
of the trial—being 20} knots per hour. As the contract power 
under the condition of natural tsar only to the boilers was to 
be 10,000 horse, this it will be seen was exceeded by 536, which 
was considered very satisfactory. 

As previously noted in the case of the other cruisers of this class 
—except the Edgar and Grafton—the St. George will not be 
subjected to a further trial under forced draught, the one under 
the conditions above stated being considered by the naval autho- 
rities a sufficiently satisfactory test of the vessel’s propelling 
machinery. 
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WOOD MITRE-CUTTING AND PARING MACHINE 





NEW MITRE-CUTTING MACHINE. 


THE machine tool illustrated by the two engravings here- 


with contains several novel points. Primarily it is for cutting 
mitres, but it is equally applicable not only for cutting bevels 
of all angles but for nearly all the paring now done on the 
bench with a paring chisel, and for this class of work will 
save much time and labour. The knives receive a horizontal 
travel, and by means of the rack and travelling pinion the 
leverage is the same at all points of the stroke. The knives 
are firmly fixed at an angle of 45 deg., thereby securing a 
perfect draw cut, and by having the gauge work close to the 
knife a shear cut is obtained. The adjustable gauge is a 
special feature of this tool. 
and easily set at any required angle that the workman desires, 
as will be gathered from the engraving. This tool is especially 


ment is whether{the ozone has any considerable ‘action on 
the metallic grid, which may result either in its serious 
corrosion, or at least in a sensible diminution of the output of 
ozone. As a matter of fact the tinned iron soon loses its 
lustre and becomes coated with a film of stannic oxide, but 
the corrosion does not seem to proceed further than this 
superficial attack. The system is capable of many obvious 
modifications, and can be adapted either to experimental and 
laboratory apparatus or to instruments that need a dynamo, 
transformer, and blower for their operation. We are no 
worshippers of mere bigness, but we are certainly interested 


| in the successful evolution of a physical instrument into a 


It is arranged so as to be quickly | 
| granted, it remains 


useful in laying out segments, cutting and trimming ovals, | 


rounds, straight, and any external irregular work ; in giving 
draught, in duplicating angles. It is being introduced by 
Messrs. Melhuish, Sons, and Co., Fetter-lane. 








WALTON’S LINK BELTING. 


THE link belting illustrated by the accompanying engrav- 
ing is provided with metallic wearing parts in the form of 
links placed within a slot in each leather link. Metallic links 
connecting the pins of a leather link belt will, if the links be 
of an ordinary straight kind, such as the links of a pitch 
chain, deprive the leather belt of its elastic flexibility in the 
direction of its length. The links used in the manufacture of 
the “‘ Imperial” belt are cut from cold-drawn steel tube, and 
are inserted in slots in the leather links, which are narrow in 
the centre, and open out to the necessary size to receive the 
pins plus the thickness of the steel link. The latter being 














Exanecr,* 


pressed nearly close between the pins, is capable of elastic 
extension by pull on the pins, and the link is reinforced in 
this respect by the leather, which must also bulge when the 
pull on the belt is increased. 

The new belt may thus be said to provide a springy con- 
nection between the driver and driven, which must, it would 
be expected, conduce to absorption of slight variation of pull 
or of jerks, and to smooth running. The links moreover turn 
more easily on the pins than the leather alone, and they add 
greatly to the strength of the belt. The belt is made by 
Messrs. J. Walton and Sons, Glasgow. 








THE PRODUCTION AND UTILISATION OF 
OZONE. 


In our retrospect of the progress of chemical industry during 


the past year we alluded to the present condition of the | 


question of the utilisation of ozone for technical purposes, 
and pointed out that there was no immediate prospect of 
substituting it for more commonplace oxidising agents. 
The production of ozone without extravagant expenditure is 
a different matter, and one moreover which appears to have 
received more attention than has its utilisation when 
produced. In this respect the manufacture of ozone only 
repeats the phases of development that have characterised 
the manufacture of oxygen—facility in the production of 
which gas has preceded the discovery of remunerative and 
staple outlets for it. Such instances may be quoted as 
examples of a somewhat rare phenomenon, namely, the 
outstripping of commercial pioneers by technical chemists 
and physicists who have succeeded in supplying a scarcely 
existent demand. This is an inversion of the usual order, 
and involves the customary penalties of originality. 

Probably the most persistent worker at the problem of the 
cheap production of ozone at the present time is Mr. E. 
Andreoli, who has devised a number of compact and inge- 
nious ozonisers which seem better adapted than the older 
patterns for the transformation ‘of O, into O,, that is to say 
for the condensation of oxygen to ozone. In the usual forms 
of ozoniser, such as the Siemens and its modifications, the 
conducting surfaces are on the remote sides of two glass 
tubes or plates, separated by as narrow a space as possible 
through which the oxygen or air to be ozonised is passed, and 
in which it is subjected to the effect of the “ silent discharge.” 
Although there is, of course, a dielectric separating the 
conductors in Mr. Andreoli’s instruments, yet the current of 
oxygen is not excluded from contact with the conductors, but 
is allowed to flow between one of them and the dielectric. A 
form of conductor that has been found efficient is a grid of 
narrow serrated tinned iron plates, having its teeth opposed 
to a surface of glass serving as the dielectric. The question 


that naturally occurs to a chemist on viewing this arrange- | 





piece of manufacturing plant. 
The possibility of producing ozone on a fair scale being 
to consider its utilisation. At the 


present date, as indeed was stated in the annual account of 
the progress of technical chemistry already cited, no com- 
Experiments of 


mercial use for the gas has been discovered. 






and consequently without shock, may be driven at so high a 
speed that a relatively small pump will deliver a large*body of 
water; but these pumps are necessarily restricted in their 
applications by loss of efficiency for high heads and difficulty 
of driving. 

MM. Baillet et Audemar set themselves to produce a pump 
which should combine the advantages of both rotary and 
reciprocating pumps, while being free from the defects of 
each. The resulting pump is shown by the accompanying 
plan and elevation. The four grid pistons, fitted with Letestu 
leathers, are made to reciprocate simultaneously, and in the 
same direction, by the crank-shaft, connecting-rod, and piston- 
rods in two parallel cylinders cast in one, there being no other 
working part. During the forward and backward stroke, two 
pistons work, one in each cylinder, drawing and forcing the 
water, which passes freely through the two other pistons, so 
that two regular currents are set up at the same time; and, 
as the pistons do not hang at the dead points, and there is 


























































































































THE BAILLET AND AUDEMAR 


some promise on its application for the ageing of wines, the 
clarification of sugar solutions, the oxidation of oils, the 


| resinification of turpentine, and for bleaching, have been 


made, but nothing certain can be said as to their final out- 
come. Possibly they may form part of the industrial 
history of 1894. 








CONTINUOUS-CURRENT PUMP. 





WHILE reciprocating pumps have a positive action, and 
may be easily kept in order, they are not capable of pumping 
dirty water without the tight leather packing occasioning 
excessive wear of the barrel; but the almost inevitable shocks 
with most arrangements of pump, due to interruption of the 
flow at each closing of the valves, and the variation in the 
speed of the water, necessitate a relatively slow working, which 
leads to large, cumbersome, and expensive arrangements or 
Fs gr wag for comparatively small volumes delivered. On 
the other hand, rotary pumps, though giving the water a 
continuous motion, without stoppage or reversal of direction, 





CONTINUOUS-CURRENT PUMP. 


no obstacle to the free movement of the water, the two cur- 
rents, which combine in the delivery passage, cause a con- 
tinuous flow. 

These pumps are made in sizes varying from No. 0, 2ft. 4in. 
long by llin. wide, and weighing 286 lb., with pistons 44in. 
diameter and 1-6in. stroke, capable of delivering 384 gallons per 
minute, to No. 5, 8ft. long by 3ft. 6in. wide, weighing 2°4 tons, 
with pistons of 1ft. diameter and 8in. stroke, delivering 616 
gallons per minute. The power required for each metre of 
lift is stated to be 0:06-horse power for No. 0, and 0°88-horse 
power for No. 5. These pumps are made by M. Audemar- 
Guyon, of Déle, Jura, France, who also turns out a vertical 
two-barrel arrangement, in which the pistons, provided with 
grid or ball valves, work in contrary directions. 








THE seventeenth examination for candidates for the 
| offices of municipal and local board engineers and surveyors will 
| be held at the Institution of Civil Engineers, Great George-street, 
| Westminster, 8.W., on Friday and Saturday, the 27th and 28th 

April, 1894, 
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NARROW GAUGE TANK LOCOMOTIVE 


MESSRS. W. G, BAGNALL, STAFFORD, ENGINEERS 








NARROW-GAUGE TANK LOCOMOTIVE. 





Ovr engraving illustrates a little engine lately designed for 


special work on 18in. gauge by Messrs. Bagnall, of Castle | 


Engine Works, Stafford. The engine is heavy for the gauge, 
and has peculiar features. 
and the wheels 24in. in diameter. 
1601b. The tank is placed well in front, to balance the 
engine, and under the boiler, to lower the centre of gravity, 
and so allow the boiler to be placed higher, which gives a deep 
fire-box and allows for room under the boiler barrel and 
between the frames. The engine has outside frames, and the 
whole of the motion is placed outside, the gear being 
“ Baguley’s,” which works off the crank pin, between the 
connecting and coupling rods. This keeps the gear well back 
to the frames. The pump is also placed outside, working off 
the crosshead pin. With the gear so accessible and the 
weight so well distributed where necessary, a heavy engine 
—the one in question being over eight tons loaded—can be 
placed upon a narrow gauge with safety. 








OGLE’S PROTRACTOR. 





Tus instrument, illustrated by the accompanying en- 
graving below, has been designed to facilitate the more 
accurate and speedy plotting of mining and 
other surveys. It consists of three parts, an 
outer frame with a true edge for working on the 
tee square, an intermediate ring free to rotate 
within this frame, and an inner ring or pro- 
tractor proper, which is also free to rotate within 
the intermediate ring. In plotting surveys with 
the ordinary protractor and parallel ruler, the 
meridian line is drawn on the plan at such an 
angle as best suits the position of the whole 
survey on the paper; and, as each successive 
reading is to be added, a line parallel to the 
meridian line has to be drawn through the 
terminal point of the last reading by means of 
a parallel rule. From this line the next reading 
is marked by means of a protractor, and the 
length of the line measured by a scale. The 
Ogle protractor obviates the necessity for the 
use and possible errors of the parallel rule, and 
its cross-bar is divided as a universal scale, 
thus combining the three instruments. When 
using this protractor, the north and south points 
on the intermediate ring are placed parallel with 
the meridian line of plan, and clamped in posi- 
tion, and so remain fixed at the correct angle 
to the tee-square until the completion of the 


plan. The inner ring or protractor is rotated 
until es reading in regard to the 
north and south points on the intermediate 


ring is obtained, and the line of the correct 
length is drawn by means of the scale on the 
cross-bar. 

Mr. P. J. Ogle’s protractor is made by Messrs. John Davis 
and Son, of All Saints’ Works, Derby. 








TRANSPORTING BUILDINGS. 


another, was a remarkable piece of work of its kind. 
similar work, but on a less pretentious scale, has been recently 
executed at Rouen, and as the details of the operation are 
both interesting and instructive, we extract our information 
and cuts from our contemporary Le Genie Civil. The build- 
ing removed consisted of a large shed, constructed of timber 
and iron, on the Polonceau system, 164ft. long by 97ft. in 
width, in a single span. There were twelve trusses in all, 
and consequently eleven bays, each of which had a length of 
14ft. 6in. The roof principals are supported on double posts, 
as shown in Figs. 1 and 2, measuring transversely over all 
about 3}ft., aud respectively 13in. and Yin. in breadth. They 
rest upon brick blocks, or small pillars, having sheet iron 
beds, and are 24ft. in height above the sill. The rafters 
consist of a trussed girder 2ft. Tin. in depth, with upper and 
lower solid timber chords, united by vertical and diagonal 
struts and ties, also of wood. Double raking struts are run 
from the half length and the feet of the side posts, to brace 
the whole framework solidly together. Each rafter carries 
five purlins, 9in. by 34in., which, together with the ridge 
piece and the pole plate, support the common rafters, In 
addition to the truss ——— the main rafter, the entire 
roof principal is strengthened by iron in the following 
manner. A tie rod, slightly raised at the centre, connects 
the two opposite posts. Two cast iron vertical struts attached 


The cylinders are Tin. by 12in., | 
The working pressure is | 





to the central part of the lower chord of the rafter carry a 
couple of iron tie rods, one of which is connected with the 
ridge, and the other with the feet of the rafters. Between 
the posts, timber bracing in the form of St. Andrew’s cross, 
and horizontal ties are introduced as shown in Fig. 2. Tiles 
are used for the covering, and the roof has a slope of 20 deg. 
Adding the weight of the rolling load, 32 tons, to 148 tons, 


| the weight of the shed, we have a total load of 180 tons to be 


shifted. 

It is obvious that the crucial part of the undertaking was 
in the displacement of the twenty-four supporting posts at 
one and the same time. It was also absolutely indispensable 
that this lifting operation should be accomplished in a 
manner which would not in the least degree alter or dis- 
arrange the relative positions of the posts. A very slight 
distortion or deformation at the base of the rectangle formed 
by the shed would have given rise to very serious consequences. 
Fortunately for the economical item in the transport, the 
slope of the ground over which the shed had to be moved 
was inappreciable, and the posts when in their new position 
would only require to be raised some 10in. For these reasons, 
the tractive, lifting, and other mechanical appliances 
required were not of a very elaborate or expensive character, 
being composed of a couple of winches, cables, and some 
strong blocks, which had been previously employed in hoisting 
some of the flat-bottomed native craft into a workshop in 
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Rouen. ails, sleepers, wagon axles, screw-jacks and other 
necessary — were procured with facility, and the con- 
struction of the special trucks completed the preparations. 
Before commencing the work, the first step consisted in laying 
down a rail track underneath each line of posts, as shown 
in Fig. 2, and then building round each double pillar 


—— |a@ truck mounted upon two axles, with wheels 2ft. in dia- 
Tue transport of a hotel in Coney Island, from one site to | 
A} 


meter. These axles are 4ft, 3in. apart, and are united by 
longitudinal side and end pieces of oak bolted together and 
forming the frame of the truck—Figs. 2 and 3. Upon the 
side pieces are placed two cross sleepers of pine, which carry 
the vertical flitches bolted lengthways to the posts. The 
cross sleepers are maintained in their place on the frame of 
the truck by four chocks bolted on. In order to lift a post 


| on to its special truck it was necessary to raise the sleepers 


by screw-jacks about three and a-quarter inches, and since 
they are bolted to the post, the latter cleared its brick 
pillar, and was kept in place by suitable wedges driven in 
between the bottom of the sleepers and the side frame of the 
truck. As a precaution against the occurrence of any 
deformation of a magnitude likely to be dangerous, a pair 
of posts in the same range were lifted at a time, the whole 
three and a-quarter inches being divided between a couple of 
lifts. As soon as all the trucks had received their loads they 
were coupled together by wrought iron rods 1}in. in diameter 
to transmit the traction in the line of the posts, and also for 
the purpose of preserving the exact distance between them. 
It was necessary to arrange the lift in such a manner that 
when the cross sleepers had to be lowered they should not 
touch the side frame of the truck before the posts had taken 
their bearings upon the new piers, as it was impossible at 
that stage of the operations to dismount the axles. 

At the far end of the distance to be traversed, about 200ft., 


and in alignment with the axis of each of the two lines of posts, 
was fixed the hauling arrangement, which was thus instalied. 
A couple of oak piles, 20ft. long and 14in. in diameter, were 
driven into the ground bya small pile driver, one at a 
distance of 30ft. from the middle of the last principal when in 
its new position, and about 1ft. out of the line of the longitudinal 
axis of the posts. The other was driven at a distance of only 
22ft. from the same point, as a small building prevented it 
being placed farther off. These piles constitute the points 
d’ appui for the whole of the haulage; and to each of them was 
attached a block with three pulleys, 1ft. in diameter, while 
another block was fixed to a stirrup which was fastened to 
the two cross sleepers of the leading truck. At each side of 
the two large mooring piles already described another pile 
was driven, 10ft. in length and Yin. in diameter, which served 
as @ fixed point for the haulage cable, which, starting from 
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MOVING A LARGE SHED AT ROUEN 


here, passes successively round the two blocks, forming a 
pulley with six sheaves. It then winds on a winch placed 
inside the building at a distance of 12ft. from the line of axis 
of the posts, and 4ft. from the line of the middle of the last 
principal when in its new position. 

The cable has a diameter of 2in., and the winch a drum 
lft. 8in. in diameter. In front of this winch, on the same 
frame, a second drum is fixed capable of turning freely on its 
axis, the object of which is to prevent the lateral displace- 
ment of the cable during the haulage. A reference to Fig. 3 
will explain the position of the different pieces of mechanism 
employed in effecting the transportation of the shed. ABC 
is the graduated plank laid down along the whole length of 
the route to insure uniformity of progression in all the 








TRUCKS UNDER EACH PRINCIPAL 


separate trucks. At C the pointer is shown which is attached 
to the leading truck on each side, and, by the conditions laid 
down, the distance or the number of graduations passed over 
at any time is a known quantity. The trucks and the roof 
posts are D and E, while F is the pulley block through 
which the hauling ropes pass to the winch. The fixed 
point already mentioned is the pile driven at H. In the 
event of the progression not being uniform for both lines of 
haulage, the men working the winches were signalled to 
slacken or accelerate the motion so as to preserve the 
necessary parallelism between the two lines of traction. 
This system answered exceedingly well, as the greatest dis- 
crepancy did not exceed a quarter of an inch, while the 
smoothness of the movement did not permit of a single flaw 














CONNECTION OF TRUCKS 


AND HAULING TACKLE 


making its appearance in the structure, or of a glass breaking. 

A useful comparison may be drawn here between the con- 
ditions atteriding the haulage of the trucks carrying the shed 
and a goods train composed of the same number of wagons. 
Each wagon of the train, although connected with its two 
neighbours in front and rear, does not constitute a com- 
ponent part of a rigid frame, which would be destroyed 
if any distortion or deformation took place. On the 
contrary, the couplings allow a certain amount of “play.” 
In starting, therefore, a train of a dozen wagons, sup- 
posed of uniform weight, the locomotive has to overcome 
only one-twelfth of the total inertia of the whole load, as the 
wagons get off successively and not simultaneously. But with 
the twelve trucks in each train carrying the posts of the shed, 
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it was essential to make the attachments of a solid character 
by means of bracing, so as to keep their relative distances 
unaltered, and also before starting the total inertia of the 
mass to be transported had to be overcome. The conclusion 
to be drawn from the undertaking we have described is that 
in the horizontal displacement of large rigid masses, carried 
on trucks on rails, we may take, without laying down any 
hard-and-fast line, the coefficient of traction at seven 
hundredths—0-07—of the weight of the load to be trans- 
ported. 








THE ROYAL INSTITUTION. 


SOME SCIENTIFIC USES OF LIQUID AIR. 

Last Friday night Professor Dewar lectured at the Royal 
Institution upon * Some Scientific Uses of Liquid Air.” Sir 
Frederick Bramwell occupied the chair, and there was an 
overflowing attendance. 

Professor Dewar said that the chief scientific use of liquid 
air consists in the facilities it gives for studying the properties 
of matter under the excessively low temperature yielded by 
its employment. When Faraday was working in that Insti- 
tution in 1823, with such powers as were then under his 
command, he may be said to have been limited to the study 
of the specific gravities alone of bodies at a low temperature. 
By means of solid carbonic acid he obtained the greatest cold 
then possible for the liquefying of gases, but at the present 
time we are in a better position. 

He added that during the recent summer Professor 
Liveing and himself had ‘continued their work on the optical 
properties of certain bodies at low temperatures, and Pro- 
fessor Fleming and himself had done the same in relation to 
the electric conductivities of metals under the influence of 
extreme cold. The result of the first series of researches had 
been to confirm the law of Gladstone, by the results set forth 
in the following table : 










Refractive Indices of Liquid Gases. 
x Ref.constant. Ref. molecular. 
Oxygen - ee ce 5°36 
Ethylene # 0°626 .. .. 17°528 
Nitrous oxide .. 0-268 .. .. 11°587 
Nitrogen 3 O23 .. .. 6300 
Air — oe «» ae = ss ae _ 
1 
= constant. 


Law of Gladstone, “ ~ 
a ore D 





Variation of 
| Electrical resistance of pure metal and alloys + 7 
with temperature } 








Temperature in platinum degrees 


The above diagram shows the results of the latest experi- 
ments of Professor Dewar and Professor Fleming on the 
electric conductivity of metals at very low temperatures. 
They all point to the conclusion that at the zero of tempera- 
ture all metals would become perfect conductors. 

When speaking of the great impermeability of a high 
vacuum to heat, he drew attention to a simple method of 
demonstrating it designed by Crookes. Two thermometers 
were fixed side by side, the bulbs of each covered with similar 
glass jackets, in one jacket of which was a high vacuum, 
and in the other common air. He then placed the bulbs of 
the thermometers in hot water, and the liquid employed 
rose much more rapidly in the air-jacketted tube than it did 
in the other. 

In his own experiments it had been found convenient to 
use mercury vacua, and the question had arisen, ‘‘ How long 
does it take for the vessel to become filled with vapour of 
mercury ?” this being important in relation to the action of 
mercurial pumps. It takes a very short time indeed to 
saturate an ordinary bulb with vapour of mercury from the 
liquid metal, and mirror after mirror may be brought down 
upon the interior of the bulb by the local application of 


one-eighth of an inch in diameter be used, with mercury in 
one of them, and if the vapour be then thrown down in the 
other by freezing, it takes a long time afterwards for the 
mercurial atmosphere remaining to get into a state of equi- 
librium ; in fact, the power of depositing mercury in the bulb 
free from the liquid is almost stopped at first, unless a 
drop of the mercury is allowed to enter it, upon which a 
mirror can then be instantly produced by sufficient cold. In 
a closed vessel containing air, a frozen mercury mirror rapidly 
disappears when the cold is withdrawn. When extreme cold 
is applied to a bulb containing nothing but vapour of iodine, 
the iodine comes down where the cold is applied, as a violet 
deposit. A faint electrical discharge will go through such a 
bulb, but not through one first filled with vapour of mercury, 
and then chilled ; the spark then seems inclined to go any- 
where but through the bulb. These points were all illus- 
trated by experiments. 

In solidifying common air Professor Dewar took two large 
vacuum-jacketed glass test tubes, as in the accompanying 
cut, the smaller one placed inside the 
larger, and both containing liquid air. 
Each vessel had its separate tube com- 
municating with machine air-pumps in 
the laboratory, where the pumps are driven 
by a gasengine. After a time, what with 
cold produced by the rapid evaporation 
of the liquid air in the outer tube, and 
what with the cold produced in the liquid 
air in the inner tube by its own evapora- 
ae So tion, and what with the protection from 

— : outside warmth by the two vacuum 
— =|-— jackets, a button of solid air looking like 
Lit ice is at last obtained at the bottom of 

aa the inner tube. It quickly goes back into 
liquid air when the pumping ceases. 
= This experiment was tried three times 
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: before it succeeded, and it answered only 
i with freshly liquefied air. Too much of 
ae - the nitrogen had boiled off from air 
= liquefied before the lecture, and preserved 

— to some extent in jacketed glass flasks 

covered with carbonic acid snow. Oxygen 

as has not yet been frozen except when mixed 

C: y z with a large quantity of nitrogen. As the 

\ } liquid air grew denser before freezing 

ae strie were seen in it. The lecturer ex- 
plained a method of performing experiments 
relating to heat with liquid air. In the first place he showed 
that for several minutes at a time, while in vacuum-jacketed 
vessels, it is practically a stable liquid, from the few bubbles 
of it in gaseous state given off in the time, and rendered 
visible by collection in an invertei glass tube with its open 
end in the pneumatic trough. Then by dropping into the 
liquid air a piece of platinum ora little mercury charged with 
a known amount of heat, followed by others, known incre- 
ments of heat may be communicated to the liquid. 

The effect of great cold upon the cohesion of metals he had 
only been able to examine tentatively, but in every case tried 
the tensile strength had been increased. Iron at — 180 deg.C. 
has twice its normal tensile stress resisting power, as shown 
in the following table, for which he would scarcely hold 
himself responsible, because his testing apparatus is not yet 
perfected. The jaws of the machine had to be immersed in 
liquid air, of which they had used gallons during the experi- 
ments. 

B, eak ing Stress of Me ‘als, 
°C. -180°C. 15°C. -180° C. 


Tons per square inch. Elongation per cent. 
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The lecturer produced a card painted red with mercuric 
iodide, and wherever he drew a pad of cotton wool across it 
dipped in liquid air, the cold made the red colour turn to 
yellow, or in other words, caused mercuric iodide to exercise 
a changed influence upon the incident and reflected light ; as 
the cold passed away, the substance returned to its normal 
colour. The cold slightly alters certain organic colouring 
matters, but not to the same extent so far as he had tried. 

A soap bubble dropped into a tube, at the bottom of which 
liquid air is evaporating, becomes frozen, and keeps its 
colours, except that he has never yet succeeded in freezing 
the black spot of the soap bubble. 

An American experimenter had found that the temperature 
of — 80 deg. C. reduced the power of the magnet, but this 
takes place alone with supersaturated magnets; with a 
normal charge of magnetism the power is increased. He 
coiled a wire round a magnet, and then when he dipped its 
poles in liquid air, an electrical current was generated in the 
wire. At — 180 deg. C. the power of the magnet is increased 
50 per cent. Faraday thought it probable that at low 
temperatures metals might be much more magnetic. 

He performed several experiments with ordinary high 
vacuum tubes, showing that in all cases the chilling of them 
outside with liquid air prevents, or nearly prevents, the 
passage of the discharge inside the tubes. 

Professor Dewar gave the following figures in relation to 
some of his experiments on thermal transparency. 

Amount of Heat Transmitted through a Cylindrical Glass Vacuum 
"essel contain ing the following L iquids — 
Colza Lamp Radiation. 


Chloroform .. .. .. ° be «pe ee ee 
Carbon bisulphide .. .. 1. os «+ of «2 of 16 
RCE WENO os ce os 00 ee on ‘ss te cs) OD 
Liquid nitrous oxide ee a ee ee ee. 
Liquid ethyleme.. .. «2 2 cc cc «0 06 «of OD 
Me es se (40 «6: 0p ve cm 06.08 om os Ow 


By favour cf Professor Dewar we are in receipt of an 
advance proof of one of his past lectures on “ Liquid Atmo- 
spheric Air,” and gather therefrom the following particulars 
not previously published in these pages. 

He says that mercury vapour, even below a millionth of 
an atmosphere pressure, behaves like an ordinary saturated 
vapour, and that the mercury therein can be brought down 
as metal by cooling a part of the outside of the bulb to 
— 180 deg. C. by the application of a pad of cotton wool 
saturated with liquid oxygen; if this mirror, however, be 
kept cold, another mirror cannot be brought down upon 
another part of the bulb by the application of the same low 
temperature. His experiments led him to conclude that in 
the high vacuum thus produced glass itself gives off some 
kind of vapour. The perfection of the vacuum in different 
vessels thus prepared, all treated in the same way, differs 





liquid air outside. Frozen mercury will scarcely give traces 
ofa mirror. If two vacuum bulbs connected by a short tube 


very much, and after use they almost invariably deteriorate. 
This leads us to suggest that experiments with different 
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kinds of good glass are desirable, especially with the sixty 
or more now made for optical purposes and upon scientific 
principles at Jena. 

As yet he has found none among the many substances 
examined which will aid in giving such good vacua as does 
mercury. Sulphur has been tried and not found to be an 
improvement, chiefly because traces of organic matter are 
decomposed by the sulphur, giving sulphuretted hydrogen and 
sulphurous acid, which dissolve in the sulphur and remain 
therein. 

Professor Dewar says that an interesting experiment may 
be made by immersing an electric pile, composed of carbon 
and sodium, into liquid oxygen, when almost immediately 
the electric current ceases. The gaseous oxygen coming from 
the liquid must be exceedingly pure and dry, and as it hag 
been alleged two chemical substances require the presence of 
a third one in order that they may combine, it was interesting 
to ascertain if a substance like sulphur would continue to 
burn after ignition in such an atmosphere. Sulphur placed 
in a small platinum vessel that had just been heated to red- 
ness was raised to the boiling point, and in the act of com- 
bustion lowered into a vacuum vessel containing liquid 
oxygen. The combustion continued active, and for a time 
could be maintained in the middle of the liquid oxygen, 
This result suggests that oxygen and sulphur can enter into 
combination in a perfectly dry condition. 

He says that the best test of the quality of any vacuum 
obtained, is in the relative rates of evaporation of liquid 
oxygen under the same conditions in different vessels. In 
many of the large vessels used for the storage of liquid gases, 
it is convenient and more effective to cause the deposition of 
a mercury mirror over the surface of the inner vessel—by 
leaving a little liquid mercury in the lower part of the double- 
shaped flask—instead of silvering as previously described. 
Under such conditions the mercury instantly distils and 
forms a brilliant mirror all over the surface of the inner 
vessel. The fact that mercury has a very high refractive 
index, and is a bad conductor of heat, are factors of import- 
ance in retarding the conveyance of heat. After the mercury 
mirror has been formed, any farther increase in the thick 
ness of the film can be prevented, and at the same time the 
vacuum improved by freezing the excess of liquid mercury in 
the lower part of the vessel. The vacuum vessels described 
equally retard the loss as well as the gain of heat, and are 
admirably adapted for all kinds of calorimetric observations. 
The future use of these vessels in thermal observations will 
add greatly to the accuracy and ease of conducting investi. 
gations. 





INSTITUTE OF MARINE ENGINEERS. 
PUMP VALVES.: 

A MEETING of the Institute of Marine Engineers was held on 
January Sth, at the Institute premises, 58, Romford-road, Strat- 
ford, when Mr. W. E. Lilley read a paper on ‘‘ Pump Valves,’ 
Mr. J. R. Ruthven presided, 

The Chairman briefly introduced the author of the paper, and 
said the subject for discussion, although small in itself, was in the 
aggregate a very large one. Mr. Lilley had collected a consider- 
able amount of information in regard to the various forms and 
uses of pumps, and the paper, he hoped, would give rise to an 
interesting and instructive discussion. 

Mr. Lilley said that the subject of his paper, usually considered 
an elementary one, was, however, of much interest, and worthy of 
the consideration of engineers, who found that it was rather by 
attention to detail than to any radical change in the design of the 
engine itself that the highest efficiency was obtained. ree 9 
being a necessary adjunct to every condensing engine, and absor 
ing, as they did, a large amount of mechanical power, engineers 
naturally endeavoured to reduce the loss under this head to a 
minimum. To obtain this result it was necessary to consider the 
pump valves, which had so much to do with the efficiency of the 
pumps. To determine, then, what was the best style of valves 
for a pump, it was necessary to consider what was required of the 
pump, and what were the conditions under which it had to work. 
First he would deal with the different kinds of pumps. In tbis 
paper reciprocating pumps had been classed as follows: —(1) Plunger 
pumps, such as feed pumps; (2) piston or double-acting pumps, such 
as combined steam pumps and some forms of circulating pumps ; and 
(3) bucket pumps as generally used for air and circulating pumps. 
Among other desideratarequired for pumps the following were practi- 
cally general for all; they should bave a good efficiency under varying 
conditions of speed and work ; they should run free from noise and 
shocks, and require few repairs. Water in all cases had seen 
assumed as the liquid to be pumped, its viscosity being neglected. 
Referring to the piston pump, a drawing of which was given with 
the paper, the author said that the piston speed in feet per minute 
vated be equal to the stroke in feet multiplied by the number of 
strokes per minute. This was the average piston speed, if the 
piston was supposed to be connected similarly as the steam piston 
was to a shaft rotating uniformly, The speed would vary from 
nothing at the commencement of the stroke to a maximum towards 
the middle of the stroke, and this maximum could be shown to be 
ay half as much again as the average speed. The 
above applied equally to plunger or bucket pumps. Calling atten- 
tion to drawings of a piston and a plunger pump, Mr. Lilley said 
that if the valves were supposed to be arranged as there shown, 
and the stroke just commencing, water would flow into the pump 
thanks to the difference of pressure in the pump chambers and 
the outside source of supply. Similarly on the return stroke, 
water flowed out of the pump due to the difference of pressure 
in the pump chamber and the vessel into which it delivered. 
This volume of water was then set in motion in opposite directions 
every double stroke. Should the valves be at some distance from 
the pump chamber, a volume of water in the passages was also set 
in motion in opposite directions every double stroke, and this to no 
useful purpose, To avoid this it was advisable, and might also be 
stated as an axiom, that there should be as little clearance as 
possible between the pump chamber and the valves. Some 
objections might be raised that the water exterior to the pump 
had also to be set in motion, and that the closeness of the valves 
was not of such consideration. To overcome this it was usual to 
fit air vessels close to the valves, or to arrange that the water in 
the supply and delivery should be continually flowing toward and 
from the pump chamber respectively, the object in both cases 
being to give motion to as small a quantity of water as possible, 
beyond that required by the pump at each stroke. Another 
reason for having as little clearance as possible, which was specially 
applicable to air pumps, was that the clearance space, by allowing 
vapour to form, caused the efficiency of the pumps to be impaired. 
The positions of the valves with regard to the pump chamber 
might be multiplied almost indefinitely, and dependent in a great 
measure on the position of the pump itself, the valves being usually 
arranged so that their own weight helped to close them. Some 
pumps were made with a pump chamber of larger size than the 
plunger, so that a volume of idle water was in the i. By this 
means it was possible to overcome the objections of having a volume 
of water reciprocating to and fro in the es, and at the same 
time secure favourable positions and plenty of space for the valves 
which could be arranged on the pump chamber itself. The disad- 
vantage this had was that in pumping hot water, if the difference 





of pressure between the pump chamber and the supply or delivery 
was appreciable, vapour was formed and impaired the efticiency of 
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the pump. In reciprocating piston and plunger pumps the con- 
tinual change of direction of the water in and out of the pump 
chamber acted disadvantageously against any great piston speed. 
If the piston in the drawing of the piston pump be supposed to be 
moving with a quick speed, the difference of pressure between the 

ump chamber and the outside source of ~~ aly would be greater 
than if it were moving with a slow speed, is difference of pres- 
sure would vary approximately as the square of the speed, The 
water, owing to its inertia, would also have to be acted upon for an 
appreciable time by this difference of pressure, to give it the 
required velocity of flow into the pump chamber. Sup , then, 
the piston speed to be continually increased, a sy would be 
arrived at in which the pump chamber would be only partially filled 
with water, the water not having time to acquire sufficient velocity to 
follow the piston, Suppose such a case to have happened, that 
the pump chamber was about half filled with water on the return 
stroke, the piston descended and met the water, it would at this 
moment have its maximum oe during the stroke, and all the 
water in the pump chamber would have to acquire this velocity 
instantaneously, together with the pressure necessary to drive it 
through the valves into the delivery, Something, then, in the 
nature of a blow would take place, and it was due to this cause 
that the difficulty of making eo aly, nae piston pumps arose, the 
strains on the working parts being largely increased as the speed 
increased, and the pump falling off in efficiency. Bucket pumps 
had a great advantage as compared with piston or plunger pumps 
in this respect. The direction of the flow never changed, and the 
difference of panes required was only that necessary to drive the 
water through the valves, Supposing a similar case to occur as in 
the piston pump, that the pump chamber was only half filled with 
water, on the bucket meeting the water only the surface of the 
water was affected, thus relieving the pump and permitting of a 
more efficient pump at high piston speeds, Having thus briefly 
determined the working of the pump, the best conditions for the 
pump valves would now be considered. The area through the 
valve seat should be as large as possible. Various authorities gave 
the velocity of flow through the valves from 400ft. to 600ft. per 
minute, which corresponded to a difference of pressure from one to 
two pounds between the pump chamber and the source of supply 
or delivery. In designing the area through the valve seats the 
conditions under which the pump would be required to work must 
be considered, since for the water to flow into the pump an amount 
of energy had to be expended in giving the necessary velocity to 
the water to flow into the pump, and this energy expended varied 
as the square of the velocity, If the strokes per minute were con- 
stant, the expended energy would also have to be given to the 
water in equal times. It followed that the difference of pressure 
would vary as the syuare of the velocity. From this, then, it 
would be evident that in fast running pumps the area through the 
valves should be as large as possible. The area through the open- 
ing due to the lift of the valves should be equal to the area through 
the valve seats. This might almost be said to be self-evident, and 
yet it was one of those things most overlooked in pumps, the lift, 
as a rule, not being sufficient. The real area through the valves in 
this case was the opening through the lift of the valves, and the area 
of the valve seat might be reduced to that area without throwing 
any more work on the pump. The valves should always be as 
light as possible. Referring to the drawing of the piston pump, 
if the piston be supposed to be just at the commencement of the 
stroke, the delivery valve closed, and the suction valve just upon 
opening, it would require a certain amount of energy to move the 
valve off the seat. A small portion of the stroke would take place 
before there was any motion of the valve; then, owing to the in- 
creasing difference of pressure, the valve moved with an increasing 
velocity till it met the stops, giving up its energy of velocity in 
striking the —_ This kinetic energy would be proportional to the 
weightof the valve and to the squareof the velocity. Similarly on the 
down stroke the valve closed, striking the seat, but in this case its 
kinetic energy might be greater, owing to the fact that the pressure 
in the pump chamber rapidly augmented to drive the water 
through the delivery valve, and the action of the delivery valve 
would be weed the same. If, then, the valve be heavy, it 
followed that the wear and tear due to hammering or striking 
would be great, also that the valve itself would be sluggish, owing 
to its inertia. To avoid this, then, the valves should be as light as 
a The lift of the valves should besmall. Suppose a pump 
aving valves whose weights were the same, but one valve with 
twice the lift of the others, the valve with the greater lift would 
have the greater velocity on striking the stop or valve seat, and its 
kinetic energy would be approximately twice as much as the one 
with the smaller lift. It was also important for the valves to open 
and close quickly, and the less the lift the better would these 
conditions be satisfied. The diameter of the valves should be 
small, annular, or the equivalent of having several small valves in 
one. The area of the valve seat varied as the square of the 
diameter, while the lift of the valve remaining the same, the area 
of the opening varied as the diameter only. Therefore if the 
diameter of the valve be doubled it was necessary to double 
the lift. The above conditions gave some guide in deter- 
mining the best forms for valves, but much was still left 
to the discretion of the designer in choosing that valve 
which would give the best results according to the condi- 
tions under which the pumps would have to work. The 
plethora of good valves now before the public, each having 
some special merit, made the choice of the one to be 
selected for a particular purpose one of great nicety and 
discrimination, e pioneer engineers in the early days of steam 
used leather valves, commonly known as the flap or butterfly 
valves, These then gave way to metal flap valves, the idea of the 
flap seeming obviously to have been taken from the leather valves 
then in use, and no doubt these valves worked well in the days of 
low pressure and slow piston speeds, The rubber valves were next 
introduced, and so long as they had not to pump against any great 
pressure, and were kept free from oil, left little to be desired in 
their working, even to the present time holding their own in circu- 
lating and such like pumps, Oil having a solvent action on the 
rubber, they were found to rapidly deteriorate in the air pumps. 
Attempts had been made to make the rubber impervious to oil, but 
pt e present u fully. Vulcanite, a hardened preparation 
of rubber, fibre, asbestos, cast metal valves of various types, and thin 
rolled phosphor bronze sheets followed, the tendency being as the 
= speeds and pressures kept on increasing for the valves to be 
ighter and of stronger section. The author then proceeded to 
refer in detail to the special features of the best known valves now 
in use, and, in conclusion, said he hoped that members would con- 
tribute particulars of any further valves which might not have been 
mentioned, so that the information furnished as to available 
pump valves might fairly cover the ground as represented by 
modern practice. 

The Chairman, in inviting discussion on the paper, called atten- 
tion to the principal points dealt with, and said the question of the 
concussion of the pumps and valves was a very important one, 
which it was difficult to follow out in practice. The aenee in the 
direction of the water, and the loss of power by. the concussion, 
were very interesting points, and well worthy of discussion and in- 
vestigation. Many of the matters referred to in the paper could 
not always be gauged accurately, but with the varied experience 
of those using different pumps a very good idea could be obtained 
as to the best valve for any particular purpose. The difficulty 
was to find a valve that would answer every purpose, but that, he 
supposed, would never be obtained. 

Mr. James Adamson said that before the meeting opened there 
was some discussion as to the lift of pump valves, and he suggested 
that this was a point in regard to which members should give their 
views, Mr. Lilley had given them some rather high lifts, and he— 
Mr, Adamson—thovght that most of those present would differ 
very much from the figures set out in the paper in this respect. 
With awed to the weight of the valves, that was a matter which 
depended a good deal upon whether they had been supplied by a 





often the valves supplied by the original builders were not made 
any too heavy. Ridrence was made in the paper to wooden 
valves, but Mr. Lilley had not alluded to lignum vite valves, which 
were used at the present day very much as boxwood valves were 
used formerly. Lignum vit valves had been working very satis- 
factorily for the last ten years in one ship that he knew of. The 
lignum vite required renewing occasionally, but they seemed to last 
very well in donkey pumps, and he was well acquainted with three 
or four steamers that were fitted with them. With regard to 
Beldam’s valve, the cushioning action was used there also, Where 
the valves were double banked one valve was made with holes 
in it so as to give the effect of cushioning, and it practically 
became similar to an annular valve. He thought it would be 
extremely interesting if they could ascertain what the different 
makers of rubber valve used for their air pump mixtures. 
Of course every maker had his own idea as to what the mixture 
ought to be, but the makers of some valves seemed to have 
hit upon just the proper thing, while others had made a very 
great mess of it. They found that an air pump valve lasted only 
one voyage in one ship and three or four in another. Why should 
there be such a difference between the valves of different makers, 
especially in these days when chemists were attached to almost 
every rubber factory, and every maker could analyse and ascertain 
exactly what was in his rival’s valve? He did not think that they 
had much difficulty with circulating pump valves so far as the 
rubber was concerned, provided they paid a proper price. He 
knew one steamer that had been running for seven years with 
Beldam’s valves, and he believed that they had occasion to renew 
only eight bad valves during all that time. She had two air pumps 
which ran for four voyages with the same valves without a break. 
He knew of another steamer where the results were not quite so 
happy, as the studs carried away, In fact, he was acquainted with 
two steamers where the whole of the valves went in consequence 
of the studs being too weak. The Kinghorn valve had done 
exceedingly well in some steamers, although his experience was 
that it answered best with two sheets of phosphor bronze instead 
of only one, He believed that fibre valves were now coming into 
the market, and, so far as could be judged, proved very successful. 
Indeed, he understood that in some coasting trade steamers they 
were in use right throughout the ship, and a chief engineer of one 
of these vessels told him that they were giving universal satisfaction. 

Mr. A. Robertson said that he had had some experience of 
American fibre valves which were used in air pumps and elsewhere, 
and so long as the engines were at work they answered all right, 
but when the ship went into port they got dry and turned up. 
In consequence of this they took the valves out when the vessel got 
into port and put them into water to keep them sound. 

Mr. J. G. Latta said that Mr. Lilley had strongly advocated the 
use of very light valves in all classes of pumps, and seemed to 
favour a valve of the Kinghorn or Beldam pattern. His (Mr. 
atta’s) experience amongst pumps was that the construction of the 
pump and the work it had to do determined the weight and design 
of valves to give the greatest satisfaction. He believed that with 
regard to a certain class of pumps it was the very best practice to 
make the valves as solid and as heavy as possible, as they were 
easier on themselves and also the seats, and consequently stood 
longer ; but in fast running rr and air pumps the buckets 
were certainly best fitted with light valves, such as the Kinghorn 
or Beldam. Another point he did not see very clearly was Mr. 
Lilley’s statement that a bucket pump, when the suction was 
limited, was less likely to hammer than a double-acting plunger 
pump. Ifthe pressures pumped against were the same and the 
outlet the same size, he (Mr. Latta) could see no difference between 
the two pumps. 

Mr. J. B. Johnston said that in regulating the lift of valves 
yractice in many instances upset theory altogether. The strict 

rd of Trade rules, and rules followed in drawing-offices might 
be theoretically correct, but were practically impossible under 
certain circumstances. Practice should be a sea-going engineer’s 
uide at all times. Where a fourth of the diameter was given for 
ift, an eighth in many instances was sufficient, as pumps were 
generally constructed in duplicate, each to do the work of two in 
the case of either breaking down, With regard to feed pump 
valves, the ordinary wing valves with flat seats were the best he 
knew of ; but builders as a rule, as Mr. Adamson had pointed out, 
did not always put in sufficient metal, and it was generally bad 
quality. Referring to the weight of valves and the question of 
wear and tear, Mr. Johnston said that a light valve such as King- 
horn’s or Beldam’s would wear out a valve seat as much as 
valves four times the weight. He considered that rubber 
made up with experience was very efficient; but the efficiency 
did not always depend on the price, as pure rubber would not at 
all answer the purpose for valves, nor would it resist the tempera- 
tures, the chemicals in the oils, or the foreign matter introduced 
into pumps. He thought fibre valves a great improvement on 
rubber, particularly in air pumps. Even if they did curl up when 
the engines were at rest, as one of the members had experienced, 
a half-turn of the engines, or water circulating through the con- 
denser, would soon bring them to their working status. They 
were about one-third of the weight of ordinary rubber valves, and 
cost half as much. He never used anything better. He introduced 
them to the service with which he was last connected, and during 
the last three or four years of that connection used nothing else 
for air pumps. He believed that this company were still using 
nothing else. After further discussion, 

Mr. Lilley replied to the criticisms of the several speakers, and 
alluding to the absence of any reference in the paper to lignum 
vite valves, said his experience was of course not equal to that of 
Mr. Adamson’s ; but the only place that he knew of where lignum 
vite valves were used was a vinegar factory, where they were a 
necessity, because the metal valves came to pieces, 

A vote of thanks to the Chairman, proposed by Mr. Moss and 
seconded by Mr. Johnston, concluded the meeting. 











THE INSTITUTION OF CIVIL ENGINEERS. 
TUNNELS ON THE DORE AND CHINLEY RAILWAY, 

At the meeting on Tuesday, the 23rd of January, Mr. Alfred 
Giles, President, in the chair, the paper read was entitled 
‘Tunnels on the Dore and Chinley Railway,” by the late Mr. Percy 
Rickard, M. Inst. C.E. 

In 1888 the Midland Railway Company acquired powers which 
had been granted to an independent company for the construction 
of a line between Dore and Chinley over nearly the same route as 
a railway projected about sixty years before. e works were of 
an exceptionally heavy character, and included the Totley Tunnel, 
three and a-half miles long, and the Cowburn Tunnel, over two 
miles long, which formed the subject of the paper. There was 
also a short tunnel of ninety yards, presenting unusual features. 

Dealing first with the Totley Tunnel, the author described 
the measures taken to secure the accurate setting-out of the 
centre line. The line having been fixed with as much precision as 
could be obtained with a 6in. theodolite, observatories were built 
at the extreme stations and at each end of the changes of the 
ground surface over the tunnel; two other observatories were 
also placed outside the tunnel beyond the western—Padley— 
entrance. These structures were built hollow, of brick in cement, 
and capped with stone, the ground section being that of a cross 
with double arms. A transit instrument of the fixed type, 
with a 3in. object glass, was used for the observations. The 
arrangements for taking the sights were described in detail. 
Great inconvenience was experienced at the outset in finding 
favourable weather for fixing the line upon the terminal stations. 
The only times when the weather answered the necessary require- 
ments were rare occasions in the spring and autumn, between the 
abatement of a high wind and a fall of rain; and as these could not 


the Derwent Valley westwards. After the centre-line had been 
fixed upon the observatories at the surface, the positions of the 
four shafts at Totley were set out from them; and when the shafts 
had been sunk, the centre-line for the headings was transferred 
below, in the ordinary way, by weighted wires suspended from 
the top, the lines being produced underground until the headings 
met between the shafts. 
The constructive works were next referred to. The size of the 
heading throughout was 10ft. by 9ft., clear of timber—large enough 
to take a fully-loaded wagon—and it was driven at the formation 
level or thereabouts. A commencement was made at Padley on 
September 27th, 1888, the first 530 yards being driven by hand 
wend only. Great and continual difficulty was encountered at both 
eadings from the influx of water. Up to September, 1889, all the 
water was got rid of by lifting at shaft A; the volume amounted to 
2,250,000 gallonsaday. Subsequently elaborate drainage arrange- 
ments had to be employed. In November, 1891, when the Padley 
heading had advanced to 1880 yards, a natural reservoir was tapped, 
and the water, rushing down the heading, was impounded where 
the level dipped and eventually cut off all access to the face. The 
volume discharged by the shoot was ascertained to be 5000 gallons 
minute. Driving was resumed on the 26th of February, 1892. 
ith regard to the bindrances caused by the unexpected amount 
of water tapped at Padley, the author remarked that the best 
means of drainage during construction was a spacious grip in the 
centre of the heading, covered with timber, and therefore easily 
accessible; that the heading should not be carried below the 
formation unless the tunnel were inverted; and that the drainage 
of the foundation of the lengths of lining was best obtained, in 
cases where there was much water, by the employment of com- 
pressed air pumps, 
The whole of the headings, with the exception of 880 yards 
at Totley and 530 yards at Padley, were driven by means of 
compressed air drills, Compressed air was also mainly used for 
ventilation. The plant, consisting of Schram and Larmuth 
rock - drills and Fowler air compressors, was fully described. 
Gelignite was the only explosive used, and as the progress of 
the headings was of so much importance no limit was set to the 
quantity that might be used by the miners. This was 
excessive, the holes being generally one-half or two-thirds 
filled. The total amount used in the tunnel was 163 tons. Until 
the headings met the ventilation beyond No. 4 shaft from Totley 
depended entirely upon air supplied by the compressors. In 
addition to the exhaust from the machines, 2in. ventilating 
pipes discharged air from the main in each break-up. Each of 
the 18in. Schram compressors discharged 450 cubic feet per 
minute, whilst the 4ft. compressor, subsequently employed to 
replace one of these, discharged 2000 cubic feet per minute. 
The smallest allowance per man, between April, 1891, and 
January, 1892, was under 300 cubic feet per hour. At Padley 
the ventilation was generally good, the large quantity of water 
streaming from the roof dissolving the exhaled carbonic acid 
and other soluble gases. The progress of this heading was, 
however, frequently stopped by the discharge of impure air into 
the workings during certain periods synchronising with every fall 
of the barometer. 

The tunnel was lined with brickwork throughout except for 
1940 yards from the Padley entrance, where the side walls were 
of block-in-course masonry. The mortar was of lias lime where 
the ground was dry, and of Portland cement where there was 
water. The thickness of the masonry side walls through rock which 
was much jointed was lft. 9in.; through shale, 2ft.; and in heavy 
ground, 2ft. 3in. The brickwork side walls were of the same thick- 
ness as the arch, namely, lft. 6in. through rock, lft. 10}in. 
through shale, and 2ft. 3in. in heavy ground. There were 
434 yards of invert near the Totley entrance, and 356 yards at 
the Padley entrance, the invert being of brickwork lft. 6in. 
in thickness. Old English bond was used _ throughout. 
For the convenience of the platelayers small manholes were 
built at every chain on alternate sides of the tunnel and large 
manholes, 10ft. each way, at every half-mile. A 2ft. Yin. culvert 
of brickwork, in cement, was built under the 6ft. way and extended 
2112 yards from the Totley entrance and 1920 yards from the Padley 
entrance. An 18in. glazed and socketed drain pipe, bedded half-way 
in cement concrete, laid with open joints and covered with rubble, 
was laid for the remaining distance. As the opening of the whole 
line from Dore to Chinley depended upon the time occupied in 
the construction of the Totley Tunnel, it was of the utmost import- 
ance that it should be constructed in the shortest possible time. 
The last length of lining was keyed on the 4th of August, 1893, 
and the tunnel was completed and the permanent way laid by the 
2nd of September following. ‘ 

The Cowburn Tunnel was next described. This was 3702 yards 
long, and was straight from end to end. It cut the axis of the 
arm of the Peak known as Cowburn at rightangles. The gradient 
rose from the Edale entrance at an inclination of 1 in 1000 for the 
first 913 yards, and fell to the Chinley entrance at the rate of 1 in 
150, the difference in level between the two ends being 53ft. The 
methods of construction followed were generally the same as for 
the longer tunnel, but owing to the ground rising steeply at each 
end there was only one permanent shaft, which was situated at 
335 yards from the Edale entrance. A temporary shaft was sunk 
at the east entrance. In sinking the temporary shaft successive 
beds of shale and rock were passed through, which brought in 
large volumes of water, the amount discharged by the pumps 
reaching over 20,000 gallons per hour. The strata through which 
the permanent shaft was sunk yielded 24,000 gallons per hour. 

A commencement was made with the heading at Chinley on 
the 26th of Noverrber, 1888, the material pierced being rock. The 
boring plant and air compressors were fully described. Larmnth 
drills were used, and towards the end of the work an improved 
pattern was supplied which rectified several inconveniences in 
those first employed. The cross-section and the construction of 
the lining of the Cowburn Tunnel were in all respects similar to 
those of the larger work at Totley, but the less volume of 
water met with favoured the construction of the lining in a more 
systematic manner than at Totley. The ventilation of the 
workings was also 44> Owing to the difficulty of access 
to the Edale Valley, little was attempted with the lining there 
until the headings met. This allowed greater opportunity for 
pushing forward the heading from that end, whilst at the Chinley 
end the progress of the heading suffered to some extent through 
the vigour with which the lining was pushed forward. The last 
length of lining was keyed on the 22nd of December, 1892. 

The four-chain tunnel at the Dore end of the line was briefly 
alluded to. It possessed the peculiarity that it had passed under 
very steep sidelong ground at no great depth and was on a curve 
of twelve chains radius. In order to allow for the necessary cant 
of the vehicles on sosharpea curve and at the same time to enable 
the tunnel to sustain the unequal load imposed upon it, the cross- 
section was inclined from the vertical towards the inside of the curve 
to fit the super-elevation of the outer rails of the permanent way. 

The paper concluded with some remarks on the possibility of 
an increased rate of progress in the construction of tunnels, the 
author being of opinion that such increase, if possible, would result 
rather from improved means of removing the refuse from the 
tunnel-face, than from increased speed of boring. In _ the 
Totley Tunnel the most careful organisation for the marshalling 
of wagons was required, and it was only by vigilant care that @ 
sufficient number could be worked in, filled, and worked out 
again in the six hours allowed, whilst the slightest accident 
caused much delay. The author believed that the use of much 
larger wagons than those generally employed would be advan- 
tageous. They should be made with the body set low and capable 
of being lifted off the wheels to be tipped. In conjunction with 
these wagons overhead travelling skips could be employed, sus- 

nded from carriers running on light iron rails attached to the 

ead-trees. These skips could be filled from the top of the heap 
of débris and would, after passing over the first wagon, discharge 








repairing shop or by the original builders, He was afraid that too 





be predicted, and a day’s | aa rg was necessary, much time 


was wasted, The greatest difficulty was found in sighting across 
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THE TEMPERATURE OF IGNITION OF EXPLO- 
SIVE GASEOUS MIXTURES. 
By Mr, A. E. Turton, 

AN important contribution to our knowledge of this subject 
is communicated to the Berichte by Professor Victor Meyer, of 
Heidelberg, in conjunction with his assistant, Herr A. Miinch. 
The interesting experiments, which were carried out some 
eighteen months ago in the Heidelberg laboratory, concerning the 
conditions under which the explosion or silent combination of 
gaseous mixtures occurs, left the question of the precise tempera- 
tures of explosive combination undetermined, inasmuch as the 
necessary high temperatures were attained by the use of boiling 
salts, whose temperatures of ebullition lay a considerable number 
of degrees apart. The researches have since been continued 
under conditions in which it has been found possible to deter- 
mine the actual temperatures with precision. In these experi- 
ments any possibility of the occurrence of appreciable amounts 
of silent combination has been avoided, in order that the deter- 
minations of the omg ny of explosive combination might be 
unaffected by errors due to that cause. The conspicuous novelty 
of the method adopted consists in placing the a bulb contain- 
ing the mixture to be exploded inside the larger bulb of the air 
thermometer employed to determine the temperature, thus at once 
insuring that the explosion bulb and the thermometer bulb shall be 
heated to precisely the same temperature. The objection which at 
first suggests itself, that the heat suddenly developed at the 
moment of explosion might exert a disturbing influence upon 
the indications of the air thermometer, was proved by direct and 
repeated experiment to be without validity, such disturbance being 
found to be too small t> be measured. The bulb in which the 
explosion is brought about is not closed, for the explosion of such 
detonating mixtures of gases at rest, that is to say, confined toa 
closed space, is so violent that if the glass escapes pulverisation it 
is much distorted, owing to the temperature to which it requires 
to be heated being about its softening point. The distortion 
usually takes the form of a shrinking from two opposite points, 
where the glass is drawn in and distended to such an extent as 
to produce two internal spheres. Such deformation would of 
course alter considerably the volume of the air thermometer. This 
is avoided by attaching a long stem to the bulb, open at the free 
extremity, and of passing a slow current of the gaseous mixture 
through the apparatus. The bulb of the thermometer was heated 
by means of a bath of a fused alloy, consisting of equal parts of tin 
and lead, and it was found immaterial whether the thermometer 
was directly immersed in the molten metal, or protected by means 
of a closely-fitting refractory metal sheath. The estimation of the 
temperature was effected by displacing the air of the thermometer, 
whose volume was known, by means of a current of hydrochloric 
acid gas, and measuring its volume over distilled water which had 
recently been freed from air by boiling. 

The first series of experiments, an article on which, by Mr. A. E. 
Tutton, was recently published in Nature, were made with the 
detonating electrolytic mixture of hydrogen and oxygen. The 
gases were freed from ozone by through a solution of 
potassium iodide. They were then washed through water, with 
which a Woulfe’s bottle was almost filled, after which they traversed 
a tube packed with numerous discs of brass gauze, which were 
found effectual in preventing the explosion from travelling back 
to the Woulfe’s bottle. The mixed gases were then allowed to 
enter the explosion bulb by means of a capillary tube passing 
down the stem to the bottom of the bulb. The rapidity of the 
gaseous stream was found to exert no influence upon the tem- 
perature of explosion, within the limits im y the mode 
of eR pe The bath was then gradually raised to the 
neighbourhood of the combining temperature, and the instant 
the explosion ensued the air contained in the thermometer was 
displaced by hydrogen chloride, collected over water in the 
measuring vessel, and its volume ascertained on the attainment 
of a temperature and pressure. By displacing the air the 
instant the detonation was heard, any appreciable augmentation of 
the temperature during the moment of explosion was prevented. 

As the result of several series of experiments carried out with 
four distinct sets of apparatus, the temperature of explosion of 
electrolytic hydrogen and oxygen is found to vary from 612 deg. to 
686deg. It would thus appear, conformable with the supposition 
of Professor Van t’Hoff from theoretical considerations, that this 
mixture is a of exhibiting a sharply-fixed temperature 
of explosion. oreover, it makes no difference whether the 
mixture is dry or moist; for if dried a small amount of silent 
combination invariably renders it again moist before explosion 
occurs. 

It has been currently supposed that the presence of sharp solid 
fragments, such as those of glass, exerts a lowering effect upon 
the temperature of explosion of hydrogen and oxygen. is 
supposition has been practically tested and found wanting in 
accuracy. Neither glass fragments nor sea-sand were found to 
reduce the temperature below the limits above stated. A remark- 
able result, however, was obtained when pieces of platinum foil 
and wire were introduced into the explosion bulb, It was found 
impossible in their presence to bring about an explosion, even 
when the temperature of the bath was raised to 715 deg. Quiet 
combination invariably ensued. 

The size of the explosion vessel appears to be immaterial, except 
when reduced to very small dimensions, such as 4°5 mm. diameter, 
as in the case of the smallest bulb tested, when the range of mole- 
cular forces is approached. In six experiments with this small 
bulb no explosion occurred ; in others the explosion did not occur 
in the vessel, but the quiet combustion there initiated was trans- 
mitted along the leading tube, through the tube containing the 
brass gauze discs, and eventually occasioned an explosion in the 
wash-bottle, disastrous to the latter. 

In the cases of other explosive mixtures the admixture was 
effected, in the proper proportion, in a three-litre flask, from which 
the gases were driven first through a wash-bottle, and subsequently 
through a test tube, arranged likewise as a small safety wash-bottle, 
to prevent the explosion reaching the larger one. 

Carbon monoxide and oxygen, in the proportion to form carbon 
dioxide, were found to suffer, for the most part, silent combina- 
tion in the apparatus, and the wide limits of the observed tem- 
peratures of explosion, 636 deg. to 814 deg., in those cases when 
explosion did ensue, were found to be due to more or less of such 
silent combination. 

Gaseous mixtures of hydrocarbons and oxygen were found, 
however, with the exception, perhaps, of marsh gas and oxygen, 
to exhibit practically no quiet soakinations and these mixtures 
have afforded most trustworthy and constant temperatures of 
explosion. 

Marsh gas was found to explode, as a rule, with oxygen at tem- 
peratures varying from 656 deg. to 678 deg., but occasionally quiet 
and complete combustion occurred. Other hydrocarbons never 
failed to yield an explosion. ° 

Ethane detonated with oxygen in three experiments at 622 deg., 
605 deg., and 622 deg. respectively. A mixture of ethylene and 
oxygen exploded at 577 deg., 590 deg., and 577 deg. in three 
consecutive experiments. Acetylene prepared by Gattermann’s 
method, which in Professor Meyer’s experience yields it in a purer 
state than the more recent convenient method discovered by 
Maquenne, explodes with oxygen with exceptional violence, the 
wash-bottle being destroyed in every experiment. The temperature 
of this explosion was very constant, 510 deg., 515 deg., and 
509 deg. being successively observed. Propane mixed with five 
times its volume of oxygen likewise exhibits a very constant tem- 
perature of ignition, 548 deg., 545 deg., and 548 deg. being indi- 
cated in three determinations. Propylene exploded with four and 
a-half times its volume of oxygen at 497 deg., 511 deg., and 
499 deg. Isobutane mixed with six and a-half times its volume 
of oxygen detonated at 549 deg., 550 deg., and 545 deg.; and 
isobutylene at 546 deg., 548 deg., and 537 deg. Finally, coal gas 





mixed with thrice its volume of oxygen was found to explode in 
three experiments at the remarkably constant temperatures of 
649 deg., 647 deg., and 647 deg. It was found impossible, how- 
ever, to induce a mixture of coal gas and air to explode under these 
experimental conditions, . 

t will be clearly seen from the above experiments with 
gaseous mixtures of hydrocarbon and oxygen, that the tempera- 
ture of explosion falls as the content of carbon increases, us 
the mean temperatures for methane, ethane, and propane are 
667 deg., 616 deg. and 547 deg. respectively. Further, the 
temperature also falls with the degree of saturation, or in other 
words, the less saturated the hydrocarbons become the more 
readily do they ignite in contact with oxygen. Thus ethane, 
ethylene, and acetylene a pad with oxygen at 616 deg., 580 deg., 
and 511 deg.; propane and propylene at 547 deg. and 504; and 
isobutane and isobutylene at 548 deg. and 543 deg. It will also 
be observed, however, as would be expected, that these differences 
due to difference of saturation diminish as the series are ascended. 








AMERICAN ENGINEERING NEWS. 


(From our own Correspondent.) 

Elevated vailway locomotives.—A large number of locomotives are 
now being built for the New York elevated railways, and are of 
the usual type for such service, having four driving-wheels under 
the boiler, and a four-wheel trailing truck or bogie under the rear 
tank and bunker, behind an enclosed cab. The boilers are of the 
wagon-top pattern with Belpaire fire-boxes. The valve gear is of 
the ordinary link pattern. The fuel is anthracite coal. The 
engines haul trains of five large cars. The general dimensions of 
the engines are as follows :— 





Cylinders see. ee ee 00 nk se, oo wo. Se eee 
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Truck-wheels 2ft. 2in. 
Diam. of boiler ..  .. 3ft. 54in. 
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Tubes, diam. (outside) .. .. .. .. «. os -- bin. 
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Steel cars.—After some years’ careful investigation of the per- 
formance of freight cars with iron “‘tubular” frames on the 
Norfolk and Southern Railway, a special type of car with steel 
frame has been designed and found entirely satisfactory. The 
tubular frame cars were found unable to stand the severe shocks 
to which they are subjected with the modern heavy locomotives 
and improved draught gear, especially as the later cars were built 
with four instead of six sills. They were rated as of 60,000 Ib. 
capacity, but found to be altogether too weak for such a load, the 
sills showing serious bending and deflection. Another objection 
to these cars was the difficulty and delay in repairs owing to the 
number of special parts. The new cars have six longitudinal sills 
of Sin. steel channels, and end sills of 12in. steel channels. These 
are connected by transverse bolts with gas-pipe distance pieces, 
and by diagonal tie-rods. The needle beams are steel tee-irons, 
5in. by 34in. The parts are put together with turned bolts made 
with a driving fit, and this arrangement is found much more satis- 
factory than riveting, which same experience has been found with 
bolted connections on the Harvey steel cars previously described. 
The frame is trussed by four truss-rods fain. diameter, with 
threaded ends upset to ljin. diameter. The car can carry a 
distributed load of 80,0001b., and is designed to withstand the 
service test of buffing and corner strains, side and torsional strains, 
&c., as well as of the mere dead weight of the load. 

The Boston subway.—The city authorities of’ Boston, Mass., after 
considering various plans for improving the rapid transit—or local 
transportation—facilities, have adopted a providing for a 
tunnel system through which the present electric street cars, or 
trams, will be run instead of on the surface. The tunnel will be 
nearly or quite the full width of the streets, and will have side- 
walks for pedestrians, so that shops are quite likely to be esta- 
blished on basement floors, There is no network of sewers or 
water pipes to be dealt with on the route ; no quicksand or other 
treacherous material will be encountered, and no very high or 
heavy buildings will have to be underpinned, while the building- 
vaults do not extend beyond the kerb line. The cost is estimated 
at about 2,000,000 dols. per mile, including a lining of glazed brick. 
The depth need not be much more than 14ft., allowing 14ft. head- 
way for the cars and trolley poles, and 2ft. for an iron and concrete 
or brick roof, with asphalt covering. With electric traction there 
wil be no foul air or gas produced, and the ventilation will be much 
easier than if either horse or steam-power were used, The present 
service of electric cars is so continuous as seriously to interfere 
with street traffic, and to be a constant source of danger to pedes- 
trians. The city has been authorised by the Legislature to spend 
2,000,000 dols. on the work, and as the people have voted in favour 
of this plan instead of une for an eleva’ railway, a Commission 
has been appointed to carry out the work. 

Forestry in the United States.—Only a few years ago the work 
undertaken by the American Forestry Association to secure the 
preservation of the forests and a systematic forestry administra- 
tion, and to check the reckless use and waste of the timber 
resources of the continent, was looked upon generally asa visionary 
and utopian scheme, but the association has succeeded in obtaining 
some very practical results, One result has been to secure the 
sae a 4 of a Bill withdrawing certain of the Government timbered 
ands from settlement, to form forest reservations. The policy 
of reserving public timber lands for forestry pu , established 
by the last administration, has been recogn by the present 
administration, in reserving some 4,500,000 acres more—the 
Cascade Range and Ashland Timber Reserves in Oregon—making 
the total acreage in forest reservations nearly 18,000,000, and there 
is ground for hope that some rational legislation for protecting and 
utilising these reserves may be enacted. e Government is fully 

ed of the necessity of new legislation along the lines urged 

y the association; and there is a realisation that virgin forest 
resources have shrunk so as to expose as childish the cry of ‘‘inex- 
haustible” supplies, and the knowledge is at last dawning on the 
irrigators of the West that “the forest waters the farm,” while 
there is a general awakening of public interest in the forestry 
movement, which purposes to turn the irrational destruction of a 
great national resource into a rational husbandry of the same. In 
the Bill now introduced, protection of the forest reservations— 
comprising nearly 18,000,000 acres—is sought by the a 
of the army, which has done effective work in both the Yellow- 
stone Park and Yosemite reservations. The Secretary of the 
Interior is empowered to make such rules and regulations and esta- 
blish such service as will insure the objects of such reservations, 
namely, to regulate their occupancy, to utilise the timber of 
commercial value, and to preserve the forest cover from destruc- 
tion. He is also empowered to have cut and to sell timber on non- 
reserved lands under the same tions as made for the forest 





reservations, provided that it shall be first shown that such cutting 
will not be injurious to the public interests. The proceeds are to 
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form a special fund to be expended in the care and management of 
such reservations, i.e,, making them self-supporting. 

Outfall sewer.—A large i an outfall sewer is now 
being built at Salt Lake City, Utah, to carry off the sewage and 
convey it to a sewage farm or sewage disposal plant outside the 
city. As water is much needed and used for irrigation purposes 
it is expected that the sewage can be readily made available. The 
sewer will serve a district of about 3000 acres, lying 25ft. to 30ft, 
above the Jordan River. The sewer will be nearly eight miles long 
of brick and concrete, with an interior plastering of cement jin, 
thick, and the diameter will be 38in., 42in., 48in., 54in, and 64in, 
the latter giving a capacity of 35,000,000 gallons daily. The city 
has a population of about 60,000, and the streets are laid out to 
form rectangular blocks 600ft. square, with streets 132ft. wide, 
The grade is from 5.in 10,000 to 4 in 10,000, and the line follows 
the streets with 90 deg. curves of 127°32ft. radius. The work jg 
of brick and concrete, the base and sides being of concrete, with 
horizontal and vertical outer faces, and the upper part or roof arch 
is of brick, with two or three rings. The manholes arg placed at 
intervals of S00ft., and are 30in. diameter at the top, with iron 
heads and covers. The presence of water has necessitated the use 
of plank foundations, ora layer of gravel below the concrete in 
ae ae The total cost will be about 368,000 dols., and wil] 
be about 20 dols per linear foot, the cost for masonry alone being 
about 8 dols, per foot for the 64in, diameter. 








THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own Correspondent.) 


THE important revival which has appeared in Scotland and the 
North of England, as a result of the improved condition of the ship. 
building business and the placing of new Government orders for 
the new war vessels, has been received with great satisfaction here, 
On the Wolverhampton and Birmingham Exchanges it is percep. 
tibly assisting prices, and ironmasters are more confident, 
Open market quotations are not, however, changed on last report 
at 55s, to 57s, 6d. for all-mine pig iron, 45s. to 46s. for Midland 
pigs, and 38s, 6d. for common. Bars are £5 15s. for common, 
£6 5s. to £6 10s, merchant sorts, and £7 10s. best. Sheets, singles, 
are £6 17s, 6d., and doubles £6 17s. 6d. to £7, while native steel 
prices are £5 15s. for engineering and railway wagon plates, £6 10s, 

iler plates, £5 10s. angles, and £5 15s, bars up to 6in. and 
channels, 

A presidential address of much importance to engineers was 
delivered by Mr. James Roberts to the South Staffordshire 
Institute of Iron and Steel Works’ Managers on Saturday. Mr, 
Roberts insisted at much length upon the importance of a com- 
bined practical and technical educati Germany and France 
bad for some years been far ahead of us in all matters in the latter 
department, and now they were fully up to English practice also, 
In the future these nations would run England very bard. We 
wanted as a manufacturing nation men who had been brought 
up in works plus any amount of theory and science that could be 
acquired at the same time. Mr. Roberts commented upon the 
importance of pig iron for roll-making being absolutely free from 
sulphur, particularly when intended for hot rolling, and he pro- 
tested against roll-users permitting over-heating. The cost of 
broken rolls would be greatly reduced if, instead of employing 
unpowered plants, users would put in.complete trains of rolls with 
bek-platen and housings of sufficient size and weight to enable 
them to use 24in. to 26in. diameter rolls with next 18in. to 20in, 
diameter, and not being afraid of a little extra weight and strength. 

A considerable discovery of coal seams has been made on the 
Kinlet Estate, near Bewdley, in Worcestershire. For several 
months past boring operations have been going on under the 
direction of the Highley Mining Company, -and these have at 
length come upon a splendid seam of bituminous coal 6ft. thick 
at a depth of 300 yards. A shaft has been sunk to the full depth, 
and improved machinery is to be at onze laid down to work the 
seam. It is confidently believed by mining engineers that the 
discovery will lead to important developments in the district. 

A trade mark infringement case of abnormal audacity by foreign 
manufacturers has just come to light. For some years Messrs, 
John Moreton and Co., merchants, Wolverhampton, have been 
aware that their trade mark, ‘‘John Moreton and Co.” and the 
butterfly, was being infringed, especially in Brazil; but until four 
months ago they were unable to discover the culprit. Then, how- 
ever, one of their travellers on the Amazon River found out that 
guns bearing Messrs, Moreton’s trade mark were being supplied by 
a large manufacturer of small arms at Liége. The manufacturer 
offered to write an apology and pay Messrs. Moreton 20,000f., but 
the Public Prosecutor would not allow the case to be settled out of 
court, and the infringer has just been ordered to pay 15,000f. 
—£600—and write a letter of apology. 

The reports of the joint stock companies for the past half-year 
have now begun to issue. One of the first of these is the Union 
Rolling Stock Company, Birmingham. The directors state that 
the operations for the six months have been profitable and satis- 
factory. ‘Railway companies in the United States have been 
passing through a severe crisis. This company has granted exten- 
sion of time for the payment of some rents, but has made no 
losses, and none are ex . Several applications have been 
received, and new business to the extent of about £6700 has been 
entered into. The delivery of all cars under contract has been com- 
pleted. Important proposals are now under consideration.” The 
accounts show a favourable balance of £5566, out of which the 
directors recommend a6 per cent. preference dividend for the year, 
and a 10 per cent. ordinary dividend with a bonus of 2 per cent. 

The half-yearly meeting of the Wolverhampton Tramways 
Company this week was satisfactory in that the rd were able 
to announce an increase in profit of £206 over the corresponding 
six months, notwithstanding a reduction in car mileage of 358 
miles. A dividend of 4s. per share, as against 3s. 6d. in the 
corresponding half-year, on the ordinary capital has been declared, 
and £1000 been carried forward, being in excess of any 
previous similar amount. 

Two voluntary concessions of the eight hours’ day have this weck 
been made in this district. Mr. Woodall, M.P., who occupies the 
position of head of the Government establishments where the 
eight hours’ day has just been given, has announced to the work- 

ple of J. Macintyre and Co., earthenware manufacturers, 
ursiem, in which he is the senior partner, that his firm have 
resolved to concede a forty-eight hours’ week. Messrs. Walker 
and Son, Oxford-street, Birmingham, who two years ago reduced 
the working hours to fifty-three per week, have also determined to 
adopt the eight hours’ system. 











NOTES FROM LANCASHIRE. 
(From our own Correspondent.) 

Manchester.—During the t week decidedly increased anima- 
tion has characterised both the iron and steel trades of this 
district, with a more or less general upward tendency in prices. 
Whether this will be more than temporary remains to be seen ; but 
with stocks of iron held by consumers exceedingly low, any higher 
prices ruling would no doubt bring forward a considerable weight 
of buying, which would tend still further to stiffen the market. 
There are, however, still no indications of approaching general 
revival of activity, and until this is the case any very material 
advance in prices could scarcely be maintained. Here and there, 
amongst engineers, rather more new work has been coming forw: 
since the commencement of the year ; but generally this is of no 
great weight, and for the most part works are still only mnotoretaly 
supplied with orders to keep them going from hand to mouth, wit 
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little of importance ahead. Boilermakers report inquiries coming 
forward perhaps more freely, but they are nothing like so well off for 
work as they were during the greater part of acieh ou ‘The loco- 
motive trade remains in an exceedingly depressed condition, and 
much the same may be said with regard to the shipbuilding 
industry on both sides of the yoy 6 

The Manchester iron market on i uesday brought together a full 
attendance, with more inquiries stirring than has been the case for 
some weeks past. For pig iron, be poem buyers were showing 
more anxiety to place out orders, and better prices were obtainable. 
Lancashire makers were not quoting any advance upon late rates, 
put reported a pretty fair amount of business coming forward at 
their full prices, averaging 44s. 6d. for forge to 45s, for foundry, 
jess 2}, delivered Manchester. Moderately large transactions 
were put through in Lincolnshire iron at about 41s, 6d. for forge 
to 42s. 6d, for foundry, net cash, delivered Manchester, sellers in 
some cases holding out for about 6d. above these figures, and 
Derbyshire foundry was firm at 50s, to 51s., less 24, delivered, For 
outside brands there was a good deal of et upon the market, 
and although some of this was purely speculative, users were more 
eager about ey their orders, and makers’ prices were advanced 
quite 6d. to 1s, per ton, good foundry Middlesbrough being quoted 
at 44s, 10d., net cash, delivered Manchester, Eglinton at 48s., and 
Gartsherrie at 51s., net prompt ‘cash, delivered at the Lancashire 


vorts. 

’ In the steel trade there has also been a considerable weight of 
business put through, with a more or less general hardening in 
prices; good foundry hematites were quoted from 53s, 6d. up to 
54s. 6d., less 24, steel billets at £4 2s. 6d. to £4 5s, net cash, steel 
bars at £6 2s, 6d. to £6 5s., with steel boiler-plates generally firm 
at £6 10s. per ton, delivered in this district. 

No materially increased weight of business was, however, re- 
ported by finished iron makers, and no appreciably better prices 
were obtainable, their position, if anything, being rather worse, 
owing to the upward movement in raw material. For Lancashire 
bars prices average £5 12s, 6d, to £5 15s.; Staffordshire, £5 17s. 6d. ; 
Lancashire sheets, £7 5s, to £7 7s. 6d.; Staffordshire, £7 7s. 6d. 
to £7 10s.; Lancashire hoops, £5 17s. 6d. for random, to £6 2s, 6d. 
for special cut lengths, delivered in this district. 

Nut and bolt makers report more business coming forward, but 
no improvement in prices, 

In the metal market business continues slow, with list rates for 
manufactured goods barely maintained, 

I was shown the other ey a very simple arrangement for turn- 
stiles, devised with the object of preventing the stile being rushed 
by a crowd anxious to gain admission, when not unfrequently a 
number of persons are pushed through without payment. This 
arrangement, which has been patented by W. T. Ellison and Co., 
of Egerton-street Works, Salford, enables the attendant to have 
absolute control over the revolutions of the turnstile, and consists 
of a foot lever attachment operated by the attendant, which 
automatically stops the machine at each quarter of a revolution, 
whilst the machine works in such exact relation to the indicator 
that manipulation is rendered impossible, The operation of this 
foot lever is very simple, the locking of the stile being effected by 
the opposite end of the lever running in a series of inclined planes, 
each ending in a stop upon the bottom portion of the central bar, 
upon which the turnstile revolves. When the lever reaches this 
stop, the turnstile is locked, so that it cannot be moved, except 
in the reverse direction, until it is released by the attendant 
pressing down the foot end of the lever, so that the turnstile 
cannot under any circumstances be pushed round by any crowd 
beyond a quarter revolution, just suflicient to admit one person at 
a time. The arrangement is readily adaptable to existing 
machines, and has already given satisfactory results where it has 
been tried on the Lancashire County Cricket Club ground, at 
public baths owned by the Manchester Corporation, and one or two 
other places, 

Some time back I gave a short description of a new patent 
“Octopus” cotton press, designed by Messrs, Nasmyth, Wilson, 
and Co., of the Bridgwater Foundry, Patricroft, near Manchester, 
which had been sent out to India. This press has given so much 
satisfaction that another of the same design, which is to be 
powerful enough for a 600 1b. bale—considerably in excess of the 
ordinary capacity of these machines, which hitherto have been made 
for not more than 400 lb. or 500 1b. bales—has been ordered, and is 
now in course of manufacture by the above firm, Messrs. Nasmyth, 
Wilson, and Company, have also on order a pair of large compound 
blowing machines for Russia, similar to engines of the same type 
made by them some few years ago, and they are also busy with an 
order for locomotives for the Japanese railways, and are completing 
two special wheel lathes for the Imperial Government Railway of 
Japan. 

Since the business opening of the Manchester Ship Canal on 
New Year’s Day, when the vessels coming up had to be restricted 
to those drawing not more than 18ft., active dredging operations 
have been carried on for deepening the channel at several points, 
to which I referred at the time; and now, in the shallowest 
parts of the canal, there is a depth of 23ft., and it is expected 
that by the end of April there will be the full depth of 26ft. from 
end to end. Since the opening there has been a good deal of 
washing down of the banks, which will necessitate some slope 
protection works being undertaken before long. This washing 
down has not been caused by the large steamers which have come 
along the canal, but by the small passenger steamers of light 
draught, the screws and propellers of which disturb the water on the 
surface, the larger steamers, with their screws well under water, 
causing little or no damage to the banks. The traffic so far on the 
canal has been only very moderate, but when tke canal is more 
fully equipped for dealing with the requirements of the shipping 
trade, considerable improvement is looked for, and the large com- 
mercial houses in Manchester are taking vigorous steps for securing 
all the traffic possible for the canal. 

The coal trade has been gradually quieting down lately, and 
in the better qualities stocks here and there are beginning to 
accumulate, whilst some of the pits have barely been able to keep 
on full time. Steam and forge coals and engine classes of fuel 
move off fairly well, but supplies are ample for requirements, List 
rates at the Lancashire collieries remain without quotable change, 
but there is less firmness generally, and neighbouring districts— 
Derbyshire, Yorkshire, and Staffordshire — are beginning to 
compete in this market, at lower prices, with the result that there 
is a general belief that before long some giving way will be found 
necessary, and buyers are purchasing chiefly from hand to mouth. 
At the pit mouth, best Wigan Arley averages 14s, and 14s, 6d. up 
to 15s. for special qualities ; Pemberton, 4ft., and seconds Arley, 
12s, 6d. to 138s.; common house coal, 11s. to 11s. 6d.; steam and 
forge coals, 10s, to 10s. 6d.; burgy, 8s. to 8s, 6d,; best slack, 6s, 
up to 7s., and common, 5s, to 5s, 6d. per ton. 

For shipment there is only a moderate demand, but with no 
pressure of supplies, prices are steady at about 12s, to 12s. 6d. per 
ton for steam coal, delivered at the ports on the Mersey. 

Barrow-—There is a much better tone in the hematite pig iron 
trade this week, and there seem to be signs of a much better 
market in the early future. The output of pig iron is steadily 
maintained, but there are only thirty-one furnaces in blast on the 
West Coast, compared with thirty-seven in the corresponding period 
of last year. Prices are firmer, and makers are quoting 46s. per 
ton for mixed Bessemer numbers, net, f.o.b., while warrant holders 
are quoting 48s, 24d., net cash, and 45s, 14d. buyers. Stocks have 
shown a further increase during the week, of 4813 tons, and there 
is now on hand in warrant stores 111,194 tons, being an increase of 
16,571 tons since the beginning of the year. 

Iron ore is very easy in tone, and sales are comparatively few. 
In fact the local consumption of iron ore has fallen off, and there 
has been no increase in the demand from other sources. Native 
ores are quoted still at 9s. per ton for ordinary, and 11s, 6d, per 
ton for best sorts. 

Spiegeleisen is being smelted both in Furness and West Cumber- 
land, and some cargoes of ferro-manganese have been imported. 


The latter is quoted at £11 5s. per ton for 80 per cent. 
qualities, and spiegeleisen is still at 72s, 6d. per ton for 20 per 
cent. descriptions, 

The steel trade is quiet so far as new orders are concerned, and 
there are not many good prospects either in the rail or the general 
trades, as large specifications do not seem at present to be required. 
The mills have been busy in all departments for two weeks, and 
will remain equally so for three more weeks, even if new orders do 
not come in, and some are certainly expected in the meantime. 
Heavy rails are quoted at £3 15s, per ton. Nothing is doing in 
light rails, blooms, slabs, wire rods, or general merchant steel. 
Plates are being produced ona large scale for shipbuilding and 
boilermaking purposes, and there is reason to believe there will be 
plenty of orders for this class of metal from local as well as from 
general sources, 

Shipbuilders and marine engineers are getting more and more 
busy every week, and full time is now being worked in all depart- 
ments, 

The coal and coke trades are steadily employed, and deliveries 
are more full than they bave been, but prices are high. 

In warrant stores the stocks of hematite during the week have 
increased to the extent of 4813 tons on the West Coast, which now 
represent 111,194 tons, being an increase of 16,571 tons since the 
beginning of the year. 

The depression in shipping is as bad as ever. The exports in the 
pig iron and steel business from the West Coast ports during the 
past week have been 4540 tons, compared with 13,209 tons in same 
week of last year, a decrease of 8669 tons. Up to date the ship- 
ments this year amount to 27,906 tons, 49,253 tons being the 
amount for the corresponding period of last year, a decrease of 
22,347 tons. 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 


THE serious decline in London prices for coal caused some excite- 
ment here on Tuesday, Since the re-opening of the collieries 
quotations have been maintained in London at a very high figure, 
and a fall was inevitable. The abnormal values which ruled in the 
London market have considerably helped the South Yorkshire pits. 
The extent of time it has taken to bring down prices in the metro- 
polis proves once more what a very large market London is, and 
what a heavy tonnage of coal is required to satisfy it. The effect 
on the South Yorkshire coalfield is expected to be an immediate 
weakening of prices, particularly if the weather should be 
mild, At present a sharp spell of cold, threatening snow, is being 
experienced. If this were to last for any time, current quotations 
might be maintained ; but coal merchants scarcely expect that pit 
prices will be held for long—otherwise the coal trade is brisk. No 
stacking of any consequence is perceptible. At the expiration of 
the present quarter the contracts of several railway companies will 
run out, Coalowners state that they are determined not to renew 
these contracts except at the advance already arranged for in the 
case of the North-Eastern Company, viz., ls. 6d. per ton over the 
existing rates. Some of our large manufacturers have contracts 
running until June 30th next ; these were entered into last summer, 
at the low prices then ruling. New contracts, made by Sheffield 
steel firms this year, are at advances of from Is. to 2s. per ton on 
the previous contracts. 

The firm tone in iron, noted last week, is maintained. For West 
Coast irons the price asked this week is 54s., and for East Coast 
brands, 52s., both at Sheffield. The higher values are no doubt 
caused by dearer coke, which has risen ls. to 1s. 6d., and the 
increased demand due to the placing of large orders for ship plates 
for the English Government, South Yorkshire coke is in good 
request, and is quoted at 11s. per ton at the ovens. Common forge 
irons are at 41s. per ton, delivered at Sheffield. The large works 
are generally very well employed, and, on the whole, the year 
appears to have opened out very well. A local company engaged 
in the heavy trades is doing some good work for the Chinese 
Government. Itis expected that more important orders will soon 
be forthcoming. 

In the lighter industries the cutlery manufacturers are indiffer- 
ently employed, Better advices are to hand from Australia. 
Horticultural tools and garden implements, such as lawn mowers, 
are in excellent request for the season just opening. 

Mr. J. Cooper Wing, managing director of Messrs. George 
Wostenholm and Son, Washington Works, has returned to 
Sheffield after a long journey in the trading quarters of the United 
States. No gentleman in the cutlery trade is more able to speak 
with authority on tke probable effect of tariff revision. Mr. 
Wing believes that the competition which Sheffield manufacturers 
have to fear is that of the German and not the American makers. 
The Germans, he says, are not only able to compete successfully 
in the lower grades, but in the best classes of goods. The 
McKinley Act, he states, simply transferred the business from 
England to Germany. The Germans have to be met both in the 
matter of quality and price. Mr. Wing regards the Wilson Tariff 
Bill as exceedingly doubtful. Even if it , English cutlery 
will still be handicapped by 45 per cent , with no little probability 
that this might be increased. Mr. Wing says that one German 
Cutlery Exhibition—that of Henckel—was very attractively and 
tastefully displayed, exciting much attention and admiration. 

The Sheffield Chamber of Commerce and Manufactures in their 
report for the year 1893, to be submitted to the annual meeting 
on the 30th inst., state that owing to the coal war and many 
other causes, the past twelve months have been a disappointing 
year to the commercial community. Generally, the present posi- 
tion, they find, is one of expectancy, and should the coal 
dispute be satisfactorily settled by some permanent arrange- 
ment such as is anticipated, the Chamber look for a revival 
in the trade of the district. The Chamber devote a large por- 
tion of their report to the dispute. A resolution was passed 
which expressed the opinion that the miners were in the wrong 
in refusing arbitration, thus causing privation to thousands 
of people, and concluding by stating that it was with unfeigned 
pleasure the council learned that the Government intended 
stepping in. The report stated that there was still greater 
uncertainty as to whether the struggle might not be renewed on 
an early date, but the council sincerely hoped that all concerned 
in the coal trade would think, not once or twice, but many times, 
before they again plunged the country into the suffering from 
which it had just emerged. The council, taking note of the con- 
tention that wages should regulate prices, felt bound to put on 
record their belief that this notion embodied an economical heresy, 
and, if adopted, would be sure to recoil upon all concerned in the 
coal trade. 

Mr. F. M. Clark, who has been on the staff of the United States 
Consulate of Sheffield for many years, has been appointed Deputy- 
Consul, in recognition of valuable services, 

The Yorkshire Railway Wagon Company, in its sixty-first half- 
yearly report, covering the period ending 31st December, 1893, 
states that the company now owns 9929 wagons and fourteen 
engines. The dividend is £6 5s, per cent., £750 being added to 
reserve, and other sums applied to works or carried forward. The 
subscribed capital is £388,400 in £10 shares, 

I regret to record the death of Mr. Robert Roper, secretary and 
manager of the Sheffield Forge and Rolling Mills Company. Mr. 
Roper, who was only forty years of age, was at one time on the 
staff of the Sheffield and Hallamshire Bank, which he left thirteen 
years ago to take up the position of secretary to the Sheffield 
Forge and Rolling Mills. He afterwards combined the duties of 
secretary and manager, and continued to occupy the joint position 
up to his death. Mr. Roper, who was exceedingly well known in 
manufacturing circles, was entirely a business man, and took no 
litical or icipal affairs, 

Mr. Sampson Morley, chief of the Cleansing Department of the 











Sheffield Corporation, has invented and paten a new street 


than the appliance nowin use, His long experience in the sanitary 
work of the Sheffield municipal authorities has led him to see the 
faults of all existing gullies, and the present apparatus is the out- 
come of observation and consideration, 








THE NORTH OF ENGLAND. 
(From our own Correspondent.) 


InbDICATIONS of improvement in the iron and allied industries 
are very marked this week, and demand is brisker than has been 
reported for probably several years at this season, while in 
most branches prices have been further advanced, and alto- 
gether the tone of the market is optimist; indeed people, as 
a rule, do not seem to question that a revival has set in, 
Both financial and commercial authorities agree in this, and 
consumers of iron and steel, thinking that as there is appa- 
rently no chance now of the easier prices for which the 
were waiting, are buying freely, so that they may replenis 
their stocks as quickly as possible, Delay in purchasing will 
probably mean the payment of higher prices, for the prospects 
are now in favour of the producer, seeing that before long 
the spring business will have commenced, and we are not far 
off the close of the period that is usually the quietest in the year. 
If this revival had set in during the autumn there would have been 
good grounds for expecting that it would not be maintained with a 
dull time approaching, but with that time fast passing away, and a 
generally busy period at hand, the chances are in favour of the 
improvement continuing. In a great measure the more active 
business is the result of the revival in shipbuilding, but what seems 
most to have favourably affected the market this week is the giving 
out of orders for 17,000 tons of steel plates for the British 
Admiralty, the bulk of which will be manufactured in this 
district. The Admiralty are said to have been waiting to place 
these until they saw that they could not buy them at any cheaper 
rates, and now that the tendency is so markedly upwards, they 
have determined that the time has arrived when they cannot longer 
delay. This has had its influence on other consumers of plates 
and angles: and this week there has been a good deal of buying, 
with the result that manufacturers have seen their way to put up 
prices 5s. per ton for plates and 2s. 6d. for angies. The Admiralty 
order is not large when the capacity of the district is taken into 
account, for one Northern firm alone could execute it in three 
weeks or a month ; but it is important on account of the influence 
it has upon private buyers, and that it has served to quicken trade 
there is no reason to doubt. Nearly all the steel plate mills are 
now fully anne. and preparations are being made to increase 
the output. essrs. Bolckow, Vaughan, and Co., are about to 
put down a mill for the manufacture of light plates, and their 
plate-making plant at Eston, which was idle for a long time last 
year, is now running more fully than for a couple of years past. 
The Stockton Malleable Iron and Steel Company has secured some 
of the Government orders for steel plates, and is starting an 
additional mill. The improvement in the plate trade has confined 
itself almost exclusively to steel plates, there being very little 
change as regards iron plates, and this may be seen when it is 
stated that, of the new vessels being constructed, something like 
98 per cent. are of steel. Thus the iron plate mills which had tu be 
closed on account of the depression are still idle, and probably will 
have to be adapted to the manufacture of steel before they can be 
restarted. 

Steel ship-plates have been advanced to £5 7s. 6d., less 24 per 
cent. per ton f.o.t., and iron plates to £5, less 24 per cent.; but 
there are still some firms who would not refuse half-a-crown less. 
Steel angles are £4 17s. 6d., less 24 per cent., and iron angles 
£4 15s., less 24 per cent., while common iron bars are obtainable 
at £5, less 24 per cent., though not very readily, because manu- 
facturers are not badly off for orders. The rail trade has not had 
much experience of improvement yet, and heavy rails can still be 
bought at £3 15s. net. For steel sleepers and steel chairs a some- 
what better inquiry may be reported, the latter competing with 
the old cast iron chair. The North-Eastern Railway Company is 
requiring 360 tons of steel girders varying from llft. to 36ft. in 
length. There is not much competition in this branch, as only a 
very few firms are engaged. r. W. H. Loveridge, of West 
Hartlepool, has purchased the Milton Ironworks in that town, 
which bave been idle for many years, but he does not purpose to 
recommence the manufacture of iron and steel at present. 

The pig iron trade has shown considerable animation this week, 
and all the prices are higher. Thus No. 3 Cleveland pig has gone 
up 6d., making it 2s, 3d. above the recent minimum; forge quali- 
ties are advanced 9d., the rise with them being 2s. 9d. to 3s.; and 
East Coast hematite pigs have increased ls. in value, being now 
2s. 6d. above the bottom. The increase in the demand for this 
hematite pig is very marked, not only from local consumers, but 
also from Sheffield and Scotland. A considerable number 
of Sheffield buyers have been in this district this week 
endeavouring to buy mixed numbers, and expecting to get 
them at 44s. or 44s. 3d. at the works here, but they found the 
makers most determined not to sell under 45s., and they have 
since had to pay that figure. Cleveland makers have begun to do 
a very large | 2A in hematite pig with Scotch consumers, and 
are competing very successfully with the Scotch makers, under- 
selling them on their own ground. The latter believing that the 
competition is only temporary, refuse to reduce their prices. But 

nality is also said to have as much as price to do with the Scotch 
donent for Cleveland hematite, the too sulphury coal used at some 
Scotch furnaces being detrimental, and besides this the cost of 
production is heavier. A large quantity of ordinary Cleveland iron 
is also at present being sent to Scotland, and on Monday alone no less 
than 5400 tons of pig iron was sent from the Tees to Scotland, in fact 
nearly all that was shipped went there. The increased demand for 
East Coast hematite pig iron is causing a greatly enlarged con- 
sumption of foreign ore, and on Monday the import into the Tees 
was no less than 16,336 tons from Bilbao, Santander, Carthagena, 
Decido, and Coquimbo, that from the last-named port being man- 
ganese ore. Foreign ore is becoming dearer, this being partly due 
to the great demand, and partly to the increase in freights. The 
rate Bilbao-Middlesbrough is 5s, 44d., Stockton 5s. 6d, and Tyne 
Dock 5s., Huelva-Middlesbrough is 8s., and Ergasteria-Middles- 
brough 10s. per ton. 

Cleveland No. 3 pig iron has been advanced to 36s. by merchants 
for Sebnenay Seok delivery, and no one will accept less, while 
several of the makers are asking more and realising it. A large 
quantity of pig iron, and especially of the Redcar brands, is being 
shipped to Japan, one vessel alone this week carrying 2000 tons to 
Yokohama, Cleveland warrants have advanced to 36s, 1d. cash. 
The stock held on Wednesday evening in Connal’s stores was 
107,307 tons, or 5852 tons increase this month. Notwithstanding 
this it is expected that pig iron stocks in the district will show no 
increase this month, as the local demand has been better, and ship- 
ments are above the average for the month. Thus the exports of 
pig iron from the ‘lees this month to Wednesday night were 
47,677 tons, against 48,995 tons in December, and 34,020 tons in 
January, 1893, and 39,512 tons in January, 1892, all to 24th. No. 4 
foundry pigs have gone up to 35s. 6d., grey forge is 35s., mottled 
34s. 6d., and white 34s.; but there is not much to be had, and it 
would almost appear as if shortly the tables would be turned and 
the commoner qualities realise relatively better prices than No. 3; 
for a long period it has been the other way on. 

The twenty-fifth annual meeting of the Board of Conciliation 
and Arbitration for the Manufactured Iron and Steel Trades of the 
North of England will be held at Darlington on Monday next. 
The. Conference on conciliation, held last Saturday at Durham, 
under the presidency of the Bishop of Durham, has been regarded 
with widespread interest, and cannot fail to further greatly 
the extension of this most desirable method of adjusting 
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difficulties between. master and men. Mr, Thomas Burt, M.P., 





i 
i 
| 





82 





THE ENGINEER 





Jan. 26, 1894, 








showed very clearly that compulsury arbitration would not 
answer, and it is not likely that the Government will propose 
any such measure. The very essence of such a mode of adjusting 
disputes is that the reference must be voluntary. Mr. David Dale, 
who was the initiator of the Board of Arbitration in the finished 
iron trade of this district a quarter of a centur , delivered a 
very lucid address, in which he gave at length the causes that had 
led to the formation of that most successful organisation, and 
sketched its subsequent history. Mr. William Whitwell, the 
present president of the Board,and Mr. Edward Trow, the operative 
secretary, who both assisted in its establishment, bore testimony 
to its success. 

A deputation from the Stockton Chamber of Commerce on 
Monday had a conference with the quay committee of the Town 
Council on the subject of improving the river frontage. A scheme 
was submitted by Mr. Thomas Wrightson, M.P., whereby the 
Corporation’s river frontage, which is in a defective condition, may 
not only be protected, but also deepened, so as to admit of the 
accommodation of larger vessels. 








NOTES FROM SCOTLAND. 


(From our own Correspondent.) 


Tue Glasgow pig iron market has been exceptionally strong this 
week. Several of the ironmasters advanced their prices, and from 
this and other causes more than usual interest was shown in the 
speculation department of the market. An active business has 
been done in tch warrants from 43s, 2d. to 43s. 6}d. cash. 
Cleveland iron has sold from 35s. 9d. to 35s. 114d., and there has 
been a little more inquiry for Cumberland hematite, which changed 
hands at 45s. 3d. to 45s. 6d. Middlesbrough hematite warrants 
have been quiet, but steady. 

The special brands of makers’ pig iron have been advanced in 
a number of cases 6d. to Is. per ton, and the current prices are 
as follow :—G.M.B., f.o.b. at Glasgow, No. 1, 44s. 6d.; No. 3, 
43s. 6d.; Monkland, No. 1, 45s. 6d.; No. 3, 44s. 6d.; Carnbroe, 
No. 1, 46s. 6d.; No. 3, 45s.; Clyde, No. 1, 49s. 6d.; No. 3, 46s. 6d.; 
Gartsherrie, No. 1, 52s.; No. 3, 48s.; Summerlee and Calder, 
No. 1, 52s.; No. 3, 47s. 6d.; Coltness, No. 1, 56s. 6d.; No. 3 
50s. 6d.; Langloan, No. 1, 60s.; Glengarnock at Ardrossan, No. 3, 
47s.; Dalmellington, No. 1, 47s. 6d.; No. 3, 45s. 6d.; Eglinton, 
No. 1, 47s. 6d.; No. 3, 46s.; Shotts, at Leith, No. 1, 54s. 6d.; 
No. 3, 50s. 6d. 

There is so far little or no improvement in the export demand for 
pig iron, and the shipments are small. They amounted in the past 
week to only 3480 tons, compared with 3075 in the corresponding 
week of 1893. Of the total there was sent to India 150 tons, 
Australia 170, Italy 200, France 86, Holland 70, Belgium 50, 
China 60, other countries 170, and the quantity sent coastwise was 
2525 tons, against 1572 in the same week of last year. 

A good deal of interest has been shown in the last few days in 
the market for hematite pig iron, chiefly in consequence of reports 
to the effect that some of the principal consumers have been 
purchasing this class of iron pretty freely in the Cleveland district. 
Scotch makers of hematite are firm in their prices, and do not 
at all feel inclined to allow the market to slip away from them. 
They have been able hitherto, however, to keep a fast hold 
of the hematite business, regulating their prices so as to meet 
the market. The allegation is made that on the present occasion 
they have been less inclined to do this than usual, and that con- 
siderable purchases have accordingly been made in England. 
That rather more Cleveland hematite than ordinary has been 
coming into Grangemouth appears to be certain, but some authori- 
ties are inclined to think that the significance of this matter has 
been exaggerated. Be this as it may, there can be little doubt 
that pigs have been moderate, and that the ironmasters will do 
what they can to meet the condition of the market. 

Two additional furnaces have been put in blast since last report, 
both of them on hematite ; and there are now thirty-one furnaces 
producing ordinary and special brands, and nineteen hematite, the 
total of fifty comparing with sixty-nine at this time last year. 

A better inquiry for steel has imparted some firmness to the 
business. It is felt that the shipbuilders cannot now delay much 
longer the issue of specifications for the work they have in hand. 
Indeed, the stimulus that was given to the trade by the intimation 
of the Government’s naval policy was the signal for placing a good 
amount of private work, with the object of anticipating possible 
higher prices. Merchants are understood to be committed to 
large sales forward, and thus anxious to provide for a portion of 
their obligations. It thus happens that the market has improved 
all round. There wasa proposal last week to raise prices 5s. per ton, 
but when the representatives of the trade came together and talked 
the matter over, they decided that it would be better to make an 
advance of only 2s. 6d. in the first instance. By this increase ship 
plates are raised to £5 10s., angles £4 15s., and bars £5 17s. 6d., 
all less the usual 5 per cent, discount for delivery in the Clyde 
district. 

There has been less animation in the malleable iron department, 
although some of the makers report that they are fairly employed. 
The expectation is, however, that this branch will participate in 
the general improvement now going on in the market. 

The past week's shipments of iron and steel manufactured goods 
from the Clyde are considerably smaller than usual. They 
embrace sewing machines to the value of £1585, other machinery 
£1280, steel goods £697, general iron manufactures £6259. 

The coal market maintains its position very well. Supplies are no 
more than are required in a majority of districts. The demand for 
manufacturing requirements has been expanding, with the result that 
prices are maintained. The impression is now entertained that the 
lst of February may be got over without a re-opening of the 
wages question, and this would be an immense advantage to trade. 
The coal shipments from Scottish ports in the past week reached 
ay tons, compared with 116,433 in the corresponding week of 
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WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


THERE has been very little alteration in trade of late, both the 
iron and steel and coal trade remaining in a sort of status yuo. 
With regard to coal, the change from a brisk run that animated 
everyone, to a quiet state, with prices scarcely fluctuating one way 
or the other, has prompted some of the coalowners to suggest that 
a weekly holiday on the part of the colliers might ape 4 improve 
things. One coalowner states that at present the output is too 
large, and prices suffer ; another, that if colliers abstained from 
working on Mondays it would be a benefit to trade. 

I give these opinions on the credit of local contemporaries, but do 
not believe that these views represent the opinions of the principal 
coalowners, those especially who are connected with the Colliery 
Association of South Wales and Monmouthshire. It has always 
been maintained by the controlling body of owners that the 
monthly holiday was literally ‘‘a curse to the collier, and a 
grievance to the coalowners.” How the idea of a weekly holiday 
can be supported now is problematic. The truth lies in this 
hypothesis: ‘‘ That it is the view of the small house coalowner, 
and of those who have not sacceeded in securing good contracts.” 

A coal agent at Cardiff, who takes a strong and impartial view, 
and condemns the weekly holiday, says, ‘‘One day a week would 
mean 18 per cent. limitation of ontput, affecting seriously the cost 
of production, and lessen Cardiff exports by at least two million 
tons per annum, thus prejudicially affecting everybody.” 

I am glad to hear that the financial crisis in Italy. which for a 
little time caused a scare amongst the Cardiff firms, will pass 
without injury. A syndicate of leading coalowners had entered 
into large business with Genoa and other quarters, but before 





doing so had received coal at a very low rate, and on excellent 
authority, I hear, have lost nothing, as the high rate of exchange 
has been well counterbalanced by the low freights of the last year 
or two. 

On the authority of the Italian Consul, a contemporary gives an 
insight into the large proportions of Cardiff coal business with this 
country. ‘‘The quantity of coal received in Italy annually 
amounts,” he stated, ‘‘to millions. Last year 657 steamers and 
sailing vessels were cleared ; and of the cals exports 75 per cent. 
go to Genoa, and are then conveyed to Lombardy, Switzerland, 
and other destinations.” 

Present prices of steam coal this week at Cardiff are from 13s. 9d. 
to 14s. 3d. for best steam, some of the owners who are well sold 
holding out for the higher price. Seconds are rather weak, from 
12s, 6d. to 12s, 9d.; and small, for which there is good demand, 
6s. 6d. to 7s. 3d. 

In a run on the whole length of the Taff this week, it was evident 
to the least observant that small coal promises soon to bea trouble ; 
long lengths of trains and collections were common. A corre- 
spondent inquires if any cheap method is known of bringing up 
small steam to the condition of small bituminous coal. ‘‘Steam 
coal,” he is aware, ‘‘ is the absence of all but a small percentage 
of bitumen, and anthracite the entire absence. Now, by re-intro- 
ducing the bituminous principle into small steam, a great saving 
might be effected.” I give the query for what it is worth. 
Newport firm, I think, has brought out a cheap briquette, which 
— be useful. 

e quietness of the steam coal trade and the lessened severity 
of the weather have not been without effect on the house coal 
trade, which is getting easier day by day. Last quotations were: 
No. 3, Rhondda, from 13s. 9d.; brush, 10s. 9d. to 11s.; small, 
8s. 3d. to 8s, 6d. No. 2 Rhondda from 12s, 6d.; through, 10s. ; 
small, ts. 6d. Patent fuel is in moderate demand, prices 12s, 9d. 
to 13s. 3d. Cardiff and Swansea coke keeps at the same figure, 
and only an average inquiry is being made :—Furnace, 17s. 6d. to 
18s.; foundry, 18s, 6d. to 19s, 6d.; best foundry, 22s. to 22s, 6d. 
Pitwood is falling in price — large quantities coming in. 

The death is announced of Mr. Burnyeat, of the well-known 
firm of Burnyeat, Brown, and Co. He was interested in coal 
mines in South Wales and in the North of England, and resided 
part of his time near one of their collieries at Lletty Shenkin, 
Aberdare. 

It is expected that the Albion Company will declare the same 
dividend as for the previous six months, making 10 per cent. per 
annum. This colliery lies in the track of the proposed East 
Glamorgau Railway, promoted by the Barry, and one of the long 
streets of new dwellings is threatened. 

New steamers are still in evidence, and a number will be required 
to make up for late losses. Evan Jones and Co, have given a 
contract to Sir W. ~~ | of Hartlepool, for a steamer of ¢ tons, 
at a cost of £20,476. It is to be 27lft. in length, 38ft. breadth of 
beam, and draught 20ft. 8in.; steamer to be fitted with triple- 
ex jon engines, 

is makes the eighth ordered for various firms, deadweight 
ranging from 3000 to 4000 tons, and implies at least confidence in 
trade. 

It was gratifying to see a few trucks of rails on the Dowlais lines 
this week. More inquiry is reported, and it is under discussion in 
good quarters that the success of the heavy rail made by Dowlais 
for the Severn Tunnel may have imitators. Experts admit that a 
heavier rail than the average is a necessity for electric railways, 
but we must wait a little for these. In the steel trade districts a 
matter of closer significance is the prospective increase of the 
Navy and the greater demand for Welsh steel. ‘‘ Dowlais-Cardiff ” 
this spring is expected to complete, or at all events show a great 
stride towards completion, and will be in a position to meet 
this demand, As rds Cyfarthfa the requirement for steel bars 
continues large, and the animation there this week has been 
marked. This week, too, the new industry—the brickworks—was 
completed, and the first kiln turned out. The latest scientific 
appliances have been brought to bear at the brickworks, and I note 
that as all the waste heat from coke ovens and furnaces is utilised, 
the quoted prices are likely to put a number of competitors out of 
the market. 

Imports of ore from Dudda and Benisay are coming in freely. 
Prices have not moved to any but a small extent. Glasgow pig 
has been slightly better, and so also Middlesbrough. Latest 
quotations: — Gio ow, 43s. 1l4d.; Middlesbrough, 35s. 10d.; 
hematite, 44s.; Welsh bars, £4 [5s. to £4 17s. 6d.; sheet iron, 
£6 15s. to £7 ; steel, £7 to £8; steel rails, £3 15s, to £3 17s. 6d., 
heavy ; light, £4 10s. to £4 15s.; Bessemer bars, £4 2s. 6d. to 
£4 5s.; Siemens, £4 7s. 6d. to £4 10s., 24 discount, cash. Block 
tin is weaker ; from £71 10s. Tin-plates show no improvement in 
price ; Bessemer, 10s. 6d. to 10s. 9d.; Siemens, 103. 9d. to I1s.; 
ternes, from 20s. to 25s.; charcoal. best, from 12s, 

The condition of the tin-plate trade is little altered. 
third of the mills are now “‘ laid off,” and a deal of destitu- 
tion in certain districts is reported. The trade done is of a hand- 
to-mouth character, though why this is done, with a certainty 
existing that prices cannot be lower, is inexplicable, especially as 
an improvement in demand is probable. In the Briton Ferry 
district eleven mills are working out of twenty-two, but the Vernon 
are to make a start, an amicable arrangement having been brought 
about. A fine cargo of 2900 tons of plates left for Batoum this 
week, The loading only occupied thirty-seven hours. 

It is well known that a very considerable quantity of the 
carbons used in England for are lighting have hitherto been 
imported from abroad. The best quality, which must be used to 
attain the best results in this system of lighting come from the 
Continent ; and others of different quality, used with much less 
satisfactory results, are an American product, The recent success 
of the arc light as a high-class illuminant is very much a result of 
the use of the superior carbons; a cored positive and a solid 
negative with a continuous current being used, and both rods 
cored with the alternating current. Solid positive carbons, often 
of poor quality, are still used to a large extent ; and it is in these 
cases that the unsatisfactory burning of the lamps leads many to 
think still that the arc light is necessarily at times a poor light and 
an unsteady light. Under the title of the English Electric Carbon 
Company, a company has been formed to enter commercially into 
the manufacture of electric-light carbons. ‘The factory has been 
erected at Brymbo, in North Wales, on modern lines, equipped 
with special machinery and appliances, and is now in full opera- 
tion making what are to be known as Pheebus carbons, 
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NOTES FROM GERMANY. 
(From our own Correspondent.) 


Since last week the condition of the iron markets over here has 
not changed in a manner worth speaking of. On the whole, a 
slightly improving tone has characterised the iron and steel trade, 
and prospects are brightening. For the present but small lots are 
being ordered, but as prices appear to have touched bottom, 
buyers will soon leave their reserved position and begin to replenish 
their stocks, which have fallen very low during the last months, 

From the Silesian iron market there is nothing new to report, the 
employment at the blast furnace works remaining weak and 
irregular. In manufactured iron there has been rather more 
doing upon the week, the inquiry on local account being fair, but 
a long way from good. Only a very slow business is still reported 
in the steel trade, with prices tending to weakness. The plate and 
sheet mills complain of a very limited demand and a continued 
poo down of prices. The foundries, though selling at very 
ow figures, find it extremely difficult to secure new work, and 
have resolved on a further reduction of M. 1 p. 100 kilos. 

In the Austro-Hungarian iron trade the renewal of the Iron 
Convention forms the most important event of the week. There 
has been quite a ‘‘rush” immediately afterwards, and the demand 
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for both raw and finished iron has decidedly increased. Prices are 
generally, the same as during previous weeks, but an improvement 
in quotations is likely soon to take place. Confidence in the 
development of the iron business has returned, and there is eve 
prospect of a fair spring season. A decreasing tendency is notice. 
able on the Belgian iron market, and prices for the various articles 
are decidedly falling. On the 20th December, 1893, railwa: 
carriages were being offered at 1874f.; while on the 5th of 
January of present year, 1729f. only were asked. On the Ist of 
January the number of blast furnaces in blow was :— 
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The total production of pig iron in 1893 has been estimated at 
708,075 t, against 761,130 t. in 1892, showing a decrease of 53,000 t, 
on the year. Up to date, Luxemburg forge pig is quoted 44f, to 
54f. p.t.; Luxumberg foundry, No. 5, 45f. to Tor. p.t.; merchant 
bars, No. 1, 112°50 to115f. p.t.; No.2, 117°50 to 120f. p.t.; No, 3 
122°50 to 125f. p.t.; girders, 110 to 115f.; angles, 120f.; shvots 
for export, No. 2, 127°50f.; No. 3, 147°50f.; No. 4, 217,50f. p.tes 
steel rails, 95f. p.t. at works. ; 

In France the joining of the works of the North and East 
departments has had a decidedly favourable influence on the 
general tendency of the iron industry. Prices are beginning to 
show considerable firmness ; some weeks ago the price of 150f. p.t, 
for bars, and 160f. p.t. for girders was but with difficulty main- 
tained, but now prices are stiffening, and an advance of 5f. p.t, 
on former quotations is willingly agreed to in most cases, 
C Ss are ing forward with their orders pretty freely ; in 
girders a fair business is doing, and the mills are likely to remain 
in regular activity for some time ahead, an order for 30,000 t 
having been given out lately. The East Railway has divided an 
order for 50,000 t. steel rails among the four steel works of the 
East department, to be delivered in 1897 and 1898. The same 
company has invited tenders for the supply of 1500 t. iron material 
for the re-building of the railway station at Troyes. 

In mectcceing ly M the iron trade continues to show 
improvement in all departments, though the business actually 
done is still but limited, and the prices quoted are far from satis- 
factory, there is a generally more confident tone prevailing, and 
— for spring yusiness are considered as favourable. Buyers 

ave been spoilt by the famine prices that have so long been ruling, 
and makers now find some difficulty in carrying the slight advances 
ventured here and there. Pig iron is quiet, but pretty firm in 
quotation. Concerning the different sorts of pig iron, spiegeleisen 
is best inquired for at present, forge and foundry pig showing 
comparatively little animation. Makers of manufactured iron 
give rather favourable reports of their business. Bars and girders 
are in regular request, prices, though pretty firm, still show 
no inclination to improve. A fair amount of new work has bees 
coming in at the plate and sheet mills; an advance in ed ha 
not yet taken place, but the concessions so easily obtainable some 
time hence are no longer agreed to. In the wire trade an improv- 
ing demand is reported on foreign account; rivets continue 
exceedingly neglected ; indeed, they never were in a more 
unfavourable condition, most of the shops being engaged only 
three or four days per week, The situation of the foundries and 
machine factories is still most unsatisfactory, while at the tube 
foundries a fair number of inquiries has been nagriny | in of late. 

Latest list quotations per ton at works are as follows :—Good 
merchant bars, M. 95 to 100; angles, 110 to 115; girders, §7:50 
to 92°50 ; hoops, 110 to 115; billets in basic and Bessemer, M. 80; 
heavy plates for boiler-making ap a M. 150; tank do., 
M. 140; steel plates, M. 140; tank do., M. 130; sheets, M. 120 
to 130; Siegen thin sheets, M. 125. Iron wire rods, common 
qualities, M. 94 ; drawn wire, M. 120: rivets, M. 145 ; steel rails, 
M. 112 to 115; steel sleepers, M. 106 ; complete sets of wheels 
and axles, M. 270 to 280; axles, M. 220; steel tires, M. 215 to 
230 ; light section rails, M. 95 to 100. 

The works of the Saar and Mosel district have produced in 
December, 1893, 30,028 t. forge pig, 47,861 t. basic, 13,118 t. 
foundry pig, together 91,007 t. Production was higher by 69 p.c. 
than during the preceding month of November, when it was 
85,156 t. only. In December, 1892, total production was 83,926 t., 
showing an increase of of 8°4 p.c. for the same month in 1893. 

From Ist of January to Ist of October, 1893, Russian export 
amounted to 473,430,000 roubles, against 377,736,000 roubles for 
the same period in 1892, Import during the same period amounted 
to 350,970,000 roubles, against 308,032,000 ronbles in 1892, 











AMERICAN NOTES. 
(From our own Correspondent.) 


New York, January 17th, 1894, 

INDUSTRIAL conditions throughout the United States can be best 
understood by noting the decline in the gross earnings of 100,000 
miles of railroad during the past year, amounting to 14 per cent. 
The decrease in the volume of general business is pl at about 
30 per cent. The railroads have certainly suffered very severely, 
but despite that fact they have held up rates very well, and are 
even now in practical harmony. Quite a boom in business is 
expected when the railways of the country place their require- 
ments for the year. It is, of course, well known that measures of 
economy have been practised, and that all railroad companies are 
in great need of supplies and equipment, bnt it is uncertain when 
the necessary purchases will be made. There are pretty well 
matured schemes also in hand for the construction of not less than 
20,000 miles of road, of which about 4000 miles are in Northern 
Mexico. 

To state the condition in another way: There are perfected 
projects of sufficient magnitude, and backed with promised capital, 
to furnish work with full time—at good margins—for all the varied 
industries of the United States. Pris is not an exaggeration ; but 
very few expect such an avalanche of business in 1894. The iron 
trade is extremely depressed. Two months ago preparations were 
made to increase production ; but subsequent developments made 
it advisable to postpone increased activity until orders were 
secured. Manufacturers are now working upon this cautious 
policy of waiting for orders before doing work. The agricultural 
interests are thriving ; but the usual volume of business emanating 
from that source has not appeared. The demand for material from 
the South is also light. In fact, there is a general hesitancy about 
placing orders, and it is not safe to make any predictions, 








FRICTION-DRIVEN LatHES.—We understand that the friction- 
driven lathe and the screw-cutting lathe without change wheels, 
illustrated in our last issue on page 56, are being introduced into 
this country by Messrs. Charles Churchill and Co., London. 


LakGE DREDGER FOR THE DanuBE.—Messrs, Wm. Simons and 
Co., of Renfrew, have just received an order from the European 
Danube Commission for the construction of a 1250-ton stern well 
hopper dredger. It is to be employed deepening the Danube. 
The buckets of the dredger will be of very large size. Besides 
the buckets it will be provided with powerful sand ame | ap- 

liances to operate on the Sulina bar. The construction 0 the 
sr will be under the direction of Sir Chas. Hartley, K.C.M.G ” 
the consulting engineer to the Commission, and Mr, Wilson 
Wingate, C.E., London, inspecting engineer. When completed 
this bucket hopper dredger will be the largest and most powerful 
afloat. 
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LAUNCHES AND TRIAL TRIPS. 


On the 17th inst. the new steel screw steamer 
Vala, just completed by Messrs. Ramage and 
Ferguson, Leith, for Messrs. J. T, Salvesen and 
Company, Grangemouth, went on her trial trip on 
tho Firth of Forth, The principal dimensions of this 
steamerare, length between perpendiculars, 216ft. ; 
breadth extreme, 32ft,; depth moulded, 16ft. 3}in. ; 
while her machinery consists of a pair of high- 
pressure two-cylinder engines, 2lin, and 45in. 
diameter by 33in, streke, working at a pressure of 
1201b, AtGullane a trial of speed was made, show- 
ing a mean result of 11:758 knots per hour, This 
speed was considerably over what was anticipated, 
a result considered due to the propeller, which 
was specially designed by Mr, H. A. Salvesen, the 
managing owner, . 

On Monday, the 22nd inst., Messrs. Wigham, 
Richardson and Company launched from their 
Neptune Shipyard, Newcastle-on-Tyne, a finely 
modelled steel screw steamer, built to the order 
of the New Orleans, Belize, Royal Mail, and Central 
American Steamship Company, of New Orleans, 
and destined to run between that port and 
Central America, The steamer is 240ft. in length 
by 33ft. beam, and will be rigged as a two-masted 
schooner. She has luxurious accommodation for 
a large number of ago yore and is very com- 
pletely fitted up for the carriage of fruit, for 
which purpose she is provided with very —— 
engines, also by Messrs. Wigham, Richardson, 
and Company, calculated to drive her ata high 
speed. The construction of the steamer, her 
machinery, and boilers is proceeding under the 
superintendence of Captain MacFarlane, who was 
present at the launch. As the vessel left the 
ways she was named the Clearwater by Miss Dora 
Richardson, of Wingrove House, Newcastle-on- 
Tyne. 

“On Tuesday, the 23rd inst., there was launched 
from the yard of Messrs, D. J. Dunlop the Aco, 
built to the order of the American Cotton Seed 
Oil Company, of New York, Her length is 345ft., 
breadth 43ft., and she has a moulded depth of 
22ft. Gin. She has been specially designed for 
the carriage of cotton seed oil in bulk, and for 
general cargo on the return voyage, or the 
arrangement permits of both liquid and general 
cargo being carried at the same time if desired. 
She has been inspected during construction by 
Messrs. Flannery, Baggallay, and Johnson, of 
London and Liverpool, The ship is being fitted 
with a complete set of pumping, electric lighting, 
and ballast pumping machinery, besides power- 
ful windlass, and the latest arrangement of 
derrick gear and winches suited to her special 
requirements, and to ensure the quickest dis- 
charge of general = She proceeds imme- 
diately to Messrs. Dunlop's shear legs to take on 
board her machinery, which is designed to give 
her a very high speed at sea. 

On the 22nd inst. Messrs. Ropner and Son, of 
Stockton, launched a steel steamer of the follow- 
ing dimensions, viz.:—Length over all, 205ft.; 
breadth, 40ft. 6in.; depth, 21ft. The vessel has 
a break poop in which is fitted spacious accom- 
modation for captain and officers, a raised quarter 
deck and part awning deck, the latter extending 
right forward ; she bas very great cubical capacity 
in her holds and 'tween decks, and will carry a 
large deadweight cargo. Her water ballast is 
carried in a cellular bottom and in the after peak ; 
four large steam winches will be fitted, steam to 
these being supplied by two large donkey boilers 
working at 160lb., pressure; she has steam 
steering gear amidships and screw gear aft, 
patent windlass, and all the latest improvements 
and appliances for a first-rate cargo steamer. 
Her engines are by Messrs, Blair and Co., of about 
1000 indicated horse-power, with two large steel 
boilers working at 1601b. The steamer has been 
built to the order of London owners, and as she 
left the ways was named Navarino by Miss Lilian 
Ropner, of Preston Hall. 

The s.s, Zolus has just been sent to sea from 
the Tyne on her loaded trial trip, and proceeded 
on her first voyage to Bombay. Th‘s vessel was 
built by Messrs. C. 5S, Swan and Hunter, of 
Wallsend-on-Tyne, and engined at the Central 
Engine Works, West Hartlepool. She is owned 
by Messrs. Rickinson, Son, and Co., also of West 
Hartlepool, and is the fifth steamer belonging to 
the same owners having Central Marine Engine 
Works’ engines. The olus is a large vessel, 
312ft. in length, 41ft. beam, and 23ft. 1Sin. 
moulded depth. She will carry about 4400 tons 
deadweight, and will be engaged in general 
trading, On the trial trip the engines worked 
perfectly, there not being the slightest hitch of 
any kind, and, as the vessel was fully loaded, the 
trial was of more importance than the usual light- 
ship trial, which alone is to be had asa rule in 
new vessels leaving north-east ports. The log 
was thrown overboard, and with the engines 
running about 62 revolutions per minute, the 
speed of the vessel was ascertained to be 94 knots, 
which was regarded as eminently satisfactory with 
a r veal ship. 

On Saturday morning there was successfully 
launched from the shipbuilding yard of Messrs, 
Harland and Wolff a steel twin-screw steamer 
named the Torr Head, built to the order of the 
Ulster Steamship Company, Belfast. The dimen- 
sions of the vessel are :—Length between perpen- 
diculars, 452ft.; breadth, 50ft.; depth, 35ft. din. ; 
about 6000 tons gross and 3900 tons net register, 
and carrying capacity of about 8500 tons dead- 
weight. The steamer will be classed 100 Al at 
Lloyd’s under special survey, with machinery 
certificate. The vessel is built under the three- 
decked rule, considerably in excess of Lloyd’s 
requirements ; it has capacity for about 1400 tons 
water ballast, with large trimming tank aft fitted 
for cargo ; is fore-and-aft rigged, with four steel 
se masts; has two heavy steel decks and 
widge deck of steel covered with pine. The 
steamer will be fitted throughout with a very 
complete installation of the electric light. The 
engines consist of two sets of triple-expansion 
type with latest improvements, to indicate about 
2700-horse power with 1801b. working pressure, 
steel shafting, and two manganese bronze = 
pellers, Steam is supplied from four boilers, 
two of which are deathc-onted. 

On Monday, 22nd inst., the s.s, Lindenfelt left 
the Cleveland Dockyard of Sir Raylton Dixon 
and Co,, Middlesbrough, for her official trial trip. 
This vessel has been built to the order of the 





Hansa Steamship Company, of Bremen, and is 

the third steamer completed for this company by 

the same builders, She is of the rene type 
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and takes Lloyd’s highest class, the spar deck 
being of steel sheathed with teak, the main deck 
is of steel, and the poop, bridge, and forecastle 
decks are of teak, Handsome accommodation is 
provided for the captain, officers, engineers, and 
a few passengers. The principal dimensions of 
the steamer are :—Length, 327ft.; beam, 41ft. 9in. ; 
depth moulded, 28ft. 6in.; and she has a dead- 
weight carrying capacity of about 4500 tons, with 
every modern improvement for rapid loading and 
discharging. The fitting out of the vessel has 
been under the superintendence of Captain Erich 
Groot, who will take command. ‘The engines 
have been supplied by Messrs. Thomas Richard- 
son and Sons, of Hartlepool, the cylinders being 
24in,, 38in., and 64in, by 42in., with two large 
steel boilers working at a pressure of 160 1b. per 
square inch, and these have been constructed to 
fulfil the requirements of the German Govern 
ment as well as Lloyd’s regulations, During the 
trials the main engines and general machinery 
worked with the greatest satisfaction, and the 
steamer afterwards returned to Middlesbrough 
Dock to load. 

On Saturday last the Montrose Shipbuilding 
and Engineering Company launched a powerful 
steel screw tug, 69ft. between perpendiculars by 
16ft. 3in. by 8ft. 2in. hold, built to the order of 
Mr. Joseph Constant, London. This vessel, 
which is the first of three this company is 
building for the same owner, is built of steel 
under special survey, and her scantlings are much 
in excess of Lloyd's requirements. She will be 
fitted by Messrs, Gourlay Brothers and Co., 
Dundee, with compound surface condensing 
engines l4in., 28in, by 22in., with boiler 10ft. by 
9ft. and 120 aoe She will have Fisher’s— 
of Paisley—midship steering gear, and powerful 
lever windlass, company’s own make, will be fitted 
forward on deck. Cabins are tastefully fitted + § 
in pine, having swing — brass handrail, 
w.c., washstand, and usual accessories. The 
vessel was named Surprise by Miss Margery 
Lyell, daughter of Mr. A. Lyell, of Gardyne. 
The hull and engines have been built under the 
— supervision of Mr. Walter Pollock, of 
zondon, The Montrose Shipbuilding Company 
have just concluded a contract with Messrs. 
Harris Brothers and Co., shipowners, Swansea, 
for a 650 tons deadweight steel screw steamer, to 
be fitted by Messrs. Gourlay Brothers and Co, 
with compound surface condensing engines 22in., 
44in. by 30in., boiler 13ft. 6in, by Toft. by 120 
Ib pressure, and will be fitted with all the most 
modern improvements, The yard is a scene of 
great activity just now, there being nine vessels 
in course of construction, and no sooner is one 
vessel launched than another keel takes its place. 

On the 15th inst. the steel screw steamer 
Pacific, which has been built by Messrs. Wm. 
Gray and Co., West Hartlepool, for Messrs, W. 
H. Cockerline and Co., of Hull, went on her trial 
trip. Her dimensions are:—Length over all, 
310ft.; breadth, 42ft.; and depth 20ft. 10in. The 
deck erections consist of a poop, raised quarter 
deck, and partial awning deck, The saloon and 
cabins are aft, the engineers’ rooms in the after 
part of the awning deck, and the crew's accom- 
modation forward. The hull has been built on 
the web-frame system, with cellular double- 
bottom throughout, Large hatchways have been 
fitted, four steam winches, steam steering gear 
amidships, screw gear aft, large patent donkey 
boiler, patent direct steam windlass, shifting 
boards throughout, and boats on beams overhead. 
Two masts with schooner rig, and all modern 
working appliances have been fitted for general 
trading. The vessel takes Lloyd’s highest class, 
The Central Marine Engine Works of Wm. Gray 
and Co, have supplied the engines, which are of 
the triple-expansion type, having cylinders 24in., 
38in., and 64in. diameter, with a stroke of 42in., 
and two large steel boilers to work at a pressure 
of 160 1b, per — inch, The vessel and ma- 
chinery have been built under the personal 
superintendence of Mr. Strong, of Messrs. J. 
Jamieson and Co., Hull, on behalf of the owners, 
The Pacific left the port of Hartlepool early in 
the morning, the weather being calm and the sea 
smooth. Fora couple of hours the engines were 
run at an easy speed to accommodate the wishes 
of the ——— adjusters, Messrs. Berry and Com- 
pany, of West Hartlepool, this operation being 
completed before ten o’ciock. About that hour 
the vessel returned to the bay to meet a tug boat, 
which brought off a party of those interested in 
the vessel, including the managing owner, Mr. W. 
H. Cockerline, of Hull, Mr. J. Penn, of Cardiff, 
Mr. J. Murrell, of Messrs. Wm. Gray and Com- 
pany, &c. The engines were then started full 
speed ahead, and the vessel headed southward, 
returning again to Hartlepool about three o'clock. 
The propeller was not fully immersed, and the 
engines were throttled to a speed of seventy-two 
revolutions per minute, the vessel making 12 knots 
per hour. There was an abundance of steam 
during the whole trial, and the tall funnel pro- 
vided in this ship gave an exceedingly strong 
draught and very free burning fires. The vessel 
has not only the latest improvements on the Cen- 
tral Marine type of engines themselves, butis also 
fitted with Mudd’s — evaporator for supply- 
ing fresh-water feed to the boilers, The auxiliary 
feed pump is of the Worthington type, and the 
ballast donkey is made capable of driving also the 
turning gear. The tail shaft is protected from 
the destructive galvanic and corrosive action 
which has long been so detrimental to the life of 
tail shafts, under a recent patent taken out by 
Mr. Mudd, and which consists of encasing the 
shaft where it is exposed to this destructive 
action in an elastic sleeve. The vessel is also pro- 
vided with a spare tail shaft, prepared ready to 
receive a sleeve when required, and with a spare 
crank shaft. The indicator diagrams taken from 
the engines on the trial were of a highly satisfac- 
tory character, and there can be no doubt that 
Messrs. Cockerlineand Company are now possessed 
of one of the most economical and eflicient cargo 
steamers afloat, 








Tue ninth annual dinner of the Junior 
Engineering Society will take place to-morrow 
evening at the Holborn Restaurant. Mr. John 
Wolfe ry, M. Inst. C.E., the president, will 
take the chair at seven o’clock, 


THE PATENT JOURNAL. 


Condensed from ‘The Illustrated Oficial Journal of 
Patents.” 


Application for Letters Patent. 


*.* When patents have been “communicated” the 
name and address of the communicating party are 
printed in italics. 


llth January, 1894. 


659. APPLICATION of Liquip Fur. to Furnaces, L. 
Rusden and R. Eeles, London. 

660. Guarnps for Exectric Lamps, J. Eaton-Shore, 
London. 

661. Snips’ Strerinc Gear, A. J. Boult.—(R. Nouvry, 
Franee.) 

662, CHarr-cuTTers, 8. B. Bamford, London. 

663, PuLLeys, O. W. Ketchum, London. 

664. Tea-pots, P. J. Deacon, London. 

665. PuLLEY Busurneos, O. W. Ketchum, London. 

666. Hotpers for Exvecrric Lamps, J. B. C. Evans, 
London. 

667. — for DispLayinc CLotn, A. W. H. Hudden, 

ndon. 

€68. VELocIPEDEs, C. J. Wollaston, London. 

669. ELectric Batteries, C. J. Wollaston, London. 

670. MANUFACTURE and Use of Exvecrropes, A. Philip, 
Richmond. 

671. Bay Bearinas, F, Pihlblad, London. 

672. Fotpinc Macuines, H. J. Salmon, J. Capper, and 
J. Deaville, Manchester. 

673. Tires, A. M. A. Moyse and E. F. L. J. Lhullier, 
London. 

674, CoIN-FREED Apparatus, R. T. and J. G. Glover, 
London. 

675. Macuines for DistriputTino INsecticrpEs, G. F. 
Strawson, London. 


12th January, 1894. 


676. PREVENTING BorLer Exp.osions, W. Humber- 
stone, New Malden. 
677. ADusTING the Loap of Pumpino Enorngs, T. E. 
Bickle, Plymouth. 
678. Stoves for ApvertisinG Purposss, H. L. Hopkins, 
London. 
679. CLEANER for Lamp Cuimneys, T. A. Siddall, 
London. 
680. FasTeNERS for WEARING APPAREL, C. West, Bir- 
mingham. 
681. Ferrous CaRBonaTe Capsuies, F. W. Warrick, 
London. 
682. Stove, A. Braid, London. 
683. FrEDER for CARTRIDGE MAKING Macuings, F. W. 
Boulton, Birmingham. 
684. Five for Lerrers and other Papers, J. M. Young, 
Glasgow. 
685. SappLery, G. B. Main, Glasgow. 
686. A New MetHop of Apvertisina, J. Wilson, Glas- 
gow. 
687. CurTinc and SuHreppine Topacco, J. Mackenzie, 
Glasgow. 
688. VeLocipepes, G. L. Scott, Manchester. 
689. Lamps for Use as Nicut Liouts, A. W. Stewart, 
Dalmuir. 
690. Apparatus for Rattway SicNaLunc, R. 8. 
Hampson, Manchester. 
691. TorpEDogs, A. A. Voysey, Liverpool. 
692. PorTEeR’s Strap, J. Pearse, Tunbridge Wells. 
693. Winpows, A. Pickard, Harrogate. 
694. Recutatinc the Suppty of Gas, J. Horton, 
Dudley. 
695. STRENGTHENING Boxes, D. Rylands, Ld., and J. 
Wegg, Barnsley. 
696. RecuLatinc Pressure Device for MANGLING 
Macurnes, W. and S Anderton, Keighley. 
697. Srokine Gas Retorts, H. M. Carroll and G. Hill, 
Birmingham. 
698. Meta Caps for WHEELS, A. Mayes, P. H. Fleming, 
and W Parker, Birmingham. 
i ° DryinG PuotocrapHic Pxates, F. Iles, Birming- 
1am. 
700. Decoratinc Watts and CeiLincs, H. Smith, 
Manchester. 
701. Cork InsoLe for Boots and Suogs, W. Wills, 
Northampton. 
702. Mop and Rake, H. A. Eckley and G. Nayler, 
Hereford. 
703. Cory Sortinc Macuines, M. and E. W. Hearn, 
London. 
704. TeLecRaPH Pore, C. D. Brindley, Westminster. 
705. ArtiFiciaL Licnts, R. Nuttall, Littleborough. 
706. SEATING RaILWay PassENGER CARRIAGES, A. E. 
Muirhead, Glasgow. 
707. Fastentnos of MetTattic Trunks, T. A. Cooke, 
Birmingham. 
708. Door Sprinos, 8. A. Houghton, Colwall. 
709. ApparaTus for ApveERTisiNc, B. Birnbaum, 
London. 
710. Fiyinc Tarcets, 0. Horton, Glasgow. 
Til. Pyreumatic Hammers, J. Béché, Berlin. 
712. Knives for Curtinc Fasrics, D. Scott, J. J. 
Mann, and J. H. Smith, Manchester. 
713. Bricks for Joint and Bonn, 8. 1. Adams, South- 
end-on-Sea. 
714. Crnper Sirter, W. G. Cunningham, Glasgow. 
ig * Lamp Suave Carriers, R. H. Best, Birming- 
21am. 
716. Tue Sarety Winpow Fastener, J. Spanton, 
London. 
717. Jacquarps for Looms, 8. Wilson, M. Woodrow, 
and W. H. Peel, London. 
718, BARREL Tittinc Apparatus, J. Cunliffe, Man- 
chester. 
~ Borters and Furnaces, Z. W. Baugh, Birming- 
am. 
720. Hancinc-up Macuines for Paper, R. Shorrock, 
London. 
721. Freep MEcBRANISM for PLANING MacHines, W. 
Habersang, London. 
722. MARINE Enoine Governor, G. L. Addenbrooke. 
—(R. Macdonald, Australia.) 
723, PuLse Beat Reoister, B. Redepenning, London. 
724. Printinc MAcHINeRY, W. H. Blakeney, London. 
725. PReventTinc Waste of Liquips, E. T. Smith, 
London. 
726. PADDLE-WHEELS, R. J. Hammond, London. 
727. FasTenrnos for Stups and Souirarres, G. Argent, 
London. 
728. Vatves for Trres, H. Jelley, London. 
729. Faciiitatine the Steerne of Boats, J. J. Hicks, 
London. 
730. Grocers’ CapptEs, C. Toohey, London. 
731. Tac for Boortaces, G. T. and W. T. Jones, 
Glamorgan. 
732. Motor, C. Strutt, London. 
733. ATTACHMENT for Rotter Sxarss, 8. D. Chamier, 
London. 
734. Screw Presses and Cramps, 8. 8. Bromhead.— 
(A, Liron, France.) 
735. LatHes, J. McHardy and W. G. de F. Garland, 
London, 
736. OpTaINING Tar Propucts, J. H. W. Stringfellow, 
London. 
737. Root Graters, W. B. Lake, London. 
788. Macuines for Dercorticatinc Ramik, A. D. 
Estienne, London. 
739. MatcH-Box for Use in Winpy WeEaTHER, J. J. 
Wilks, Beckenham. 
740. UMBRELLA Runners, A. C. and J. L. Wright, 
mdan. 
741. Removine Scate from Borer Stays, H. Baschy, 
mdon. 
742, PRESSURE-INDICATING INSTRUMENTS, J. J. D. 
Cleminson, London. 
743. Apparatus for Lirts, &c., E. B. Redmayne, 
London. 
744. Wepaes for the Permanent Way of Raitways, J. 
Blower, London. 
745. Securrne Laptes’ Harts in Position, B, Richards, 





London, 
746. Coin Baa, W. Hole, London. 





747. Improvep Stanp for Cycies, V. J. Ashton, 
London. 
748. PorTABLE FootsToois, Bencues, &c., A. Epstein, 


mddn. 
749. ADJUSTABLE Spanners, &., J. Woodward, Man- 
chester. 
750. AIR-DRAUGHT ConTROL APPARATUS, H. Recknagel, 
London. 
751. Warminc Veuicies, J. and H. E. Gresham, 
Manchester. 
752. lonitinG Devices for Gas, H. H. Lake.—(Die 
Firma Fried. Krupp, Grusonwerk, Germany.) 
753. Protection against Disease, A J. Boult.—(T. L. 
de Bruyn-Segers, Holland.) 
754. Steam Traps, J. Longton, Manchester. 
755. Sreerina Locks for Cycies, M. D. Rucker 
London. 
756. Srep-Lappers, H. H. Lake.—(@. A. Joseph v. 
Beyer, Germany ) 
757. Suoes for DRaucuT ANIMALS, W. Choat, London. 
758. FasTeninc of Starr-rops, P. H. Stone, 
London. 
759. ConsTRUCTION of Steam TuRBINES, J. 8S. Raworth, 
London. 
760. CANDLESTICKS, W. Rawson, London. 
761. PeRAMBULATORS or Bassinetres, W. Smith, 
London. 
762. Preumatic Macuings, G. F. Strawson, London. 
763. PNeumatic Macuines, G. F. Strawson, London. 
764. Connectinc Exvectric Casies, G. H. Nisbett, 
London. 
13th January, 1894. 


765. SHors for Horses, The Mail Horseshoe Syndicate 
and D. Poupard, London. 
766. DisPLAYING ADVERTISEMENTS, J. M. and W.Starley, 
London. 
767. WATER-CIRCULATING ApPpLiaNnces, J. E. L. Ogden, 
London. 
768. REPAIRING Pneumatic Tires, H. Heaton, jun., 
London. 
769. Pianororte Srup and Brince, H. Knapton, 
London. 
770. WasHING Macuines, W. E. Baker, Aldershot. 
771. Boot PoutsHer, G. C. Stenning, London. 
772. ConstrucTION of BLackBoaRps for ScHOOL UsE, 
&. Lucas, London. 
773. Rotary Woop Piangs, J. Wheeldon, Manchester. 
774. Lire Buoys, A. Smith, Dundee. 
775. Packinc for Sturrine-poxes, J. B. Burrell, 
Cardiff. 
776. CycLe Pepat, W. J. Ewins, Coventry. 
777. Fire Licnter, C. W. Stephenson, Liverpool. 
778 Om and Gas Enerves, H. Campbell, Halifax. 
779. MoisTeninc ENveLore F aps, D. C. Currie and 
J. Fenton, London. 
780. PLatrorm for CLEANING WinDows, W. A. Swain, 
London. 
781. Door Catcues, J. White, Glasgow. 
782. ENVELOPE, R. Shapley, Gloucester. 
783. SuHutrLe Guarps for Looms for Weavine, J. 
Pickles, Bradford. 
784. Piercer with Fo.tper for Parer Fasteners, T. 
Banford, Birmingham. 
785. VERMIN Traps, W. G. Herbert, Liverpool. 
786. MacuInE Toots for Dressino Stone, W. Stephen- 
son, Manchester. 
787. Sasu Fasteners, H. Barham, Birmingham. 
788. Mortice Door Locks, L. Endres, Manchester. 
789 OveRFLOW ARMs of PrecipitaTina Tanks, E. W. 
Ives, Derby. 
7. Hixcep Joints, H. Hague, Derby. 
791. Door Bott and Exectric Switcn, J. J. Wilson, 
Croydon. 
792. MANUFACTURE of Manure and Ferriiser, M. C. 
Ginster, Warwick. 
793. MeasuRING Device, W. D. Doly, jun., London. 
794. Roap Scraper, W. Ackerman and A. A. Hassel- 
quist, London. 
795. Trimminc Saw Teetu, P. R. J. Willis.—(E. B. 
Pike, United States.) 
796. SusPenpDERs, C. W. Post, London. 
797. Camera Stanp, J. H. Green and C. E. Hendrick, 
ndon. 
798. Roorinc Tixe, C. Ernenputsch, London. 
799. Revo.ution InpicaTor, A. Blechynden, Barrow- 
in-Furness. 
800. Automatic SyrHon Apparatus, P. H. McCarthy, 
Dublin. 
801. Pen, K. H. Rhodes, Liverpool. 
802. Sarety Pin, 8. J. Nicklin, Birmingham. 
a tna &c., W. B. Teale and F. Oldfield, Birming- 
m. 
804. Retarninc DisHeEs in Position, W. M. Fletcher 
and A. G. Dunning, Liverpool. 
805. ReGuLaTinG TEMPERATURE, E. Paul, Liverpool. 
806. CycLe Drivine Gear, J. Chalmers and A. Mac- 
donald, Glasgow. 
807. Speakinc Tube Apparatus, &c., J. W. Black, 
Glasgow. 
808. Propuction of VeLvets, J. Clough and J. Park, 
London. 
809 ManrpuLaTion of SHeets or Carbs, J. Appleton, 
London. 
810. TREATING VEGETABLE Fipres, A. F. B. Gomess, 
London. 
811. Curmney Guasses for Lamps, J. Moeller, London. 
812. NAILLEss HorsesHoer, E. Barnes, London. 
813. Improved DisinrecTinc Oven, O. Baumbach, 
London. 
814. FRICTION-DRIVING Speep Mecnanism, A. J. Boult. 
—+T. H. Blair, United States.) 
815. Burying METHYLATED Srirnit, W. E. Caddell, 
London. 
816. Protecting WuHeret Srokes of Vans, 8. Mair, 
London. 
$17. Comn-FREED Apparatus, R. T. and J. G. Glover, 
London. 
818. WHEEL or RoLier Skates, W. Clarke, London. 
819. Cuttinc Firewoop, N. Stanford and J. White- 
house, London. 
820. Repeatine Locks for Guns, C. O. Deutschmann 
and H. Grigor, London. 
821. Winpow Buinps, J. B. Smith and R. Holden, 
Fleetwood. 
822. WasHeErs for Water, &c , Pipes, E. B. Milward, 
London. 
823. — Liquips, A. J. Boult.—(A. Franke, 
Germany. 
824. Paper for PsHotograpuic Printinc, W. White, 
London. 
825. WoopEN BepsTEAD ConsTRUCTION, A. Wainwright, 
London. 
826. MecHANIcAL Toys, E. B. Donkin, London. 
827. CycLte Hanpte, T. Hancock, London. 
828. Dryine Apparatus, B., W., and B. 8. Foster, 
London. 
$29. ImpRovED Sash Fastener, J. Paul and J. T. Paul, 
London. 
830. Poison Botties, D C. M. Fitzmaurice, London. 
831. Ptayinc Partour Footsa.t, W. H. Dallimore, 
London. 
832. Hexicat Sprinos, E. 8. Bond and G. H. Cooper, 
Birmingham. 
833. Fastenincs for Trzs and Cravats, E. Battmann, 
London. 
834. UMBRELLAS, A. Anderson, London. 
835. ELecrro.ytic Apparatus, J. Hargreaves and T. 
Bird, London. 
836. METALLIC Compounps, J. Hargreaves and T. Bird, 
London. 
837. DiscHarGinc Coat, &c., Carcors, M. J. Paul, 
London. 
838. Apparatus for Sirtine Four, C. W. Gingell, 
London. 
839. Butron Fastengrs, E. Piittmann, London. 
840. Fustian Currine Instruments, H. Ford-Smith, 
Manchester. 
841. MANURE DistRIBUTING ApPaARATus, E. Puzenat, 
London. 
842. CaBLE or Rope Manvuracturr, H. Kleinholz, 
mdon. 
843. MANUFACTURE of Banps of Iron, F. Eorsberg; 
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SH. bo for Tires, W. P. Thompson.—(A. Bodinar, 
Belgium. 

845. Reeisterinc Compressep Stream, R. Schumann, 
Germany. 

$46. Bripes for 
Birmingham. 

$47. Tue Bistey Rance Puzzie, W. Gibbin, jun., 
London. 

848. COLLECTING 
Devon. 

$49. Bor-er Five CLeaners, G, M. Stonehouse and T. 
R. White, Glamorgan. 

850. Warprope Fixtures, A. W. Turner.—(J. W. 
Douglass, United States.) 

851. Pennoupers, A. Zillwood, Southampton. 

$52. Lup for Saucepans, H. Bennet, Durham. 

853. Looms for Weavine TexTILe Fasrics, J. Mackie, 
Reading. 

- Evectricat Tramways, T. Elcoate, Stockton-on- 

‘ees. 

855. Manuracturine Cuttinc Boarps, W. Woolard, 
Herts. 

VENTILATED THIMBLE, F. W. and W. Kitto, 
London. 

857. Vatve CuamBers of Air Pumps, B. E. Popowski, 
London. 

858. Drawinc Puvs, L. Richards, Glamorgan. 

859. PenrocrapH for TunNELs, &c., F. B. Hart, Man- 
chester. 

860. Opentnc Fasrics, R. Parker, W. Bracewell, and 
A. Parker, Chorley. 

861. Improvep Fire-pRoorinG Fett, A. Moritz, Man- 
chester. 

862. Packie Rives of Pistons for Pumps, J. B. Burrell, 
Cardiff. 


863. Exvectric Lamp Howpers, W. McGeoch, 
A. J. McGeoch, and F. G. Howard, Glasgow. 
864. Improvep SasHes for Wixpows, A. Gourlay, 
Glasgow. 

865. Screw Prope.uer, J. Wilson, Live 1. 

866. Vatve Gear for WaTrer Meters, W. M. Muirhead, 
Glasgow. 

867. Picks, R. Burley, Glasgow. 


Riupinc Purposes, J. Sumner, jun., 


Dust from Arr, W. C. Morison, 


jun., 


86S. Harpeninc and Temperinc Wire, J. Sykes, 
Halifax. 
869. Brakine the Waeets of Ventcies, W. H. 


Lancaster, Halifax. 

870. Piston of Om Motor Evcines, H. Campbell, 
Halifax. 

871. Manvuracrure of Brusues, G. R. Postlethwaite, 
Birmingham. 

872. ALaRM Mecuanism for Crcies, E. Helmich, Man- 
chester. 

873. Woven Fasrics, C. H. Guest, Birmingham. 

874. Construction of Prevumatic Tires, J. H. Young, 
Birmingham. 

835. Toy, M. Cole, Middlesex. 

876. Distriputinc Distittep Water, C. L. Wells, 
United States. 

877. Encrnes for Maxine Paper, R. D. Duxbury and 
Cc. R. Seddon, Loudon. 

878. Manuracturinc ENaMELLED Gtiass, E. Bohm, 
Barnsbury. 

879. ImpRovep Mortisinc Macutnes, D. Nicholas, 
Gloucester. 

880. PrReventinc WaTeR Freezinc in Pires, C. Holm- 
strom, London. 

851. Writinc Ink, &c., J. B. Boyle and E. Fatta, 
London. 

882. Connectryc Cornice Pores, R. H. Bishop, 
London. 

883. Mitrrary Carrripce Boxes, L. W. Broadwell, 
London. 

884. Scyrrues, I. Babocsal, London. 

883. PtumMer Brocks, E. J. Stanley, London. 

886. Grinpivc, &c., Giass Batis, J. B. 
London. 

887. CanuLa and Trocark for Anrmats, C. H. Huish, 
London. 

888. Tors for the PLayinc of Games, T. E. Clarke, 
London. 

89. Wixpow VestiLtatine Apparatus, E. F. Hutchins, 
London. 

890. Protector for Tires, A. Dale and J. Batchelor, 
London. 

891. Crackxine Nuts, C. J. Leather and E. Hollanders, 
London. 

me for the Human Bopy, C. E. Hope, 

0 - 

893. WalsTcoaTs, 
London. 

894. Fiyers used in Spinyino Cortoy, T. and E. Perks, 
London. 

895. RoLiter Mitts, H. J. Worssam, London. 

8965. Casinos for REvo_vinc Screen, H. J. Worssam, 


Adams, 


Dp 


&c., R. Stapley and T. Jenner, 


London. 

897. New Cycie Stanp or Support, G. Coackley, 
London. 

898. New Toor or AucEr Bit, A. G. Brown, London. 

899. Teese Grounp Marker for Goxr, E. Buckley, 
London. 

900. Huntinc Stocks or Cravats, &c., V. Drew, 
London. 

901. MecHaNIcAL Movement, W. Lorenz, London. 

902. MeTaLic Packinc for Sturrinc-Boxes, C. Cozzi, 
London. 

903. Movutpinc Stone, G. M. Bowser and E. G. Abell, 
London. 

904. SMOKE - consuMING FurRNaces, W. Khlebnikoff, 
London. 

905. MuttTipLe Expansion Enoines, J. W. Restler, 
London. 

906. CANDLE Extincuisuer, R. Haddan.—(F. Volkert, 
Germany.) 
907. MakiInG 
London. 
908. Heatinc Apparatus, W. L. Williams, W. T. 
Goolden. and H. W. Ravenshaw, London. 

909. Gas Burners, 8. Holman, London. 

910. Heatinc or Coo.inc Apparatus, J. E. Bennett, 
London. 

911. Prorectinc Trousers against Mup, A. J. Boult. 

D. Van den Dressche, Belgium.) 

912. Rattway Sienaine, J. E. Clare, Liverpool. 

913. Recreation AppLiances for Farrs, I. Evans, 
Liverpool. 

914. Pocket Lanterns, A. Barrera, London. 

915. Corsets, A. Anderson, Liverpool. 

916. ELecTRicaL Measurinc InstruMENTs, H. T. 
Harrison, London. 

917. CoMBINED Pipe and Cicar Houper, F. A. Moultrie, 
London. 


Carp TeetH, M. Duesberg - Delrez, 


16th January, 1894. 

918. Viottns and similar Instruments, R. Standring, 
Accrington 

919. Empossinc PxotocraPHic Prints, A. Hart, 
Brighton. 

920. Giove, H. M. Winter, Twickenham. 

921. Burnine Bricks, F. Ballard, Malvern. 

922. CLostnc Doors NolseLess_y, R. W. Warrener, 
Bradford. 

923. Evecrric Fuses, B. Deakin, London. 

924. Car for SwitcnBack Raitways, E. A. Anderson, 
Sunderland. 

925. Gor CLeeks, Irons, and Ciuss, W. Ballingall, 
Dundee. 

926. ReeuLatine the Fiow of Liquips, F. H. Bramley, 
Halifax. 

927. CaNDLEsTIcKs, E. Brown, London. 

928. DeTacHaBLe GEARWHEEL, H. J. 8. Ainsworth, 
Accrington. 

929. KniTTiInc Macuines and Fasrics, W. J. Ford, 
Leicester. 

930. Sarety Prue for Kitcnen Borcers, J. Hart, 
Manchester. 

931. Fastenincs for Suips’ Hatcuways, J. Tucker, 
Bristol. 

= ne Corrosion, R. Innes and W. Jackson, 

ul. 
933. Apparatvts for Extincuisninc Fires, G. Rose 


Glasgow. " 





934. Frat Carpine Enoings, B. A. and W. Dobson, 
Manchester. 

935. Botr.e Hotper for Cork Drawino, C. W. Lunn, 
Manchester. 

936. Lusricatinc GLaNps of Enornss, J. Leigh, Man- 
chester. 

937. Conrections, H. C. Sharpand W. Sharpand Sons, 
Ld.—(0. R. Chase, United States.) 

938. Uriitisinc the Heart from Kiins, F. Ballard, 
Malvern. 

939. Conversion of Carriages, W. E. and J. Rippon, 
Huddersfield. 

940. Cvcie Foot-rest and Bracket, J. R. Chambers, 
Birmingham 

941. Bepsteaps and Matrresses, R. G. V. Avezathe, 
Birmingham. 

942. Construction of Door and other Bouts, J. Stow, 
Bradford. 

943. Sizinc and Dressinc Fasrics, E. B. Manby, 
Manchester. 

944. Reexs for Fisninc Rops, G. Bailey, Leeds. 

945. Beatine and Grinpinc Putp, J. P. Cornett, New- 
caste-on-Tyne. 

946. Protector for PNeumatic Tire Tuses, J. Reid, 
Belfast. 


mingham. 
948. Sarety Ripinc Stirexve, H. Carrington, Birming- 
h 


am. 

949. Se.r-cLosinc Draw-orr Taps, P. A. H. Burkert, 
G . 

950. ARTIFICIAL TootH Crowns, &c., J. R. Phelps, 
London. 

951. Boats and Sxips, 8. H. James, London. 

952. Tire Coverines, W. H. Cresswell and H. E. Cohen, 
Manchester. 

953. «aaa for Carriacgs, &c., F. and W. Francis, 

ndaon. 

954. Lowermnac Fire Escapes, &c., W. Brennand, 
London. 

955. Giass MeLTtnG, E. F. W. Hirsch, London. 

956. Boot Protectors, J. Mason and G. Clampitt, 
London. 

957. Rovucu Surrace Decoration, A. H. Gladwin, 
London. 

958. MARKING-INK Pencits, J. Hickisson, London. 

959. Seatinc-waXx for Seatino Letters, J. Hickisson, 
London. 

960. CoaL-mintnc Macutnes, H. Davis, London. 

961. Saws for Cuttine Stone, &c., J. L. Chevalier, 

mdon. 

962. Heat Protector for Hanns and Feet, P. Perrinon, 

ndon. 

963. Purirication of O1s, Fats, &c., F. Burton, 
London. 

96%. Hutiinc and Cueansinc Corres, C. A. Hege, 
London. 

965. Tors, G. F. Lutticke, London. 

966. Propucine Rios of Tospacco Smoke, G. R. Reed, 
London. 

967. Storperine of Botries, P. and D. C. Burrell, 
London. 

968. Knives for Mowers and Reapers, De Wane B. 
Smith, London. 

969. Stoppers for Botries and Jars, P. H. Holmes, 
London. 

970 RecorpDiInG 
Kerbs, London. 

971. Sarery Gear for MINING 
London. 

972. Steam Encorngs, E. H. Tooley, London. 

973. CoLtourntnc MATTERS, . E. Newton. — (The 
Farbentabriken vormals Friedrich Co., 
Germany.) 

974. CoLourntnc Matters, H. E. 
Farbentabriken vormals Friedrich 
Germany.) 

975. HyDROXYANTHRAQUINONES, H. E. Newton.—(T/« 
Farbentabriken, vormals Friedrich Bayer and Co, 
Germany.) 

976. Mouturieces or Nozz.es for Hosr, R. Stipperger, 
London 

977. MaTeriaL for Firoor Covertinos, G. W. Ewens, 
London. 

978. Apparatus for HanpiinG Coat, P. 
London. 

979. Type-wRiTInc Macutnes, J. S. Foley, London. 

980. Lire-svoys, W. P. Thompson.—{/J. A. Guest and 
J. H. Bates, United States.) 

981. Drivine Gear, C. H. Gray, London. 

982. Lusricators, J. M. Wright, Liverpool. 

983. Watcn-Bow Purers, H. W. Wildt, London. 

984. Sanv-ciass, W. Ashton, jun.—(H. E. Pratten and 
Co., Australia.) 

985. Tires, Cusnion Biocks, and the like, C. H. Gray, 
London 

986. ExcavaTinc Apparatus, T. Whitaker, Man- 
chester. 

987. Grass Borties, C. H. Gray, London. 

988. Reparrninc Pneumatic, &c., Tires, C. H. Gray, 


the Passace of VELocirepes, E. 


Caces, 8. Arnold, 


Bayer and 


Newton. — (Th¢ 
Bayer and Co., 


B. Clarke, 


ndon. 

989. — for Lamp Cuimyeys, T. H. Ambrose, 

mdon. 

990. Brusn and Cap for Paste Borrtves, J. P. Harding, 
London. 

991. Rerarninc Position of Uterus, F. W. Haviland, 
London. 

992. Pires, 8. Z. de Ferranti, London. 

993. DyNaMO-ELECTRIC Macuines, P. J. C. Carron, 
London. 

994. MasH Macuines, R Garich, London. 

995. Furnace Grates, T. H. Miiller, London. 

996. ATMOSPHERIC Brake Covup.ines, E. Kearss and 
W. Carr, London. 

997. BorLers, L. Serpollet, London. 

998. SeParRaTING GoLp and other Metats, J. H. Lee, 
London. 

999. Apparatus for SuprLyinc Oxycen, J. H. Lee, 
London. 

1000. Lockinc Drawers, J. Lawson and The Army 
and Navy Co-operative Society, London. 

1001. Lamps for Bicycies, H. H. Lake.—(F. C. Weston, 
United States.) 

1002. Fastentnc Devices for Lapies’ Hats, H. H. 
Lake. — (Lariat Manufacturing Company, United 
States.) 

1003. ELectrric Raitways, H. H. Lake.—(Z. H. John- 
son and R. Lundel, United States 

1004. Dravcut AiR Heatinc Apraratus, M. C. 
Browne, London. 

1005. FasHionep Knitrep Goops, H. J. Griswold, 
United States. 
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1006. Preumatic Tires, J. Adair, Ireland. 

1007. Damper for Moistenrtnc Enve ores, &c., F. F. 
Ritchie, London. 

1008. Biroca. Lenses, W. A. Dixey, London. 

1009. Surrt-rroyt, F. W. Mugford, London. 

1910. Raptators, J. F. Bennett and A. and T. H. Firth, 
- Sheffield. 

1011. Destructor Furnaces, R. W. B. Creeke, 
Dundee. 

1012. Evastic Houper, G. J. Curgenven, London. 

1013. Pipe Coup.inas, J. Verdin, Manchester. 

1014. Sprvpies, T. Rowland and R. T. Lang, Leicester. 

1015. CoLLAPsIBLE FIRE-GUARD, A. C. Greene, London. 

1016. Ratwy-waTeR CHANNELS, G. W. Kirk, York. 

1017. Formrsc Twistep Groovep Bars, J. Meredith, 
Smethwick. 

1018. Drivinc of TanpemM Ve LocirepeEs, G. T. North, 
Derby. 

1019. Manuracture of UMBRELLA Frames, A. Howat, 
Manchester. 

1020. Mountinc Hanp te Bars of Bicycies, &c., C. F. 
Pulford, Daybrook Station, near Nottingham. 

1021. Sprnninc Frames, J. H. Buckley, Chew Moor, 
near Bolton. 

1022. Tires for Cycies, C. Hubbard, Birmingham. 

1023. Puorocraruic Printinc Frame, D. Graab, 
Berlin. 

1024. Cuamper Jets for Lime-Licut Errecrs, B. J. 
Malden, London. 





1025. Avromatic Governor, T. Barnfather and C. 
Kiibler, Dublin. 

1026. SypHons for Cisterns, J. W. Hancock, sen., 
Leicester. 

1027. Boat’s Rowxocks, A. Pengelly, Teignmouth. 

1028. Starr and Ticket Apparatus, A. M. Thompson, 


Crewe. 

1029. ARTISTICALLY SHapep Fug, G. 8t. J. Kneller, 

mndaon. 

1030. ArracuMeNT for Music Stanps, C. W. Buckle 
and C. Hindle, London. 

1031. Music Copizs, C. W. Buckle and C. Hindle, 
London. 

1032. Horsesnors, J. W. Gledhill, Wakefield. 

1033. OsrarniNG GREATER Drivine Power for CycLes, 
E. Porter and C. W. King, London. 

ee 3 Automatic Due Date Recorver, C. L. Travis, 
G ow. 

1035, Construction of Sarety Boxes, F. W. Branson, 
Leeds. 

1036. Durtex Burners, J. T. Aitkenhead and W. 
Moyle, Cardiff. 

1037. Stanp for GeaR-wHEELS of Macuinges, J. C. 
Mollon, Exeter. 





the lower header, a series of valves located in said 
return tube and opening outward from cach upper 
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1038. Jorvers’ Ratcuet, &c., Braces, J. Chay " 





Sheffield. 

1039. FounTAIN Pens, W. Post, London. 

1040. Hoistinc Goops, C. A. Allison.—(B. T. 'Lacy, 
United States.) 

1041. Fans, J. nem London. 

1042. Cycte Wert Macuinery, J. Archdale, Man- 
chester. 

1043. Cash Drawers, R. W. Barker.—(C. EB. Putnam, 
United States.) 

1044. Locks, R. W. Barker.—(H. Tracy and H. Noble, 
United States.) 

1045. Swircnes, R. W. Barker.—(H. Tracy and H. 
Noble, United States.) 

1046. Ramtway Time Tasies, &c., J. F. O'Brien, 
London. 

1047. CoLLapsiBLe Doors, H. Birkbeck.—(W. Bonyils, 
D nmark.) 

1048. Divininc Garpen Bens, C. Portway and A. W. 
Kibble, London. 

1049. Mitk Cans, G. A. Dowse and J. Struthers, 
London. 

1050. Parrs of Drawers, C. Neyret, London. 

1051. KNICKERBOCKER and Ripinc Breecues, J. and 
F. Dege, London, 

1052. Ore Concentratinc Apparatus, F. G. Fuller, 
London. 

1053. Manuracture of Bucs Supports, W. C. Key, 
London. 

1054. Woot Winper, C. E. Salt, Shrewsbury. 

1055. Fotpinc Lerrer Box, W. A. Day, London. 

1056. Heatinc Apparatus, H. C. and W. Sharp and 
Sons.—(A. C. Sargeant, United States.) 

1057. Automatic Feepinc Apparatus, O. Hamilton, 
Northfleet 

1058. Dia Inpicator for Carriaces, W. Rogan and 
F. J. Tripp, London. 

1059. Sprocket or Tootnep Wueets, A. H. Pride, 
London. 

1060. Supportine Vessecs over Lamps, C. F. Coombes, 
London, 

1061. Music Stanps, E. Pugh, London. 

1062. Dye-sturrs, H. E. Newton.—(The Farbentabriken 
vormals Friedrich Bayer and Co., Germany.) 

1063. Propuction of NaruTHot, &c., H. E. Newton. — 
(The Farbenjabriken cormals Friedrich Bayer and Co., 
Germany.) 

1064. Tea-pots, J. 8S. Fothergill, London. 

1065. Horse Furniture, G. F. Stannus, London. 

1066 Dryine and CALENDERING AppaRatus, A. Chan- 
trenne, London. 

1067. ARTIFICIAL WHaesone, H. H. Lake.—(La Socirt/ 
J. Noé et P. Putois, France.) 

1068. Hooks and Eves, 8. H. Crocker, London. 

1069. Matrices, 8. H. Crocker, London. 

1070. Hat Stanp, A. F. Pullen, London. 


SELECTED AMERICAN PATENTS. 


From the United States’ Patent Office Official Gazette. 








506,157. MerHop or AND MACHINE FOR BENDING 
Tuses, Robert Clarke, Gravesend, N.Y.—Filed March 
lst, 1893. 

Claim.—(1) The within described improvement in 
the manufacture of bent metal tubes, the same con- 
sisting in pushing the tube under endwise pressure 
into a curved channel and at the same time pushing 
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through the tube at a greater speed a series of spheres, 
substantially as set forth. (2) The combination with 
the dies B, C, of a tube-bending machine, and with a 
series of spheres adapted to be arranged within the 
tube to be a. of two plungers, one arranged to bear 
against the tube, and the other arranged to bear 
against the spheres, and means for imparting to both 
plungers a forward movement, one in excess of the 
other, substantially as set forth. 


506,199. Car-wueet, P. Arlel, Paris, France.—Filed 
July 3rd, 1893. 

Claim.—(1) The improved forged wheel consisting of 
the rim, nave, and spokes, with a web closing the 
openings between the spokes, all welded together, 

bstantially as specified. (2) The improved forged 
wheel consisting of the rim, nave, and spokes, with a 
web upon one side of the spokes and rim, all welded 
integrally together, substantially as specified. (3) The 








improved forged wheel consisting of rim, nave, and 

spokes, the spokes, being wedge-shaped in cross- 

section, with a web on one side of the spokes and rim, 
being formed on the thicker side of the spokes, and 
the spokes merged into the rims, all being welded 

Saguleer, substantially as specified. 

506,165. Warer-Tuse Bower, Louis M. G. Delaunay- 
Belleville, S. Denis, France.—Filed December 20th, 
1892. 

Claém.—(1) In a water-tube boiler, the combination 
with a vertical series of inclined vaporising tubes and 
their headers, of a direct return pipe E connecting 
one of the upper headers with a lower header, the 
valve ¢ located in an upper portion of the said return 

yipe and adapted to open outward from an upper 

Ca: the valve ¢’ located in the lower or outlet end 

of said return pipe and opening inward toward the 

lower header, and the short tube / in the outlet of 
said return tube, substantially as described. (2) In 

a water-tube boiler, the combination with a vertical 

series of inclined water tubes and their headers, of a 

direct-return tube connecting each upper header with 














header, and a valve located in the lower end of said 
return tube and opening toward the lower header, 
substantially as described. 
506,141. Sream Enoine Vatve, HW. H. Ward, San 
Francisco, Cal.—Filed February 1st, 1893. 
Claim.—(1) In a steam valve, the combination of 
the osclllating valve, having induction and eduction 
ports, a shell containing said valve, likewise having 
ports therein and a curved balancing plate fitted on 
the exterior of said shell and secured to the valve, 
substantially as described. (2) In a steam enyine 
valve, the combination of the oscillating valve having 
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induction and eduction ports, a shell or bushing in- 
closing said valve, and having ports cut in the lower 
portion thereof which correspond with the ports in 
the valve, and having also an opening in its upper 
portion, and a curved balancing plate which fits over 
the exterior of the shell, and is secured to a portion of 
the valve which lies within the upper opening in the 
shell, substantially as described 
506,215. Mernop or Makinc Piate Guass, 7. A, 
Edison, Llewellyn Park, N.J.—Filed November 11th, 
1887. 


4. 

Claim.—{1) The method of making plate glass con- 
sisting in forcing the glass by pressure while in a soft 
condition through a die or passage having the required 
form, substantially as set forth. (2) The method of 





making plate glass, consisting in heating the glass in 
a chamber so that it is in a soft condition and forcing 
it out of such chamber through a die or passage having 
the required form, substantially as set forth. 


506,249, Cur Breaker for Woop-workinc Ma- 
CHINES, C. F. Overhiser and C. D. Marsh, Williams- 
port, Pa,—Filed April 21st, 1893. 

Claim.—(1) In a wood-working machine the combi- 
nation with a cutter and chip breaker, of a weighted 
lever pivoted to the chip breaker, and a yielding bear 
ing for said lever, the said yielding bearing being 
carried by the chip breaker. (2) In a wood-working 
machine the combination with a cutter and a hinged 
— breaker, of a pivoted lever, a weight thereon, 
and a yielding cushion carried by the chip breaker 
and forming a bearing for the lever, substantially as 

















set forth. (3) In a wood-working machine the combi- 
nation with a cutter and a hinged chip breaker, of a 
weight supported by the chip breaker, and a yielding 
cushion interposed between the — and the chip 
breaker. (4) In a wood-working machine, the combi- 
nation with a cutter and a chip breaker, the latter 
having a forwardly projecting block, the said block 
having a socket and a seat, and a spring cushion 
mounted in said seat, of a weighted lever pivoted at 
one end in said socket, and resting on the spring 
cushion. 








Our Heatta is Wixter.— Dr. Andrew Wilson, 
writing in Lloyd's Newspaper on diet, says: “The 
teaching of nature should never be neglected, and in 
the matter of winter food let us see we are not wrong, 
and take sufhcient fat, for the changes that result in 
the wear and tear of our bodies are lessened in intensity 
by the fat of food, and the need for flesh is always less 
when fat forms a due proportion of our diet.” The 
Doctor proceeds to enumerate natural products th t 
are admirable, among them ‘ Cocoa” with its con- 
tained Cocoa Butter. Relatively to this it may be 
said that Errs’s Preparep Cocoa retains all the con- 
stituents of the natural Cocoa, including the oil or 
butter, intact.—[ADvT.] 
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THE ROLLING OF BATTLESHIPS OF 
ROYAL SOVEREIGN CLASS. 


Av a time when public anxiety has been aroused as to 
the conditions of stability appertaining to our most recent 
battleships, it is a comforting assurance to find two well- 
known authorities of so vast and wide-spread experience 
as Mr. W. H. White, Director of Naval Construction, and 
Sir E. J. Reed, expressing a united conviction as to the 
absolute security of the Royal Sovereign class from any 
likelihood of capsizing. It is somewhat unfortunate that 
the two features, propensity to roll and liability to cap- 
size, should be associated together in the minds of the 
unprofessional public ; although, as clearly demonstrated 
by Mr. W. H. White in his “ Manual of Naval Archi- 
tecture,” they have nothing to do with one another. He 
puts it thus :—‘* A stiff ship is one which opposes great 
resistance to inclination from the upright, when acted 
upon by some external force; a crank ship is one very 
easily inclined. A steady ship, on the contrary, is one 
which, when exposed to the action of waves in a seaway, 
keeps nearly upright, her decks not departing far from 
the horizontal. Hereafter it will be shown that frequently 
the stiffest ships are the least steady, while crank ships 
are the steadiest in a seaway.’’ The ill-fated Captain, for 
instance, was remarkably steady under sail as well as 
under steam, and was by no means lively in a seaway 
or given to rolling. It is probable that the recent awful 
circumstances which have occurred in the capsize of 
the Victoria have so unhinged the nerves not only of 
landsmen but of sailors, that the distinctness of the two 
questions of rolling and stability has been momentarily 
lost sight of. 

Whatever may, however, have been the events which 
contributed to the rather sensational view that has been 
taken of the rolling records exhibited by the Royal 
Sovereign, the Ramilies, the Resolution, and the Empress 
of India, we unhesitatingly endorse the opinions expressed 
by Mr. W. H. White and Sir E. J. Reed, viz., that the 
stability of these vessels has not been actually called in ques- 
tion. But, as the mere expression of these opinions, unac- 
companied by any verification of the same, is not likely to 
carry weight with it, we propose to support our views 
by certain figures, which are calculated in the highest 
possible degree to allay the fears of the public. At 
the same time—although in deference to a sense of 
duty, we have deemed it advisable to touch upon the 
point of stability—we would point out that the rolling 
of the Royal Sovereign class is the subject matter of our 
present paper. 

A glance at the statement which is annexed will show 
at once what are the “ features of stability’’ possessed 
by the Royal Sovereign class, as compared with a very 
crank ship, the late Captain, and an ordinarily stiff ship, 
the Monarch. It is manifest that a height of freeboard 
which does not permit the edge of the deck to be 
immersed under an angle of heel of 27 deg. must give 
immensely greater stiffness than the corresponding 14 deg. 
of the Captain. The difference between the ‘‘ moments 
of stability’’—this being the force which tends to right 
the ship again when inclined—upon the heel of both 
vessels to the extent of their freeboard, is as 5700 to 24,096 
foot-tons. But another, and fully as important an improved 
feature as found in the Royal Sovereign, is the raising of 
the height of the metacentre above the water-line to 5’6ft., 
which also contributes partly towards the great increase 
of the moment of stability at 27deg. heel. The increase 
in the height of the metacentre is due to the great beam 
possessed by these battleships. It is this feature, more- 
over, which gives the Royal Sovereign class such an 
immense advantage over the Monarch, both at the angle 
of immersion of the edge of the deck and at the angle of 
maximum stability. Although the Monarch is better off 
than the Royal Sovereign so far as regards the position of 
her centre of gravity, this being in the first-mentioned 
vessel below the water-line, yet tae narrowness of the 
Monarch counterbalances the good position of her centre 
of gravity. Had it been possible to lower the centre of 
gravity in the Royal Sovereign class to the level of that 
of the Monarch, the angle of maximum stability would 
possibly have been 45 deg. instead of 37 deg., and the 
moment of righting force would have been quite as great, 
whilst the range of stability would have extended much 
further. It is only necessary, however, to look at 
our engraving of the midship section of the Royal 
Sovereign herewith to observe the height of the armour 
plating and armoured deck, and to remember that 
the barbettes and redoubts commence 3ft. above the 
water-line, whilst the centre-of-metal of the 67-ton guns 
is at an altitude of 23ft., to realise the sheer impossibility 
of placing the centre of gravity lower than it is. A high 
centre of gravity must be the penalty of high command 
for heavy guns. Valuable as this character may be, how- 
ever, it is not of such vital importance as considerable 
freeboard and adequate beam, the latter being the factor 
which raises the position of the metacentre as before 
remarked. The Captain had a comparatively low centre 
of gravity, but its value was neutralised by the want of 
beam and freeboard in that unfortunately designed vessel. 
To sum up in a few words the most striking features of 
our statement, the Royal Sovereign has a righting force 
of 30,000 foot-tons at her most stable angle of heel, viz., 
87 deg., whilst the Monarch and Captain had only 15,000 
and 7000 foot-tons respectively at their corresponding 
angles. The stability, therefore, of our great battleships 
has, we take it, been proven. 

Now as to the rolling records of the Royal Sovereign 
class. Whatever may be our assurance as to the actual 
safety of these vessels, it is idle to disguise the fact that 
they roll unusually, and that as gun platforms their use- 
fulness is seriously interfered with by this propensity, 
whilst the discomfort of the officers and crew is very 
great. Upon the subject of rolling and its probable cure, 
most valuable remarks were made by Dr. Elgar in a paper 
read before the Naval Architects at Cardiff, and which 
appeared in Tux EnGIneer for July 14th, 1893, Dr. 
Elgar drew attention to the fact that, although rolling 
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was quite a feature of the great transatlantic liners, and 
he believed that loss in speed was the natural result, that 
the great advantages of bilge keels—which had fully 
been recognised in the Royal Navy—‘ were not gene- 
rally understood in the mercantile marine.” He 
considered that any loss of speed resulting from the 
extra friction which might be due to the presence of 
bilge keels in still water, would be more than counter- 
balanced by the improvement in speed which would 
be created by the absence of friction due to rolling in a 
seaway. He went on to say :—‘ It would add greatly to the 
comfort of passengers if rolling could be reduced in these 
large steamers; and bilge keels furnish a ready and 
certain way of doing it, when they are properly fitted 
and are of appropriate size.” It is somewhat significant 
that Mr. W. H. White, who was present at the reading 
of the paper alluded to, agreed with ‘‘ what Dr. Elgar 
had said as to the utility of bilge keels, but he thought 
that Dr. Elgar would agree, as the size and height of 
ships increased, the useful effects of bilge keels must 
diminish, and in experience they had had instances in 
which no practicable bilge keels could have produced any 
appreciable effect.” 

Now there is little doubt that Mr. W. H. White speaks 
with authority when he appeals to experience. But 





Features of stability. | Captain. Monarch a. ll 

Angle of heel at which the edge of ) = ne ae a Foe 

the deck is immersed .. ... ...f| 24 = ™ 
Amountof righting force intheabove | 7 2542 | § 

position (in foot-tons of moment) / 5700 12,542 | 24,096 
Angle of maximum stability ... ... 21° 40° 37° 
Maximum vighting force (i foct-}| nop 15,615 | 20,00 
Angle at which righting force be-)} : Bato seo 

comes zero (range of stability) ... 544 695 | - 
Metacentric height (approximately) oY ef) | 4 
Height of metacentre above water- | 





line (approximately) NT a 1°2' T | 5°6 

when these words were uttered, the untoward expe- 
riences of the Resolution, of the Ramilies, and of the 
Empress of India, had not developed themselves, 
and we cannot but fear that such extreme coefficients, 
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40 deg. and 45 deg. of roll, had not been included 
in the formule upon which the Director of Naval 
Construction based his opinion as to the inadvisa- 
bility of fitting bilge keels to large vessels. In point of 
fact it was quite clear that no such angle of keel as even 
40 deg. was ever anticipated, for the indicators of the 
clinometers did not admit of a swing beyond 30 deg. 
There is, of course, the important question as to the 
difficulty of fitting bilge keels upon these larger battle- 
ships, which would admit of the vessels being subseqnently 
docked. This cannot, however, be advanced as a valid 
reason for not fitting them, in some shape or form, if 
they are in reality a necessity, as the obvious alternative 
is not to spoil the ships to suit the shape of the docks, 
but to alter the docks so as to suit the ships. Yet 
the shape of the docks does appear to have influenced 
the Admiralty in the design of these vessels, not only 
as regards the absence of bilge keels, but also as regards 
their under-water form. Alongside of the midship 
section of the Royal Sovereign we have engraved that of 
the Campania. The difference between the two is most 
remarkable. The Royal Sovereign possesses all that 
smooth roundness of bottom which was such a prominent 
feature of the Great Eastern, and which doubtless con- 
tributed largely to make her at sea one of the most 
uncomfortable rolling tubs that was ever launched ; 
whilst the Campania possesses a box-like form and square 
angles that must present the greatest possible resistance 
to the influence of rolling. It is manifest, however, that 
the Campania could not enter a dock that was just shaped 
to receive the Royal Sovereign, even if it were long 
enough. Nevertheless, we cannot avoid a sneaking 
tenderness for the box-form midship section. It must 





be the very best to neutralise the inclination of the vessel 
to roll, and the flat bottom gives splendid machinery 
space and magazine room very low down. 

Something must, however, be done to remedy this 
really grave evil of rolling. The eight magnificent battle: 
ships cannot be left in their present condition, for as it 
is they are a discredit to our navy. It is satisfactory to 
learn that experiments are about to be made with the 
Repulse, in the fitting of bilge keels. We shall await 
her trials, thus fitted, with considerable impatience. To 
the unprofessional eye it would almost appear that some- 
thing of the nature of a telescopic sliding keel, or of a 
hinged lee-board, might be contrived, which could be 
withdrawn in dock or in smooth water; but there are, 
possibly, insurmountable difficulties in the application of 
alternatives of this nature. Bilge keels have, necessarily, 
to be made of immense strength, as the whole strain of 
the righting force comes upon them in action. We 
repeat, nevertheless, that a remedy will have to be found 
for the serious propensity which the Royal Sovereign 
class has exhibited. 








CARNOT AND MODERN HEAT. 
By Dr. OLtver Lopce, F.R.S. 
No. V. 


GrapHic ILLUSTRATION OF PROCESSES. 


WE shall now proceed to illustrate diagrammatically 
certain processes which occur in practice, and incidentally 
several of the statements made in Article I, January 5th, 
which it is desirable to read again. 

Start with a substance in state A at ordinary atmo- 
spheric pressure and temperature, and draw through it 
an isothermal and an adiabatic. 
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Every simple compression lies between the isothermal and the adiabatic 

through the starting point. e area h, is the heat which escapes during 

the compression A D ; /. is the heat able to escape subsequently as the 
compressed body cools. 


Then proceed to compress the substance mechanically 
to a specified smaller bulk. If this operation be done 
very slowly the result is to trace out A C, a portion of an 
isothermal; if the operation be done very quickly the 
result is to trace out A B, a portion of an adiabatic. If 
it be done at any intermediate pace the result is some 
arbitrary curve AD, lying between A B and AC and 
never outside them. But it must be noticed that neither 
D nor B is a state that can be maintained. Heat was 
generated during each of the three operations contem- 
plated, but in the isothermal case it all escaped; and the 
escaping heat is represented by the total area (labelled 
hy + hz) below AC between the two outer adiabatics. 
In the adiabatic compression A B more heat was generated, 
because more work was done, viz., the extra area A C B; 
but none of it escapes, it all goes to increase the energy 
of the substance. In the intermediate case part escapes, 
viz., h,', a part is stored, viz.,.; and an adiabatic drawn 
through D will divide the heat area into these two regions 
(Fig. 9). 

Any heat generated in the compression which has not 
escaped has gone to warm the substance above its ori- 
ginal temperature, and accordingly when left to itself 
this heat escapes, and the substance cools down to the 
final state C. 

The heat which escapes during the operation A D ish, 
the residue of heat which escapes during the period of 
waiting is h,. The total heat produced is not in general 
represented, because that may depend upon the internal 
work too; the energy at C being not necessarily the same 
as the energy at A, except in the case of a perfect gas. 
The area ADC only represents the excess of heat 
developed during the A D operation over what is pro- 
duced in the isothermal operation. What we have to 
notice about the compression operation A D is that the 
whole of it necessarily lies between A B and AC. Only by 
supplying the substance with heat can the curve be got 
above the adiabatic, and only by applying a cold below 
the atmospheric temperature can it be got below the 
isothermal; and neither of these operations is a simple 
compression. 

It is worth while to draw the shape of the A D opera- 

B tion when it is per- 

formed by a series of 
strokes of a pump with 
periods of waiting be- 
tween the strokes. The 
curve is then a zigzag 
composed of verticals 
and approximate adia- 
batics, the verticals 
A reaching down to the 
Apump compression, consistingof adia- isothermal if plenty of 
baticsandconstant volumesalternately. time is allowed, but 
otherwise being as in Fig. 10, 








APPLICATION TO FREEZING MACHINES. 


There is no difficulty in discussing the conditions of an 
exhaustion instead of a compression, and for the sake of 
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illustration I will take the case of a freezing machine 
working with compressed and expanding air. 
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Simplest theoretical freezing machine cycle. 


Start with compressed air at ordinary temperature, in 
state A; let it suddenly expand to state B (Fig. 11); by 
this means it will be chilled below the temperature of 
surrounding objects; and then let it remain open to 
expand further at atmospheric pressure till its original 
temperature is restored, in state C; during this opera- 
tion it will be receiving heat from the coldest of sur- 
rounding objects, and will be doing work therewith. (See 
Fig. 11a.) 
It is a mistake to suppose that 
“inanimate material agency cannot do 
work at the expense of heat received 
from the coldest of surrounding 
> objects.” What is intended by the 

statement usually made to this effect 
| is that it cannot do work continuously 
;  orcyclically. The fact that the state- 
: ment is only true of a cycle is impor- 
| tant, and should be explicitly said. 
Any open pan of water is receiving 
heat from the coldest of surrounding 
objects, and is doing the work of 
evaporation therewith. The impossi- 
bility in all such cases is in completing 
the cycle, so as to bring the substance 
back to its original condition, that it 
may do the work again, and so on 
perennially. The only way to get it 
back is to do more work on it, or to 
supply it with more heat than was con- 
cerned in its expansion. 

For instance, having got the air to state C, it is in 
complete equilibrium with its surroundings, and to get it 
back to A an engine must compress it. The compression 
curve is, in practice, very apt to run up above the 
isothermal, but by the best arrangements it might be 
kept dowu fairly close to the isothermal—it cannot be 
got lower—and accordingly all the work and all the 
heat of the expansion are undone or put back again, 
together with the amount AB C in addition. This much 
generation of heat is necessary, and it stays in the sub- 
stance, but any more heat than this should be allowed to 
escape before the substance is considered ready for its 
sudden expansion. In practice it is not customary to 
wait till all the unnecessary heat has escaped, i.e., 
till the atmospheric temperature is reached, and the 
result is shown in Fig. 12. 
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Fig. 11 repeated, with 
the work areas repre- 
sented. Wy, is the 
work done by means 
of the energy of the 
compressed air. Wo 
is the work done at 
the expense of heat 
received from the 
coldest of surround- 
ing objects. Ws; is 
theminimum ce 
of work performed on 
the air by the com- 
pressing engine. 
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Pig. 12, a cycle like Fig. 11, but such as might be traced by a freezing 
machine in which time was more object than maximum efficiency, so 
that release or free expansion is begun at A’ instead of at A, and finished 
at C’ instead of at C. Of the three heat areas hs is the amount actually 
withdrawn from the things to be frozen, and h; +3 are the portions 
which might have been withdrawn with the same amount of compression 

time been no object. 

The waste of power is the excess of the area A’ B’C’ D over the area 


ABC. The actual efficiency is instead of the maximum 


possible, “1 + M2 + hs. 


he 
ABCD’ 
In order to gain simplicity of appearance, the 
thermal lines in this and Fig. 16 have been unduly straightened out. 
If after adiabatic expansion A B the vessel is closed 


again, so that the subsequent warming takes place at 
4 constant volume 


L'STIAL PRESSURE instead of constant 
- pressure, the final 

point, C’, will be 

t » ? E ~~ FINAL FRESSURE vertically =e B, 


as in Fig. 13, and 
jf we have Clement 
A™MOCPHERIC PRESSURE , 

ee Desormes 
method of finding 
the ratio of the 
two elasticities of 
a gas (the same as the ratio of the two specific heats). 
The theory of this is particularly simple if the initial 


FIC. 13 
Clement and Desormes’ method of comparing 
the elasticities (or specific heats) of a gas. 











pressure is small—say, a few inches of water—so that 
the curves are practically straight; in fact, Fig. 183 gives 
the theory at once. 

The elasticities are represented by the slopes of the 
adiabatic and isothermal lines A B and AC’. Hence the 
ratio required, k, equals the slope of A B divided by the 
slope of A C’, in other words 
a. 

. H —-h’ 

where H is the initial inches of water above the atmo- 
sphere before the sudden expansion to B is allowed, and 
h the final excess pressure after the temperature has had 
time to recover. Or, in words: the ratio of the two 
specific heats for a gas is equal to the ratio of any small 
excess of pressure, above atmospheric, to the final drop of 
pressure in the same volume of gas, when a momentary 
free expansion has been permitted, and the temperature 
allowed to recover. If the 
vessel is again and again 
opened and closed, with in- 
tervals of waiting, the series 
of changes is a zigzag (Fig. 
13a), beginning with A BC’, 
as in Fig. 13 above, and ter- ® 
minating ultimately in the Sequel to Clement and Desormes. 
point C of Fig. 11, which is the only point of complete 
equilibrium as regards both pressure and temperature. 
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APPLICATION TO ENGINE CYCLES. 
EssENTIAL MEANING OF THE SEconD Law or THERMO- 
DYNAMICS; AND Reason oF LimireD EFFICIENCY. 

So far we have illustrated the matter by means of 
cycles performed counter-clockwise, involving an expen- 
diture of mechanical energy; that is, we have dealt with 
pumps—not engines. 

Now, take a few examples of engine cycles, and we 
shall soon see how it is that only a fraction of the heat 
received can be utilised in doing work. It is obvious, 
qualitatively indeed, from such a simple diagram as 
Fig. 14:— 
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where the dotted lines are adiabatics. W is the balance 
of work done, and Q is the heat received; and this area Q 
extends from one-half of the curve down to the absolute 
zero of pressure and temperature. In the case of the 
engine its boundary is the upper half of the cycle, as in 
Fig. 14, and it is this engine diagram we are now attend- 
ing to. Tosweep up or utilise as much of this heat area as 
possible, the lower half of the cycle must be kept down 
as low as possible. The lower it can be got the more 
heat is utilised in doing work. 

Now what prevents the return path of the cycle from 
coming downlow? Nothing but the temperature of sur- 
rounding bodies; it cannot come down below the tempera- 
ture of the coldest of surrounding objects, unless it is 
pumped or otherwise forced down by expenditure of work. 
If we are to derive as much useful effect as possible from 
the heat supplied to the engine during any given operation 
A B, the best we can do is to complete the cycle by an 
operation conducted at the lowest available temperature 
—say, at the atmospheric isothermal T’. The height of 
this it is which prevents the effective enclosing of more 
of the heat area, and thus keeps down the efficiency of 
engines. All the heat below T’ is waste. The part above 
can alone be utilised. 
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Diagram showing the total heat imparted, during any operation A B, 
divided into two portions by the isothermal of lowest available 
temperature. 


Let A B represent the arbitrary top of the cycle, the 
return path can made anywhere above the line T’. 
The lowest possible position for it is this line itself, C D 
(Fig. 15); and if that be adopted for the return journey the 
maximum efficiency is attained under the given condi- 
tions. Note that these conditions are, (1) the fixture of 
the lowest temperature T’, (2) the given expansion 
path A B. 

But why not raise this path AB? No reason against 
it, and every advantage in doing so. For raising it leaves 
the waste unaltered, and increases the available heat in 
direct equality to the extra supply. By raising it high 
enough the available heat may bear quite a large proportion 
to the waste, and the engine may become quite decently 
efficient. 

This is the line on which all improvements in the effi- 
ciency of heat engines have gone :—First, to keep the 
return operation as nearly as possible along the lowest 
available isothermal, and next to raise the temperature 
of the expansion path as much as is practically feasible. 
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Observe that the cycle drawn in Fig. 15 is not a Carnot 
cycle. Nothing is said about the A B operation being 
an isothermal one, nor is there any need to say anything 
of the sort. . 

: If there happen to be in th 
“t- \ neighbourh a body distinctly 
\ ‘ hotter than anything else, it will 
be manifestly conducive to effi. 
ciency to derive all the heat 
thence, because by that meang 
the expansion curve A B will be 
as high as possible. 

There is the same sort of 
advantage in using the highest 
available temperature for the 
source as there is in using the 
lowest available temperature for 
the refrigerator, and as there 
is in keeping to the adiabatics 
for the intermediate portions of 
the cycle. But if Fig. 16 repre. 
sents by its isothermals the 
highest and the lowest available 
temperatures, and if the area 
enclosed between A B and the 
adiabatics represents the heat 
given to a working substance 
which is engaged in tracing out 
the smaller area a b c d, the loss 
area a b cd is W, while Of available energy need not be 
ABC Dis W,. (See Art. III.) yery great; and, whatever it is, 
it is shown at once by the portion of the area A BC D 
aaennnnee by thecycle. (Refer again to Fig. 1, January 
19th.) 

As to the proportion which the available area A B C D 
bears to the total area enclosed by the adiabatics below 
A B, we have only to remember that the adiabatics 
extend down to absolute zero, and that just as the distance 
apart of the isothermals—say C—represents in a 
manner the difference of temperature between them, so 
the position of C above the absolute zero (called Z) repre. 
sents in the same manner its absolute temperature. 
(Compare end of Art. III.) 

Thus it follows that whatever proportion the area 
ABCD bears to T — T’, the same proportion does the 
waste area bear to T’, and the same proportion does the 
total heat area bear to T. 

Wherefore, if the maximum possible work (or available 
energy) be called (as in Art. III.) W,, and the total and 
waste heats be called Q and Q’ respectively, we have 

"; _.@ 
.—s TF x 
This may be regarded both as a statement of the second 
law of thermodynamics, and a definition of absolute tem- 
perature. That W, = Q — Q’ (there being supposed no 
waste) is a mere consequence of the first law (or con- 
servation of energy); and the work (a b ¢ d) actually done 
by an engine is any amount less than this, according to 
the imperfection of the engine, as already stated in Art. 
III. L wish to call special attention to Fig. 15 above, 
as containing in simplest possible form the essentials of 
the second law of thermodynamics applied to heat 
engines. 
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Z stands for the distant 
meeting point of the two 
adiabatics at absolute zero. 
C Z is to T as BZ is to T, 
and as B C is to (T — T). 
The area below DC is Q, 
the area below A B is Q, the 








WATER-TUBE BOILERS, 
No. 1V, 

In our last impression we sketched in Fig. 10 a form of 
header, and we stated that, so far as we knew, no boiler 
was constructed precisely in that way. It is proper to 
point out before going further, that in saying this we 
referred only to land boilers. The latest type of Lagrafel- 
D’Allest boiler, constructed for marine purposes by the 
Forges et Chantiers de la Méditerrannée, almost com- 
plies with our description. A sketch of this boiler will be 
found in Mr. Milton's paper read before the Institution of 
Naval Architects at Cardiff, and published in our impres- 
sion for July 21st, 1893. 

The object had in view by designers of express boilers 
is the production of a steam generator which shall be as 
light and as small as possible for its power. We shall 
have a good deal to say further on on this branch of our 
subject; but for the moment our business is not with 
weight or dimensions, but with the special features or 
characteristics of express boilers. Generally speaking, 
all boilers of the kind have tubes of comparatively small 
diameter. There are three prominent varieties. First, 
modifications of the Root type; under which head may 
be included the Bellville boiler, a sketch of which as used 
in the Frency navy we give in Fig. 10a, and some others 
with tubes smaller and shorter than those of land boilers; 
all these bear forcing moderately well, but they are not 
express in the full sense of the term. Secondly, coil 
boilers of various types, such as the Herreschof, which 
stand forcing very well. And lastly, express boilers in the 
full sense of the word, of which those of Thornycroft, 
Yarrow, and Normand are the best known. 

It is not, we think, necessary to dwell at any length on 
the Belleville boiler, because nearly all that we have 
already said applies to it and to its congeners with more 
or Jess pertinence, and our readers will not be slow to 
understand in what way it is better or worse in principle 
than other water-tube boilers of this type. ‘The coil 
boilers are peculiar, and require explanatien. The use of 
coils has been common enough. Coiled tubes present 
great deal of heating surface in a small space. They are 
used either with or without steam drums or their equiva- 
lent. When combined with a drum the coils are usually 
short; sometimes, indeed, the so-called ‘‘coil” is little 
more than half a turn of tube. Several coils may be com- 
bined with a central drum which they surround. In fact, 
the waysin which they may be arranged are almost endless. 
On the whole, however, boilers of this kind do not ap- 
pear to be very satisfactory. To some extent the free 
rush of water and steam through them is hampered, and 
the tubes are punished in the bending. Certain it is that 
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various boilers of this type have given trouble by splitting 
their tubes, and these are not easily got at for p ugging or 
repair. However, all boilers of the kind of which we 
have knowledge possess the advantage secured by letting 
each tube have a free delivery into the steam drum, so 
that fighting between two tubes never can occur. Un- 
doubtedly, however, the best type of coil boiler is that in 
which the whole of the heating surface is disposed in a very 
gmall number of tubes. It is clear, however, that these 





tubes must be very long. Roughly speaking, each foot in 


Fig. 









varies. It is usual, therefore, to load the safety valve to 
considerably beyond the working pressure to allow a 
margin. Although not strictly a water-tube boiler, in 
the sense in which the words are used in these articles, 
we cannot omit mention of the Serpollet boiler, illus- 
trated by Fig. 1la, which is a plan. It consists of heavy 
cast iron blocks encasing a steel tube flattened until the 
opening through it is less than one-twentieth of an inch 
wide. Water is pumped through this, and converted 
into superheated steam. We have already fully described 
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length of a2in. tube represents half a square foot of surface. 

To get 500 square feet we shall need a tube 1000ft. long. 

Such a tube disposed in two sets of coils would give a | 
boiler not more than 7ft. in diameter by about 8ft. high, 

and each square foot would probably evaporate 10 1b. of 

water per hour, so that with a triple-expansion engine the 

boiler would supply steam for 500 or 600-horse power, But 

those who have read what we have already said concern- 

ing circulation will readily understand that inasmuch as 

the coils of pipe must be nearly horizontal, it would be 

impossible to get sufficient natural circulation through a 

pipe of such enormous length. Coil boilers of this class 

therefore have been almost invariably worked with forced 

circulation, a pump driven by the engine forcing water 

continually through the tube. John Elder's boiler, 

patented in 1862, is one of the early examples of the 

type. He used a spiral fan or propeller to drive the 

water in at the top ofa 

tall coil. The steam and 

water escaped at the bot- 

tom into a vertical drum | 
considerably taller than | 
the coil. The upper part | 
of this drum was the steam | 
space. Fig. 11 will suf- | 
fice to indicate the general | 
features of the arrange- 

ment. A is the propeller, 
and B is a pulley driven 
by a belt from the engine. | 
As far back as 1824, Paul | 
patented a boiler of this | 
type, with a force pump 
to maintain circulation. 
The water entered at the | 
upper end of the coil, and 
steam was delivered at 
the bottom. No attempt 
was made to provide a 
steam drum, as the in- 
ventor proposed that all 
the water should be con- 
verted into steam before 
it escaped from the lower 
end of the coil. Benson’s 
boiler, which made some 
stir at one time, was a 
coil boiler with forced 
circulation, patented in 
1858. Since those days 
many other boilers have 
; been made by various 
inventors, among whom may be mentioned Herreschof 
and Yarrow. This type of boiler has never yet, we think, 
had justice done to it. Under proper conditions it is 
capable of unlimited forcing, being indeed an express 
boiler in the fullest sense of the term. But it is open to 
considerable objections on the ground that a small failure 
in any part of the length of the tube renders the whole 
boiler hors de combat; whereas in boilers with many tubes, 
if one is burst it may be plugged, and the boiler is then 
capable after a little delay of working as well, or nearly 
as well, as before. For small boilers for steam launches, 
however, the system ought to work very well, especially 
as there is no delay in getting up steam; a pressure of 
1201b. can readily be had in a quarter of an hour, and 
the boiler is quite safe in that a split tube is most unlikely 
to cause an accident. It would be quite possible to adapt 
the principle to larger powers, by using a number of 
coils instead of one, the circulation being maintained by 
a single pump. This will have very little to do, the 
pressure being very nearly the same on both sides of 
the piston. We have already described a modification, 
however, when some work would be thrown on the cir- 
culating pump, the steam and hot water being delivered 
into the drum under pressure. An objection to coil boilers 
without water drums is that the pressure is very unstable, 
flying up and down from minute to minute as the fire 

















the steam carriages to which M. Serpollet has applied 
his boiler with much success. 





We have said that the modern express boiler is a new 
departure in engineering, and we think the fact will be 
fully recognised before we have done. It is the result of 
the labours of two engineers, Mr. Thornycroft and Mr. 
Yarrow. In certain respects their boilers are alike, in 
others totally distinct. We shall begin with the Thorny- 
croft boiler, which was indeed first in the field. . 

There are several distinctive and original features in the 
Thornycroft boiler. It consists essentially of a central 
horizontal steam drum, two horizontal water supply 
tubes, and a number of small diameter tubes uniting the 
others. The first point to be noticed is that instead of 
a number of tubes discharging into a single header or 
riser, which in turn opens into the steam drum, each 
individual tube opens directly intothe steamdrum. Thus 
each tube acts for itself, and cannot fight with its neigh- 
bours for precedence in delivery. The tubes are long, but 
they are of small diameter—about lin. inside—and they 
are made of a very special soft steel. We have no inten- 
tion of describing here the methods of manufacture. 
lig. 12 shows the principle. 








We have shown only steam-making pipe A and one 
down pipe B; the grate is C. One of the first points to 
be noted is that the tube A enters the drum D at the top. 
A very great quantity of water is carried up with the 
steam. If the steam and water entered at the bottom of 
the drum, they would cause a violent commotion; by 
coming in at the top the water is projected downwards, 
and separated by its momentum fromthe steam. Theanti- 
priming arrangement inside the steam drum is very simple ; 
it is shown in Fig. 13. Here A is the steam pipe which 
runs from end toend of the steamdrum. It is provided with 
saw cuts all along the top; B is a deflector plate—a pent- 
house or roof, in fact, over the steam pipe, on which is 
delivered the rush of steam and water from the tubes, 
one of which is seen at D. The water is thus knocked 
out of the steam and falls straight down, as shown by 
the dotted arrows. The scheme is quite effectual, and the 
boiler supplies dry steam. At first sight it would 
appear that a boiler of this kind must have a steam 
drum D, Fig. 12, and “ feeders” E of sufficient diameter 
to permit a man or, at all events, a boy to get inside in 
order to fix the tubes in Dand E. Obviously this would 





limit reduction in dimensions. To Mr. Thornycroft, 
however, is due the credit of so contriving matters that 
tubes as small as 10in. in diameter can be used 
for E. A special roller tool is used, which can be 
introduced through the end of E, which is fitted with 
a removable lid. The roller tube expander, carried on 
the end of a staff, can be put in place, and worked by a 
rachet gear; the tubes being secured by rolling with 
almost as much ease, and nearly as quickly, as though 
direct access could be got tothem. This may appear at 
first sight a small thing, yet it is nothing of the kind. 
The fact that it is possible to secure tubes in this way, 
and to make water and steam-tight joints at a distance 
of 5ft. or 6ft. from the operator, is one of very great 
importance, and, in certain respects, revolutionises the 
construction of tubulous boilers. When we come to 
consider the question of weight, it will be understood 
what the innovation really means. The success attained 





by Mr. Thornycroft stimulated invention in the same direc- 
tion, and numerous patents have been taken out, especially 
in the United States, for boilers using small tubes com- 
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bined with feeders and drums. Fig. 14, patented by 
Messrs. M’Bride and Fisher, of Philadelphia, has been 
fitted to a large launch which has attained a very high 
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speed, and great success is claimed for the generator, 
concerning which we shall have more to say. It will be 
seen that it very closely resembles one side of a Thorny- 
croft boiler. Fig. 15, another American boiler, speaks for 
itself. Fig. 16, although a land boiler, involves much 
the same general principle of construction. 
The Yarrow boiler has certain features in common with 
the Thornycroft boiler. 
Fig. 17 Thus, it consists of a 
central steam drum above 
and two water feeders be- 
low, united by the steam 
generating tubes, which 
are of small diameter ; 
but here the resemblance 
ceases. Following the 
plan we have adopted with 
the Thornycroft boiler, we 
only give in the annexed 
sketch a single tube of the 
Yarrow boiler. Here A is 
the steam drum, B a 
feeder, C a_ generating 
pipe, and D, dotted, is one 
of two or more down-flow 
pipes, E is the grate. The 
steam drum has a hori- 
zontal bolted joint all round, and the water feeders consist 
each of a flat tube plate and a semicircular lower half 
bolted together. In this way access is got to both ends 
of the tubes. Indeed, the tubes and the upper plates of 
the feeders, and the lower half of the steam drum, are 
put bodily into a galvanising pot and coated all over with 
zine to prevent that external corrosion to which all 
boilers of this type seem to be liable when not in use. 
This has been a very successful steam generator, and, 
although the pipes deliver into the lower portion of the 
drum, the boiler supplies very dry steam to the engines, 
special precautions being taken in fitting the steam pipe 
to attain that object. So far as can be seen, there is 
nothing to choose between the Yarrow and the Thornycroft 
boilers as steam makers. In attempting to arrive at a con- 
clusion respecting the relative merits of two different boilers, 
it is impossible to ignore the surrounding conditions. We 
shall show in a subsequent article that express boilers 
are mainly judged—other things being equal or nearly so, 
by their weight, The lighter the better. Now one of the 
very first points to attend to in designing a light 
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boiler is to avoid the use of any heating surface that falls 
in efliciency below a certain minimum. Putting this in a 
different way, it amounts to saying that no generating 
tube should have any portion of its length non-efficient. 
If we compare the Yarrow and Thornycroft boilers, it 
will be seen that the tubes in the former are shorter than 
those in the latter. If we suppose the weight of the 
boiler to increase or diminish precisely as the length of 
the generating tubes increases or diminishes, then the 
Thornycroft ought to be heavier than the Yarrow boiler 
for a given power, unless it can be shown that each foot 
of length of tube is as efficient in one as in the other. It 
is clear, however, that this cannot be the case, because 
the upper portions of the Thornycroft tubes are 
far removed from the fire. We bave no means of know- 
ing what are the weights per horse-power of the two 
boilers; we suspect they are very nearly alike, but that 
must obviously be because some other factor than tube 
length has tobe considered. Thus it seems clear that the 
Yarrow feeders must weigh a good deal more than the Thor- 
nycroft feeders. We have used these boilers in this case 
to illustrate our proposition. The point is constantly over- 
looked, and we find in some boilers intended to be as light 
as possible, surface weighing from 5]b. to 201b. per square 
-foot that is really incapable of generating steam or 
serving any good purpose whatever. It is sometimes 
urged that unless surface is supplied the evaporative 
economy of the boiler will be reduced. This is a 
matter of small consequence in express boilers, unless, 
of course, the inefficiency is very well marked. The 
proper course to pursue is to decide upon some one co- 
efficient, and work to that. Thus we may decide 
that no surface shall be held worth having unless it will 
evaporate 3 lb. of water per square foot per hour. But 
of course any other coefficient may be selected. Again, 
the boiler designer must never forget that mere proximity | 
to the fire or the reverse does not alone fix the rate of 
evaporation or the economy of fuel. It will be time 
enough to enlarge on this point, however, when we come 
to speak of the way in which the heat is supplied, applied, 
and distributed in water-tube boilers. 

We have now, we think, shown in what lies the main 
difference between the express and the ordinary water- 
tube boilers. In brief, it consists in the use of small | 
tubes of considerable length in proportion to their 
diameter, and more or less nearly vertical, in the express | 
boiler, each tube delivering independently into a steam | 
drum; while the ordinary water-tube boiler has tubes of 
larger diameter, set nearly horizontal, and delivering in | 
quantities of eight or twelve into headers or risers, each | 
of which delivers into the steam drum. 

The adoption of the small tube system, and the success 
which has attended it, has, as we have said above, stimu- 
lated further invention, and many boilers are proposed | 
or being made which more or less resemble the Thorny- | 
croft and the Yarrow steam generators. Among these | 
may be mentioned the boilers made by M. Normand, of | 
Havre. Furthermore, the principle is being adopted in | 
boilers for ordinary marine service under conditions | 
which do not dictate minimum weight. Itis by no means 
probable, indeed, that invention has nearly covered the 
whole ground, and it is not impossible that something 
better may yet be produced than anything now in the | 
market. 











FLY-WHEEL DYNAMO. 





AFTER an experience gained in twenty central stations | 
established for the lighting of large towns, the firm of O. 
Patin has introduced a class of electrical generator, in which 
the field magnets constitute the fly-wheel of the prime 
mover. In the case,we are describing, and for the follow- 
ing particulars of which, and the engravings, we are 
indebted to our contemporary the Portefeuielle économique des 
Machines, dé UVOutillage et du Matérial, the steam engine 
used is of the Boyer-Corliss type. It must be premised that 
the system of M. O. Patin is based upon the generation of 
alternating currents of high tension, which are supplied to 
those using it at a low tension, by means of transformers, 
this method being very generally recognised as the best practical 
mode of dealing with high tension alternating currents in 
important central stations. As the motor, M.Patin employs a 
horizontal engine with four Corliss valves, devoid of all 
trip gear, trip cut-off, or dashpot. These valves K K are 
situated in the lower part of the cylinder in pairs, at each 
end of it, as shown in Figs. 1 and’3, page 94. The latter shows 
the details of the distribution, in which L is the excentric 
for the valve gear, K and L that of the cut-off. While divesting 
itself of the mechanical details already noticed, rapidity in 
opening and closing is secured in all positions of the piston, 
from an admission of 0 to the maximum admission of 75 per 
cent. This disposition possesses the advantage of greatly 
simplifying the mechanism of the distribution, by getting 
rid of the more delicate component parts. It is an important 
improvement, for although the trip-gear has given un- 
doubtedly good results respecting the utilisation of steam, 
they have in many cases been lessened by cost of mainten- 
ance or trouble due to wearand tear. The engine, made by 
Messrs. Boyer is strong and light in appearance, simple in 
its mechanism, and, regarded as a whole, a valuable motor for 
the purposes of electric generation. The governor, which is 
on the Blondel system, insures a regular velocity of rotation, 
with great variation in the work developed. 

In Figs. 1 and 3 are shown the two end distributors 
K, K! which, worked by the rod LL, provide for the admis. | 
sion, escape, and compression of the steam as regulated, 
while the other pair K', which act as cut-off, might be 
worked also by the same excentric by means of a suitable 
attachment. Sut, in order to obtain admissions amounting 
to 75 per cent. of the stroke, it is necessary to work them by | 
2 second excentric rod L', which through the wrist-pin F, 
in Figs. 10 and 11, operates through the wrist-plate A, 
which oscillates with a slight friction upon the axis E 
fixed to the steam cylinder. The wrist-plate A is made in 
two parts, put together by the gudgeons G, and hollowed out 
in such a manner as to receive the two levers C and D, which 
move the distributors K' K' by a pair of regulating 
rods. These levers C and D can also oscillate round the 
axis E, the range of their motion varying according to the 








position of the cam B—see Figs. 10 and 11—which relatively 

to its engagement in the wrist-plate A is adjusted by the 

governor. To effect this arrangement the cam B carries a 

sleeve with a helical groove in which are keyed the studs of | 
the levers operated by the governor, so that the sleeve and 

the cam follow upon the nave of the wrist-plate the altera- 

tions in position which the levers give them. Consequently 

the play of the levers C and D is more or less, accordingly as 

the cam is more or less engaged in the wrist-plate A. 

The cam B is cylindrical in shape, and hollowed out so as 
to form in its lower part a slot guide which allows of its 
being drawn along by the wrist-plate A in its circular move- 
ment, in the same time as the longitudinal displacement of 
the cam upon the nave of the wrist-plate A is effected. In 
addition, the upper part of the cam is cut obliquely on both 
sides in the form of a corner or wedge, so as to alter the 
angular course of the levers C and D in exact proportion to 
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the fork which embraces the groove, seen in the end of the 
cam sleeve B, is pushed more or less through the boss of the 
wrist-plate A. 

A single excentric arranged so as to actuate the boss A of 
the wrist-plate would not allow of the admissions being 
varied beyond the limits of 0 to 35 per cent., but by employ- 
ing two excentrics, the admissions can be caused to range from 
0 to 75 per cent, Sumuning up the advantages derived from 
what the writer in the journal quoted calls the omission of 
the complicated parts of the expansion gear, he says they 
may be briefly enumerated as follows :—(1) Greater simplicity, 

| greater durability, and less chance of stoppage. (2) Com. 
plete security in the working of the engine, since the inherent 
tendency of all trip-gear engines to get out of control, when 
the cut-off fails to work, is obviated by the omission of that 
description of mechanism. (3) At the same time the direct 
and facile governing power of the trip-gear engines is pre. 


Fig 8 Section a 6. 
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THE PATIN FLY-WHEEL ALTERNATOR AND TRANSFORMER-—DETAILS 


the advance of the cam in the hollowed portion of the 
wrist-plate A. Fig. 10 is a longitudinal section through the 
vertical axis K L in Fig. 11, and the latter figure represents 
a similar section taken through the axis M N in Fig. 10, and 
the letters in the two sections have the following significa- 
tion :—A represents the wrist-plate oscillating with a slight 
friction upon the axis E. The cam is shown by B, the 
two levers working the rods of the gear are C and D, and 
F is the wrist-pin operating the wrist-plate by means of the 
regulating excentric, H is the helical projection, and I a 
closing ring. 








Any racing of the engine is rendered impossible by means 
of the helical projection H, attached to the end of the cam B 
in such a manner that in the event of the belt of the governor 
slipping, or the breakage of any part, attended of course by 
the falling of the balls of the governor, the cam B becomes 
pulled by its sleeve, the helical projection H is thrown into 
gear with the levers C and D, and the admission ports are 
completely and permanently closed, and consequently the 
engine stops automatically. A reference to Fig. 10 will point 
out that the levers C and D are provided with notches, 
arranged so as to make special contact with the cam B and 
the wrist-plate A. Thus the levers C and D, and also the 
expansion valve or distributor K' are during a single revolu- 
tion of the engine variously operated by the excentric 
accordingly as the cam B, worked by the governor, through 





served by the employment of a governor operating a part of 
the engine which is always free, and requires no effort to 
maintain itin action. (4) An advantageous use of the steam 
is insured by the small value of all clearance spaces, and 
by a particular disposition of the special mechanism by 
which the closing of the admission ports is effected in the 
smallest fraction of a second. (5) The working or running 
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is easier, and consumes less energy than the trip-gear 
machines. (6) There is also the power of varying the 
admission from 0 to the maximum amount of 75 per cent. 
(7) Whatever may be the system of trip-gear engine employed, 
the speed of rotation of the Boyer motor is capable of 
surpassing it. 

We may now pass on to describe the alternator, which fulfils 
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the part of an inductor to an alternating current dynamo 

achine on the Patin system. Dynamo machines in general 
en demand relatively a considerable velocity of rotation, 
vntailing frequently intermediate driving gear, in order to 
pe them by motors of moderate speed and of small con- 
sumption, or on the other hand, the employment of high- 
pore | motors, With their accompanying enormous consump- 
on and other inconveniences inseparable from their em- 
loyment. All these defects are, it is said, avoided by 
+ fly-wheel alternator. The magnetic field constitutes 
the rim of the fly-wheel of the engine, all ropes, belts, 
and other gear for the transmission of power being dispensed 
with. By this arrangement, the necessity for a special 
foundation for the dynamo is obviated, and a great reduc- 
tion in lubrication effected, since it is restricted solely to the 
bearings of the motor. Morcover, the amount of space 
required is @ minimum, and inspection and maintenance are 
accomplished with facility, very important items in the 
installation of a central station. The armature, which is 
the delicate part of all alternators, being fixed, is not sub- 
jected to any mechanical action, and is consequently, like the 
Mordey machine, exempt from deterioration. Making it 
stationary also enables the high-tension collector to be 
dispensed with, and the brushes are similarly not required. 
As in all large installations the great object is to reduce the 
cost of working, motors of moderate speed and small con- 
sumption, such as the Corliss and similar types, are a neces- 
sity. It is for this reason that M. Patin has selected the 
above engine, so as to obtain velocities for his alternators 
varying, according to power, from sixty to one hundred revo- 
lutions per minute. 

The fly-wheel alternator is composed of the following prin- 
cipal parts :-—(1) The inductor fly-wheel, of which the rim 
forms the magnetic field, is keyed on to the crank shaft of 
the engine, and fulfils the double duty of inductor and 
governing fly-wheel of the motor. (2) The armature, which is 
fixed, but which can be shifted upon its supporting socket, 
in a line with the axis of the motor shaft, so that it can be 
taken out of the action of the magnetic field, and the coils or 
bobbins, and examined when required. (3) A socket supports 
the armature, and is attached to the foundation stone of the 
outside plummer block of the crank shaft, forming one piece 
with the block. (4) Several accessory or subsidiary details, 
such as the appliance necessary to shift the armature, shown 
in Fig. 4, provision for the exciting current, and other minor 
additions. (5) An exciting machine in certain instances. 

In Figs. 5 and 7 is shown the fly-wheel inductor, which 
comprises two distinct parts: (1) An internal rim d of cast iron 
in one or two pieces, joined to the boss of the wheel by arms 
of the usual shape. Upon the periphery of this rim are fixed 
pairs of induction poles of soft Swedish iron, which form 
the interior part of the magnetic field. Each of these poles 


carries at the extremity an enlarged fillet a—see Fig. 7—also 
of soft iron, and fastened to them by a screw and gudgeon, so 
as to be capable of being removed to allow of the poles being 
wire coiled. The number of poles varies with the power and 
speed of each machine, the object being to obtain a constant 
number of alternations for all machines in the unit of time. 
(2) Acast iron rime, Fig. 5, carrying on its outer surface 


small projections forming the external poles—see Fig. 2—and 
equal in number to the internal poles. This outside rim is 
joined to the inside one, and made one piece with it by the 
radial bars f, and the cast iron collar g, bolted solidly on to 
the internal rim. The collar is attached by arms to a nave 
bolted on to the internal rim. In this manner a uniform 
and sufficient space is left between the internal and external 
poles, to allow of the introduction of the armature bobbins / 
see Figs. 5 and 2. 

The armature itself consists of a cast iron rim, toothed 
uniformly and equally as shown in Figs. 1 and 9, and 
attached to a hollow nave, which slides with slight friction 
on a socket which both supports and guides it. In each of 
the hollows of the rim of the armature is embedded the 
wedge-shaped pieces T forming part of a bronze disc project- 
ing from the inside surface of the rim, so as to serve as 
a bearing for a pair of bobbins—Fig. 9. The wedges T 
are fixed in their places by a special cement which completely 
insulates them from the rim of the armature itself. Each 
bobbin } b is independent of its neighbours, so as in case of 
accident to allow it to be readily replaced by anew one. It con- 
sists of a core N of bronze, and of a section to avoid parasitic 
currents. Upon this core is rolled a layer of flat copper, and 
a layer of insulating fibre at the same time, so as to effectually 
insulate the layers of copper forming the bobbin. When 
thus constructed, the bobbin is coated with gum lac varnish, 
uniformly of equal thickness, concave in shape, and 
ranged from the centre of the armature rim. Each 
projecting disc carries a pair of bobbins, which are 
attached to it by screws. As the discs and bobbins are 
accurately gauged and centred, the whole arrangement 
presents a perfectly cylindrical form, which therefore fits 
exactly in the space between the internal and external poles 
of the inductor that is in the magnetic field, with a uniform 
play of a few millimetres. The parts of the bobbins beyond 
the bearing discs are kept rigid by a metallic band properly 
insulated. On the upper part of the armature rim are fixed 
two current collectors. 

The armature rests upon a stout cast iron socket, through 
the centre of which passes the crank shaft, and upon which 
is keyed the fly-wheel inductor. This socket forms part and 
neg of the foundation plate and the outside plummer 
lock of the motor shaft, all of which are solidly bolted 
down to the bed-plates below. Any rotary motion of the 
armature, while located in the magnetic field, is prevented 
by its being keyed to its socket bearing, and also when in this 
position, any longitudinally sliding movement is at once 
counteracted by a screw or pin, which causes the armature to 
firmly grip the socket while the fly-wheel is in motion. 
Whenever it is necessary to examine the bobbins or to re- 
place one in the event of accident, the armature can be with- 
drawn out of the magnetic field and shifted to the rear by 
the simple apparatus shown in Fig. 4. It is composed of a 
threaded rod resting in a couple of collars, one at each end, 
and turning freely in a plummer block bolted down to the 
upper end of the socket bearing of the armature. The 
threaded part of the rod works a screw attached to the nave 
of the armature. A catch which can be made to grip the 
Square end of the rod outside the collar allows the rod to be 
turned round, but as it is held tight in its plummer block, it 
pulls by means of the screw upon the nave of the armature, 
which glides along the socket longitudinally, and can be thus 
thrown in and out of the magnetic field at will. The length 
of the pin or screw connected with the socket bearing is so 
adjusted that it will allow of the armature turning on its 
socket when it is outside of the magnetic field. 

In Fig. 6 are shown two bronze rings fastened to the nave 
of the fly-wheel inductor by six screws. These rings transmit 





the exciting current to the coils of the magnetic field of the 
inductor. They are insulated from the nave and from each 
other by means of discs of fibre, and the screws are also 
insulated by ebonite tubes. The excitation may be produced 
either by a small specially arranged continuous current 
dynamo, or by a derived self-exciting current produced by 
sending into the inductors a portion of the current produced 
by the armature, and collected by a special commutator. 
Such are the different parts of the dynamo fly-wheel machine 
of M. O. Patin, of which the installation and the superin- 
tendence present no difficulty, all the parts being open to 
inspection, and readily got at. It is constructed for powers 
varying from 50-horse power to 600. These alternators work 
with a perfect regularity, whatever may be the variations in 
the load, and the armatures contain not a particle of iron in 
their composition. For powers below 50-H.P., the alterna- 
tors work at higher speeds, so as to enable them to be coupled 
either vertically or horizontally upon the shafts of turbines or 
high-speed motors, 

As an adjunct to the fiy-wheel alternator just described, 
M. Patin has made a new type of transformer, which is 
described as remarkable for its high capacity and small 
absorption when unloaded. This apparatus may be classed 
among the numerous types of transformers with a closed 
magnetic circuit. It takes practically the form represented 
in Fig. 12, of a rectangular parallelopiped. The coils of the 
secondary circuit are on iron, while the primary circuit is 
composed of eight bobbins in the form of a tube of a rect- 
angular section, insulated from one another and from the 
wire enclosing them. Two descriptions of tubes also of rect- 
angular section constitute the magnetic circuit, and are 
placed parallel with their larger side. 

Each of these consists of plates of soft Swedish iron, per- 
fectly rolled and calibrated, and covered with paper upon 
one face. These plates are cut in the shape of a U, with 
right angles soas to minimise waste, and are, besides, utilised 
to a considerable extent in the construction of small trans- 
formers intended for lamps in manufactories. The plates or 
sheets are then disposed in pairs, and touching one another 
at the metallic surfaces. When a sufficient number has been 
arranged, the angles of the sheets are slightly rounded, as 
in Fig. 12. By this mode of setting and unsetting a magnetic 
current of small resistance is obtained. The sheets are 
~~ in between two cast iron plates maintained in position 

y bolts, and are provided each with two cavities, in which 
are placed two pieces of porcelain containing the bronze con- 
ductors of the primary and secondary circuits. When fully 
loaded the capacity is very high, attaining always to 98 per 
cent., and when unloaded the absorption is excessively low, 
rarely reaching to 2 per cent. In the annexed table are 
recorded some particulars communicated by the inventor, 
which apply to transformers of 4000 and 8000 watts :— 


Transformer, 4000 watts. Transformer, 8000 watts. 


Primary. Secondary. Primary. Secondary. 











oe 2400 100 2400 100 
Turns of wire .. . 1080 45 720 30 
Thickness of wire . 16 3x {2 73 6 x 40 x 10 
Length of wire .... 880 m. 29 50 m. 720 mn. 26 m. 
Thickness of sheets . ro ts rn Yn 
Section of iron .. 180 em.? 180 cm.? 180 cm.? 180 cm.? 
Loss of charge .. . 12, Ov l‘y 0 bv 
Capacity 96 percent. 9% percent. 96 per cent 96°00 


The frequency may vary from 50 to 83. The description 
given by our contempory, concludes with a second table of 
the results attending the employment of the Patin system of 
alternators, in two installations of different power and of 
different motors. Of these, the first had for its motor a tur- 
bine, provided with a Faesch and Picard governor; and the 
second, a Boyer steam engine, in which the variation of the 
voltage, when the machine is suddenly unloaded, is said to 
be less than 2 per cent. 


Le, | ee 
OA ee | eae 2,400 
Intensity of charge .. .. .. «. 16°7@ «2 oe op 50 a. 

Resistance of armature .. .. .. 4°5W. 2. .. «. O'96W. 
Number of induction bobbins... .. em 104 
Resistance ofinductors .. .. .. 4°SW. .. «2 « 2°5W. 
Revolutions per minute .. .. .. BOD sc cs os 95 
2, ere Osa) am, 268 82 
MI oe 66 sane. aa lana ee 96 
Expense of excitation.. .. .. «. 1200w... 2400 w. 


The expense of excitation has been counted in the calcula- 
tion of the capacity. 

The fly-wheel alternator of the Patin system, which is 
running in the workshops of E. Boyer, of Lille, is, it is said, 
of a power greatly superior to the steam engine on the 
Blondel system upon which it is fixed, so that its capacity is 
inferior to what it would be were it coupled to a machine of the 
same power as itself. The diameter of the piston of the engine 
is 144in., the length of stroke 28in., and the number of revolu- 
tions eighty per minute. According to the diagrams fur- 
nished, the engine when unloaded absorbed 6°2-horse power. 
There is no provision made for condensation. When the 
engine was supplying 280 lamps of 16-candle power it re- 
quired 30°3-horse power and 36-horse power for 380 similar 
lamps, which amounts to aboyt twelve lamps of 16-candle 
power per indicated horse-power. This is evidently with the 
engine friction deducted. The efficiency of the engine is 
given as 87 percent., and that of the dynamo as 94:2 per cent. 
Whatever may be the number of lamps lighted, the light 
itself is stated to be of a fixed intensity. 








HARBOURS AND WATERWAYS. 


Southampton.—The paragraph in our annual summary of 
Harbours and Waterways as to the depth of water at this 
port does not apply to the passage of the steamers of the 
American Line to and from the dock. There is ample water 
at all states of the tide for vessels of 26ft. draught to get to 
and from the dock, and these steamers, since they com- 
menced running, have never failed to embark their passengers 
immediately on their arrival, and put them straight in the 
train. The hours of sailing are fixed independent of the 
tide. 

Cardif.—The merchants of this port, not being satisfied 
with having the largest export trade in the kingdom, are 
agitating for measures to be taken to improve the import 
trade. The chief cause, as usual with grievances of this 
kind, is ascribed to the rates charged by the railway 
companies. The merchants complain that while the demand 
for goods from the United States has materially increased, 
by which Liverpool, Bristol, and London have gained, Cardiff 
has not obtained the share which its position deserves. The 
facilities for dealing with an import trade at the docks are 
also blamed as not being fitted for the purpose. It is 
stated that one firm which attempted an import trade 








abandoned it, as the trade did not pay in the absence of 
proper facilities for dealing with the goods. The demand is 
for more quays and more berths. The improved Severn 
navigation, it is expected, will be the means of considerably 
reducing transit rates from the Midlands, and thus enable 
Cardiff to compete more successfully than it does now with 
Bristol and other ports. 

Swansea.—A scheme has been brought forward for convert- 
ing Swansea harbour into a floating basin, and connecting 
and extending the dock. This is to be accomplished by 
making an island in the river, so that a lock 500ft. long could 
be formed. The matter has been referred by the Harbour 
Trust to Mr. Abernethy and Mr. Wolfe Barry for report. 

The Thames.—An Admiralty order has been issued direct- 
ing that the deposit of dredgings from the Medway, on the 
grounds set apart for that purpose at the mouth of the 
Thames, is to cease on the 31st of March next. The deposit 
has been the subject of frequent complaint by the fishermen 
on the Kent and Essex coasts, on the ground that these 
deposits injure the fishery. The dredging of the Medway has 
been actively pushed forward during the past year, £12,000 
having been appropriated for this purpose. It is intended to 
obtain a sufficient depth of water for the largest class of 
vessels to steam from Chatham to Sheerness dockyards. 

Canals.—The report of the Grand Junction Canal Company 
states that the receipts for the half-year amount to £28,527, 
and the expenses to £18,033, leaving a profit of £10,494. 
The receipts are £2489 greater than for the corresponding 
period of the previous year. The half year’s working allows of 
the payment of a dividend of £2 pershare. The report also 
states that, notwithstanding the exceptionally dry season, the 
water resources have been in a satisfactory condition. The 
report contains the announcement of a fact that may lead to 
a very considerable development of the traffic of this canal. 
The Committee of Management have entered into arrange- 
ments with the Leicestershire and Northamptonshire Canal 
Company—known as the Old Union Canal—and the Grand 
Union Canal Company to purchase these undertakings, which 
together form a continuing link from the Grand Junction 
Canal at Norton, near Daventry, to the town of Leicester. 
The Grand Junction Canal is the main inland waterway 
between the Thames and all the centre of England. It 
communicates both with the Humber and the Trent, and by 
means of these rivers and their communicating canals, 
with the Mersey, and also by means of the Oxford Canal 
with the Severn ports. It has direct communication 
with the coalfields in Derbyshire and Nottinghamshire, 
and, being quite free from all railway ownership, 
might be made to form a very important competitor with 
the railways in the transit of coal to London. The Grand 
Union Canal, which belongs to a separate company, has 
hitherto afforded a block to the passage of boats of adequate 
size along this valuable line of communication, its waterway 
being in very bad condition and its locks only 7ft. wide, 
whereas those on the Grand Junction are 15ft. wide. If 
this short length of twenty-five miles were improved, barges 
of 80 to 100 tons could pass from the Thames to the Trent. 
The Grand Junction itself is 140} miles long, and at the 
time of the last Board of Trade returns its traffic amounted 
to 1,172,463 tons. It has 136 locks with a total rise of 295ft.; 
barges of 74ft. length, 15ft. beam, and 4ft. deep, can pass 
along it. The Grand Union is twenty-five miles long, and 
boats 72ft. length, 7fit. beam, and 4ft. deep can get through 
its seventeen locks. The traffic is about 32,314 tons. The 
next link, the Leicester Canad, is 234 miles long, and boats of 
72ft. length, 14ft. beam, and 4ft. depth can use it. There are 
twenty-four locks. The traffic is returned as 47,786 tons. 
The next link is the river Soar, which is navigable by barges 
of the same size as those in the canal, and communicates 
with the Trent. Steam haulage is used on these canals. 

The canal between Drogheda and Navan, which has been 
closed for some time, is to be re-opened. The Irish Board of 
Works have agreed to give over the canal toa company, of which 
the Drogheda Steamship Company has subscribed the greater 
part of the capital, and also to grant the sum of £3000, pro- 
vided the new company will find the remainder of the sum 
required, estimated at £3500, necessary for the development 
and improvement of the canal. The company intends to have 
constructed new screw steamers suitable for the conveyance 
of coke and coal. 

Experiments with the object of improving the means of 
haulage on canals have been recently made both in America 
and France. In France, on the Burgundy Canal, which 
joins the Seine to the Saone. On the summit level of this 
canal are 2} miles of tunnels, through which the boats have 
hitherto been hauled by steam tugs, working on a chain laid 
on the bottom of the canal. The steam has now been 
replaced by electricity, which is generated by turbines work- 
ing dynamos, the electric current being carried along wires 
suspended on posts. The turbines are actuated by the head 
of water acquired from the locks, which have a fall of Tit. 
each, but this is condensed so as to give a head of 24}ft. on 
each side of the summit slope. The economy in working is 
found to be very great, and the comfort of the men working 
the tugs through the tunnels much increased. The work has 
been carried out under the direction of M. Galliot, the engi- 
neer of the Ponts et Chaussées at Dijon. In America the 
trials have been carried out on the Erie Canal, the authori- 
ties having granted a sufficient appropriation for experimental 
purposes. The wires are attached to poles fixed on the bank, 
and connected with an electric motor on an ordinary steam 
hauling tug, the engines and boilers having been removed. 
The tug carries 110 tons, and hauls six ordinary canal boats. 

Scotch harbours.—The annual report of Mr. Smith, the 
engineer to the Harbour Board at Aberdeen, shows that 
during the past year 450,649 tons have been dredged out of 
the harbour, at a cost of £9783. Of this 260,954 tons con- 
sisted of silt dredged in maintaining the depth of the docks 
and navigation channel, the average cost of this being 3d. 
per ton; the remainder was new soil removed in deepening, 
consisting of boulder clay, which averaged 63d. per ton; 
3331 tons of boulders and rock were removed at a cost of 
7s. 104d. per ton. The Market Quay has been widened by 
the erection of a wharf of pitch pine timber, the front bearing 
piles being sheathed under water with Jarrah timbex or felt, 
at a cost of £4469. The Waterloo Quay also has been witlened, 
and the berths deepened to 26ft. at high water; the length 
completed during the past year has been 240ft., at a cost of 
£2120. A gridiron has been formed 150ft. long by 6dft. wide, 
with a depth of 13ft. on the sill at high water of spring tides, 
at a cost of £254. A number of other minor improvements 
have also been carried out. An important scheme for the 
improvement of the docks is now under consideration, which, 
if carried out, would involve an expenditure of £50,000. 

The coalmasters and shipowners at Grangemouth have 
been pressing on the directors of the Caledonian Railway the 
necessity for increased dock accommodation. They contend 
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that every spring at the opening of the Baltic navigation, and 
also again in the autumn, the dock is quite insufficient to 
cope with the traffic. Last year’s shipments of coal amounted 
to 1,206,870 tons, which gives 362,061 tons for each coal 
hoist. The usual average for the hoists at the coal ports in 
the North and at Cardiff is about half this, or 150,000 tons. 
They also ask for a new deep water entrance, as the present 
approach is not deep enough for the colliers frequenting the 
East Coast ports. 

A deputation of coal exporters and shipowners has also 
waited on the North British directors with reference to the 
necessity for additional dock accommodation in the Firth of 
Forth. The chairman of the company stated that the Board 
had been in communication with the Burntisland Corpora- 
tion, and were satisfied that sufficient accommodation would 
be provided there to satisfy the requirements of the port 
without delay. At Methil a new dock of 6} acres is about 
to be constructed, and tenders have been already asked for 
this work. The existing dock is 43 acres in extent, the lock 
being 50ft. wide, with 23ft. on the sill at spring tides, and 
19ft. at neap tides, and is utterly inadequate to the growing 
trade of the place. There are three hydraulic coal hoists 
with high level sidings. The principal trade is with Germany 
and Russia. 

The fishermen interested in the harbours of Buckie and 
Cluny in the Firth of Montrose have been agitating for some 
improved accommodation for their fishing boats. During the 
recent gales seven boats belonging to the fishermen were 
strewn on the shores of the harbour. During a previous gale, 
when there were about a hundred boats in the harbour, the 
heavy sea rolling in from the north set them all dashing 
against each other, and resulted in damage and loss to the 
fishermen estimated at £1000. The present harbour was con- 
structed by the proprietor of the Cluny estate, about thirty 
years ago, and £60,000 has been expended in improving the 
fishing accommodation on this part of the coast. There are 
two harbours, called the Buckie and the Cluny. These 
harbours have two defects; they are not large enough to hold 
the present fleet of boats, and are too much exposed to the 
roll of the sea in gales. There are 756 fishing boats, and over 
2000 men and boys employed in this locality, and the 
value of their boats and gear is estimated at more 
than £200,000. The coast is very rocky, and exposed to 
the full reach of the sea up to the North Pole. By 
instructions of the Fishery Board a plan was prepared 
by Messrs. Stevenson some time ago for a harbour to be 
formed by connecting the outlying island of Craigenvoan with 
the mainland by a breakwater, so as to afford shelter from 
the north-east in Portessie Bay, where the anchorage is 
good. The estimated cost of this work was £20,000. 
Overtures have been made to the Cluny Trustees by the 
town of Buckie for the purchase of their interest, but 
difficulties have arisen as to the security to be given for the 
money to be borrowed for the purpose, and also as to the 
price. Buckie Harbour has an area of two acres, and a 
depth of 10ft. at high water, the entrance being nearly dry at 
low water. The Cluny Harbour has a basin 500ft. long, 
250ft. wide, with an entrance 36ft. wide, and depth at high 
water of 19ft. 


The Elgin and Lossiemouth Harbour, which has been | 


closed for deepening operations for the past eighteen months, 
has again been opened for traffic. This harbour consists of 
three basins, the centre basin widening out considerably, and 
terminating in a sandy slope, on which the seas expend their 
force, enabling vessels to lie quietly in the two inner basins. 
The inner basin was the first to be deepened, the entrances 
having been closed by a coffer-dam. About 3ft. of sand and 
mud and 6ft. of hard sandstone rock have been removed. 
The outer harbour was then proceeded with, and the work was 
commenced by using a steel jumper to break up the rock, and 
boring and blasting were also resorted to. This method of 
procedure not being satisfactory to the directors, the harbour 
was closed by a concrete dam. The entrance is 7Oft. wide, 
and across this a strong timber frame was first fixed, and 
‘then filled in with concrete. 
76ft., in width 9ft., diminishing to 4ft. at the top. After the 
dam was complete 6ft. of rock was excavated at the entrance, 
and 4ft. in the inner harbour. There still remains some 
further excavation to be completed in the inner harbour, but 


The length of this dam was | 





this will not interfere with the trade. The work has been 
carried out by Messrs. Morrison and Son, as contractors, 
under the direction of Messrs. Stevenson, of Edinburgh. 

At Fraserburgh the revenue for the harbour for the past 
year amounted to £13,117, the largest amount in the history 
of the port. Out of a total of £120,000 borrowed, £98,000 
still remains on loan. The principal exports and imports 
consist of coal, 14,310 tons; fish landed, valued at £15,815 ; 
staves for making barrels, 2} million square feet; salt im- 
ported, 16,852 tons, an increase over the previous year of 
5000 tons. The exports included 287,000 barrels of herrings. 
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Tue principal transatlantic steamship companies appear to 
have now arrived at the conclusion that to perform efficiently 
the passenger and cargo services between this country and 
the United States it is desirable to employ two distinct types 
of vessels. The one type, primarily intended for passenger 
service, is large, powerful, and swift, carrying many 
passengers and comparatively little cargo. The other type, 
chiefly intended for cargo service, is shorter, less powerful, 
and less swift, having considerable cargo-carrying capacity 





and comparatively less accommodation for saloon passengers. | 


The owners of the New York and Paris seem to be of opinion 
that this division of duty is sound and economical; and 
consequently they are now providing themselves with large 
cargo-carrying passenger steamers, of which the first to be 
built is the Southwark. 

This magnificent vessel has been built by Messrs. W. Denny 
and Brothers, of Dumbarton, and engined by the associated 
firm of Messrs. Denny and Co. of the same town. The South- 
wark is to be a member of the fleet of the International Navi- 
gation Company, managed by Messrs. Richardson, Spence, and 
Co., of Liverpool, and another vessel of the same fleet named 


the Kensington is now being built at Clydebank by Messrs. J. | 


and G. Thomson. 
underwent her official steam trials on the Firth of Clyde, when 
a mean speed of 16:4 knots was attained. This fine specimen 
of an Atlantic liner is shown both in elevation and plan by 
our illustrations, besides which we are enabled to add a view 
of the vessel taken by instantaneous photograph when 
running at full speed on the measured mile. The vessel has 
been designed and built under the superintendence of Pro- 
fessor Biles, of Glasgow University, and in accordance with 
the requirements of the owners, as indicated by Mr. Wilding 
of the International Company. Her principal dimensions 
are :—480ft. long by 57ft. broad, and 40ft. moulded depth; the 
gross tonnage being 8606 tons, and the net register 5641 tons. 
Although shorter and of somewhat less beam than the Cevic 
—which was illustrated in Tuk ENGIxEER in September last 
—it would appear that the gross register of the Southwark is 
in excess of her White Star rival. Hence, it is perhaps only 
fair to claim that the vessel shown in our illustration this 
week is the largest cargo-carrying steamer afloat. Her dead- 
weight carrying capability is no less than 10,505 tons, at a 
load draught of a little under 30ft. 

The Southwark has a topgallant forecastle, a short poop 
and a long bridge-house, or citadel, amidships; the front of 
tne latter and of the deck-houses between it and the fore- 
castle being stiffened, both within and without, in so formid- 
able a manner as to render them impregnable to any Atlantic 
seas that may be encountered in the worst weather. She 
is also subdivided by nine transverse water-tight bulkheads, 
stiffened to the full requirements of the Bulkhead Committee. 
A deep cellular double bottom, extending throughout her 
entire length, affords further safety and structural efficiency, 
while the strength of the vessel is fully maintained by the 
presence of three steel decks, two of which are sheathed with 
pine, in addition to a steel deck on the citadel or bridge-house. 
As will be seen by our illustrations, the Southwark is fitted 
with four steel masts, surmounted by topmasts of pitch pine, 

| which may be removed should the vessel have occasion to 
use the Manchester Ship Canal. 

The design of the vessel has several principal features, one 
of which relates to the accommodation for twelve first-class 
and ninety-two second-class passengers, for whom the whole 
of the best part of the vessel amidships has been reserved, the 
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state rooms being in the citadel house on the upper deck, as 
shown on the plans in our illustration. These rooms are 
arranged along the port side, and extend the full breadth at 
the fore end. From the upper deck a handsome staircase 
leads into a vestibule above, from which access can be obtained 
either to the dining saloon or to the promenade deck. The 
saloon is a roomy apartment, framed in solid ash, well lighted 
and ventilated, and fitted up in such a manner as to insure 
the comfort of the most exacting passenger. For, although 
the Southwark is primarily a cargo-carrying vessel, and con- 
sequently has room for something besides engines, boilers and 
bunkers below deck, yet, as will be seen, abundant attention 
has been given to the requirements of the modern ocean 
traveller who is content to spend a day or two longer on his 
journey than is occupied by the swifter Atlantic steamers. 

At the after part of the dining saloon on the port side, and 
entered from the vestibule that has already been referred to, 
is a ladies’ boudoir, which apartment is tastefully framed in 
polished woods and luxuriously upholstered. The smoking 
saloon is placed at the after end of the citadel deck, and is 
framed in polished teak and sycamore, besides being comfort- 
ably furnished with seats and tables. The sanitary arrange- 
ments are all that can be desired. Indeed, what is termed 
second-class accommodation in this vessel is at least equal to 
that allotted to first-class passengers in many others. Special 
accommodation is provided for a few first-class passengers, 
the state rooms being handsomely fitted and furnished, and 
arranged in such a manner that if desired they may be 
engaged in suites. This first-class accommodation is perfectly 
distinct from the remainder, there being a handsome dining 
saloon in direct communication with the pantry. 

The whole of the main deck, except that portion of it which 
is taken up by the refrigerator chamber and store-rooms, has 
been fitted up for the accommodation of about 1000 third- 
class passengers, for whom accommodation of a superior 
character has been provided. A large proportion of the 
berths is in special state-rooms, suitable for families or parties, 
and the remainder are arranged in large apartments. 

The Southwark is provided with a very complete system of 
heating by means of steam pipes, which insure an equable 


| and agreeable temperature in the accommodation spaces, 








even during the coldest weather. An installation of electric 
lighting has also been fitted, and ventilation provided by both 
natural and mechanical means. 

The very important element of safety has received par- 
ticular attention in the design of this vessel, as is seen by the 
extensive bulkhead subdivision, which has already been 
referred to, Further evidence of the same care is shown in 
the twin-screw arrangement of propulsion, whereby in the 
event of an accident happening to either set of engines the 
voyage may be continued with the other set. Over and above 
all this the stringent requirements of the British Board of 
Trade and the United States Government for boats and life- 
saving appliances have been fully carried out. 

The Southwark is fitted with two sets of quadruple expan- 
sion engines, having cylinders of 25}in.,374in., 524in.,and 74in. 
diameter, with a 54in. stroke. The boilers are constructed 
to work at a pressure of 2001b. per square inch, and when 
running at full speed during the official trials the engines 
worked at about ninety revolutions per minute. At no part 
of the vessel was the least vibration or unpleasant movement 
discoverable, this being doubtless due to the four cranks set 
at equal angles, and the well-balanced arrangement of the 
working parts of the machinery. These engines were designed 
by Mr. Walter Brock, the eminent engineer at the head of 
the firm of Denny and Co., in collaboration with Mr. Doran, 
the superintendent engineer to the International Navigation 
Company, and were constructed under the superintendence 
of Mr. J. Thom, on behalf of the owners. The type of engine 
fitted in the Southwark will probably attract as much favour- 
able notice as has deservedly been given to the excellent type 
of paddle engine designed by Mr. Brock, and first fitted in 
the steamers Princesse Josephine and Princesse Henriette. 

The Southwark is registered at the port of Liverpool, and 
will run between that place and Philadelphia. Judging by 
her behaviour on her steam trials, and the wise provision 
made throughout the vessel to insure efficiency, comfort, 
and safety, the Southwark should be both a popular and a 
profitable steamer. 
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RIVERS CONSERVANCY AND COUNTY 
COUNCILS. 

Tre Local Government Act of 1888 contained so 
many important provisions that the country at large 
may be excused if it has not yet mastered some of those 
which will hereafter assuredly exercise a far-reaching 
influence on the community. Among these the powers 
conferred by Section 14 are especially interesting to 
engineers, for by that section county councils are 
empowered to put in force the Rivers Pollution Preven- 
tion Act of 1876,as though they were a sanitary authority, 
and further, to contribute towards the cost of any prose- 
cution under the Act instituted by any urban or rural autho- 
rity. In the Bill the area was limited to such portion of the 
stream as flows through a county or county borough. Had 
this passed unaltered, it would have been of little avail; 
so many rivers flow through several counties and county 
boroughs, that, although the area of the authority having 
a right to interfere was increased from strictly local to 
the dimensions of a county, still the boundary fixed would 
have proved a bar to action, as polluters outside the county 
or county borough would have been outside the jurisdiction 
of the council. It was due to Mr. Brunner’s foresight that 
the Act became of practical value. He proposed the addi- 
tional clause authorising a joint committee to be formed by 
representatives of the various county councils and county 
boroughs through which a river flowed, and thus provided 
for the formation of an authority having jurisdiction over 
the entire river basin. Until polluters can be dealt with as 
a whole, it is difficult to enforce the correction of abuses 
of long standing, however contrary to law or the well- 
being of the public. 

More than twenty years ago the Rivers Pollution 
Commissioners reported the condition of the rivers and 
streams, more particularly in the manufacturing districts, 
to be in an execrable condition; the water and beds to be 
fouled with sewage and refuse of every description, and 
further that the deposit from the works, comprising 
cinders and other foreign matter, in many places choked 
the waterway, and largely increased the damage done by 
floods. The fact that the able and exhaustive report of 
the Commission, on which the Act of 1876 was founded, 
has remained, until the passing of the Act of 1888, 
practically a dead letter, is proof positive that the 
difficulties of putting in force the Act of 1876 were well 
nigh insuperable, little or nothing having been done to 
carry out the provisions, except in a few isolated cases 
where the mischief was clearly traceable to a single source 
of pollution. 

In no part of the kingdom is the condition of the rivers 
worse than in Lancashire and Yorkshire. The populous 
towns on the Irwell, including Manchester, and the in- 
habitants of the district generally, using the river as a 
common sewer and remover of refuse. Salford, indeed, 
erected some years ago large and costly works for deal- 
ing with the sewage of about 200,000 inhabitants, but 
the appearance of the efiluent and the mass of 
deposit in the river Irwell immediately below the outfall 
bears conclusive evidence that the question has not 
been satisfactorily solved. The borough engineer is con- 
sidering the possibility of carrying the sludge to sea 
along the Manchester Ship Canal. 

The commencement of the Ship Canal in 1887 
directed public attention to the immediate necessity 
for dealing with the pollution of the Irwell, from which 
river water for its docks and upper ponds is ob- 
tained. This water has often been truly likened to 
ink, and the prospect of having from 100 acres to 200 
acres of the liquid ponded in a nearly stagnant condition 
within the limits of Manchester and Salford is certainly 
alarming. The formation of a Joint Committee to deal 
with pollution in the Mersey and Irwell basin was loudly 
called for, and the directors and shareholders of the Ship 
Canal naturally led the appeal, and were supported by the 
inhabitants of Manchester and Salford. A meeting of 
the representatives of the various county councils in the 
basin of the Mersey and its tributaries was summoned, 
when it was found that Yorkshire and Derbyshire, which 
have only a small area included, declined to join. The 
remainder of the authorities are acting as a Joint 
Committee under the Provisional Order of the Local 
Government Board passed in 1891, and are repre- 
sented in the following proportion, which, as the 
amount of contribution follows the number of representa- 
tives,is a matter of considerable importance. The 
Council of the county of Lancaster has eight members, 
and contributes .*,; Cheshire has three members, and 
contributes ;*,; County Borough of Manchester has six 
members, and contributes ;",; Salford has two members, 
and contributes .*,; the Council of the County Boroughs 
of Bolton, Bury, Oldham, Rochdale and Stockport one 
each, 2; each. 

We have thus sitting at the same Board representatives 
of the wrongdoers, pledged to Act for the prevention of 
pollution, associated with representatives of the general 
public, who have the weight of opinion to compel action to 
be taken. Further north a similar Committee has been 
formed for dealing with the pollution of the Ribble, 
conjointly with the rivers Douglas and Darwen. On this 
the county of Lancaster appoints nine representatives, 
the Boroughs of Blackburn, Burnley, and Preston two 
each, and Wigan one member. The Joint Committees 
issue precepts to the constituent authorities from time to 
time, and the amount lawfully expended becomes a debt 
due and payable out of the county funds. Officers have 
been appointed to see to the provisions of the Act of 1876 
being carried out, and the salutary effects of the action 
taken is already apparent. Mr. R.A.Tatton, the engineer 
of the Mersey and Irwell Joint Committee, is able 
to report that the practice of allowing cinders to be 
washed into the stream, has practically ceased, and the 
solid matters carried in have been reduced by many 
thousands of tons per annum, and that all, or nearly all, 
the local auhorities are at work on or preparing means 
for removing their sewage from the rivers. Manchester 
has set an example, and borrowed £600,000 to construct 





a main drainage system, which will shortly come into 
operation. Oldham, Stockport, Macclesfield, and many 
other authorities have followed suit; among the smaller 
the ‘‘ International” system seems most in favour. Bury 
has proved stubborn, and legal proceedings have been 
taken to compel obedience to the law, and the require- 
ments of the Committee have been upheld in two Courts, 
so that finding resistance no longer possible, the Corpora- 
tion have prepared a plan, and submitted it for the 
approval of the Local Government Board. 

It was found that the Act of 1876 required strengthen- 
ing, and a supplementary Act was obtained in 1892 
enabling the Joint Committee to deal more efficaciously 
with pollution by solids and liquids, and for other purposes. 
Placing rubbish contiguous to a stream, whereby it is 
liable to be washed away, is constituted an offence, also 
allowing liquid sewage or poisonous or polluting liquid 
from a manufactory to flow into a stream; but where 
the nuisance preceded in date the Act of 1876, the 
offender is called upon to use the best practicable 
means to render it harmless, and is not compelled to 
stop the influx of polluted water. As a further safeguard 
to the manufacturer, no proceedings are to be taken 
without the sanction of the Local Government Board. 
The magistrates are appointed to adjudicate, and a con- 
tinued disregard of their order is penalised to the extent 
of 40s. per diem. This is evidently a tentative measure, 
and its provisions will be strengthened by-and-bye, if it 
is enforced with due caution, so as not to needlessly 
alarm and injure the trade of the district in which it is 
applied. 

Great complaints of the stench arising and of injury to 
health were made during the hot weather of last summer 
by the dwellers near the Manchester Ship Canal and 
Docks, and by the Salford Corporation; questions were 
asked in the House of Commons, and an unsuccessful 
attempt was made to move the Local Government Board 
to take action. Nothing, however, was done beyond 
keeping fires burning along the banks of the canal, and 
arresting the deposit of dredgings from the Irwell within 
the borough boundary while the high temperature pre- 
vailed. 

Already improvement is apparent in Lancashire. The 
sludging of mill reservoirs into the stream, as well as 
cinder tipping, is prohibited by the Act of 1892, and much 
filth is thus kept out of the waters, to the benefit of 
owners of reservoirs below, as well as the inhabitants 
generally. It is expected that the improvement during 
this year will be more marked when the sewage of 
Manchester and many other places, which contribute 
one-half the raw sewage now poured into the rivers, as 
well as much of the pollution from manufactories, will 
be dealt with in a more satisfactory manner than hitherto. 

The authorities in the Mersey basin consist of seven 
county boroughs, with a population of 1,150,000, and a 
rateable value of 5} million pounds; of eleven other 
boroughs, with a population of 300,000, and a rateable 
value of £900,000; of fifty-eight Urban and nine Rural 
Sanitary Authorities, with an aggregate population of 
750,000. The Joint Committee have therefore to super- 
vise the treatment of the sewage of about 2} million 
persons, and in addition to this the efiluent from 
upwards of 700 works within their area. Many of the 
authorities had commenced to set their house in order 
prior to 1892, but the action of all has undoubtedly been 
greatly stimulated by the powers conferred in the Act of 
that year. 

The Joint Committee for carrying into effect the 
powers of the Rivers Pollution Prevention Act, 1876, 
for the West Riding are promoting a Bill in the next 
session of Parliament to change their name to the ‘* Con- 
servancy Board for the West Riding of Yorkshire,” and to 
virtually invest the Board with the powers conferred on 
the Mersey and Irwell Committee by the Act of 1892. 
They will receive the support of the latter body. Lanca- 
shire in this, as in so many other cases, has acted as 
pioneer. 

With the experience already gained, the Mersey and 
Irwell Committee are advancing, and are collecting with 
information obtained in reference to the various trades, 
so as to discriminate between the pollution caused by 
the effluent from printing, paper-making, dye works, &c. 
&e. A chemist is appointed to investigate these matters, 
as the report supplied by Sir H. Roscoe, who is advising 
the Joint Committee, although valuable as a general 
treatise on the subject of pollution, was not specific 
enough for dealing with individual cases. 

Engineers engaged in sanitary work have found a 
rapidly increasing field of occupation, and the movement 
having taken root in Lancashire will no doubt spread 
into other counties. Yorkshire is already astir, and the 
County Council of the West Riding have been fencing 
with the authorities of Leeds and Bradford with regard 
to the pollution of the Aire. Great skill has been shown 
in the method by which the chief polluters have been 
brought to book; the only matter for regret is the loss of 
time involved and consequent delay of action. 

With a view to expedite action by County Councils, and 
to assist in bringing the whole question of river conservancy 
before the public, Mr. Brunner, M.P. for Northwich, has 
had a map of England and Wales prepared and coloured, to 
show at a glance the river basins over which Committees 
of the County Councils, or Joint Committees of several 
Councils might be formed after the manner adopted for 
dealing with the basins of the Mersey and Ribble. A 
copy of this has been sent to the chairman of each 
County and Borough Council, and with it a letter from 
Mr. Brunner alluding to the great advantages possessed 
by Committees of County Councils for dealing, not 
merely with the question of pollution, but also with 
other important matters. Firstly, they are the sole 
authorities whose influence can be exercised from source 
to mouth. Secondly, they are elected for the specific 


purpose, and have the power and opinion of the rate- 
payers, combined with the funds of the county at their 
back. Having regard to what has been already accom- 
plished in Lancashire and Cheshire, we have great hope 
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that the labours of the Rivers Pollution Commissioney 

m “ § § 
will yet bear fruit throughout England, and that the pre 
sent disgraceful condition of so many of our rivers may is 
amended; and if County Councils can accomplish their part 
of the work with vigour and discretion, we hope to see their 
jurisdiction enlarged, and that Joint Committees should 
have authority over fisheries and be able to act as 
servancy Authorities for the prevention of floods, and 
possibly for drainage purposes, with power to acquire 
land, deal with the removal of obstruction, and arrange 
for a rate to be levied proportionate to the advantage 
secured by the several interests benefited. Already the 
important sea fisheries on the coasts of Lancashire and 
Cheshire are administered by a Joint Committee of the 
County Councils, on which the Fishery Boards having 
charge of inland waters are represented. The manner 
in which the Councils conduct their business is being 
closely watched, and if it proves efficient, increased 
authority will no doubt be conferred on them. At any 
rate, we hope that the county surveyors will be directed 
to turn their attention to matters bearing on the questions 
of river conservancy. Hither by themselves, or their 
agents, trustworthy information as to the height of floods 
should be obtained and filed for reference, and a note 
kept of any material change in the river bed, such as the 
building or removal of a weir or other obstruction to the 
discharge of floods; also that records of any serious 
pollution of a stream should be noted with a view to 
future action. To deal efliciently with these questions, 
on which several parliamentary inquiries have been held, 
facts must be forthcoming, and the first difficulty is 
always to obtain reasonably accurate information. — 

The map, to a scale of ,';in. toa mile, has been prepared 
by Mr. de Rance, secretary of the Underground Water 
Committee of the British Association, and shows at a 
glance the districts where information of this sort may 
be collected in advance of the formation of Joint Com. 
mittees, and we suggest to County Councils that maps to 
an enlarged scale should be coloured to show the various 
basins connected with their area of jurisdiction, and 
recognised points of observation established within the 
county by their orders, and in neighbouring counties by 
agreement with the adjoining authorities. ; 

The best method of dealing with pollution by liquids is 
still in a tentative stage, and the action of the Mersey 
and Irwell Joint Committee is being carefully watched, 
not only by the Local Government Board and by other 
districts in Great Britain, but also by the Governments 
of the United States and leading continental nations. 
They all recognise the importance of the new departure 
in sanitary work, and are already giving and receiving 
information which tends to diffuse knowledge on this 
important question, and must result in a great public 
benefit. 

We applaud Mr. Brunner for his effort to advance 
the movement, and shall be disappointed if the Local 
Government Board does not speedily come to his 
assistance, and summon a meeting of the different parties 
interested in the improvement of the condition of the 
Thames. 

The importance of the question as bearing on the 
future of the Manchester Ship Canal, with its 40,000 
shareholders, 15,000 of whom are ratepayers of Man- 
chester, made it a comparatively easy matter to arouse 
“ere opinion over the area of the Mersey and Irwell 

asins 1200 square miles in extent, but the question of 
the purification of the upper waters of the Thames is 
fully as important. The 4,000,000 inhabitants of London 
who drink the water are virtually interested in it, and so 
are the water companies, who have invested so many 
millions in their undertakings. The Thames has an area 
of 6160 square miles, and its basin extends into sixteen of 
the old county divisions, and includes four county 
boroughs in addition to the metropolis. Any attempt to 
initiate proceedings made by the London County Council 
would probably be nipped in the bud through fear or 
jealousy. It appears to us, therefore, that it is the obvious 
duty of Mr. Fowler as chairman of the Local Govern- 
ment Board, to issue a circular to the various par- 
ties interested, with a view to the formation of a Joint 
Committee of the counties and county boroughs in 
the basin of the Thames, and of the representatives of 
the navigation and water companies, and thus inangu- 
rate a movement which, if judiciously carried out, 
would confer incalculable benefits on the metropolis and 
on the dwellers in the basin of the Thames, whether urban 
or rural, and on the country generally. A stimulus 
would thus be given towards the solution of one of 
the most important and difficult problems of modern 
times, viz., how best to deal with our rivers for the 
welfare of the community; employing them to the 
fullest extent for utilitarian purposes, with the least 
amount of injury to the health and comfort of the in- 
habitants of the district; and as Lancashire is setting an 
example to all, and especially to manufacturing districts, 
let the metropolitan area aided by the Government be a 
guide to the country at large. The Thames Conservancy 
Bill, which has been prepared for presentation during the 
next session of Parliament, does not commend itself to 
us, and seems from the intended composition of the 
3oard to be framed on very different lines. It is pro- 
posed to remodel the existing Conservancy Board and 
form anew one of twenty-nine members, twenty-five 
of whom would be representatives of metropolitan and 
shipping interests, with only four to represent the five 
up-river counties, while the county boroughs of Reading 
and Oxford have no representatives. It is not, therefore, 
surprising to find that a vigorous opposition is threaten- 
ing, and that an Upper Thames Defence Committee 15 
being formed. The formation of a Board representing 
generally the various important interests concerned in 
the Thames, with special committees appointed to attend, 
in the first instance, to conservancy, water pollution, and 
other great questions, would appear a statesmanlike 
method of dealing with a question which presses for 
solution, and is at present encompassed with difli- 
culties. 
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RAILWAY MATTERS. 


Ir is stated that the London and North-Western Rail- 

say Company contemplate spending over £100,000 in alterations 

and extensions of Crewe station. Plans involving great alterations 
ent been deposited with the local authorities, 


We are informed that during the month of last 
December, Measrs. C. 8. King and Co., contractors, drove 323ft. 
of tunnel, 7ft. by 11ft., in the Jeddo Tunnel at Ebervale, Luzerne 
County, Pennsylvania, with two of their jin, Ingersoll-Sergeant 
rock drills, This work was done in twenty-seven days by two 
shifts of men, each shift working ten hours per day, 


Tye railway rates for the carriage of gas coal to Bir- 
mingham and South Staffordshire sidings have been reduced by 
the North Staffordshire Railway Company. i Hitherto, the rate has 
heen 3s. 6d. per ton, but the new rate is 2s. 10d. The same 
company has announced that the rebate of 5d, per ton for the 
conveyance of pottery mine and irenstone, which was only tempo- 
rary last year, will be continued, 

Av the meeting of the Electrical Trades Section of 
the London Chamber of Commerce last Monday, it was reported 
tbat the chief object of the Traction Committee had been achieved, 
and that the regulations suggested by the Joint Committee of the 
two Houses were still under consideration by the Board of Trade, 
and the Council of the Institution of Electrical Engineers, and 
will be open for expression of opinion by those competent after 
leaving its present hands, 


Tur last of the Swiss mountain railroads is that up the 
Stanserhorn, which rises 6235ft. above sea level, a little south of 
Lake Lucerne, not very far from the Pilatus and the two Rigi 
railroads. Itisa cable road, or rather three cable roads, each 
with two cars, a motor at the upper end and an automatic turnout 
inthe middle. The passengers change cars at the end of each 
line. It can carry thirty-two persons every sixteen or seventeen 
minutes, and including the changes of passengers, the time required 
to reach the summit is fifty-four minutes. The fare for the round 
trip is Sf.- 1°55 dols. The first section is 1585 m. long and rises 
276°7 m.; the second section, 1082 m. long, rises 508°4 m.; and the 
third, 1270 m. long, rises 627°8 m. The grades of the first section 
yary from 422ft. to 1452ft. per mile; of the second and third, 
from 2112ft. to 3273ft. per mile. A contemporary says the 
braking is effected from the motor stations, and is novel, peculiarly 
formed rails being required for it. The motive power is electricity, 
venerated at each motor station by water power. 


A SENSIBLE view of the English criticism of the work- 
ing and the financial results of American railways is taken by the 
Railroad Gazette. \t says:—‘‘We reprint on another page an 
extract from a long article in the London Heonom/st on American 
railroads, with the Atchison asa text. The Heonomést is one of 
the half-dozen most important financial journals in the world, and 
in this article it repeats and indorses what we read every day in 
other foreign papers. Doubtless its generalisations about the 
management of American railroads are unjust. It reasons from 
a few unfortunate examples, and ignores the mass of honourably 
conducted enterprises. But from one point of view it makes no 
difference whether the HKeonomist is right or wrong. So long as 
foreign investors think it is right, our credit is injured; and there 
is no doubt that a few American railroad men have lately dis- 
credited American railroad securities terribly at home and abroad. 
The honourable and the prudent suffer in reputation with the 
dishonourable and the adventurous; and it is wholesome for us to 
know and think about what the Englishmen are saying about us.” 


Ovr railway manufacturers and engineers may still 
entertain some hope of the making of the railway to Uganda, 
Such at least we should judge from the tone of some observa- 
tions lately publicly made by Mr. Chamblerlain, in dealing 
with the labour problem. How exceedingly welcome the con- 
struction would be to British rail and locomotive makers, 
and to certain of our bridge builders we need not pretend to 
intimate. Mr. Chamberlain spoke of the importance which 
attaches to the opening up of Uganda, along with other new 
markets, to British manufacturers, and he agrees with all who 
have carefully considered the subject before him, that unless the 
railroad from the coast is made nothing as regards Uganda can be 
done. He suggests that once the line is constructed over the 
500 mile course, a vast population, which is more intelligent than 
the ordinary population in the heart of Africa, would have brought 
to its doors our iron, our brass, our clothes, and our cotton, and 
many other things which they want and which they cannot manu- 
facture, while we, on our part, should receive valuable and very 
varied raw materials, of which we could make great use in our 
commerce. Very sensibly, Mr. Chamberlain combats the idea that 
private enterprise should be left to make the line, British capital 
unaided will not, we believe, construct the railway for fifty 
years to come, and that for the excellent reason that railway 
shareholders want to see an immediate prospect of return, The 
past experience of India affords, he holds, sufficient ground for 
Government railway construction in Africa, In our Great Eastern 
Dependency it was impossible to make the railways in the first 
instance by private enterprise, and the Government undertook 
them, They did not pay their way for some time, but now nearly 
the whole of the vast network of Indian railways is yielding a 
fair interest. We are hoping that the observations of Mr. 
Chamberlain point to the prospect of the construction of the 
Uganda railway some day with Government capital, or at least 
by Government aid. Such a course would be greatly agreeable to 
sritish workers, 


Tue following extract from the Administration Report 
on the Railways of India for 1892-95, by Lieutenant-Colonel R. A. 
Sargeaunt, R.E., shows that rapid es are being made in the 
improvement of the lighting of Indian railway carriages :—‘‘ On 
the East Indian Railway the Government of India have sanctioned 
an estimate for lighting 180 coaching vehicles by gas, on Pintsch’s 
system, in the chord and loop line mail trains and the joint stock 
for service to Bombay. The building for the gas-producing plant 
at Howrah is well advanced and that at Allahabad commenced. 
The fittings for carriages have not yet arrived, On the Oude and 
Rohilkhund—State— Railway, the Government of India have 
approved of 571 coaching vehicles being lighted by gas on Pintsch’s 
system. In April, 1892, Pintsch’s system of lighting carriages by 
compressed oil gas was introduced as an experiment on the 
Bombay, Baroda, and Central India Railway, the expenses being 
borne by the proprietors of the patent. One local train and one 
bogie carriage of the mail train were supplied with the reservoirs 
and necessary fittings, the gasworks being erected at Parel. On 
the Madras Railway one of the company’s saloons having been 
experimentally lighted with Pintsch’s gas for a period of six 
months with highly satisfactory results, an indent has gone forward 
for sanction for a complete set of gas-making apparatus and carri- 
age lamps, and reservoir fittings sufficient for introducing this 
system of gas lighting into the majority of this company’s passenger 
stock, An indent has been sent forward for the necessary appa- 
ratus for manufacturing and supplying Pintsch’s gas on the South 
Indian Railway. At first 100 bogie coaching vehicles will be fitted 
up, and the remaining stock next year.” Since this Government 
report was written, the 180 East India coaches have been fitted up, 
and the gasworks at Howrah, Calcutta, and at Allahabad have 
been completed and at work, The Great India Peninsula Railway 
Company made a trial of the system with twenty-two carriages, 
and has given instructions for the erection of two gasworks, one at 
Blinsawal, and for the fitting of nearly a thousand carriages, 
Materials for making the gas can be readily obtained in India, and 
the safety and cheapness of the light makes it well suited for the 
long distance runs of the Indian lines. 





NOTES AND MEMORANDA. 


Tue deaths registered last week in thirty-three great 
towns of England and Wales corresponded to an annual rate of 
20°7 per 1000 of their aggregate population. Norwich was worst 
with 31°1, and Derby and Leicester best with 14°8 and 14:9- 


Sians of the existence of petroleum have been found in 
Somersetshire in a well at Ashwich Court, between Binegar and 
Shepton Mallet. The oily condition of the water from a house 
supply directed attention to it, and it is found that oil oozes from 
and between the sandstone grit of the bottom of the well and the 
limestone above the grit. 


In London 2689 births and 1655 deaths were regis- 
tered last week, or 115 and 405 below the average in the corre- 
sponding weeks of the last ten years. ‘The annual death-rate per 
1000 from all causes declined to 19°8. In Greater London 
3594 births and 2132 deaths were registered, corresponding to 
annual rates of 31°5 and 18-7 per 1000 of the estimated population. 


In a recent number of the Comptes Rendus is a paper 
on the ‘ Magnetisation of Soft Iron,” by M. P. Joubin. The 
characteristic equation deduced from Bowland’s experimental 
results, using the French significations, is « =1 + 0°33 (l—y) + 1:3 


/1 wv where « = r and y= K 2 K ; 1 is the intensity of mag- 


netisation, and K the susceptibility of ‘the material. 


PAPER spindles, for yarn spinning, are now made as a 
substitute for the heavier steel spindles in ordinary use, thus 
economising in motive power. In making these spindles, an 
American contemporary says, common paper pulp stock is run 
into a mould producing a spindle of four times the diameter fixed 
upon. This rough spindle is then compressed by hydraulic power 
in another mould to the size required, with the result that it is 
perfectly formed, hard and tough, with a surface that when 
polished is said to be as hard as metal. 


A CHIMNEY of some 100ft. in height at the spinning 
works of Messrs, Emmanuel Long and Co., Nancy, has recently 
been heightened by about 30ft. without stopping the works fora 
day, by Mr. A Bartling, of Bernberg, Anhalt. Aided by another 
man, whose agility and nerve were equal to his own, Mr. Bartling 
fixed a series of light steel ladders to the chimney by means of iron 
hooks driven in between the courses of the bricks, erected a pulley 
at the top of the chimney and a flight of scaffolding all round, and 
then having lowered the cornice surmounting the chimney, they 
built on to the top at the rate of about 4ft. to 5ft. per day. The 
whole work occupied eight days and was perfectly successful. 
While this is the first chimney dealt with in this manner in France, 
Mr. Bartling states that he has carried out similar operations in 
Germany, at the chemical works at Thann, and at the works of 
the Mulhouse Gas Company. 


In the Bulletin of the American Iron and Steel Asso- 
ciation Mr. W. A. Roebling says:—‘‘ The first wire rope in the 
United States was made in 1840 by Mr. John A. Roebling, at 
Saxonburg, Butler Co,, Pa, This rope was jin. in diameter and 
about 500ft. long, and was used on a plane at Johnstown, Pa. It 
was made of parallel laid wires served on the outside with annealed 
wire. This rope went to pieces as soon as the serving wore out. 
The next rope was made for use on one of the incline planes of the 
Old Portage Railway, and was 1500ft. long and 1}in. diameter. 
It was constructed very much as wire rope is made now, and 
lasted a long time. Its success introduced wire rope on the nine 
remaining Portage planes. The next application of wire rope on 
a large scale was on the planes of the Morris Canal, in New 
Jersey, soon followed by its adoption by the Delaware and Hudson 
Canal Company. Finding most of his business in the East, Mr. 
Roebling removed his plant from Butler Co. to Trenton in 1848,” 


A RECENT issue of the Comptes Rendus gives a paper, 
to some points of the subject of which we recently referred, 
namely, ‘On the Transformation of Iron,” by M. G. Charpy. 
Osmond’s investigations of the transformations of iron led him to 
conclude that this metal exists in two allotropic forms, a and 6, 
having very different mechanical properties, and according to him, 
it is to the transformation of a into 8B that we must attribute the 
greater part of the modification undergone by steel during the 
process of tempering. M. Charpy has investigated the matter, 
and he finds that permanent deformation by cooling produces in 
iron and steel of different qualities an allotropic modification of 
iron, ‘This transformation can be shown by means of curves of 
extension tests. In the case of annealed iron and steel the curve 
showing the stress and strain has a step in it which does not 
appear when other varieties are tested. The curves thus furnish 
a simple method of studying the transformation of iron, its 
influence on mechanical properties, and its ré/e in tempering, 


THERE are about 27,000 families and offices using 
natural gas for heating purposes in Indianapolis, Ind., and its 
suburbs. The original lines found the gas wells 21 miles from the 
city. Extensions have been made from time to time, and now the 
main lines are 40 miles long, The American Manufacturer says the 
Consumers’ Gas Trust Company has drilled fifty new wells this year 
and laid 28 miles of new pipe in the field, About 600 new connec- 
nections for consumers have been made. In a recent statement, 
the Citizens Natural Gas and Pipe Line Company, of Indianapolis, 
makes an interesting showing as regards the depreciation in the 
flow of natural gas, and a probable basis to be taken for future use. 
During the six years that the company has been in active existence it 
has drilled in forty wells. Of this number twenty are now inactive ser- 
vice, many of them being wells which were drilled when the company 
began business. Of the other twenty, some of them were moderate 
producers, and others not worth anything. Some were shot, 
which slightly increased the flow, but not sufficient to warrant 
their use. On this basis it is safe to assume that one well in every 
two is a producer for a term of eight years, Another interesting 
fact to be noted is the care that is taken of the wells. By this 
method of turning on a number sufficient to supply this city with 
gas, the balance are allowed to rest for a certain period, generally 
two weeks, 


At a recent meeting of the Royal Society a paper on 
‘*Sugar as a Food in the Production of Muscular Work,” was read 
by Dr. Vaughan Harley, who first gave the chemical reasons that 
led him to believe that sugar was the principal factor in the pro- 
duction of muscular energy. He then went on to prove that it 
could be experimentally demonstrated that the addition of large 
—— of sugar to the diet caused an increased capability of 

oing muscular work. By means of the ergograph it was possible 
to estimate the amount of work accomplished under various cir- 
cumstances by the middle finger of each hand, weights of 3 kilogs. 
and 4 kilogs. being raised. e total height to which the weight 
was lifted, being multiplied by the weight used, expressed in 
kilogramme metres the amount of work accomplished. The first 
step was to ascertain the value of sugar when taken alone in the 
production of muscular work. During a twenty-four hours’ fast 
on one day water alone was drunk ; on another 500 grammes of 
sugar was taken in an equal quantity of water. It was thus found 
that the sugar not only prolonged the time before fatigue occurred, 
but caused an increase of 61 to 76 per cent. in the muscular work 
done. In the next place, the effect of sugar added to the meals 
was investigated. The muscle energy producing effect of sugar 
was found to be so great that 200 grammes added to a small meal 
increased the total amount of work done from 6 to 39 per cent. 
Sugar—250 grammes—was now added to a large mixed meal, when 
it was found not only to increase the amount of work done from 
8 to 16 per cent., but increase the resistance against fatigue. As 
a concluding experiment, 250 grammes of sugar was added to the 
meals of a full diet day ; causing the work done during the period 
of eight hours to be increased 22 to 36 per cent, 





MISCELLANEA. 


Durine last week sixteen vessels were taken to Man- 
chester by way of the Ship Canal, and there were nineteen 
departures. The returns show a slight falling off compared with 
the previous week. 


THE annual meeting of the Newsvendors’ Benevolent 
and Provident Institution will be held at Anderton’s Hotel, Fleet- 
street, City, on Tuesday, February 6th, 1894, at seven o’clock, Mr. 
Horace Brooks Marshall, M.A., in the chair. Three pensioners 
are to be elected. 


A scHEME for making a tunnel under the river Medina, 
to connect East and West Cowes, is being pushed forward, and in 
which Prince Henry of Battenburg, Governor of the Isle of Wight, 
is taking great interest. A company has been formed, and nearly 
all the capital required subscribed. 


Messrs. W. H. ALLEN and Co., of York-street Works, 
Lambeth, intend removing their establishment to Bedford, where 
they are now building new works, the South-Western Railway 
Company having purchased the site of the York-street Works for 
extension purposes. The new works will probably be started 
during next year. 


Tue Washington-Lyon steam disinfector, the patent for 
which was recently upheld in an action brought against Messrs, 
Goddard, Massey, and Warner, of Nottingham, came before the 
Courts again a few days ago. The defendants to the action had, as 
it turned out, in breach of the injunction, sold an infringing machine 
in Shanghai. The Court made the usual order against Messrs. 
Massey and Warner, Mr. Goddard having retired from the firm. 

WE have received a copy of “ Clark’s Civil Service 
Annual.” It is the first year of its publication. It is intended as 
a comprehensive, trustworthy, and readable guide to candidates 
for the Civil Service. The various regulations affecting the consti- 
tution of the Civil Service, particulars of appointment and recent 
regulations, specimens of examination papers recently set, some 
examples of worked-out examinations, and other matter interesting 
to candidates are included in the issue. 


Tue Castle Line of Royal mail steamers has been 
increased by the launch of the Tantallon Castle. The registered 
tonnage of the vessel is 5700 tons; length, 456ft.; breadth, 5Oft. 
She is built entirely of steel, with double bottom and ten vertical 
water-tight compartments ; and the engines are of 750-horse power, 
of quadruple-expansion design. There is accommodation for 150 
first-class saloon passengers and 100 second-class. The Tantallon 
Castle is lighted throughout with electricity, and is especially 
designed for the colonial fruit trade. 


Mr. J. Wotre Barry has awarded Messrs. Holme and 
King, of Liverpool and London, the sum of £10,720 and their 
costs, amounting to nearly £5000, in an action they brought 
against the Teddington Local Board in connection with a contract 
for the main drainage of Teddington. The inquiry, which was 
held at Westminster, extended over twenty-eight days, and created 
considerable interest in the engineering world. The amount claimed 
by Holme and King was about £12,000, and the award of £10,720 
showed the justice of their claim. The counsel engaged by the 
contractors were Mr. Fletcher Moulton, Q.C., and Mr. F. R. Y. 
Radcliffe, and among their engineering experts were Sir Benjamin 
Baker, Mr. E. Woods (past president of the Institute of Civil 
Engineers), Mr. George F. Deacon, and Mr. S. Mather. 


A FURTHER addition has lately been made to the navy 
of France by the launch on the 24th ult. at Bordeaux of the 
armoured cruiser Chanzy. Her principal dimensions are :— 
Length, 347ft. 7in.; beam, 45ft. 9in.; and displacement at a mean 
draught of 19ft. is 4745 tons. Her propelling machinery consists 
of two triple-expansion horizontal engines, each driving a screw 
propeller, capable cf developing 7400 indicated horse-power under 
natural draught, and §300 under forced draught, giving the vessel 
a resultant speed of seventeen and nineteen knots an hour respec- 
tively. She is armour protected from end to end by a belt 3-6in. 
thick, and has an armoured deck throughout her length, varying 
from 1°5in. to 3°9in. in thickness. Her armament comprises two 
7‘4in. breech-loading guns, one on the poop and the other on the 
forecastle ; and six = quick-firing guns in sponsons—three on 
each broadside—which are all mounted behind armoured shields 
3‘6in. thick, in separate revolving turrets worked by electricity. 
She also carries four 25in. 9-pounder and six 1:8in, 3-pounder 
quick-firing guns, and six 1°45in. 1-pounder Hotchkiss revolving 
guns, mounted behind bullet-proof shields only. There are also in 
addition to this armament five torpedo ejectors, one on each bow 
and beam and one astern. The vessel has two funnels and two 
masts, the latter having armed military tops of the usual type. 
The Chanzy is the third vessel of her class already launched, her 
two sister-ships being the Latouche Tréville and the Charner; a 
fourth being still under construction at Rochefort. 


THE ninth anniversary dinner of the Junior Engineers’ 
Society was held on Saturday evening at the Holborn Restaurant. 
Professor Perry took the chair, in the absence, through illness, of 
the President, Mr. John Wolfe Barry, M. Inst. C.E. In respond- 
ing to the toast of ‘‘The Army, Navy, and Reserve Forces,” Mr. 
W. H. White, Director of Naval Construction, said that perhaps 
he might be expected to say something concerning the Naval 
Programme. This he could not do. He might, however, say that 
by the beginning of March next they would have completed sixty- 
ene out of the seventy ships ordered under the provisions of the 
Naval Defence Act. These ships exhausted the supplies voted ail 
but a few hundreds of thousands of pounds. During the past four 
years we had spent an average of four millions annually on the 
Navy, and he was glad to be able to say that during the past eight 
years he had been instrumental in expending something like 
thirty-two millions. The company might think that this was a 
pleasant task, but he could assure them it was quite the reverse, 
especially as he had to account for every penny. Mr, A. R. Binnie, 
Chief Engineer to the London County Council, gave the toast of 
‘“‘The Junior Engineers’ Society,” and observed that the junior 
members of the profession had the advantage of a technical train- 
ing, not to be obtained in any other part of the world. The toast 
was responded to by Mr. Sydney H. Wells, who said that the 
Society now numbered over 350 members. Speeches were also 
made by Sir Philip Magnus, Prof. Meldola, and other gentlemen. 


Ovr naval authorities must look to their laurels. It 
will be in the remembrance of most of our readers that a report 
reached this country a short time ago that the Government of 
Marshal Peixoto at Rio had purchased from Herr Schichau, the 
well-known shipbuilder of Elbing, five of his 152ft. torpedo boats, 
for use against the insurgent Brazilian vessels commanded by 
Admiral Millo. From a private telegram lately to hand in London, 
news has been conteek of the safe arrival of these vessels in 
Pernambuco last Friday night. After leaving Elbing the little 
vessels experienced such heavy weather in the Baltic and down the 
Channel that they had to put into Dartmouth for shelter, where 
they remained until the late December gales had blown themselves 
out. Crossing the Bay of Biscay in safety and without mishap, 
they filled up with coal at St. Vincent, and from thence proceeded 
on their voyage at their most economical speed—12 knots with one 
boiler—so as to have a reserve of coal on arrival. On this part of 
their voyage the speed of these boats was so well and regularly 
maintained that all were safely in port at Pernambuco within 
twelve hours of the arrival of the first. Each boat was in charge 
of a German captain, who took with him a German crew of fifteen 
men. No mishap occurred throughout the voyage, thereb: 

roving that such vessels can cross the Atlantic without risk, and, 
if needed, be ready to go into action on arrival. It is very 
doubtful if the British Navy contains even one such vessel capable 
of doing the same work as was here accomplished by five offhand, 
without mishap and in anything but smooth water, 
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Registered Telegraphic Address, ‘‘ ENGINEER NEWSPAPER, 
LONDON.” 


*.* In order to avoid trouble and confusion, we find it necessary to inform 


correspondents that letters of inquiry addressed to the public, and intended 





for insertion in this column, must in all cases be accompanied by a large 
envelope legibly directed by the writer to himself, and bearing a penny 
postage stamp, in order that answers received by us may be forwarded to 
their destination. No notice can be taken of communications which do not 
comply with hese instructions. 


* We cannot undertake to return drawings or manuscripts; we must there- 
request correspondents to keep copies. 

{ll letters intended for insertion in Tue ENGINEER, or containing 
ions, should be accompanied by the name and address of the writer, 
not necessarily for publication, but as a proof of good faith. No notice 








whatever can be taken of anonymous communications. 

A, W.—" Notes on Concrete and Works in Concrete,” by J. Newman. London: 
EB. and BF. N. Spon, 

E, C. (Kirtlington Park).—7he Flexible Tube Co., Purker-street, Drury-lane, 
can supply what you require. 

W.—" The Depreciation of Factories and their Valuation,” by Ewing Mathe- 
von, published by Messrs, Spon, London, 

W. C. G.— We have never seen any treatise on the steam engine by a French 

th naned Buchetti, and consequently we can express nO Opinion cons 


tx 





“ rg its were 


SEYMOUR'S FRICTION CLUTCH. 
(To the Editor of The Engineer.) 
Sin,—We shall be glad if any of your readers can give us the name and 
address of the makers of the Seymour patent friction clutch. 
Lincoln, January 25th. FRIcTION CLUTCH. 


MOMENTS OF INERTIA OF RIVETED GIRDERS. 
(To the Editor of The Engineer.) 

Sir,—Can any reader kindly oblige by letting me know if there are 
in the English language ‘‘ Tables of Squares and Moments of Inertia for 
Riveted Girders,” similar to those of Sharovsky and Ritter in the German 
language ? Cc. O. R. 

Paris, January féth. 


A PROBLEM IN HAULAGE, 
(To the Bditor of The Engineer.) 
Sir,—I submit the following solution to “ Incline’s problem. 
The starting effort required for a wagon of the type described—presum- 
ably without springs—on a fair road paved with stone setts, will be about 
115 1b. per ton on the level, while the resistance due to gravity will be 


‘, of 35. Then: 
. P . g » 86 X 2800 wace 
Maximum effort required = 85 x 115 4+ — cae = 7945 Ib., say 8} tons. 
The size of the steel wire rope required is found by the well-known rule 
a Di aims 
C= ,/ K = 278 
where C = circumference of rope, L = working load, K = °45 for steel 
wire, « = 2°8 for steel wire. Breaking strain = C? 1 = 22 tons, nearly- 


Similarly the breaking strain of steel rope 2in circumference = 4 x 2°8 = 
1l'2tons. Working load = C2 K = 1° tons, FrepD. HOVENDEN. 
Suffolk House, Lawrence Pountney-hill, 
London, E.C., January 29th. 
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MEETINGS NEXT WEEK. 

InsTITUTION OF CrvIL ENGINEERS.—Tuesday, February 6th, at 25, Great 
George-street, Westminster, S.W., at 8 p.m. Papers: ‘‘ The Transport of 
Petroleum in Bulk,” by Mr. Boverton Redwood, F.RS8.E., Assoc. Inst. 
C.E. Students’ visit, Wednesday, February 7th, at 2.30 p.m., to the 
Locomotive Works of the Great Eastern Railway, Stratford. Train leaves 
Liverpool-street at 2.17 p.m. 

InsTITUTION OF ELECTRICAL ENoinrers.—Thursday, February 8th, 
at 25, Great George-street, Westminster, at 8p.m. Paper: ‘‘Some Notes 
on the Electric Lighting of the City of London,’ by Major-General C. E. 
Webber, C.B., M. Inst. C.E., past president. 

Tue Junior Enoineerino Sociery.—Friday, February 9th, at 8 p.m., 
at the Westminster Palace Hotel. Paper: ‘‘ The Construction and Work- 
ing of Electromotors,” by Mr. A. H. Dykes, A.I.E.E , member. 

Society oF Enoineers.—Monday, February 12th, at the Town Hall, 
Westminster, at 7.30 p.m. The President for the past year, Mr. W. A. 
McIntosh Valon, J.P., will present the premiums awarded for papers read 
during the year. The President for the year 1894, Mr. G. A. Goodwin, 
will deliver his inaugural address. 

Sour STAFFORDSHIRE INSTITUTE OF IRON AND SreeEL WORKS MANAGERS. 
—Saturday, February 3rd, at the Institute, Dudley, at 6.30 p.m. Paper: 
‘The Corrosion of lron and Steel,” by Mr. Thomas Turner, Assoc. R.S.M., 
F.1.C., Lecturer on Metallurgy, Mason College, Birmingham. 

NorTH OF ENGLAND INSTITUTE OF MINING AND MECHANICAL ENGINEERS. 
—Saturday, February 10th, in the Wood Memorial Hall, Neweastle-upon- 
Tyne, at 2 p.m. Papers: ‘A Safety Lamp, with Standard Alcohol 
Flame,” by Mr. A. H. Stokes. ‘A Contribution to our Knowledge of 
Coal Dust. Part II.,” by Dr. P. Phillips Bedson. ‘ Part III.,” by Dr. P. 
Phillips Bedson and Mr. W. McConnell, jun. ‘‘The Ignition and Com- 
bustion of Coal Dust and Oxygen in Mines,” by Mr. W. C. Blackett. 

LONDON ASSOCIATION OF FOREMEN ENGINEERS AND DRAUGHTSMEN 
Saturday, February 8rd, at Cannon-street Hotel, at 7 p.m. Paper: ‘ Gz 
Furnaces for Hardening, and Some Methods of Hardening,” by Mr. Oscar 
Harmer. 

Society oF Arts.—Monday, February 5th, at John-street, Adelphi, 
at8pm. Cantor lectures. ‘‘ The Detection and Measurement of Inflam- 
mable Gas and Vapour in the Air,” by Frank Clowes, D.Sc Lecture III. 
Employment of a large alcohol flame in a special lamp—Recent modifica- 
tions—Application of a standard hydrogen flame in an ordinary illumi- 
nating safety lamp—Attempts to use a small alcohol flame in an ordinary 
safety lamp. Wednesday, February 7th, at8 p.m. Paper: ‘‘ Automatic 
Balance of Reciprocating Machinery, and Prevention of Vibration,” by W. 
Worby Beaumont, M. Inst. C.E. Sir Frederick Bramwell, Bart., D.C.L., 
F.R.S., Deputy Chairman of the Council, will preside. Thursday, Feb- 
ruary 8th at 4.30 p.m. Paper: ‘‘ Telegraphic Communication between 
England and India, its Present Condition and Future Development,” by 
E O. Walker, C.1.E., M.I.E. Sir Thomas Sutherland, K.C.M.G., M.P., 
will preside. This meeting will be held at the Imperial Institute, 8.W. 
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ENGINEERS FOR THE NAVY. 


ENGINEERS for the Navy, not in it—where are they to be 
obtained? That is a question of not less importance 
than that of adding to the number of our warships. Mr. 
Melville, writing in his annual report for 1893 to the 
Secretary of the United States Navy, says:—‘ This 
question of the sufficiency of engineers in the service is 
one of paramount importance, and no other, if left in 
abeyance, will so vitally affect the efficiency of the Navy 
as a fighting organisation. It must be remembered that 
the efficiency of the modern warship, either as a fighting 
machine or as a commerce destroyer, depends wholly and 
absolutely upon her machinery, and the efficiency of this 
machinery upon the skill of her engineers, and upon the 
diligence exercised by them in its care and management. 
3e her armour and armament the most powerful and her 
commander the most capable and intrepid, if her 
machinery fails she is helpless, and no amount of 
seamanship and gunnery will avail against the enemy.” 
These are weighty words, and worthy of all considera- 
tion, the more so that Mr. Melville finds that the 
United States Navy is much in the same condition as 
our own. It is a curious fact that naval engineers’ 
service should be unpopular and unconsidered among 
the two great English-speaking people. We have not 
heard that any difficulty in obtaining engineers enough 
for their ships is experienced by the Governments of 
France, Germany, Russia, or Italy. Probably the “ in- 
scription” settles the difficulty. But going a little further, 
we find that there are always engineers in plenty offering 
themselves for service in our mercantile marine. It is 
evident, then, that it is not service at sea that is unpopu- 
lar, and we must look to some adverse influence restricted 
to naval service to explain the reason that engineers 
cannot be had for the Navy of Great Britain. That they 
cannot be had is certain. At one time our engine-rooms 
were short-handed because the Admiralty would not 
engage men in sufficient numbers. But that day is past. 
We believe that there is an honest desire manifested now 
to augment the numbers available for service in the 
engine and boiler-rooms of our men-of-war. But the men 
cannot behad. The service has become so unpopular that 
engineer students do not present themselves. An attempt 
has been made to obtain what may be termed super- 
numeraries, with poor success; and we find a further effort 
is to be made, and eighteen students who have only had 
a four years’ instead of a five years’ training are to be 
admitted as assistant probationers. Endeavours have 
been made to obtain men from works throughout the 
country without avail. The Government contemplate 
large additions to the Navy. They have not men enough 
to provide engine-room crews now. Where will the addi- 
tional men be obtained ? 

We have not attempted to draw any distinction of class, 
for the simple reason that engineers of all classes are 
equally difficult to obtain. Engine-room artificers, for 
example, are not to be had, and that is the principal 
reason why leading stokers have been promoted to the 
engine-room. To what the unpopularity of the engineer 
branch of the service is due is a subject which has often 
been discussed. It does not admit of a general answer. 
Each class has a different reason. The engine-room 
artificers object to the Navy partly because the pay is 
too small, and partly because the messing and other 





accommodation provided for them on board is not satis- 
factory. We cannot do better than quote again from 
Mr. Melville’s report. It applies just as fully to the 
British as it does to the United States Navy. After 
pointing out the difficulty experienced in getting engine- 
room artificers, he goes on:—‘‘ The remedy lies not in 
making the requirements less exacting, but in bettering 
the surroundings of these men on board ship. In order 
that some little privacy be secured them, they should 
have quarters with bunks in them where they could rest 
at sea when off watch; this has been done in some of the 
larger ships, and I am sure the result will be gratifying. 
They should receive more consideration as regards liberty 
than they doin some of our ships, where they are required 
to be mustered in line with the other men before going 
on shore, where they receive only the same consideration 
as the coal-passers whom they control and who may be 
in the same conduct class, while frequently they see 
their messmates, the ship’s yeoman, apothecary, pay 
yeoman, and others with general passes, permitted to go 
at will. If the machinists, when deserving, were given 
general passes, it would make them feel that they were a 
more important part of the ship, and might keep many 
good men in the service who now leave after the first 
cruise because they think they are discriminated against. 
A general pass would be equivalent to a reward for good 
conduct and efficiency, would be prized by any man 
worthy of it, and would not injure the discipline of the 
ship any more than it does now by granting it to other 
chief petty officers.” 

The difficulty as regards engineers is somewhat similar 
in its nature, but different in kind. Naval engineers 
do not complain about pay or pensions. They do com- 
plain, and with good reason, of over-work; but there is 
something more to be said. The Navy, not of Great 
Britain only, but also of other nations, and particularly 
of the United States, is intensely aristocratic, and the 
military element will not fraternise with the engineers. 
There is a lack of social good feeling, arising from a sense 
of imperfect social equality. We do not for a moment 
hint that there is any want of courtesy, or that relations 
are strained; but there is in existence that utterly 
indefinable something which implies that the engineer 
is socially the inferior of the captain or the lieutenant. 
It is useless to say that this thing should not exist. It 
does exist, more evidently, perhaps, in democratic 
America than in Great Britain. It is known to exist, 
and the knowledge affects the supply of engineers. 
The education and training of a naval engineer are 
very high and very exacting. They are probably in their 
way higher than those of any other mechanical engi- 
neer. We have repeatedly said that we believe them to 
be too high, and that a great deal is taught which is of 
no possible use in an engine-room. The training is more 
scientific than that of any other naval officer. Now, the 
number of men who possess the required amount of 
knowledge among mechanical engineers in general is not 
large, and they can command salaries and hold positions 
in every way superior to anything the Government offers. 
The result is that the Government has to make its own 
engineers, and pupils cannot be had simply because 
parents and guardians know that the subsequent reward 
is not adequate to the outlay. In other words, men who 
intend to get a high scientific training are usually the 
sons of gentlemen in a good social position, and they will 
not look at the Navy, beause, as we have said, no one 
hailing from the engine-room is regarded as the social 
equal of the man on the quarter-deck. 

Beyond all question social considerations lie at the root 
of the whole matter, and they will always exert an influ- 
ence tending to limit the number of engineers in the 
Navy. We do not believe that it is possible to make a 
change in this respect. Caste rules in Great Britain and 
the United States as imperiqusly as it does in India. 
There are, however, certain ways in which the position of 
an engineer might be greatly improved. In the first 
place, money goes a long way towards smoothing asperi- 
ties, and we believe that the pay of engineers might be 
augmented by special service allowances with good effect. 
In the second place, the unpopularity of the service 
would be minimised by reducing the work now thrown on 
the engineer; and this brings us at once to a suggestion, 
which we commend to our naval readers for consideration 
and discussion. 

Let the present class of naval engineers remain un- 
touched as to rank, precedence, and pay, save, as we 
have said, some augmented service allowances, which 
would be popular. Let a new class be created, to be 
called auxiliary-engineers, or by some other distinctive 
title to be subsequently agreed on; these men to enlist 
for terms of three, five, or seven years. The standard 
of qualification to be the possession of a Board of Trade 
chief’s certificate and testimonials to character. A certain 
number of these engineers to be carried in each ship in 
proportion to her horse-power. Their pay, food and 
accommodation to be equal to anything that they could 
obtain in the mercantile marine. In addition an adequate 
number of engine-room artificers should be carried, 
one artificer the less for each auxiliary-engineer, 
arrangements being made, it is to be understood, for 
getting rid of those features of their service which are 
now unpopular. It is quite true that the adoption 
of such a scheme would increase the cost of the 
engine-room staff of the Navy. But it is useless to 
object on this ground. The Admiralty have left no stone 
unturned to get men under the existing arrangements, 
and they have failed. The men will have to be obtained, 
and it remains to be seen if a better plan can be suggested 
than ours. There are in Great Britain thousands of 
highly competent marine engineers who are entirely 
excluded from service in the Navy, no matter how 
anxious they may be to enter the service. They could 
not enter as engineers ; they would not enter as engine- 
room artificers. By adopting some such plan as that 
which we have suggested, we should at once have this 
great body of men to draw on, and if each served but 
for three years, he would leave the Navy after receiving a 
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special training in the ways of warships which would be 
of the utmost utility if war broke out. 


LONDON FIRES AND THE BRIGADE. 


THE annual report made to the Fire Brigade Com- 
mittee of the London County Council by Captain Sexton 
Simonds, the chief officer of the Brigade, has not reached 
us quite so early as usual this year, the first issue having 
been recalled in order that a corrected edition might be 
prepared. What were the errors in the first edition we 
know not, and they are not likely to have been serious, 
although something like a fortnight passed away before 
the second issue took place. Being now in possession of 
the perfect record, we observe that the year’s fires in the 
metropolis show once more a sensible increase, the total 
last year being 3410, or 264 more than in 1892. But the 
serious fires were kept within moderate limits, and formed 
a lower percentage of the aggregate than in any previous 
period, being little more than 5 per cent. of the whole. 
This of itself is satisfactory, though the number of serious 
fires is large, being 180, and has only been exceeded three 
times since 1871. There is one numerical test which is 
not given in these annual reports, but to which we have 
frequently made reference, as exhibiting a kind of social 
phenomenon. We allude to the ratio of fires compared 
with the number of the inhabitants. In 1892 the metro- 
politan fires were nearly 74 per 100,000 of the population. 
‘This was exceptionally high, but the proportion last year 
was higher still, as much as 79, or one fire per 1265 
persons, occupying on an averge 166 houses. There was 
one fire for every 176 houses in 1892. The most prolific 
source of disaster consists in the use of mineral oil 
lamps. Without reckoning those cases in which curtains 
or window blinds have come in contact with such lamps, 
we find that in the course of last year the latter were 
the cause of 429 fires. In 283 cases the lamp was upset, 
besides which there were 114 instances in which the 
lamp explodod. Casualties from this source are rapidly 
increasing, the fires thus caused in 1890, subject to the 
same limitation, being 271, or less than those last year by 
158. In addition, we find that last year there were fifteen 
fires caused by the vapour of spirit coming in contact 
with flame, a statement which indicates the presence of 
petroleum in its most volatile form, but not as used in a 
lamp. There are also twenty-six cases in which fires were 
caused by mineral oil in connection with stoves. Seeing 
how many are the catastrophes arising out of the use of 
lamps in which mineral oil is the light-giving agent, 
it seems inevitable that some kind of legislation will have 
to intervene to mitigate the gcowing danger which besets 
not property alone but also life. The evil presents itself 
throughout the country as well as in London. The 
question is not merely one of a private character, but 
relates to a public peril. Much good would be done if 
Parliament went no farther than to require that every 
lamp designed for the consumption of mineral oil or 
spirit should have a metallic reservoir, such as would 
not break if by any chance the lamp was upset. The 
additional expense in the manufacture of a lamp would 
be small, and would be really trifling compared with the 
benefit conferred. Chicago is understood to owe its 
devastating fire of 1871 to the mere upsetting of a 
paraffine lamp in a shed. 

Next to the aforesaid lamps in fruitfulness of mischief 
is the very foolish trick represented as “light thrown 
down.” As many as 322 fires were thus occasioned, and 
no Act of Parliament seems capable of controlling this 
kind of folly. Candles caused 222 fires, or in reality some 
thirteen more. Gas, including various forms of accident, 
accounts for 173 fires, but is excelled by “spark 
from fire,’ which was the cause of an outbreak in more 
than 190 instances. Lightning caused one fire, lime 14, 
and lucifers 27, in addition to 80 cases in which fire was 
due to children playing with lucifer matches. Elec- 
tricity gave an undesirable amount of heat on some occa- 
sions, but these were only five in number. There were 
five fires wilfully raised, and five were “ doubtful,” while 
in 988 instances the cause of fire was unknown. This 
last mysterious item exceeds the entire number of fires 
occurring in a twelvemonth less than forty years ago. 
Down to 1856 inclusive, the London fires were less than 
a thousand per annum, and the highest number was 
982. Whatever doubt may be thrown upon the accuracy 
of the earlier statistics, we may certainly rely upon the 
account which comes down to us from the time when the 
Metropolitan Board took charge of the Fire Brigade. 
This was at the commencement of 1866. Since that 
period the population has increased by less than 50 
per cent., but the fires have gone up more than 150 per 
cent., the earlier ratio being forty-four fires per 100,000 
of the population, as against nearly eighty last year. The 
development of the Brigade since 1866 has been an im- 
mense protection to the metropolis, such as the growing 
danger imperatively demanded. One-fourth the fires in 
1866 were “serious,” compared with one-twentieth 
last year. With one exception, when the serious 
fires were 8 per cent. of the total, the proportion 
down to the end of 1878 was never less than one 
in ten. Since then the percentage has dropped until 
it now reaches five. It was simply impossible for 
the protection of London against fire to remain as it was 
in 1861, when the destructive conflagration in Tooley-street 
showed the insufficiency of the existing arrangements. 
There had been a change for the better, when in 1832 
the fire insurance companies superseded the parochial 
machinery by an organisation of their own. But at 
length something more was wanted, if London was to be 
free from the menace of a wholesale catastrophe, such as 
was narrowly escaped when Braidwood perished. The 
Government took action in the matter, and on January Ist, 
1866, the duty of extinguishing fires in the metropolis 
devolved on the Metropolitan Board by Act of Parliament, 
while in July of the following year the fanctions of the 
toyal Society for the Protection of Life from Fire were 
transferred in like manner. The gain has been of a most 


decided character, though for a long time the Metro- 
politan Board was unduly restricted in the matter of 


funds. Under the County Council the miserable limit of 
a halfpenny rate for Fire Brigade purposes no longer 
exists, and the revenue can be made equal to the require- 
ments of the public service. 

A most important adjunct to the efticiency of the 
Brigade consists in the co-operation of the Water Com- 
panies. In his report for the past year Captain Simonds 
states that there were three occasions when the turncocks 
were late in coming to the fire, and one case in which 
there was a short supply of water. Altogether there were 
“four cases in which the water arrangements were 
unsatisfactory.” These are four cases out of more than 
three thousand, though, of course, any one default may 
lead to serious results. But Captain Simonds bears 
witness to a decrease in these ‘ unsatisfactory” inci- 
dents, and anticipates that they will still further diminish 
as the constant supply extends. In 1892 the unsatisfac- 
tory cases were eight, in 1891 they were sixteen, and in 
1890 they were eighteen. The improvement going on is 
therefore obvious, and the constant supply is spreading 
so rapidly that in a very few years we may expect it to 
become universal in the metropolis. The prompt 
arrival of the Brigade at the scene of a fire 
is also a matter of the utmost consequence, and to insure 
this there is an extensive provision of electrical appara- 
tus for the transmission of signals and messages. The 
firemen, including officers and men of all ranks, number 
720, an increase of ten on the year. There are twenty- 
six men under instruction, and there were twenty-five a 
year earlier. Whether the force is yet strong enough 
may be doubtful, especially in the presence of a popula- 
tion growing at the rate of more than 40,000 per annum. 
The addition of ten men seems scarcely equal to the 
protection of 40,000 or 43,000 people. Yet, on the 
other hand, these ten firemen are in a higher ratio 
to the 43,000 additional inhabitants than the entire 
force to the total population. It would seem that the 
numerical strength is not sufficient as the case stands. 
The proportion existing last year amounted to ten men 
for nearly 60,000 people. We have also to consider the 
enormous value of property in London, and the terrible 
sacrifice which would ensue if ever a fire gained the 
mastery over the Brigade. As for the men themselves, 
the public have every confidence in them; yet, if some 
accounts are to be believed, the men are more attached 
to their chief than to the County Council. That there 
has been some amount of friction between the Fire 
Brigade Committee and the Brigade itself seems pain- 
fully certain, and naturally connects itself with the unex- 
plained resignation of Sir Eyre Shaw, as well as with 
events of a more recent date. It is to be hoped that a 
good understanding is now established, or soon will be, 
for the hard and dangerous duties of a fireman call for the 
exercise of qualities which are stimulated by good treat- 
ment, though the sense of duty may never be absent. 


THE CORDITE 

Tus case, which came on for trial on Monday last, 
under the obscurantist title of Nobel's Explosives Com- 
pany, Limited, v. Anderson, has been publicly discussed 
in a manner almost without precedent among purely 
technical trials, with the result that the major part of the 
intelligent portion of the public is already in possession, 
both of the main contentions of the plaintiffs, and of the 
rebutting statements of the nominal defendant. It is 
therefore merely necessary, in order to refresh lax 
memories, to state that the action is one brought by a 
well-known explosives company against Dr. Anderson, 
representing in this instance the British Government, 
for alleged infringement of a patent—No. 1471—granted 
in 1888 to Mr. Alfred Nobel. 

It would be foolish to attempt to ignore the fact that 
considerable efforts have been made to import a larger 
question into the arena, and to make the whole matter 
turn upon a point of ethics rather than one of patent law, 
but the discussion of this ethical point at the present 
stage of the proceedings would be equally irrelevant and 
inopportune, and we purpose confining our remarks to 
the technical aspects of the case. Taking this view, itis 
obviously of the first importance to obtain a firm grasp 
of the natural physical facts that form the basis of con- 
tention. Indeed, it is not too much to state that the 
essential issues are as much a matter of chemical know- 
ledge as are divergent conclusions regarding the stereo- 
chemistry of -nitrogen compounds, and that they should 
be dealt with by the same reasoning methods. It is 
needless to say that in a cause célébre of this cha- 
racter, the array of counsel and of professional witnesses 
on each side is sufficiently imposing, the relation of 
power to result resembling on the whole that of a loco- 
motive engaged in flattening a threepenny-piece. Men 
who have wrestled not unsuccessfully with the pro- 
foundest and most fascinating problems that have ever 
engaged the attention of the true scientist, are engaged to 
provide mental pabulum for lay consumption, and are 
valued inversely as the viscosity of the product. A 
melancholy state of things enough, but so common as 
to pass unregarded, or possibly applauded. 

The opening of the plantiffs’ case by Mr. Fletcher 
Moulton, Q.C., afforded an apt illustration of the 
immense advantage a professional exponent of second- 
hand facts possesses over one personally conversant with 
those facts, but not engaged in their exposition in a 
readily assimilable form. The learned counsel defined 
an explosive with almost the precision of those who 
would regard all endothermic substances as members of 
that class of bodies. He drew a valid distinction between 
a combustible substance in mass in contact with one 
capable of supporting its combustion, and the same two 
substances when in the intimate contact insured by 
minute subdivision, instancing the transformation of a 
lump of coal, capable only of quiet combustion, into a 
dangerous explosive by simple comminution. On 
account of the exigencies of the plaintiffs’ case, par- 
ticular stress was laid on the distinction between 
two classes of explosives, viz., those which exploded 
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sufficiently slowly to act as propellants, and those 
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which were almost instantaneous in their action 
and were fit only for blasting and similar pur. 
poses where a shattering action was required. Another 
matter of equal tactical moment was the distinction 
between blasting gelatine, which was invented in 1875 
and ballistite, the explosive said to be pirated by 
the devisers of cordite. The defence being double. 
barrelled—-pleas of invalidity of the Nobel patent, anq 
of non-infringement if valid having both been set up 
—a corresponding provision had to be made in the com. 
plaint. Reduced to its lowest terms, Mr. Moulton’s cage 
was that Nobel in inventing ballistite had made cordite 
possible, and that the patent for the former was q 
master-pateni, of which that of the latter was a satellite 
of dubious paternity. 

Facts as distinct from opinions were first brought before 
the Court when Professor Odling was put into the box in 
support of the plaintiff's case. The nature of ballistite 
was described by defining it as a ‘hard horny sub. 
stance,” totally different from its more potent con. 
stituent nitro-glycerine, and the grade of nitro. 
cellulose forming its other component was also debated, 
The very term ‘nitro-cellulose’’ has been agreed 
upon as a sort of compromise, for the contention 
on the plaintiff's side appears to be that all qualities 
of nitrated cellulose can be legitimately termed “ gun. 
cotton;”’ whereas the defendants are disposed to dis. 
criminate between gun-cotton proper and those legs. 
nitrated forms of nitro-cellulose which have been mainly 
used in the peaceful manufacture of photographic films 
and toilet implements. The solubility of these bodies 
must obviously be referred to the action upon them of 
some defined solvent, and once more a casus belli appears, 
In former times, and even now among chemists who are 
not immediately interested in explosives, ‘ soluble nitro. 
cellulose” means that variety which is soluble in alcohol. 
ether, whereas in its manufacture into a useful explosive 
the solvent may be nitro-glycerine, and its solubility 
may be referred thereto. In these liquids the solu. 
bility is similar, the higher nitrated products approxi- 
mating to hexanitrocellulose being insoluble, and the 
lower soluble. Professor Odling declined to draw a 
line of demarcation between the soluble and insoluble 
products of the nitration of cellulose, as the members of 
the series exhibited a gradation of properties. The fact 
that acetone—now, we believe, largely imported from 
Germany for this very purpose—is capable of dissolving 
all varieties of nitro-cellulose, certainly supports this view. 
Both acetone and acetic ether, a liquid having similar 
solvent properties, are among those mentioned in Nobel's 
patent for ballistite. The property of acetone above referred 
to is taken advantage of in the manufacture of cordite 
which was described by Professor Odling. The process 
is comparatively simple. Gun-cotton or, as agreed, nitro- 
cellulose, is gently mixed with nitro-glycerine by hand in 
the proportion of 2:3, and subjected to malaxation or 
kneading for a period of three and a-half hours, acetone 
being added to induce the incorporation of the constitu- 
ents. At the end of this time 5 per cent. of vaseline is 
added, and the kneading process continued for another 
three and a-half hours. The plastic mass is then forced 
through dies which give it the form from which its 
name arises, and the product in threads, or strings, is 
dried for three to nine days to remove the acetone, which 
having done its work as an amalgamator, can be dispensed 
with. The object of the vaseline seems to be to allow the 
easy passage of the raw cordite through the dies, and 
to communicate sufficient plasticity to allow the strings 
to be received on a drum, and also to modify the 
character of the explosive, providing it with a further 
quantity of hydrogen and carbon and inducing the forma- 
tion of CO rather than CO, as a product of the explosion. 
In support of the plaintiff's contention that the addition 
of vaselene is not essential, the statement is made that 
in the manufacture of cordite for blank cartridges 
vaselene is omitted. Another point was naturally the 
nature of the nitro-cellulose used in making cordite. A 
sample was obtained at Waltham Abbey and analysed by 
Professor Odling and Sir Henry Roscoe, who divided 
that undertaking between them by arranging that 
the former should determine the solubility of the 
substance in ether-aleohol, and the latter estimate its 
degree of nitration. The quantity of matter soluble in 
a mixture of ether and alcohol was found to be 19 per 
cent. of the total substance, going to show that a con- 
siderable proportion of the lower nitrated cellulose was 
present. 

From what can be gathered from the drift of the early 
part of the case, it is fairly evident that it will turn, as 
we have already said, on purely chemical considerations. 
These may be briefly summarised thus:—Can ballistite 
be considered a mere modification of blasting gelatine 
because it contains the same essential ingredients? Can 
cordite be considered a mere modification cf ballistite for 
a like reason? Inthe second case, are the ingredients 
strictly identical —or, in detail, are the higher products 
of the nitration of cellulose to be considered different in 
kind from the lower? What is the meaning of the term 
“solubility.” when the solvent is only one of convention ? 
Pretty points all of them, and likely to sharpen legal wit 
as well as display chemical acumen. 
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THE CONCILIATION BOARD. 

Mr. Bensamin Pickarn, M.P., the president of the Miners’ 
Federation of Great Britain, is evidently sore displeased with 
several of the coalowners in the Sheffield district. He took 
occasion on Tuesday to have another armchair talk at the 
miners’ offices, Barnsley, a favourite way of his for letting 
the world know what he thinks of the situation from time to 
time. His complaint is that the coalowners are making it 
very unpleasant for those of their men who had, as he Bays, 
“been pretty straight in demanding a living wage.” These 
men, he asserts, are now laid “ by the heels” at the earliest 
opportunity. There had been a meeting of the Executive of 
the South Yorkshire Miners’ Association the previous day, 
and a large number of cases of this kind are stated to have 
been dealt with. Mr. Pickard admits at the same that other 
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’ are strictly and willingly carrying out the Rosebery 
pene He is aa enraptured with them, but for those 
eolliery owners ‘who indulge in platitudes and writing long 
‘ istles to reviews,"’—here he hits directly Mr. Emerson Bain- 
wridge’s recent article in the Contemporary—“ no condem- 
nation could be strong enough.” On the 26th January the 
Association had a total of 721 persons out of work. These 
had to be supported by the Association funds, and Mr. 
Pickard complains that it suits the purpose of colliery 
proprietors not to find work for those 721 men. The coal. 
owners might urge that they carried out the Rosebery 
agreement “as far as practicable; but if “as far as 
practicable ” meant thet it took from the 17th November 
until 26th January to get the men’s working places ready, 
«it did not speak well for the management of collieries 
where that existed.” Mr. Pickard does not seem very 
sanguine about the prospects of the Conciliation Board, 
because he declares that very few colliery owners are 
connected with the local Board of Conciliation. At the 
same time he gives his word that the miners will not 
depart from their pledges with regard to the Rosebery 
arrangement, which is for one year certain from Novem- 
ber 17th, 1893, until November 17th, 1894. It appears pretty 
clear that Mr. Pickard has no great love for the Conciliation 
Board himself, otherwise why does he disparage and discount 
it in advance? It is impossible to believe that in all the 
great Yorkshire coalfield only twenty firms are loyally carry- 
ing out the understanding. The coalowners have shown all 
along that they were more desirous for a peaceful means of 
settling the wages strife than the representatives of the men. 
It was the coalowners who proposed arbitration, and the 
men who refused it. It was the coalowners who submitted 
to the men’s demands on the distinct understanding that 
there should be a Board of Conciliation, and it would be 
inconsistent as well as illogical, and the worst of all possible 
policy, for the coalowners to seek to defeat the object which 
they surrendered so much to gain. 


TYPHOID FEVER IN DUBLIN, 


On account of the continued prevalence of typhoid fever in 
Dublin, important steps are being taken by the Corporation 
to abate the continuance of the disease, in addition to the 
proposed main drainage scheme. A resolution was passed at 
the last meeting of the Corporation sanctioning the proposal 
that a limited area of the city should be subjected to subsoil 
drainage in the coming summer. The chairman of the 
Public Health Committee stated that the result of the subsoil 
experiments to the present showed that during 1892, when 
the subsoil water all over the city was at its lowest point, 
typhoid fever was most prevalent. Where the subsoil water 
was highest there the typhoid fever was least marked. The 
construction of subsoil water main sewers alongside the new 
main sewers to be constructed under the main drainage 
scheme was sanctioned, ‘ provided that satisfactory evidence 
is furnished by the subsoil water experiments now being carried 
out by the Public Health Committee, or otherwise, that the 
draining of the subsoil is desirable,” a point not definitely settled. 
A resolution was passed providing for a survey of all main 
sewers, and for observations to be taken as to line level and 
flow of sewage, and fora report on the condition, construction, 
and section of every line of street sewers, showing the level 
above the invert at which the drains enter. New bye-laws, 
framed by the Public Health Committees governing the con- 
struction of drains, &c., were adopted. A resolution was 
proposed compelling the testing of drains between the house 
and street sewer. In moving its adoption, the Chairman 
of the Public Health Committee made the following extra- 
ordinary statement :—‘‘ The recommendation said that experi- 
enced sanitarians believed that not only the drains under the 
houses but also the cross drains from the houses to the street 
are in most cases unsuitable and leak foul air and foul drain- 
age, and the committee recommended that a suitable area be 
selected and all the cross drains tested, and that wherever 
a defect be found the occupier or owner be forthwith compelled 
to lay a new suitable drain. He thought that any cross 
drains laid by the Corporation within the last ten years, and 
which were bad, should be relaid at the expense of the Cor- 
poration, but any bad drains laid by the Corporation more 
than ten years ago should be paid for by the houseowners. 
The Corporation laid 400 cross drains every year. Within the 
past year they had laid 4000 drains, and most of them were 
bad.”’ This was referred to a committee of the whole house. 
The same course was adopted concerning recommendations 
providing that no street should be paved until all cross drains 
had been put in order. 


THE TEXEL ARMOUR COMPETITION, 


Ovr attention has been called to a misinterpretation which 
we made of the wording of the translation of the official 
report in the case of rounds Nos. 2 and 5 of Schneider and 
No. 2 of Brown. In these three rounds the results were 
couched in nearly the same words, and these we briefly 
expressed in our table as “nearly through.” The projectile 
was stated to have “ penetrated,’ and the point to be stick- 
ing. In two of the three it added that it did not perforate ; 
but in some rounds, even when the penetration of the point 
is far past the back of the plate, the word “ perforation ” is 
not used. No depth of penetration was given in these three 
cases, and the head being lodged, and not rebounding, it 
might seem that it was nearly through. The official photo- 
graphs of the backs of the plates which have been placed in 
our charge, however, convince us that this was not the case, 
and that the second projectile fired at Brown's plate, and the 
second and fifth at Schneider's, penetrated sufficiently to 
show a bulge at the back, but were by no means “nearly 
through.” In the third round on the St. Chamond plate, 
which is given as “nearly through,” a star and a distinct 
opening were visible at the back. We are anxious, therefore, 
to correct the injustice unwittingly done to Brown’s 
plate, and still more to Schneider's, where the misleading 
expression was repeated. It has also been urged that in 
giving the two additional rounds fired at Vickers’ plate it 
ought to be explained that it was the fact of that plate frac- 
turing that made such an additional test desirable, and that 
no one could doubt that the other plates would have borne 
these two extra rounds, fired as they were, without perforation 
and without suffering in any way; in fact, it may be urged 
that the Vickers plate gaped at the cracks to a certain 
extent after these two rounds, whereas no sort of effect would 
have been produced by two or more rounds thus fired at the 
other plates. This is a fair contention, we think, and bears 
out what we have said before now—that the continuous fire, 
such as occurs in the breaching attack of an inland fort, 
where guns of limited power are used but where the fire is con- 
tinued day after day, calls for a softer, tougher plate than the 
more powerful but much less prolonged fire of a naval engage- 
ment. For ships, however, and more especially for cruisers, it 





is, we believe, desirable, at some cost in the way of fracture, 
to keep out the projectiles absolutely. No plate of the size 
of those experimented on at Texel would be likely ever to 
receive seven or even five blows on it in a naval action. The 
Vickers shield allowed no single fragment of metal to get 
past the skin, and would have perfectly protected the ship it 
covered. The skin was intact. The others all allowed some- 
thing to get through, the St. Chamond no doubt very little. 
This plate was, we think, an admirable one for inland forts, 
but we should prefer the Vickers plate fora ship. We have 
been asked togiveall the photographs of the plate backs, but we 
shrink from devoting too much space to so special a question. 


THE IMPROVEMENT OF TRADE, 


THE revival which is just now taking place in shipbuilding 
and in the iron and steel trades of Scotland, the North of 
England, and some other districts of the country, is good 
news for engineers. Already orders in the marine engineer- 
ing yards are increasing, and there are prospects of an 
enlarged demand for iron and steel works rolling machinery 
of a most satisfactory sort. It is indicative of the better 
state of things that one of the leading engine-building firms 
at Barrow has engines on order representing about 82,000 
indicated horse-power, and many new engines are in course 
of construction for ships building in the North of England 
and on the Clyde. The necessities of the new naval pro- 
gramme of the Government will add greatly to the more 
prosperous condition of the engine-building centres. But it 
is gratifying that it is not alone in marine work that a revival 
is to be noted. The Indian States Railways have placed 
some good contracts for locomotives in Glasgow, and certain 
of the Scotch railway companies are contributing to quicken 
the pulse of trade by inviting considerable tenders for loco- 
motives and rolling stock. In the Lancashire and Leeds 
engineering centres some signs of reviving confidence here 
and there appear, and if the coalowners and miners can 
amicably arrange matters next month, under the chairman- 
ship of Lord Shand, there is every reason to believe that 
trade will improve steadily. The placing of orders for 15,000 
to 17,000 tons of steel plates by the Admiralty among 
the Scotch and Cleveland steelworks is being followed by 
a succession of orders on private shipbuilding account, 
and the most important steel firm at Barrow has commenced 
rolling steel plates again after an interval of many months. 
Other indications of a reassuring character are to be found in 
the increased working hours which the London and North- 
Western Railway Co. has decreed for its 7000 operatives at 
the Crewe works and the workpeople at Wolverton, and in 
the very valuable orders for wood-working machinery which 
are just now being distributed in this country by the Ameer 
of Afghanistan. Altogether the outlook in the engineering 
trades is more promising than for a considerable while past. 
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Minutes of Proceedings of the Institution of Civil Engineers. 
Session 1892-93. Vols. cxi., cxii., exiii., and cxiv. 8vo. 
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James Forrest, Assoc. Inst., C.E., Secretary. London: 
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In the review of the progress of British engineering for 

the preceding twelve months, with which we are accus- 

tomed to commence our first number in January, the 
proceedings of our principal representative body, the 

Institution of Civil Engineers, might fairly claim a place; 

but this, though desirable, is unfortunately not possible, 

owing to the imperious limitations of space, and there- 

fore an independent notice becomes necessary. Such a 

notice can, of course, from the size and manifold con- 

tents of the volumes, only be of a very general character. 

The session 1892-93 was opened by the address of the 
new President, Mr. Harrison Hayter, who, departing from 
the customary practice of describing completed works, 
dealt particularly with the prospects of new undertakings 
likely to call in the near future for the services of British 
engineers whether at home or in foreign countries. 
Among these were included submarine tunnels, including 
those projected across the English and Irish Channels, 
and the less ambitious project for connecting the Isle of 
Wight with the Hampshire shore by railway. The 
Euphrates Valley navigation and railways, and the 
magnificent probabilities of Africa and South America 
as fields for engineering activity, were also noticed 
whenever a revival of financial confidence may furnish 
the necessary means for their accomplishment. Unfortu- 
nately the year that has elapsed since the address was 
delivered does not seem to have carried us very far in the 
direction indicated. 

Following the practice of later years, the time of the 
Institution has been very fairly divided between the 
various branches of the profession, papers dealing with 
structural, mechanical, and manufacturing engineering 
having been read and subjected to full discussion ; while 
others recording experimental results have more appropri- 
ately found places in the second section of selected papers. 

The subject of dock and harbour works, with which 
the President was more particularly associated, very 
appropriately occupied the earlier meetings in the form 
of agroup of papers by Mr. W. R. Kelly, the Hon. R. C. 
Parsons, Mr. R. Pickwell, and Mr. E W. Young, on 
‘““Graving Docks.” These described works at Halifax, 
N.S., Sydney, New South Wales, Belfast, and Newport, 
which have been constructed either wholly or partially 
in concrete, and gave an opportunity for discussing 
the current practice in this class of structure, which 
was very fully utilised both in the meetings and by 
correspondence; the report on this group of papers 
extending to rather more than eighty pages. An equal 
interest was manifested in the paper by Mr. Walter Pitt, 
on ‘‘ Plant for Harbour and Sea Works,” read on March 7th. 

Minor papers on the “ Strength and Use of Concrete”’ 
were contributed by Mr. A. F’. Bruce, Mr. J. W. Steven, 
and Mr. 8. R. Loweock. The principal descriptive paper 
on work actually carried out was that on the ‘ River Piers 
of the Tower Bridge,’ by Mr. Cruttwell. A larger work 
of the same class, the ‘‘ Formation of the River Piers of 
the Memphis,” which were put down to depths of more 
than 100ft. in the alluvium of the Mississippi River, is 
described by Mr. G. S. Morison in vol. exiv. 

The most important mechanical paper read during the 
session was that by Mr. P. W. Willans, to which a further 








melancholy interest was attached on account of the sudden 
death of the author between the date of its completion 
and the period fixed for reading. This described a further 
series of trials with the Willans central valve engine, 
arranged for triple expansion and condensing. The 
reading and discussion were continued for three evenings, 
and the report—which is the longest one for the session— 
occupies 112 pages in vol. exiv. 

Special reference in this paper is made to what is 
known as the straight line law relating to water consump- 
tion by a steam engine with varying loads, a subject 
which was dealt with in vol. evi. Mr. J. E. Dowson’s paper 
on “Gas Power for Electric Lighting” also brought out 
a very full expression of opinions from the members, the 
report being nearly as long as that on Mr. Willans’ paper. 

A comparatively new subject, the ‘‘ Manufacture of 
Small Arms, as carried on at Enfield,’ described in a 
long paper by Mr. John Rigby, M.A., occupied the whole 
of the meetings in December, 1892. This was probably 
the best attended series of meetings in the year, the 
interest of the subject being much enhanced by the large 
and valuable amount of illustrations contributed by the 
Royal Small Arms Factory and the principal private 
firms in the gun trade, both in London and Birmingham, 
which remained on exhibition and could be examined at 
leisure for several weeks. Two series of papers of con- 
siderable interest were communicated in the section of 
mining and metallurgy; the earliest in point of date 
being those by Mr. H. F. Collins and Mr. J. W. Mal- 
comson on “ Furnace Plant in use for Smelting Gold and 
Silver Ores in the Western States of America and Northern 
Mexico ;” while the second, by Messrs. Jameson and 
Howell, described the ‘“‘ Mining and Ore Treatment at 
Broken Hill, New South Wales.” The illustrations to 
the latter paper are of greet value, as containing the first 
clear description of the most remarkable deposit of lead 
and silver ores hitherto discovered. Dr. Edward Hop- 
kinson’s paper on ‘ Electrical Railways” is noticeable as 
being the first description of the City and South London 
Railway that has been brought before the Institution. 
This is really confined to the question of electrical 
traction, a more complete description of the undertaking 
being promised by Mr. Greathead, who contributed some 
interesting figures to the discussion showing the great 
variation in the demand on the railway power at different 
stages of the progress of the trains. 

The last meeting of the session in May, 1893, was 
devoted to the consideration of Mr. C. J. More’s paper on 
‘Wreck Raising in the River Thames,” which described 
the plant employed by the Thames Conservancy in 
raising sunken vessels in the river Thames, 74 steamers, 
54 sailing vessels, and 801 barges, altogether of 76,892 
tons register, having been raised and removed from the 
channel of the river by the Conservancy during the past 
eleven years. 

Among the selected papers those by Dr. Du Riche 
Preller on the “‘ Zurich Water Supply Power and Electric 
Works,” are of very great interest, as containing detailed 
information of a class of works now coming into 
prominence in all countries, namely, the utilisation of 
natural water powers on the large scale. They are con- 
tained in vols. cxi. and cxii. Mr. Szlumper’s paper on 
the ‘‘ New Signal Station at Waterloo,” forms a useful 
supplement to the description of the widening works of 
the London end of the South-Western Railway, contained 
in the ‘“‘ Proceedings” for 1892. 

A feature which appears for the first time in the 
‘*Minutes of Proceedings ’’ in vol. cxiv. is the report of 
the first James Forrest lectures by Dr. W. Anderson, 
F.R.S., on ‘‘ The Interdependence of Abstract Science on 
Engineering,” which was delivered at an extra meeting 
on May 4th, 1893. This is an essay of very high quality, 
in which the claims of a higher and more exact scientific 
training for engineers are put forward in a manner that 
cannot fail to command general acquiescence. The 
remarks on the value of political economy, and the 
danger of allowing it to fall into disregard, according to 
the modern practice of relegating it to Saturn, which are 
contained in pages 257-261, are particularly appropriate 
to the circumstances of the times. 

Three of the students’ papers have been selected for 
publication by the Council; one of these, by Mr. C. D. 
Barker, describes the methods adopted in the construc- 
tion of the Glasgow Central Railway; the second, by Mr. 
J. W. Steven, is on the use of rubble blocks in concrete 
structures; and the third, by Mr. D. Carnegie, is a 
useful compendium of the information obtainable upon 
the manufacture and efficiency of armour-plates. The 
quality of these communications promises well for future 
communications from the authors when they have 
entered into the conditions of full membership. 

The report of the Council, which appears in the usual 
place in the last volume for the session, contains much 
that is of interest, apart from the statement of accounts, 
which continue to show a highly satisfactory surplus of 
revenue over expenditure, the receipts for current 
subscriptions being sufficient to meet the general expen- 
diture, leaving the income of invested funds and the 
admission fees and compositions to be capitalised, which 
has been done to the extent of £8280, or about one-third 
of the total income for the year. The total membership 
in all classes has increased from 5371 to 5578 during the 
year. A table, which appears for the first time, gives 
the number of members who have contributed papers to 
the ‘“‘ Proceedings.” These amount to 528, or about 
93} per cent. of the full strength—a proportion which, 
although it is probably equal to that obtaining in the 
lists of the older chartered societies, appears small. A 
valuable work, the new detailed catalogue of the library, 
is approaching completion, and what is of more interest, 
the re-building or re-arrangement of the Institution upon 
its present site seems to be likely to be undertaken at no 
very distant date. 

In concluding our remarks, we have to congratulate 
the editor on the maintenance of the high standard of 
excellence with which he has made us familiar in earlier 
volumes, and which we hope he may long continue to 
give us in future volumes. 
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HYDRAULIC TESTING MACHINE, PHGNIXVILLE ITRONWORKS 
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CENERAL VIEW FROM TAIL BLOCK END 


HYDRAULIC{TESTING MACHINE, PH(ENIX- 
VILLE IRONWORKS, PHGENIXVILLE. 

THE testing machine illustrated herewith is the property of 
the Phenix Iron Company, and is situated at its works, 
Phenixville, Pa., U.S.A. It was designed and built by it 
for the purpose of testing full size eye-bars, and for making 
tension and compression tests of bridge members and columns, 
and, in short, for testing all sorts of materials. 

In order to give an adequate conception of the capacity of 
this machine a description of its component parts is neces- 
sary. Taking these in order, the large double-acting cylinder 
first calls for remark. It is made of cast steel, is 7ft. 10in. 
long, is bored to 64,;in. diameter, and weighs 15 tons. The 
heads weigh about four tons each and are removable, being 
bolted to the cylinder by eighty 34in. diameter turned studs. 
The piston is also made of cast steel, has a stroke of 6ft. Gin., 
and is fitted with brass glands to insure absolute water-tight- 
ness. Four steel piston-rods 8in. diameter, provided with 
brass glands for packing, are bolted to the piston, pass 
through the front cylinder head, and connect with the 
crosshead. 

The crosshead connected with the cylinder, which is 
designated “ front” in order to distinguish it from that in 
the rear, is a steel casting, and weighs about sixtons. It works 
on two Sin. diameter steel guides, fitted with phosphor 
bronze bushings, and is thereby kept true and in line with 
cylinder. The slot hole, or fork, in which bars are pinned 
preparatory to testing, is 44in. wide, and is capable of receiv- 
ing a head with a 15in. radius from centre of pin-hole. The 
pin-holes are bored out to 10in. diameter, and by means of 
bushings can be reduced to any size desired. On the inside 
of the crosshead, and on the nearer cylinder head, are two 
18in. diameter faced discs, between which small compression 
tests are made. Pieces not over 6ft. long and 18in. diameter 
can be compressed in this way very easily, as in making such 
teststhe machine is used as in tension. 

The rear crosshead is practically a counterpart of the 
front, but is connected with an anchor tail block weighing 


some eight tons, both Sof} which ‘are mounted on cast steel | 
wheels 12in. diameter, and run on a track extending the | 
entire length of machine. The connection consists of four | 
8}in. diameter steel rods, which are threaded at both ends. | 
At the tail block end an arrangement of gears is placed by 
which the distance separating the crosshead and the tail block 
can be shortened or lengthened at will. Between the four 
rods, and centrally placed, is a Gin. diameter steel rodf{made 
fast in the crosshead, which passes through a friction box in the 
tail block bored out to receive it. The fit is a tight one, and 
when rupture of a test bar takes place the crosshead recoils 
gently. The tail block is provided with four 9,°;in. diameter 
pin holes—two on a side—which receive the anchor pins 
passed through the girders. These pins are made of hard 
steel, and weigh about 3001lb. each. It is also fitted on the 
top with a two-jib 1000lb. hand crane for handling the 
anchor pins. The double jib permits’ of moving the pins on 
both sides of the machine at once. 

The girders, I shaped, are built of steel, are 78ft. long, 52in. 
high, and weigh 60 tons. They are built up of 4jin. thick 
web plates. The top and bottom flanges are made of Gin. by 
Gin. angles and cover plates 18in. wide. The girders are held 
together by ljin. diameter rivets 3in. apart, and are 
strengthened by fourteen strong plate and angle brackets. 
The anchor pin holes, 9,,in. diameter, are bored out with 18in. 
centres lengthwise and 24in. centres crosswise of girders ; 2in. 
diameter holes between the large holes crosswise serve for the 
introduction of a bar to lap in and out the pin holding the 
test piece. The girders and brackets rest upon and are 
securely riveted to seven cross girders, likewise built of steel, 
15ft. long, 15in. high, and 74in. across flanges. At one end 
of the long girders the cylinder is secured by means of eighty 
24in. diameter turned and fitted bolts. 

The whole machine, weighing approximately 190 tons, is 
placed on a heavy stone foundation, and held down by large 
anchor bolts and cast iron anchor plates. 

The combined crosshead and tail block is moved on its 
track by a two-ton two-speed hand windlass placed on a 


— 





of chains and chain sheaves. A double-action hydraulic 
pump working at a pressure of 8501b. per square inch, sup- 
plies the cylinder, and the stress exerted on the test bar is 
recorded on a mercury gauge which registers up to capacity 
of machine. 

The Pheenix Iron Company has lately been making a special 
feature of testing in tension and compression all sorts of 
material, and has introduced a great many facilities for the 
quick handling, rapid and accurate execution of tests. The 
total capacity of the machine is 2,160,0001b, Allowing for a 
stretch not exceeding 17 per cent. in parallel section, an eye. 
bar 50ft. long can be broken. By a special arrangement of 
links extending from crossheads, bridge members and other 
sections too large to be admitted by slot holes can easily be 
tested, provided they do not exceed 40ft. in length. 

A full equipment of pins, bushings, and attachments for all 
sorts of tension and compression tests is always kept on hand, 
and tests can be made at the shortest notice. The whole 
machine is steel and phosphor bronze. 








CONICAL HOLE BORING MACHINE FOR 
CRANKS, 
THE great importance of having a crank-pin rigidly 
parallel to the shaft will not be disputed and the defective 


| working of many a new engine may be attributed to the 


crank-pin being slightly out of truth. It is the importance 


of this matter which has induced some large engine-makers 
to incur the expense of putting down hollow lathes for finish. 
ing the crank-pin at the same setting as that for turning the 





shaft. In small engines, however, in which the crank-pin is 
inserted in a hole bored in the crank, great difficulty is often 
experienced in getting the two perfectly parallel. If the hole 
is bored before the crank is shrunk on the shaft, this opera- 
tion might throw the whole out of truth; and boring the 
hole, both conical and at the same time with its centre-line 
perfectly parallel with the shaft, could not be effected by 
ordinary tools. The annexed engravings, however, show a 
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simple and convenient appliance for accomplishing this 
object. 

After the crank is shrunk and keyed on the shaft, the cast- 
ing A, shown in detail by the plan and section, is clamped to 
the crank by a back plate and three bolts and nuts, the slots 
in the plate of the casting allowing for a considerable 
variation in the crank throw. The cylindrical portion of 
the casting A receives the long flanged socket B, accurately 
fitted so as to be rigidly perpendicular to the face of the cast- 
ing, and therefore parallel with the shaft. The socket B 
receives the gun-metal sleeve C, parallel with B so far as its 
outside surface is concerned, but bored with a hole, the centre 





strong foundation a few feet behind the machine, by means 


line of which forms a very acute angle with the centre line 
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of the sleeve, corresponding with the conicity of the hole 
to be made for receiving the crank-pin. The sleeve is made 
to revolve by the crank handle, and the tool-holder D is 
obliged to turn with it, owing to the key d; the cutter may 
also be fed towards the crank by turning the screw E by 
means of a hand-wheel, as shown in the perspective view, 
one man being sufficient to turn the crank handle with his 
right hand while feeding the tool-holder with his left. 

This appliance, invented and patented by Messrs. Von 
Giilpen, Lensing, and Von Gimborn, and made at the Emme- 
richer Maschinenfabrik und Lisengiesserei, Emmerich, 
Rhine Prussia, will be found very useful for repairs and 
renewals in siti. 








LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions of our 
correspondents. ) 





ELLIPTICAL CONIC SECTIONS, 

Sin,—lI find on looking over the problem in ‘ Elliptical Conic 
Sections ” that it is a little out of truth, yet near enough for all 
practical purposes, but I would like, with your permission, to 
make the necessary correction, and to simplify it still further by 
submitting the penetration, and prove the truth of the given line. 

To sind the penetration of a truncated cone, cut toa given angle. 
Draw the line GE F the given length of the line GE F on the 
elevation, and from G draw the semicircle B 5 D, equal to the 
diameter of the cone at F, also the semicircle from F, equal to the 
diameter of the cone at G, and draw the lines B D, then divide the 
semicircles into equal portions—similarly as in the elevation— 











D123456789 B, and draw the lines through. Then with the 
distance of E F on the elevation, and from G and parallel to B D, 
draw the line e Ee. The line & E ¢ is the correction, and, it will be 
observed, is a little less than the full diameter of the ellipse on its 
horter axis, and should be the diameter of the cone at A EA, Then 
on the line G E F on the elevation, and from E set off the spaces, 
and transfer them to the line «’ Ee, the points of intersection on 
the slant lines is the penetration, and describes the section of the 
given line G E F on the elevation. JAMES MacDONALD. 
286, Kennedy-street, Glasgow, January 25th. 





Sin,—I notice that in his answer to the above, your corre- 
spondent, James MacDonald, tells you, in developing the surface 
of the truncated cone, to take distances from certain lines shown 
in the elevation, and I have found, as a teacher of metal plate 
pattern cutting, that many students fall into the same error as 
your correspondent. _ 

Now, with the exception of the lines AO and I Oin my drawing, 
they are not shown in their true length, so that any point on them 
does not show them as at their proper distance from the edge of the 
base, but it only shows their vertical height, 


bik Fig. I. 
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The proper distances are found by drawing lines from each point 
of intersection to either side of the cone A O’ or I O’, Fig. 1, and 
then taking off each distance in turn and marking on oy 2. 
Thus, with the joint or seam at A A’, Fig. 1, take distance from 
A to A’, Fig. 1, and set off from points A on the lines A O’, Fig. 2, 
then set off the distance 1 B", Fig. 1, on the lines B O’, Fig. 2, 
and so on until I O is reached, 

It may be interesting to your correspondents to know that 
C. T. Millis in bis book—‘‘ Metal Plate Work ” (Spon)—pays special 
attention to this and similar problems. C, H. MACKENZIE, 

13, Smith-street, Clerkenwell, London, E.C., 

January 27th. 


THE TRENT BRIDGE ON THE MIDLAND RAILWAY. 


Sir,—In the account of the Redhill and Trent widening of 
the Midland Railway, which you gave in THE ENGINEER for 
January 12th, the age of the old bridge over the Trent is stated— 
obviously by an error—as thirty-four years, instead of fifty- 
four. as is actually the case. The old bridge was constructed 
by the Butterley Iron Company, and the castings appear to be of 
excellent quality, although the traffic contemplated at the time 





Mr. Vignoles designed the bridge must be very different from that 
which it is carrying at the present day. 

Besides the river spans shown in your engravings, the new 
bridge has three flood arches on the south and eleven on the north 
bank. These arches are elliptical with ashlar quoins 2ft. deep, 
surmounted by a bull-nosed label 6in. deep. The piers and abut- 
ments have also ashlar quoins which, together with the bold string- 
course and coping, give the bridge a striking appearance. The 
spandrel walls, soffits of arches, and the parapets are faced with 
blue Staffordshire bricks, I inclose a photograph which gives a 
ee idea of the appearance and relative positions of the two 

ridges, 

The tunnel, which is lined with four rings of red and one of blue 
bricks, is through hard marl. It is non-inverted, excepting at the 
faces, where a concrete invert is provided. Manholes 4ft. wide are 
pat one chain apart on both sides of the tunnel, and a 2ft. 
varrel culvert passes down the centre. The north front is made of 
a somewhat ornamental character, as shown by your engraving, to 
meet the wishes of the neighbouring landowner. The south front 
is faced with blue brick, with ashlar string and blocking course, 
All the stone is Derbyshire grit from the Whatstandwell, Matlock, 


suppose, return to just where it was before. Will not the whole of 
the heat supplied by the lamp in this case reappear as work ! 

If Dr. Lodge will make these things clear, he will confer a 
favour, I am sure, on many of your readers, 


Birmingham, January 29th. STUDENT. 





Sir,—In the passages on page 63, beginning with the words, 
‘*Now this fact, that the work done by an expanding gas,” 
Dr. Lodge makes a statement which may very easily be 
misunderstood. Taken without qualification, it is flatly op- 
posed to the teachings of Maxwell and Rankine. Dr. Lodge 
1s perfectly accurate from a practical point of view ; quite wrong 
in theory. It is worth while to make this point clear. 

If a given volume of air is caused by its expansion to drive a 
amet and it does not receive heat from external sources, it will 
all in temperature, part of its intrinsic heat energy being converted 
into work. 

If heat is supplied during the process of expansion, no fall of 
temperature will take place, and yet work will bedone. In theory 
the whole of the heat thus supplied must re-appear as work, for if 











THE NEW AND THE OLD MIDLAND RAILWAY BRIDGES OVER THE TRENT 


aid Rowsley quarries, with the exception of the granite girder bed 
stones which you before alluded to. 

The whole of the widening works from Ratcliffe Junction to Trent 
station, comprising Redhill Tunnel, earthworks, viaduct over the 
river Trent, bridge widenings, &c., have been carried out for Mr. 
McDonald by Mr. Henry Lovatt, of Wolverhampton, whose sub- 
contractors for the erection of the ironwork of the viaduct were 
Messrs, A, Handyside and Uo., of Derby; and for that of the 
other bridge widenings, Messrs, E, C. and J. Kay, of Birmingham. 

Holloway, January 17th. J. WULSTAN TWINBERROW, 

A.M. Inst. C.E. 





MODERN HEAT. 


Sir,—It seems to me that itis almost impossible to overrate the 
value of the articles by Dr. Lodge which are now appearing in 
the pages of THE ENGINEER. Dr, Lodge has divested the subject | 
of thermodynamics of its shell, an impenetrable shell to many, 
and given us the kernel. Yet I think the value of the series will 
be improved if some difficulties which beset certain points of the | 
subject are stated in your paper, and set at rest by Dr. Lodge. 
One of considerable importance I venture to bring forward for 
solution. 

I shall not quote a passage near the end of Dr. Lodge’s last 
paper in full, because it would take up too much space. The 
proposition it conveys is, as I understand it, that when heat is 
communicated to an isothermally expanding gas, the whole of that 
heat cannot be converted into work. Is this statement uniformly 
true under all conditions, or is it not ? | 
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In a cylinder provided with a piston is a volume of air A exert- 
ing a pressure of, say, 15]1b. per square inch. To this air heat is | 
applied, and the air expands until its volume is doubled, doing | 
work the while on the piston. The temperature to begin was | 
62 deg. Fah., it is also 62 deg. at the end of the operation. If I | 
understand Dr. Lodge aright, more heat must have been supplied | 
than is equivalent to the work done by A upon the piston in ex- | 
panding. If, however, we allowed the air to expand to double its | 
volume without doing work, its temperature would still be 62 deg. | 
It seems, therefore, that if the whole of the heat communicated | 

1 


during expansion had not been converted into work, that the air 
must be hotter after the work was done and the volume doubled 
than it was before ; that is to say, we shall have the work done 
and the gas hotter as well, but by the conditions there was to be 
no rise in temperature. Will Dr. Lodge say whether the condi- 
tions are or are not impossible of fulfilment ? 

Again let us suppose that the piston is in the position shown by 
the dotted line at B, and that we push it back to A, no heat being 
allowed to escape. In this case the whole of work done reappears 
as heat, causing a rise of temperature in the air, and when the air 
expands again the whole of the heat will disappear, being recon- 
verted into work, Why will all the heat supplied to the air in this 
case reappear as work, while it will not in the former case? What 
is the physical reason ? 

Again, let us suppose that the piston is pushed home, compress- 
ing the air to one-half its volume, as before, and heating it. Now 
let the whole cool down; I take it that the whole of the heat 
imparted to the air by compressing it will escape. If, now, when 
the air hag fallen to 62 deg., I supply as much heat by means of a 


| the fact that it is made by one in a responsible position. 
| Dixon has every opportunity of knowing the truth. Did he make 


| Friday at the Royal Institution on the uses of liquid air. 








lamp, let us say, as was just lost by standing, the piston will, I 
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it did not the temperature of the gas would be raised, and it is 
postulated that by the isothermal conditions of the experiment its 
temperature shall remain unaltered. 

Sut such an experiment cannot be carried out, even on paper, 
because the gas cannot expand in the way wanted until its tempera- 
ture has been raised. The rise may be very small, but it is a rise, 
and practically we find that when the expansion is complete the 
gas is of necessity hotter than it was before expansion, and con- 


| sequently all the heat has not been transformed into work, because 


part of it has gone to augment the intrinsic energy of the air. 

Dr. Lodge would add to the utility of his articles if he would 
make this point quite clear. The text-book teaching on the 
subject is very uncertain and even contradictory. M. A. 

Woodstock, January 29th, 


SOUTHAMPTON DOCKS. 


Sir,—In your current issue a letter from Mr, Dixon is published 
in which he denies that the passengers from the American liners 
have ever been landed from a tender since the line came to South- 
ampton. This statement is entitled to carry a certain weight — 
Mr. 


that statement with knowledge of the experience of the Berlin on 
the 14th August, 1893? On that day, according to what appeared 
in the public press at the time, tugs were necessary, and mails 
and passengers were landed by them. If he is incorrect in 
one instance, he may be so in others. 
B. W. GinspureG, Barrister-at-Law. 
12, King’s Bench-walk, Temple, E.C., 
January 20th. 


EXPANSION BY COLD. 

Sir,—Under the heading ‘‘ To Correspondents ” you say, on page 
1, that no solid metal expands as it cools. I do not, of course, 
know your correspondent’s object in asking for such a metal, but if 
itis not essential that the substance should be metallic, it is 
possible that india-rubber may answer his purpose, as it does 
expand on cooling. 

This was prettily shown by Professor Dewar after his <a last 
A piece 


| of rubber tissue was stretched like the head of a drum and cooled 


locally by the application of a pad wetted with liquid air to minus 
180 deg. or so. Wherever touched by this cold pad this rubber at 
once expanded into ‘‘cockles” or puckers, which again stretched 
out tight as the rubber got warm again. C. H. WINGFIELD, 
Lingard House, Chiswick Heath, 
January 23rd. 


TEST OF AN ELECTRICAL PLANT. 


Sir,—I really envy Professor Kennedy. He somehow manages 
to get hold, for the purpose of testing, of engines and boilers and 
even dynamos which are better than any that fall to the lot of 
other consulting engineers. Take, for example, the trial reported 
in your pages last week on page 71. A Willans engine and a 
Siemens dynamo in combination gave 88 per cent. efficiency. Of 
each 100 indicated horse-power 88 re-appeared as electrical horse- 
power, leaving unaccounted for 12-horse power. How shall we 
divide it? Prof. Kennedy does not say. Shall we halve it, and give 
6-horse power to the engine and 6-horse power to the dynamo as 
waste? Thus we find that an engine indicating 343-horse power 
lost in friction 20°5-horse power only. This is wonderful; nor is 
the performance of the dynamo less remarkable. We have but 
20°5 horse power expended on it to overcome internal resistance, to 
provide for heating and all other sources of loss. This is not less 
wonderful. ‘The efficiency curve, too, was rising, as shown by the 
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diagram. What a pity that more power could not have been got, 
the loss would then perhaps have disappeared altogether. 

i know that Professor Kennedy is a very careful man, and con- 
sequently I believe that the results stated are the results he 


TABLE 16 —Sfeamers; Dimensions and Speed on Trial, 
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obtained, but if I had obtained them myself I should not believe Steamer Description. Owners. Makers of engines Length. | Breadth.) oulded. ee — speed on 
them. I quite agree with Messrs, Siemensand others thatthe result} ahead Pe eee <a — i onan Mabe 
is quite unprecedented, and as a matter of special scientific interest Feet. Feet. Feet ft. in, Tons. | Knots 
I venture to ask for answers to the following questions :— { Screw; triple-expansion London and Edin- J. and G. Thomson — 261°0 32°1 Lvs 1 1 20) MG) 
(1) Had the indicator springs been standardised ? Meteor .. Leith and London burgh Shipping Co Clydebank. 
pring aise Ve ppipg 
(2) Had the volt and ampere meters been similarly treated ’ Cargo and passengers 
(3) Are the figures in each case the result of a single observation, : ; ve 
or do they tt of a number of diagrams “p a { Screw; compound Gellatly, Hankey, M. Samuelson, Hull = 214°3 20°3 20°5 IS 11} 275 
‘ — sje tharos ag . sp ama -- | Cargo coaster Sewell and Co. 
The figures on the diagram do not agree with those in the table. | ee re noe 
At 8s per cent. efficiency in the former I find that the engine was { Twin-screw ; compound Great Eastern Rail- Earle’s Shipbuildirg — 281-0 31-0 13 12 04 75 lir4 
indicating about 445-borse power, not 343, and the amperes were | Colchester ..) Harwich and Antwerp way. and Engineering 
1100, not 1001. Now at 225 volts these figures give us 330 electrical \. Passengers Co., Hull 
horse-power, and the difference between this and the indicated is 
E : ye er Screw: triple-expansi jellatly, Hankey, TT. Richardson and 332-0 3s°0 27-0 12 0 220) 
115-horse power. This is 74°1 per cent., and a very good result too, | Tartar { | Screw: triple-expansion Gellatly, y 
2 » Sad a very Good result too. “1. Large carg: Sewell and Co. Sors, Hartlepool. 
lam sure I am not alone among your readers in wishing for \ ome a ee _ 
further information concerning this unprecedented run. coe { Screw; triple-expansion Herskindand Woods W. Gray atd Co., 275°1 37°3 21°8 20-74 1400 
Westminster, January 29th. CONSULTING ENGINEER, . \. Large cargo West Hartlepool. 
A, F 
Ville de Paddle ; compound Belgian Government Société Cockerill, 271-0 20 5 9 Of 10M) lv 
REFRIGERATING MACHINERY. pees Dover and Ostend Seraing. 
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Sir,—Professor Linde says that our statement as to the working \ Mails and passenger 
of many carbonic acid machines in tropical waters, and the safe 


keeping of frozen meat by them therein, is no disproof of his 








theoretical argument that under such conditions the machines will TABLE 17.—Boilers. 
only work with the efficiency of cold air machines. Now this can 
only mean that, according to him, carbonic acid machines, working Number Fire grate. Tuan: Runeels. 
under such conditions, require as much horse-power as cold air Number of = 
machines for an equal amount of cooling work. So far, however, is Steamer. of Diameter. Length. furnaces Ex- . ictieuat Material used, 
this from being the case that the carbonic acid machines require in boilers. ineach Width. Length. ternal Length. Number. “qji), Height. 
the tropics only one-tifth the power required by cold air machines of boiler. diam, pte 
equal cooling effect. As we have fitted a large number of ships | —— Sa ae 1 ns a Nada loa i an, tA dn) ee | ees Pe as | 
for the frozen meat trade with both types of machines we are ina eee 36 Ww OO 6 3. 8 6 0 24 6 4} 1 i 3 Hl 0 Steel 
position to compare their working with a considerable degree of accu- f 4 
racy. Let us go further with this comparison. Asis well known cold | Colchester.. 130 is 3 6 3 1 » 6 3h 6 8 - , , i Iron 
air machines are fitted with expansion cylinders wherein the double | : : " ' . 
duty is performed of (1) producing a low temperature by the con- | Tartar i ee ‘ a are st PG: < ets M1) Soren 
version of heat into external work by the expanding air, and (2) _— 1 a) sgh i 10 ; 1 : obi 4 2 
giving back to the machine a large proportion of the work required ee ee - ° 3 3 
for compression of the air. Iona -m2 2 133 wm 0 2 } 6 3 “ 6 1s lt ‘ 3 1 9 Steel 
Now our carbonic acid machines have no expansion cylinders, | a 5 ( Steel shel 
consequently if, as the Professor maintains, they work in the | Villede Douvres 1% * 4 Is 0 WW 0 Pe, e 2 ; ag = sane 8 the restiron 


tropics on the same principle as cold air machines, they would be 

infinitely worse off both (1) in cold produced, as no heat is con- * Length on trial 8ft. only. + A damper is placed in funnel 17ft. 8in. above tire-bars, 
verted into external work, and (2) in power required, as none of : 

the work of compression is regained. 















































On his theory, therefore, our carbonic acid machines should show TABLE 18.—Boslers, summary of observations and relations, 
a far lower efficiency than cold air machines. The facts stated | —————_____ eeere == eatin sansa ae oe 
are, however, not isolated ones, as many as thirty to forty voyages sted = Fusi Ville de 
7 having been successfully accomplished with valuable cargoes of Steamer. Meteor. Colchester.’ Tartar. Yama, fons. Douvr: 
frozen meat through the tropics with our carbonic acid refrige- | Seirus Nae pa eae Pas Se ere, = i Senet 
rating machines of one-fifth the horse-power that we should have | Boilers, number of main boilers = 3 : 2 1 
cared to have put in with cold air machines. Thus Professor} » single-ended or double-ended double double doubk singl single cl 
Linde’s calculations are directly contradicted by actual facts, and coments geo ag Ev tee eee, eX Se) ee Pre “ eae 10955 3160 o34y 
as his claim to the superior efficiency of his ammonia machines is | “C*UINS SUMIACG, TUM -s se te re se te ss rete ss cannes feet s760 T70 1366 1s 5M) 6eN0 
based upon his false idea of our carbonic acid machines, such claim | Grate area, total .. .. |. J. 2. ss us se ce ee se Square feet 208 dM) 161 w 2345 
is consequently rendered worthless, J. AND E. Haut, Lp, - SOIR «55. os cn. va so as es ae os BOGEDO RDO 17°33 18°33 vorde 17°33 10°50 1067 
(E. HeskeTH, Managing Director. ) 
Dartford Ironworks, Dartford, Kent, Tube surface to total heating surface .. .. .. .. .. +. percent sl ) ea 74°8 sl ; : ‘ 
February Ist. Total heating surface to grate area.. .. .. .. «.. «2 «2 o ratio "5 32°5 43°4 A ee 
Tube surface to grate area.. .. .. .. «. ratio 217 1 , ‘ 
Grate area to flue area through tubes .. 2. 0 1. oe ee eee ratio - hee) 45 0 2°3 t 
TRADE MARKS IN GREECE. ee » toareathruugh funnel .. .. .. .. «. «+ os «. ratio a0 is ‘2 32 14 
Sirk,—According to advices just received from Athens, I learn ee . 
that the Greek Government has decided to permit British subjects | Draught, natural or forced =... -. +. +. Ce ae naturel natural natural naturel fare force 
to enjoy the legal privileges for the protection of trade marks in Sepa seer nel atmosphere. 2 22 22 2 ac el ‘aus inch 145°2 aire sane a-Be 165-0 10 
accordance with ‘‘the most favoured nation” clause in Article 10 
of the treaty between Great Britain and Greece. The new law Fuel per square foot of grate perhour.. .. .. 0 2.0 2. ee ee) ee Tbs 125 26°10 I8"Ys vo4 1 
requires that proof of British registration shall be produced when} ,, per square foot of heating surface per hour .. .. .. .. .. Ibs 0° 602 O° OST 0-437 O° 298 101 
seeking registration in Greece. Various other formalities must be| _,, per!.H.P.perhour .. 0 2. 2.06. ce ee ce ee ewe ibe. 2°01 2°90 2°06 is 424 
carried out, particulars of which I shall be happy to supply to any Carbon-value per IL.H.P. perhour .. .. ..  «. ck? os (00> eae 1°76 2°65 2°33 4 2 
interested parties. Fi er Sepa aReer e , an = +39 4°13 3°48 »-T3 0-02 
i REGINALD W. Barker, F.L Inst., F.S.P.A. pense ran snseelaiealen ote ey Thee a rae 49 fs 7-06 O15 8°47 
British Trade Protection Office, at Cee in », from and at 212° F. soa “| Ibs. s°2] $°5s S*87 10°63 os 
Monument-chambers, London, E.C., ot hie »» carbon-value, from and at 212°F... .. .. .. «. Ibs. oz 0°34 - 10°10 1042 wrod 
January 25th. 
4 Heat Balance-sheet. 
|) Calosific walus per Ib offucl 2.0 2. 40 40 00 oe ce oe oe, ae U. 12,770 12,280 14,00 12,760 14,830 14,314) 
Feed-watertakesup .. .. .. .. oc «. oc e+ of o- percent. 620 62-0 _ 72 ive 
INSTITUTION OF MECHANICAL ENGINEERS. Funnel gases carry a WT «cs 0c 20 we * iar aa ae per cent. Is") uO 2 23° It if 
Imperfect combustion.. ..  .. +. ss se ss ee ee +e percent. 3°6 7 4 te rs od “3 M4 ne " 
. RESEARCH COMMITTEE ON MARINE-ENGINE TRIALS. | Bvaporating moisture in fuel... .. .. ++ ++ +. + sody-ance . “7 14 1 
THE following is an abstract of the results of experi- | Balance unaccounted for (radiation) percent. = 11°8 66 i 54 13°0 
ments on six steamers, and conclusions drawn therefrom | Temperature, outer air . Fah. hh % 5 62 4 
; in regard to the efficiency of marine boilers and engines, | ” funnel gases : : oy i aes old Rw ass - 
, by Professor T. Hudson Beare, F.R.S.E.:— ” sa geval * a ia a a + pw op 
The experiments with which the present paper deals in an _ af : ; a : : ie Caeseran oy 
abstract form are those reported at previous meetings of the * Allowing 3 per cent. for clinker not in chemical analysis. 
Institution, and published with the discussions thereon in the - . 
** Proceedings” of the four years 1889-92. The six steamers, of 
which the engines and boilers were tested in these trials, were the TABLE 19.—F'vel, 
Meteor, 1889, pages 235-306; the Fusi Yama, Colchester, and . . 
Tartar, 1890, pages 203-290; the Iona, 1891, pages 200-288 ; and Aniutesia of fudl as used. Per pound of fuel. 
the Ville de Douvres, 1892, pages 136-197. ‘ : 
Steamers.—The six steamers were of very different types ; their Nitrogen, Evaporativ’ 
leading dimensions and other particulars are summarised in the Steamer. Name of coal. _ - sulphur, ap to Calorific Ee 
accompanying Table 16. The Meteor was tested during a run Cae, peg.) See. 7“ ying ‘voles. value, from and at 
south from Leith to London under ordinary working conditions— pe A ae 212 deg. Fah 
that is, with natural draught. Her boilers are designed to work! ee Sn eee, Se ee ee A 22m SN a ee 
with forced draught on the run north in order to do the run five Percent. | Percent. | Percent. Percent. Per cent. Ths. Th. units. Ibs. 
hours quicker, the engines developing therefore much greater! Meteor .. . Scotch, Shawfield. 70°31 4°58 10°68 3°46 10-07 O's7s8 12,700 sod 
power than they did during the trial ; in considering the results, iit iets 
this fact must be clearly borne in mind. She was builtand engined | __ onk Bretton, nee ok - ; or 13 Kf 3-75 
in 1887, and her engines had been overhauled about three aie Colchester ..| ¥ — and gr a odie = si sata — —e 
before the trial, which lasted 17 hours 9 minutes, with fair weather. a 
The Fusi Yama was tested on an ordinary voyage down Channel, | Tartar... Welsh, Penrikyber. S87 98 4°22 1-07 3°42 3°31 1°031 14,005 15°52 
from Gravesend to Portland. Her-engines were built in 1874, and had , ae se 
been overhauled by Messrs. Rait and Gardiner immediately before | Fusi Yama .. West Hartley, Tyne. 10°85 Val 8°60 oid 10°43 = J ia “ 
the trial. The trial lasted 14 hours 9 minutes ; weather fair at first pi ae ar S ye ge non 63 35 
rough at finish. TheColchesterhad just undergone her first overhaul | !n@ -. -- Walbottle, Tyne. sla ‘ioe side 2 i sha — saci , 
by Messrs. Earle’s Shipbuilding and Engineering Co. Her engines | yijje de Douvres eo 105 3-98 2-4] 5°30 3°66 on 14,300 4) 
were built in 1888-9. The run was made from Hull southwards 
and then to Harwich, the trial lasting 11 hours, weather very fine, | ————————-— : Se eS mete taney 
The Tartar had arrived from Australia a week before the trial. The * Made at Marcinelle and Chatelincan, Belgium, 
engines and boilers, which were built in 1887, had been opened out, 
cleaned, and overhauled, and the cargo discharged: the trial was TABLE 20,—Asies, 
made therefore with the ship light, only in water ballast. The run ee 
was down Channel, and lasted 10 hours 5 min.; the weather was ne Cais tahoe. Loss poke —— 
rough. The Iona also had just arrived froma voyage, and herengines : ; K 
had been overhauled by the makers immediately before the trial. | Steamer. Cleaning of fires. een gil f ; : _ ti 
She was built and engined in 1889. The trial was made on a run Total. thal oes Proportion. Total. Per minute, Proportion. 
south from the Tyne, and lasted sixteen hours, the weather being; ss eae Cae ee ee See: pS ee een pee ens 
fair. The Ville de Douvres before the trial had been running for | Ibs. Per cent. Per cent. Ibs. Th. units. Per cent. 
about eighteen months on her regular route between Dover and | Meteor .. .. End of trial only. 4477 ool _ — 24,5808 4 0 
j Ostend, having been delivered by the builders to the Belgian | ae oo aint 21.420 1-68 
Government in February, 1890. She was overhauled beforehand, | Colchester... do. 22204 tis ange ee ig 
and was tried on a special run from Ostend up the North Sea and Tarts . sore fo 65°33 Iso 6,506 1°36 
back. The trial lasted nine hours, with fair weather throughout. pee ee - Pay nk 
In summarising the results of these six trials, it will be most] Fusi Yama... do. 978 20 _ ~ _ val 
convenient to deal with the boilers and engines separately. The f a Vs7 
various dimensions for each will be given in a condensed form,| Jona .. .. .. Once during trial. 430 "9 56°19 ats sisi ‘i 
and then the results obtained during the trials ; finally from these | .. ; ; ; | ie =“ 42°86 9040 54,930 3°10 
results any conclusions which seem to be brought out by the figures | Ville de Douvres Once during trial. viata Ae ais 5 : — 
will be stated, and any inferences as to the influences of the varying * Consisting of 1671 Ib. ashes and 2806 Ib. clinker, equivalent to 2°43 and 4°08 per cent. of total coal. Pm 
conditions on the general efficiency of the machinery. The boilers, t Actual quantity weighed out, 2890 Ib.; but this included ashes made in getting up steam, and in preliminary run before start of trial. 
as the generators of the steam afterwards used by the engines, will t Fora period of 6 hours 53 minutes only. : 
in the natural order be dealt with first. § This is an estimate of the loss owing to the fact that, in selecting lumps for chemigal analysis, bad stony lumps were rejected. 
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General description o ‘boilers. —There were three single-ended sets, 
those of the Fusi Yama, Iona, and Ville de Douvres ; and 
three double-ended sets, those of the Meteor, Colchester, and 
Tartar. It seems advisable therefore to group the boilers under 
these two heads, Natural draught was used with all thedouble-ended 


namely, 


boilers, and also with the single-ended set of the Fusi Yama; while | 


forced draught was used with the other two single-ended sets, 
The forced draught for the boilers of the Iona was obtained 


by closing the fronts of the ash-pits and passing air into them | 


through gridiron valves from a trunk into which a fan forced 
the air at a pressure of O°86in. of water; a supplementary 
supply from a branch trunk was also delivered into the combustion 
pi et through perforated plates, securing therefore small 
streams of air to mix with the gases after they had passed the fur- 


TABLE 21,—Feed-water, in 


Mean temperature. 


worked by the main engines. ‘The supplementary feed was 
| separately measured. The average feed temperature was 106 deg. 
| Fah,; in ordinary working the feed is heated to a much higher 
| degree than this, by draining the jackets into the feed suction- 
| pipe. Ville de Douvres: The feed, measured by a Kennedy 
positive piston water-meter, went to the main boilers, and supplied 
| steam not only to the main engines but also to the auxiliary 
| engines. . The average feed temperature was 158 deg. Fah. It 
will be seen, therefore, that in some cases the circulating pump 
| was driven by an independent engine, in others by the main engines, 
| As, however, this is a question affecting the efficiency of the 

engines rather than of the boilers, it will be advisable to defer any 
| remarks on this point. In Table 21 are given in a convenient form 

for reference certain data as to feed, evaporation, &c. Neglecting 


relation to Boiler and Fuel, 


Water evaporated from and 


Heat in boiler. at 212° Fah 


isan Feed-water | - 
ener used per hour, | T, ee Per sq. foot of 
| Feed-water. Boiler. — Bri dg pg tng Per lb. of fuel. heating surface 
* , . F per hour, 
Ibs Fah Fah. Th. units. Th. units. Ibs. Ibs. 
nn aon a ae Pore 20860 Wise 363 1OG2 7922 8°21 4°49 
Colchester «20 26 +s eee 13,020 113-0 324 1100 8240 8°53 8°42 
irtat ndioee | Gal act uae 21,04 101-0 B62 1123 _ 
Fusi Yama .. oe +e oe ve 7.860 125 304 1077 8570 8°87 3°48 
lon’ ‘a. ee se as 8,616 106°0 73 1122 10,265 10°63 37 


Ville de Douvres..  ..  «. ee 66,180 158°0 B42 1060 A500 OS4 ow) 


nace bridge, in order to promote perfect combustion in the flame- 
box. The Ville de Douvres on the other hand had closed stokeholds, 
with an average air pressure in them of O-7in. to 1*Oin. of water, 
the air being supplied by centrifugal fans. The principal 
overall dimensions are given in Table 17. The following addi- 
tional particulars will probably be found useful in comparing the 
results ohtained with these boilers. Meteor: Fox’s corrugated flues 
are used, and the tubes and furnaces all open into one common com- 
bastion chamber, As already mentioned, the boiler has been 
designed to work with forced draught as well as with natural draught. 
Colchester: The boilers have steam drums 4ft. diameter and 18ft. 
long ; and one common combustion chamber for each end of the 
boiler. The furnaces are plain flues. Henderson’s fire-bars were in 
use, mainly with the object of securing a more rapid rate of combus- 
tion. Tartar: There are two combustion chambers for each boiler, 
common to opposite furnaces. Fox’s corrugated furnaces are used, 
Fusi Yama: The furnaces and tubes all openintoone common combus- 
tion chamber ; the furnaces are plain flues. A large tall steam dome 
is carried on the top of the boiler, Jona: Purves’ corrugated flues 
are used, The fan for forced draught is driven by a Chandler 
single-acting high-speed engine, developing about 2-horse power. 
Each furnace opens into its own combustion chamber. Ville de 
Jouvres: The forced draught fans are driven by two Brotherhood 
engines, each developing about 14-horse power. Each furnace has 
its own combustion chamber; the flues are plain. In Table 18 is 
given a complete summary of all the important dimensions and 
their relation to one another, for grates, heating surface, tubes, 
and funnels; also the mean steam pressures during the trials, rates 
of fuel combustion and water evaporation, and finally a summary 
of the heat account for each boiler. 

Observations made,—In each trial the coal was weighed in baskets 
hung from spring balances, and then emptied in heaps upon the 
stokehold floors ; and the rate of consumption of fuel as well as 
the amount was determined, The feed in all the trials—except 
that of the Ville de Douvres, in which meters were used—was 
measured by passing it on its way to the boiler through two tanks, 
which were filled and emptied alternately, thereby again insuring 
knowledge of rate as well as of quantity used. The boiler pressures 
were observed at fixed intervals, as were also the temperatures of 
air, of feed, and of escaping furnace gases. Lastly, samples of the 
furnace gases were taken at fixed times for subsequent analysis ; 
and also samples of the coal and ashes for the same purpose. The 
air-pressure in the funnels, &c., was measured by U water gauges. 
From these data a fairly complete heat account for the boilers can 
be calculated, 

Fuel,—The coal used on the different trials varied considerably 
in quality. A summary of the chemical analysis, carbon value, 
calorific value, and evaporative power, is given in Table 19 for each 
steamer. It will be seen that the coal used in the Meteor, Col- 
chester, and Fusi Yama trials was much inferior to that in the case 
of the three other vessels; and that in the Meteor and Fusi Yama 
coal the moisture. present was great, over 10 per cent. in the 
Meteor. The calorific values are all calculated on the assumption 
of the complete combustion of all the hydrogen present, making 
allowance for the latent heat of the steam so formed. 

Avxhes.—The quantities and percentages of ashes weighed out at 
the end of the trials, with particulars as to the cleaning of the fires, 
are given in Table 20. In every trial the fire was cleansed at the 
end, and the resulting clinker and ashes weighed; a sample was 
taken, and afterwards by ignition the proportion of unburnt carbon 
in it was estimated. In the heat balance given in the various 
reports no attempt has been made to estimate the proportion of 
loss due to the unburnt carbon present in the ashes; it may, 
however, be worth while to estimate it per pound of coal burnt, 
more especially as the balance unaccounted for, which must be 
ascribed mainly to this and to radiation, varies considerably. 
In Table 20 are given the total ashes and their percentage of the 


total fuel put on the fires; also the percentage of carbon in the | 


ashes, and the equivalent total carbon therefore lost in the whole 
of the ashes, The results expressed as percentages of heat value 
in the fuel vary from 1°36 to 5°10 per cent. It has been assumed 


that the balance of the mineral matter, found in the fuel by | 
chemical analysis and not shown in the ashes, either went up the | 


funnel as fine dust, or more probably remained on the fire-bars as 
clinker at the end of the trial. If these percer-tages are added to 


those for feed-water evaporated, loss of heat in furnace gases, im- | 


perfect combustion, Xc., the balance, apart from errors of observa- 
tion, can be put down only to radiation. 

Feed-water.—There are several points of importance in the various 
trials to which attention must be drawn before dealing with the 
actual results, Meteor: All the steam corresponding with the 
measured feed went to the main engines and to a small Worthing- 
ton pump which fed the boilers. The circulating pump engine, 
dynamo engine, and all the deck engines were supplied with steam 
by a donkey boiler. The supplementary feed was not separately 
measured ; it was drawn from the exhaust of the circulating pump 
engine and dynamo engine. The feed was heated in the hot well 
up to 163-1 deg, Fah. by means of an apparatus devised by the 
chief engineer. Colchester: All the steam from the measured 
feed went to the main engines; only one feed-pump was in 
use; the supplementary feed was not measured separately. The 
circulating pump engine and others were all worked off a 
donkey boiler. The mean feed temperature was 113 deg. Fah. 
Tartar: All the steam from the measured feed went to the main 
engines, the auxiliary engines being worked from the donkey 
boiler. One of the feed pumps was used at start, but later the 
donkey pump, drawing its steam from the main boilers; the 
supplementary feed was not measured separately. Mean feed 
temperature 101 deg. Fah. Fusi Yama: All the steam from the 
measured feed went to the main engines; the supplementary feed 
was not measured separately. ‘The auxiliary engines were worked 
off a donkey boiler. Mean feed temperature 1295 deg. Fab. 
Jona: All the steam from the measured feed went to the main 
engines, Here the circulating pumps and feed pumps were all 


the results of the Tartar, it will be seen that. the single-ended 
boilers on an average evaporate from and at 212 deg. Fah. 10°15 lb. 
of water per pound of carbon-value, as against only 9°48 1b. for the 
double-ended boilers, 

(To be continued.) 








THE MANCHESTER SHIP CANAL. 


Ir is perhaps natural that conflicting statements should 
originate in Liverpool and Manchester just now concerning 
what has been done by Liverpool, and can be done by the 
Ship Canal. The period at which, and during which ships 
can enter the docks of the one and the canal of the other, is 
one of the subjects of these statements. Among the corre- 
spondence we have received on this question is one referring 
to the following statement in THE ENGINEER of the 22nd 
December iast:—‘‘ The low-water condition of the Mersey 
will at times prevent the entrance of ships for Liverpool 
during a longer time than it will take the same ships to 
reach Manchester by canal.’’ Our correspondent takes 
exception to this, and says that ‘at low water it is impossible 
for a ship of any size to approach the entrance to the Ship 
Canal at Eastham. Ferry steamers, drawing only 5ft. or 6ft. 
of water, frequently ground in the river between Eastham 
and New Ferry, and the powder hulks also frequently 
ground. It is thus evident that two vessels arriving in the 
Mersey at low water—one bound for Manchester and the 
other for Liverpool—would both have to wait the same 
period before one could enter the Liverpool Docks and the 
other the Ship Canal. This fact seems to be persistently 
ignored by the promoters of the Ship Canal, and on several 
maps issued by them they have marked ‘ deep water’ in the 
Mersey, where, as a matter of fact, there is not more than 
5ft. at low water spring tides.” From this it is clear that 
there is some misapprehension existing concerning the avail- 
able water depths at different tides, both with regard to 
Liverpool and to the Ship Canal. The statement we made 
is, we believe, quite correct, although it is quite true that at 
dead low water on a spring tide there will, in the shallowest 
part of the unfinished portion of the channel of the Ship 
Canal not be more than 8ft. or 10ft. of water. There is 11ft. 
more water over the entrance to che Ship Canal at Eastham 
than there is over the deepest Liverpool Dock sill. The 
whole of the channel is not dredged up to the entrance, but 
there is, nevertheless, 4ft. more water everywhere than there 
is over the deepest dock sill at Liverpool. The Liverpool 
Dock entrances are only open for about an hour during high 
water, because they have no large locking power, and the 
water has to be maintained inside the dock about the level of 
high water. When at dead low water on a spring tide there 
will be but 8ft. or 10ft. of water in the shallowest part of the 
unfinished channel of the Ship Canal; the Liverpool Dock 
sills are all nearly dry. The tide that drops to this level rises 
30ft., and from half-tide flood to half-tide ebb—that is to say 
during six hours—vessels of almost any size can enter the 
Ship Canal, instead of during the short period of high water 
at Liverpool. Taking, therefore, the case we assumed of two 
vessels passing the Liverpool bar together at high water, or 

| for an hour of two afterwards—one bound to Liverpool Docks 
|and the other to Manchester Docks—the latter would be 
| docked at Manchester before, or as soon as the former would 
be docked at Liverpool. This does not of course refer to 
vessels of smaller sizes, or to exceptional cases of entrance 
either to the Liverpool Docks or the Ship Canal. 








H.M.S. ST. GEORGE. 


As the results of the official trial of this vessel only came 
to hand as we were going to press with our last issue, we 
were unable for want of time and space to add any particu- 
lars of her propelling machinery, &c., which, although of the 
same general design as in other vessels of her class, has certain 
differences of detail in construction, which we now note :—The 
St. George is fitted with triple expansion twin engines, placed in 
separate engine rooms, between which runs a middle line longi- 
tudinal bulkhead, a connection being made between them by 
water-tight doors. Each engine has three inverted vertical 
cylinders, of 40in., 59in,, and 88in. diameter respectively, all with a 
piston stroke of 51lin., and drives a three-bladed gun-metal screw pro- 
peller 16ft. lin. in diameter, the crank shafts being in three pieces, 
and made interchangeable. The cylinders are each supported by a 
single cast iron column at the back, to which the guides are bolted, 
and by two cast steel columns of H section at the front. The high- 
pressure cylinders are fitted with piston valves, and the inter- 
mediate and low-pressure ones with ordinary double-ported flat 
slide valves, all being actuated by ordinary excentrics and twin- 
bar link motions; the reversing gear being of the all-round type, 
worked by independent engines. A gun-metal air pump is fitted 
to each engine, and is driven by levers connected by links with the 
low-pressure cylinder crosshead. There are two main surface 
condensers of brass, having an aggregate tube cooling surface of 
13,500 square feet, the circulating water being supplied by four 
centrifugal pumps driven by independent engines, and capable of 
delivering 1000 tons of water each per hour, the pumps being so 








arranged that each can supply the condenser of the adjoining engine, 
and all draw from the engine-room bilges in case of flooding or leak- 
age. Steam for the main engines is supplied by four double-ended 
circular tubular boilers, each 16ft. diameter and 18ft. long, having 
thirty-two furnaces of 3ft. 6in. mean diameter of the Purves 
ribbed type. A three furnaced single-ended circular boiler is 
fitted for the supply of all the auxiliary machinery of the ship. 
The aggregate heating surface in all the boilers is 25,000 square 
feet, and the grate surface 855 square feet, and they are all 
designed for a working pressure of 155 1b. per square inch. The 
coal bunker capacity of the ship, which includes the wing and 
upper bunkers, is 1200 tons. The armament of the St. George— 
which consists of two 9 2in, breech-loading guns, ten 6in., twelve 
6-pounder, and five 3-pounder quick-firing guns, with seven 
Nordenfeldts, and four torpedo tubes —is disposed in a similar 
manner as in the other vessels of her class, fully detailed in the 
description of the Grafton in our issue for June 30th ult. With 
the completion of the St. George and her final passing into the 
reserve, all the additions of her class to the navy, provided for 
under the Naval Defence Act, 1889, will have been made. 








Easton, ANDERSON, AND GOOLDEN.—On the 26th ult. a com- 
pany under this title was registered, being an amalgamation of 
Easton and Anderson, the old-established engineering firm, of 
London and Erith, with W. T. Goolden and Co., electrical engi- 
neers, Woodfield Works, Harrow-road, London. The former firm, 
who for so many years have had an extended connection in 
hydraulic and general engineering work, have more recently been 
paying much attention to the development of electrical transmis- 
sion. In their Erith Works for some four years travelling cranes 
of fifteen and twenty tons have been in work driven electrically, 
and a special department had been established in their works for 
the execution of various electrical work. The firm of Goolden and 
Co, have been prominently before the public in connection with 
the application of electrical transmission in mines. The nature of 
the electrical work of each firm being so similar, the combination 
of the two should lead to an increase of business on either side, as 
the new company will be in a position to carry out in its entirety 
all the work in connection with a large electrical installation, either 
for transmission of power or for lighting. Mr. W.T. Goolden and 
Mr. Ll. Atkinson join the board of Easton, Anderson, and Goolden. 

MASON COLLEGE ENGINEERING SocieTy.—A meeting of the above 
Society was held in Mason College on Wednesday, January 24th, 
Professor R. H. Smith in the chair. A paper on ‘‘ The Testing of 
Materials” was read by Mr. H. Fowler, Wh.Se. The author dealt 
principally with testing from a commercial and not a scientific 
point of view. He emphasised the fact that in all cases of tests the 
personal equation must be taken into account, as the tester quite 
unconsciously tends to favour a specimen which for some reason or 
other he is inclined to think of favourably. The various methods of 
holding test pieces, and the usual shapes and sizes of the test 
pieces themselves were given. Commercial tests of materials were 
described, the author pointing out the effect of the time during 
which a test was made to last upon the results. The testing of 
brasses, bronze, wood, stones, &c., were also mentioned, the author 
in conclusion stating that in his opinion test pieces should be sub- 
jected to the same kind of stress to which the material is to be 
subjected in actual use. The paper was illustrated by specimens 
and sketches, and was followed by a discussion in which Messrs. 
C. Villiers, Dollman, Waynforth, and Professor Smith, who, among 
other interesting remarks, described a new testing machine of his 
own, took part. 

Royat ScHoot oF Mines.—The twenty-first annual dinner of 
the old students of the Royal School of Mines took place last 
Monday evening at the Royal School of Mines. The chair was 
occupied by Mr. Bennett H. Brough, secretary of the Iron and 
Steel Institute, and he was supported by some 150 guests. 
Amongst these were Sir Lowthian Bell, Sir H. Truman Wood, 
Professors Roberts Austen, Le Neve Foster, Thorpe, Riicker, 
Messrs. Matthey, Seymour, Gilchrist, Jordan, Oldham, and Topley. 
The toast of the ‘‘ Professors,” given by the Chair, was responded 
to by Professor Roberts Austen. The Chairman then proposed the 
toast of the ‘‘ Mining and Metallurgical Industries,” giving a 
review of the events of the past year, and especially referring to 
the effect of the depreciation of silver on the opening up of the 
gold industry, particularly in South Africa, which was now only 
exceeded in its outturn by Australia. Sir Lowthian Bell 
responded on behalf of metallurgy with some account of the iron 
trade, and Professor Le Neve Foster replied for the mining 
industry. The ‘‘ Learned Societies” was proposed by Mr. F. W 
Rudler, and in reply Professor see had somewhat to say about 
the press and the Royal Society. . G. Seymour proposed the 
‘* Guests,” coupling with them the names of Sir H. T. Wood and 
Dr. Rijckevorsal. Professor Riicker dealt eloquently with the 
‘*Old Students” all over the world, and the senior associate, Mr. 
H, Bauerman, responded. The toasts of the ‘‘ Chairman” and the 
‘*Hon. Secretary,’ Mr. H. G. Graves, concluded the list. 


INSTITUTION OF CIVIL ENGINEERS’ ASSOCIATION OF MANCHESTER 
STUDENTS.—The seventh annual dinner took place on the 24th inst., 
Mr. W. Hunt, engineer-in-chief of the Lancashire and Yorkshire 
Railway Company, in the chair. He was supported by Messrs, 
J. Lynde and L. B. Wells, past-presidents ; Messrs. Leader Wil- 
liams, A. Ross, and C. Allott, vice-presidents; H. A. Allott, and 
E. Hardman, hon. sec.; and a numerous company including Messrs. 
Hetherington, Robert Johnston, Tatton, W. H. Hunter, Moorsom, 
W. and E. Worthington, Schenk, C. Hopkinson, Ashbury, J. Deas, 
jun., Burch, Sterling, &c. The visitors included Mr. Hayter, past- 
president of the Institution of Civil Engineers, representing the 
parent Institution; Mr. Daniells, president of the Manchester 
Association of Engineers ; and Professor Boyd Dawkins, represent- 
ing Owens College. The Chairman remarked that this Association 
had entered upon its tenth year, and was progressing very satis- 
factorily, the attendance at the ordinary meetings during the 
present session having exceeded by 50 percent. the average attend- 
ance during any previous session. Mr. Hayter referred to the 
present time as one of great depression ; but experience carried 
him back through two periods of equal depression, viz., in 1848, 
when Louis Phillipe fled from France, when the money market was 
so tight that the works of the Great Northern Railway, then in 
course of construction, were stopped, and in 1866, after the failure 
of Overend, Gurney, and Co, He compared the Baring crisis to 
the failure of Overend, Gurney, and Co., but said that in the 
latter instance the depression had lasted much longer than 
it did after 1848 or 1866. He was confident that we should have a 
revival of prosperity for the profession, and bade all, more especially 
the students, to be hopeful. In bis opinion a demand would arise for 
the improvement of inland navigations in this country, Many had 
been permitted to fall into the hands of railway companies, and 
this to a great extent paralysed the system. It was necessary 
that the control should be in other hands, and improvements 
effected which would permit navigation of the main routes by 
barges of a burthen of 300 tons, similar to the standard in several 
continental countries. Having been engineer for the Amsterdam 
Canal, Mr. Hayter was able to appreciate the work done in making 
the Manchester Ship Canal, and applauded the resolution, boldness, 
and skill, with which Mr. Leader Williams had carried out the 
work. Mr. Hayter stated that the council in London were above 
all things anxious to promote the wefare of the student class. The 
students in different parts of the country will be glad to hear this 
on the authority of last year’s president, and will hope to see some 
action taken in their interests. The students’ associations are a 
sure sign of the vitality of the Institution, and the gatherings of 
members of all classes, which follow on the formation of student’s 
associations in the country districts, well deserve attention from 
the council. An engineering library, affording a place of meeting 
for all, would prove a bond of union and promote the usefulness 
and increase the popularity of the London Institution, 
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INSTITUTE OF MARINE ENGINEERS. 
PUMP VALVES. 

A MEETING of the Institute of Marine Engineers was held on 
January 22nd at the Institute premises, 58, Romford-road, 
Stratford, when the subject of discussion was the paper on ‘‘ Pamp 
Valves,” read at the previous meeting and published in our last 
impression, by Mr. W. E. Lilly. Mr. J. R. Ruthven presided. 

The Chairman, in opening the proceedings, briefly enumerated 
the principal points dealt with in the paper, and said that each of 
them afforded plenty of matter for discussion. One of the most 
important of these points was in regard to the lift of valves, and 
he invited members to give their views as to why it was that the 
lift should be small, and why the lift generally was small in pro- 
portion to the area of the valve. The question of repairs was also 
most important, and with reference to the destruction of valves, 
the fact that a small lift tended to prevent hammering seemed to 
him a strong reason why large lifts should not be allowed. Another 
point was whether the valves should be light or heavy. All 
descriptions of pumps and valves had been described by the author 
of the paper, and he hoped members would relate their experiences 
of such of them as they had seen in use. At the last meeting Mr. 
Lilly said that by giving a valve a large lift they increased the 
velocity of the water, which absorbed a great deal of power; but 
he—the Chairman—thought this quite a matter of minor import- 
_— and that the loss of power in driving the water faster was very 
smal, 

Mr. James Adamson having called attention to the discussion on 
this subject which took place at the meeting of the Bristol Channel 
Centre at Cardiff on Thursday, 

Mr. H. C. Wilson said that the subject of pumps had always 
been an interesting one to him, and he was sure that their efficient 
working at sea made just the difference between a comfortable ship 
and the reverse, at least as far the work of the watch went. With 
r2gard to the different forms of pump valves, he quite agreed with 
Mr. Lilly that the désigner must first consider the purpose of the 
pump before deciding on the type of valve to put into it. He— 
Mr. Wilson—considered the ball valve to be about the best type 
for feed pumps, especially when the engine was of the triple-expan- 
sion type. He had always found it to be a very tight valve, and if 
kept clean it was not liable to form flats on the valve. It certainly 
occupied a good deal of room, on account of the necessary cage 
over it, but the lift could be set to a nicety and the wear and tear 
and repairs were very small, For a bilge pump of the vertical 
plunger type the choice of valve was somewhat difficult 
is this pump in any ship was the one presenting the greatest 
difficulties to contend with. The wear and tear were very great 
owing to the nature of the bilge contents, and consequently the 
valves had anything but favourable conditions to work under. 
However, he should prefer a valve which would allow of the 
greatest area through the seating, say a spindle valve, but the 
choice so much depended upon the position, &c., of the pump that 
one could not say decidedly which ought to be used, but rather 
those types which ought not. For instance, two rubber valves, 
one above the other, on the same spindle, having small grids for 
seats, was a most unsatisfactory arrangement; the slightest 
obstruction lodging on either grid necessitated taking out the 
whole of the valves, seats, stops, spindle, &c., and breaking all 
joints. He had found brass flap valves work very well, but they 
soon wore out, as the edge of the valve most remete from the 
trunnion or hinge wore faster than the part nearer to it, and 
so impaired the efficiency of the pump. For a circulating 
pump he did not know of anything better than india-rubber 
valves arranged in sets, if the pump was large, but in any 
case the valves should close with their own weight and be 
free on the studs. He had found this sort of valve work 
well, and any repairs or renewals could be quickly and easily done. 
The air pump presented some difficulties on account of the tempera- 
ture of the water, and the almost unavoidable presence of oils of 
one sort or another. He considered india-rubber valves wholly 
unsuitable, and certainly preferred a good fibre valve to a metallic 
one. In this pump the type of valve was not so much to be looked 
at as the material it was composed of. He also preferred the foot 
valve to be a single one, as anyone who had spent hours head fore- 
most down an air pump, taking out and replacing a number of 
small valves, would easily understand. There could not be too 
much attention paid to the design of guards for this type of valve, 
as he was sure the life and reliable working of the valve were 
largely dependent upon the suitability of the stop or guard. With 
regard to the lifts usually given to valves, he thought he was not 
far out in saying that at least 50 per cent. were allowed too high a 
lift, and he was afraid that this was a good instance of the differ- 
ence between theory and practice. Of course the area of escape 
should be equal at least to that of the seating, but this was too 
often obtained by allowing an excessive lift, which, in the case of 
heavy valves and quick speeds, soon destroyed them. 

Mr. J. H. Thomson said that Mr. Lilly’s ideas in regard to 
pumps were toa great extent very similar to hisown. Of course 
there were many different kinds of pumps, and each one had its 
peculiarity. Fora force pump, such as the plunger pump illus- 
trated in the first diagram attached to the paper, he quite agreed 
that the greatest efficiency would be gained by having the valve 
box close up instead of allowing a long passage between the valve 
box and the pump chamber. From a theoretical point of view it 
might appear that a pump would work well with this passage, but 
during his apprenticeship it was strongly impressed upon him 
that the valves should be placed as close to the plunger as 
possible ; and his ideas had always run in that groove. At the 
same time it was within his experience that there had been some 
splendid working pumps with the valve box as far removed from 
the plunger as possible—quite half the width of the ship apart. 
He knew a vessel with a bilge pump, the plunger of which 
was worked directly off the crosshead, and the valve box was in 
the wing of the ship, so that there was a column of water pass- 
ing backwards and forwards all the time. He quite agreed with 
the speaker at Cardiff, who said that there ought to be no clear- 
ance on the side of the plunger—only a working clearance—but he 
could not follow that gentleman when he went on to recommend 
that the plunger should be pointed. He—Mr. Thomson—could 
not see that the shape of the end of the plunger made any differ- 
ence. It was really a question of displacement, and whether the 
end of the plunger was square, rounded, or tapered, was quite 
immaterial. With regard to valves, his opinion was that the area 
of the valve should exceed the area of the plunger considerably, 
because by this arrangement they could reduce the lift of the valve ; 
and they could get the same volume of water through the valve 
without the theoretical amount of lift. By reducing the lift the 
valve acted more quickly, and there was less wear and tear upon 
it. In a vessel in which he was once engaged there was a com- 
plaint of a deficiency of water in the sanitary department, and an 
extra pump was fitted. It was a double-acting pump of about 3in. 
diameter and 9in. stroke. After being fitted it worked very well on 
the first day, but on the second day there was still a deficiency of 
water, and on the third day the deficiency was worse. On the arrival 
of theshipatitstirst port of call, the voyage having occupied only three 
days, he had this pump taken to pieces, when he found that each 
of the valves had been fitted according to the theoretical data, and 
in accordance, as he was told afterwards, with the Board of Trade 
examination papers. Each valve had a lift equal to the area of the 
valve. The consequence was that they were all very much worn 
in three days, owing to excessive lift. Had these valve seats been 
made twice the area, and the lift reduced one-half, they certainly 
would not have required readjusting so soon. When he got to the 
next port he had the lifts of all the valves reduced to about one- 
eighth of an inch all round, with the result that they got plenty of 
water and never had any trouble with the pump afterwards. When 
he came home again he mentioned the matter to the designer of 
the pump, to whom he remarked, ‘‘ You gave your valves far too 
much lift,” but the designer denied that he had done anything of 





the kind, and referred him to the Board of Trade examination 
papers. But the Board of Trade rules notwithstanding, it was his 
—Mr. Thomson’s—conviction that if pump makers would make the 
valves of larger proportion, and reduce the lift, the result would 
be a more efficient pump. 

Mr. Greer said that practical experience of pump valves showed 

that with large lifts they got hammering, and the only way to 
overcome that was by having a large area and a small lift. Irrespec- 
tive of the question of cost, there were no valves equal to rubber 
valves for smooth working. With regard to the shape of the end 
of the plunger, he agreed that in some pumps it was quite imma- 
terial what form was adopted ; but in those pumps where the 
plunger came down into the water, he thought a pointed plunger 
would be an advantage. In some pumps in connection with the 
hydraulic gear at the Surrey Commercial Docks, where great 
pressure was employed, there were no stopsatall. The valves gave 
their own lifts. The water got away as fast as it came, and the 
valves never struck the stops at any period of the motion of the 
pump. 
. M 3 Watson endorsed the view expressed by Mr. Thomson as to 
the importance of the pump chamber being the same size as the 
plunger ; and with regard to valves, said he had found fibre valves 
very efficient. He had known cases where they had worked well 
for three years. On the question of lift, and referring especially to 
feed pumps, he thought that the less lift they gave them the 
better, provided the area was sufficient for the size of the ram. 

The Chairman said that it was somewhat surprising that there 
had been no attempt to make a valve similar to that to be found 
in the human heart. He was aware that there had been india- 
rubber valves of that description, but he never saw one made of 
metal. 

Mr. James Adamson said there was one point upon which he 
thought they were all agreed, and that was that the valve-box 
ought to be near as possible to the plunger. A long passage be- 
tween the bottom of the plunger and the valve was a very objec- 
tionable feature, inasmuch as the further the valve was away from 
the plunger the more idle water there was to be dealt with. He 
thought that in the case cited by Mr. Thomson the pipes would go 
pretty quickly, owing to the friction caused by the water rushing 
through them. Mr. Wilson had called attention to a matter that 
had given rise to much trouble in connection with pumps, namely, 
the want of proper air valves. He—Mr. Adamson—had come 
across cases hen more air had to be put into the pumps than 
the air valve would admit, and when more air was admitted 
the pump ceased to give trouble. Another point he thought 
they were all agreed upon was that a large area and small lift 
were preferable to a small area and large lift. In the cases referred 
to by Mr. Lilly the lift had to be all that the area required, but as 
a rule pump valves were now given a larger are, so that they 
could keep the lift small, and thus avoid the hammering action. 
The object of making the plunger pointed or cone shaped was to 
reduce the shock which was caused when the flat end came down on 
top of the water. There was one thing that was most reprehensible, 
and that was putting upon a single pipe the work of two or three 
pipes. A case had occurred where the ballast donkey and the bilge 
pump sucked through the same pipe, the object being, of course, to 
save a pipe. The ballast pipe was carried right through the ship, 
and the bilge suction was led into it, so that there was only the one 
pipe to do the double work. An accident recently happened to a 
ship that was apparently fitted in this way. Some of the valves 
had been opened, and instead of pumping water out of the ship 
they were actually pumping water into it through the ballast pipe. 
He was told by one designer that he always arranged his pipes in 
this fashion, but he—Mr. Adamson—replied that it was a very 
reprehensible practice, and one that would not be allowed so far as 
he was concerned. It appeared a very nice arrangement when seen 
in the drawing-office with the different pipes branching off at 
intervals, but when it came to practical work on board ship it led 
to trouble. 

Mr. Wilson said he failed to see any advantage in making the 
end of a vertical or bilge pump plunger conical or pointed, as he 
thought it almost impossible for the plunger of this sort of pump 
to strike the water with anything like a blow. The air contained 
in the pump chamber was always on the top of the water, and 
was subject to the same compression upon the down stroke of the 
plunger. It would, therefore, act as an elastic cushion to prevent 
anything like a shock, providing of course that the pump was not 
being driven at an excessive speed, which, as Mr. Lilly said, would 
not allow of the water getting in fast enough to follow the plunger 
on the upstroke. 

The discussion was continued by other speakers, and the 
meeting concluded with a vote of thanks to the chairman for 
presiding. 








THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 


THIs week the accountants to the Staffordshire and Midland Iron 
Trade Wages Board have issued their ascertainment of the average 
selling prices of manufactured iron for November and December 
last. This shows that the net average was £6 1s. 3°38d., a drop of 
ls. 8d. on two months ago and of 4s, 3d. on twelve months back, 
the price at the latter period being £6 5s. 6d. Wages, therefore, 
after February 3rd, will receive a drop of 3d. per ton, making 
puddlers’ remuneration 7s. 6d. per ton, and mill men in propor- 
tion. The reduction is being made use of by manufactured iron 
buyers as a lever to weaken prices, but the attempt is being 
resisted, and the continued revival in the great Northern markets 
is assisting ironmasters. Trade this week is more hopeful in several 
directions, and prices are quoted £7 10s. for marked bars, 
£5 12s. 6d. to £5 15s. common, £6 10s. hoops, £5 15s, strips, £7 
common plates, £8 to £9 boiler qualities, and £6 15s. to £7 for 
sheets. Mild steel boiler-plates from the North of England are 
offered at as low as £6 5s., and basic steel joists and channels from 
South Yorkshire £5 12s. 6d. to £6. 

The shareholders in the Round Oak Iron and Steel Works Com- 
pany have received circulars inviting them to subscribe 25s, per 
share to raise capital for the completion of the new steel works, 
&c., and so comply with the offer of the Earl of Dudley of finding 
additional capital. Towards the £40,000 required £30,000 is 
already assured, and the new capital will rank after Lord Dudley’s 
mortgage of £50,000 and before his debentures of £50,000. 

Ironfounders report some heavy contracts for heavy water-pipes 
for home and export, and other orders are pending that are likely 
to reach this district. Among them is one for 17,000 tons of cast 
iron pipes for the Bradford Corporation, which will be divided on 
the 8th inst. Heavy pipes are expected by buyers to be delivered 
from Staffordshire into the Thames for £4 per ton. The carriage 
alone, however, costs 15s. per ton, and ironfounders say that |such 
a price can leave no profit under the best conditions of production, 
so long as fuel and wages are so high. 

The committee of shareholders appointed to report upon the 
affairs of the Coventry Machinists’ aap peo one of the chief 
cycle engineering concerns in the town of silks and ribbons, have 
presented a document entirely favourable to the present manage- 
ment. They announce that the unfavourable results of last year’s 
trading was due to a severe depreciation in the old stock of 
machines, to a falling-off of the number of new machines sold, 
and to heavy losses on the American depit. The com- 
mittee are very anxious that nothing should be done to decrease 
the present output — indeed, are of opinion that the first 
and most important duty is to consider in what way the sales may 
be increased. Happily the alteration in the style of machines 
demanded by the public has not rendered the works’ plant less 
efficient, and the machinery and plant put down five years ago is 
pronounced as valuable as at that time. The committee have 
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decided upon some important changes in the management, which 
they believe will promote economy, and they believe that there ts 
good reason to hope for resumed prosperity. ? 

The directors of Kynochs Limited have decided to an eight hours’ 
day at their works at Witton about the middle of next month 
Work before breakfast will be abolished, and the directors announce 
that a ‘‘serious effort” will be made to curtail overtime by 
increasing the number of hands and amount of machinery, The nn 
object of the directors is to improve the condition of the workpeople 
and next to improve the quality of the work turned out, At 
the present time a 5 per cent. dividend is spent on the inspection 
department in detecting bad work, and much waste goes upon the 
scrap heap. The directors believe that a great deal of this waste 
is made in the dark hours of the early mornings, and bearing in 
mind that the carelessness of one hour may sometimes spoil the 
work of a week, they are hopeful by the new system to get legs 
waste. Further, they are now expecting to get the pick of the 
local workmen available for the trade, 








NOTES FROM LANCASHIRE, 
(From our own Correspondent.) 


Mauchester.—I anticipated in one of my recent reports that any 
upward movement in prices which seemed at all likely to be main. 
tained would inevitably bring forward a considerably increased 
weight of buying, owing to the very low stocks held both by con. 
sumers and merchants. These anticipations have been fully borne 
out by the course of the market during the past fortnight, 
especially as regards pig iron, Prices have shown a steady upward 
tendency, and there has been a general eagerness to buy, with the 
result that a very considerable weight of business has been put 
through, and sellers have been able to get advances of quite 1s, 
per ton upon recent minimum rates. Whether this is to be more 
than a temporary spurt remains to be seen; and perhaps the most 
unsatisfactory feature is that the improvement has commenced 
rather with the raw than the finished material. ‘The steel trade, 
however, shows more activity both in hematites and in bars and 
plates, with better prices being got all round. 

There was again a very strong tone on the Manchester iron 
market on Tuesday, with a considerable weight of business reported 
generally. In pig iron, although any large orders are exceptional, 
there has been a considerable weight of buying going on, with a 
steady upward movement in prices. Lancashire makers have not 
actually-put up their list rates, but have been able to get better 
prices, and with lessened competition from other districts they are 
doing a very fair business on the basis of about 44s. 6d. for forge 
up to 45s, 6d. for foundry, less 24, delivered equal to Manchester, 
In district brands Lincolnshire has been meeting with a ready sale 
at 6d. above the prices current last week, makers in some cases 
having sold as much as they are able to deliver for the next month 
or so, and they have further advanced their prices, 42s. tid. for forge 
to 43s. 6d. for foundry, net cash, being now about the minimum 
quotations for delivery here. Derbyshire foundry is also tirm on 
the basis of 51s. to 52s., less 24, delivered Manchester. Merchants 
in this market report that they have during the last week or so 
sold more in outside brands than they have been doing for several 
months past, and there has been no difficulty in getting full prices, 
Good foundry brands of Middlesbrough are not now quoted under 
54s. 4d. net cash, delivered Manchester, whilst any available sup- 
plies of Scotch iron are held in so few hands that it would be 
difficult to buy Eglinton under about 48s, to 48s. 6d.; Glengarnock, 
50s. to 50s. 6d.; and Gartsherrie, 51s, net prompt cash, at the 
Lancashire ports. 

The finished iron trade has not participated in the improvement 
to the same extent as raw material, but manufacturers report 
more business stirring, most of them being fairly well sold in 
bars for the next five or six weeks, and here and there are now 
getting £5 15s., although there are still sellers at £5 12s. 6d., and 
North Staffordshire bars remain firm at £5 17s. 6d., delivered in 
this district. Sheets are without quotable change, but, at a 
meeting of the Hoop Manufacturers’ Association held in Man- 
chester on Tuesday, it was decided, not so much on account of any 
actually increased business as owing to the advance in pig iron, to 
put up their list rates 2s. 6d. per ton, and quotations are now 46 
for random up to £6 5s, for special cut lengths, delivered in this 
district. 

In the steel trade, except that billets show no ig eg im- 
provement, there is generally more doing, with better prices 
ruling. In hematites moderate transactions have been put through, 
and good foundry qualities are not now quoted under 54s. to 
54s. 6d., less 24, delivered Manchester, whilst in manufactured 
steel there is a fair inquiry for boiler plates, which are now quoted 
at £6 10s. to £6 12s. 6d., and £6 5s, is being got without much 
difficulty for steel bars, delivered in this district. 

More activity is reported in the metal market, with prices for 
all descriptions of manufactured goods firm at full list rates. 

No very material improvement generally can as yet be reported 
as regards the engineering industries, the position remaining very 
much as I have reported recently. Here and there new work is 
coming forward rather more freely, and some establishments are 
tolerably well off for orders, but for the most part they are scarcely 
kept going more than from hand to mouth, and in many cases are 
still only indifferently off for work. 

The recent developments in the manufacture of aluminium were 
the subject of an interesting paper read by Mr. W. 5. Sample, 
before the Manchester Association of Engineers, on Saturday. The 
recent activity, he said, which had led to the formation of the two 
large companies in England for the manufacture of aluminium, was 
due to the cheaper production of sodium by each company, and 
the cheaper production of the double chloride of aluminium and 
sodium by the Oldbury Company. It was naturally expected that 
by the work being conducted on a much larger scale than anything 
previously attempted, further economy would be secured, but « 
great disadvantage of the new chemical process was the variable 
quality of the metal produced. In considering the subject of the 
reduction of aluminium by means of electricity, he might say that 
no successful process had resulted from the many efforts made to 
deposit the metal from aqueous solutions. As no satisfactory solder 
had been found for aluminium, its uses were restricted to work 
which could be cast, spun, drawn, or riveted ; but notwithstanding 
this drawback the applications of the metal were numerous where 
there was a disposition to use it, and within the last five years 
aluminium had made for itself a prominent place in the metal- 
lurgical world, the rapid development of the metal having been 
unique. In the course of discussion on the paper, Mr, Ashbury 
said the electrolytic process for the reduction of aluminium was 
the one which would hold its own in the future. Mr. Dixon 
remarked that with regard to the cutting of aluminium, he had 
found that the metal behaved very curiously when placed under 
a milling tool; it seemed to ‘‘yield” from the tool, and get 
up an amount of friction which made it very difficult to cut. 
In replying upon this discussion, Mr. Sample said the pre- 
sent total output of /- aluminium was between four and 
five tons a day, which was more than double the annual 
production of 1886, whilst by the electrotytic process, manu- 
facturers had succeeded in supplying an article over 99 per 
cent. pure, the 1 per cent. being made up principally of 
water and silica. The present consumption might be divided into 
three classes—iron and steel, brass and bronze, and pure metal 
and with regard to welding aluminium, this could be done perfectly 
by electricity ; it was simply a question of adaptation of machinery. 
Its effect on cast iron was to remove blow-holes, but it could not 
be recommended for bearings. 

The general reports throughout the coal trade are that the 
demand continues to quieting down, and there has been a good 
deal of hanging back from buying, in the expectation that with 
the commencement of the present month there might be some 
giving way in prices. For some time past, as I have previous!) 
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noted, coal from outside districts has been coming in here at 
lower figures, and competing keenly with the local output, and a 
numerously-attended meeting of the Lancashire Coal Sales’ Associa- 
tioa was held in Manchester on Monday, Mr. W. H. Hewlett, of 
the Wigan Coal and Iron Company, presiding, for the purpose of 
considering the present condition of trade, and whether any action 
with regard to prices was advisable. The meeting, however, 
resulted in & decision being come to that list rates should be 
maintained, and a minimum basis of prices was agreed to as 
under :-—The better qualities of Wigan Arley 14s., with some of 
the best qualities still fetching 15s.; Pemberton 4ft. and seconds, 
Arley, 138.; common house coals, 11s, 6d.; steam and forge coals, 
10s.; burgy, 8s.; the best qualities of slack, 7s.; with inferior 
sorts from 5s, per ton upwards, at the pit mouth, 

A general alling-off in the demand has been noticeable for 
house-fire purposes, and the better descriptions of round coal are 
beginning to accumulate at most of the collieries. Steam and 
forge peo. move off fairly well, and there are no surplus a 
of any moment upon the market, The best qualities of slack also 
meet with a ready sale, but commoner sorts are plentiful. ‘The 
increasing k of petition from outside districts, chiefly 
Derbyshire and Yorkshire, is, however, making it difficult for 
Lancashire coalowners to maintain their prices, with the result 
that in isolated cases there is some little easing down from recent 
full rates, and it would seem questionable whether the minimum 
basis of rates fixed at the meeting on Monday can be very long 
maintained, 

In the shipping trade a fairly good demand is still reported, and 
for ordinary qualities of steam coal about 12s, to 12s. 6d, per ton 
is still being got for delivery at the ports on the Mersey. 

Considering the exceptionally high prices which were got for 
coal held in stock during the protracted stoppage of last year, con- 
siderable interest attaches to the annual reports which are being 
issued by the coal companies of this district. One of the largest 
concerns in this district is Messrs. Andrew Knowles and Sons, and 
when the stoppage commenced they had an exceptionally large 
stock of all descriptions of coal on hand, every ton of which was 
cleared out before the pits resumed work, Their annual report 
just issued to the shareholders shows, however, that even 
under these conditions, the protracted stoppage was disastrous 
to the concern, the report stating that it seriously lessened the 
output from the collieries, whilst the large outlay requisite to keep 
the workings in order, together with the usual fixed charges, 
rents, &c., having to be met during the period the collieries were 
uaproductive, greatly reduced the balance of profit at disposal. 
The net balance of profit available for distribution as dividend 
among the shareholders on the year’s operations is £21,956, which 
only enables the company to pay a dividend of 2 per cent., and to 
carry forward a balance of £4456, 

Barrow.—There is a much better feeling in the hematite pig iron 
trade, and a fuller disposition to place orders for forward delivery, 
but prompt sales are not considerable. Prices are, however, 
higher, and warrant iron is quoted at 46s, sellers net cash, and 
45s, 10d. buyers, with makers 46s, to 47s. 6d. for Nos. 1, 2, and 3 
Bessemer, net f.o.b, usual West Coast ports. In spite of the better 
tone of the market stocks are still increasing, this week’s increase 
being 3121 tons, and stocks now represent 114,315 tons, or an 
increase since the beginning of the year of 19,692 tons, Only 
thirty-one furnaces are in blast, compared with thirty-six in the 
corresponding week of last year. 

Steel makers are busy in the Bessemer department both at the 
Barrow and West Cumberland works, and in the case of the latter 
orders are fairly well held, but at Barrow the contracts in hand 
are not considerable, but a few inquiries are being made, although 
large parcels do not seem to be in request either on home or 
foreign account. A small order for the Midland Railway Company 
has been booked at Barrow for heavy rails. £3 15s. per ton is the 
price of heavy rail sections net f.o.b. In plates nothing is being 
done at present, the mills at Barrow having stopped with a view 
to important mechanical and other alterations, which it is expected 
will cheapen the cost of production. In tin-plate bars very little 
is doing, and probably there will not be much trade until the tariff 
is altered. Blooms have a quiet sale, as also have billets, slabs, 
wire rods, and hoops. Shipbuilders furnish a good demand for 
heavy steel castings, such as stern frames, &c. 

Iron ore is depressed in tone, and the production of the mines is 
ata very low point. Raisers are not well off for orders. Stocks are 
largely held. The local consumption is small, and very little iron 
ore is going out of the district. Prices are steady at 9s. per ton 
net at mines for ordinary qualities, and 11s, 6d. for best descrip- 
tions, The importation of Spanish ore is a small business at present. 

In —— there is a rather better trade, and the consump- 
tion of ferro-manganese is fuller than it was. 

Shipbuilders are very busy, and much of the work which is on 
hand is being pushed forward with a view to its early completion. 
During this month or early next month a Dublin and Liverpool 
Channel st will be | hed, The Liverpool steamer for Mr. 
Royden is well forward in plating, and willsoon be launched. The 
Naval Construction and Armaments Company is putting down 
three torpedo boat destroyers and the fast cruiser Powerful for the 
Admiralty. It is putting down two British and African liners 
and three Clan Line steamers. In addition to this work it is 
exceptionally busy with large marine engineering contracts beyond 
the work of engineing the steamers in hand, 

Coal and coke are in quiet demand, as the consumption is small ; 
but prices are high. 

Shipping is better employed than of late. 19,007 tons of pig 
iron and steel were exported during the week from West Coast 
ports, compared with 8513 tons in the corresponding week of last 
year, an increase of 10,564 tons. The shipments this year to date 
represent 46,983 tons, compared with 58,766 tons in the corre- 
sponding period of last year, a decrease of 11,783 tons, 














THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 


THE expectations of a steady improvement in trade continue, 
and work appears to be coming in at a very satisfactory rate both 
for railway and marine specialities. January bas been a decidedly 
better month than any two previous months combined since June 
last. Increased freights on foreign hematite ore bave caused 
prices of hematite iron to advance, but the demand for steel 
materials has in the North caused the price of finished steel 
material to go up at a somewhat greater ratio than that due 
merely to the increased cost of raw materials. This improvement 
has naturally begun to be felt in the Sheffield district also, and 
prices of finished materials have commenced slowly to advance. 
The prospect of a considerable increase in the trading has probably 
helped as much as anything to cause shipowners to decide to place 
orders which have been held Lack in expectation of still lower 

rices, As usual under such circumstances, there seems now to 

undue haste in placing orders, and perhaps this may ere long 
send prices of finished material up very rapidly. These periodical 
rushes are anything but desirable, as after long periods of inactivity 
bn te are suddenly called upon to give impossible deliveries of 

e goods, 

Hematites—West Coast—are to-day at 54s,; East Coast, 52s, per 
ton, delivered at Sheffield. These figures show a clear advance of 
2s, per ton during the last fortnight, owing to the increased value 
of coke, Common forge iron is in good demand at 41s. per ton at 
Sheffield, an advance of 3s. per ton upon the price quoted before 
the stoppage. Best South Yorkshire ground and washed coke is 
now 10s. 64. per ton at the ovens ; this is a rise of 1s, to ls. 6d. 
per ton since the stoppage, Bessemer billets have improved 2s, 6d. 
per ton on the fortnight, the minimum contract rate being now 
£5 10s.; Siemens-Martin billets, £6 per ton. 

In coal the tendency is downward. House and gas sorts are 
fairly high, because the supply is insufticient to meet the demand. 

iter requirements are only met by coalowners stocking during 





the summer months, and companies and private consumers 
doing the same. Last week there was a noteworthy scarcity of 
slack ; it is now abundant enough. Boiler fuel may be quoted at 
7s. to 9s, per ton, which is 1s. easier than the rates of a fortnight 
ago. Silkstone house coal is now at 13s, to 14s, per ton; Barnsley 
house, 12s, to 13s, per ton ; thin seam coal, 11s. to 12s. per ton ; 
Barnsley hards, 11s, to 12s, per ton ; Parkgate and other qualities, 
10s. to lls, per ton; nuts, 9s. 6d. to 10s, 6d. per ton ; slack, 5s, 
to 6s. per ton, Lower prices are expected to rule for house coal 
this month, particularly if the present genial weather should con- 
tinue. Consumers having pretty generally obtained supplies, the 
its are now rather inadequately employed, and the railway lines 
gin to present their old aspect of being blocked in their sidings 
with coal wagons, 

At the Annual Meeting of the Sheffield Chamber of Commerce 
on Tuesday, Sir Frederick Mappin, Bart., M.P., speaking on the 
subject of railway rates, greatly deplored the want of judgment 
exhibited by many general managers of railway companies twelve 
months ago, Sir Frederick, who is a director of the Midland 
Railway, states that he used his best exertions to secure the 
decision come to by the Midland Railway, that none of their rates 
should exceed 5 per cent. advance upon the old rates. Of course, 
the Midland could not bind the rest of the companies, but their 
decision had an important influence, as, with two excep- 
tions, the course adopted by the Midland was generally followed. 
With regard to the coal dispute, Sir Frederick strongly opposed 
what he termed the excessive prices at present charged to the 
public. When the owners charged one customer 14s. per ton, 
and another customer for the same article 9s, per ton, it caused 
many of them to look with fear upon the future of the coal trade. 
How could we hope, asked Sir Frederick, to sell our manufactures 
abroad when such excessive prices were charged for fuel? Mr. 
Stuart Wortley, M.P. for Hallam, traversed the doctrine raised by 
the miners’ leaders that wages should regulate prices, He did not 
see why it should not be applied to the men who earned their 
wages in other industries—cutlers, steel melters, &c. The most 
interesting application of the doctrine arrived when the agricultural 
labourer began to take it up, and agitated for a tax on corn. Both 
Sir Frederick Mappin and Mr. Wortley spoke higbly of the appoint- 
ment of Lord Shand as chairman of the Conciliation Board. 

The Sheffield Junior Engineering Society held a meeting on the 
26th inst. to discuss a paper on ‘Locomotive Details,” by 
Mr. J. E. Fletcher, M.I.M.E., vice-president of the Society. 
Special attention was given, during an interesting discussion, to 
the methods by which leakage of tubes is prevented, and also to 
the modern use of petroleum as fuel. 








THE NORTH OF ENGLAND. 
(From our own Correspondent.) 


THE improvement in trade in this district continues, but busi- 
ness is going, on the whole, more steadily this week than it did 
last week, and consumers are settling down to the view that we 
have seen the worst of the depression, and that there is not much 
likelihood of lower prices, now that the dullest season of the year 
is nearly at an end, and the spring shipping season will commence 
within a few weeks, Not only are home consumers buying freely, 
but the continental firms, who less than a month ago could not be 
induced to purchase any iron, are now anxious inquirers for quota- 
tions, and are ordering large lots for spring delivery, though this 
is rather ahead of the time when they usually begin to do so. 
But the tendency of prices is so markedly upwards that consumers 
think they will not ot their position by waiting. 

The improvement which began with shipbuilding is now extend- 
ing to other branches of industry in this district, and prospects 
are certainly encouraging. The traffic returns on the railways 
indicate that trade is more active, and the advances in the value of 
the shares of railway and iron and steel companies afford a good 
idea of the opinion of investors as to the prospects of the future. 
The shares of our British nag, industrial districts have gone 
up generally 3 to 5, but North-Eastern Consols have improved 10 
within a month, and the Furness shares 9. As regards the shares 
of industrial companies the following comparison of the quotations 
for shares now and a month ago will indicate how the confidence of 
investors has increased :— 

January Ist February Ist. 


Armstrong, ese = CO < 146, 148 149, 151 
Bolckow, Vaughan and Co., 
p Bp ae - 183,12 .. 183,14 
John Brown and Co. ee ee 154,16 .. 174,17} 
Charles Cammelland Co .. ee 102,103 .. 111,112 
Earle’s Shipbuilding Co. .. oe 149,154 .. =: 164, 17 
Palmer's Shipbulding and Iron 
=O ileal ran 53,6 .. 9h, 93 
Palmer's Shipbuilding and Iron 
Co. ve ad +e a 83,43 .. 74 7} 
Sheepbridge Coal and Iron, A .. 18, 13... 164, 16} 
Staveley Coal and Iron ee . 77, 774 85, 87 


As a rule the advance is most marked in the shares of North of 
England firms, the quotations for Midland and South Wales having 
moved up but little. 

The distribution of the large orders for steel-plates by the 
Admiralty has greatly improved the position of manufacturers in 
this district, because they have mostly fallen to the share of 
northern firms; and, moreover, the delivery has to be quick, seeing 
that the whole 17,000 tons must be made, tested, and paid for by 
the end of the financial year—March 3lst. When it is taken into 
account that the platemakers had already on their books orders 
for a large tonnage for private shipbuilders, it is evident that work 
at the plate mills must be brisk for some months, and that prices 
are likely to be higher. It is said that the firms in this district 
who are to furnish the plates for the Admiralty are the Stockton 
Malleable Iron and Steel Company, Palmer’s Shipbuilding and Iron 
Company, the Weardale Iron and Coal Company, and Messrs, 
Bolckow, Vaughan, and Co. The naval programme of the Govern- 
ment also encourages the idea that a good deal more work for plate- 
makers will be forthcoming from the same source. Messrs. Belckow, 
Vaughan, and Co. are dismantling an old rail-mill at Eston, 
and will erect on the site another plate mill. It is not long since 
Messrs. Boleckow, Vaughan and Company re-opened their plate 
mills at Eston, which had been standing idle for months, Very 
few of the steel plate makers now ask less than £5 7s. 6d., less 25, 
for ship plates, and some are asking £5 10s., where a few months 
ago business was done as low as £4 lds. Steel angles are not hem 
much, being quoted now at £4 17s. 6d., less 24, or 5s, more than 
the recent minimum. 

The shipbuilders are booking orders rather freely, but on account 
of the advance in the cost of production, as well as the better 
demand, they have put up their prices at least 5 per cent. since the 

ear commenced, and in one case this week a Hartlepool firm has 
ked an order for a cargo steamer at £6 5s. per ton, or 15s. more 
than could have been got at the close of last year, that being an 
increase of 12 per cent. This advance in prices has led shipowners 
to give out their contracts pretty readily, as the builders are 
etting fuller and fuller of work, and of course raise their prices. 
here is nothing like the competition among builders that there 
was three months ago, and owners do not find their orders snap 
up. Some of the Tyne and Wear builders have contracts booked 
which will keep them going for the year; the Hartlepool firms 
are well situated, and the chief yard on the Tees has nine 
months’ work already ordered, All the bolt, nut, and rivet manu- 
facturers who work for the shipyards are well occupied, and one of 
the oldest rivet-making firms in the district have, within the last 
fortnight, booked more orders than they ever received in a similar 
period. The marine engineering firms are returning to full work, 
and have considerably raised their quotations for engines ; but 
general engineering is undoubtedly quiet—which, however, is not 
surprising, as it is usually the last to feel an improvement, as it is 
also the last to suffer from depression, The bridge-building 
industry is slacker than it was ; and as a rule, the trade in pipe- 


making and general ironfounding is disappointing, both in regard 
to quantity and value, the competition being so keen that it is 
difficult to realise paying prices. 

A good business is being done in pig iron, and further advances 
in prices must be recorded. No. 3 bteveland G.M.B, pig has gone 
up to 36s, 6d. per ton f.o.b., and makers have been selling at this 
as well for forward as for prompt delivery; indeed, the price for 
the former is stiffer than it is for prompt. Even merchants have 
not been taking less than 36s. 3d. for prompt delivery, and it will 
be difficult to get any at that now. Cleveland warrants have been 
strong this week, though on Friday afternoon last they dropped 
4d., but that was not because of any alteration in the state of trade 
—it was due to the operations of speculators, who were desirous of 
selling out and realising their profits. Prices rose so quickly that 
there would be considerable differences to take, and the speculators 
thought it best to secure them. Such temporary drops in warrant 
prices must be expected every now and then in a rapidly rising 
market, on account of these operations of speculators. The drop 
on Friday was to 36s. cash, but the price advanced again this 
week, and on Wednesday closed at 36s. 3d. The stock of Cleve- 
land pig iron in Connal’s stores on Wednesday night was 
108,197 tons, or 6742 tons increase for bowen, The increase in 
the stock of hematite held by them at January 31st was 35,041 tons, 
or 313 tons increase for the month. No.1 Cleveland G.M.B. pi 
is 38s, 6d., No. 4 pooner | 36s., and grey forge 35s, 6d. Mix 
numbers of East Coast hematite pigs can hardly be had under 
45s. 6d., and some of the firms will not sell under 46s, Rubio ore 
is 12s, 6d. per ton, delivered on Tees or Tyne. The January pig 
iron exports from Middlesbrough amounted to 62,202 tons, as com- 
ie with 59,008 tons in December, and 46,670 tons in January, 
Mr. Waterhouse’s official statistics obtained for the Board of 
Conciliation and Arbitration for the Manufactured Iron Trade of 
the North of England show that during November and December 
the net average price for finished iron realised by members of the 
Board was £4 lds. 10°51d. per ton, or 11°33d. less than in the 
previous two months: Angles improved about 7d., bars declined 
/d., and plates 14d. The production was 3000 tons greater than in 
September and October, the improvement being in plates, which 
indicates that that department must have profited by the revival 
in shipbuilding, though not to the extent that the steel plate trade 
has. The average price is 8s, 4d. less than it was a year ago, or 
40s, 7d. less than it was in 1890, when the top prices of the last 
improvement were reached. The following is the official summary 
of the deliveries and realised prices for the two months ended 
December 31st :— 





Percentage Average net 
Description. Weight invoiced. of selling price 
total. per ton. 
Tons ewt. qr. Ib. &£a € 
Rails.. .. on 4 OR... a. SR uw «so & Oe 
Plates .. 11,719 14 013 42°71 .. .. 411 4°82 
Bars . .. 1,4ll 2 8 5 ae ... « & 3-28 
Angles .. 3,703 15 3 28 13°50 .. .. 413 11°50 
27,439 17 0 2 100°00 415 10°51 


In accordance with the poe of the sliding scale, wages for 
February and March will continue the same as in the past two 
months. During 1893 the production of finished iron by firms 
connected with the Board was 149,403 tons, as compared with 
171,646 tons in 1892, Adding an estimate of the output of firms 
unconnected with the Bvard, it may be reported that last year’s 
total make of finished iron was 175,000 tons. This is not half the 
quantity reported as lately as 1889, and not a third of what it used 
to be in the seventies. 

The Conciliation and Arbitration Board for the Manufactured 
Iron Trade of the North of England, held their twenty-fifth annual 
meeting at Darlington on Monday, and arranged for the renewal 
of the sliding scale on the old basis for other two years—till the 
last Saturday in January, 1896. The proceedings were very har- 
monious, and both masters and operatives present dwelt upon the 
great benefit the organisation had been to their industry. 

The directors of the North-Eastern Railway have at last decided 
to improve the coal shipping facilities at West Hartlepool, and a 
commencement has this week been made with the erection of a 
hydraulic coal hoist between 30ft. and 40ft. high, capable of loading 
the largest vessels. Accommodation for bunkering large steamers 
was very much needed, and the trade of the past suffered from 
lack of it. The North-Eastern is also about to lay down additional 
lines on the railway between Pelaw and Felling. This is part of 
the old main line between Newcastle and York. It has also 
this week opened the Annfield Plain line for passenger traffic. 

Mr. William Smith, who for many years past has been district 
manager of the North-Eastern Railway at Darlington, is retirin; 
owing to ill-health, and the directors have appointed Mr. A. W. 
Wilson, of the chief goods m r’s office at York, to be district 
goods manager at Darlington. Mr. J. M. Layfield, the district 
passenger superintendent at York, is also retiring from ill-health, 
and Mr. J. B, Harper, the passenger superintendent for the 
Darlington district, receives the appointment. Mr. C. S. Dennis, 
assistant goods manager at Hull, will be Mr. Harper’s successor. 

The death is announced of Mr. Andrew Leslie, the well-known 
Tyneside shipbuilder, and of Mr. John Davidson Wilson, manager 
ot the Ouston pits, where he met with an accident about three 
weeks ago. 

The Consett Iron Company will pay an interim dividend of 6s. 
on the ordinary shares, or at the rate of 8 per cent. per annum, 
and the Consett Spanish Ore Company 4s. per share, or 40 per cent. 
per annum. 

With respect to the inadequate supply of trucks on the North- 
Eastern Railway, the Middlesbrough Chamber of Commerce at a 
special meeting held on haan | decided that before memorial- 
ising the of Trade as ag’ upon on 11th ult., they would 
appoint a deputation to interview the directors in order to repre- 
sent to them the inconvenience to which the district has Leen put 
by the inadequate supply of trucks. 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 

THE Glasgow pig iron market has exhibited more activity than 
usual in the past week, the transactions being attended with not a 
little excitement at times, while the interest on the part of the out- 
side public has been manifestly on the increase. A large quantity 
of Scotch warrants changed hands, prices fluctuating from 44s. to 
43s, 8d. and up again to 43s. 11d. cash. Cleveland warrants have 
sold between 36s. 4d. to 36s. 2d., and Cumberland hematite at 46s. ; 
Middlesbrough hematite being we 44s, 74d. to 44s, 84d. cash. 

The prices of makers’ pig iron are as follows :—G.M.B., f.0.b, at 
Glasgow, No, 1, 45s. ba; No. 3, 44s. 6d.; Carnbroe, No. 1, 
46s. 6d.; No. 3, 45s. 6d; Clyde, No. 1, 49s. 6d.; No. 3, 46s. 6d.; 
Gartsherrie, No. 1, 52s.; No. 3, 48s.; Calder and, Summerlee, 
No. 1, 52s. 6d.; No. 3, 48s. ; Coltness, No. 1, 56s. 6d.; No. 3, 
51s.; Dalmellington at Ardrossan, No. 1, 48s.; No. 8, 46s.; 
= No. 1, 47s. 6d.; No. 3, 46s.; Shotts, at Leith, No. 1, 

. 6d.; No. 3, 50s. 6d. : 

The pig iron shipments for the week have been small, amounting 
to only 3272 tons, against 6248 in the corresponding week of 1893, 
There was despatched to the United States 37 tons, South America 
75, India 15, Australia 48, France 30, lialy 90, Germany 40, 
Holland 187, Belgium 40, China and Japan , other countries 
135, the twise ship ts being 2275, compared with 4625 in 
the same week last year. . 

The number of furnaces in blast is 51, compared with 50 last week, 
and 69 in the corresponding week of 1893. Since last report the 
number producing hematite pig was reduced from 19 to 16, while 
those oaking ordinary and special brands was increased from 31 








There is a marked improvement in the demand for hematite pig 
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iron. Attempts have been made to show that the Scotch makers 
of this article have been charging too high prices for it, and that 
they were on this account in danger of losing business to some 
extent, English hematite being preferred. So far, however, the 
prices of Cumberland warrants are not cheap enough to admit of 
such a result, and as these are advancing, the 50s. per ton now 
charged for Scotch-made hematite will, it is expected, be readily 
obtained. 

The steel trade has, if anything, gathered further strength inthe 
course of the past week. Additions are being reported almost 
daily to the orders for new vessels placed with the Clyde ship- 
builders. Owners appear to have begun toentertain genuine appre- 
hensions that the prices of new vessels are advancing, and in 
cases where additions to fleets have been in contemplation the 
arrangement of contracts is being hurried forward. It is expected 
that in a short time much greater activity will prevail in the ship- 
yards and marine engineering works. At the steel works, in antici- 
pation of this, the different branches are getting more fully 
employed. Prices of shipbuilding steel are firm, and it is quite 
likely that somewhat higher prices may shortly be obtainable. 

Following on the shipbuilding work expected to proceed from 
the naval programme of the Government, has come a revival of 
inquiry on the part of India for railway machinery, plant, and 
permanent way. Manufacturers in this district are much interested 
in this movement, which they regard as of good omen. Messrs. 
Neilson and Company, of the Hyde Park Works, Glasgow, have 
received an order to construct twenty powerful locomotive engines 
and tenders for the Indian State railways. 

The malleable iron department has been lagging behind that of 
steel, but not a few of the makers have fair orders in hand, and 
the prospect is not regarded as void of encouragment. Indeed, the 
season is not yet far enough advanced to admit of much develop- 
ment in business. 

Exports of manufactured iron and steel are increasing. The 
quantities despatched from the Clyde in the past week embraced 
locomotives and tenders to the value of about £13,000; sewing 
machines, £1175; other machinery, £7492; steel goods, £7326; 
and miscellaneous iron goods, £13,830. 

The position of the coal trade is quite satisfactory from the coal- 
master’s point of view, as far as regards home business. The 
current exports are also good for the season—in fact, they are com- 
paratively large; but I gather from conversations with leading 
shippers on ‘Change that some apprehension is felt lest the low 
prices prevailing in the Tyne district should divert a portion of our 
trade with the Continent. The consumption of coals in manufac- 
tories is increasing, and the very cold weather has also imparted 
additional animation to the household branch of the trade. The 
week's coal shipments amounted to 139,036 tons from all Scottish 
ports, compared with 89,263 in the corresponding week. 

During the past month there has been launched from the 
Clyde shipyards eleven vessels, aggregating 16,665 tons, against 
thirteen vessels and 11,230 tons in January, 1893. The new e:ders 
booked in the course of the month are estimated at rather over 
40,000 tons, against 12,000 tons in January last year, so that the 
prospects of business are undoubtedly cheering. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 

THE declaration of the audit in the coal trade is now close at 
hand, and there is a good deal of anxiety manifested about it by the 
colliers and the general public. In certain quarters, where not infre- 
quently a tolerably good ‘‘ guess” is hazarded, I am told that it cannot 
well be under 74 percent. The colliers rather anticipate that 10 per 
cent, advance will be guaranteed as the result of the examination 
of books. In either case I expect the declaration will strengthen the 
allegiance of the colliers to the principle of the sliding scale. It 
will not be long now before the notice to terminate the scale 
expires, and the Federationists are again at work, putting forward 
what they consider a better system, but the Welsh colliers 
apparently do not believe in it. They are, however, desirous of 
some modifications, and this, one of the leading mining agents 
tells me, is the object of starting various lodges, such as those I 
recorded lately for Methyr Vale, after a ballot had been taken 
pro. and con. The mining agent stated that the colliers have great 
faith in the principle of the scale; ‘all they want are a few 
amendments.” 

Last week was a heavy coal export week all round, the Cardiff 
total being a good deal in excess of 300,000 tons. The exact total 
was 340,000—a record week! This week the weather has inter- 
fered with the arrival of tonnage, and things have been a little 
quieter. Prices, however, remain tolerably firm, and best steam is 
quoted at 13s. 9d. to 14s. 3d. Seconds continue to show a little 
weakness, especially where they are not of the best quality, and 
sales are effected for as low as 11s. 9d., the highest records only 
touching 12s, 3d. Small is very abundant, and quotations are 
6s. 6d. to 7s. 

There is not much change in house coal, and the cold wave we 
are having has somewhat bettered prompt shipments. Best house 
is quoted from 15s.; No. 3 Rhondda remains at 13s. 3d. to 13s. 6d.; 
brush, 10s. 6d. to 10s. 9d.; small, 8s. to 8s. 3d.; No. 2 Rhondda, 
lls. 3d. to 11s. 6d.; through, 9s. 3d. to 9s. 6d.; small, 6s. to 6s. 3d. 
Patent fuel remains at 12s. 6d. to 13s. Pitwood is not so brisk as 
it has been, and prices are down to 15s, 

Coke is in rather stronger demand. Prices: Furnace, 17s, 6d. 
to 18s. 6d.; foundry, 19s. to 20s. 

One of Guthrie’s—Cardiff—steam tugs has just made a record 
towage. This was the Red Rose, a powerful vessel. She took the 
sailing ship Euvasia from Queenstown to Havre, starting in the 
afternoon of the 21st inst., and arriving at Havre at 3 a.m. on the 
24th. 

Two men were killed and two injured on Saturday in a colliery 
near Holywell by a fall of roof. 

I note by the official report of accidents in mines that in the 
south-western district, which includes Monmouth, there were in 
1893 50 accidents, with a loss of 54 lives, and in South Wales 
150 accidents, and 229 lives. 

The discussion as to limitation of ontput seems to have come to 
an end, and if the demand for steam and house coal continues it is 
very likely that no more will be heard about it until the next lull 
in trade. The expression of opinion from individual colliers, or 
from isolated coalowners, carries little weight. If anything is done 
it wil! be by action of the Association, and it is certain that the 
leading coalowners, who are represented there, are opposed to any 
weekly holiday. The monthly holiday as it is entails a serious 
loss; it is, they say, “‘ evil enough.” 

A better demand for Welsh coal is to be noted from Russia. The 
iron and steel workers, and the mechanics and tradesmen who are 
linked with them by the administration of their sliding scale, have 
now had a practical proof of the benefit of working under a scale, 
compared with old conditions. The audit has just been declared, 
and though it does not sanction an advance, there is to be no 
reduction. 

Pig iron prices are slightly improved. This, however, is not to be 
considered as a sign that the iron and steel werks are much better, 
but is the result of a lessened production. Iron and steel prospects 
so far show but little alteration, and I hear that orders for rails 
from foreign customers are coming in ata slow rate. This week 
the only rail cargo of any consequence was 200 tons to Bilbao. Iron 
ore consignments have been received during the week at Ebbw 
Vale, Blaenavon, Cyfarthfa, and Dowlais, and it is not improbable 
that the improved demand for stee! by the Navy may give a little 
spurt at the leading works. At Dowlais, Cardiff, the management 
is rapidly bringing the works to completion, and with the laying 
down of a little extra plant it will be open to meet all demands for 
steel plates. A good make of pig continues to be turned out ; and 
at an inspection by General Roberts lately high commendation 
was given for the number and importance of the new arrange- 
ments and patents. The ‘pig breaker” was especially com- 


mended. This is a joint patent by Mr. E. V. Martin and Mr, 
James, the manager. 

At Briton Ferry the output of pig and steel bar is well main- 
tained ; but the turnout of tin-plates has been limited, only five 
out of the twenty-two mills being worked. The mills at the Villiers 
Works were stopped this woek temporarily, ‘‘on account of the 
36-box rule.” 

There is no change, generally speaking, in the tin-plate trade. 
A good deal, if not all, depends upon the final vote in the 
Democratic modification of the McKinley tariff; so news, ‘for 
better or worse,” will be had this week. The shipment of plates 
this week was, from Swansea, large, and ten steamers are due to 
load for America in the next few days. 

Steel bar is in average demand, and Cyfarthfa and Dowlais con- 
tinue moderately busy. Swansea quotations this week show but 
little change. Glasgow pig, 43s. 1ld.; Middlesbrough, 36s. 3d.; 
hematite, 46s. 7d. Steel rails: heavy, from £3 15s.; light, from 
£4 10s. Sheet steel, £6 15s. to £7 15s.; iron, £6 15s. to £7 at 
works, Bessemer steel: bars, £4 2s. 6d. to £4 5s. ; Siemens, 
£4 7s. 6d. to £4 10s., 24 off cash, Tin-plates keep as low as ever. 
Quotations are: Bessemer, 10s. 6d. to 10s. 9d.; Siemens, 10s. 9d. 
to 1ls.; ternes and best charcoal unchanged. Block tin is at 
£70 17s. 6d. to £71. Bilbao ore, from 11s. 6d. 

There is a steady improvement going on in the anthracite trade. 
Old authorities in the coal trade remember when house coal was 
the chief commodity, and then the demand for steam grew and 
broadened. Now there isa promise of a larger development of 
anthracite. Two large cargoes went from Swansea this week, one 
to London, and another to San Francisco. I learn, too, that a 
new line is projected from Pontardawe, in the Swansea Valley, 
which will tap several of the best anthracite collieries, and form a 
junction with the Rhondda and Swansea Bay Railway, near the 
viaduct over the river Neath. 

Colliery development is also going on in Carmarthenshire. This 
week a new seam was struck at the Rock Castle Colliery, near 
Llandebie, which is reported to be excellent malting coal—that is 
the best anthracite. e owners of the colliery are Dobell and 
Co., of Liverpool, who are stated to be in treaty for other collieries 
—probably the Gorsgoch. The manager of the Rock is Mr. 
Thomas Evans, late under-manager of the Park Ship. 

With reference to the colliers and the Employers’ Liability Act, 
I am informed that the number of men who have “ contracted 
ont” now totals 63,000. 

There is a dispute at the Great Western in connection with a 


new screen, and the Cambrian Association has been applied to; | 


but, as the Great Western men have voluntarily left the sliding 
scale and joined the Federation, ‘‘ Mabon,” replying to the appeal, 
said that if they rejoined immediate steps would be taken to help 
them. Not otherwise. 

There is a dispute at Penrhriwciber about colliers’ house-rents 
having been advanced from 14s. to 17s. per month. 

Latest.—The Sliding Scale Committee have just met, and the 
result of audit is 6F ver cent. advance, being 26} above the 
standard of December, 1879. 








NOTES FROM GERMANY. 
(From our own Correspondent.) 

THE fairly satisfactory condition of the iron markets over here 
has been generally maintained, and the prospects of the iron trade 
are ed as pretty favourable, However, a decided improve- 
ment is not expected till spring, and makers are, for the present, 
content if they can manage to keep their establishments in pretty 
regular employment. Though prices begin to show more firmness, 
at least for most articles, there is still much left to be desired in 
that direction, buyers appearing little inclined to pay higher 
quotations, 

A quiet business is still doing on the Silesian iron market. The 
production of the blast-furnace works, though exceedingly limited, 
continues to be much higher than ption, b there are 
but very few orders booked in forge and foundry pig ; in Lower 
Silesia a and Rhenish-Westphalian firms are strongly com- 
peting with inland makers, and the greater part of the few orders 
that are given out is generally secured by foreign houses. A very 
slight improvement is reported in the manufactured iron trade. 
The steel works are, on the whole, in weak employment, and so 
are the foundries. At the tube foundries and wire mills output 
has been considerably reduced during the last months; but, 
nevertheless, an increase in stocks is noticeable. 

On the Austro-Hungarian iron market a lively demand has been 
experienced for most sorts of raw and finished iron, and makers 
report themselves pretty well satisfied with the present state of 
the iron business in general. 

The French iron market remains in entirely the same condition 
as during the preceding weeks, a quiet but fairly regular demand 
coming forward in most departments, while prices are rather 
inclined to firmness. 

During the year now past a normal business has been doing in 
the different branches of the French iron industry, which is, to a 
certain extent at least, rather independent of foreign orders, home 
and colonial demands being generally sufficient to keep up a fair 
activity at the works. During the first eleven months of the year 
1893 French import and export in iron and steel was as follows :— 

















Import. 
1893. 1892. 
tons. tons. 
Foundry pig .. .. -- 126,122 .. es + 184,044 
Forge pig .. .. .«. eee 36,311 
Basie .. oo §=G,07B 2. oo oo of 266 
172,156 176,621 

Export. 
189 1892, 
tons. tons. 
Foundry pig 85,918 : .. ++ 105,324 
Forge pig .. co nn. as «0 ee 27,414 
Basic .. .. Ke 9,933. 5,871 
115,422 138,609 


Production shows a considerable increase since 1892, as will be 
seen by the following numbers :— 








1893. 1892. 

tons. tons. 
Foundry pig .. -» 1,005,760 oo oe oe 983,658 
Forge pig - 414,407 .. o- «- 414,849 
Steel... .. 329,961 .. -. 327,961 
1,750,128 1,726,468 


While the Russian tariff has been the cause of just complaints 
among the Silesian and or sate 5 gor) iron markets, the 
French iron industry has rather gained by that measure, export to 
Russia having decidedly increased of late. Concerning appr 
there has been an upward movement noticeable towards the end 
of the year. 


Beginning. End. 
Merchant bars .. .. .. «. 146f. to 148f. 155f. p.t. 
Heavy plates.. 157f. to 160f. 165f. p.t. 
ee ee eee 157f. to 160f. 165f, p.t. 
The statistics of import of iron ore to France may perhaps also 


be of some interest, Import was during the first eleven months 
of 1893 as under:— 








1893. 1892. 1891. 

Belgium 50,998 .. .. 62,752 .. 45,3859 
Germany oe 984,504 .. .. 912,883 .. 720,310 
Spain .. ay a 425,751 374,230 
I oe 5,604 .. .. 5,507 .. 758 
Algiers oo ef es 47,617 ; 51,648 .. .. 46,511 
er countries.. .. 36,089 .. .. 27,662 .. .. 6,880 
1,430,710 1,486,203 1,193,548 


It will be seen from the above figures that import of Spanish 





ores is decreasing, while German import shows an improvement. 


—_——— 
| 


The French coal trade has been in a quiet condition during the 
greater part of the year 1893, For the first six months of the 
year the business doing was decidedly unfavourable, and prices 
continued to decrease, owing to an exceedingly keen competition ; 
but towards the middle of the year a change for the better took 
place. Large Government orders, which were given out in Ju) 
and, a little later, the colliers’ strike in England, had a favouraty, 
influence on the French coal trade. Prices were, from 1st of 
January, 1893, to December of same year :— 


January Ist. December 31st, 
Best steam coal .. 23 to 25f. . 23 to 25f. 
Small coal ee |). ja 8 to lif. 
Coke.. ee 2to30f .. .. .. 20 to B0f, 


The business done on the Belgian iron market remains unsatis. 
factory as before. But very few inquiries have been coming in 
during the week, and the movement in prices is all in a downward 
direction. Belgian ironmasters are looking back on a year which 
has brought nothing but dulness and depression for all departments 
of the iron industry. Over-production and decreasing demand 
caused the Iron Convention to be dissolved in January ; a falli 
in prices was the immediate consequence. The situation of the 
iron market then grew worse from month to month, German 
houses offering their articles at much lower rates than the Belgians 
could afford to accept. In May a number of blast furnaces had to 
be blown out. The depression in prices and demand continued 
till August, when important orders for railway material, and an 
increasing export to Russia, gave a fairly regular employment to at 
least some branches of the iron industry. Prices have been most 
unfavourable throughout the year. ‘They were, in francs per ton, 


as follows :— 
January Ist. December 81st, 
Luxemburg forge pig.. 42 to 48 47 to 48 
Charleroi ” as 44 ,, 54 4 ,, 52 
Foundry No. 8 oe OO, 8 47, 48 
Merchant bars ee 120 ,, 128 115 ,, 130 
Girders .. 118 ,, 130 115 ,, 130 
Angles 120 ,, 127 113 ,, 115 





Production of forge pig has decreased against the preceding 
year :— 


| : ‘ 
1893. Tons. 1892, 

| Forge pig... 884,555 .. 462,910 
| Foundry pig .. ose os 00) ED se 72,255 
j Re oss a. stat a er 225,965 
| 708,075 .. .«. 761,130 


Although the Belgian coal trade has been in a quiet state during 
the greater part of 1893, still the business done in coal and coke 
has on the whole been a pretty favourable one. Prices have 
shown an inclination to improve, especially during the latter part 
of the year :— 


January Ist. December 81st. 


Steam coal .. ee O9tol2.p.t .. 12to 18f. p.t. 
Smallcoal .. .. .. 4 8 » on. Oo» Oe oo 
a Apa i. =» 184, 15 


Export to Germany has improved, owing to reduced railway 
tariffs, and the coal strike in France has caused a temporary 
increase in the export of coal to that —_- 

During the first eleven months of 1893 Belgian import and 
export in coal and coke was as under :— 

















I nport. 
Coal. Coke. 
1893. 1892. 1898, 1892. 

t t. t. 
German oo ee 548,474 423,377 253,334 166,916 
mer maf oo os 235,445 400,687 — 102 
France.. .. .. 314,438 296,059 .. 4,871 2,617 
Low Countries .. 83,870 29,007 .. 1,086 1,568 

Other countries ee 153 124... _ _ 
Total .. 1,177,380 1,349,204 259,291 171,203 

Export. 
Coal. Coke. 
1893. 1892. 1893. 1892. 

t. t. ' t. 
Germany .. .. .. 197,107 145,367 136,540 124,520 

Ex we f oo en. oe 110,430 65,715 .. - oe _ 

Chili oe ee ee 27,002 16,441 .. _ oe - 

France.. .. 8,562,333 8,491,233 470,785 522,624 
Luxemburg 210,364 168,789 200,980 223,480 

SaaS 3,651 3,310 .. _ — 
Low Countries .. 174,002 156,815 .. 25,786 .. 12,230 
Other countries 138,295 99,929 20,590 .. 15,212 
Total ++ 4,423,274 4,147,099 854,681 898,066 


The above figures show an increase of 300,000 t. in export of 
coal, while that in coke shows a falling off, especially for France 
and Luxemburg. ; 

The slight improvement in the Rhenish- Westphalian iron busi- 
ness has made no further progress upon the week, The demand 
for all sorts of pig iron is veg Hedtod, and stocks remain heavy. 
In malleable iron there is likewise not much doing, and the 
— ment of the works continues irregular. Girders continue 
in dull request at low quotations. Bars, too, are but weakly called 
for. Hoops show a slightly improving tone. There is little of 
interest to note in connection with the plate and sheet trade. Very 
few orders are being secured, and the former low quotations are 
still ruling. The greater part of the machine and wagon factories 
are insufficiently occupied, while at the tube foundries a fair 
employment is being maintained, owing to export orders of some 
weight that have recently been secured. 








AMERICAN NOTES. 
(From our own Correspondent.) 
New York, January 23rd, 1894. 

THERE is no improvement in the American business situation. 
Money continues to accumulate in this city. The surplus reserve 
is now 103,000,000 dols., and the total reserves of idle money 
233,000,000 dols. The Government will borrow 50,000,000 dols. 
on February Ist. This will go far towards restoring confidence, 
and will be the first of a series of similar loans, The industries are 
depressed, and trade shows very slight increase. In the iron trade 
very few orders are being placed. Steel rails are selling in 
1000 ton lots and less at 24 dols. at mill. Other iron products are 
selling at the lowest quotations ever known, The demand does 
not justify any increase in production, and the coming thirty days 
will pass without any developments. 

The latest report of the iron trade shows that the produc- 
tion of steel rails last year was one-third the rolling capacity, or 
a little over one million tons. The crude iron production continues 
at about 100,000 tons per week, and the production for last year 
was 2,032,498 tons gross, less than the production for 1892. Manu- 
facturers generally are awaiting developments, unwilling to turn 
out any product until there is an order for it. In Western Penn- 
sylvania greater activity prevails, because of the advantages of 
cheaper fuel and reduced wages. Enterprise is at a standstill, and 
all consumers are putting off buying ; this policy will probably be 
followed until March, Restrictions are taking place in the produc- 
tion of coal, and a sharp decline has just been made in coke prices. 
Three months ago it was believed that rock bottom prices had been 
reached ; but since that time quotations for almost all manufac- 
tured products have been weakening. 








A New Torrepo Boat DestroyeR.—H.M.S, Lynx, one of the 
new class of torpedo boat destroyers, was launched from Messrs. 
Laird Brothers’ Works on the 24th ult. She is a sister shi 
to H.M.S. Ferret, launched from the same yard in December, an 
which is now nearly ea ae trial. The engines and boilers of the 
Lynx are ready, and will be at once placed on board, and the vessel 

ushed on towards completion, e naming was performed by 

iss Mary Laird, daughter of Mr. William Laird. Mr, J. C. 
Smale, visiting Admiralty overseer, and a small party of ladies 





and gentlemen were present, 
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THE PATENT JOURNAL. 


Condensed from “ The Illustrated Official Journal of 
Patents.” 


Application for Letters Patent. 


«.* When patents have been ‘‘communicated” the 
“name ol address of the communicating party are 
printed in italics. 


17th January, 1894. 


1071. Steves, R. McDaniel and H. Painter, London. 
1072. MuttipLe Copyinc Apparatus, W. M. Williams, 
London. 


1073. Ovens, E. W. T. Richmond, Liverpool. 
1074. SMOKELESS PowpER, Max von vinonags 8 London. 
1075. OPERATING, &c., WinDOW Sasues, G . Brasse, 
London. 
1076. Cigars, &c., C, A. Porges and F. Tschofen, 
ndon. 


Lor 
1077. Dares for Brewers’ Grains, R. Haddan.—( The 
United States Grain Drying Company, United States ) 
1078. Heatine and Cootine Liquips, W. Lawrence, 
London. 
1079. Suips’ Sreerinc Gear, W. H. Harfield, London. 
1080. Bicycies, J. Harrison, London. 


18th January, 1894. 


1031. Tires, J. Adair, Waterford. 

1082. Serr-Lockinc Hook, E. A. and H. Sandford, 
Gravesend. 

1083. Friction Ciurcues, C. Korte and R. Harrison, 
Leed: 


Ss. 
1084. Drivine Gear of VeLocirpepes, H. Campion, 
Nottingham. 
1085. AuTomaTic CaLenvar, W. Hayhurst, Burnley. 
1086. Fiver, E. C. Ives and J. Woollatt, Derby. 
1087. Evecrric Havurace, B. H. Thwaite and G. 
Cawley, London. 
1088. = A. Warwick, J. Smith and P. W. Nicolle, 


1089. “Tnzarwen of VeceTaBLe Fipres, J. Smith and 
P. W. Nicolle, London. 

1090. Copper Wire, &c., G. A. Dick, London. 

1091. OPTICAL OPERATIONS, Pa lodt, London. 

1092. CoIn-FREED ATTACHMENTS for Meters, H. Moon, 
Birmingham. 

1093. Furniture Castor Bows, &., A. W. Heath, 
Birmingham. 

1094. Guipes of Stamp Barrerigs, 8. Goff, Birming- 
ham. 

1095. nF asTEnuns for Wixvows, J. Gutgemann, London. 

1096. Frsrous Materia, Presses, J. K. 8. Perkins, 
Peterborough. 

1097. Weavinec Serce Goons, F. Clayton and H. 
Clayton, Dublin. 

1098. Drawinc Frames, ©. and 8. Tweedale and J. 
malley, Manchester. 

10%. Eoo Drawer of Incusators, J. A. Hooper, 
London 

1100. Exastic SHouLpeR Improver, 8. Brown, 
London. 

1101. Saavinc Brusn Atracument, W. Bourne, Ash- 
ton-on-Mersey. 

1102. Breap Bakino Ovens, W. K. and G. 8. Baker, 
London, 

1103, Sart Currs, B. E. Dickinson, Rotherham. 

1104. CorK Drawtno MACHINES, Z: Bardsley, Man- 
chester. 

1105. ged for Weavine Frinogs, J. Ferguson, 


1106, aren Spuint, W. J. Burroughs, Londo’ 

1107. Exame.ine, D. Forbes and C. Hodell, Bristol. 

1108. Spzep Governors, H. Lindley, Manchester. 

1109. Puorooraraic Licntine Apparatus, T. Maloni, 
Glasgow. 

1110. Avromatic Evecrric Governors, E. J. B. Low- 
don, Dundee. 

1lll. Weicupripor Frame Construction, H. Pooley, 
Liverpoo! 

1112. Squeeztne and Pressine Macuine, J. Ferguson, 
Newcastle-on-Tyne. 

1113. Dywamo-ELectric Macuinery, W. L. Spence, 
Manchester. 

114. — R. Hegetschwyler and H. Stenzleit, 

mn 

1115. Exectrican Crrcuits, A. Essinger and T. 
Harden, London. 

1116. — and Composite Hosz, J. Cockburn, 
G 

1117. IMPRovED Composite Hose, J. Cockburn, 


G 

1118. coms Traps, J. D. Love and J. B. Blackadder, 
Glasgow. 

= Constructino Furnaces, &c., M. J. Adams, 


ork. 
1130. Cycies, H. J. Lawson, London. 
1121. Improvep Eyaine Starters, 0. J. Meacock, 
Chester. 
1122. Crgzantna Watcnes, E. P. and ©. Jerrard, 
London. 
1123. Ant poTEs for Poisons, E. L. Going, T ondon. 
1124. Macuines for Praninc Metats, W. Bentley, 


Leeds. 

1125. Bixpers for Hoipinc Biiis, T. McClelland, 
jun., Glasgow. 

1126, Coverinc for Wats, J. W. Moseley, Man- 


chester. 

1127. Giass Srructures, E. W. Cunningham, 
London. 

1128. Tonove Joints, A. J. Boult—(W. Borgolte, jun., 
Germany.) 

ll Screw for Forcinc Pute into HoLtow 
Cy.inners, R. H. Brunton, London. 

1130. Dinner Piate, W. 8. Shaw, London. 

1181. Fastentne for Secvrine Boots, 0. Francis, 


ndon. 

a arene Movements, T. C. V. Wyck, United 
tates. 

1133. Soras, &., J. R., J. B., and M. B. Endean, 
ndon, 

1134 CycLe Gear, F. P. H Sissons and H. J. Reece, 
London. 

1135. Puriryirc Water, B. G. Martin and M. J. 


M' Mullin, London. 
1136. Water Puriryinc Frocess, J. E, Carroll, 


London. 
. Benpinc Metauiic Ti sts, W. H. Mandslay, 


on. 
1138. ce &c., Textice Fisres, J. E. Redmond, 
Lon 
1189, Croix and CarriaGE WHEELS, A I. Maxfield, 


1140. Dress Stirreninc Manuracture, J. T. Marsh, 
mdon. 

1141, Cuess and other Game Boarrs, J. E. Whincop, 
London. 


1142. Bakers’ Ovens, F. Smith, London. 
1148, Cycte Lamp Backs, A. W. Chesterman, Bir- 


mingham. 

1144. Forpie Bepstreaps, H. H. Lake.—(/. J. Gerson, 
United States.) 

1145, Tents, I. Mautner, London. 

1146. Starcny Substance Manuracture, C. H. Meyer, 
London. 

1147. Batinc Presses, J. Watson, London. 

1148. Fisuinc Rops, J. C. Mewburn.—(7he United 
States Net and Tirine Company, United States.) 

1149. Fiexiste Tires for Wheers, J. BE. Hatch, 


ndon. 
1150. Brakes for Roap Venticies, H. W. Bindon, 
mdon. 
1151. ee and Tusu ar Rivets, A. W. Knight, 
1152. Monvs eae Apparatus, J. Ashton and A. 
Cassel, 


1158. Busesne, J F. D. Fisher, London. 
ae > — Wuee  Sproxes, F, Scheibe and P. Vahl, 


1155. Foo SicNaLuinc Apparatus, F. Baker, London. 
1156. Sues’ Sipe Licuts, T. Utley, London. 


1157. Makino ArtiriciaL Marsig, H. H. Lake.—(B. 
Gran, Denmark.) 

1158. Construction and Workino of Furnaces, J. 
Gjers, London. 

1159. nares Goops in Boxgs, &c., C. Fellows, 


1160, "Maxime Martcu-Boxes, C. Loyens and A. Paul- 
son, London. 

1161. Drawers of Matcn-Boxe3, C. Loyens and A. 
Paulson, London. 

1162. Furnaces, J. W. Warner, London. 

1163. Preservina the Suare of Coats, J. H. Krout, 
London 


19th Janvary, 1894. 


1164. ArmatuREs of Dynamos, H. Penn and L. 
Lowndes, London. 

1165, Curtain and Buinp Rops and Apparatus, G. W. 
Goldring, Brighton. 

1166. Tire, T. Leaker, Bristol. 

1167. PREVENTING Boiter Exprosions, A. O. Stopes, 
Colchester. 

1168. Pitz Fasrics, J. Duff, J. Vaughan, and G. A. J. 
Schott, Bradford. 

1169. ARc Lamps, G. H. Nisbett, London. 

1170. Meat Exrract, R.F. Maclosky. —(J. H. Niemann, 
Australia.) 

1171. Gas Fires, R. B. Main, Glasgow. 

1172. ADVERTISING, J. Whitehead and the Art Metal 
Advertising Company, Birmingham. 

1173. Comprnep Hair-curtine Iron and Pin, T. E. 
Startin, Birmingham. 

1174. TorLer Requisite and Bracket, F. 8. Rippin- 
gille, London 

1175. Screw-prRivers, T. 8. Cowell, London. 

1176. Water Pires, T. Joyce, London. 

1177. Rarpway Caxriace and other Winpows, W. 
Ross, Liverpool. 

1178. Gas- -meTeRS, J. Anderson, Glasgow. 

1179, Fire-escarpe LappERs, W. Rose and 0, F. Voll- 
hard, Manchester. 

1180. Gap Ferrutts for Borrer Tunes, J. Tildesley, 
Birmingham. 

1181. Ratcnet Braces, C. Wicksteed, Kettering. 

1182. Meruop of PrRopeLiine Bicycies, J. T Ellis, 
Dublin. 

1183. TREATMENT of ToBacco Leaves, A. H. Cochrane, 
Manchester. 

1184. Wire Covuriines for Preumatic Tires, W. 8. 
Loudon, Coventry. 


1185. Tires, C. M. M. Berthe and P. R. 8. Shrapnel, 
Leicester. 

1186. | cme Wire, J. Pearson and 8. Law, 
‘ax, 


1187. Boot-sacks, Pearson and Bennion and B. 
Sellears, Leicester. 

1188. Minera Om, 8. C. Hitchcock, London. 

1189. Cramp for Ropes, W. Edwards, W. Horne, and 
G. Seagrave, London. 

se Apparatus for Dryinc Peat, F. McNamee, 

ub lin. 
1191. Compination Foipinc Cuair, J. W. Saville, 


asgow 
us ACTUATING VaLves undet Pressure, 8. H. 
‘ht, Monmouth. 
119, gg for the ‘‘ Dracaine” of Pirns, D. Pringle, 


ni Sorronrixa the Srinpises of Cruces, D. Pringle, 


1195, cio FACTURE of Ropes and the like, D. Pringle, 
Glasgow. 

1196. O1tine, &c., Fisre for Spinnino, D. Pringle, 
jlasgow. 

1197. Breap MANUFACTURING ApPaRATvs, M. Coleman, 

u 

1198. FASTENINGS for TRAVELLING TRUNKS, T. A. 
Cooke, Birmingham. 

1199. Switcnes for Evecrric Betis, H. G. Farrell, 
Sheffield. 

1200. Disc Tooxs, C. R. Ilorns andG Richards and Co., 
Altrincham. 

1201. PLovenine Macuivg, T. Jones, London. 

1202. Prepayment Meters, W. Rossiter, London. 

1203. Door Stor, W. Taylor, Manchester. 

1204. Strainer, G. Andrews and E. W. Dennison, 
London. 

1205. Batt Game Practisina Device, G. Johnson, 
London. 

1206. Mr_istone Dresses, J. H. Brown and J. G. 
McHenry, London. 

1207. ConcentTraTinG Sutpxuric Acip, E. T. Hughes. 
—(H. Howard, United States.) 

1208. Pepa Prate and Tor Cur, J. H. T. Pougher, 
London. 

1200. Cuimngy CowL, A. Carey, London. 

1210. Doustinc Macuine Sprnpies, Brintons, Ld., 
E. Bedford, and C. Osborne, London. 

121]. Cases for Hotpixe Sovereions, M. J. Jessop, 


sondon. 

1212. Meratiic Zinc, W. 8. and L. R. L. Squire, 
London. 

1213. Loom Pickers, C. d'Anvers, London. 

oe — COVERED Door Knonss, R. J. Alpe, 


wD. a Sure_p for Grasses, A. E. Green, 
London. 

1216. Magic Lanterns for Opricat ILLusions, R. W. 
Perry, London. 

1217. Currer for Sewina Work-TaBLg, E. J. Blincoe, 


London. 
1218. DecorticaTinc Fisrous Grasses, H. H. Boyle, 
London. 
1219. Sprinc Socket for Canpies, A. C. Heap, 
ndon. 
= aaa ev Wire Drawina, C. Bremicker, Ger- 
1291. “Bassin Water, A. Walker and T. B. Tomlinson, 
Brist 


1222. Gun Waps, C. H. Maleham, London. 
1223, Vatves for PNEUMATIC Tires, R. R. Gubbins, 


ent. 

1224. Musica Instrument, E. Brendol and M. 
Klisser, London. 

1225. Pneumatic Tires, R. E. Phillips.-(//. M. La 
Force, Canada.) 

1226. AuTomaTic INpicaTiING TaRGETs, A. J. H. Wyatt, 
London. 

1227. Monosucruo Acip, H. E. Newton.—~{ The Farben- 
Sabriken vormals Friedrich Bayer and Company, Ger- 
many.) 

1228. Acip Compounps, H. E. Newton.—(7he Farben- 
Jabriken vormals Friedrich Bayer and Company, Ger- 
many 

1229. Propuctna Dye-sturrs. —(H. E. Newton.—{Tihe 
Farbenfabriken vormals Friedrich Bayer and Company, 
Germany.) 

1230. Borers of Steam Enatnes, G. W. 8. Lennox, 
London. 

1231. Burnina Hyprocarzons, F. B. Hill and R. D. 
Brett, London. 

1282. Jars used for Liquip Samp.es, J. L. Forbes, 
London. 

1233. HypROcARBON Burners, C. R. Nyberg, London. 

1234. BorrLe ReriLLinc Preventers, W. P. Thomp- 
son.—(P. F. Turner, C. McBride, A. H. Hert:, and BE. 
Khahn, United States.) 

1235. BIcycLEs and Tricycies, W. P. Thompson.—(M. 
Czepronat and W. Paschke, Germany.) 

1236. SupporTina Turing WHEELS, H. Ganswindt, 
London. 

1287. CLEANING Woop, M. H. Tomkins and F. Wood- 
man, London. 

1288. Arr for Licutinc Purposes, D. and A. H. Han- 
cock, and J. B, Craig, London. 

12389. Lat Paps, E. Bath, London. 

1240. MerHop of Dryine Borries, &c., G. Watson, 


on. 

1241. Emprocation, W. H Simmons, Loudon. 

1242. Stream Tursings, J. 8. Raworth, London. 

1243. Friction Gearino, J. 8. Raworth, London. 
1244. Barus for Tovucneninc Iron, F. G. Bates, 





London 
1245. Toormsn Gear, J. M. Moret, London, 


1246. on Suips, E. Edwards.—(£. Gavcke, Ger- 
many 

1247. Penci, Hoipers, A. Hahn, London. 

1248. Brooms, &c., W. R. Pettit and W. Shephard 


1341. Heatixc Water and Liquips, E F. Miller, 
London. 


1342. Mrcuaxiso for Apvertisinc, E. Davies, Bir- 





London. 
1249. Guarp Raizs for Ratway Lives, L. J. Baker, 
ndon. 


20th Janvary, 1894. 


1250. Topacco Pipe VentTitators, A. W. Hughes, 
iverpool 
1251. Fountain Pen, F. 8. Chambers, Norwich. 
1252. ALTeRinac the SHape of Pires, H. B. Beeny, 
London. 
1253. System of Coacn Parntinxa, I. F. Clark, South- 


port. 

1254. Waste WaTER VaLvE for Barus, A. Hutchinson, 
London 

1255. Covers of Topacco Pire Bowts, T. Morton, Bir- 
mingham. 

1256. Feep-waTER Fi.TerR for Borers, F. R. Stewart, 
Greenock, N.B. 

1257. ArracHinc Wire Mesnes to Bepstgaps, G. 
Lane, C. Robins, T. M. Hewitson, and H. J. Lane, 
Birmingham. 

1258. Gove Fastener, T. W. Hill, London. 

1259. Wire Fences, J. and J. 8. Click, London. 

1260. Sarery Stop-cock for Gas Fixtures, L. Brodt, 
London. 

1261. Rar.way Sreeper, P. R. J. Willis. —(B. C. J. 
McGuire, United States.) 

1262. Rattway-sienai Toy, W. G. Rigby, Liverpool. 

1263, Arr- ‘DingAROING Apparatus, T. R. Lee and W. 

damson, Sunderland. 

1264. Barre. Keys, R. White, Dublin. 

1265. Fotprxc or CoLLapsisLe Boxes, R. 8. Wood, 
Manchester. 

1266. Brakes for VeLocipepes, &c., J. Commerford, 
Manchester. 

= Woot, D. Dreghorn and J. Harvey, 
Ulasgow. 

1268. ActuatTinc Evecrric Swircnes, E. J. Howell, 
Birmingham. 

1269. WasHER Nut-Lock, E. L. eer Bolto 

1270. Pumps for INFLATING Tires, 8. C. Woolbridge, 
Stourbridge. 

1271. Samene Nets, G. Westrup, London. 

1272. Apparatus for Coo.tinc Air, J. A. Hart, 
Blackburn, 

1273. Havutace Rope Curr, R. 8. Anderson and J. 
Finney, Newcastle-on-Tyne. 

1274. Fitiine Inpia-RuBBER Batts with Arr, H. 
Bennett, Durham. 

1275. SHor Winpow Ticket Howper, A. Collinson, 


mdon. 

1276. Measurinc, &c., Piece Goons, 8. Cook, Man- 
chester. 

1277. Crurcnes, G. B. Main, Glasgo 

1278. The WINGED Swimmixc io, aa Redhead, 
North Wales. 

1279. Heatine Apriiances, J. 8. H. Atkinson, 
Boscom’ 


1280, Hypraviic Lirts or Cranes, E. T. Cleathero, 
London. 

1281. PropetLer Apparatus for Vessexs, O. Imray.— 
(C. A. G. Storz, Germany.) 

1282. Let-orr Mecnuanism for Looms, R. Wilby, 
Huddersfield. 

1283. VentTiLators for Rattway Carriaces, C. Ellis, 
London, 

1284. Hanpies of Saucepans, W. B. Stephens, Bir- 


ming’ 

1285. ool M. R. Latham, London. 

1286. Apparatus for CuHurninc, &c., W. Purdy, 
London. 

1287. PREPARATION of Ferrous Sarts, F. W. Warrick, 
London. 

1288. Spanners or Wrencues, J. W. Throop.—(H. H. 
Kendrick, United States.) 

1289. Jewet and Pivot Gauce, M. Dodwell, London. 

1290. Cycizs, A. J. Parsons, London. 

1291. OrnrmENt, J. N. Francis, Colchester. 

1292. Evastic Stock1nos, J. H. Haywood, London. 

1293. Sewrne Macurvgs, A. E. Jerram, Liverpool. 

1294, Door Hanp.gs, T. Williams, Liverpool. 

1295. Honsesnogs, A. Barker, Manchester. 

1296. Soap, F. R. Donisthorpe, London. 

1297, Steam Generators, R. Schulz, Liverpool. 

1298. Corks, E. A. Councell, Liverpool. 


1299. InpucED DravuGut APPARATUS, T. Henderson, 
Liverpoo! 

1300. a Boors and Ssogs, C. H. and F. J. 
Dale, London. 


1301. Compositions or Paints, J. W. and 8. J. Blake, 
London. 

1302. Sptir Puttey, G. Darlow and A. Harrington, 
London. 

1303. Reversinc REGENERATIVE Furnaces, 8. Trivick 
and C. J. A. and P. A. J. Head, London. 

1304. Preventine Water Pires Burstino from Frost, 
W. Judd, London. 

1305. Stoprerine Botryes, A. M. Waite, London. 

1306. Evectric Heaters, E. O’Brien and the Electrical 
Installation Company, London. 

1307. Etectric Switcues, H. H. Cooper and the Elec- 
trical Installation Company, London. 

1308. ELEcTRO-MAGNETIC RatLway Brakes, H. E. 
Walter, London. 

1309. InrLaToR or Pump, W. H, Bond and W. R. Moore, 
London. 

1310. Grinpinc Mitts, R Norwood, London. 

1311. Repuction, &c., of Orgs, &e. ., J. B. Alzugaray. 
—(J. B. Torres, France.) 

1312. TopocaaNnine Suipes, J. O'Connor, London. 

1313, Steam Generators, H. Imray.—(J. H. Schreck, 
Germany ) 

1314. Borries and Jars, W. P. Hoblyn, London. 

1315. CHARRING INSTRUMENTS, R. Moeller and 8S. 
Condrup, London. 

1816. Cuess and other Games, W. B. Smith, London. 

1317. Macuines for Worxinc Hives, W. W. Horn.— 
(G. W. Baker, United States.) 

1318, Surps’ Locs, F. A. Bishop, London. 


2ind January, 1894. 


1319, Wert Suuttves, W. Hilton and J. T. Simpson, 
Manchester. 

1320. ELectricaL INsuLaTEeD Fitrine, C. C. Connor, 
Belfast. 

1321. Brawn Hovper, W. J. Mappin and W. 8. Deane, 
London. 

1822. Mouxr for Russer, &c., Stamps, H. B Jones, 
Manche 

1323. Cammeene, F. W. Baker, Birmingham, 

1324. VELocIPEDE TrrEs, A. Pickard, Harrogate. 

= — of GoLr Cvs, H. Smith, Man- 
ches 

1826. ATTACHING TrREs to Rims of WHEELS, C. A. Carr, 
Manchester. 

1327. Steam Turbines, H. W. Houlden, Bonnaten. 

1328. Coox1nc Ranogs, W. Miller, G 

1329. Cut-ouT LeTTers and ADVERTICNNENTS, T. Dean, 
Manchester. 

1330. Grippinc MecnanisM, F, J. P. Cheesbrough.—(@. 
Fischer, Austratia.) 

1331, Cuaw Sarety, W. Isenmann, London. 

1382. Cork Press, &e., J. H. Nicholson and A. Larder, 
Sandbach. 

1333, FOLDING TRAVELLERS’ BepsteaD, C. J. Pehrsson, 


ndon. 

1334. Sarety Wepce Car for Toots, W. H. Brown, 
Bristo! 

a Betts for Macuinery, F. Biggin, Shef- 


1336 SOLE-ROUNDING Macuines, 8S. Hey.—(G. H. P. 
Flagg, United States.) 

1337. Boot Trimmina, 8. Hey.—(G. H. P. Flagg, United 
States.) 

1338, DisinFEcTING and Dryine CLorueEs, H. C. Longs- 
don, Keighley. 

= Routine. ‘and Po isHine Paper, 8S. Barrett, 

e 





ighley 
1340, CycLe Frames, R. Kendrick, Birmingham. 


1343, ll Ris, and Tires, J. C. Smith, Monks- 

1344, Lasts for Boots and Suogs, &c., J. O. Wallace 
Belfas 

1345.  —_ CELLULOID Tupes, J. Lander, Re¢- 
ditch. 

1346. Heatinc and Puriryinc Water, L. Pickard, 
Scarborough. 

1347. Furnaces, R. W. B Creeke, Dundee. 

1348. Toys, J. Walker, Birmingham 

1349, Sane TABLE and BLack- “BOARD, R. Gibson, 


1350. Saree Gas Smoke Consumers, W. Beal, 


Birmingham. 

1351. CHILDREN’s PeRsmBULATORS, S. T. Richardson, 
Birmingham. 

1352. Incusators for Hatcuinc Ecos, G. F. Morant, 
Tewkesbury. 


1353. Preumatic Tires for Bicycies, P. A. Craven, 
mdon. 

1354. Gotr SHoorine or Huntine Tix, C. J. Morgan, 
Stafford. 


1355. Smoke Consumer, A. Standing, J. T Searle, and 

H. Watts, London. 

1356. Exectrotysis, E. Andreoli, London. 

1357. BREECH-LoADER CarTRipcss, E. G. M. Donni- 
thorne, Twickenham. 

1358. Steam Encines, &c., W. H. and R. W. Allen, 


ondon. 
1359. Louvre Cuimney Por Tor, F. R. Strover, 
London. 
1360. Box or Drawer, J. 8. Bennett, London. 
1361. CLosinc BottTies against Fravp, L. Thimus, 
London. 
1362. Tite for Facinc Buripincs, T. A. Aldridge, 
London. 
1363. Menpinc Stockines, G. Freeman and R. Knee, 
ondon. 
1364. i ies amaaaiaiaaaliiaaaas A. G. Speight, 


1365. "Frxixo Taps, &c., J. Eugster and J. Koertgen, 
Lon 


1366. Hancinc Doors and Gates, &c., J. Rumgay, 
London. 

1367. Tosacco Pires, E. A. Killby, London. 

ag ee nae Tas_et Letters, G. E, Chapman, 
1869. treme for Use of Boarnooxs, J. Mealing, 


1370. eae A. Hooydonk and H. Hooydonk 


Lon 
1871. Dratn for Streets and Roaps, E. G. C. Bomford, 
London. 

1872. ree Bivu1arp CusHion, F. Jeffery, 


a Sune, &c., W. Macpherson and H. Mitchell, 

1374. Receptacie for CHAMBER UTensiLs, H. Warry, 
London. 

1375. Rapip TeLecrRaPH TRANsMission, C. Langdon- 
Davies, London. 

13876. Topacco Pirgs, F. North, London. 

1877. CrusHING CEMENT, C. Morel and A. Heimpel, 


mdon. 
1378. Hat Presses, H. H. Turner and A. Turner, 
anchester. 

— WHEEL , BEARINGS, H. Peace, Birmingham. 

Loom Temp.es, W. Emmett, London. 

1881, Butron Fasteninc Toots, A. Riekmann.—(7he 

Heaton Peninsular Button Fastener Company, United 

States.) 

1382. Pipe Covup.ine, W. G. Evans and M. E. Brooke, 

London. 

1383. CLEANING WInbow, &c., Surraces, M. T. Neale, 

London. 

1384. VELociPEpes, G. Barrett and R. Waugh, London. 

1385. Propuctne Prorutsion of Boats, A. Miskin, 
London. 

1386. Stoprinc Puncrures in Tires, C. H. Gray, 
London. 

1387. Bep Pan, A B. V. Taffs, London. 

1388. Raitway Ticket Biock, L., K.,and L. Sigmund 
London. 

1389. Metax Stups for Boots and Sxogs, H. Thomson 
London. 

1890. PREVENTING WaTER Pires FreEziNG, J. Alty, 
London. 

1391. Sam, Apparatus for Cycues, A. J. Boult.—(C. 
Malfait, France.) 

1392. Pygumatic Huss for VenicLe WHEELS, C. Tout, 
London. 

1393. Preventinc Boers Expiopine, E. M. Hollings- 
worth, Liverpool. 

1304, Borr.ine of AERATED Waters, C. H. Gray, 
London. 

1395. Uritisation of Human Power, A. J. Boult.—(/. 
Sicard, France.) 

1396. Pavine Biocxs, H. H. Leigh.—(G@. Bugye, 
France.) 

1397. Atomisers, G. F. Pierce, London. 

1398. Matcu-Box, J. J. Wilks, Beckenham. 


23rd January, 1894. 
1399. Preumatic Tires, H. L. Phillips, London. 
1400. PeramBuLaTor Fitrinos, G. Moore, jun., Bir- 


ming) 

1401. Spruvvers for Fisu Barts, E. R. 8. Bartleet and 
A. Meyer, Birmingham. 

1402. Smoxine Pires, J. E. reads H. H. Thomson, 
and J. 8. Dixon, Leiceste 

1403. BRIGHTENING Paseer ‘LeaTHER ARTICLEs, T. D. 
Bowrnan, Newcastle-on-Tyne. 

1404 Constructinc Winpow Sasues, T. Holliday and 
J. 8. Robson, Newcastle-on-Tyne. 

1405. PREPARATION of CuEEsE, F. T. Bond, London. 

1406. Curtrnc Grass EDGEs, W. Wainman and J. 8. 
Calder, Manchester. 

1407. PREPARATION for MepIcaL Use, J. H. Rhodes, 


icester. 
1408. — of VENTILATING TwEED Hats, H. Lewis, 


1409. Cone, 8. Williams, Oswestry. 

1410. bere oo E., J. G., and 4 Jefferies, Bir- 
ming! 

1411, oer Guarps, 8. Dewhirst and J. Robinson, 
Bradford. 

1412. Screw Girt Macuinery, W. H. Greenwood and 
F. Farrar, Bradford. 

1413. Puzz_e Games, R. Whitaker, Birmingham. 

1414. CrLeansinc of Toxsacco-pirz Stems, G. Field, 
Warwick. 

1415. Iron Compounps, I. Levinstein, Manchester. 

1416. Grinpinc Stongs, Nils Petter Oestberg and 
Magnus, Manchester. 

1417. Automatic Device, G. H. Whittingham, London. 

1418, F ooagg Compounns, J. P. Lacy and A. J. Ash, 

mdon. 

1419. INHALER, V. Collinson, Manchester. 

1420. Setrine Steam Borters, D. Yeer, Manchester. 

1421. Comprnep Recepacte and Disu, J. B. Kidd, 
London. 

1422. GuLeys, 8. Morley, Sheffield. 

1423. Rotary Cotton CaLcuLaTion TasiLes, H. H. 
Hanmer, Liverpool. 

1424. Woot or THREAD WinpING APPLIANCES, W. 
Bruce, Glasgow. 

= Drivine Gear, J. 8. Martin and W. A. Brown, 


496. Rattway CaRRIAGE Winpows, R. Mitchell and 
J. Kerr, Newmilns. 

1427. PORTLAND Cement, A. McAra, Glasgow. 

1428. Rar_way Sienazs, C. A. Rowlandson, Liverpool. 

1429, Fork Stay for Bicycies, A. McCormack, Port- 


arlington. 

1430. Derenstve Corinc, B. Reynard, Barrow-in- 
Furness. 

1431. Szat Protector, A. H. Newey and F. H. Hope, 





wo! 
1482. Hoxper for Tumsiers, &c., J. T. and J. Paul, 
Glasgow. 
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133. Evecrric Lamp Apvertisinc, W. F. King, 
Glasgow. 

1°34 Suurrite Guarps, W. E. B. Priestley and W. 
Deizhton, Bradford. 

1435. Suutrts Guarps, W. E. B. Priestley and W. 
Deighton, Bradford. 

1436. Packinc of Piston-rops and Suarts, L. Gye, 
London. 

1487. DousLe-aunc Wrxpow Sasugs, W. J. Jordan, 
London. 

1438. Kitcuen Ranogs and Stoves, H. 8. Moorwood, 
Sheffield. 

1439. TmReap and Sik Bossins or Resxs, L. Knowles, 
London. 

1440. Execrric Bartrery, J. Feel, London. 

1441. Fire Escape, T. Cosham, London. 

1442. Sopium Sutpuire Compounp, G. 8. Johnson, 
London. 

1443. Water, Steam, and Gas Vatves, 8. J. Barford, 
Crayford. 

1444. Nut Locks, A. Maxwell.—(4. A. Johnson, United 
States ) 

1445. Cars, H. W. Kirchner and G. N. Chase, London. 

1446. Decornatinc Metatuic Surraces, E. Tridon, 
London. 

1447. Upricut Pianororte Actions, C. Erhardt.—(C. 
Gekrling, France.) 

1448. Water Pipe Connections, E. W. Lancaster, Bir- 


mingham. 
1449. Siurces for Waterways, &c., F. G. M. Stoney, 


G pw. 

1450. Reciprocatinc Macuines, T. H. Stackhouse, 
London. 

1451. Water Motor, J. Molas, London. 

1452. Sanrration, R. C. Sayer, Bristol. 

1453. T:RE for CycLe or other Wueets, H. J. Sewell, 


eading. 

1454. Booxsryvers’ Cases, A. I. Jacobs, C. J. and A. 
E. Coles, W. Jamieson, and J. C. Smith. London. 

1455. omen CanDLEs and Pros, T. Evans, Liver- 


poo! 
1456. SOREN, M. Boudard and C. H. Crawley, 
mdaon. 
1457. Boots and Suogs, W. 8S. Disley, Manchester. 
1458. Fastentnc Broocues, 8. 8. Whitfield.—(7. 
Grainger, Tasmania ) 
1459. Cooxtnc Curr Potatogs, &c., T. Fearnett, Liver- 


pool 

1460. Inpicatinc Stations on Rartways, R. Myers and 
W. Burwell, London. 

1461. Ear-Prece for Puonocrapus, H. M. Edwards, 
London. 

1462 Oye-prece Sprinc Sowrrarre, A. Troescher, 
London. 

1463 SteEve-Links, J. M. Ward, London. 

14¢4. Wasnine Macarnes. I. and J. Bibby, London. 

1465. Paper-weicuts, D. Harper, London. 

1466. Curtinc Burton-HoLgs, L. Neville, London. 

1467. Governors, P. E. Ripley and S. Nelson, 
London. 

1468. Stanp or Support for Bicycies, G T. Turner, 
London. 

1469. Tramcars, J. Y. Johnson.—(P. & Swan and A. 
J. Carruthers, India ) 

1470. SHoemakers’ Size Sticks, &c., H. J. Rabone, 
London. 

1471. Cieantnc Srtk Tureaps, H. B. Arundel and J. 
S. Souter, Manchester. 

_ — and Sr_ver Orgs, A. H. Bell and C. Carter, 


mdon. 
1473. Dynamos, H. H. Lake.—{G. F. Dieckmann, United 
tates 


1474. CycLte Hannes, F. Keehner, London. 
1475. Sanrrary Appuiances, H. F. Buchan, London. 
1476. FLexipLe Tusrne, 0. Imray.—(W. H. K. Bowley, 


nee ) 


London. 

1478 Prosocrapus and similar Instruments, J. L. 
Young, London. 

1479. Se_r-actinc HypDRav.ic Apparatus, R. H. Gould, 
London. 

1480. Giass TuBEs for Gas Burners, J. L. J. Volkerts- 
zoon, London. 

1481. Emercency Doors, 8. A. Say. London. 

1482. Vatve for Preumatic Tires, A. Valcke, London 

1483 Frre-arms, P. Jensen —(W. W. Kimball, United 
States.) 

1484. Piano, A. G. Gigney, London. 

1485. CaRBonisinc Woop for Cuaarcoat, T. H. Jones, 
London. 

1486. Apparatus for Maxine FvEt, W. B. Hartridge, 
London. 

1487. Prosectinc ADVERTISEMENT Caszs, W. J. Harri- 
son, London. 

1488. Spourep WaTerinc-cans, T. Rosher and Co., 
London. 

1489. THawinc Frozen Meat, C. A. Lichtenberg and 
T. L. Washington, London. 

1490. MANUFACTURE of Gas, J. Galletly and H. Armour, 


inburgh. 

sent. Arc Lamps, J. B. Barton.—(W. Jandus, United 
States. 

1492. Wrencu for Nuts, T. A. and A. E. Hobson, 
London. 

1493. Type-casTinG Macurines, K. L. Skinner. — (2. 
Dellenbach, Germany ; and EB. Naedelen and A, Schnell, 
United States.) 

1494. Fastextnes for Doors, F. Weiss, London. 

1495. CommuTaToR Brusues, W. L. Wise.—(0. Hering, 
Germany ) 

1496. Topacco Pipgzs and Cicar Houpers, J. Rosling, 
London. 


1497. Frere Extincuisners, J. O. Spong and G. W. 

Dunmo, London. 
24th January, 1894. 

1498. Bicyc.es, H. A. Shelton and J. J. Crawley, 
Nottingham. 

1499. Camera, G. Price, Liverpool. 

1500. Funneis for Lamps, J. and W. H. Wathen, Bir- 
mingham. 

1501. Puriryrsc Tosacco Pires, W. C. and W. Tapp, 

Bristol. 

1502. Apparatus for CLEanino Comss, W. Gibbin, jun., 
London. 

1503. Coms and Brush Comsinep, W. Gibbin, jun., 
London. 

1504. Cir for TriccER-cuarps of Guns, W. Gibbin, 
jun , London. 

1505. Reoisterinc Weicut of Loans, W. Gibbin, jun., 
London. 

1506. Drawinc Corks with Levers, W. Gibbin, jun., 
London. 

1507. Ratsinc SasuHes without Corps, W. Gibbin, jun., 
London. 

1508. Om Lawes, C. Hide. Worthing. 

1509. Dovuste CLosinc Envetorz, R. R. Gregorio, 
Catania. 

1510. Supports for Picture Frames, &c., E. Frith, 


on. 

1511. Corn-rrEED Apparatus, G. W. Lowcock, Man- 
chester. 

1512. Manvuracture of Bepsteaps, F. Hoskins, Bir- 


— 

1518 Ratmtway Foc-sienats, T. Jenkins and 8. Illidge, 
Birming % 

1514. Terminat for Crcte Framincs, C. E. Harris, 
Birmingham. 

1515. Lamp Brackets for Cycugs, J. Beetlestone, Bir- 


mingham. 

1516. Apparatus for Raisinc Liquips, 8. H. Adams, 
York. 

1517. Funnets, N. G. Thompson and G. W. Cooper, 
London. 

1518. Roap VenicLe or Carnriacz, T. Phillips, South- 
ampton. 

1519. Leap Latrice Work, T. Edwards, Glasgow. 

1520. Hryces for Tresties, R. Challenor and H 
Walker, Keighley. 

1521. RecHARGING NeepLe Lusricators, J. H. Brook 


and I. Holdsworth, Bradford. 
1522. Sime Vatves for Steam Encunes, J. Hargreaves, 


1523. Revotvinc Crums Bruen, W. Fletcher, Bir- 
mipgham. 

1524. InrcaTep Limines for Sapp.es, W. Fletcher, Bir- 
mingham. 

1525. Pimn Wuinpinc Macuinery, W. Whiteley, 
Halifax. 

1526. Crc_te Cuain Guarp, C. Lee, Coventry. 

1527. Envetore Wrapper, W. Percy, Alnwick. 

1528. GLove Hotpsrs, 8. Free and W. Spittler, 
Bradford. 

1529. Masts and Ricoinc of Vexsseis, W. A. Mackie, 
Glasgow. 

1530. Luprovep Rartway Sienats, C. A. Rowlandson, 
Liverpoo 

1531. Tarust Brock, J. G. Alder and T. M. Alder, 
Sunderland. 

1582. Mererinc Exvecrric Currents, E. G. Pink, 
Dublin. 

= Se_r-apsustinc Sprinc, J. W. Baron, Isle of 


an. 

1534. Improvep Woop Screws, T. J. R. Clarkson, Bir- 
mingham. 

1535. Manvuracturine Rex xs, B. and E. J. Harris, Bir- 
mingham. 

1586. Batine Hay, J. H. Hercock and W. G. Nichol- 
son. Grimsby. 

= Foo S8i1GNna.s for Raitways, E. 8. Brook, Hudders- 
field. 

1538. Borrom Pirate for Stee. Incot Movutps, B. 
Talbot, United States. 

1539. Grips for CaB_e Cars, W. H. Russell, Canada. 

1540. ConpENseR of Noxious Vapours, J. Foss, 


ndon 

1541. Removine Dust, E. C. Perry and T. Kirkland, 
London. 

1542. FacstmmiLe TeLecrapuy, H. W. C. Cox and R. J. 
Crowley, Ireland. 

1543. Moustacue Spoon, M. A. Lowther, London. 

1544. Pennovper, E A. Clements, Teddington. 

1545. Laraine for Use in Cerrxinos, &c., J. T. Rees, 
London. 

1546. Preumatic Tires, R. G. Bennett, London. 

1547. TrRanspoRTABLE GLUE Srove, NC. Sorensen, 
London. 

1548. SEPARATING PostaGE Stamps, C. E. Smith, 
London. 

1549. Sunxs, &c., E. Hargreaves, D. Taylor, and W. H. 
Womersley, London. 

1550. Recutatine the Fiow of Liquips, P. Quigley, 
London. 

1551. ConsotipatTinc Scrap Mera into Buiocks, T. 

, Manchester. 
1552. Starr-rop Eyes, J. Walker, Birmingham. 
1553. SuspenperRs for Pictures, J. Walker, Birming- 


ham. 

1554. PHorocraPHic Apparatvs, J. R. Gotz.—(E. Suter, 
Switzerland.) 

1555. Azoxy Compounpbs, H. Loesner, London. 

1556. ComposiTE Piates, &c., A. Rodig, London. 

1557. Looms for Weavine, R. L. Hattersley and 8. 
Jackson, Bradford. 

— Trres and WHEELS, F. W. Forbes, Newcastle-on- 


‘yne. 

1559. Derermininc the Positions of Parrs of Consvu- 
GaTE Foct of Lenses, R. Farmer, Sheffield. 

1560. SaxicyLpHosPHoRic Acip, &c., P. Schultze, 
London. 

1561. Asu Tray for Smokers, A. J. Wheeler, London. 

1562. Fite for Documents, A. J. Wheeler, London. 

1563. Bortnc and Dritime Macarines, A. Foster, 
London. 

1564. Preservine Ecos, J. F. Duke, London. 

1565. Non-sLippinc Surraces, J. and J. Mason and 

. Haskins, London. 

1566. FLasH-Licut Sicnars, 0. E. Wheeler, London. 

1567. AppLiance for Horsresuores, W. C. and J. H. 
Punchard, London. 

1568. Brake for Cycies, W. Heil. London. 

1569. Evastic Huss for Cyc.te WHeExE1s, J. T. Liibben, 
London. 

1570. Trres, A. J. Boult.—(P. Mercier, France.) 

1571. Merat Buttons, W. P. Thompson.—(Z. A. 
Bocognano and E. Scherding, France ) 

1572. BLEacHINnc Powper, T. Houghton and W. Shield, 
Liverpool. 

1573. Boots, &c., J G. and J. L Ward, London. 

1574. Waee. Skates, H. Claughton, Liverpool 

1575. Protectors for Boots or SHoes, A. and 8. W. 
Horsey, Live: 1. 





1576. VeneT1aN Burnps, W. Palmer, London. 
1577. Hanp Rest for Books, E. R. Clarke, London. 
1578. Venicte Brakes, H. Drapper and J. Gray, 


on. 
1579. Fireproor and other Fuioors, H. V. Lanchester, 
London. 
1580. Fastentnc Buttons. E. Dierksmeier, London. 
1581. Gas Exoines, L. Bénier, London. 
1582. ConverTING Heat into Motive-PowER, F. Stone, 


rby. 

1588. Muzzvgs, A. Walden, London. 

1584. Drawinc Instruments, G. Wright, London. 

1585. Hatcaway Coverines, J. C. St. Aubyn Angove. 
—(E. Trelawny, India.) 

1586. Watcues, 8. M. Morgan, London. 

1587. TonstLtotome, C. A. Teske, London. 

1588. Vacuum Brakes, A. G. Spencer, London. 

1589. Improvep TROLLEY WueeEL, A. G. Spencer, 
London 

1590. Cowxs, C. W. J. Martens, London. 

1591. Treatment of Szewace, W. D. Scott-Moncrieff, 
Westminster. 

1592. CycLe Hanp.es, P. H. Clarke and The Mitcham 
Lino'eum and Floorcloth Company, London. 

1593. Fisuinc Rops, W. Hardy and J. J. Hardy, 
London. 

1594. Steam Tursines, D Cook, Surrey. 

1595. Maxine up Racquet Batts, H. F. E. Nusser, 

ndon. 

1596. Comprnation Boot and Skate, J. Maddison, 
Northampton. 

1597. Horse Suspvers, R. Spiller, Germany. 








SELECTED AMERICAN PATENTS. 


From the United States’ Patent Office Official Gazette. 





506,509. Va.ve Gear for Encines, D. Joy, London, 
EBngland.—Filed March 5th, 1892. 
Claim —In motive power engines, the combination 





of the main valve of the motive cylinder with a 





cylinder C, having steam inlet and exhaust ports, and 


a piston for the cylinder C, provided with ports 
adapted to connect the ends of the > gee with the 
said steam inlet and exhaust alternately, substantially 
as and for the purposes set forth. 


506,486. Gas anp Air Enoine, EB. Field, London, 
England.—Filed July 22nd, 1892. 

Clain.—(1) In an engine to be worked by hot gases 
such as air or products of combustion with steam, the 
combination with a cylinder, or with each cylinder, 
if more than one be used, of two mixing chambers 
each adapted to be placed in connection with one end 
only of the said cylinder, distributing valves for con- 
trolling the passage of hot es from said mixing 
chambers to the respective ends of said cylinder, and 
separate exhaust valves for controlling the exhaust 
from the respective ends of said cylinder. (2) In an 
er gine to be worked by hot gases such as air or 
products of combustion with steam, the combination 


—_— 


506486 





with a cylinder, or with each cylinder, if more than 
one be used, of two mixing chambers each adapted 
to be placed in connection with one end only of said 
cylinder, distributing valves each arranged between 
one end of one of said mixing chambers and the 
corresponding end of said cylinder, and exhaust 
valves arranged at or near the ends of said cylinder, 
and means for operating said distributing and exhaust 
valves in such a manner that during part of each 
stroke the distributing valve and exhaust valve at 
each end of said cylinder are simultaneously open to 
exhaust substantially as described for the purpose 
described. 

506,805. Frep-water System ror Steam ENGINEs, 
C. C. Worthington, Irvington, N.Y.—Filed April 4th, 
1892. 

Claim.—{1) In a feed-water system, the combination 
with the hot well, feed pump, and steam i 
for said pump, of a valve apparatus constructed to 
control the supply pipe automatically by a float in 
said tank, or be controlled by hand to make the steam 
supply constant or cut it off independently of said 
float, substantially as described. (2) The combination 
with tank A, of pipes E F and a valve chest connect- 
ing said pipes, valve a controlled by float M in said 
tank, and controlling connection between said pipes, 
and two-way hand valve 6 constructed to connect 
p’pes E F through said valve a or independently 


(506,809) 














thereof, or to close communication between said pipes, 
substantially as described. (3) The combination with 
tank A, of a valve chest consisting of plug L secured 
in the wall of said tank, steam passages 10 11 in said 
plug, valve a controlling said passage 11 and controlled 
y float M in said tank, and hand valve } controlling 
passages 10 11, substantially as described. (4) A valve 
chest consisting of a plug provided with passages 10 
11, and adapted to receive the pipes to be connected, 
and having valve a and two-way valve } controlling 
said passages, substantially as described. 
506,806. Stream Trap, C. M. Baum, Philadelphia, Pa. 
—Filed April 29th, 1893. 

Claim. — The combination, in a steam trap, of a 
spherical chamber provided with an air valve in the 
upper portion of the same, a curved baffle - plate 
arranged adjacent to the inlet in the top of said 
chamber, an outlet in the bottom thereof, and a 
rolling body normally seated in said outlet, the con- 


506806] 








being such that water of 

ex matter are permitted to 
follow a path adjacent to the wall of the trap to the 
rolling body actuated thereby from substantially 
beneath the same to permit of the escape of the water 
and any extraneous matter contained therein, without 
the escape of steam from the trap. 


506,991. Ammonia Expansion VALVE, J. G. Forst- 
burg and P. Burkland, Lancaster, Pa.—Filed March 
5th, 1891. 

Claim.—The bination in an ia expansion 
valve, with the cruciform body A having a taperin; 
socket valve seat at the centre, a stuffing box cl 
by a packing screw A’ above the valve seat, a refuse 
receiving chamber closed by a plug screw A? below 
the valve seat, an inlet orifice a to the valve seat about 


struction and arrangement 
d tion an 














———— 


the axis of one of the cross arms and an outlet Le 
a’ from the valve seat about the axis of the og _ 
arm, the orifice a having a greater diameter than the 
orifice a’ but both orifices enlarged and screw. 
threaded within the outer portions of the cross arms 
to receive the ends of the respective inlet and outlet 
pipes m and m’, of a conical valve plug B ground 
ointed in said valve seat, the valve pl having the 
orifice 6 to register with the orifice a of the seat and 
the orifice J’ to register with the orifice a’ of the seat 
the central vertical chamber b? extending through 


SSN \F SS 





the bottom of the valve plug into which chamber 
and near its upper end both of said orifices 4 and /’ 
open, and the stem B’ its lower and integral with the 
valve plug at the centre of its top; the washer F on 
top of the valve plug, and the packing G between the 
washer and the screw A’ to keep the valve in place, 
the hand wheel secured to the stem to turn the valve 
plug and the indicating disc and pointer by which the 
degree of valve opening is shown, substantially as 
described. 


507,040, Gas-riout Joint FOR REFRIGERATING Appa- 
raTos, H. Rassbach, Washington, D.C.—Filed April 
22nd, 1893. 

Claim.—(1) In a joint the combination of a pipe or 
conduit provided with asocket piece, and a solder ring 
cast in the socket in contact with said Pipe and solder- 
ing together the said parts, thesaid solder ring having 
an Np oe face at or near the end of the pipe finished 
to a plane at right angles to the axis of the pipe and 
adapted to receive a detachable gland, coupling, or 





pipe, and to serve as a packing therefor, substantially 
as set forth. (2) As a means for forming a gas-tight 
joint the combination of a pipe having a tinned screw 

2, a socket piece having a screw thread 4, pro- 
vided with a socket or groove 5 and tinned internally, 
and a solder ring 12 cast in said groove, soldering 
together said pipe and socket piece, and adapted to 
serve as a packing substantially as set forth. 


507,009. Hyprostatic Weicuine Maceine, J. Jack- 
son, London, Bngland.—Filed August 25th, 1892. 

Claim.—(1) The combination of a hermetically closed 
vessel or box, one of the inclosing surfaces of which 
consists of an unperforated elastic or resilient metal 
diaphragm, a cover et a hole through the same 
and secured to the said box so that it bears against 
the diaphragm, a rod or plunger extending through 
the said cover and bearing against the said dia- 
phragm, connecting devices through which the load 
to be weighed acts upon the said rod or plunger, and 
a pressure gauge connected with the said vessel or 
box, substantially as hereinbefore described and for 
the purpose specified. (2) The combination with the 
closed vessel or box and the elastic or resilient metal 
diaphragm between the body of the box and its cover, 
of a plunger consisting of parts or pieces working 
within one another and arranged to act in succession 
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upon the said diaphragm, and adjusting devices for 
varying the relative movement of the said parts or 
pieces, substantially as and for the purposes above 
specified. (3) The combination, with the vessel or box 
a and the cross bar j, of adjustable supports h’ beneath 
the said cross bar adapted to resist or sustain any ex- 
cessive force due to the too sudden application of the 
load, substantially »s and for the the purposes above 
specified. (4) e combination, with the closed 
vessel or box provided with the elastic diaph: and 
the cylinder connected with the said vessel or box by 
a pipe or passage controlled by a valve, of an adjust- 
able piston fitting the said cylinder, substantially as 
and for the purpose above specified. (5) The bi 
tion, with the dial of the gauge and the index or 
pointer, of the casing s’ attached to the said dial, the 
plunger s in the said casing and the spring s? for re- 
turning the said plunger to its normal position, sub- 
stantially as and for the purpose above specified. 











Epps's Cocoa.—GRATEFUL AND ComFrorTinc.—‘ b; 
a thorough knowledge of the natural laws which 
— the operations of digestion and nutrition, and 

y a careful application of the fine properties of well 
selected Cocoa, Mr. Epps has provided for our break- 
fast and supper a delicately flavoured beve' which 
may save us many heavy doctors’ bills. It is by the 
judicious use of such articles of diet that a constitu- 
tion may be ually built up until stong enough to 
resist every tendency to disease. We may esca) ped 
a fatal shatt by keeping ourselves well f ed witl 

blood and a properly no’ ed frame.”—Civil 
Service Gazette.—Made simply with boiling water or 
m‘ Sold only in packets, by Grocers, labelled— 
“ James Epps anp Co, Ltd., Homeopathic Chemists, 
London.” — makers of Epps’s Cocoaine or Cocoa 
Nib-Extract: A thin of full flavour, now 
with many beneficially taking the place of tea.—ADVT. 
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= 
WATER-TUBE BOILERS. 
No. V. 


Ir matters nothing how well arranged a tubulous boiler 
may be in the way of providing for circulation of the 
water and the supply of dry steam, it cannot give satis- 
faction unless it is properly heated. Now, it is in some 
senses unfortunate that the water-tube boiler may be 
heated not in one way but in many; while the fire-tube 
boiler can really be heated in only one way. Take, for 
example, a locomotive boiler. The furnace is a box, the 
sides and roof of which are admirably situated for taking 
up radiant heat, while the products of combustion can 
only find their way by one route to the chimney. But 
the tubulous boiler has no fire-box, and no special route 
definitely marked out for the escape of the products of 
combustion ; and this circumstance goes far, we think, to 
account for the great diversity of results obtained in 
practice with water-tube boilers. It is, then, of the 
utmost importance that correct views should be held on 
the subject. We, however, can do no more than put a few 
general facts and principles before our readers, who must 
Jearn to apply them in each case as can best be done. 

It is very frequently assumed that if heat is generated 
it is of little or no importance how it is applied, the 
result must be the same. Theory justifies the assertion, 
practice flatly contradicts it. The theory is obviously 
erroneous. To put the matter ina more precise form, let 
us assume that we have a brick oven built, 10ft. long, 
5ft. wide, and 10ft. high. At one end is a grate, 5ft. long 
and 4ft. wide; at the end of this grate is a brick wall, 5ft. 
high. ‘The delivery to the chimney is at the same level 
as the grate, 4ft. Jong and, say, 9in. high. The sketch 
Fig. 16, will make our 
meaning clear at a 
glance. It is evident 
that when a fire is 
lighted in the grate, 
the products of com- 
bustion will escape in 
the way of the arrows. 
Itis taken for granted 
that it matters no- 
thing how a water- 
tube boiler is dis- 
posed within this oven the economical and other result 
must be the same. 

The heat is all produced inside the walls, and it cannot 
get out, save through A. The walls are supposed to be 
sufliciently thick and well fitted with air spaces to prevent 
the escape of heat to any extent through them. Let us 
suppose now that we have a water-tube in the position 
shown by the dotted line. We shall find that in practice, 
although that half of its length marked B is within the 
oven, yet as a steam generator it is almost useless, 
simply because the hot products of combustion beat 
down on the top of the tube. We need not stop to 
explain to our readers why it is that heat cannot, under 
such circumstances, be communicated to the pipe 
length B. Again, as the hot gases will always take the 
shortest possible route to the chimney, they will have 
nothing to do with that part of the tube marked C. But 
there are more tubes than one. The top tube E is very 
much worse off, obviously ; and by pursuing the investi- 
gation further, it will be found that the tubes are really 
not heated uniformly along their whole length but only 
in belts or bands; and, furthermore, the radiant heat 
at the sides of the fire is lost. It is a mistake to 
assume that if it is not taken up by the tubes at once it 
goes to raise the temperature of the gases. For some 
reason so far inexplicable, if radiant heat is not pounced 
upon and seized at once, it can never be got in any other 
form subsequently. A well-known case was that of 
certain locomotives with very deep fire- boxes which 
would not keep steam. The grater were raised about a 
foot, no other change being made, and then the radiant 
heat did its work on the roof and upper part of the sides 
of the box, and the engine bevel. well. The loss of 
radiant heat in water-tube boilers of the Root type has 
been so fully recognised that improvements have been 
effected; one firm places the furnace in a water casing, 
and another dis- 
poses pipes at 
its sides. Fig.16a 
shows a water- 
tube boiler with 
a water cased 
furnace. It 
may be of in- 
terest here to 
add that in an 
instance which 
came under our 
notice not long 
since, a water- 
tube boiler, 
which gave wet 
steam, was very uneconomical and very inefficient as well, 
was cured of all its faults by the simple expedient of 
raising the grate and making it a little longer and 
narrower. 

It is often urged against the Root type that it is in- 
efficient because it makes only three or four pounds of 
steam per square foot of heating surface per hour. This 
may mean anything or nothing. All that it goes to show, 
in our opinion, is that there is much useless surface pro- 
vided. ‘Taking Fig. 16, it seems to be pretty clear that 
the pipes at the chimney side of the beldge might be 
greatly shortened without doing any harm. The idea 
involved in making these pipes so long appears to be that 
in no other way can economy be secured. That this 
lengthening of the tubes does very little good is proved 
by two facts. First, the De Naéyer boiler—popular on 
the Continent—consists really of two boilers, one placed 
behind the other; No. 2 being really a heater or econo- 
miser more than a boiler. Secondly, economisers can 
always be added with much advantage to boilers of 



































Fig. 16a 





the Root type. Bearing in mind what we have already | 
said about distribution, every one of our readers interested 
in the subject will understand how much may be done | 
with the aid of tiles laid on the tubes to distribute the | 
gases; and it ought to be found possible in all cases to 
avoid the down draught and carry the smoke upwards, so 
as always to apply the heat to the undersides of the tubes. 
Beyond question, much of the inefficiency of the water- 
tube boiler is due to the way in which the heat is applied. 
But, on the other hand, it must not be forgotten that the 
engineer is not always free to do what he wishes. For 
example, a better result would be got in the case of Fig.16 
if the pipes were shortened in length by one-third, and 
the same surface maintained by adding to their number 
and arranging them in a greater number of vertical tiers, 
the products of combustion always ascending between 
them to the chimney. But a little thought will show 
that the arrangement might make the whole structure too 
high, and that by adding unduly to the number of tiers 
delivering into single headers, heavy priming might be 
set up for reasons already explained. Again, it is wrong 
in principle to apply the greatest heat at the highest end 
of the tube. As the bubbles of steam in rising drive or 
push the water before them, the circulation will be more 
assured if the bulk of the steam is made in the lower 
ends of the tubes. But 
to this plan there may 
be objections. Thus, for 
example, it might bring 
the grate too near the 
tubes, and the furnace 
door might interfere with 
the back header. The 
arrangement roughly 
sketched in Fig. 17 
shows a method of con- 
struction for which many 
advantages might be 
claimed. Here a water 
box is placed over the 
fire to catch the radiant 
heat, and the hot gases 
pass up through the 
tubes, so that there is no waste surface. The objections 
to the scheme will suggest themselves as freely as the 
advantages. 

On one point it is necessary to insist—it is constantly 
overlooked or forgotten—it is that the hot gases ought 
always to be caused to beat against the surface to be 
heated, and not allowed to run along it 
Thus the plate A is much more efficient | 
than the plate B. Asa rule this prin- 
ciple can be very freely applied in 
water-tube boilers. Thus if we turn to 
Fig. 16, it will be seen that the gases move nearly 
at right angles to the tubes. In the case of the 
Yarrow boiler they do the same, the tubes being nearly 
vertical and the gases moving horizontally, or at 
least nearly at right angles to the tubes. But cir- 
cumstances may arise when a better result can be got by 
allowing the gases to move as in B. Because, if a 
vertical tube be placed in a stream of gas moving in a hori- 
zontal direction, then one side only of the tube will be 
heated, as in Fig. 18, the 
zone marked by the 
dotted line being nearly 
free from hot gas. If 
one pipe stands between 
and shelters another the 
case is, of course, still 
worse. _ If the pipes are 
arranged as at B B, and 
currents of hot gas pass 
as shown by the arrows, 
then the whole or nearly 
the whole of the tube 
surface may be regarded 
as efficient, and the principle can be applied in practice 
with very excellent effect, as we hope to show when 
dealing with the question of reduction of weight. 

Summing up, we may say that the number of ways in 
which the heating surface of a tubulous boiler can be 
arranged is almost endless, and that in very many 
instances the wrong arrangement is adopted, sometimes 
through ignorance, sometimes because advantages are 
secured which countervail, or are believed to countervail 
the loss. Thus, for example, the down-draught system, 
Fig. 16, is extremely convenient when a battery of boilers 
have all to deliver the products of combustion into one 
culvert common to them all, leading to the chimney. 
This makes not only a very neat arrangement, but posi- 
tively, in many cases, where the boilers are working in 
crowded cities, the only arrangement that is possible. 
Where, however, it is possible to avoid them, no down- 
draughts should be permitted. They, in all cases, repre- 
sent waste of heating surface at all events. Further- 
— every effort should be made to take up the radiant 

eat. 

One matter of very great importance must be mentioned, 
although the ground it coversis toolarge to be entered upon 
here. Unless care is taken, tubulous boilers will produce 
clouds of smoke ; indeed, none of them are adapted for 
the use of bituminous coal. We do not say that such 
coal cannot be burned; we do say that we have seen so 
much trouble incurred in the attempt to burn it that a 
word of warning is necessary to those who propose using 
it. Abroad the difficulty has been dealt with by the 
adoption of step grates; but the boilers fitted with 
these are not pushed hard. In this country mechani- 
cal stokers, especially Jukes’ grates, have been used 
with success; but they will not tolerate much for- 
cing. If bituminous coal must be used, the grates and 
boilers should be big enough to provide all the steam 
needed without hurrying them. If this is not done, then 
smokeless—or nearly smokeless—steam coel must be 
provided. It should never be forgotten that the success 
of the mechanical stokers in keeping down smoke depends 
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mainly on their being worked a fixed pace, maintaining 
constantly the same thickness of fire; and the best 
rate, so far as the suppression of smoke is concerned, 
having been got by experiment, it must be steadily adhered 
to subsequently. 








CARNOT AND MODERN HEAT, 
By Dr. OLIver Lopez, F.R.S, 
No. VI. 
PRELIMINARY CONSIDERATIONS AS TO THE PRACTICAL 
ATTAINMENT oF HicH EFFICIENCY. 


Amip more general investigations on the motive power 
of heat Carnot is led into a digression concerning the 
specific properties of substances which qualify them to 
act as the working substances of heat engines. For 
although he has shown that the theoretical efficiency is 
independent of such details, yet the practical attainment 
of any reasonable approach to such efficiency may be 
eminently dependent thereon. Besides, there are other 
matters, such as the strength of materials used in the 
working parts, which limit the usefulness of the great 
majority of working substances.’ 

For instance solids and liquids, though they might 
theoretically be used to develope power if none of these 
details had to be attended to, yet in practice are out of 
the question. It is true that they will exert enormous 
forces when put under proper constraint and heated, but 
Carnot perceives that enormous force is precisely what 
is not wanted. What is wanted is a moderate force 
exerted over a considerable range, not a gigantic force 
over a microscopic range, although the product of force 
and distance might be the same in both cases. Great 
strength of material would be needed in an engine con- 
structed to cope with the expansive forces of liquids and 
solids, and unless the said materials were impossibly 
rigid their useless yield would consume a good deal of 
the available range of expansion before motion began. 
A material better adapted to serve as a working sub- 
stance, therefore, is one with small expansive force but 
great range of expansion. Something that will, in fact, 
prope] a crank through a long stroke with high velocity, 
and not something that can bend the axle and shear off 
the crank pin. 

Carnot points out that one of the objections to saturated 
steam as a working substance, is that at high tem- 
peratures its pressure is unmanageably high. The 
pressure and temperature of a saturated vapour are 
inseparably connected, and you cannot have a boiler 
containing steam and water at high temperature without 
also having it very strong; and the working parts of 
the engine into which the high-pressure steam is admitted 
must be very strong too. 

A liquid with a higher boiling point and lower vapour 
pressure would do better, but an unsaturated vapour or a 
permanent gas might do better still. For in gases there 
is no necessary connection between pressure and tem- 
perature; air may be made red-hot and yet its pressure 
kept quite small, whereas red-hot saturated steam would 
exert a pressure comparable to that exerted by fired gun- 
powder or some milder form of explosive. Hence Carnot 
suggests thatan air or some form of direct combustion engine 
may turn out to be more economical than a steam engine, 
whose practicably attainable highest temperature seems 
limited; while, nevertheless, without such high tem- 
perature good efficiency is impossible. Moreover, he 
realises quite clearly the very vital defect still prevalent 
in the best steam engines, viz., that the high temperature 
of the furnace is not even attempted to be utilised. The 
boiler is regarded as the source of heat, and every fall of 
temperature from that down to the condenser temperature 
is jealously watched, and utilised if possible; but the 
tremendous fall of temperature of more than a thousand 
degrees between furnace and boiler is practically ignored. 
Engineers are satisfied if they can get all the heat pro- 
duced by the combustion of coal into the water of the 
boiler, without appearing to care about the loss of so 
immense a gradient of temperature, whose sole function 
at present is to propel the heat through the walls of the 
fire-box with sufficient rapidity. It is as if they re- 
membered the first law of thermodynamics—that heat 
cannot be allowed to escape without loss of energy, 
and forgot the second law—that the availability of heat 
energy depends on temperature also, and that any need- 
less drop of temperature is so much sheer waste, even if 
all the heat is retained. Much as if a hydraulic engineer 
should deliver water at low pressure instead of at high, 
saying that since the quantity of water is the same it 
would drive turbines just as well. 

Carnot proposes to utilise in suitable gas or air engines 
the products of combustion at their own high tempera- 
ture, and then, instead of expelling these products still 
hot into the atmosphere, to use them for the purpose of 
generating steam in a boiler (page 121 of the translation 
quoted in Art. I.) As thus stated, this process may be 
too cumbersome, but it contains the essence of future 
possible improvement in heat engines. To utilise an 
reasonable proportion of the combustion energy of coal, 
the high temperature of combustion must be made 
directly available. At present not one-tenth of the 
energy is used, and it is in the waste 90 per cent. that 
so great a field is open for improvement—sufificient to 
throw into the shade all trivial economies and refine- 
ments, such as at present constitute the difference 
between one form of engine and another. At present 
nearly all steam engines are about equally efficient, or 
rather inefficient. Some get as high as 9 per cent., while 
others are as low as 6, but where all are so bad the 
differences are insignificant. If it be objected that the 
great gradient of temperature between furnace and boiler 
is necessary, in order to maintain conduction through its 
walls at the proper rate, the answer is: Yes, it probably 
is necessary under present conditions, where combustion 
has to occur amid the tubular surfaces of the boiler. So 
great a mass of cool material seriously interferes with 





combustion, and although most of the actual heat may 
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be intercepted, plenty of the chemical energy escapes up 
the chimney in the form of unburned or partially burnt 
products, even with the comparatively wide tubes in 
present use. The half-burnt stuff is not necessarily 
smoke only, but various invisible hydrocarbons and low 
oxides as well. 

If a boiler designer were to say that by his arrange- 
ments he could get every particle of heat developed in 
the furnacé into the water of his boiler, it would sound 
pa: but even if true it need not be satisfactory, 

use the chemical action of the furnace might be so 
interfered with that its heat production per pound of 
fuel might be very small. A fire-box might conceivably 
a distil the fuel, like a gas-retort. There are in 
fact three things to be attended to in boiler economy, 
before all the chemical energy of fuel can be really 
utilised, even by a perfect heat engine, viz :— 

(1) That all the fuel shall be completely burnt, so that 
all the chemical energy turns into heat ; 

(2) That all this heat shall enter the boiler ; 

(8) That the temperature difference between furnace 
and boiler shall be ni. 

These are admittedly counsels of perfection; and the 
third is at present not even approximately aimed at; nor 
is it in the ordinary sense, as it stands, practicable. The 
second is attended to by everybody, up to the reasonable 
point of securing a proper draught, but I have known 
skilled engineers apparently oblivious of the first. How- 
ever, in practice some fair approximation to the two first 
conditions is I suppose frequently attained; attention to 
the third condition, the avoidance of the present steep 
gradient of temperature between furnace and boiler, is 
far the most important at the present time. Remember 
that it is not the mere heat that is wanted, but the 
motive power of that heat. If only all, or even half, the 
energy of fuel could be utilised in marine engines, a revo- 
lution would be effected in the carrying capacity of mer- 
chant ships, and in the dependence on coaling-stations 
of ships of war. 

It is the necessity for permitting combustion in situ 
that limits the effective surface of a boiler, and renders 
necessary so steep a gradient of temperature. If the 
substance was already burnt, the water area might be 
extravagantly subdivided and extended, after the manner 
of a surface condenser, and then a much smaller drop of 
temperature would serve; and even though the escaping 
gases were reduced in the end to boiler temperature, they 
might still be used to heat the feed-water, or to jacket 
the cylinder, after they have left the boiler. 

However, it is by no means certain that such a system 
of gas or oil engines in combination with a steam engine 
would be a practical solution of the problem. Practical 
solutions must be left to inventors, who are seldom back- 
ward ir devices when once the principles on which they 
have to work are clear. A less cumbrous and more 
probably feasible modification of Carnot’s design is 
casually made by Lord Kelvin in his 1849 essay (foot-note 
to page 192 of the volume under review), viz., instead of 
using &@ permanent as the intermediary, to employ 
steam only, but at first in a superheated or non-saturated 
condition, so as to avoid the difficulty which would other- 
wise be caused by its great pressure when hot enough to 
be really efficient. It is well known that difficulties of 
lubrication have hitherto prevented this indication of 
theory from being successfully utilised, but such trouble- 
some details as these of lubrication are eminently suited 
to the prowess of inventors. The main practical purpose 
of these articles is to enforce the immense advantages of 
highly superheated steam, which we shall shortly find 
are much greater than would be thought probable in the 
light of the portion of theory so far treated. 


Speciric PROPERTIES OF SUBSTANCES. 


One of the most important matters relating to the 
practical attainment of high efficiency is the consideration 
of the properties of the material which is to be used as the 
working substance ; and in imitation of Carnot, I must 
now make a digression as to the properties of a few of 
such materials as are likely to be employed. And I 
shall choose the following :—Permanent gases, saturated 
steam, other saturated vapours, and superheated steam. 

(a) Gases.—The permanent gases are of all materials 
the most amenable to simple calculation, and their 
properties may be thus summarised :— 

Reckoning temperature from absolute zero, their 
characteristic equation iste = const. Their isothermals 


are rectangular hyperbole, p v = const. Their adiabatics 
are curves, p v* = const., whose index /, though not 
exactly the same for all gases, is practically always about 
1-4 or t. Their isothermal elasticity is simply equal to the 
pressures they are exerting. Their adiabatic elasticity is 
k times the pressure. Their coefficient of expansion is 
the reciprocal of the absolute temperature at which they 
are. No internal work has to be done in separating their 
molecules, and consequently any heat given them goes 
either to warm them or to do external work, or both; a 
fact which is expressed by the equation dQ = pdv+ 
cdaT. 

From this, in combination with the characteristic 
equation, the shape of the adiabatics directly follows, in 
the form T v‘-!= constant. Their specific heats—c’ and 
c—can always be calculated from the simple facts that 


e=ke, and ¢-c=F°. 
Calling the last characteristic constant R, we have 
a ee! 
k-1 2° 


and since R varies inversely as the molecular weight of 
the gas, so also does c vary—its specific heat per unit 
weight at constant volume. In other words, the heat 
weer me | to warm a mass of any permanent gas pro- 
portional to its molecular weight through a given range 
of temperature is practically the same for all gases. 

We ion frequent occasion to use this gas constant R, 


and it will be well to explain more fully its physical mean- 
ing and to calculate its value. As defined, it stands simply 


for the characteristic constant of gases rr but we have 


just seen that it equals the difference of the two specific 
heats, expressed in energy units; in other words it is the 
work done when unit mass of gas expands one degree 
against constant pressure. That is to say it is p oe 
when p is constant. 

Now the work thus done varies directly with the bulki- 
ness, or inversely with the specific gravity, or molecular 
weight, of the gas. So that if instead of unit weight we 
take a molecular weight, that is instead of 11b. of any 
gas, we take 16 lb. of oxygen or 14 lb. of nitrogen or 
22 1b. of CO, or 1 Ib. of wi or 14°4]b. of air, the 
work done by every one of these quantities when heated 
1 deg. against constant pressure will be identical; and 
accordingly the heat which must be supplied to them, to 
do the warming, is identical too. Now it so happens 
(accidentally) that this amount of heat is almost exactly 
one thermal unit, that is to say is the heat needed to 
warm a pound of cold water likewise 1 deg. And accord- 
ingly the energy corresponding to it, viz., the quantity R, 
is very nearly equal to J the mechanical equivalent of a 
thermal unit. This is true on any scale of temperature. 
Thus then it is very convenient to remember that, with 
sufficient practical accuracy, the characteristic constant 

7 J 
for air is 74 
expanding pound of air when warmed 1 deg. Fah. 
is the value of R for air. 

To illustrate these things diagrammatically, draw two 
isothermals one degree apart—Fig. 17. Take any given 
volume of gas in state A, and suppose it first heated up 
to B, at constant volume, and then expanded down to 
C, so as to regain its original pressure. Or, instead 
of this, it might be allowed to expand at constant 
pressure along A C. Draw adiabatics through A, B, 
and C. The heat imparted during the A B opera- 
tion is the area labelled c, bounded on the top by A B. 


, or 54 foot-pounds of work done by each 


This 


Tt! 


\B 
\ 
N 
XN 
XN 
ae c 
FIC. 
A. a <4 
te 
sc AS an 
\ ~ VN 
\ ™ N \ in 
X ~ oy \ ~ 
\ ba ‘\ 
ei \ 
2 ( a 
\ x 2 
ms \ 
iN NR» 
~ NI ‘\ 
\ \ 
\. ~ XN 
\ % \ 
\ m ‘ 
\ . ‘\ 
\ . . 
~ ‘ . 
\ Cc 


Diagram illustrating the specific heats of a gas at constant volume and 
constant pressure, and the fact that the difference of the two specific 
heats <’ - ¢ cone the gas constant R. 

The area labelled c extends up to AB, and is the heat capacity at 
constant volume. 

The area labelled c’ extends up to AC, and is the heat capacity at 
constant pressure. 

The area R extends only to C D, a line drawn so as to cut off an area 
CDEequaltoABE. R might also be represented by the area bounded 
by £ C and two verticals. Hence in a correct figure C D would be parallel 
toBA. 


The heat imparted during the BC operation is B C D 
plus the area labelled R, where C D is a line drawn so as 
tomakeC DE=ABE. By this device the c and R areas 
satisfy the necessary conditions that when added together 
they make up the whole area c’ (bounded at top by A C), 
which is the heat given to the gas to warm it one degree 
at constant pressure. 

When unit mass of gas expands isothermally between 
two adiabatics its volume increases in a constant ratio, 
whatever the temperature may happen to be. This 
follows at once from the relation T v*-! = const., for, if 
the letters A B C D, in Fig. 18, represent the volumes of 
those states, 

Cc 


T D 


ey i 
B = (7) = (=)? = A = 8, say, 
ae a ' 
wherefore 7. r, Say; 


the heat imparted during the AB operation is R T 
log. r, and the areas in Fig. 18 (to be compared with 
Fig. 15), representing the available heat and the waste 
heat, are as labelled. 





Available and useless heat expressed in terms of the gas-constant R, 
and the isothermal expansion ratio r. 


Furthermore, if a gas expand adiabatically between 








two isothermals, not only is the volume ratio a constant 
quantity s, as specified above in terms of the tempera- 














tures, s = () z, but the work done thereby is con. 


stant, whatever the entropy may happen to be. 

For instance, during the operation A D, or the 
operation BC, the work done is the same. This is 
an immediate consequence of the fact that the energy of 
a gas is a function of its temperature only. 

This makes the complete calculation of a Carnot gas 
cycle a very simple matter. There is no need to attend 
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Scheme of air or gas engine Carnot cycle, A BC D, showing the equality 
of areas under A D and B C, and the equality of volume ratios under all 
four lines of the cycle in opposite pairs. That is to say :— 
ADDA=BCCB, 
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to the shape of the adiabatics, for since the areas AD DA 
and BC C B—Fig. 19—are equal, they cancel each other. 

Erratum.—By some mistake, made after the correc- 
tion of the proofs, Figs. 14 and 14a last week were inter- 
changed, so that the Seosigtion affixed to Fig. 14 applies 
to 14a, and vice versa. 








THE HEILMANN ELECTRIC LOCOMOTIVE. 
(By our Special Commissioner.) 

Tue careful tests which were made on February 2nd 
and 3rd of the Heilmann electric locomotive upon the 
Chemin de Fer de l'Ouest, at Havre, will do more than 
anything else to publish to the world the results already 
obtained with this new system; and they have 
at least demonstrated that it is evident that the 
locomotive is quite capable of drawing an ordinary 
train at a high speed. Before, however, entering into 
a description of the locomotive itself, I think it well 
o state the nature of the arguments which Mr. Heilmann 
employs to justify his new departure. Not a few of these 
will be rejected as unsound by English engineers, but it 
is necessary, nevertheless, to state them .Mr. Heilmann 
holds, then, that with the present system of road-bed, and 
with the present method of forming the permanent way, it 
appears certain that the maximum speed and tractive 

wer obtainable with the ordinary steam locomotive 
a been attained. The gauge of railway, 4ft. 84in. wide, 
which is by far the most common both in Great Britain 
and throughout the rest of the world, although amply 
sufficient for the traffic obtainable in the early days of 
railways, is now an obstacle in the way of securing 
greater tractive power or increased speed. If the centre 
of gravity of the locomotive is to be kept reasonably low, 
it is evident that the fire-box must be of such dimensions 
as to go between the frames, and the latter, being inside 
the wheels, leave a width of scarcely 4ft. 2in. as the 
maximum obtainable. Even supposing the fire-box were 
widened above the frames, the centre of gravity of the 
whole machine is raised, and the total width of the 
engine over the foot-plate would become greater 
than is allowable upon the present railways. The 
locomotive superintendents upon the chief railways 
find that the most mel engines that can 
built upon the compound principle do not develope 
sufficient tractive force to draw the long and heavy trains 
of wagons which are now employed. Some new design 
is therefore required, and it must be of interest to notice 
any new departure which promises to diminish the losses 
in the mechanism, or to so alter the design as to allow of 
the production of a more powerful machine. One of the 
chief disadvantages of the ordinary steam locomotive is 
that the speed of the wheels is directly dependent upon 
the speed of the piston, and that therefore when it is 
necessary to climb an incline less power is obtainable 
from the engine, owing to the diminished piston velocity, 
than would be forthcoming if this velocity could be 
increased without causing an increase in the speed of 
revolution of the wheels. It a vg therefore, that one 
of the chief things to be sought for is some method of 
coupling the engine to the driving wheels which should 
allow of changes in the relative values of piston and 
wheel velocity. Many inventors have attempted to solve 
this problem, and several fairly satisfactory mechanical 
methods have been brought out which are applicable to 
the transmission of small amounts of power, although 
quite unsuited for dealing with larger powers. The 
power of obtaining this proportional difference in velocity 
is the first point to be aimed at. The second point 
worthy of attention is the suppression of coupling rods. 

It is, of course, well known that the use of coupling 
rods adds very greatly to the internal losses by friction 
in the engine itself, and also increases the resistance upon 





Fes. 9, 1894. 


THE ENGINEER. 


109 








THE HEILMANN ELECTRIC LOCOMOTIVE 


es Fig. 3 
































jj = 


Va 








the rails. Even with the connecting rods off and only 
the coupling rods left on, the resistance at starting of a 
two-coupled engine reaches 26°5 to 28°5 lb. per ton, 
while I was informed that the Heilmann locomo- 
tive can be started with a pull of 7:26 lb. per ton. 
Another bad feature in the ordinary locomotive is the 
want of balance of the revolving parts. It is impossible 
to obtaina satisfactory balance even with the most careful 
attention, and although the effects of the want of balance 
may not be very serious at low velocities, they become 
very important at high speeds. For each type of loco- 
motive there is a well-defined critical speed beyond which 
it is undesirable to pass, and this speed will vary accord- 
ing to the quality of the permanent way. To take 
examples from the French railways, I find that upon 
the Chemin de Fer de l'Ouest it is forbidden to exceed a 
speed of 80 kiloms.—49°6 miles—per hour; while upon 
the Paris, Lyon, and Méditerranée, and also upon the 
Paris and Orleans lines, the speed is allowed to rise to 
120 kiloms.—74°4 miles—per hour; ana upon the Chemins 
de Fer du Nord et de Test a speed of 100 kiloms.— 
62 miles—per hour must not be exceeded. Your readers 
will remember the results obtained by Mr. J. N. Barr in 
the United States, after a long series of tests upon the 
action of the wheels of a locomotive upon the rails. It 
was proved that the ratio between the force acting upon 
the crank pin and the pressure of the wheel upon the rail 
varied enormously, and very irregularly during each 
revolution of the wheel. 

One other disadvantage of the ordinary locomotive is 
its rigid wheel base ; and this is especially noticeable in 
three-coupled engines, even although the middle wheel 
may have a thin flange, or perhaps none at all. In order 
to obtain the maximum flexibility the use of bogies is 
a necessity, and it is impossible to employ them with 
locomotives of the ordinary type. It is possible also 
that some slight advantage might be obtained if the 
chimney of the engine were at the trailing end, as 
the gases from the fire-box would pass towards 
the chimney in the direction opposite to that in 
which the engine was moving; but this is a minor 
consideration. One other point of importance is that in 
express engines the whole weight of the locomotive is 
not useful for adhesion, and the tender is always a dead 
load to be drawn; if the weight of both engine and 
tender could be used to obtain adhesion upon the rails, 
it is obvious that more tractive power could be employed 
and the wheels would not be skidded. With these views 
in his mind, Mr. Jean Jacques Heilmann, of Paris, 
considered the best methods of getting over the difficul- 
ties of the case, and it appeared to him that by the use 
of electricity afar superior engine could be produced 
than the ordinary steam locomotive. Supply of current 
from a central station was put out of the question, as it 
was obviously impracticable to put down conductors 
upon the ordinary main lines of railway in their present 
condition. Obviously a self-contained locomotive must be 
designed, and the inventor began with the object of 
having a special rolling stock as well as a special | 
locomotive, and in this manner to use the dead weight of | 
the whole of the train for adhesion. In concert with Mr. 
F. Drouin, a scheme was arranged by Mr. Heilmann by 





which an electric motor was to be placed upon each axle 
of both engine and carriages, and current produced upon 
the locomotive was to be supplied to these motors. Very 
soon, however, the idea of designing special rolling stock 
was laid aside owing to the largely increased cost which 
would be thereby necessitated, and it was resolved to 
build a locomotive which should produce its own elec- 
tricity and supply the current to a motor upon each axle. 
The parts of the locomotive were to consist of a boiler, a 
stationary compound engine driving a dynamo, and a set 


of motors. In this way it would be possible to run the | 


steam engine at any desired speed while the motors were 
running at a very different velocity, thus obtaining the 
disconnection between the piston and the wheels which 
we have seen to be desirable. The inventor then 
submitted his project to Mr. Charles Brown, of Basle, 
Switzerland, so well-known from his connection with 
the Winterthur works, and since that time Mr. 


Fig. 4 





Charles Brown has collaborated with Mr. Heilmann. | 


About this time the success attending the trans- 
mission of power from Lauffen to Frankfort had 
attracted great attention to the three-phase dynamos 
and motors designed by Mr. C. E. L. Brown (the son of 
Mr. Charles Brown), then with the Oerlikon Company. 
It was decided that the three-phase machines, having 
neither commutators nor brushes, were specially adapted 
to the required purpose in the electrical locomotive ; but, 
before a definite decision was arrived at, it was judged 
desirable to make some special experiments. For this 
purpose a motor of 60 to 80-horse power was built by 
Mr. C. E. L. Brown in the form suitable for use upon a 
locomotive axle, and it was placed in a suitable case, 
provided with a pulley at each end for test purposes. A 
dynamo upon the same principle was also built, and the 
trials commenced, when it soon became obvious that 


| although at full load the motor gave extremely good 


sary that there should be at least approximate syn- 
chronism between the dynamo and the motor. As this 
would have been a great disadvantage, it was decided 
that direct current machines should be used; and I 
may now proceed to the description of the actual loco- 
motive which has been built. 

Mr. C. E. L. Brown is now one of the partners in the 
firm of Brown, Boveri, and Co., of Baden, and the manu- 
facture of the electrical portion of the work was placed in 
their hands, while the building of the engines was carried 
out in Havre by the company styled the Forges et Chan- 
tiers de la Méditerranée, who employ about 3500 men 
altogether in Havre alone, the bogies being built, how- 
ever, by the Compagnie Francaise de Matériel de Chemins 
de Fer at Ivry. Above we give a view, Fig. 3, taken at an 
angle from the leading end. The engine is named La 
Fusée Electrique, or the Electric Rocket, in allusion to 
its forerunner. We can now enter into the details of 


| construction. 


The boiler is of the Lentz type. This type had already 
been applied to other locomotives with successful results. 
The fire-box consists of a corrugated tube provided with a 
bridge, arranged so as to deflect the gases downwards. The 
effect of this bridge is greatly to reduce the quantity of 
ash carried into the smoke-box; in fact, when the box 
was opened in my presence on Friday, February 2nd, 
there was only about 4in. in depth of fine ash, although 
I was assured that it had been purposely left uncleaned 
since December 2nd, 18938, and in the interval the engine 
had been frequently used. The combustion chamber 
between the tubes and the bridge of course allows for the 
deposit of a great quantity of ash, but it is evident that 
the tubes are not as liable to become choked as with the 
ordinary type. The boiler is built entirely of steel, and 
the principal dimensions are as follows :— 

Total length ... .. 25ft. Llin. 
Maximum diameter 6ft. 4in. 
Diameter of fire-box 4ft. 5°15in. 

Grate area 24°21 square feet. 





Heating surface in fire-box... ... ... 194°3 99 
a a tubes 1367°7 i 
Total 1562°0 is 


Weight of water contained, about 10 tons. 

At each side of the boiler are placed the coal bunkers 
and water tanks, the former holding five to six tons, and the 
latter 2680 gallons. The boiler is fed by two injectors, no 
feed pump being used. 

As I have previously stated, the boiler is at the trailing 
end of the engine, sufficient space is left for the stoker, 
and in front the steam engine is placed across the loco- 
motive. An examination of the illustration above will 
show one of the cylinder covers, which is level with 
the outside of the cab. The engine itself is illustrated in 
Figs. 1 and 2, of which Fig. 1 is an elevation of the 
side next to the fire-box, and Fig. 2 a longitudinal section ; 
it is designed to develope 600-horse power. The cranks 
are 180 deg. apart, and the high-pressure piston drives 
through two connecting rods working upon two cranks. 
All the parts are as well balanced as is possible, and Mr. 
Chas. Brown, who designed the engine, gave this point 
his special attention. There is no necessity for reversing 


results, and started easily with the load on, it was neces- | the engine, therefore only one excentric for each slide 
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valve is necessary. These valves are of the Corliss type, 
and the arrangement of the steam and exhaust ports will 
be clearly seen from Fig. 2. The low-pressure excentric 
rod has upon it a pin which works a small crank keyed 
upon a spindle carrying a worm, and this worm gears 
into a worm wheel which actuates a rod which will 
be seen in Fig. 1, and by means of certain rods 
and bell-crank levers each Corliss valve has an end-long 


Fig. 
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movement given to it, so that the resultant motion is of 
a screw form; this is, of course, intended to prevent 
grooving. 

The pistons of both cylinders are of equal weight, and 
the two connecting rods of the high-pressure engine are 
balanced with the connecting rod of the low-pressure 
cylinder, and each cylinder is intended to do the same 








Fig. 


brushes can be regulated for lead by means of a hand 
wheel, which through a worm and worm wheel acts upon 
the collector carrier. The outside diameter of the 
armature is 48°78in., and the dynamo can develope 1025 
ampéres at a pressure of 400 volts. The exciting current 
is provided by a separate dynamo with four poles. It is 
compound wound, and requires about 20-horse power to 
drive it, but is intended to be used to provide electric 
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light for the carriages also. This exciter runs at 300 
revolutions per minute, and is driven direct by a small 
inverted vertical engine with two cylinders acting upon 
cranks placed at 180 deg. apart. This engine is illus- 
trated in Fig. 7, and its chief peculiarity is in the 
form of the slide valves, which are circular. These 
valves are held freely, so that if there is extra friction 


2 














amount of work. 
in Table A. 

The exhaust steam from the low-pressure cylinder 
passes through the large pipe seen in the illustration on 
page 109, to the blast pipe. This steam engine is coupled 
to a direct current dynamo, shown in Figs. 4, 5, and 6, 
which acts as generator, and is of the six-pole type, with 


The principal dimensions are given 


Fig. 5 
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upon one part the valve can turn and free itself. The 
principal dimensions are shown in Table B. 

This small engine is placed at the left side of the loco- 
motive, and drives the dynamo, which is placed at the 
right side, through a piece of shaft. The current from 
the generator is led through suitable switches to the 
motors, one of which is shown fixed upon its axle in 


Fig. 6 


























Gramme ring armature. The round cores of the field 
magnets are cast solid with the frame of mild steel, and | 
pole pieces are bolted on which serve to retain the | 
bobbins in position while increasing the polar surface. 
The windings of the armature, which are at the same | 
potential, are joined together, so that although the 
machine is provided with three pairs of collectors, it 
could work with one pair only. Each collector consists 
of three square carbon brushes, and each carbon is pressed 
up separately by a spiral spring. The whole of the 
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Vig. 8, and a cross-section in Fig. 9. It is of the four- 
pole type, two poles being consequent, and there are 
only two bobbins; these motors were all designed by Mr. 
C. E. L. Brown. The field magnets are of mild steel ; 
the armature is a ring with teeth, but these teeth are chiefly 


| intended to secure safe driving of the windings ; its out- 


side diameter is 25*6in. The armature is mounted upon 
a steel tube which carries the whole motor, and the tube 
is attached to the axle, but insulated from it by woodite. 


| The actual driving is effected by means of a flange at one 
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end of the tube, and this is provided with notches lined 
with woodite; projecting parts fixed to the arms of the 
wheel enter these notches, so that positive driving is 
obtained. The field magnets rest upon the steel tube by 
means of two bearings having automatic lubrication, 4} 
the brushes are of carbon, and can be adjusted through 
openings in the casing. ” 


TABLE A, 
Output at a speed of 300 revolutions per 
Osa!) onc) ase, wink ans, 0ds ase ave QOD ALP: 
Output at a speed of 500 revolutions per 
a Ee ee ee, 
Cut-off in the low-pressure ... 60 per cent, 
‘ a oe 6 ‘ 
Diameter of the high-pressure cylinder 16°73in. 
” » low ” ” 25°6in, 
Stroke paexee 11°8lin. 
Boiler pressure Uae aines: (eee sons 170 1b, per sy. in 
Pressure in the low-pressure steam chest : 
Pe AS erie a a 
Load for admission in the high-pressure : 
cylinder... ... ; : 1 per cent, 
Lead for exhaust in the high-pressure 

eylinder ; eee ae 
Lead for admission in the low-pressure 

| rer : ae 
Load for exhaust in the low - pressure 

cylinder és ‘ 9 fe 
Assumed steam consumption per I.H.P. 

per hour : ; ; . 200 Ib, 
Assumed steam consumption per B.H.P. 

per hour geet Sia” ant aD 
Total weight of the steam engine 5:1 tons. 


As may be seen in Fig. 8, the left wheel can |x 
removed, as it is merely bolted on. The Westinghouse 
brake is used, but the brake shoes do not press upon the 
tire in the usual way, but act upon a drum fixed to the 
inside of the wheel. The whole locomotive is carried 
upon two bogies, each of which has four axles. Each 
bogie frame consists of a pair of plate frames, stayed by 
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means of a steel casting, which carries the pivot bearing 
and rubbing pieces; besides this there are other cross 
stays. Each side frame is built up of two steel plates, 
riveted together with distance pieces between the two. 
The springs are of the laminated type, and are placed 
underneath, one spring serving for the axle-boxes at the 
same end of two adjacent axles. The axle-boxes are so 
made that by the removal of a cover and the lifting of the 
engine, the corresponding top brass may be removed. 
One advantage claimed for the arrangement of bogies is 
that the vertical lift caused by inequality in the heights 
of the rails at the joints is effected gradually, and the 
shock is therefore much less. ‘The engine itself is of no 
greater length than the ordinary locomotive with tender 
used upon the Chemin de Fer de l'Ouest, so that it can be 
turned upon the ordinary turntables. Its extreme length 
over the buffers is 16 metres (52ft. 6in.), and the gauge 
1°44 metres (4ft. Shin.). 


TABLE B, 
Diameter of the cylinders 5°9in. 
RD i cas cose cons 59in, : 
Pressure in steam chest 170 1b. per sy. in. 
Lo 50 per cent. 
Lead for admission 0°5 per cent. 
is Is cas one. ons ... 14 per cent. 

Assumed consumption of steam per 

indicated horse-power ... ... 30°8 1b. 
Assumed corsumption of steam per 

brake horse-power ..._ ... 37°4 1b. 


I shall now pass on to a description of the actual tests, 
which were made upon Friday, I'ebruary 2nd, and Satur- 
day, February 8rd; but before doing so I must state 
that the present engine is considered by Mr. Heilmann 
as merely experimental, and a second engine would be 
much improved. Its power is put down as 800-horse 
power, and it was completed and tested for the first time 
on the 2ist August, 1893. The first trials were made 
upon the railway on the cannon-testing ranges at Hoc; 
the second series were carried out upon the line between 
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Havre and Graville, when it was proved that the engine 
ould draw a train weighing 450 tons at a slow speed. 
Since that period a series of more important trials have 
been made between Havre and Beuzeville, in order to 
test the stability of the engine at various speeds, and up 
to the present time a speed of 49°6 miles per hour has 


»n reached. 
ot ‘must be clearly understood that the tests are 


Fig. 8 
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strictly regulated by the railway company, who are 
gradually permitting runs to be made at higher speeds. 
It is considered proved that locomotives of 1200-horse 
power can now easily be built on the same lines. In 
Fig. 10 1 give a section and a plan of the line between 
Havre and Beuzeville-Bréauté. The steepest gradient is 
there given as 1 in 125, but I am told it is in reality 























| during the tests there were present, Mr. Drouin to note 
| the readings of the ampéremeters and voltmeters, the 
| pilot to control the Westinghouse brake, a man attending 
| to the motor switch and steam lever, one man attending 

to the exciter engine, while upon the firing foot-plate 

there’ were the stoker and a boy to break up the coals, 
| and three oilers to attend to the large steam engine, thus 
' making one chief engineer and seven men and a boy. 

As one stands in 
the front chamber 
looking in the 
direction in which 
the engine is 
travelling the valve 
for the Westing- 
house brake is in 
the front between 
the windows, and 
the centre of the 
floor is occupied by 
the steam lever or 
regulator handle 
and the lever regu- 
lating the exciting 
current in the field 
magnet coils of the 
large dynamo by 
means of resistance 
coils below the foot- 
plate. Directly 
over this, and fixed 
to the roof, is a 
multiple switch, 
consisting of eight 
separate switches 
coupled together. 
Swan Eno Each switch en- 

| ables the direction 
of the current to 
be changed in one of the motors upon the axles. 

Below is a diagram of the connections. D is the main 
dynamo, and F M the field coils; d is the exciter, and 
Ff m its field coils. R is the adjustable resistance. S is 
a very important switch which is closed at starting, thus 
enabling the large dynamo to act as a motor for a few 
seconds and start the steam engine, after which the 
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about 1 in 120. The total distance between Havre and 
Beuzeville is 15°96 miles. The train was timed as follows: 
Departure Arrivalat Depar. from Arrival in 
from Havre. Beuzeville. Beuzeville. Havre. 
am, a.m, p.m, p.m. 


Day. 





Friday... . 1... 108 ... 12.40 
” Gea a ts Se Ce 

Saturday... «. Ig0 ... 1047 ... E235 ... 125 
” «Gee SU OSes RI ae ee ERE 


The speed attained on Friday on the gradient of 1 in 
125 was 34:1 miles per hour and about 49°6 miles upon 
the level and on a gradient of 1 in 300. It will be 
observed that the gradient of 1 in 125 is 63 miles 


Fig. 9 
! 








in length, The speed in the trials on Saturday was, as 
will be seen by the time-table, somewhat higher. The 
weight of the engine in working order is 110 tons, and the 
train consisted of the following vehicles :—One special 


dynamometer test car next to the engine, then a brake | 


van fitted with accumulator cells for the train lighting, 


as the lighting was not effected on this occasion by means | 


of the small exciter while the train was running, then 
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switch is left open. A is the ampéremeter, taking the 
whole of the current, and a is one of eight ampéremeters 
placed side by side, one for each motor; p is one of eight 
switches for the field coils F! M! of the motors, of which 
one is shown at M, and S' is the eight-coupled switch for 
changing the direction of the current in the armatures 
of the motors. There is another switch, which is not 
shown, which enables the motors to be used either all 
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in parallel, or two groups of four in series, each 
group having four motors in parallel. Voltmeters are 
of course provided, although not indicated in the diagram. 


four first-class coaches, each divided into three compart- | The exciter is a constant potential machine, and the out- 


ments with seats for eight persons, and one brake van to | 


complete the train. 
including locomotive and passengers, may be taken at 


195 tons. During several of the tests I stood in the front | 
division with the driver, or pilot as he is called, and | 


put is regulated by changing the supply of steam to the 


The total weight of the train, | engine, and so altering the number of revolutions. The 


regulation of the speed appeared to be very easily accom- 
plished. The highest reading which I noted upon the 
1 in 125 gradient going up was 290 volts and 1100 ampéres, 





when the speed was thirty-four miles per hour; the 
potential rose as high as 400 volts, but the ampéres were 
not so high, and this was while the brake was being 
applied. It is premature to give a complete set of read- 
ings, as results are being very carefully tabulated, and 
curves drawn automatically in the dynamometer car, and 
as these are under the control of an official of the Chemin 
de Fer de l'Ouest they will be quite independent. There 
is of course great liability to error in the readings from 
voltmeters and ampéremeters when these readings are 
taken by the eye alone on passing each kilometre post, 
and it will be advisable to use recording apparatus upon 
the locomotive for both these data, if the electrical data 
are to be compared in accuracy with those obtained as to 
velocity and pull on the draw bar. These recording instru- 
ments are not yet in use, and it is doubtful if the ordinary 
type of Richard instrument would work satisfactorily 
when subject to jars such as are felt on any locomotive 
running at high speed. 

On some of the other trials I was upon the boiler foot- 
plate, and found that the steam kept fluctuating between 
the limits of 142 1b. and 170 lb. per square inch. Briquettes 
made in Havre were used, each block weighing about 
221b., and the boy previously mentioned was occupied in 
breaking these into suitable pieces. While the steam 
engine was running one man was kept constantly at 
work with a syringe delivering water on to the slide bars, 
connecting rod ends, and piston-rods; while another, 
provided with great spectacles of thick glass, to protect 
him from the splashing water, was constantly feeling 
which parts of the engine were heating; in fact, three 
men were constant in their attentions with oil cans and 
syringe throughout the runs. A good deal of this is 
necessitated by the softness of the working surfaces, I 
was informed by Mr. Chas. Brown. An arched copper 
covering is placed over the whole engine, and the edge of 
the covering is turned over so that all the water drains 
back below the engine. At present the steam engine 
requires far more attention than could possibly be given 
to it in ordinary working, and the clothing of at least one 
of the men was soaked through from the amount of water 
put on. 

In conclusion I may say that of course at first sight it 
must appear as though the losses incurred in the trans- 
formation of energy would preclude a high eflicieney, but 
it seems to me possible that a locomotive might be 
designed upon somewhat similar lines, which, while 
being about as efficient as the present locomotive, could 
be made much more powerful. The question will, how- 
ever, arise as to the number of men necessary to drive 
such a locomotive, and I believe that upon the most 
favourable estimate at least four will be required. Great 
credit is due to the inventor and to all concerned for the 
very liberal manner in which they have allowed visitors 
to see everything and make their own observations, and 
for the great courtesy which they have shown. The num- 
ber of guests present was about seventy, and entirely pre- 
cludes special mention of particular names. 








NAVAL ENGINEER APPOINTMENTS.—The following appointments 
have been made at the Admiralty :—Fleet engineers: John Pitt, 
to the Centurion, to date February 14th; and Hugh Burstow, to 
the Inconstant, to date February Ist. Staff engineers: H. T. 
Hammond, to the Leander, to date January 27th; and William 
Lonnon, to the Porpoise, to date February Ist. Chief engineer: 
E. J. Austen, to the Intrepid, to date January 27th. Engineers: 
Henry P. Sparkes, to the Porpoise, and Charles H. Collins, to the 
Stork, undated ; Absalom P. Rolle, to the Royalist, and Richard 
W. Jones, to the Lynx, to date January 27th ; George W. Murray, 
to the Icarus, William M‘Gregor, to the Firebrand, David Hatelie, 
to the Swift, and William W. Hardwick, to the Conquest, to date 
February Ist; James Raffey, to the Centurion, and Henry J. 
Turner, to the Crescent, to date February 14th. Assistant engi- 
neers: Alfred Whitmarsh, to the Victory, additional, to date 
January 27th ; Victor de Paris, to the Superb, to date February 
1st ; and Walter S. Westbrook, Walter F. Mitchell, and Robert J. 
Block, to the Centurion, to date February 14th. Probationary 
assistant engineer: Thomas F. Brown, to the Centurion, to date 
February 14th ; Cecil H. A. Bermingham, to the Archer, Francis 
J. Sutton, to the Leander, Charles G. Gregg and Herbert G. Ash, 
to the Pallas, and Thomas W. Cleave, to the Severn, to date 
January 29th, 


Str WILLIAM M’OnIE.—We regret to have to record the death of 
Sir William M’Onie, of Glasgow, who died—after a brief illness— 
on the 8rd inst., at the ripe age of eighty-two. The deceased 
gentleman belonged to the sturdy school of self-taught engineers, 
which during the last half-century has been so instrumental in 
building up the industrial position of the West of Scotland. Born 
in Stirlingshire, he went as a boy in company with the rest of his 
family to Glasgow, where he was in due course apprenticed to a 
grocer. Several years’ experience only served to increase his dis- 
like to the occupation, and while still quite a young man he 
abandoned it, and commenced, in partnership with a brother named 
Andrew, a general blacksmith business. Some years later, 1840, 
this connection was dissolved, and William formed a fresh partner- 
ship with his eldest brother Peter, the two starting an engineering 
business—which is still carried on as the Mirlees, Watson, and 
Yaryan Company. This co-partnership was also dissolved in 1847. 
In 1851 he rejoined his brother Andrew and founded the firm, 
which first under the title of Messrs. W. and A. M’Onie, and 
latterly as Messrs, M’Onie, Harvey, and Co. hus attained a world- 
wide reputution as engineers and millwrights, principally in con- 
nection with sugar plant and colonial machinery. Between the 
dates of the changes in the firm last mentioned, Sir William being 
then the sole partner of the firm, was joined by Mr. Robert Har- 
vey, a gentleman well known in connection with the manufacture 
of sugar machinery, the business thereafter being carried on as 
stated under the firm of M’Onie, Harvey, and Co., and more 
recently as M’Onie, Harvey, and Co., Limited, Sir William being 
chairman and Mr. Robert Harvey the managing director of 
the company, a position which the latter continues to hold. 
Owing to the increasing requirements of the business, a large 
addition to their already extensive premises in Scotland-street, 
Glasgow, is being built by the company. In addition to 
his position as head of this extensive concern, Sir William was 
chairman of the African Steam Navigation Company, and a direc- 
tor of the Fairfield Shipbuilding Company. He entered public life 
in 1867, when he became a member of the Glasgow Town Council. 
Thereafter he served the city in various capacities till 1883, when 
he was made Lord Provost. On his retirement from public life 
three years later, her Majesty—in consideration of his long and 
valuable services—conferred on him the dignity of knighthood. 
Sir William McOnie was a typical Scotchman, combining the 
characteristics of caution, shrewdness, and business enterprise, 
with quiet social qualities which commanded universal respect and 
esteem, 
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CANET TURRET ELECTRIC MOUNTINGS. 


Fics. 1, 2, and 3 show this design, which is applied to the 
cruisers Latouche, Tréville, and Pothuan by the Société des 
Forges et Chantiers de la Mediterranée, and also to one 
Danish coast defender. Electric: mountings designed by 
Canet of a slightly different design have been fitted in the 
Captain Prat and also the Jauréguiberry. 

The mounting proper consists of steel completely encircling 
the after part of the gun. In the forward part rest the 
trunnions, and it has bronze bearings to guide the piece in 
recoil. In the lower part are placed the brake cylinder and 
air recuperator for recovery after recoil. The trunnions rest 
in bearings in the steel frame on the turret platform. The 
brake is on the Canet central piston system, and is so fixed 
to the mounting frame as to check the tendency of the piece 
to rotate on its trunnions on recoil. The elevating gear is on 
the right side of the mounting—see S in Figs. 2 and 3—and 
consists of a toothed pinion and sector with endless screw, 
&c. The turret is constructed for central loading, and the 
weights are made to balance. The platform, made of sheet 
steel, carrying the mounting, rests partly on a circle of 
conical rollers—R R, Figs. 1 and 2—and partly on a 
hydraulic press H at the base of the central loading 
tube. On its external circumference is fixed the mov- 
able turret armour T T, with a sheet steel roof, in 
which is an armoured hood B for the head of the man 
pointing the gun. The central loading tube is fixed to the 
floor of the revolving turret, moving with it, the weight of 
turret and tube being partly borne by the ring of rollers, but 
chiefly by the press-head forming the pivot at the base. 
Below the revolving turret armour is a fixed ring C C—Figs. 
land 2. The gear for revolving the turret is shown at D in 
Figs. 2 and 4. The structure on which the conical roller 
path rests is absolutely independent of the turret sides, 
and is protected by the armoured circular wall C C. It 
differs from the disposition of the earlier turrets. 

The working machinery includes the elevating and 
revolving gear, and the loading apparatus. The following 
features are to be noticed:—(1) The equilibrium of the 
turret on its own axis of rotation; (2) the carriage of the 
tube on a circle of rollers; (3) the support of the chief part of 
the weight on the hydraulic press. The training gear for 
rotation of turret includes a toothed wheel fixed on the 
central loading tube, with pin gear and endless screw, and 
electric motor. The gear for the motor is wholly contained 
in a closed cast cylinder fixed beneath the platform, con- 
nected with a lever worked by the man who points the gun. 

The loading apparatus consists of an ammunition chain 
feed running up the central loading tube, and leading to 
the side of the carriage, asshownin Figs.1 and 2and5. The 
ascending feed chain with its charges is enclosed and 
protected by a brass cover, and projectiles and. charges are 
brought by a hinged stage—see E Fig. 1—to the lower end of 
the feed chain, when the first projecting shelf which is 
brought past it catches it and carries it on up to a table on a 
bracket, which pivots on a vertical axis, bringing the 
ammunition to the breech of the gun. The feed can be 
worked either by electric motor or hand. Electric gear for 
direction is provided, and alternative hand gear. 

The following advantages are claimed for the Canet quick- 
firing matériel :—(1) Great ease and speed of working; (2) 
uniformity of results in working, as may be seen by inspect- 
ing the records and curves traced; (3) great firing energy due 
tothe great length and proportions of the piece; (4) strength of 
parts ; (5) ease with which the piece may be mounted or 
dismounted and examined. 








LIFTING A VERTICAL RISING MAIN BY 
EXPANSION. 
AN interesting case of the application of the expansion of 
cast iron under temperatures available from the use of steam 
has recently been made at the Clay Cross Collieries. On the 


| by Mr. W. S. Gresley; 


25th ult. the second pipe from the bottom of a 6hin. rising 
main, 140 yards long and thirty tons in weight, supported 
laterally, but the whole weight resting on the bottom pipes 
in one of the pit shafts of the Clay Cross Coal, Lime, and Iron 
Company, broke off at the branch connecting it to the under- 
ground pumping engine. The pipe was clipped together and 
patched as well as possible, so as to go on pumping until such 
time as a new pipe could be procured and changed. Mr. W. 
Howe, the engineer to the Clay Cross Collieries, decided, with 
the consent of the manager, Mr. Jackson, to lift the column 
by expansion to change the broken pipes. 


On the 26th ult. he placed in the shaft, sixty yards from | 


the bottom, a pitch pine baulk, 14in. square, across the face 
of a pipe in the main about 3ft. below a flange, and firmly 
fixed into the brickwork l5in. at each end. This piece of 
timber was to carry the weight of thewholecolumn. Having 
steam at the pit bottom taken down another main, he con- 
nected to the pump main by means of a in. steam pipe and 
reguiating cock, and turned the steam into it, and in the 
course of an hour the pipes had expanded 2sin. at the point 
where the pitch pine timber had been fixed. They then 
secured the pipes firmly by three strong clamps or clips on 
the baulk and turned steam off at the bottom, and the pipes 
immediately began to contract, and, being secure in the 
clamps, lifted the pipes from the bottom. Having changed 
the pipe the steam was again turned on, until the pipes were 
sufficiently expanded to take the clips off again. The time, 
from first turning the steam on to changing the pipe and 
starting the pumps, was only four hours, and there was not a 
hitch in the whole proceeding. 








THE FEDERATED INSTITUTION OF MINING 
ENGINEERS. 


THE following programme for the meetings taking place on 
February 14th and 15th, 1894, has been published. The rooms of 
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bers from 9.30a.m. to 12 noon, and from 2.30 to 5 a. Excursion 
No. 4, 9.30a.m. and 2.30 p.m.:—Mr. Alfred Cook’s Crown Point 
Printing Works, and Messrs. Hathorn, Davey, and Co.'s Sun 
Foundry will be open for the inspection of members from 9,30 a.m. 


to 12noon, and 2.30p.m. to 5p.m. Excursion No. 5, 9.30a.m. 
and 2.30 p.m.:—The works of the Leeds Forge Company, Armley, 
and Messrs. Greenwood and Batley’s Albion Works will be 
open for the inspection of members from 9.30 a.m. to 12 noon, 


and from 2.30 p.m. to 5 p.m. Excursion No, 6: 9.50 am. 
and 2.30 p.m.:—The Yorkshire College will be open for the 
inspection of members from 9.30 a.m, to 12 noon, and from 
2.30 p.m. to 5 p.m. Professor Goodman will demonstrate the 
method of breaking wooden and iron pit props by compression, 
also testing chains and bolts, and will show the explosive force of 
air and gas when exploded in gas engines. Excursion No, 7: 
9.30 am. to 2 p.m.:—The Central Electric Lighting Station, 
Whitehall-road, Leeds, of the Yorkshire House-to-house Electricity 
Company, Limited, will be open for the inspection of members from 
9.30 a.m. to 2 p.m. 





TORPEDO-BOAT DESTROYERS FOR FOREIGN NAVIES.—Foreign naval 
authorities evidently have formed a very high opinion of the value 
of the Havock type of torpedo-boat destroyer lately constructed 
for the British Admiralty, as several Governments contemplate 


| spending considerable sums in the acquisition of such vessels, and 


| foreign constructors to work to, 


we understand designs are now being prepared in this country for 
We hear that these vessels will 


| be a great improvement upon the Havock, and possess a speed 
| considerably in excess of that obtained on the official trial of that 


the Philosophical and Literary Society will be open during the | 


days of the meeting, from 10 a.m. to 5 p.m., for registration of 
addresses, issue of programmes, tickets, &c. Members’ letters 
may be addressed care of The Philosophical and Literary Society, 
Park-row, Leeds, Any excursion may be struck out, if not suffici- 
— atronised. 

ednesday, February 14th, twelve noon.—General meeting in 


| the hall of the Leeds Philosophical and Literary Society, Park- 


row, Leeds. The following papers will be read, or taken as read :—- 
‘On the Geology of the West Yorkshire Coalfield,” by Professor 
Lupton; ‘‘On Compressed Air,” by Professor Goodman ; “On 
Coal-washing,” by Mr. F. Baum ; ‘‘ On Coal-getting by Machinery,” 
by Mr. T. H. Wordsworth ; ‘‘ Photography in Coal Mines,” by 
Mr. H. W. Hughes; ‘‘On the Mexican Coalfields of Sonora and 
Chiapas,” by Mr. James Overend ; ‘‘ The Shale Oil Industry of 
France,” by Mr. G. Chesneau; ‘‘Spontaneous Combustion,” 
‘The Friction of, or the Resist- 
ance to, Air Currents in Mines ; Addenda,” by Mr. D. Murgue ; 
‘Memoir of T. W. Embleton,” by Mr. T. W. H. Mitchell. 


| The following papers will be open for discussion :—‘‘ Geology of the 


Southern Transvaal,” by Mr. Walcot Gibson (‘ Trans.,” vol. vi., 
age 124); ‘* The Friction of, or the Resistances to, Air Currents in 
Mines,” by Mr. D. Murgue (‘‘Trans.,” vol. vi., page 135); ‘‘ The 
Hilderston Silver Mine, near Linlithgow,” by Mr. Henry Aitken 
(‘*Trans.,” vol. vi., page 193); ‘‘ Limestone Mining in Scotland,” 
by Mr. John Morison (‘‘Trans.,” vol. vi., page 199); ‘‘ Geology, 

ining, and Economic Uses of Fuller’s Earth,” by Mr. A. C. G. 
Cameron, H.M. Geological Survey (‘‘ Trans.,” vol. vi., page 204). 
5.30 p.m. : General Meeting will be closed. 
Queen’s Hotel. 

Thursday, February 15th.—Excursion No. 1.: 8.50 a.m.:— 
Members will leave the Midland Station, Leeds, for Altofts Station, 
for the purpose of visiting Messrs. Pope and Pearson’s Collieries. 
12.49 noon :—Leave Altofts Station for Normanton Station, and 
visit the St. John’s Collieries. Excursion No. 2: 9.30 a.m:— 
Members will meet at the coal staiths in great Wilson-street, 
whence they will be conveyed to the Middleton Colliery. Members 
will then return to Leeds and have an opportunity of visiting any of 
the following works. Excursion No. 3, 9.30 a.m. and 2.30 —— 
Messrs. John Fowlerand Co., Leeds, Steam Plough works ; Messrs. 
Kitsons and Co.’s Airedale Foundry, and Messrs, Hudswell, Clarke, 
and Co,’s Railway Foundry will be open for the inspection of mem- 


6 p.m. Dinner at the | 


vessel. Assuming that all the destroyers lately ordered in this 
country for the Admiralty realise their guaranteed speed of 
27 knots, there is every probability that foreigners will by the same 
time possess superior vessels, 


Wuat a Tipat Wave Dip.—The Hamburg-American passenger 
Atlantic steamer Normannia, which left New York on Friday 
week, arrived in Belfast Lough early on the morning of the 
5th inst. to undergo repairs, after having encountered a tidal wave 
on the 12th of January. The Normannia was 750 miles out from 
New York, and had on board upwards of 300 first-class passengers 
bound for Genoa when the huge wave broke on board and smashed 
the amusement-room on the promenade deck. Our representative, 
who visited the ship this afternoon, had the pleasure of an inter- 
view with Captain Hebich, commander of this magnificent Atlantic 
liner, who courteously showed him round the vessel. The upper 


| deck house—on the promenade deck—which is situated near the 


bows of the ship, just abaft the foremast, and which contained the 
music-room, ladies’-room, and officers’ quarters, was entirely 
wrecked. The waves struck the sheeting of the apartment 
forward, and doubled it in like the side of a bandbox. Second 
officer Keading, who was in his bunk at the time, was so seriously 


| crushed that he had to be taken to a hospital in New York, where 
| he still remains, Six stewards were also more or less injured. The 





entire furniture and decorations of the rooms mentioned are 
absolutely ruined, and the handsome dome from the main saloon 
which went through the main portion of the ship was destroyed 
as well as the grand pianoforte in the ladies’ room, which was torn 
away from its fastenings on the deck, dashed through a bulkhead 
by the force of the water, twisted an iron stanchion, and plunged 
down the main staircase into the main saloon, where our repre- 
sentative saw its remains to-day. The beautiful furniture and the 
gilt rails of the dining saloon below were crushed, twisted, and 
broken in all shapes, while the elaborate panelling, consisting of 
the most part of fine paintings, was cracked and detached from the 
sheeting overhead. The starboard bulwark forward was carried 
away, and the main rails round the saloon deck also received much 
damage. The ship in the living quarters was practically full of water, 
which was no less than 4ft. 6in. pre in the captain’s room adjoining. 
The repairs and redecoration of the steamer have been placed in 
the hands of Messrs. Harland and Wolff—who, by the way, have 
now two vessels in process of construction for the same firm—by 
Director Ballin, who arrived from Hamburg yesterday morning, 
via London, with Captain Meyer and Inspector Ritchards, | The 
vessel came alongside the Alexandra Graving Dock at ten o'clock 
this morning, and will be placed in the dock to-morrow for the 
examination of the hull. The commander, Captain Hebich, reports 
very heavy weather on his way from New York. We may add 
that Messrs. Harland and Wolff have received instructions to 
expedite all repairs necessary, so as to have the Normannia ready 
for the early summer traffic. She is expected to be ready in about 
two months. —Belfast Erening Telegraph, 
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THE ENGINES OF THE S.S. MAORI. 


Wr have on several occasions described and illustrated 
engines manufactured at the Central Engine Works, West 
Hartlepool, designed in a way that has there become the 
regular practice, viz., with the high-pressure engine in the 
middle, and with the cylinders supported in the front by 
wrought iron columns, with collars top and bottom, and 
splayed out at the foot to give stability. The engines of the 
Iona, reported upon so fully by Professor Kennedy, were of 


the same type, and it is noteworthy that the builders have | 


obtained so much general satisfaction from this type of engine 
as to continue its use in the continually growing sizes of 
engines demanded by their customers. We are enabled this 


week to publish an engraving of a large set of engines of | 


similar design recently fitted by these builders on board the 
Ss. Maori, a vessel built by Messrs. C. S. Swan and Hunter, 
of Wallsend-on-Tyne, and employed by the owners, Messrs. 
The Shaw, Savill, and Albion Company, in their New Zealand 


trade, the vessel carrying about 75,000 sheep carcases in 
her refrigerated chambers. These engines have in the 
middle a high-pressure cylinder 29in. diameter, at the 
forward end an intermediate cylinder 46in. diameter, and at 
the after end a low-pressure cylinder 77in. diameter, the 
stroke of all the pistons being 48in. Steam is supplied by 
three single-ended boilers, which are worked under the 
Howden system of forced draught. So rigid and satisfactory 
were these engines when running full speed at sea, that the 
builders state that they would have no hesitation whatever 
in carrying the same design to yet a considerably greater size. 
|The importance of this lies in the enormously increased 
accessibility of this type of engine over any arrangement with 
cast iron columns, and if sufficient stability and absence of 
vibration within the engine itself can be secured on this plan 
| in large engines, the increased accessibility both for overhaul 
| and for feeling round is a great point gained. The same 
| system of jacketing the cylinders is carried out in these larger 
| engines as was the case in those of the s.s. Iona, but many 














small improvements in detail have been effected since that 
time, not the least of which are the improved arrangements 
for keeping the cylinders drained of water. 

The engines were, as is usual at the Central Engine Works, 
erected on the cast iron erecting tables, the underside of the 
bedplate being planed for this purpose, by which means it 
becomes easy to get the whole of the six main bearings bored 
truly in line, there being no fear of spring or twist on the 
bedplate due to the usual method of wedging up when this 
operation is being performed. The body parts and pins of the 
crank shaft, as well as all the piston-rods and valve spindles, 
are of the finest mild steel, and all the main bearings and 
bottom ends are lined with a good quality of white metal. 
The connecting rods are of extra length to give an easy 
pressure upon the guides, and all the stuffing-boxes are 
packed with Mudd and Airey’s patent metallic packing. The 
hand gear is all concentrated on the centre column as in the 
smaller engines, this feature lending great ease and simplicity 
to the handling of the engines, 
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It will be observed that these engines have no tail rods 
through the cylinder covers, and we find Mr. Mudd, who is 
responsible for this design, has a great antipathy to tail rods. 
He holds that a very deep junk ring on the piston is a much 
better thing, and it presents so large a bearing surface as to 
run for years with an exceedingly small reduction in diameter. 
This policy, however, makes it desirable that the piston pack- 
ing should be of such a character as to wear the cylinder very 
slightly, and it is remarkable that the packing which has 
been adopted at the Central Engine Works for the past six 
years has this quality in an exceptional degree. 
economy of the engines is such as to leave no doubt on the 
question of steam tightness of the pistons, and yet many 
cylinders have been gauged after being three or four years at 
work which showed that they were not so much as ,j;in. 
larger in diameter than when originally bored. The thrust 


is provided with the usual horseshoe-shaped collars lined : 


with white metal, and the tail shaft is protected from the 
destructive galvanic and corrosive action which so rapidly 
takes place there by one of Mr. Mudd’s new patent tail shaft 
preserver sleeves. The engines generally are well finished, 
and a piece of first-class workmanship throughout, and they 
represent a good example of a modern marine engine. 








INSTITUTION OF MECHANICAL ENGINEERS. 


RESEARCH COMMITTEE ON MARINE-ENGINE TRIAIS. 
page 101) 

Priming. — This important subject was brought into great 
prominence from the results of the Tartar trial. In the earlier 
trials no attempt was made to measure the priming, because its 
presence was not suspected; and the results of those trials gave 
no reason for supposing that such an action was taking place. In 
the two trials after that of the Tartar, however, it was determined 
to measure this factor; this was done in both trials by means of the 
salt test. Unfortunately, with the Iona the apparatus broke down, 
and only one test was made, which showed priming to the amount 
of 2°87 percent. Inthe Ville de Douvres trial more tests were 
made, all of which showed practically no priming. 

The case of the Tartar is one which must be dealt with somewhat 
fully. It is clear that the whole of the measured feed cannot 
have been evaporated by the quantity of coal used ; if it had been, 
84:1 per cent. of the total heat of the coal would have been spent in 
doing it, leaving only 15°9 per cent. for loss in chimney gases, 
radiation, &c. The analysis of gases, however, and the chimney 
temperature, enable us to calculate that 22°1 per cent. must have 
gone away in the waste gases. A careful inspection of the log sheets 
has revealed nothing in the least anomalous in the observations. 
Unless therefore nearly 20 per cent. of the feed-water which was 
measured through the tanks never reached the boilers at all, the 
author can see no other explanation than priming. The amount of 
the supplementary feed being normal, such a loss between feed tanl:s 
and boilers would at once have shown itself in the gauge glasses ; 
but as a matter of fact, though the water level in the boiler did fall, 
it was very little, and corresponds in amount to less than 1 per cent. 
of the total feed. As to conditions likely to cause priming, there is 
the fact recorded that the ship was light and the weather stormy, so 
much so that the trial was carried on with difficulty towards the end. 
There is every probability, therefore, that the water in the boilers 
was in a state of violent agitation, and by the action of the 
stays would be broken up into foam, a condition most likely to 
lead to priming. That there must have been considerable 
priming the author believes is clearly shown by calculations from 
the indicator diagrams as to the amount of steam actually 
present in the cylinders. Considering first the high - pressure 
cylinder, there was present just after cut-off behind the piston, 
that is including the clearance volume, 3°39 lb. of steam per 
revolution; while just before the point of release this had 
become 4°33 Ib., being a gain of 0°94 lb., or over 27 per cent., 
equivalent to 18 per cent. of the feed. There was no jacket in use 
on this cylinder; and on making a similar calculation for the three 
unjacketed engines, it is found that the total steam at the end of 
the stroke is almost exactly what it was at the beginning, the 
re-evaporation being very slight. Unless, therefore, either the 
piston or the valves were leaking badly, which there is no reason 
to suppose as the engine had just been overhauled, this increase 
must have been caused by evaporation of water in the cylinder 
itself. It seems to the author that this difference can possibly be 
explained by the priming; with the steam there came over in a 
finely divided state water intimately mixed up with the whole body 
of the steam. As the steam expanded after cut-off and fell in 
pressure, this water evaporated. This action would be confined 
to the core of the mass of steam; that which came in contact 
with the walls and surfaces would behave as usual, condensing 
and fgrming a fine film all over the surfaces, and owing to the 
absence of jackets would be only very slightly re-evaporated. 
There is some difficulty, however, in this explanation, as it is not 
clear where the heat necessary for this considerable evaporation can 
have come from ; the loss of internal energy in the steam as it fell 
in pressure is not sufficient. The great amount of water noted in 
the intermediate cylinder, the author thinks can be explained by 
initial condensation in the high-pressure cylinder, apart altogether 
from priming ; the film of water deposited on the high-pressure 
cylinder surfaces, and not entirely re-evaporated owing to the 
jacket not being in use, would be swept into the receiver and 
collect there, and be eventually carried into the intermediate 
cylinder. The whole difficulty, the author feels, points to the 
absolute need of priming tests in all such trials, if the results are 
not to be vitiated by an unknown quantity, as in this case. Under 
normal working conditions most probably priming would be 
unlikely with such boilers ; but the fact that it did occur proves 
the need of always testing for it. It is noteworthy that in the 
Iona, where the one test did show priming, though less than 
3 per cent., there was great condensation in the high-pressure 
cylinder. 

Funnel gases.—In every trial samples of the furnace gases were 
regularly drawn off, and afterwards analysed by Mr. Charles J. 
Wilson. In the Meteor trial the samples were unfortunately all 
spoiled except one: and therefore the results in this case are not so 
valuable as in the other trials. The temperature of the furnace 
gases was also measured by a special mercury thermometer. In 
Table 22 are given the mean chimney-draught and temperature 
and the analyses of the gases by weight; also the actual weight 
of air used per pound of fuel, and the percentage of heat lost in 
the furnace gases. 

TABLE 23.—Funnel Gases: Weight, Volume, and Velocity. 
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Funnel gases leaving Sectional ,,,_. 
tubes per min.in each area of oe of surface 
Steamer. boiler. tubes Ft res h ber Ib. of 
=e ee — in each He gases per 
Weight. Volume. boiler. - minute. 
Ibs. Cub. ft. Sq. ft. Ft.p.min. Sq. ft. 
Meteor 167 14,690 — _ ols 
Colchester... 933 0,360 20°00 1518 2° 
Tartar 2 12,280 17°8 GS8t 4°19 
Fusi Yama ; 391 10,200 13°00 785 4°32 
Iona om 4,590 9°13 503 “749 
Ville de Douvres 581 2.010 S's] 9979 2°70 


In Table 23 is given the weight of gases which must have passed 


The | 





up the funnel per minute from each boiler ; and as the temperature 
of these gases immediately afterwards is known—Table 22—their 
volume and velocity with which they passed out of the tubes into 
the smoke-box or funnel uptake can be approximately calculated. | 
When the figures in the fifth column are divided by those in the 
sixth, the ratios so obtained will give some idea of the relative loss 
of heat in the waste gases from different boilers, as follows :— 








Meteor = Ratios of Velocity 18°5 per cent.) 
Colchester -- 594°0 of gases 28°0 ,, a. Percentages 
Tartar . 163°9 through tubes yt of total heat 
to that are 
Fusi Yama . 1817 | tube surface 35. w» sent up 
i re se | per lb. of gases 162 ,, > funnels. 
Ville de Douvres 841°0_ per minute. 26°S 5» oo J 
The temperature of the Iona gases was measured at a point 30ft. 


above the bars, and therefore the velocity would be higher than 
here given, because the actual temperature just after leaving the 
tubes must have been much greater. 

Air supply.—In two cases there were double funnels ; the air 
supply has therefore been calculated for each separately, and 
compared with the rate of combustion of the fuel on the grates, 
and with the chimney draught. In the Colchester the air supply 
per pound of coal was 16-00 1b. for the foreward funnel, and 21-90 lb, 
for the aft ; while the fuel burnt per square foot of grate per hour 
was 25°94 1b, for the forward boiler, and 26-27 lb. for the aft. The 
mean chimney draught was 0°38in. of water in the foreward funnel, 
and 0°34in. in the aft. In the forward funnel the much smaller air 
supply with nearly 12 per cent. more draught is marked, and 
seems to point to the fact that it is not possible merely from 
draught alone to say what are the proportionate quantities of air 
passing through two furnaces. In the Ville de Douvres the air 
supply per pound of fuel was 19-07 1b. for the forward funnel, and 
16°78 lb. for the aft; while the fuel burnt per square foot of 
grate per hour was 32°11b. and 30°441b, respectively. The mean 
chimney-draught in the two funnels was the same. Here again 
the figures point to the same conclusion as in the Colchester. 

Radiation.—In the heat balance-sheet given in Table 18, the 
balance unaccounted for is presumably due in the main to radia- 
tion. In order to check this, the external surfaces of the boilers, 
from which radiation takes place, have been calculated on the 


TABLE 22.- 


Analyses of gases by weight. 











Temperature of 


ees 
and large grates with only the normal proportio 

can be used, and the boiler will still be oe or her “Thest 
incurred by sending the furnace gases away hotter is partly ¢ 
balanced by the proportionally smaller radiation per poun 
Unless some plan can be devised for utilising the waste 
away through the chimney, it seems that about 70 er : 
likely to be the maximum amount utilised of the total oat - 
ng in the —_— type of marine boiler, at of the 

tngines.—In three of the steamers the engines were two.ev); 

compound, and in the other three triple 0 tu age. linder 
therefore be discussed in these two groups, and also in mn wa 
jacketing of cylinders, and other points of general design. Thee ” 
cylinder —— sets were the Fusi Yama ordinary rie 
vertical, the Colchester twin inverted vertical, both screw Pr 
and the Ville de Douvres inclined paddle engines, None rnold, 
had jacketed cylinders, The triple sets were the Meteor 
Tartar with all three cylinders jacketed, but on the trial of 
Tartar the intermediate and low-pressure jackets only were in “ 
and the lona with the high-pressure cylinder jacketed Ang 
these engines were of the ordinary inverted marine type. Tabl bo 
gives their leading dimensions, and the following additional =~ 
ticulars will be of value in considering the results obtained, 
Yama: The cranks are at right angles, the low-pressure leaden’ 
Steam is distributed to each cylinder by a single slide vale, 
worked by ordinary link-motion. The receiver forms a belt po Ce 
the high-pressure cylinder. Colchester: The two engines po 
entirely separate, a condenser between being common to both The 
cranks are at right angles, the high-pressure leading. The vale, 
gear is ordinary link motion. The high-pressure cylinder ha +4 
— valve, and the low-pressurea double-ported slide. The receiy, . 
orms a belt round the high-pressure cylinder. Ville de Douve : 
The engines are inclined, The high-pressure crank leads, the he 


ting surface 
ter logs 
Counter. 
d of fuel, 
heat Passing 


and the 


: : 1, 4 4 tw 
cranks being at right angles. The receiver encircles the hi * 
sure cylinder. The high-pressure cylinder is fitted with a pair of 


piston-valves, the low-pressure with one; and in 
gear is the Allan link motion. 
these three sets of engines, 


each ¢; se 

Since there are no jackets re cat 
; there are no liners to any of ‘the 
cylinders. Meteor: The cranks follow in the order—high inter. 
mediate, low. The ends of the cylinders are not jacketed the 
total length of the jackets being about 4ft. All the valvas an 


Funnel Gases. 


Dry air per Ib. of 








; gases, uel, Specific Heat Chitnney 
Steamer. and height above heat ef lost in | draught, 
Carbonic Carbonic = 3 boiler Theo- 7ASeN vase in inches 
ns Ixvge nore hess gases, gases, 
acid, oxide. er Nitrogen. where taken. retical. Actual, of water, 
Per cent. Per cent. Per cent. Per cent. Fah. Feet. Ibs. Ibs, Sp. heat. Per cent Inches, 
> = e~ + gees - ches, 
Meteor* 18-1; O75 r 75°35 Tl 12 ws 13°0 a 18°45 0°31 
Colchester ‘ 13°59 0°22 10°78 “41 8358 _ 10°1 IS'h 0-238 98-0 (0°38 FP 
(0°34 A 
Tartar : 9°98 0-00 14°19 75°8 477 11°6 81°6 0° 238 29+] 0-9 
Fusi Yama 1-17 0-00 12°48 Tt ve. o'8 99:8 
Iona 12°12 O00 12°01 75°87 (52 80 11°4 4 0°243 16 ) 
Ville de Douvres 16"S4 0-00 S44 74°72 NO$ 111 17°9 O° 248 “7 
* Only one sample of gases from the Meteor, and only two from the Fusi Yama. 
§ Temperature only approximate, because in about 37 per cent. of the readings in the Colchester, and in nearly all in the Ville de Douvres, it 


exceeded the limit of the thermometer. 
F = Forward funnel; A = After funnel. 


TABLE 25,.—Engines, 





Cylinders. 











Steamer. Diameters. ; cater 
Stroke. a 
High. Inter. Low. High. 
Wenp-catbader In. In. In. In. Ratio. 
compound. 
Fusi Yama 50°30 “OO = 
Colchester 30°00 ~ 7°00 6-00 me 
Ville de Douvres 12 7°12 72°00 
Triple compound 
Meteor .. .. 29°37 44°03 70°12 47°94 2°35 
Tartar sagt Mba 26°03 42°03 G8°95 42°00 2-4 
Iona 21°88 34°02 OOS 39°00 246 


Ratio of volumes swept through by pistons. 


assumption that they are plain cylinders closed at each end. This 
supposition, though not correct, must nevertheless give fairly 
correct comparative figures, which are shown in Table 24. 


TABLE 24,—Heat Lost by Radiation fron Boiler Surfaces. 





Radiating surface. Difference 
between Heat lost 
Steamer. Per lb. of temperature by 
Total fuel burnt of steam radiation. 
per minute. and of air. 
Sq. ft. Sq. ft Fah. Per cert. 
Meteor 1920 28° 308 11-8 
Colchester 021 21°1 260 O68 
Tartar 17 54°2 B07 -- 
Fusi Yama 730 44°4 49 8-4 
Iona 1384 88-1 311 13°0 
Ville de Douvres 2606 21-9 LTS 0 


With a boiler of the locomotive type but with only a low rate of coal 
consumption, the author has found a loss by radiation of 10 per 
cent. with a 2in, coating of non-conducting material. The losses 
in Table 24 therefore are apparently what would be expected in 
boilers with the rates of consumption here met with. The high 
radiation in the Iona there can be no doubt is mainly due to the 
large size of the boilers used for the power developed, and there- 
fore to the excessive radiation surface per pound of fuel burnt. 
In the Meteor and Fusi Yama it must be remembered that the 
results can be considered only approximate, owing to the few 
samples of gas collected. 

Boilers: General conclusions.—The Tartar, on account of the uncer- 
tainty of the amount of priming, must be omitted from considera- 
tion. The efficiency of the double-ended boilers is 62 per cent., of 
the single-ended 67°5 ; this gain is partly due to less loss in furnace 
gases, but more apparently to the prevention of imperfect combus- 
tion, even with a high rate of fuel consumption, The Meteor 
boilers would in all probability give a higher efficiency with forced 
draught, the small size of the tubes being a drawback when working 
with natural draught. The high efficiency of the Iona working 
with such small grates would seem to point to the fact that, by the 
adoption of some system of forced draught and a reduction in the 
length of the grates, the efficiency of the average marine boiler 
would be sensibly increased. At the same time the boilers of the 
Ville de Douvres show that, where a very bigh rate of fuel consump- 
tion has to be obtained from a given boiler, then forced draught 
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piston valves worked by ordinary link motion ; the valves are 
single for the high-pressure cylinder, double for the others. 
Tartar: The cranks rotate in the sequence—high, low, interme- 
diate. The cylinders are fitted with jackets on the body and on 
both ends ; except the high-pressure cylinder, which has only body 
and top end jacketed. The valves are piston valves for the high- 
pressure and intermediate cylinders, and a double-ported slide 
valve for the low-pressure, all worked by Wyllie’s elliptical gear, 
with independent adjustment for the cut-off. Iona: The cranks 
rotate in the order—high, intermediate, low. Only the high-pres- 
sure cylinder is jacketed. The valves for the high and low-pres- 
sure cylinders are ordinary double-ported, and for the fameemnetiebe 
a Trick slide valve is used. ‘The intermediate receiver encircles 
the high-pressure valve chest and part of the jacket, and the low- 
pressure receiver another part of the high-pressure jacket. 
Observations made.—In addition to those already described, the 
following were also made :—Indicator diagrams were taken simu!- 
taneously from both ends of every cylinder at half-hourly intervals. 
All engine room and other gauges, and also the counter, were read 
at the same intervals. In the Iona trial diagrams were also taken 
from some of the pumps and from the receivers. The diagrams 
were used to determine the power, initial steam pressures, release 
pressures, back pressures, and also the quantity of steam presant 
in each cylinder at various points in the stroke, Unfortunately it 
was not possible to measure the quantity of condensing water used, 
nor in Several of the trials the rise of temperature of this water. 
There is, therefore, no possibility of making a complete balance- 
sheet for the engines, such as was given in the reports for the 
boilers, Considering the enormous quantity of water used for 
condensing purposes with such large engines, there does not seem 
any prospect of successfully measuring it. Meters, the author 
thinks, are ont of the question. From the observations it is 
possible, therefore, to make only two calculations for the balance- 
sheet: one the total heat received per minute by the engines, in- 
cluding therein heat given both to the cylinder steam and to the 
jacket steam ; the other the useful work done per minute. The 
ratio of these two quantities gives the actual efficiency of the 
engines. Unfortunately in the only trial in which all the cylinders 
were jacketed, the steam condensed in them could not be measured 
apart from that used in them. What proportion of the heat 
unaccounted for in the balance-sheet was rejected in the condensing 
water, and what went in radiation, there is, therefore, not the 
means of stating, though by certain calculations the amount can be 
approximately arrived at in the Iona and the Ville de Douvres. 
(To be continued.) 








Tue Executive Committee of the City and Guilds of 
London Institute have changed the name of the Guilds Central Insti- 
tution in Exhibition-road to the Guilds Central Technical College. 
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RAILWAY MATTERS. 


Tax Ceylon Government are giving attention to 
the survey of the Palk Straits, in connection with the proposed 
railway from India to Ceylon, to which we referred at length in a 
recent article. 

Tur Railway Commissioners of Victoria have placed 
990 women in charge of railway stations, thus effecting a saving of 
over £10,000 - annum, The Commissioners say the women per- 
form duties 0' station-masters at the small stations satisfactorily. 


Tn New York Rapid Transit Commission is rejoicing 
over the fact that at last some capitalists have made offers for the 
franchise to build an elevated line on Mr. Bushe’s plan. They are 
ready to bid if the terms of sale are anything within reason, and 
they wish to connect the projected road with the Brooklyn elevated 
aystem, and to carry passengers anywhere over the Greater New 
York fora 5 cent fare, This scheme would add further disfigure- 
ment to New York by more elevated railways. 


On Tuesday night, a few minutes before the express 
from London to Margate was due to pase Marden, on the South- 
Kastern Railway, a horse attached to a stag cart belonging to the 
Mid-Kent Staghounds bolted and got on the railway. Before it 
could get clear the train dashed into the cart, which contained a 
stag. The stag and the horse were both killed, but the driver 
eseaped. ‘The shock of the collision was felt by the passengers, 
but the train kept the rails, and, the engine not being appreciably 
damaged, the journey was resumed after a short delay. 


An express train early on Wednesday morning ran into 
a large package of ice which had fallen on the rails from a goods 
train a few moments before, between Janville and Compitgne. 
The shock threw the engine, a luggage van, and the first carriage 
off the rails, and they rolled down the embankment. Nothing 
cerious would have resulted had not a luggage train come up and 
run into the express thus brought to a standstill. The 7'imes says 
one carriage was smashed to Pp. Three passengers—a Russian, 
an American, and a little girl—were killed, and ten persons had to 
be taken to the Compitgne Hospital. 


AnoTHER electric conduit street railway system has 
been described by the Electrical Wor/d as invented by Mr. H. Peter- 
<on, Milwaukee, Wis., who uses a conduit of cast iron, with about 
two-thirds of the conduit to one side of the slot and divided 
into two compartments, The one compartment is under the slot 
anc the other is practically air and water-tight. The latter contains 
two insulated rails in circuit and carrying the power, and is kept 
dry by a continuous current of cold air forced by fans at the power 
house. Between the two compartments is a connecting slot through 
which an arm from the trolley | aa to the car, and this slot is 
provided with a self-closing device which opens as the car 
ipproaches and closes as soon as the trolley arm has passed. The 
inventor claims that cable systems can be easily altered to bis, and 
that by a simple device the same car can be operated on a part 
underground and part overhead system. As near ascan be learned, 
however, the system as yet only exists in the form of a model, 
never having been tried in actual practice. 


Tar Hungarian authorities have recently published a 
statement showing the passenger mileage on the State railways in 
1892, from which it appears that it was 218 per cent. greater than 
in 1888, which was the year before the introduction of the zone 
tariff, the mileage of the system being increased 11 per cent. 
meanwhile. The passenger earnings have increased 40 per cent. 
There is nothing to show the change in passenger expenses. Per 
mile of road the increase in travel has been 192 per cent., and in 
passenger earnings 29 per cent. From 1891 to 1892 there was an 
increase of 9 per cent. in travel and of 4 per cent. in earnings, 
showing that the growth is chietly in the shorter journeys. Since 
1888 the increase in travel per mile has been 34 per cent. on the 
Prussian and Austrian State railroads, and 39 per cent. on a leading 
\ustrian private railroad, while there has been a decrease of 11 per 
cent. on the Warsaw and Vienna line, and of 20 per cent. on the 
Dutch railroads. The passenger mileage is, however, according to 
a discussion of the subject by the Ra//road Gazette, still lighter on 
the Hungarian railroads than on those of Austria and Germany, 


Sratistics of railway construction in the United States 
compiled by the Ra‘/way Age show that in the year just closed 
2629 miles of railroad were constructed in this country. This new 
mileage is less by about 2000 miles than that of either of the two 
preceding years, and is much smaller than that of any year since 
1878, when the total was only 2679 miles. But in the four years 
from 1874 to 1877 inclusive the additions were still less, going as 
low as to 1111 in 1875, The lowest point reached since 1878 was in 
1885, when only 3131 miles were built, but in the following year 
the new mileage leaped to $8128 miles, and in 1887 it reached the 
extraordinary total of about 13,000 miles. Notwithstanding the 
great falling off in activity in the last four or five years, the past 
ten years have seen an addition of 56,398 miles, or an average of 
about 5640 miles a year, while in the twenty years since 1873 no 
less than 107,584 miles were built, the average increase being 5379 
miles per year, The present railroad mileage of the United States 
is177,853 miles. It will require only an average increase of 3164 
miles for the next seven years to bring the total at the beginning of 
the year 1900 to 200,000 miles. The increase in 1893 was chiefly in 
short lines. 

Tue street railways of the United States have changed 
as follows in the past year, according to the ‘‘ Directory,” issued 
yearly by the Street Railway Journal :— 


Miles of single track, including switches. 
forse. Electric. Cable. Steam. Total. 











Moc aw aw Wa Tu Os OS . Wea 
1808... 2 oc oc SOOT oe TOS .. GES .. BOG .. 19,174 
Inc. or dec. —- 963 + 1517 + 12 - 54 + 540 


The ‘‘ Total” does not quite correspond with the items in either 
case, throwing doubt on the care with which the statistics have 
been edited, The ‘‘steam” statistics do not seem to include 
elevated but only surface railways. These remarks also apply to 
the following :— 

Number of Cars. 





Horse. Electric. Cable. Steam, 
1892 oo sco SOS .. 6 .. OT .. OB. 
1893 =... = 4. «416,845 .. 17,288 .. 4805 .. 616 
Inc or dec. - 2470 + 3818 + 834 - 82 +- 2225 





In their half-yearly engineering trades’ report, Messrs. 
Matheson and Grant say:—‘ Manufacturers of locomotives and 
rolling stock have had very little to do during the past year, and 
there are as yet only slight signs of improvement. The output 
capacity of the railway companies’ workshops is too great to leave 
much for private firms to do for home lines except when traffic 
makes sudden demands for increased stock. The depression in 
South America affects this branch of trade very seriously, but in 
regard to such foreign lines, as well as to those in India and 
Australia, much of the present slackness is due to postponement of 
renewals that are really needed. The accumulation of past neglect 
is likely to show itself when trade revives, and may, by the simul- 
taneous pressure from many quarters, give manufacturers an 
opportunity of recouping their present losses, There is little new 
in the designs of engines, which, as made in this country, leave 
little to desire in excellence and durability. Steel, though it has 
my superseded iron for boilers and axles, does not in all cases 
five the absolute satisfaction hoped for; the use of compound 
engines is not extending as was hoped by their inventors; nor have 
pressed steel underframes for the bogie trucks of engines, wagons, 
and carriages, nor pressed steel axle-boxes been adopted to the 
extent anticipated.” 





NOTES AND MEMORANDA. 


In Greater London 3667 births and 2073 deaths were 
registered last week, corresponding to annual rates of 32°2 and 
18°2 per 1000 of the estimated population, 


Tuer production of copper from domestic ores in 1893 
exceeded somewhat the output in 1892, reported at 325,180 tons, 
notwithstanding a heavy reduction in the output of the Anaconda, 
which mine curtailed production when the market was so low. 


At a recent meeting of the Paris Academy of Sciences 
a paper was read on ‘‘ New Experimental Studies concerning the 
Form, Pressures, and Temperatures of a Jet of Vapour,” by M. H. 
Parenty, who gave diagrams showing the distribution of pressures 
in jets with apertures of different types. 


Tue application of sodium silicate for water softening 
purposes was recently described in a paper before the Paris 
Academy of Sciences, but it may be noted that this useful applica- 
tion has been fully dealt with by Mr. R. J. Friswell, F.I.C., 
especially with reference to its use in feed-water for steam boilers. 


AccorpInG to the quarterly returns furnished by the 
local registrars, 914,305 births and 569,997 deaths were registered 
in England and Wales during the year 1893. The natural increase 
of population, by excess of births over deaths, was therefore 
344,308, the average annual natural increase in the preceding five 
years having been 341,718. 


THERE has been no reduction in the death-rate in the 
last ten years in England and Wales, The birth-rate in England 
and Wales in 1893 was 308 per 1000 population, which, though 
slightly higher than in 1892, was 3°4 per cent. below the average 
in the ten years 1883-92, The death-rate, which had been 19°5, 
20°2, and 19:0 per 1000 in the preceding three years, was 19°2 per 
ened last year, corresponding with the mean rate in the ten years 

883-92, 


Five new blast furnaces are in course of erection, or 
projected, in the Longwy district of France, adjoining Luxemburg, 
including one at the works of De Saintignon et Cie., one at those 
of Raty et Cie., Works, Saulnes, two at those of Ferry, Curique et 
Cie., at Villerupt-Micheville, and one at Gouraincourt, the founda- 
tions of which are already laid. At the same time there is question 
of increasing the capital of the Société des Hauts-Fourneaux de la 
Chiers by a million francs, which about represents the cost of a new 
furnace, but this project is said not to be imminent. All these 
furnaces will be of considerable height, with five or six hot-air 
stoves, for a daily out-turn of about 120 tons. 


THE production of lead in the United States declined only 
in domestic desilverised, which amounted to about 122,000 tons—of 
2000 1b,—and of antimonial lead 5300 tons were produced. The 
soft lead of Missouri and Kansas was almost the same as in 1892, 
and amounted to 31,300 tons, while lead produced from foreign 
ores amounted to about 23,000 tons, and foreign bullion refined 
here in bond te no less than 35,000 tons, The Knuvineering and 
Mining Journal says that the entire production of American works 
was, therefore, 159,600 tons from domestic ores and 58,000 tons 
from foreign ore and bullion. These figures are subject to 
revision, but are all official, and nearly all are final. 


In a recent number of the Comptes Rendus a paper is 
given on ‘The Minimum Electro-motive Force necessary for the 
Electrolysis of Dissolved Alkaline Salts,” by M. C. Nourrisson. 
From thermo-chemical data the electro-motive force necessary is for 
chlorides 2°02 volts, bromides 1°75, iodides 1°16, sulphates 2°15, 
nitrates 2°07, and chlorates 2°07 volts. The experimental results 
for the halogen salts of the alkalies and alkaline earths agree with 
these numbers ; but for the corresponding sulphates, nitrates, and 
chlorates somewhat higher values are obtained. The minimum 
electro-motive force necessary for the electrolysis of a dissolved 
alkaline salt is constant for oxy-salts and is constant for the haloid 
salts of the same acid. 


Pror. Boyp-Dawkrys, at a meeting of the Manchester 
Geological Society held last week, gave some further interesting 
particulars with respect to the coal discovery at Dover. These 
measures, he said, had now been proved to a depth of 2181ft. 6in. 
below high-water mark, with a 4ft. seam of bituminous coal at the 
bottom, and the existence of twelve seams of coal, great and small, 
had been proved, whilst it was impossible to tell how many more 
awaited discovery in the unknown regions below. Professor Boyd- 
Dawkins was of opinion that it might be concluded that the 
horizon of the south-eastern coal field was fixed as that of the 
valuable upper measures of Somersetshire, and the important 
middle coal measures of Belgium and Northern France; and the 
experimental boring at Dover not only promised to open out a new 
field for scientific exploration, but was likely ultimately to have a 
profound effect upon the industries of south-eastern England. 


Corrosion of water pipes and other underground furni- 
ture by the ground return of electric railways continues to be 
reported. The recent annual report of the Brooklyn Electrical 
Subway Commission states that discoveries of corroded water and 
gas pipes have been of late so numerous that there seems no escape 
from the conclusion that metal pipes of all kinds extending below 
the surface along the routes of the trolley cars are being in many 
places destroyed by the ground currents. The lead covering of the 
telephone cables in the subways is alsu suffering from corrosion. 
Other instances of serious corrosion of telephone cables are reported 
from Cleveland, Louisville, and Cincinnati. Kngineering News 
says at Peoria, Ill., the Peoria Water Company has formally noti- 
fied the city authorities that its mains are being injured by the 
currents from the street railways, and unless these ground cur- 
rents are removed the water company will refuse to make further 
extensions of its mains, or be responsible for the maintenance of 
those now laid. 


WHEN sodium fluoride is added to water containing 
even a very moderate proportion of lime or magnesium salts, a pre- 
cipitate forms at once. When added in quantity sufficient to unite 
with all of the calcium and magnesium to form fluorides of these 
metais and the water is then boiled down, the precipitate retains its 
amorphous character. Viewed through the microscope, it has 
always been found powdery and rounded, This circumstance, 
together with other considerations, has led to the employment of 
sodium fluoride in the direction of scale prevention, and it is 
pleasant to be able to record that to-day it is in successful opera- 
tion in many sections of the country. It is not an uncommon 

ractice to employ sodium carbonate directly in the boiler, trans- 
orming the calcium sulphate to carbonate. The conversion not 
only of the sulphate of calcium, but all magnesium salts to 
pulverulent fluorides therefore seemed possible, and has proved 
practicable. Calcium fluoride has a molecular weight about 25 per 
cent. less than either calcium carbonate or sulphate, or an equivalent 
quantity of phosphate ; and, therefore, the precipitate or sludge 
formed through its use is much more manageable and removable 
by blowing down the boilers. More than once it has happened that 
the boilers were heavily incrusted when the use of the fluoride was 
begun. The old scale was found to loosen rapidly, falling off in 
some cases by the bucketful. In others it was rotted and softened 
so, that on the first cleaning it was easily scraped off. When once 
thoroughly cleaned to the metal, new scale does not form in such 
instances. As the Chemical Trades’ Journal says, live steam is so 
frequently used now in our large manufacturing establishments for 
cooking, boiling, &c., and so much condensed steam is used to 
furnish distilled water, especially in artificial ice manufacture, that 
a method of treating boiler water in such a way as to furnish pure 
untainted steam is exceedingly desirable. Since sodium fluoride 
completes its work without rendering the water alkaline, the 
steam from water thus treated has proved most excellent for such 
purposes, 





MISCELLANEA. 


Encuisn Electrical Engineers are not disposed to 
exhibit at the Antwerp Exhibition, as they could not very well do 
trade against the import duties of Germany, France, and Austria. 


AN interesting exhibition relating to yachts and yacht- 
ing is now open at the Royal Aquarium. It is the second of the 
kind, and has again been organised by Mr. E. A. Du Plat, who 
with the aid of Mr. Dixon Kemp has compiled a catalogue which 
has more than a passing interest. 


At the meeting of the Royal Agricultural Society on 
Wednesday it was announced that the invitation to hold the meet- 
ing at Darlington next year had been accepted. Reports of various 
committees as to the details for the Cambridge meeting to be held 
next June were submitted, and it was decided that in connection 
with the Darlington meeting of 1895 prizes should be offered for 
haymakers, tedders, and kickers. 


On Tuesday, the 30th ult., the new scheme for the 
supply of hydraulic power by the Manchester Corporation was 
successfully put into operation, and the first supply of water was 
given to a set of hydraulic lifts erected by Messrs. Archibald 
Smith and Stevens, in the new Mosley Hotel and adjoining 
premises, The new power will be regularly available in a few 
days. 


Sir Bensamin Baker will be absent in Egypt during 
the next three months in connection with his duties on the Inter- 
national Commission appointed to inspect the Nile up to the 
second cataract, and to advise the Government with reference to 
the various projects proposed for the storage of the flood waters 
for irrigation purposes. He has previously had to advise respect- 
ing other important works for improved irrigation in Egypt, and 
was the writer of the articles in the 7imes on fresh water ship 
canals through Egypt, which some ten years ago so excited the ire 
of M. de Lesseps, and provoked so interesting a discussiun by 
M. Leroy Beaulieu and others in the Journal des Débats. 


THE new torpedo boat destroyer the Hornet, built and 
engined by Messrs. Yarrow and Co., of Poplar, and fitted with 
their patent water-tube boilers, was last week taken as far as the 
Maplins for a preliminary trial—which was attended by the 
Admiralty officials—she having on board at the time only four 
boilers, half of the intended complement. The vessel was under- 
way for about six hours, and was run at various speeds. The full 
speed run was continued for an hour and a-half, when 23 knots per 
hour was realised with the boilers working at a very moderate air 
pressure ; a very gratifying result, and giving prospect of a marked 
success on the full power trials, which will take place as soon as 
possible—after the remaining four boilers are put on board—and 
which we need hardly say are looked forward to with exceptional 
interest. 


Tue Birmingham water supply undertaking has again 
been before the City Council this week. The water committee 
presented a report affording details with reference to the progress 
of the Elan Valley supply, and the results of the inquiry held by 
the committee into the recent difficulty. An amendment was 
moved in favour of staying all work in connection with the Welsh 
scheme until a local inquiry had taken place as to the possibility 
of obtaining a supply from local sources. The speeches in reply 
showed that the estimates of future demand were not exaggerated, 
and that the facts brought to light by the Royal Commission on 
the London Water Supply had no bearing on the case of Birming- 
ham. The amendment was lost, and the report was approved by 
fifty-two votes to six. It would indeed have been a pity if this 
magnificent piece of engineering work had been again delayed. 


On the evening of the 1st inst., in conformity with 
notice previously given, the light was exhibited for the first time 
from the new lighthouse which has just been completed by the 
Trinity House at Withernsea, on the Yorkshire coast, Captain 
H. Y. Slader, one of the Elder Brethren, and Mr. Thomas 
Matthews, the engineer, being present on the occasion. The 
establishment of the Withernsea light meets the want long felt of a 
light about midway between Spurn Point and Flambro’ Head, 
which are about thirty-five miles apart, to facilitate the navigation 
of the coast and approach to the river Humber. The lighthouse 
stands about 460 yards to the north-east of the church. The light 
is white and of the occulting character, three occultations 
occuring every minute. Itis 120ft. above high water spring tides, 
and is visible in clear weather at a distance of 17 miles. 


AFTER a very needless delay, which cannot by any 
means be now made up for, the keel of the new battleship Majestic 
was finally laid on Monday last, in No. 13 dock at Portsmouth 
Dockyard. Although of the same breadth of beam and mean 
draught as other vessels of the Royal Sovereign class, the Majestic 
will be 10ft. longer than any of them; her principal dimensions 
being :—Length, 390ft.; breadth, 75ft.; and displacement, at a 
mean draught of 27ft. 6in., 14,900 tons. Her armament, although 
comprising the same number of guns, disposed in the same way 
as in other vessels of her class, will be different in character, the 
13hin. guns being replaced by four 12in. breech-loaders, carried in 
pairs in two barbettes, to be workable by either manual or hydraulic 
power ; and 12-pounder quick-firing guns are to take the place of 
the 6-pounder, now carried in vessels of the same class. The for- 
ward barbette guns will be carried higher than in any of the late 
battleships, a proportionate extra height of freeboard being given. 


In the Moat, Horseley, and Gospel Oak levels in the 
Tipton district of the South Staffordshire Mines Drainage Com- 
missioners, there have lately been established measuring stations. 
This has been accomplished by the use of weirs, at the points 
where the various branch levels and pit shafts discharge into the 
main levels. Any increase or decrease in the water at the Moat 
pumping station can thus be at once localised. These records 
should prove of great service in the future. The Commissioners’ 
pumping engines have been busy since the opening of the year, 
and are now dealing with 1000 tons a day more than a few months 
back. In the Old Hill district the subject of the condition of the 
canal basins has received much attention lately. The importance 
of the matter may be judged from the fact that in the year 1874 
there were 71 miles of canal and 537 basins or arms, giving a 
further length of 31 miles. ‘The basins have been reduced by 101, 
with a length of about five miles, and many of those remaining 
have been repaired. Detailed particulars of the basins known or 
suspected of being faulty are being obtained with a view to test- 
ing them by means of temporary tanks at their entrances, 


In his report to the Commission of Sewers on the 
recent explosions in boxes belonging to the City of London 
Electric Lighting Company in Ludgate-hill and St. Paul’s Church- 
yard, Mr. W. H. Preece states that the two explosions occurred 
simultaneously in a box in Creed-lane and in another nearly opposite 
the premises of Messrs. Howell in St. Paul’s Churchyard, a 
distance of fifty-five yards apart. The effect of the explosion was 
to blow the covers of the boxes to a considerable height in the air. 
One of them broke in falling, while the other made a hole in the 
pavement and stood upright in the aperture it made. One person 
—a boy—was injured. A careful examination of the boxes 
revealed the fact that the explosions were caused by an accumula- 
tion of coal gas and air in the pipes and boxes, The cables carry- 
ing both the public and private current were in good condition, 
and the electrical tests proved that there was no leakage on the 
circuit to cause the accident. At the time of the explosions some 
of the company’s men were working at a distance of fifty yards 
away, and they were using a red-hot plug or “rat.” It was 
possible, Mr, Preece says, that this red-hot iron might have ignited 
the gaseous mixture by passing upwards into the boxes referred to. 
If it were not for leaky gas pipes no accumulation of gas could 
take place; but the mains are, he says, notoriously leaky, 
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2 tons 15 ewt. 
the safe side. 
20, Falsgrave-road, Scarborough, February 6th. 


I should recommend, however, a 8in. steel rope to be on 
W. R. Haoug, C.E. 


MAGNESITE BRICKS. 
(To the Editor of The Engineer.) 
Sir,—Would you be kind enough to allow me to ask who 
makers of the magnesite bricks’? A. 
Ayrshire, February 5th. 


CARPET-BEATING MACHINERY. 
(To the Editor of The Engineer.) 
Sir,—I should be glad if you or any of your readers would give me the 
names and addresses of makers of carpet-beating machinery. K. J. 
Worthing, February 8rd. 


are the 
W. G. 
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SURSCRIBER.— You may take the relation hetween the tensile atrength of mild 
tvel and of iron, both of the qualities which would be used for the purpose, 
If you increase the constant 7 to 8°75 you will probably be near the mark. 


Tubles of the strength of these rolled steel joists are published by Messrs. 
Dorman, Long and Company. 
Scoop WHEEL.—7° lift 50 tons af water per minute toa height of 8ft. about 
,5-horse power will be required, Wedo not believe that any single wind- 
(competent to exert that power has ever been made, Windmills ave 


aly used in Holland for pumping, but the work is divided among a 
ultitude of thei, A steam engine driving a centrifugal pump aill be 
reded to do your work. 

Srupent.— You will find some later writings on oblique arches in the “ Pro- 
ceedings” of the Institution of Civil Engineers, but we do not know of a 
ook on the subject later than Buck's, Skew bridges built with stepped ribs, 
that iain which the width has been divided into several parts stepped one 
whind the other longitudinally, so as to make up a skew with normal seq- 

cats, have been illustrated in our pages. 


8. (Durham.) —The ordinary feed pump ia a“ plunger pump,” — It is identi- 
cal in its action with the pumps used in hydraulic work, which are usually 
culled “vam pumps.” No marine engineer ever uses the words ram pump, 
The second pump, continuous in its action, is also known as a “plunger 


pump,” and when the plunger is combined with a piston asin fire engines, 
we have a * bucket-and plunger pump.” 
Evecrric.—IJ/ the dise weighing, say, GOOlb, is truly balanced and the bear- 


us are in good order and properly lubricated, it ought not to absorb when 


ining at 600 revolutions per minute more than 0°2-horse power. If there 
ave projections which can set up fan actions on the air the resistance will be 
wugmented, The difficulty of answering your question is that the bearing 
riction can be so much augmented Ly a want of perfect balance in the diac. 

/t ought to be hung in apherical bearings to get the best result, 
R. Y. B.—No. You cannot with any satisfaction work a 5-horse engine 350 


yards away from the boiler through a lin, steam pipe, Use a pipe Ihin, 
iameter at least, laid in a box packed with sawdust and water-tight to 
eep out rain, and fit a good steam trap to carry off condensed steam close 
(o the engine. The drop in pressure if the pipe is free from sharp bends 
should not exceed 5 lb, An engine of the size named will indicate much 
¢ than S-horse power, If it is heavily loaded a Zin, steam pipe will ve 
quired, 
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Owing to pressure of other matter we are compelled to hold over a lara 
aumbcer of Letters to the Editor, 





HAULING PROBLEM. 
(To the Bditor of The Engineer.) 

Sir,—Referring to the reply given in solution of the above, by your 
kind permission I would like to call the attention of Mr. F. Hovenden to 
what must surely be an error in the calculation as to the starting effort 
required for a wagon of the type described, presumably without springs, 
on 4 fair road paved with stone setts. This starting effort he gives as 
about 115 b. per ton of load and wagon 

Now, if Mr. Hovenden were to consult treatises by some of our acknow- 
ledged authorities, as Molesworth, D. K. Clark, Henry Law, Sir John 
Macneil, Boulnois, &c., he will, I think, find that from practical experi- 
ment conducted by them and from the formule they give, that the 
starting effort required as above is not more than about 72 Ib. per 
ton of the load and wagon. Below I give formula showing the question 
worked out, the result of which when compared with the above-named 
authors’ works, comes out as near as may be to their practice or theory. 
KR = force required in pounds for starting effort on level road paved with 


stone setts, W = weight of wagon in pounds, w = weight of load in 
pounds, v = velocity in feet per second, in this case lft., ¢ = constant 
uumber ruled by Nature of the surface of road, in this case c = 2. 
_ W+r,w —a 
R= = oT mA +4 2525 Ib, 


-". R = 25251b, or 721b. per ton for 35 tons. 
lhe force required to sustain the wagon weighing 5 tons, and its load 
Weighing 30 tons on an incline of 1 in 20 must be added to the above, 

Which T also give as below :— 

The horizontal length A G being equal 
to 20ft. for lft. rise, the inclined length 
“3 A B must be = 4/ A G? + 1 = 20°024, 
Hi ~ Then W + w -- 20°024 = 8915 lb., and 
~ 8915 Ib. + 2525 1b, = 2 tons 17 ewt. 2 qr., 
ni force required to draw the wagon and its 
load up the incline of 1 in 20at a speed of 
60ft. per minute. The resistance from 
friction further than allowed for in the 
i bs above calculations, is practically nil. 
2 tons 17 ewt. 2 qr. total force, not 3 tons 10 ewt. as given by Mr. Hoven- 
den. The formula for the size of the steel wire rope required is:—C = 
circumference, B = breaking weight in tons, S = } breaking weight for 
safe load. Then C2 x 2°50 = B, or breaking strain = 3 tons per pound 
per fathom of rope—Admiralty. Thus 2}in. rope weighs 5}1b. per 
fathom, Breaking strain is therefore = 16°10 tons, safe working load .*, 





ity for going to press early with a portion of the edition, 
ALTERATIONS to standing advertisements should arrive not 
later than Three o'clock on Wednesday afternoon in each week. 
Letters relating to Advertisements and the Publishing Department of the 
paper are to be addressed to the Publisher, Mr. Sydney White; all other 
letters to be addressed to the Editor of Tot ENGINEER. 








MEETINGS NEXT WEEK. 

lnsTITUTION OF CrvIL ENGINEERS.—Tuesday, February 18th, at 25, Great 
George-street, Westminster, 8.W., at 8 p.m. Papers: ‘‘ The Transport of 
Petroleum in Bulk,” by Mr. Boverton Redwood, F.R.S.E., Assoc. M. 
Inst. C.E., and reception by the President and Council in the Libraries. 
Friday, February 16th, at 7.30 p.m. Students’ meeting. Paper: ‘‘ Ship 
Slipways, having special reference to the Dover Slipway,” by Mr. Walter 
Beer, Stud. Inst. C.E., Dr. W. H. White, C.B., F.R.S., Member of the 
Council, in the chair. 

NEWCASTLE-UPON-TYNE ASSOCIATION OF STUDENTS OF THE INSTITUTION 
or Civ1L EnGINngEERS.—Wednesday, February 14th, at the Durham College 
of Science, at 8 p.m. Paper: ‘‘ Bridge Floors,” by G. F. Jackson, A.M. 
Inst. C.E. 

Nortn-East Coast INSTITUTION OF ENGINEERS AND SHIPBUILDERS.— 
Tuesday, February 13th, at the Physical Lecture Hall of the Durham 
College of Science, Newcastle-upon-Tyne, at 7.45 p.m Paper: “On a 
New System of Construction for Large Vessels of Cellular Type,” by 
Mr. William Bell. Minutes of general meeting and discussion on Mr. 
Frank Caw’s paper. Thursday, February 15th, at the Institution Rooms, 
Newcaetle-on-Tyne, at 7.30 p.m. Graduate section. Paper: ‘“‘ Some 
Notes on the Launching of Ships,” by Mr. A. Young. Minutes of general 
meeting and discussion. 

Society or Arts.—Monday, February 12th, at John-street, Adelphi, 
at8 p.m. Cantor lectures. ‘‘ The Detection and Measurement of Inflam- 
mable Gas and Vapour in the Air,” by Frank Clowes, D.Sc Lecture IV.— 
Application of the standard hydrogen flame to the detection and measure- 
ment of petroleum vapour in tanks and other spaces—The test 
chamber an apparatus for observing and measuring the indications of the 
above testing apparatus. Tuesday, February 18th, at 8 p.m. Applied 
art section. Paper: ‘‘ Modern Development of Illustrated Journalism,” 
by Horace Townsend. Wednesday, February lith,atSp.m. Eleventh 
ordinary meeting. Paper: ‘‘ The St. Pancras Electric Light Installation,” 
by Henry Robinson, M. Inst. C.E. ret February 15th, at 4.30 p.m. 
Indian section, Paper: ‘‘ Experiences at the Court of Afghanistan,” by 
John A. Gray. 





DEATH. 
On the 2nd inst., at his residence, Mytton Hall, Whalley, Lancashire, 
Joun Hick, aged seventy-eight. 
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MARINE ENGINE TRIALS, 


On Thursday night, the 1st inst., Professor T. Hudson 
Beare recalled attention to the almost forgotten labours 
of the Research Committee on Engine Trials of the Insti- 
tution of Mechanical Engineers. As Professor Beare’s 
paper is being published in full in our pages, it is unneces- 
sary to say more about its general character here than 
that it is an abstract of the results of experiments on six 
steamers, and conclusions drawn therefrom, mainly, we 
believe, by the author himself. The walls of the hall of 
the Institution of Civil Engineers were covered with 
charts of the kind in which the soul of Professor 
Kennedy takes special delight. The preparation of 
these things involved much labour; but it was small 
as compared with the work which the trials them- 
selves involved. The charts and diagrams, and the 
reports of the Committee which they are intended to 
illustrate, ought to be valuable; and yet the dispas- 
sionate outsider will say of them, and be justified in the 
saying, that they are of no value at all, and that the 
labours of the Research Committee have been wasted. 
The first of the trials, that of the Meteor, took place in 
1889, four years ago; the last, that of the Ville de 
Douvres, in 1892, two years ago. Marine engineers have 
not been idle since, but the experiments have taught 
them nothing which would have enabled them to improve 
their practice. We hoped at one time that something 
might have been ascertained which would have helped 
to the formation of a consistent theory of the practical 
steam engine, and so have affected and influenced, if not 
in some measure controlled, the action of marine engine 
builders. Nothing of the kind has been brought about, 


and so far as any practical result is concerned, the 





It is 


research might as well not have been undertaken. 





true that many statements of fact are contained in the 
reports, and a great many figures. These are by no 
means without interest ; but they really convey nothing 
that was not known before. There are deductions and 
assumptions which are more or less novel; but their 
accuracy and trustworthiness are open to question. We 
might, indeed, almost go so far as to say that what is 
true in the reports is not new, and what is new is not— 
well, let us say proved. Scientific reports should be 
above suspicion. ‘The results of the investigation, as set 
forth in multitudinous tables of figures, are so contradic- 
tory and anomalous that they tend to confuse rather 
than clear up questions at issue among engineers and 
those specially interested in thermodynamics. Abundant 
instances of this may be cited. Some of them were cited 
in a very prominent fashion on Thursday in the course 
of the discussion on Professor Beare’s paper ; but it will 
serve all needful purposes if we draw attention to one or 
two of the most prominent, leaving our readers to 
discover others for themselves. 

It will perhaps be remembered that the boilers of the 
Tartar, tested in 1890, were accused of priming heavily. 
Thus in the high-pressure cylinder of that vessel we 
were told that just after cut-off the steam present 
represented only 45:2 per cent. of the feed; a most extra- 
ordinary result, when it is borne in mind that the boilers 
were much too large for the power they exerted; that they 
had never before been suspected of priming; that no one 
in the engine or boiler rooms knew that they were 





priming; and that all the conditions were as favour- 


| able as possible to the production of dry, clean steam. 


No one, it seems, has been more thoroughly puzzled by 
this priming theory than Professor Beare. He handled 
the question from every point of view. There was a 
tremendous lot of water in the high-pressure cylinder ; 
what became of it in its course through the engine? In 
the first place, he found that whereas there was in the 
cylinder, per revolution, at the point of complete cut-ofi 
3°39 lb. of steam, there was present at the moment the 
exhaust port opened 4°33 1b. In other words, in the non- 
jacketed cylinder there was re-evaporation to the extent of 
18°3 per cent. No wonder that Professor Beare is unable 
to explain how that could be. Where did the heat come 
from to convert ‘94]b. of water into steam per revolu- 
tion? But in the intermediate cylinder, to whose jacket 
steam was admitted, the percentage of steam was 58°2, 
and in the low-pressure cylinder, also jacketed, it was 
60°3 per cent. Thus it would appear that in a non- 
jacketed cylinder re-evaporation to the extent of 18°7 per 
cent. takes place, whereas in jacketed cylinders there is 
no re-evaporation whatever. The results are, however, 
vitiated by the incidental statement that steam leaked 
into the high-pressure cylinder jacket. For along period 
Professor Beare told his audience he could not accept 
the priming theory, and yet he saw no other way out 
of the difficulty. Finally, he became a convert, but 
we confess we have failed to see on what sufficient 
grounds. A careful perusal of the report shows, 
indeed, that the Research Committee have from the first 
been unable to make head or tail of the Tartar; and not 
a few will be willing, perhaps, to accept the somewhat 
jocular explanation of the cause of the difficulty put 
forward by Mr. W. H. White, who more than hinted 
that the weather being rough, and the Tartar in ballast 
trim during her trial, her motion was so lively that the 
observers on board were all more or less incapable of 
doing any accurate work, stomachs proving too much for 
brains. But puzzling and contradictory as were the 
original figures, Professor Beare has succeeded in intro- 
ducing yet another element of uncertainty. It seems 
that the figures which we have just given were based on 
the assumption that the steam port closed when the 
piston had made a completely known percentage of its 
stroke. But Professor Beare explained, after his paper 
had been read, that the point of cut-off was not 
certain, and that, instead of 18 per cent. of re-evapora- 
tion having to be accounted for, he had only to take it 
for granted that the cut-off took place a little later in the 
stroke, and the discrepancy was reduced to 8 per cent. 
At the assumed cut-off the weight of steam in the cylin- 
der and clearance was 3°39 Ib. per revolution; at the 
moment of exhaust it was 4°33 lb.; but by shifting the point 
of cut-off a very little the weight of steam was raised 
to 4 Ib., and in this way there would be found 63°6 per cent. 
of the feed as steam, almost exactly the same figures 
as that for the Iona, in which boat there was no priming. 
This kind of reasoning is very pretty and ingenious. The 
method has, however, this difficulty, that when we begin 
to assume points of cut-off we never know when to stop. 
There is no reason that we can see why Prof. Beare should 
not have moved on the cut-off point just a little further, 
when the discrepancy would have disappeared altogether. 
He does not really know within an inch or two of the 
stroke where the steam port was effectually closed. It was 
difficult to look at the charts on the wall and the decimal 
points in the tables and avoid smiling, or retain faith inany 
of the results said to have been obtained. Clearly there 
was nothing about the trials greater in importance than 
the phenomena presented by the steam in its passage 
through the engines. But nothing could be accurately 
known on the subject without ascertaining with 
precision the point of cut-off, and this could 
have been done by examining the centre - punch 
marks on the valve stems, or failing these, by opening 
the valve chests and ascertaining by direct inspection 
when the valves closed, which could have been done 
while the engines were hot, and so expansion of metals 
difficulties obviated. Instead of this, it seems to have 
been taken for granted from the diagram that the valves 
certainly closed the steam ports at a given point, no 
sooner and no later. This is not science, and it would 
have been but honest to state at the first that uncertainty 
existed. But then this would, no doubt, have spoiled 
many charts and graphic enunciations of what after all 
are but assumed facts. 

Professor Beare gets rid of his re-evaporation trouble 
in the way explained, but of course this helps him not at 
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all about priming—simply, it would appear, because the 
assumption that the boilers primed is not based so much 
on anything that took place in the cylinders as on the 
analysis of the furnace gases and their tempera- 
ture in the smoke-box. It is worth while to 
reproduce Professor Beare’s own words on this subject. 
“It is clear that the whole of the measured feed cannot 
have been evaporated by the quantity of coal used ; if it had 
been, 84°1 per cent. of the total heat of the coal would 
have been spent in doing it, leaving only 15°9 per cent. 
for loss in chimney gases, radiation, &c. The analyses 
of gases, however, and the chimney temperature, enable 
us to calculate that 22°1 per cent. must have gone away 
in the waste gases. A careful inspection of the log 
sheets has revealed nothing in the least anomalous in the 
observations. Unless therefore nearly 20 per cent. of the 
feed-water which was measured through the tanks never 
reached the boilers at all, the author can see no other 
explanation than priming.” This line of argument is 
precisely that taken by the Research Committee in their 
original report. Now we venture to think that the deduc- 
tions drawn from this fact are not warranted. Turning 
to the table of boiler performance, No. 18 in Professor 
Beare’s paper, we find that the furnace gases are credited 
in the balance-sheet with carrying away 221 per cent. of 
the calorific value of the coal. In that balance-sheet 
nothing is said about radiation losses, and we take it for 
granted that these would have been the same whether 
the boiler primed or not, and that loss represented by 
the temperature of the furnace gas sufficiently indicates 
the reason why, in Professor Beare’s opinion, the boilers 
could not have evaporated the whole of the feed-water. 
That is to say, if the feed had been evaporated the fur- 
nace gases would have been cooler, radiation represent- 
ing the same unknown percentage of loss in either case. 
Now the difference between 2271 and 15:9 is but 6.2 per 
cent. The analysis of the gas given shows that no free 
hydrogen and no carbonic oxide escaped. Nothing, in 
short, capable of producing more heat went up the chim- 
ney. The loss then is a question of temperature only, 
and that temperature was 477 deg. But it is easy to 
understand that a small error in taking the temperature 
would upset all the results, because the volume of gas to 
be dealt with is so large. The facts then stand thus:— 
The Tartar’s boilers are assumed to have primed to the 
extent of ejecting at least 20 per cent. of the feed-water 
unevaporated. This first assumption is based on 
assumptions two and three, the first of which is that 
there was only 45 per cent. of the total feed accounted 
for in the high-pressure cylinder, and the second is that 
the percentage of the total heat that went up the chimney 
was 6°2 per cent.; too much to account for the evapora- 
tion of the feed-water. But Professor Beare shows that 
by altering the point of cut-off, in other words, taking it 
for granted that the engine received more steam per 
stroke than was supposed, we can nearly eliminate one 
difficulty ; and, as regards the second, we have not the 
least hesitation in saying that to base the theory of 
enormous priming on a difference of 6 per cent. between 
the necessary and deduced efficiencies of the boilers is 
quite unwarranted by the facts. We attach little or no 
value to temperature tests of boiler gases; no one who 
has had extended experience with them does; and never, 
we suppose, was so weighty a structure of hypothesis 
built up on so small a foundation as this. 

We have dwelt on this case of the Tartar because it 
happens to be one selected specially for consideration by 
Professor Beare as presenting difficulties. But we find 
all over the report statements that only escaped criticism 
because they lack interest. Thus another example of the 
looseness of structure of the reports was pointed out by 
Mr.Mudd. Professor Beare, following the original papers, 
says, in dealing with the re-evaporation question, that 
‘“‘the results given in the reports appear anomalous.” In 
the intermediate cylinder of the lona it would appear 
that re-evaporation took place to the extent of 11°5 per 
cent. Commenting on this he says, ‘The Iona having 
no jacket to her intermediate cylinder, it seems difficult 
to believe that there has been much re-evaporation in 
this cylinder.” Whether there was or was not seems to 
be more a question of the point selected on the dia- 
grams as that of cut-off than anything else. Be this as 
it may, Mr. Mudd drew attention to the important un- 
stated fact that, although the intermediate cylinder is not 
jacketed, yet the valve chest of the high-pressure cylinder 
is placed inside the first receiver, and constitutes a good 
drying apparatus; the whole effect of the arrangement 
being to augment the percentage of water in the high- 
pressure and diminish it in the intermediate cylinder. 

We do not wish to be understood to find fault with 
Professor Kennedy and the other gentlemen who con- 
stituted the Research Committee; on the contrary, we 
admire their zeal, and we believe that they did all that 
could be done under circumstances the difficulty of which 
can only be appreciated by those who have themselves 
attempted to carry out experiments at sea. Our objec- 
tion is not that they did too little, but that they have 
done too much. They have assumed for the results of 
their investigations, an accuracy which we do not believe 
they possess. Figures have been given in minute detail 
which represent nothing that actually took place; and 
results obtained in a more or less rough-and-ready way 
have been invested with a factitious semblance of 
accuracy. Instance after instance of this can be found 
in the reports. Who, for example, believes that the 
temperatures of chimney gases throughout a ten hours’ 
trial were always the same? To say that those given are 
average temperatures is to make us a present of our 
argument. If one-fourth the labour had been expended 
working out tables and charts and deductions, the report 
of the Research Committee on Engine Trials would have 
produced in the end a far more satisfactory document, 
and one less likely to mislead or confuse the unwary. 


THE CORDITE CASE. 
THE necessity of reiterating in Court statements of fact 
or of opinion so well grounded as to be equivalent to 





fact, has led the plaintiffs in this action—Nobel’s Explo- 
sive Company—to call numerous witnesses in support of 
the opening speech by counsel to which we adverted 
more particularly in our article appearing in last week’s 
issue of THE Enainerr. The task of considering the 
statements of each witness, differing as they do from 
those of his co-experts in an infinitesimal degree, would 
be colossal and would serve no useful end. All the lead- 
ing points in the plaintiffs’ case were lucidly set forth in 
Mr. Moulton’s opening speech, with which we have 
already dealt. Certain additional facts were naturally 
elicited in cross-examination, which may usefully be 
summarised. 

It will be remembered that one of the chief divergencies 
of opinion between the plaintiffs and the defendant is 
that arising from the question whether Mr. Nobel con- 
templated the use of the more highly nitrated and less 
soluble varieties of nitro-cellulose in the manufacture of 
ballistite. The contention of the defence is that the 
adoption of the less highly nitrated and more soluble 
forms of nitro-cellulose was contemplated, and internal 
evidence of thisintention was sought in the ballistite patent 
by Sir Charles Russell in his cross-examination of Professor 
Odling. The nitrated products of carbo-hydrates other 
than cellulose, viz., starch and dextrine, are mentioned in 
the patent as suitable for the production of ballistite, 
the deduction being drawn from this circumstance 
that the greater solubility of these bodies was the 
property that led to their choice, and the further deduc- 
tion—of doubtful logic, but legitimate enough for all that 
--was made that of all known qualities of nitro-cellulose 
the more soluble varieties would be preferred and were 
primarily intended by the patentee. A good deal was 
naturally expected to result from the evidence of Mr. 
Nobel himself, but his examination and cross-examina- 
tion elicited little but what has been stated before in one 
form or another. A picturesque touch to a prosaic stage 
of the proceedings was imparted by Mr. Nobel’s account 
of his desire to utilise nitro-glycerine as a propellant, and 
the incubation and fruition of the idea, the boldness of 
which is indisputable, though its originality of exe- 
cution is still more or less sub judice. A_ nice 
distinction was also drawn between the practice 
of obtaining patents intended to “block” rivals, 
and that of procuring protection for inventions of no 
immediate utility, with the view of escaping the “ block- 
ing” process by other inventors, Mr. Nobel contending 
that his action in this direction came under the latter 
head. It is a fine, because unconscious, testimony to the 
truth of the dictum that ‘conduct is three-fourths of 
life,’ that one side should seek to make this point, and 
the other to dispute it when it appears even if admitted 
to be devoid of legal significance. 

As we foreshadowed last week, the fight raged round 
the question of the solubility and degree of initiation of 
varieties of nitro-cellulose and the correlation of these 
two properties. For a legal decision certain hard-and- 
fast data have to be arrived at, but natural facts are 
rarely of a kind to afford such data, even when fairly 
ascertained by well-established experiment. The proper- 
ties of nitrated cellulose being but imperfectly known, 
the task of arriving at these data from being merely 
difficult becomes impossible. On the one hand, the 
defendant is anxious to prove that there is a sharp line 
of demarcation between lower nitrated soluble nitro- 
cellulose and higher-nitrated insoluble nitro-cellulose—or 
to give them the names which he would prefer to use, 
collodion-cotton and gun-cotton. On the other hand, the 
plaintiffs contend that no line of demarcation exists, and 
that the alteration of properties is either gradual or non- 
essential as a distinction. Against the first view is the 
fact that all varieties of nitro-cellulose are soluble in 
certain solvents, even in ether-alcohol, the solvent chosen 
as a means of differentiation, when employed under suit- 
able conditions. This solvent action of ether-alcohol has 
been known to a few chemists for a considerable time, 
but was certainly not a matter of common knowledge 
until within the past week. Against the second must be 
set the commercial system of classification sanctioned by 
usage and connoting a real though arbitrary difference, 
which divides nitro-cellulose into the soluble and insoluble 
sort. Speaking altogether outside the present case, and 
disregarding any conventional distinction, whether com- 
mercial or legal in origin, we should have thought that a 
chemist free from all interest or bias would pronounce 
that the term nitro-cellulose alone is generic, that 
“ collodion-cotton ” and ‘“ gun-cotton” are loose phrases 
without definite chemical meaning, and that no proper 
distinction can be drawn between the lower and higher 
nitrated nitro-celluloses other than by the use of their 
systematic chemical names. 

On leaving the purely chemical view of the matter 
and adopting technical classification a source of ambiguity 
is at once apparent, and was indicated in the evidence of 
Professor Benedick, of Vienna, who showed that as nitro- 
cellulose for use as an explosive was valued by its degree 
of nitration, and nitro-cellulose for the manufacture of 
collodion and celluloid by its solubility, no classification 
into ‘ gun-cotton ”’ and “ collodion-cotton,’’ could well be 
based on these properties considered conjointly.. Neither 
being a chemical individual, could be defined in this 
manner. The conclusion of the plaintiffs’ case was in 
the hands of Mr. Cripps, Q.C.; his speech, apart from the 
quotation of various precedents, consisting chiefly in the 
elaboration of the contention that the stride from the use 
of nitro-glycerine as a blasting material to its employ- 
ment as a propellant was a great one, and had been 
made by Mr. Nobel, who, even if not successful in detail- 
ing all possible methods for carrying out this conception, 
was entitled to protection from the bodily annexation of 
the idea itself. 

It seems to be impossible to be in any way concerned 
in the conduct of the Cordite case without liability to 
suffer from the occurrence of mental reactions of an 
endothermic character, and it was quite in keeping with 
the animus shown by even comparative outsiders that 
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was too animated to be wholly theatrical. In his openin 
speech, Sir Charles Russell repudiated Mr. Moulton’, 
suggestion that the Government, acting through the 
defendant, wished to take advantage of any mistake 
on the part of Mr. Nobel to stop every loophole 
for infringement of his specification. He dwelt upon the 
fact that the invention of blasting gelatine—patented jn 
1875—anticipated the use of nitro-cellulose as a means of 
converting nitro-glycerine into a solid substance, ang 
contended that this constituted the main advance in the 
use of the latter explosive. We believe that the patent 
for blasting gelatine expired just prior to the invention of 
cordite, so that adopting the views of the defendant— 
expressed by his advocate—no infringement can haye 
occurred. The possible invalidity of the ballistite patent 
was glanced at, but not insisted upon, and it would appear 
that this line of defence will not be adopted. The 
differences between ballistite and cordite, considered 
essential to the defence, appear to be the use for the 
former of soluble nitro-cellulose, the employment of 
camphor to induce the association of nitro-cellulose and 
nitro-glycerine, and the adoption of a temperature rang. 
ing from 50 deg. to 100 deg. Cent. for the execution 
of the process of incorporation of the ingredients. 

These distinctions were duly supported by the witnesses 
for the defence, the evidence of Professor Dewar being 
first taken. The function of camphor as an incorporating 
agent in place of the acetone used in the manufacture of 
cordite was closely debated. Acetone, being a readily 
volatile liquid, can—as mentioned in the article in Tuy 
ENGINEER already referred to—be removed without 
difficulty from the explosive after manufacture, whereas 
camphor, though volatile even at ordinary temperatures, 
is less easily eliminated. Professor Dewar gave it as his 
opinion that the greater part of the camphor used in the 
preparation of ballistite remains intermixed with it after the 
process of malaxation between heated rollers, and may be 
considered an essential ingredient of the finished product. 
This fact has a bearing upon the properties of ballistite 
as an explosive, for the evaporation of the camphor con. 
tinues during the time that elapses between the prepara. 
tion and utilisation of ballistite, and involves some 
deterioration. The alternative forms of nitrated carbo. 
hydrates, nitro-dextrin, and nitro-starch appearing in the 
ballistite specification, did not commend themselves to 
Professor Dewar as practical substitutes for nitro-cellulose, 
on account of the difficulty that would be experienced in 
washing them free from the acids used in nitration, the 
freedom from acidity of all such substances being 
necessary to insure their stability. A short excursion 
into the possibility of solution of one liquid by another, 
e.g., nitro-glycerin by ether-alcohol, arising from 
a question by Mr. Justice Romer, went perilously 
near to initiating a dissertation on the nature of 
solution in general, but was happily staved off. The 
question of malaxation between heated rollers came next 
for review, and it was urged that the use of a temperature 
above the ordinary in the manufacture of ballistite went 
to show that higher nitrated cellulose was not intended 
by the patentee; and further, that there existed a weak 
spot in the manufacture of ballistite which has been got 
rid of in the preparation of cordite, the alteration con- 
stituting an improvement and an essential difference, 
The solubility of the nitro-cellulose preferred for ballistite 
was stated to be a disadvantage rather than an advan- 
tage, for cordite, which could best be made with the most 
highly nitrated cellulose commercially procurable, ¢.y,, 
one containing something over 13 per cent. of nitrogen 
as compared with 14°14 per cent., which is the theoretical 
limit. The object of the cross-examination which followed 
was, of course, to minimise the distinctions between 
ballistite and cordite which had been set up, and to show 
that the ballistite patent was completely novel. Professor 
Dewar admitted that prior to 1888—the date of the 
patent—no propellant explosive of the composition and 
character of ballistite was known. Accepting this 
opinion, the question of validity seems to be settled. 
The looseness of nomenclature employed for the products 
of the nitration of cellulose was abundantly exemplified 
by the quotation and repudiation of statements in 
standard works on technical chemistry relative to the grade 
of nitro-cellulose used in the manufacture of celluloid, 
“‘oun-cotton ” and ‘collodion-cotton ” being spoken of as 
if almost interchangeable terms. In similar manner the 
want of real connection between solubility in ether- 
alcohol and degree of nitration was brought out by refer- 
ence to the fact that two samples of nitro-cellulose may 
have nearly the same content of nitrogen and yet be the 
one almost wholly soluble, the other almost wholly 
insoluble in ether-alcohol, thus confirming the opinion of 
Professor Benedick alluded to above, that any method of 
classification based on a supposed relation of this kind is 
illusory. 

At the time of writing, therefore, the issue has been 
somewhat narrowed, the question of the originality of the 
use of nitro-glycerin as a propellant having been waived, 
at least for the present, and the anticipation of ballistite 
by blasting gelatine being also somewhat in the back- 
ground. The real difference in fact and law between the 
constituents and manufacture of ballistite and those of 
cordite is still in dispute, and at present only the vicissi- 
tudes of the conflict and not the merits of the combatants 
are proper for discussion. 
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TRANSPORT OF PETROLEUM IN BULK, 


THE important and able paper of Mr. Boverton Redwood, 
read at the Institution of Civil Engineers on Tuesday last, on 
“The Transport of Petroleum in Bulk,” is specially interest- 
ing at the present time, when the possibility of introducing 
liquid fuel on a large scale into this country is becoming daily 
more within measurable reach of realisation. The question 
of danger in transporting petroleum is one which greatly 
affects its introduction on a large scale as fuel. From the 
description of the accidents enumerated in the paper, it appears 
very clearly that the danger of moving kerosene or any kind 
of oil of heavy density which has passed through the refinery 
is very small, and that the accidents which have occurred to 
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et or to unforeseen circumstances. It is otherwise with 
crude petroleum, which is a mixture of hydrocarbons, differ- 
ing in boiling point and density, and petroleum as it comes 
out of the earth is charged with great quantities of gaseous 
hydrocarbons which become liberated after a time. A tank 
of crude oil is, in this respect, like a bunker full of fresh coal 
which contains within its pores a large volume of marsh gas 
that escapes gradually, the confining pressure being removed. 
But crude oil contains also a considerable percentage of light 
hydrocarbons known as petroleum spirit, benzoline, &c., which 
under a comparatively small increase of temperature are 
vaporised, and bring the surrounding atmosphere to an ex- 
plosive point. Mr. Redwood cites experiments made by Dr. 
Dupré, who found “ that one volume of benzoline will render 
16,000 volumes of air inflammable, or 5000 volumes strongly 
explosive.” A substance of this kind is distinctly dangerous 
to transport either by sea or land. But crude petroleum is 
not the substance which ought to be, or indeed is, used as a 
liquid fuel. When crude oil has passed through the still all 
the gases it contains have been eliminated, and the light 
hydrocarbons separately condensed from the kerosene or 
residue. Referring to accidents due to petroleum, Mr. Red- 
wood observes that, with two exceptions, they “ have been 
due to the presence of vapour given off by crude petroleum or 
by petroleum spirit.” From this we may infer that with due 
precautions the transport of kerosene or residue is safe, and 
that liquid fuel is not open to any objection on this account. 
This is a very important feature as regards the introduction 
of liquid fuel, as its extensive, not to say general use, would 
entail a transport over considerable distances. This brings 
us to the consideration of the tank ships in use for the trans- 
port of petroleum in bulk across the ocean. One safeguard 
to be observed in the construction of such vessels is the com- 
plete separation of the oil tanks from the engine-room by 
means of coffer-dams, consisting of two transverse bulkheads 
extending up to the extreme height of the upper deck. It 
appears that it isat present considered advisable to keep these 
coffer-dams full of water so long as the vessel has her cargo on 
board, and further, that the oil tanks should be completely 
isolated. Many other special details in the construction of 
these tank steamers have to be observed, among others an 
adequate provision for the ventilation of the tanks. In a 
properly constructed tank ship there is very little danger 
while at sea. The chief risk of accident occurs during the 
loading and discharging. When a tank ship is in port either 
to load or discharge, the greatest discipline ought to be 
observed with regard to the use of naked lights, such as fires 
or matches, and the ship ought to be lighted by incandescent 
electric lamps. But, with due regard to all the precautions 
now recognised to be necessary, the dangers of discharging 
kerosene or residue are reduced to a minimum. This isa 
satisfactory result to have arrived at in view of the possibility 
of large quantities of liquid fuel beingimported. The realisa- 
tion of such a result still lies in the future, owing to the want 
of a sufficient supply of the crude material at present. But 
this necessary supply will no doubt be obtained in time, as 
new petroleum fields become discovered and developed. 


THE POLA ARMOUR-PLATE COMPETITION, 


Wr have been permitted to read the official report of a 
competitive trial of armour-plates which took place in October 
and November last. The plates competing were four nickel 
steel plates supplied by Dillingen, Vickers, Cammell, and 
Witkowitz, as well as a Harveyed plate sent by Vickers, and a 
plate with a hardened face sent by Krupp, termed in the 
report a Harveyed plate, but this is probably a slip, as Krupp 
specially explains that it is not the Harvey process which he 
employs. The plates were 5:9ft. by 7:87ft. by 10°6in. They 
were attacked by four rounds towards the corners from a 
15 cm.—59in.—gun, firing a steel projectile weighing 112°4 Ib., 
with a striking velocity of about 1980ft. except one round 
fired at the Dillingen plate with 2070ft. velocity, which was 
thought to be too severe for the gun, and it might be said for 
the plate also, seeing that it passed completely through. A 
fifth round was fired at the centre with steel shot from a 
24 cm.—9:4in.—gun, the steel projectile weighing 474 lb., with 
a striking velocity of 1417 foot-seconds. The 15 cm. projectiles 
were just a match for the plates, theoretically, the calculated 
perforation on the English system being 13:4in. of iron or 
0°8in. of steel. The larger shot was an over match, having, 
theoretically, a perforation of 15-4in. of iron or 12:3 of steel. 
The general result was that the Vickers Harveyed plate and the 
Witkowitz plate only, were considered to have fulfilled the 
required condition of keeping out the smaller shot. The 
former was fractured by the larger shot, and the latter was 
not, nor did it let it perforate; so that while it may be 
wondered how this plate should beat those of the best makers 
known, it can be no wonder that the Austrians preferred 
their own plate. The Krupp plate had some flaw which 
caused it to break up in such a way as not to be 
a fair representative plate. It was the same kind of 
disappointment as occurred at Ochta a year ago. It 
may be observed that the successful plate again was 
an untreated one. The report concludes in the following 
words: — ‘The firing test is, however, significant in so 
far as it proves that a homogeneous nickel steel plate of 
corresponding treatment is superior to the Harveyised plates, 
and this does away with the difficulties which would have 
arisen in case of the acceptance of Harvey plates, since with 
these latter plates a correction of the curvature is impossible 
after the carbonising process, and every treatment on the 
outside is accompanied by the greatest difficulties.” There is 
something in the common-sense sound of this paragraph that 
may commend itself, though incidentally we may notice that 
it is not the carbonising process that affects the curvature, 
but the water process. There is trouble with very hard-faced 
plates. This is not in attaching them to the ship’s side, as 
reported from America, seeing that the back is softer rather 
than harder than in untreated plates; the trouble is in 
attaching anything to the outside of the armour if necessary. 
It isa mistake, however, we think, to wonder or raise too 
serious an objection to such a difficulty, which may perhaps 
be met in more than one way. In spite of contradictory 
results occasionally obtained, the Harvey plates have obtained 
& series of such remarkable results that only those who are 
unacquainted with them would sit down and contentedly 
reject them at the present time. 


CLYDE SHIPBUILDING. 


_ On the Clyde, as elsewhere since the year began, a decided 
improvement has taken place in the matter of fixing contracts 
for new ships. This has been accelerated, if not actually 
caused, by the Admiralty ‘order’ recently dispensed 
amongst private builders, although in the natural sequence 
of things a revival in shipbuilding should now have been due. 


)s laden with such oils must be attributed either to care- 


In all, there cannot be less than 20,000 tons of new steam- 
shipping either placed or about to be placed on the Clyde 
since the year began. The feature of the latest contracts is 
that they are all for firms who have hitherto confined their 
attention to sailing vessels. This may be described as a new 
departure in shipowning in the Clyde district, and as such is 
creating no small amount of interest in shipping circles. It 
appears that some half-a-dozen local firms, who have hitherto 
confined their attention to sailing ships, have resolved on 
adding cargo steamers to their fleet, and some eight contracts 
on that account have either been placed or are being nego- 
tiated for with shipbuilders on the Clyde. Necessarily the 
details are being kept private, but there is no doubt of the 
fact that two orders, each for steamers of over 4000 tons, have 
gone to a firm at Linthouse on the south side of the river, 
and that a third, the Oresenga, of 5350 tons carrying capacity, 
has been arranged for with Messrs. Russell and Co., Port 
Glasgow. Other two steamers of over 4000 tons have also 
been fixed, but the names of the builders have not been made 
public. It is reported that the Fairfield Company has 
secured an order for an intermediate steamer for the Cape 
service of the Castle Line. Messrs. Charles Connell and Co., 
Scotstoun, have booked an order for a large steamer of over 
5000 tons capacity for Messrs. Robert Mackill and Co. The 
vessel is intended for general trade, and will be engined by 
Messrs. D. Rowan and Sons. This vessel, together with the 
others in hand, will keep Scotstoun yard busy for at least 
six months. Messrs. J. and R. Young and Co. have con- 
tracted with Messrs. D. and W. Henderson and Co., Meadow- 
side, to build a steel screw steamer, to carry about 4050 tons 
deadweight on 20ft. Gin. draught. She is to be fitted with 
triple-expansion engines. The steamer will be of the partial- 
awning deck type, 300ft. long, 42ft. beam, and 22ft. deep. 
The Ailsa Shipbuilding Company, Troon, has booked an order 
from Barrow owners for a vessel 165ft. by 25ft. by 12ft. 3in. 
The terms, of course, are low, but these and other contracts 
which have been secured on the Clyde assure employment for 
some time to come. 


TESTS OF CAMMELL’S HARVEYED PLATES. 


WE have received copies of official photographs and reports 
of some excellent results obtained with Cammell’s steel plates 
with Harveyed faces. These show a power of resistance 
which is greatly in excess of what could formerly be given to 
a plate. For example, on August 31st last at Shoeburyness 
a plate 8ft. by 6ft. by 10}in., weighing probably a little over 
nine tons, which had already been subjected to the usual 
attack of five Gin. projectiles, was fired at twice with a 9:2in. 
breech-loading gun discharging a Holtzer steel projectile weigh- 
ing presumably 380 1b. The first of the two had a striking 
velocity of 1808 foot-seconds, and an energy of 8614 foot-tons. 
The second had a striking velocity of 1948 foot-seconds, and 
an energy of 10,000 foot-tons. Consequently the calculated 
perforation of the latter on the English system is 19-5in. of 
iron or 15°6in. of steel, and cn Krupp’s system 21-4in. of 
iron, while the energy per ton of plate is 1111 foot-tons. 
The plate was broken by each round, and the point of the 
last got 18in. past the back. But that the plate should have 
been almost uninjured by five Gin. projectiles, and afterwards 
have kept back two 9:2in. Holtzer shot with the striking 
velocities above given, indicates greatly increased powers of 
resistance; although we would observe that the Holtzer 
projectiles for the larger guns set up as well as breaking up, 
and do not appear to be so good either as the 6in. Holtzer or 
as the larger Carpenter forged steel shot. 








LITERATURE. 


Sanitary Engineering in India. By Jonn Wattace, C.E. 
Bombay. 1893. 

Hasirt is second nature, and though the dictates of 
science might dispose us to question the truth of the 
assertion, yet, when the sanitary engineer is called upon 
to exercise his professional abilities in our populous 
eastern cities, it is not long before, however reluctantly, 
he gives adherence to the old saw. _If we were to select 
—and there would be no difficulty in finding examples, 
for unfortunately their name is legion—any large city or 
town in a normal condition of utter insanitation, the 
first two engineering undertakings to be promptly planned 
out and executed, would be a proper water supply, and a 
scheme for effecting the removal, disposal and distribution 
of the sewage. It is notalways possible even at home, and 
under far more favourable circumstances than those which 
prevail in our oriental dominions, to carry out both these 
projects simultaneously. One, for a time, must some- 
times cede the pas to the other, and we think it will be 
generally admitted that the water supply should be the 
first work undertaken. While we do not altogether 
endorse the statement made at the meeting of the 
German Public Health Society at Leipzic, in 1891, that 
it is to be accepted as a fact that the only efficient and 
proper method of removing sewage from towns is by 
water carriage, yet when that system is adopted a large 
and constant water supply becomes an indispensable 
adjunct to it. The chief reason for giving the precedence 
to the water supply, without at the same time under- 
valuing the beneficial effects of the other measure, is, as 
the author points out in the volume before us, which 
brings up to date the whole subject of which it very ably 
treats, that works of that description have been after 
even a brief interval, invariably accompanied by a 
marked decrease in the death-rate of the community. 

At the present day, especially with the example of 
Hamburg during the year before last before us, it is 
unnecessary to call attention to the paramount value of 
a pure water supply to the public hygiene of a large city. 
As a forcible illustration and proof, we may select one of 
the examples mentioned by our author. Before the 
introduction of a water supply, the death-rate of the 
inhabitants of Burdwan, a town of nearly 35,000 persons, 
was 42 per thousand. Shortly after the new water- 
works were established the rate was reduced to 20 per 
thousand, and it was officially stated that the filtered 
water supply was the principal, if not, the only cause, 
which had so wonderfully improved the health of the 
town. This salutary effect, which occurred in 1890, does 
not appear to have been of a permanent character, for in 
another part of the volume farther on, we find the follow- 
ing paragraph :—‘ The mortality of Burdwan for the year 








of this great increase is unexplained.” It is to be regretted 
that Mr. Wallace did not take the pains to ascertain what 
the cause was—for a cause must have existed—which so 
suddenly reversed the conditions of mortality in the 
town. As the paragraph stands, it contradicts to some 
extent, and practically nullifies the favourable deduction 
drawn from the first statement. It might have a very 
damaging influence, were it not that the evidence 
respecting the beneficial results of a wholesome water 
supply in the north-west provinces and other districts in 
India, as well as in other countries, is incontrovertible. 
Waterworks having been once established in an Indian 
town, and a supply of pure water ensured, the two abuses 
to be stringently and perpetually guarded against are 
waste and pollution, and only those who have lived for 
years among a large native population can fully realise 
the difficulty of keeping them within anything approach- 
ing moderate bounds. Waste—and a good deal of it too— 
we have at home, but from wilful personal pollution of 
our water supplies we are happily fairly free. Whether 
the source of supply be wells, tanks, canals or rivers, the 
natives use them for bathing and drinking purposes, for 
washing foul and often infected linen, and where the nature 
of the source permits, cattle of every description assist their 
owners in the general defilement. It is unfortunate that 
the sinking of artesian wells in India has, with some 
exceptions, been attended with results so uncertain that 
attention has been directed to other sources of supply. 
The artesian well itself cannot be contaminated, and the 
water it yields is unattended with the cost of filtering and 
filter beds. Before the inhabitants of comparatively cold 
climates pass judgment upon their less enlightened fellow 
creatures, it is but fair to make some allowance for native 
prejudices, religious observances, the supposed sanctity 
of some rivers such as the Ganges, and those deeply- 
rooted habits and customs which have been only the more 
intensified by the unrestrained exercise of them for pre- 
ceding centuries. 

The next two chapters are devoted to house drainage 
and surface and underground sewers, and we are not 
surprised to learn that in two—namely Calcutta and 
Bombay—of the only three towns in India which possess 
well built underground sewers, the English system of 
connecting the houses by means of pipes, syphons, and 
gully traps, has been tried with anything but encouraging 
results. Our experience goes beyond the sphere of that 
of the author. We can take our reader to the region 
classically described as India extra Gangem, and if to 
the apathy of the Hindoo and the indifference of the 
Mahommetan, be added the dirty habits of the Kling, 
the indolence of the Malay, and the utter insensi- 
bility of the heathen Chinee to all measures of sanitary 
reform, there rises in the path of the engineer a host 
of obstacles and impediments which might be deemed 
to be well-nigh insupvable. As in the case of a ship at 
sea everything that is not wanted on board goes over 
the side, so in an Eastern town with a population of 
mixed races, a similar course is pursued with all super- 
fluous objects. Into the sewer, ditch, drain, connecting 
pipe, or whatever the outlet channel may be, is thrown 
everything that those living in the houses no longer desire 
to possess, and if none of these receptacles are available, 
the open street becomes the ready depository. As a 
result, the fouling and obstructing of the main sewer, 
where one exists, or of any smaller channel, becomes 
inevitable whether open or covered. The former pos- 
sesses the advantage of affording a ready inspection, and 
consequently an equally ready removal of the obstacle, 
while the latter will generally—always if of limited dimen- 
sions—have to be broken into, in order to restore it to 
its normal efficient working condition. 

The Liernur system, first tried at Amsterdam, the 
Shone, in use in some English towns and in Rangoon, 
and the Berlier, very successfully applied on a partial 
scale in Paris, are all described by Mr. Wallace, without 
any particular preference being ascribed to any of them. 
The system recommended by Mr. Baldwin Latham for 
the removal of sewage by means of pumping in India, 
which possesses special features of its own, is also 
alluded to. At Madras and a few other localities, sewage 
farming has been tried with very favourable results; but 
it is possible that the author is a little too sanguine in 
his anticipations respecting the future of similar under- 
takings. The motto, ab uno disce omnes, is not always a 
safe one to adopt. 

The last three chapters are devoted to the subject of 
the ventilation of buildings, hospitals, and factories, 
which appears not to have received the attention due to 
it. Besides bringing up to date the history of, and facts 
relating to sewage engineering in India, the author refers 
to several towns in Europe and elsewhere where sewage 
works have been carried out. The volume is not written 
in any criticising or carping spirit, and its contents will 
be found interesting and instructive to both engineers 
and other professional men. 








CoLD STORAGE AT GIBRALTAR.—It has been known for some 
time that her Majesty’s Government intended erecting a cold 
store at Gibraltar, in order that the troops in the Mediterranean 
might be supplied with frozen meat, as a better quality of meat 
supply was much required. We have heard that her Majesty’s War 
Department have placed the order with Messrs. J. and E. Hall, 
Limited, of Dartford, for one of their carbonic anhydride machines. 

A SILVER-MOUNTED RaILway TRUCK.—Mr. Thomas Wylie White, 
of 54, Foley-street, Portland-place, has constructed a very beautiful 
model of a Midland coal wagon, from drawings which have appeared 
in our pages. The body, as well as the base-board carrying the 
rails on which the wagon stands, are of oak; while all the metal 
work is silver. The model is constructed to ;4th scale, being of the 
following dimensions :—Body, 11}in. by 5}in. by 34in.; length over 
buffers, 134in.; gauge of rails, 3gin.; base board, 18in. by 8in.; 
weight of silver, 15 0z. 9dwt. troy. The rails are of silver. Appa- 
rently the truck is full of coal ; in reality we find that the ‘‘ coal” 
is oxidised silver, secured to a lid, the body of the vehicle forming 
acigar box. All the details have been worked out with minute accu- 
racy ; the buffers, for example, being fitted with springs. There is 
a proper working brake, and the bolts, nuts, and rivets are silver 
and to scale. The whole was made by Mr. White, as it is scarcely 
necessary to say that the various parts could not be bought. A 
similar model was, we believe, purchased from him not long since by 
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JOHN HICK. 


WE regret to have to announce the death of Mr. John 
Hick, J.P., one of the founders of the firm of Hick, 
Hargreaves, and Co., Soho Ironworks, Bolton. Mr. Hick 
expired on Friday last, at his residence, Mytton Hall, 
near Whalley, where he had lived for many years in 
retirement. Mr. Hick, who was in his seventy-ninth year, 
had been in failing health some time, and his demise, 
although not unexpected, caused much regret amid a wide 
circle of friends. Mr. Hick was born at Bolton, and when 
quite young took an active part in the management of the 
Soho Ironworks. Besides making himself familiar with 
mechanical engineering operations in all their details, 
he studied civil engineering, and became a member of the 
Institute of Civil Engineers. On the death of his father in 
1842 Mr. Hick was joined in the management of the works 
by the late Mr. William Hargreaves, the latter ultimately 
becoming head of the firm. 

Mr. Hick filled various public positions in his native town, 
and represented the borough in Parliament from 1868 until 
1880, when he retired. One specially important service 
rendered to the community during his parliamentary career 
was the development of legislation intended to secure greater 
safety in working steam boilers, and preventing explosions 
as far as possible. The question was brought before the 
House of Commons, and in May of 1870 he secured the 
appointment of aselect committee to inquire 
into the subject, and as to the best means 
of preventing explosions in steam boilers. 
Mr. Hick was appointed chairman of the 
committee, whose investigation extended 
over two sessions. In their report the com- 
mittee made certain recommendations with 
the view to securing greater safety from 
steam boilers, one of their suggestions being 
in favour of periodical inspection, but they 
were not prepared to recommend the adop- 
tion of any plan founded upon the system 
of compulsory inspection. It was in August 
of 1871 that Mr. Hick introduced a measure 
in the House of Commons “to provide a 
more efficient remedy to persons injured 
and property damaged by the explosion of 
steam boilers through negligence.””’ Healso 
served on a select committee of the House, 
appointed in 1874, on the question as to the 
best chain cables and anchors for the Navy ; 
and amongst other matters to which he 
drew the attention of Parliament was the 
importance of the British army being pro- 
vided with the most effective rifle, and the 
improvement of the heavy ordnance. On 
the occasion of the visit of the Prince Con- 
sort to Dean Mills, Bolton, in 1857, Mr. 
Hick minutely explained to His Royal High- 
ness the working of the fine engines, and other 
mechanical operations there. Of his labours 
in connection with the improvement of 
steam engines for cotton mills it is un- 
necessary to speak in detail; the work of 
Hick, Hargreaves and Co. is to be found 
in every country where fibre is spun or 
fabrics woven. 


PUBLIC WORKS ABROAD. 





Out of a total expenditure of nearly 
thirteen millions sterling, to be devoted to 
the construction of public works, including 
railways and harbours, Russia proposes to 
allot £173,000 to the further prosecution of 
the Siberian line. It is also intended to 
run the locomotive into the district of 
Kokand, and the works are to be carried 
out by private contract, for which a 
guarantee of £62,000 will be demanded. 
The works at Odessa, which have an inti- 
mate bearing upon the large petroleum 
traffic of the port, are approaching a ter- 
mination. It remains to finish the ex- 
cavation for the reservoir and the masonry 
works, which are expected to be completed 
during the summer months. An electric 
station will furnish the supply for the 
large lighthouse and eleven smaller lights of 
200 candles each. It is stated that a new scheme for 
cutting through the isthmus of Perekop has been brought to 
the notice of the Ministerof Public Works. The proposed canal 
is to have a breadth of seventy feet and a depth of fifteen. One 
of its chief uses will be to transport by means of coasting 
vessels salt and coal to Taganrog and other localities which 
have direct communication with the railway systems of 
Russia. About three and a-quarter millions will be required 
for the piercing of the isthmus. At the great commercial 
focus of Nijni-Novgorod the works in connection with the 
Exhibition of 1896 are being actively pushed forward, and 
the new quays along the Volga are well advanced. 

Both in Europe and Asia a good deal of activivity prevails 
in some of the more important towns. At Adrianople, 
Monastir, and Angora, the workshops are in fairly good 
operation, possibly owing to the fact that not only have con- 
cessions for several new railways been granted, but the 
construction of some lines already conceded has been 
recently commenced. We have on previous occasions 
adverted to the possible amalgamation under one control 
of the different railway systems belonging to Turkey in 
Europe, but no definite plan of action appears as yet to have 
been determined upon by the representatives of the various 
companies interested in the project. 

Advices from Oran report the arrival of the materials for 
the works of the railway from Djenien bon Resg to Ain-Sefia, 
and their transmission to the front. An artesian well 180ft. 
in depth has been sunk at El-Abiod, but the yield of 18 cubic 
metres in twenty-four hours, or about 170 gallons per hour, 
does not constitute a very copious supply. In order to furnish 


work to the unemployed, the Department at Algiers has | 
recommended to the Government that the construction of | 


the railway to Coléa be put in hand without delay, at a cost 
of £16,000. A narrow-gauge line, uniting Algiers with Cape 
Matifou, will be shortly opened for traffic. The contract for 
the drainage of the marshy grounds at Ain-Yédéles is ready 
for tender, and very important works are under consideration 
for the more effectual drainage of the whole town itself. 
The present system of sewers is wholly inadequate for present 
requirements, and unsuited to the demands of modern 





hygiene. It is impossible to any longer permit the sewage of 
the district to be discharged upon the open beach. 








THE ROYAL INSTITUTION. 


BOOKBINDING, 


Last Friday night Mr. T. J. Cobden-Sanderson delivered a 
lecture at the Royal Institution on ‘ Bookbinding, and its 





Ideal.” Writing, he said, began upon stone; when it became | 


movable, papyrus and vellum were employed, and the writings 
were rolled up when finished. 
at the beginning and end of each roll, and it was then enclosed 
in one, or sometimes two, cylinders ; these were often of gold 


or other costly substance, and they had balls at the ends, | 


sometimes of bone or ivory, bedecked occasionally with 
precious stones. The folded form of writings began in the 
third century, in Pergamos. 
were goldsmiths and silversmiths, but after the invention of 
printing, leather bindings came generally into use; they were 
finished by the goldsmiths, who then also ornamented the 
boots and shoes of the wealthy. France has contributed 
more than any other modern nation to the advancement of 
bookbinding, and the first of her great binders was Jean 
Grolier, at the beginning of the fifteenth century. The craft 


was encouraged in past times in France, and one of those 





MR. JOHN HICK, M. INST. C.E. 


who loved beautiful books in beautiful bindings was Marie 
Stuart, another was Diana of Poitiers, and a third was 
Henry III., of France. 

Groups of industries contribute to the bookbinding of to- 
day, for the binder has to use many materials. The skins of 
wild animals are the best for the purpose; they are the 
strongest, although sometimes defaced by bruises and other 
injuries symbolical of the wild life of the first owner. 
Although he had to speak of the binder simply, the dignities 
of each contributing craft should be appreciated. 

There are two classes of binding, the one for use, the other 
for the sake of beauty, not that the two may not be occasion- 
ally combined. Books bound for use may have but paper 
covers for temporary purposes; they may also be bound in 
cloth, or more permanently be wholly or half-bound in 
leather. He did not admire gold ornamentation on so poor a 
binding as cloth and for books which soon go to pieces, for it 
is a principle in art that ‘‘ nothing should be so made as to 
degrade in use;” he wished that artists would cease to work 


would cease to buy them. 


valuable and beautiful for their contents; 


genius the binder’s work is intended to honour. 





| him too far into detail to enable him to finish his lecture in 
the allotted time. He then went into some of the details of 
binding books and of ornamenting their covers; he also 
exhibited and described the simple tools by which even the 
richest effects are produced. From a literary and artistic 
| point of view, the lecture was of a high order of merit. 
| In the library of the Royal Institution some choice speci- 
mens of ancient bookbinding were exhibited after the lecture. 
Some of these were placed on view by Mr. Quaritch, and 
Mr. Chadwyck Healey, Q.C., lent for the purpose some speci- 
mens of needle binding and others of the seventeenth century, 
which were of peculiar interest, 


Later, a spare sheet was put | 


In the early ages the binders | 


for cloth-bound books, and that if they did not the public | 
Books are half-bound in leather | 
simply for economy, of which plan he did not approve; he | 
also thought that good binding should alone be put upon books | 
the decoration 

should be done for the delight of it, and for the sake of the | 


He would like to take off his coat, to put on his apron, and | 
| to show them how a book is bound, but that plan would lead | 


ee 
RAILWAYS OF BRAZIL 


| _ AccoRDING to a recent report on the trade and finances of 

Brazil for the years 1890-3 by the Second Secretary to the 
British Legation at Rio de Janiero:—From the most recent 
| information obtainable, the number of miles of railway open 
| for traffic amounts to 6651, divided into non-subventioneg 
| lines 3250 miles, subventioned lines 1815 miles, State lines 
| 1586 miles. There are being constructed 3815 miles, surveyed 
5340 miles, to be surveyed 9071 miles. It is likely that many 
of the latter will not be constructed for some time, as they 
were projected during the speculative mania in 1890-1, when 
the Provisional Government gave concessions with interest 
guarantees in the most reckless manner, which will eithey 
lapse or be declared void unless they show some signs of 
vitality. There has not been lately much railway enterprise, 
| but in July last an Act was sanctioned for a railway from Ouro 
Preto or other point on the Central, to Pecanha, and thence to 
Thecphilo Ottoni, and for another from Santa Barbara by way 
of Ponte Nova and Manhuassti to the boundary of Espirito 
Santo, to connect with the line in that State passing through 
Alegre. The State offers fifty years privilege, a zone of 
37} miles, and a guarantee of 6 per cent. for thirty years on 
the capital not exceeding £9052 10s. per mile. The Governor 
of Minas Geraes is authorised to assist the Sapucahy, 
Muzambinho, Bahia e Minas, and Theophilo Ottoni-Estrema 
Companies, in the completion of their lines by guarantees, 
The guarantee capital of the Sapucahy main 
line is fixed at £2,107,857, the company to 
surrender its concessions for branches to 
Lambary and Lavras, and extension to Porto 
Alegre. The Muzambinho guarantee is to 
cover only the line from Lavras to the §, 
Paulo boundary line. In the case of the 
Bahia e Minas line, the Governor is author- 
ised to construct it if he fails to make a satis. 
factory contract. 

The Municipality of Rio de Janiero have 
lately authorised the preparation of plans 
for a ceinture railway, to be called Grande 
Circuito, with a branch to Governador Island, 
the largest island in the bay of Rio and 
close to the mainland. The Central Rail- 
way, belonging to the State, is not profitable, 
the working expenses in 1892 amounting to 
86 per cent. of the gross receipts, and the 
net revenue to only £297,637, or ‘0211 per 
cent. on the capital. The most prosperous 
railway in Brazil is the S. Paulo line from 
Santos to Jundiahy, about eighty-seven 
miles. 

A Brazilian has applied to Congress for 

the concession of a gigantic undertaking— 
the construction of a railway from Rio to 
Pernambuco, a distance of 1240 miles. The 
proposed line would start from Nictheroy, 
opposite Rio, run straight to Pernambuco, 
along the littoral, and connect with exist- 
ing lines running inland. It is said that 
rapid steamers could ply between Pernam- 
buco and Cadiz in seven days, so that Rio 
would be only eight or nine days distant 
from Europe, instead of from thirteen to 
sixteen days as at present to Lisbon, by 
the best mail steamers. The promoter asks 
for a concession for sixty years, and a 
guarantee of 5 per cent. for thirty years on 
a maximum capital of £10,000,000, to be 
deposited with the Treasury agency in 
London, while the Government pays the 
company in currency in Brazil, as required, 
during the works progress. A zone of 
94 miles on each side of the line and 
other privileges are asked for. The works 
to be executed in eight years. A formid- 
able obstacle is the necessity for con- 
structing immense bridges over the Rio 
Doce, Rio San Francisco, and other large 
rivers. There are also other serious engi- 
neering difficulties to be overcome. The 
excessive speculation and wholesale float- 
ing of bubble companies in the latter half 
of 1889, and the first two years of the 
Republic, did incalculable harm to the credit 
of the country, of which the full effect has 
only lately been realised. The history of the 
Chopim Railway is an example of that 
of many companies organised during the time when Sr. 
Ruy Burbosa was Minister of Finance. In October, 1890, 
a decree granted a guarantee of 6 per cent. interest per 
annum on £5431 10s. per mile for a projected railway 
from Estreito in the State of Santa Catharina to the 
mouth of the Chopim River in the State of Parana, an 
estimated distance of 1730 miles. Early in January, 1891, 
the prospectus was published by Sr. Sebastiao Pinho as the 
incorporator, with a capital of £6,750,000, of which one-half 
was stated to be subscribed for, and 20 per cent. deposited in 
the Banco Paris-e Rio. The money, £1,350,000, remained in 
the bank one week, and was then withdrawn. In December, 
1892, Sr. S. Pinho published in the Jornal do Commercio a 
statement tothe effect that of the sum noless than £1,147,500 
was divided amongst the directors and promoters, and he 
expected the readers of the Jornal do Commercio to be 
| astonished at their moderation. After months of litigation 
| the organisation of this company was declared to be irregular, 
the subscriptions ordered to be returned to the shareholders, 
and Sr. S. Pinho to be arrested, but he was subsequently 
released, The Jornal do Commercio observed that except in 
two or three celebrated cases, such as the Comptoir 
d’Escompte, Panama, &c., there had never been in the 
financial history of the principal money markets abuses so 
colossal as those which occurred in Brazi! in 1890 and 1891. 




















INSTITUTION OF NAVAL ARCHITECTS.—The annual meetings of the 
| Institution will take place on Wednesday, March 14th, and the 
| two following days, in the hall of the Society of Arts, John-street, 
| Adelphi, W.C. 

| Roya Institution or GREAT Britain.—The Right Hon, Lord 
| Rayleigh, M.A., D.C.L., LL.D., F.R.S., Professor of Natural 
| Philosophy at the Royal Institution, will deliver a course of six 
lectures on ‘‘ Light,” with special reference to the optical dis- 
coveries of Newton, on the following days, at three o’clock :— 
| Lecture I., Saturday, February 10th; Lecture II., Saturday, 
| February 17th ; Lecture III., Saturday, February 24th ; Lecture IV., 
| Saturday, March 3rd ; Lecture V., Saturday, March 10th ; Lecture 
''VI., Saturday, March 17th, 
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ELECTRIC LIGHT SUPPLY WORKS—KEY PLAN 










































































“Tue Encinger’ 
THE ELECTRIC LIGHT SUPPLY WORKS, 
BRUSSELS. 
On page 116 and above we commence the illustration this 
week of the Brussels electric light central station, for 


which Messrs. Carels Brothers, of Ghent, are the builders | 


of the steam engines employed, the India-rubber, Gutta- | At that date—1859—metallic packings for piston-rods and 


ercha, and Telegraph Works, Company, Silvertown, London, 
loves been awarded the general contract for the construc- 
tion and equipment of the station, which it may be remarked 
has been erected on the ground previously occupied by St. 
Catherine’s Church in the centre of the city. The buildings 
comprise the works proper and the offices. The general 


arrangement will be gathered from the key plan above, which | 


apparatus, although effectual in heating the steam, had 
defects which have been common to all subsequent apparatus 
for the same purpose, namely, the superheat imparted was 
too great, and was not under control, depending entirely 
upon the temperature of the gases in the flue, which in 
some instances, where the boiler was heavily fired, was high. 


| hydrocarbon oils were unknown, and on the admission of 
| steam into the cylinder this superheat resulted in the burning | 
away of the packing and the evaporation of the oil or tallow, 


shows in outline the disposition of the machinery, boilers, &c. | 
shown to the Jarger scale on page 116 and on others yet to be | 


published. The machinery hall is 118ft. in length, by 50ft. in 
width and 28ft.in height. In another impression we shall 
give further illustrations of these works, together with a 
description of the whole, and of the engines. 








TRIAL OF McPHAIL AND SIMPSON’S SUPER- 
HEATER. 
By Mr. J. F. L, Crostanp, M. Inst. C.E. 

Tue possible advantages to be derived from the super- 
heating of steam for the purpose of working steam engines 
has long been an inducement to engineers to attempt to 
devise a suitable apparatus to effect the purpose. The 
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economy to be derived from raising the temperature of steam 


by superheating without affecting its pressure, and thereby | 


preventing, or at any rate largely reducing, the loss due to 
cylinder condensation, has been variously estimated from 10 
per cent. to 35 per cent. Many schemes have been tried to 


secure this advantage, but up to the present date nothing has | 


been brought before the public that would accomplish the 
object in a thoroughly satisfactory manner. 
During the year 1859, and up to the end of the year 1863, 


I was interested in experimenting upon and endeavouring to | 


introduce Crosland’s patent steam superheater. As applied 
toan ordinary Lancashire boiler, this system provided an 
upper tier of flues to receive the heat after leaving the 
ordinary flues, for the purpose of heating steam pipes which 
were placed inside the additional flues and covered over with 
plates and flags, or with tiles or bricks, forming a hot oven 
in which the pipes became greatly heated. This arrange- 
ment will be easily understood by reference to Fig. 1. This 


thus destroying lubrication. 


coal consumption of 2°513 lb., from which it would appear 
that with the steam superheated at the moment of entering 
the valve chest about 120 deg. above the saturated tempera- 
ture a mean economy of 184 per cent. and 18? per cent. of 
coal was obtained. 

In the three systems described, the steam immediately 
after leaving the boiler and passing through the superheater 


| pipes was delivered to the engine, and any economy produced 


Partly owing to these circum- | 


stances, but more particularly owing to the entire stagnation | 


| of trade, due to the great cotton famine at that time, my 
attention was taken away from this subject and directed into | 
I and others have, however, used the upper | 


other channels, 


tier of flue spaces simply as an air chamber, and it forms a | 


most effective mode of covering a boiler, the air space being 


} an excellent non-conductor, and giving great facilities for 
| cleaning, examination, or repair, besides providing a flat 
| convenient floor for the boiler house, as will be seen from 


| by Messrs. Bryan Donkin and Co., 


Fig. 2. 
A similar superheating apparatus has recently been adopted 
o., Bermondsey, London, 
which is known as Gehre’s patent steam superheater. It will 


| be seen from the sketch of this apparatus-—-Fig. 3—that the 
difference between it and the system I have already described | 


is extremely slight—a mere question of detail of the form of 
the steam pipe. It would appear from a’statement issued by 
Messrs. Bryan Donkin and Co. that up to September, 1893, 
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| boiler. 


was entirely referable to using superheated steam instead of 
saturated steam. Recently a superheating apparatus has 
been designed and brought into use by Messrs. McPhail and 
Simpson, of Wakefield. 

This consists of a series of steel tubes fixed into top and 
bottom boxes, suitably placed at the back end of the boiler, 
so that the gases of combustion on emerging from the internal 
flues impinge on the superheating tubes and boxes while 
passing the downtake on the way to the bottom flue of the 
A copper pipe from one of the lower boxes passes 
into the bottom of the boiler near the back end, and traverses 


| the length of the boiler under the internal flues, returning to 


| about 424 of such apparatus were in use, and for which an | 





economy of 20 per cent. to 25 per cent. is claimed. 

On the 4th of May, 1893, Professor W. C. Unwin reported 
upon Mr. Emile Schwoerer’s system of superheating steam, 
which has been fitted to about 300 boilers. The only differ- 
ence between this apparatus and that of the first system I 
have described appears to be in the form of the superheating 
pipes, which are provided with webs or flanges similar to the 
well-known Kérting pipe for heating purposes. 

A careful test, made by Professor Unwin, of a horizontal com- 
pound receiver condensing engine, driving the machinery of 
the Filature et Tissages Haussmann, Logelbach, near Colmar, 
and supplied with steam from five elephant boilers, provided 
with a Green’s economiser, showed that without superheating 
the engine when driving 475 indicated horse-power, used 
19:75 lb. of steam per indicated horse-power per hour. With 
the apparatus attached, and the engine driving 502-3 indi- 
cated horse-power, only 15°61 lb. of steam were used with a 





the back of the boiler, and is then connected to the second 
lower box. A similar copper pipe leads from one of the top 
superheating boxes and traverses the boiler on the top of the 
internal flue just below the water-line, this pipe being finally 
connected to the stop valve. The saturated steam generated 
in the boiler passes by means of the anti-priming pipe to one 
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GEHRE SYSTEM 


set of superheating pipes, thence through the copper pipe 
under the internal flues of the boiler, giving up a part of its 
superheat. It then passes through the second set of super- 
heating pipes, being further superheated, and after traversing 
the copper pipe just below the water-line in the boiler, and giving 
up part of the superheat to the water in the boiler, passes 
direct through the stop valve into the main steam pipe, 
leaving the boiler as superheated steam, having a temperature 
higher than that corresponding to its pressure when gener- 
ated in the boiler. The steam after first leaving the boiler by 
the anti-priming pipe does not again come into actual contact 
with the water. 

From the above description and sketch it will be seen that 
this apparatus differs in one important principle from any 
system which had hitherto preceded it, namely, that the 








THE ENGINEER. 









































129 Fes. 9, 1894, 
——__ 

. . . . | * d rt ") 

steam, after passing through the superheated pipes, is carried | Coal and ashes: dace hems eemeenee ond tory ee oa 
. . ° . ithouse cc > 

again into and through the boiler below the water-line, and Description of coal .. 7 ‘Genecranel uate per square inch ~., ‘ 85 “ 85 
then brought out and passed through superheating pipes, and Total weight of coal fired, satis 5642 5096 Mean initial pressure in high-pressure 
a second time carried through the water in the boiler before Percentage weight of water in coal 515 » OL * cylinder, pounds per square inch .. 768 .. .. 768 
being finally delivered by the main steam pipe to the engine. | Total weight of dry cual red, pounds, a ere .., on 
By this course a great amount of the superheat taken ch by , pounds , : -. TI3S O45 Mean of mean pressures in low-pressure oni a 
the steam in passing through the superheating pipes is Total weight of ash and clinker produced, ‘A " cylinder, pounds per square inch .. 85 4.0... Fu7 
delivered to the water in the boiler, and it becomes impossible, sa pounds, ae 670 a 21 Me: ana so : 

ye weight ©) i da clinke ‘ +. v 
with a proper proportion and arrangement of the pipes, for ge ky — hour, pounds rF . 89 3. cos Mean vacuum in low-pressure cylinder by 
the superheat imparted to be of an objectionable tempera- Percentage of ash - 105 ws 2077 indicator, pounds per squareinch .. 97 4. 10 
ture; in fact, it may be made to give any desired temperature Percentage of unburnt carbon inthe ash.. 6 02 427 Meas woos Se condenser by indicator, ae 

_— . 7 D § or square ey eS ee y ‘ . 
of superheat. No fear need, therefore, be entertained of “a om 7281 Mean tempor eure of injection water ec 
injury to an engine by the adoption of such a system of Hydrogen, percent. 2.01. 12 2. 143 deg. Fah. . 103 we 101 
superheating. Besides this most important advantage, which Sulphur, percent... .. .. 2 2. 125 ~— temper: ture of discharge wi rater, ” 
disposes of any difficulty with regard to the question of Nitrogen, per cent... .. 6. 0. 0. os eo > _ Dv aa - ee oaaiaee 

w —- . f f is eff a een, OGRE. 2. 3. wc ce eo 00 13°53 Steam and water: 
packing or lubrication, a large economy of fuel is effecte Mineral ash, percent. .. 0 0... 600 Weight of water fed to boiler, pounds 5,72 
owing to the increase of heat delivered to the water, quite sik Weight of steam taken for heating stoves, 
independently of the advantage to be obtained by working 100 00 - pounds... 1,700 1,700 
engines with superheated st Calorific value of coal : eight of steam and unevaporated water 
gines wi super ea ea steam. p Heat available in furnace per 11). of dry supplied to engine, pounds .. ‘ $5 612 34,0 
In order to ascertain what economical advantages could be | coal, thermal units... .. .. 0. 12,875 Weight of steam and unevaporated water 
obtained by the adoption of Messrs. McPhail and Simpson’s ! Temperatures of air: - supplied to engine per hour, pounds... 4,748 6... 4, 
patent steam generator and superheater, I made arrange- Average tomperature of external air, : eight of steam and unevaporated water Be 
- - - 5 deg. Fah. uo oa supplied to engine per stroke, pounds 057 .. O4 
ments to conduct trials of the Lancashire boiler and com- Average temperature of aie F passing rte Weight of steam and unevaporated water 
pound tandem engine of Messrs. T. Hoyle and Sons, Ellen- furnaces, deg. 69 n supplied to engine per indics ated 
is ; ; ; s. | Draught 10rsce-power per hour, p unds 8°83 1 
royd Mills, Halifax, before the application of the apparatus etacht sete iii ili alas Weight of steam and unevaporate 1 water 
The engine is one of the horizontal compound tandem con- ip weber que, tacos... “4 — supplied to engine per absolute horse- 
densing type as made by Messrs. Pollitt and iW igzell, Sowerby | analysis of furnace gases, percentage volumes : power per hour, pounds o. oe 1497 . Wk 
Bridge, having a high- ‘Pressure cylinder 15jin. diameter, and Carbon dioxide C Os, percent... .. 6. - 956 ERTS or ae ee 
* > vil arlicHtlars oO 0 sand Superheater, 
low-pressure cylinder 283in. diameter, with a stroke of 5ft., ceaten memento C’ Ow. we. nel Sensis ’ soule! pei ’ 
~ re. 4 or cent. = ve ¢ ™ 
running about seventy revolutions per minute. The air Nitencen or eat, ae 80 92 Lancashire, 7ft. din. diameter by 28ft. long, two internal flues, 
pump is of the horizontal type, single-acting, and placed ; Ss each 3ft. diameter, five Galloway tubes in each flue. Worked 
behind the low-pressure cylinder. The high - pressure 100°00 a Lar diame with a superheater. 
“ts _ e 3 Eat . Or expressed in terms of gases and air: Superheater 
cylinder is fitted with Corliss valves and automatic cut-off yr ane calention mop al ‘ — 14 67 Messrs H. McPhail and E. and C. H. Simpson's steam generation 
motion controlled by the governor, and the low-pressure Surplus air, percent. .. .. .. .. 15 33 - and superheater. 
i wi i ide valve. iler is of the _ Mes; 
cyl inder ith an ordinary slide valve The boil deg alps 100-00 Gases pass along internal flues and envelope superheating pipes 
ordinary cylindrical two-flued or Lancashire type, 7ft. Gin I mee mt 
rainary Cj rica 0-1 C r 4 S ype, i oe . Sr and boxes at back of boiler, afterwards passing along bottom 
diameter by 28ft. long, with two internal flues each 3ft. in| _ Principal Results, flue, thence along side flues to chimney, 
diameter, and five Galloway tubes in each flue. The gases of | Air ‘weteht of ii a ae Heating surface : 
combustion pass first through the internal flues, then along the La: ; Heating surface of boiler 896 sq. ft. 

St “ 5 ‘coal burnt, Ib. -_ 10°466 Heating surface of superheater ee os «OCR. R 
bottom of the boiler, and finally along the side flues to the Weight of surplus air per 1b. of dry coal ws Total heating surface... se es en ae OD Ba, 
chimney. The boiler is fired by Bennis’s mechanical stoker, burnt, Ib. . 7893 Fire-grates a 
the fire-grates being 5ft. long by 3ft. wide, having movable “_— <r Ov pour in air per 11b. of os Dimensions of fire-grates .. .. 0... e. we ft long by 3ft. wi 
b d ki " b “ ary ¢ jurnt, ib, .. : Total fire-grate area . a . 30 sy. ft. 

ars aNd COKINg C 2amoer, — : Weight of steam from H» O mixed with ; Number of bars in each fire grate co ce oe 

The trials on this occasion extended over two consecutive coal, Ib... - 051 Area of opening below grates Salen eich sme ae a AE 
days, viz., Wednesday, August 2nd, and Thursday, August 3rd, Estimated weight ‘of steam sup plied to Ratio of heating surface to yrs ute surface (boiler t 
1893, for 7} hours each day, viz., from 9 a.m. to 530 p.m Sem SOD Pee Lh, ae aeons Suet, only) oo ce s+ oe 20°86 to). 

ri ’ ” p-m., Piss ss he wi. O68 en 86 as os - 20 Ratio of he ating st irface to ‘gr: ite surface (boiler 
with a stoppage from one to two o'clock for dinner. The oe and superheater) eeiede 
firing was mainly done by the mechanical stoker, occasionally Total - eight of gas. i air, 4 vapour yer . Method of firing : 
» su -nni schani cer with coking pit at enc i yar 
supplemented by hand firing, and the damper was adjusted ene y tee erage — bing a ei 1890 Bennis’ mechanical ovale with coking pit at end of tire-bars, 
to keep the pressure of steam as nearly constant as possible, per 1b. of dry coal burnt, thermal (To be continued.) 
to prevent the safety valves blowing off. The fires were units .. e epics _ 1714 
cleaned about three-quarters of an hour before the com- ——. dry coal fired per square foot 
+ ° cos ex or square foot - — . >TT - > . 
a mow —_ - + ee ~ om See. pr grate per hour, Ib... 23-78 2148 FRENCH SHIPBUILDING IN 1894. 
quarters of an hour before the end of the trial. e fires, so Weight of dry coal fired per square foot e " a 
far as could be judged, were of the same thickness and in the of heating surface per hour, Ib.. Om 0719 THE programme of shipbuilding which was adopted in 
s 4s ety . Evaporation : ee Pp 8 P E “ 

same condition at the end of the trial as at the commence- eight of water evaporated at a pressure 1892 upon the initiative of M. Barbey, and for which a credit 
ment. The ash and clinker were weighed. immediately of 85 Ib, per square inch of forty millions sterling was voted, to be spent within a 
they were drawn out of the ashpit. The proportion of (a) per 11. of dry coal fired, Ib... 697 7 39 eriod of ten years, is being ‘actively carried out in France. 

, i i (}) per 11b, of combustible burnt, lb. 7-97 $28 ; capac : 
unevaporated water carried away with the steam was Equivalent ‘evaporation from. and at | wi By the end of 1902 the country will possess, in the language 
ascertained by blowing a known weight of steam into a given 212 deg. F: of French marine engineers, eighty-one new units, of which 

A 212 deg. Fah.: , A g » €lgnty 
weight of water. On the first day 2 per cent. of wetness was (a) per 11b, of dry coal fired, Ib. 742 Pr Be fifty-six will be very fast cruisers. These are expected to 
found, and on the second 3 per cent. With the exception of ()) per 11b. of combustible burnt, Ih, 8 45 8 67 


the steam pipe from the boiler to the engine, and a small 
pipe conveying steam to some heating stoves, the whole of 
the outlets were blanked. The feed-water was pumped into 
the boiler through the feed valve, the connection with the 
economisers being blanked. The quantity of steam taken by 
the heating stoves, measured by collecting the condensed 
water, was found to be about 200]b. per hour, and as steam 
was used by the stoves during the dinner hour also, the total 
weight of steam taken by the stoves during each trial was 
1700 1b. This weight has been deducted from the total weight 
of water fed to the boiler to obtain the weight of steam used 
by the engine. 

The brickwork along one side of the boiler was not in good 
condition, and allowed air to find its way into one of the side 
flues, principally at and near the back end of the boiler. The 
chemical composition of the gases of combustion could not 
on this account be correctly ascertained at the back end of 
the boiler, nor the temperature of the gases leaving the 
boiler. On the Thursday the gases of combustion were 
analysed by drawing off samples from the front end of the 
bottom flue, but the temperature of the gases could not be 
correctly ascertained. A balance-sheet, showing so far as 
practicable under the circumstances the manner in which 
the heat available in the furnaces was distributed, accom- 
panies the tables. The constitution of the combustion gases 
taken from the front end of the bottom flue shows that the 
quantity of air mixed with the gases at that point was not 
more than sufficient for ordinary combustion. The air 
leakage into the side flue took place mainly towards the back 
end of the side flue, and would tend slightly to lessen the 
evaporative efficiency of the boiler. The coal used was Loft- 
house engine coal], unscreened nuts, and of moderate quality, 
as shown | by the analysis given in the accompanying tables. 

Particulars of Boilers. 
Type of boiler: 
Lancashire, 7ft. Gin. diameter by 28ft. long, two internal flues 
~_ each 3ft. diameter, five Galloway tubes in each flue. 
ues: 
Gases pass along internal flues, thence along bottom of boiler, 
finally along side fiues to chimney. 
Heating surface: 
Total heating surface of boiler.. .. 
Fire-grates: 
Dimensions of fire-zgrates .. -- « 5ft. long by 3ft. wide. 
Total fire-grate area. ++ «oe +. 80 square feet 
Number of bars in each fire- “grate ce. oe eer ae 
Area of opening below grates .. .. 3°84 square feet 
Ratio of heating surface to grate surface 29°86 to 1 
Method of firing: 
Bennis’ mechanical stoker with coking pit at end of fire-bars, 
Trial lefore Addition of Su perheater to Boiler.—Princ ipal Observa- 
tions and Results of Boiler Trial. 


-. 896 square feet 


Trial, Trial, 
oe 2nd, "1893. Aug. 3rd, 1893, 
Duration of trial, hours 
7 Fine, ‘aight’ 


7 Wet, gusty, 
-iN.W. breeze f 


Weather .. .. ( wind 8.W. 
Air pressure: 

Mean barometric pressure, inches .. .. 29°7 oo ce 296 
Steam pressures and temperatures: 


ean steam pressure above atmosphere 
by indicator,Ib. persq.in. .. 85 oo os 85 

Temperature Fah. of saturated steam corre: 
sponding to this pressure, degrees .. 227 co cc S837 


Feed-water: 
Average temperature of water fed to 








boiler, degrees Fah. 185 oo co SO 
Total weight of water fed into boiler, 

pounc ..87,312 35,727 
Average wei; ght of water fed into boiler 

per hor x, | 2ounds 4764 
Water evapor: ated per square ‘foot of heat- 

ing surfaceperhour, pounds .. . 555 «en ee §=6—5'BI 


Efficiency : 
Efficiency of boiler measured by the pro- 
— of available heat absorbed, 
Dios . 


Dr. 


To caloritic value of 1 Ib. of dry coal 


entering furnace per lb. of coal 


Particulars 
Description of engine: 


slide valve; 
Bridge. 
Cylinders : 
Diameter, high-pressure — ; 
low-pressure cylinder.. .. .. 
Stroke .. 


c — (taking clearances and effective 
Piston i diameter : 
High-pressure piston-rod_.. 
Low-pressure, two piston-rods, each 
Low-pressure tail-rod for air pump .. .. 
Effective areas of pistons in square inches: 
High-pressure piston 7 ab Re 
Low-pressure piston.. .. 
Clearances in cubic inches : 
High-pressure cylinder .. 
Low-pressure cylinder .. 
Clearances, ratio to volume swept by. ‘Pistons: 
igh-pressure cylinder .. oe 
Low-pressure cylinder .. .. .. «. 


Duration of trial—hours 








Ratio of high- pressure cylinder to low- ‘pressure 


Trials of August 2nd and 3rd, 1893. 


,», Heat contained in steam, coal, air, and ¥ Vapour, 





15jin. 
28}in. 
5ft. 


1 to 3° 


jin. 
2}in. 
ljin. 


190°65 


"65 


Balance Sheet of Boiler without Superheater. 


Ther mal Units. 


“When 





Cr. 
' Trial Aug. 2nd,’ Trial Aug. 3rd, 
1893. 1893. 
Th. Per- Th. Per- 
units. centage units. centage 
By heat absorbed by water in boiler .. 7043 54°70 7276 56°51 
»» Heat — by unburnt carbon in 8T6 6°80 621 4°82 
Heat lost in’ ashes drawn from ‘ . 
” ‘ ‘ ; 
furnaces .. ” 0°46 l 0°40 
», Heat carried away in products of) 
combustion, surplus air, v vapour 
in air, steam from water in coal -4897 38°04 4927 38°27 
and heat lost by radiation and | 
Comvection 1. «2 oc « ee 
| 12,875 | 100°00 12,875 100-00 


of Compound Condensing Engine. 


Horizontal compound tandem condensing, high-pressure cylinder 
fitted with Corliss valves, and low-pressure cylinder with a 
engine made by Pollitt and Wigzell, Sowerby 


33. 


square inches. 


630°2 square inches, 


627 cubic inches. 
2177 cubic inches. 


0548 
*0576 


Trial before Addition of Superheater to Boiler -— Principal Observa- 
tions and Results of Engine Trial, 


Trial, Trial, 
Aug. 2s 1893. Aug. 3s 1893. 





f Fi ine, iiient } 7 Wet, ae 

NE | eh kee) KE: “ek cb {N.W. breeze § 1 wind 8.W. 
Mean revolutions of engine perminute.. .. 69°5 .. .. 69°8 
Mean piston speed in feet per minute .. .. 695 698 
Mean ratio of expansion, ae cane 

into account .. ; - oo BOD 26 oe ll'l 
Mean indicated horse- -pow er: 

High-pressure cylinder... .. .. .. «. 139°3 «- 182°4 

Low-pressure cylinder .. .. .. «. «+ 112°8 -- 106°3 

ME bs. na 54 so Sl os oe |6SOT 
Mean absolute horse-power douten mein 317 -- 299°1 
Air pressure: 

Mean barometric pressure—inches .. .. 29°77 .. .. 29°6 


develope a speed of 19 or 20 knots, while the torpedo boats 
will steam at the rate of 24 or 26 knots. The battleships 
will attain a speed of a little more than 17 knots. These 
vessels will thus be, if not superior, at least quite equal to the 
best ships constructed abroad. The reason why an expendi- 
ture of forty millions is spread over a period of ten years is 
twofold. In the first place, the French shipyards have not 
had, until recently, many facilities for rapid construction, 
though great progress has lately been made in this direction, 
and such vessels as the Brennus, now afloat, Jaureguiberry, 
and Lazare-Carnot, are not taking more than five years, 
which, all things considered, compares favourably with 
the four years required for the building of a battleship 
in England. It is also considered to be an unwise policy 
to follow the lead of Iingland and Italy, who build 
their ships all at once, under the influence of a scare, 
with the result that a large number of vessels may thus very 
soon become out of date. It is preferable, in the opinion of 
French engineers, to carry out a systematic programme, 
which will allow of the designers keeping up with the pro- 
gress of scientific construction. Not a few of the vessels that 
had lain upon the stocks for some time have been very much 
altered and modified during the course of building. In the 
present year, according to the naval programme, no fewer 
than thirty-two vessels will be put upon the stocks. They 
will comprise three ironclads, five second-class cruisers, and 
one third-class, one sea-going torpedo boat, five first-class 
torpedo boats, four second-class, and thirteen other vessels 
and torpedo boats of various descriptions. It must be borne 
in mind, however, that the programme of new vessels for the 
past year is not yet completed. The first-class cruiser, 
Jeanne d’Arc, and the second-class cruiser, Catinat, which 
ought to have been put upon the stocks in 1893, have not 
yet been begun; nor have contracts been entered into for the 
construction of two sea-going torpedo boats, the Ténare and 
Cerbére. In order, therefore, to keep pace with the programme, 
the number of vessels put in hand this year ought to be thirty- 
six. Among the ships to be begun this year are three ironclads, 
each of 11,000 tons, and carrying four guns of 30 cm., placed 
in two turrets. The Charlemagne will be constructed at Brest, 
and the Saint-Louis at Lorient, while the Henri IV. will be 
built by private firms, with whom, however, the contract has 
not yet been signed. The five second-class cruisers are of 
two types. Three of them will be of the Descartes type, and 
as they are required for the tropical seas, their hulls will be 
encased in wood and sheeted with copper. They will have a 
displacement of 3990 tons, and the engines of 9000-horse 
power are expected to develope a speed of 19 knots. The 
armament will be composed of four 16 cm. guns, ten of 
10cm., fourteen of 47 mm., and four of 37 mm., all quick-firing. 
The two other cruisers will be attached to the squadrons. 
Having a displacement of 3800 tons, their engines will be of 
9100-horse power, and the speed is estimated at a little more 
than 19 knots. They will carry six 16 cm. guns, four of 
10'cm., eight of 47 mm., and twelve of 37 mm., all quick-firing. 
Of these five cruisers four will be built by private firms, and 
one will be constructed at the Cherbourg arsenal. The third- 

class cruiser was lately put upon the stocks at Rochefort; she 
will be of the Linois type, and is expected to develope a speed 
of 20knots. The sea-going torpedo boat will be built upon the 
lines of the Forban, which, with forced draught, is said to be 
capable of attaining a speed. of 30 miles an hour. The five first- 

class torpedo boats will have engines of 1350-horse power, and 
are expected to develope a speed of 233 knots. Of the nine 
torpedo boats required for the Foudre, now under construc- 





tion at Bordeaux, three have already been ordered, two in 
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France and one in England, which latter will be built of 
aluminium. If this work is put in hand this year it will 
rovide a great deal of employment at the shipyards and steel- 
works, which have, indeed, been working full time since the 
first contracts under the new programme were given out. 
Nevertheless, there is a danger that work will be delayed at 
the shipyards, at some of which the hands have struck in 
favour of a higher rate of wages. 








THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 


OTHER DISTRICTS. 

(From our own Correspondent.) 
vue market to-day—-Thursday—in Birmingham, and yesterday in 
Wolverhampton, was not distinguished by large buying and selling, 
but steel and pig iron keep firm in prices, being relatively 
stronger than manufactured iron, Some of the native pig iron 
producers have sufficient work in hand to last them for five 
months. Good sales of hematite pig from the North-west have 
taken place at 58s, All-mine hot-blast Staffordshire pigs are 55s, 
to 60s.: part mines, 46s.; and cinder, 37s, to 38s. 6d., but for for- 
ward contracts sellers ask 6d, to 1s. more. Derbyshire pigs are 46s, 
to 47s: Northamptons, 46s.; and Lincolns, 45s, to 47s, In 
manufactured iron more is doing in marked bars than lately at 
£7 10s, firm. The N.B.I.C. Corngreaves’ Compo, patent bars are 
quoted £10, the same maker’s Lion boiler plates being £9 ; best, 
£10 ; double best, £11 ; and treble best, £12. The Australian and 
Cape demand for galvanised sheets is moderate, 

The intention of the Government to reduce the hours of work in 
the ordnance factories from 54 to 48 per week, or, in other words, 
to give the men the eight hours’ day, has not come into effect as 
yet at the Royal Small Arms Factory at Sparkbrook, Birmingham. 
here is an impression that the cause of the delay is that the 
question of wages under the altered condition of affairs has not 
yet been decided. At Kynoch’s factory, Witton, however, the 
eight hours’ movement came into effect to-day—Thursday, The 
day workers are to have their wages per hour increased from Sd. 
to ¥d. About two-thirds of those employed at the establishment 
are, however, piece-workers, and it remains to be seen whether 
they will earn as much in 48 as in 54 hours, It is announced that 
an effort is to be made to find all the hands steady employment, 
instead of some of them being irregularly engaged, as was the case 
last year. This will help the piece-workers, and they should also 
be assisted | the fact that there is only one break in the day for 
meals instead of two. 








NOTES FROM LANCASHIRE. 
(From our own Correspondent.) 

Manchester, —As could only be vy eae the active buying in 
pig iron for the last week or so has been followed by a quietin 
down in the market. Consumers have for the most part covere 
their present requirements, and at the advanced prices now ruling 
are not disposed to buy further, while here and there merchants 
are underselling. Makers on the other hand are, as a rule, so well 
sold that they are indifferent about booking further orders, and 
they are holding firmly to their full rates. The position just now 
on the part of both makers and consumers is one of waiting 
developments, and although as yet no really established improve- 
ment can be said to have set in, the tone generally is hopeful as to 
the future. 

Only a very moderate weight of business was reported on 
‘Tuesday’s Manchester Iron Exchange, but as regards prices, the 
market generally was strong at the recent advance, the only 
exception being that in some outside brands merchants were here 
and there prepared to quote under makers’ prices to secure orders. 
“ Bear” speculations would, however, in the present condition of 
the market, with stocks exceptionally low, and very little proba- 
bility of any appreciable giving way in the price of fuel, seem to be 
a very risky operation, as, with the decidedly increased activity 
reported from the shipbuilding centres of Scotland and the North, 
together with certainly more new work of various descriptions 
giving out in this district, although this so far has not been of any 
great weight, the probabilities would seem to favour present prices 
being fully maintained, even if there is no further advance, 
rather than the possibility of any material giving way, which 
would leave sufficient margin of profit upon speculative sales at 
under current rates, Lancashire makers of pig iron are doing a 
fair weight of business at their full prices, which represent 44s, 6d. 
and 45s. for forge, to 45s. 6d. for foundry, less 24, as about the figures 
which have been got for delivery in this district. Lincolnshire 
makers have really little or no iron just now to offer, some of them 
being fully sold over the next three or four months, and prices 
have been further advanced during the past week, 43s. being now 
quoted for forge, and 44s, for foundry, net cash, with Derbyshire 
foundry brands remaining firm at 51s. to 52s., less 24, delivered 
Manchester. In outside brands makers’ prices for good named 
foundry Middlesbrough remain firm at 45s, 4d., net cash, delivered 
Manchester, whilst it is difficult to get quotations at all for some 
brands of Scotch iron, Eglinton being about the only brand coming 
into this market which is at all readily obtainable, and for this 
prices average 47s. 9d, to 483.; Glengarnock is practically out of 
the market, and Gartsherrie is quoted at 51s., net prompt cash, 
delivered at the Lancashire ports. 

Manufactured iron makers are in rather a stronger position, as 
they are mostly now well off for orders for the next four or five 
weeks, and are not disposed to book at the minimum rates that 
have been ruling recently. Op actual business in the open market, 
however, it would be difficult to get any appreciable advance, and 
Lancashire bars remain at £5 12s, 6d. to £5 15s.; North Statford- 
shire, £5 17s, 6d.; Lancashire sheets, £7 5s, to £7 7s. 6d.; Stafford- 
shire, £7 7s. 6d. to £7 10s.; and Lancashire hoops, £6 for random, 
up to £6 5s, for special cut lengths, delivered in this district. 

In the steel trade a fair amount of business is stirring, but for 
good foundry hematites prices do not average more than 54s., less 
24, with local makers of steel billets finding it difficult to get more 
than £4 4s, net cash, delivered Manchester. Steel boiler plates 
have shown rather a hardening tendency, £6 10s. to £6 12s. 6d. 
being now about the average figures, with steel bars fetching £6 5s, 
per ton, delivered here. 

There is still no very material change to report as regards the 
condition of the engineering industries, except that taking it all 
through new work is coming forward rather more freely, and a 
more confident feeling prevails with regard to the prospects of 
improvement in the immediate future. It is, however, still 
exceptional where establishments are supplied with work more 
than sufficient to keep them going from hand to mouth, and many 
of them are not yet able to go on full time, 

The other day I was shown an ingeniously designed hinge for 
step-ladders, which has been patented by R. Challoner and Co., 
Rochdale-road, Manchester. This hinge—which dispenses alto- 
gether with the necessity of the usual rope-stay or quadrant, for 
keeping the ladder securely in position when extended—consists of 
a square bush with a half-circle projection on the lower side of the 
bush, and a cylinder with a quarter-circle projection at the end. 
The ladder is made with the supporting legs overlapping on either 
side of the steps ; the square bush is let into the sides of the steps, 
and the cylinder is secured to the leg supports. The cylinder 
passes through the bush, and the quarter-circle projection resting 
upon the flat surface of the projecting half-circle on the bush, rolls 
over, as the ladder is extended, until one of the flat sides comes in 
contact with the surface of the half-circle projection, and thus 
forms a stop which prevents the ladder being extended further, 
these quarter-circle projections rolling over in opposite directions 
on either side of the ladder steps. 

In connection with the approaching visit of the Institution of 


Mechanical Engineers to Manchester, a meeting for making the 
necessary preliminary arrangements was held in the Mayor's 
Parlour on Tuesday, Mr, Thomas Ashbury, C.E., occupying the 
chair, and an executive committee was appointed, consisting 
of the Lord Mayor of Manchester, the see of Salford, 
Sir John J. Harwood, Alderman Leech, Alderman Higgin- 
bottom, Councillor Worthington, Principal Ward, Professor 
Osborne-Reynolds, Mr. William Mather, MP., Mr. Joseph Adam- 
son, Mr. Thomas Ashbury, Mr. John A. F. Aspinall, Mr. James 
I, L. Crosland, Mr. William John Crossley, Mr. Thomas Daniels, 
Mr. Benjamin A. Dobson, Mr. Charles J. Galloway, Mr. Wallis R. 
Goulty, Mr. Charles Hopkinson, Dr. Edward Hopkinson, Mr. 
Joseph W. Hulse, Mr. Samuel R. Platt, Mr. John Ramsbottom, 
Mr. E. Leader Williams, Mr. John Dodd, and Mr. J. H. 
Hargreaves, with power to add to their number. A Reception 
Committee was also appointed, with the Lord Mayor of Manchester 
as Chairman, and the Mayor of Salford as Vice-Chairman. I 
may add that after this meeting there were some very decided 
expressions of dissatisfaction amongst the representatives of the 
engineering trade on the Manchester Royal Exchange with regard 
to the manner in which the members of the Council of the 
Institute were elected. Special efforts had been made, and a 
strong local vote had been secured, with a view of electing Mr. 
James F, L, Crosland, the chief engineer of the Boiler Insurance 
and Steam Power Company, as a representative of the engineering 
trades in the Manchester district on the Council. As the company 
with which Mr. Crosland is connected has control of probably more 
steam power than any other organisation in the world, it was 
naturally thought he would be a very fitting representative of so 
important a steam using centre, and some very strong opinions 
were expressed with regard to the Council having only selected 
their own nominations, significant hints being thrown out in several 
quarters that some protest should be raised with regard to the 
manner in which the official appointments of the Institute are 
made, and the cut-and-dried arrangements the Council seem to 
prepare for simply the formal acceptance of the members. 

A continued quieting down is reported in the demand for the 
better qualities of round coal, and these are accumulating in stock, 
with prices, although not actually quotably lower, rather easier. 
It is exceptional where 15s. is now being got for best Wigan Arley, 
14s, to 14s. 6d. being more nearly the average figures, with 
Pemberton 4ft. and seconds Arley 12s. 6d. to 13s., and common 
house fire coals lls. to 11s. 6d. per ton. The lower qualities of 
round coal move off fairly well, however, for iron making, steam 
and general manufacturing purposes, with prices steady at about 
10s, to 10s. 6d. per ton at the pit mouth. Engine classes of fuel 
also meet generally with a tolerably ready sale, and the better 
sorts are not at all too plentiful; at the pit mouth burgy still 
averages 8s, to §s. 6d.; best qualities of slack, 6s. 3d. to 6s. 9d.; 
with common sorts obtainable at from 4s. 9d. to 5s. 6d. per ton at 
the pit. 

In the shipping trade there is only a limited business doing, and 
lower prices are ruling, Lancashire steam coal, delivered at the 
ports on the Mersey, not fetching more than Ils. 6d. to 12s. per 
ton. 

Buarror.—There is a quieter tone generally in the hematite pig 
iron trade this week, and orders have been booked only to a small 
extent for prompt deliveries, while a better spirit has been shown 
with reference to forward deliveries. There is, however, only a 
small home demand, and very little is being done on Colonial, Con- 
tinental, or foreign account ; and in all probability there will be no 
improvement in this direction until after the opening of the spring 
season. There is next to no trade in forge and foundry iron: but 
there is a steady consumption of Bessemer iron by steel makers. 
Prices are easier at 45s, 6d. warrant iron sellers, and 45s, 5d. 
buyers, net cash. Makers still quote 46s. 6d. for mixed Bessemer 
numbers, net f.o.b. Only thirty-one out of seventy-six furnaces in 
the district are in blast. 

Stocks have been decreased 2639 tons during the past week, and 
now represent 116,954 tons, being 22,331 tons of an increase since 
the beginning of the year. In addition to these stocks, makers 
hold large stocks of metal in their own yards, and some of the 
steelmakers in the district are very fully bought forward of pig 
iron. 

The steel trade is, generally speaking, quiet. Makers are not so 
fully sold forward as to enable them to keep their mills in regular 
employ, and prospects do not show much hope for the early future. 
Some large specifications are, however, expected in the market 
early in the spring months for foreign countries. Prices are steady 
at £3 15s, per ton for heavy rail sections. Little or nothing is 
being done in light or colliery rails, but a few orders for tram rails 
have lately engaged attention. 

The plate mills at Barrow are temporarily stopped, and are 
being re-geared and improved. It is hoped that as there is a good 
local demand for steel shipbuilding material the steelworks at 
Barrow will be able to supply shipbuilders with much of the plates, 
&c., required. Blooms, slabs, and wire rods are in quiet demand ; 
tin-plate bars are being made in fairly large parcels, but orders 
are not largely held. Hoopsquiet. Billets in slow request. Steel 
castings in demand, 

The Moss Bay Iron and Steel Company, which has been very 
successfully worked since it was re-organised, is about to build 
two additional furnaces alongside of the present works, and one of 
these is to be of great capacity, and probably the largest furnace 
in the country. The company has in prospect several other ex- 
tensions and improvements, and it is reported it is about to 
increase its list of manufactures, 

Shipbuilders, marine engineers, boilermakers, and ironfounders 
are as busy as they can be, and will undoubtedly have a very brisk 
season. Orders are not at present being booked, but it is con- 
sidered probable that some additional important orders will be 
placed during the early part of this year. The Naval Construction 
and Armaments Company’s works are on full time, and likely to 
remain so for at least two or three years. 

Iron ore is very depressed in tone, and sales are few in conse- 
quence of the small tonnage of metal consumed by smelters. Prices 
are unchanged at 9s. for ordinary sorts, net at mines, 

Coal is in small delivery, and prices are dear. Coke is also dear, 
though the consumption is comparatively small. 

The shipments of pig iron and steel from West Coast ports has 
lately been on a very small scale. Last week the exports of these 
metals amounted to 7190 tons, compared with 21,236 tons in the 
corresponding, a decrease of 14,063 tons, The aggregate ship- 
ments this year amount to 54,183 tons, compared with 79,022 tons 
in the corresponding period of last year, a decrease of 24,839 tons. 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 

A SOMEWHAT weaker tone is evident both in the coal and iron 
trade than that reported in my last letter. Although there is no 
perceptible change in the quotations, hematites are a 
sixpence per ton lower than the rates I gave last week. This 
is owing to no other conceivable reason except that the 
pressure which began three weeks ago owing to the big 
demand for shipbuilding material has been satistied for the 
mement. A similar remark applies to common irons, All the 
indications point to the shipbuilding yards being generally 
very brisk this season, as merchant shippers, induced by the low 
prices of raw material, have been placing orders very freely for 
vessels, At the same time the view taken in Sheffield is this: 
That there can be no permanent improvement in the British 
industries from a spurt in the inside demand alone. Even a good 
Admiralty programme would not be large enough to provide the 
necessary increase of work to keep all the plant and machinery of 
our different establishments in active operation. It is the outside 
trade to which we must look for continuous employment. As one 
of our leading principals said to me on Wednesday, ‘‘Our means 





the markets of the world, and not merely our own requirements. 
Until the foreign trade fairly revives we can scarcely hope to have 
anything like the employment for our people and our capital that 
we need.” There is no doubt that this exactly expresses the 
situation. 

Orders for railway material are coming in pretty freely, not in 
any large amounts, but everybody is ordering a little, and this all- 
round demand is considered a better indication of improved 
business in the spring and summer than any individual large order 
from any particular district. Marine material continues to be in 
brisk request, several specialities, made only in Sheffield, and 
which affect shipbuilding in all parts of the world, having been 
ordered to more than treble the extent of any single nfonth of last 
year. 

While a good demand for forge iron has been reported even at 
the increased price of 41s. per ton, there is less animation in bar 
iron. This is attributed to the loss of orders from the Colonies 
last autumn, consequent upon the sixteen weeks’ stoppage in the 
coal trade. Although manufacturers are called upon to give from 
2s. 6d. to 3s. 6d. per ton more for forge iron, they are unable to 
obtain it owing to the advance in bars. Bar iron is now being 
offered in the Sheffield district at from £5 10s. to £5 lis. per ton 
at works. There is a better demand for steel, the heavier depart- 
ments being most fully employed. 

I am informed that the inquiries for steels, castings, and forgings 
promise good trade for a month or two, and that the foreign as 
well as the home markets hold out hopes of a very satisfactory 
season. In the lighter departments, the expansion of trade 
necessarily follows that in the heavy goods, and it is confidently 
expected that during this month and the next much better business 
will be done at the steel works, 

The coal trade is again rather quieter. The setting in of the 
export trade rather earlier than usual has caused a glut of slack 
coal on the market. The Great Northern Railway Company is 
stated to have offered 1s. 3d. per ton advance on the old rates for 
locomotive fuel. Its contracts, however, are still open, coal- 
owners being resolute in their determination to accept nothing less 
than ls. 6d. per ton upon the terms of last contracts. The quota- 
tions for coal at Barnsley are now as follows:—Silkstone house 
coal, 13s. to 14s.; Barnsley, 12s. to 13s.; thin seam, 11s. to 12s.; 
Barnsley hards, 11s. to 12s,; nuts, 10s. to 12s.; slack, 5s. to 6s.; 
smudge, 3s. to 4s.; coke is at 12s. to 14s. per ton. There is very 
little business doing in the higher classes of coal. London con- 
sumers, who may be curious to know what they ought to pay, have 
only to add 8s. 4d. per ton, amount of railway rate from South 
Yorkshire to London, to ascertain the actual cost of the coal 
delivered in the capital. 

In the lighter industries of Sheffield makers of tiles, saws, spades, 
shovels, mining and joining tools, report that they are well 
employed. The home demand is much better than it was last 
year, and there is also more doing in the Colonies. It is increas- 
ingly evident that Australia is now recuperating rapidly. Several 
of our local manufacturers, who have branches in the Colonies, 
have recently received some most important orders. The cutlery 
trade is not so brisk as could be wished, but the change is towards 
improvement. More is doing in razors. It is expected that on 
the passing of the Wilson Tariff Bill there will be a heavy demand 
from the States, where the storekeepers, through holding their 
hands so long, have scarcely any cutlery on their shelves. 

Since Christmas silver and electro-plate manufacturers have been 
slack. There are now more signs of improved business, 








THE NORTH OF ENGLAND. 
(From our own Correspondent.) 

THE business done in the iron market this week has been small, 
and is greatly in contrast with what was transacted during the 
previous three weeks, But that is only what might be looked for ; 
very large transactions have been carried through during January, 
and it could not be expected that consumers could continue to buy 
on the same scale as they have been doing. The total stock of 
Cleveland pig iron at January 3lst was 171,510 tons, of which 
108,197 tons were held at Connal’s stores. 

Makers of Cleveland pig iron are now well supplied with con- 
tracts, and being under no necessity to sell, this Tat in the demand 
does not affect them, and they are maintaining their quotations at 
last week’s rates, viz., 36s. 6d. per ton for prompt f.o.b. deliveries 
of No. 3 Cleveland G.M.B. pigs, but merchants have taken less, 
indeed 35s. 9d, per ton has been accepted by them. Such a price, 
however, will not be accepted for forward delivery, but the reduc- 
tion in prices has, for the present, checked buying for forward 
delivery. Cleveland warrants, which last week reached 36s, 34d. 
cash, were sold at 35s. 74d. on Tuesday, and closed on Wednesday 
at 35s, 7d. Connal’s stock of Cleveland iron on Wednesday night 
was 108,712 tons. ‘he increase in their stock of Cleveland pig in 
January was 6742 tons. At January 31st they held 35,041 tons of 
hematite iron, or 313 tons increase for the month. Forge pigs are 
relatively dearer than No. 3, for grey forge, which is usually 1s. 
chearer than No, 3, and for the greater part of last year was 2s. 
cheaper, is now only 6d. cheaper, and little can be had, as 
the stock is so small and the make under the requirements. Grey 
forge is at 35s. 3d., but most of the makers will not sell under 
35s. 6d.; mottled is 35s., and white 34s. 9d. No.1 foundry is 
38s., and No. 4 foundry 35s. 6d. East Coast hematite pig main- 
tains its value, 45s. 6d. for mixed numbers being the regular price. 
Foreign ore cannot well be obtained at lower rates, an average 
Rubio being 12s. 6d. per ton, delivered in the Tees. Blast furnace 
coke is cheaper, there being plenty of sellers ready to accept 
12s, 6d, per ton, delivered on Tees-side, or 14s. 6d. f.o.b, Tyne or 
Wear. ‘The supply is considerably better than it was. 

Steel rail makers are well enployed, but complain of a great 

lack of inquiries and of new orders, and as there is a good deal of 
competition prices do not improve. For heavy rails £3 lis., net 
at works, is asked. The plate and angle manufacturers are very fully 
occupied, and are likely to continue so for a long time. So 
pressing is the demand for plates that producers have some 
difficulty in furnishing them as quickly as required by the ship- 
builders, For ordinary steel ship-plates £5 7s. 6d., less 24 per 
cent. f.o.t., is quoted, and steel angles are about £5, less 25 per 
cent. At the annual meeting of the Tees Conservancy Com- 
missioners on Monday Sir Joseph Whitwell Pease, Bart., M.P., 
the chairman, made a remark which has been circulated far and 
wide throughout the country, and caused quite a flutter in com- 
mercial circles. He stated that we were on the eve of an inven- 
tion, whereby the district would beable to produce from Cleveland 
pig iron steel-plates equal to the requirements of shipbuilders. 
it was thought that Sir Joseph, occupying the prominent position 
that he does in the North of England, had good grounds for 
making such a remark, and that such an invention was 
forthcoming. But after raising the expectations of the district, 
Sir Joseph Pease makes it known that he had no more knowledge 
of what was going to take place in the steel trade than other 
people had, but when he was aware that Cleveland iron was used 
for the manufacture of the best possible steel rails, he did not see 
why it could not be used for steel plates also. The imports of 
foreign ore into the Tees during each of the last five years have 
been :—1889, 1,008,416 tons; 1890, 1,158,341 tons; 1891, 1,030,286 
tons ; 1892, 1,005,219 tons ; 1893, 1,598,119 tons. 

The finished iron trade shows some improvement, particularly 
the bar department, good orders having been received during the 
last fortnight, and most of the manufacturers have raised their 
prices, asking £5 2s. 6d., less 25 + cent., for common bars, and 
£5 12s. 6d., less 24 per cent., for best bars. The plate makers have 
also felt the influence of the revival in shipbuilding, and are fairly 
well employed, while they have put up their quotation to £5, less 
24 per cent. 

Marine engineers are now running their establishments regularly, 
and some have even to work double shifts, while the prospects of 





of production are now so large and efficient that we want to supply 





full employment are good. 
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The coal trade is quiet, with easier prices all round, best North- 
umberland steam coal, which in December was at 15s. per ton f.o.b., 
and in January at 13s., can now be had at 11s., while small is 
about 3s. 6d., as against 5s, 6d. in December. Gas coals have also 
fallen, and can be obtained at 7s. 6d. to 8s. 6d. per ton, f.o.b. 
The gas coal producers of Durham, in order to prevent a ruinous 
competition are endeavouring to organise a ‘‘ combination” which 
shall fix the minimum price at 7s. 6d. per ton, f.o.b. The idea 
finds favour with the North Durham coalowners, but it is said to 
be doubtful how the mid-Durham firms will go. 

The death took place on Tuesday of Mr. John Rogerson, of 
Croxdale Hall, near Durham, one of the most prominent men in 
the iron and coal trades of the North of England. He carried on 
the Stanners Closes Steel Works at Wolsingham, was the owner 
of the Ferryhill Ironworks, and was also interested in the Consett 
Ironworks, the Weardale Ironworks, Palmers’ Shipbuilding and 
Iron Company, and many large colliery undertakings. He com- 
menced business as a shipbuilder at St. Peter's, Newcastle, and 
built the passenger steamers which now ply on the Tyne. 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 

THE Glasgow pig iron market was fairly active this week, 
although the amount of business done was considerably less than 
in the previous week. The Cleveland returns being less satisfactory 
than had been anticipated, had a rather depressing effect on the 
market in the early part of the week, but reports as to large 
additional contracts in the shipbuilding trade tended to steady the 
market. A good deal of interest continues to be taken in warrants 
by the outside public, the speculative transactions being more 
numerous and important than has been usual for a long time back. 
Scotch warrants have been sold from 43s. 4d. to 43s. 6d. cash, 
Cleveland at 35s. 8d. to 35s. 74d., and Cumberland hematite at 
— 3d. The Middlesbrough hematite is quiet at 44s. 14d. cash 
puyers, 

The prices of makers’ iron are as follows:—G.M.B., f.o.b, at 
Glasgow, No. 1, 44s. 6d.; No. 3, 43s. 9d.; Carnbroe, No. 1, 
46s.; No. 3, 45s.; Clyde, No. 1, 49s.; No. 3, 46s. 6d.; 
Gartsherrie, No. 1, 52s.; No. 3, 48s.; Summerlee, No. 1, 52s.; 
No. 3, 48s.; Calder, No. 1, 52s.; No. 3, 48s. 6d.; Coltness, No. 1, 
57s.; No. 3, 51s.; Glengarnock at Ardrossan, No. 3, 47s.; Dal- 
mellington, No. 1, 48s.; No. 3, 46s.; Eglinton, No. 1, 47s.; 
No. 3, 45s. 6d.; Shotts, at Leith, No. 1, 54s.; No. 3, 50s. 6d. 
Several well-known brands are practically unobtainable in the open 
market. 

The shipments of pig iron in Scottish ports in the past week 
have amounted to 4233 tons, as compared with 4821 tons in the 
corresponding week of last year. There was despatched to Italy 
567 tons; Spain and Portugal, 340; India, 250; South America, 
150; Australia, 40; France, 161; Germany, 30; Holland, 180; 
China, 19; other countries, 162; coastwise, 2334—against 2881 in 
the same week of 1893. 

The production of pig iron is being materially increased. Since 
last report one additional furnace has been placed on hematite, and 
three furnaces have been lighted at Glengarnock to produce basic 
iron for the steel manufacture. There are now thirty-five furnaces 
making ordinary and special brands, seventeen hematite, and three 
basic ; a total of fifty-five, compared with fifty-one last week and 
sixty-nine in the corresponding week of last year. A number of 
the special brands being still unobtainable, it is anticipated that— 
if prices are maintained—a further increase of the output will be 
made without much delay. 

Hematite pig iron keeps moderate in price, considering the 
greatly improved prospects of the steel trade, and the consequent 
certainty of a large increase in the consumption of this class of 
iron. In the course of the last few days there has been quite a 
number of fresh shipbuilding contracts placed with Clyde ship- 
builders. Some calculations put the amount at about 26,000 tons 
within the last week, and rumour has it that much more tonnage 
is yet to come out. There can now be no doubt whatever about 
the genuine character of the revival in shipbuilding, and as so 
many of the Clyde industries depend upon it, a greatly improved 
feeling prevails in Glasgow and the surrounding districts. The 
dispute with the Clyde ship joiners, which has kept the men in 
that department idle since October last, is now happily at an end, 
and there seems every prospect of a spell of activity being 
experienced, which will exert a most powerful influence on trade 
generally. Marine engineers, boiler makers, brass makers, tube 
makers, and ship furnishers generally, are looking forward to 
improved business, which is already manifesting itself to a greater 
or less extent in all of these branches as well as others. 

While the position of trade seems to be really becoming more 
prosperous, no one will deny that the working man should share 
in that prosperity. But there is a danger of the so-called leaders 
of some trades acting in an inconsiderate manner. There is need 
of caution, so that the start in the direction of better times now 
being experienced may not be arrested. Any movement, either of 
a market or a labour description, that should force up costs 
abnormally or too hurriedly at this juncture, could not but have 
bad effects. Such a movement has been threatened by the opera- 
tives in the steel trade, who are said to be already about to 
demand an advance of wages, and a similar step is advocated by 
the leaders of the colliers. Moderate courses are advised in both 
cases, and it is hoped these will prevail. 

The demand for steel is undoubtedly good, and a steady flow of 
specifications may now be looked for for months tocome. Prices of 
steel are firm, and the various makers are now getting so well 
occupied that there is little or no attempt on the part of merchants 
to beat down the figures. A steady business is doing in malleable 
iron ; but this yet leaves much room for improvement. The exports 
from the Clyde of iron and steel manufactured goods in the past 
week embraced locomotives worth £8393 ; sewing machines, £6806 ; 
machinery, £2876; steel goods, £7270; and general iron manu- 
factures, £11,223. 

The volume of business in the coal trade is fairly maintained. 
Shipments abroad have, it is true, declined to some extent, but 
there is, on the other hand, a steady increase in the home con- 
sumption caused by improvement in trade and the inclemency of 
the weather. The prices of coals, f.o.b, at Glasgow, are :—Main, 
pap — splint, 9s. 6d.; ell, 10s. to 10s. 6d.; steam, 10s. 3d. 
0 10s. 9d. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 

THE steam coal trade appears to have got into a settled condi- 
tion, with scarcely any variation from a moderately good export, 
and with little or no change in price. It is true that coalowners 
are met with who complain of a falling trade. On the other hand, 
men in a large way of business say that business is brisk, one 
added to the information this week the remark, that the point was 
to have a sufficiency of wagons. The age is getting electric, and 
extreme promptitude one of the necessities. I have frequently 
noticed that labour is at less cost than wagon rent, and when small 
coal, for instance, becomes a drug, and laden wagons are waiting 
orders, it is reducing the loss to tip the small and await business. 

Coalowners and coal exporters are fairly agreed upon a hopeful 
te gi for the steam coal trade for some time tocome. As regards 

ouse coal, there will soon be a drooping tendency, still more 
pronounced than at present, and it is evident enough in some 
quarters. I am afraid that the house coal quotations on ’Change 
this week at Cardiff scarcely represent actual business, but I give 
them for what they are worth. Best house coal, 15s. to 15s. 6d.; 
Rhondda, No. 3, 13s. 3d. to 13s. 6d.; brush, 10s, 6d.; small, 8s. to 
8s. 3d.; No. 2 Rhondda, large, 71s. 6d.; through, 93. 6d.; small, 6s. 
to 6s. 3d. Closing prices. mid-week for best steam were as 
follows, showing about 3d. per ton drop from last week :—Best, 
13s. 3d. to 13s, 9d.; seconds, 11s, 6d. to 11s, 9d.; small, 6s, 6d, to 


7s. 3d. Seconds are showing more weakness. Pitwood is now 
abundant, and though a fair trade is doing, 15s. is the maximum 
price. Coke prices are maintained. Best furnace, from 17s. 6d.; 
cheap, 16s. 6d.; foundry, from 19s. 6d. Patent fuel is in moderate 
demand at last prices, Cardiff and Swansea. 

The continuance of gales has interfered somewhat with the coal 
trade, delaying the arrival of tonnage. Reports of other losses of 
Cardiff vessels are coming in, so the year is opening out badly, 

There is a little more activity to be noticed at the iron and steel 
works, which are in good condition to meet improved demands, 
Good progress is being made at Dowlais-Cardiff steel works, where 
the final arrangements are being made for the rolling plant. 

Labour agitators might well note the fact that the Dowlais 
Company has now in hand, first the continuation of a huge industry 
at Dowlais, supporting a population of 30,000 souls, in a time of 
depression ; secondly, the sinking of the deepest coal pit in South 
Wales at a cost that will closely approach half a million sterling ; 
and, thirdly, the great works at Cardiff. As regards anything like 
a return, financially, one deeply interested told me a with a 
shrug of the shoulders, ‘‘ It would have been better to have kept 
their money in the stocking.” The public benefit is unquestionably 
immense, and yet the public, ora large section, look upon the 
capitalist as their natural enemy. 

n the Swansea district there are serious complaints of a weak- 
ness in pig iron, and a falling demand for rails and bars, and it was 
stated on Change that some works were kept going with difficulty. 
The lowest and last quotations at Swansea Exchange were as 
follows:—Glasgow pig, 43s. 5d.; Middlesbrough, 35s. 74d.; hema- 
tite, 45s. 34d.; Welsh bars, £4 15s, to £4 17s. 6d.; sheet iron, 
£6 lis. to £7; steel up to £7 15s., with extras for higher gauges ; 
steel rails, heavy, £3 lis. to £3 17s. 6d.; light, £4 10s. to £4 15s.; 
Bessemer steel tin-plate bars, £4 2s. 6d. to £4 5s.; Siemens, £4 5s, 
to £47s. 6d. Itis noticeable how near these prices are approaching 
each other. 

In the tin-plate trade prices if anything are slightly lower, 
Bessemer cokes, for example, being quoted from 10s, 3d., and 
Siemens from 10s. 6d. Slack times, combined with gales, told 
upon the shipments of tin-plates at Swansea last week. The total 
exports only amounted to 27,812 boxes, while 66,590 boxes came 
from works. Stocks now total close upon 300,000 boxes. A better 
tone, however, is shown in connection with the trade from the result 
of the American Vote, and this is not affected by the determination of 
the Americans, as expressed in their journals, ‘‘to make enough 
plates for themselves, and enter into competition with this country 
as well.” This is only a sample of the proverbial tall talking. The 
Americans must import colonies of Welsh families, experienced in 
tin plating, and then it will be a labour of years. 

In the Swansea district, where there is an abundance of 
**seconds” coal, prices are stated to be running down, but best 
steam commands from 13s. 3d., and the best quality of anthracite 
from 12s. 9d. 

The Windsor Slipways, Cardiff, have, it is stated, been acquired 
by a London firm, or are on the point of being acquired. 








AUSTRALIAN ENGINEERING NOTES. 
(From our own Correspondent.) 

THE report on the working of the South Australian railways for 
the year ending 30th June last is only just published. Through 
exceptionally adverse circumstances the return is the worst since 
the year 1887. The revenue kas decreased £206,231, while the 
expenditure shows a net decrease of £12,819. Although the work- 
ing expenses for the year were £12,819 less than the previous year, 
they amounted to 63°56 per cent. of the revenue, being 9°74 per 
cent. more than the previous year. This large increase was mainly 
due to the falling-off in the revenue, which was brought about by 
the following causes:—The disastrous strike of the miners at 
Broken Hill, which continued for a period of eighteen weeks ; the 
financial depression; the monetary difficulties produced by the 
stoppage of a number of Australian banks and commercial under- 
takings. 

The following is a comparative summary of the principal items 
with the previous year :— 

1892-3. 1891-2. 
Capital cost of lines open . £11,936,256 .. £11,714,484 
Miles open at close of year.. .. .. 1664 - 16604 
ross earning’s.. ie eb, £1,007,059 £1,213,290 


Working expenses .. £640,122 £652,941 
Net revenue .. ao £366,937 £560,349 
Percentage of working expenses to 

revenue . ; ee ae 63°56 7 53°82 
Train miles . .. 8,670,390 4,178,286 
Total earnings per train mile .. ©65°85d. .. 69°60d. 
Working expenses pertrainmile .. 41°86d. .. -87°50d. 
Capital cost per mile open... .. .. £7174 ‘ £7054 
Total earnings per average mile open £606 ba £730 
Working expenses * ~ £385 a £393 








NOTES FROM GERMANY. 
(From our own Correspondent.) 

Oy most iron markets in this country a quiet but fairly regular 
business is doing, and the improving tone of former weeks is 
generally maintained. In Silesia the situation of the iron industry 
has, on the whole, not changed since last week. Thereis but little 
inquiry coming in for pig iron, and prices are decidedly weak. For 
the different sorts of manufactured iron a somewhat better demand 
has been experienced upon the week, and prices show much firm- 
ness; here and there an advance on former quotations has even 
been ventured. 

Since last week’s letter an increasing animation is noticeable in 
most branches of the Austro-Hungarian iron trade, and prices are 
considered as pretty firm. The greater part of the blast furnace 
works have booked orders that will reach far into the second 
quarter ; foundry pig is in particularly fair request just now, and 
there is good reason to expectan improvement in quotations before 
long. ith regard to manufactured iron, there is still not much 
activity noticeable in the different branches ; girders are in com- 
paratively good request, but, on the whole, much reserve is still 
practised, and quotations remain low. They are, for Styrian bars, 
102°50 to 110A. p.t.; girders, 106 to 110f1.; heavy plates for boiler- 
making purposes, 180fl.; tank ditto, 135fl.; galvanised sheets, 
215fl. p.t. 

In Danio the business done on the pig iron market is very 
limited, but there is quite a fair demand experienced for the 
different sorts of manufactured iron. Quotations have not 
changed, and are for bars 155f. p.t., for girders 165f. p.t. Only 
for large lots concessions are obtainable, 

The Belgian iron industry presents no very favourable aspect. 
Fresh orders are exceedingly scarce, and there is much under- 
quoting going on in all branches, How prices for rails have been 
falling since 1876 will be seen by the following :—In the year 1876 
the Administration of the Belgian Railways paid 215f. p.t. for 
rails; in 1880 the price had gone down to 145°56f., and in 1886 
went down to 130°50f. p.t. In the following year the price sank 
rapidly on 108f., and in 1889 rose again on 115°50f. p.t. In 1891 
154f. were paid, and in 1892 quotations again went down on 
139°50f. p.t. 

The Rhenish-Westphalian iron market has been rather more 
quiet this week than last, a very limited demand being reported 
throughout the district for all descriptions of iron. The business 
done in iron ore has also not improved, and the inquiry that has 
been experienced during the last weeks is reported as very 
limited. The prices at present quoted are for spathose iron 
ore, M. 6°50 to 7 p.t.; roasted do., M. 9°50 to 10; inferior 
sorts, M. 9°70 to 10°20 p.t. at mines. Minette of Lorraine 
is in pretty satisfactory request. Red minette, 40 per cent. 
contents, is paid with M. 3°20 to 3°40 p.t., while minor qualities 
only fetch M., 2°40 to 2°60 p.t. at mines. The tendency 





on the pig iron market is quiet, and shows but little alterations, 
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since previous utters, Spiegeleisen, as well as forge and foundry pj» 
are in very quiet request. Prices paid are :—For Spiegelewser® 
10 “ved cent, to 12 per cent. grade, M. 51 p.t.; Rhenish- West 
= ian forge pig, No. 1, M. 41 to 42 p.t.; a 3, M. 39 to 40: 

iegerland, good forge quality, M. 40 to 41 p.t.; hematite, M 62 
to 63; foundry pig, No, 1, M. 62; No. 3, M. 53; basic, M. 42 p.t.- 
German Bessemer, M, 47 to 48 p.t. at works, Pos 

The improvement on the malleable iron market which wa 
noticeable two or three weeks ago has not increased ; on the con. 
trary, there is again much quietness noticeable, buyers holding 
back with their orders as much as ever before. Bars have loat 
much of their former firmness ; stocks are reported to be increasin 
inland and foreign demand being very poor indeed, For girders 
there is, likewise, only a moderate demand coming forward, The 
plate and sheet trade remains unchanged ; if anything, a falling off 
in demand is noticeable. Drawn wire is neglected, and so are Wire 
nails, The wagon factories have fair prospects for regular employ- 
ment during the next months. Besides an order for about 500 
passenger cars of various descriptions—which is to be given out in 
a day or two—there have been tenders invited for the supply of a 
large number of load wagons, so that a fair activity will be main. 
tained at the locomotive shops. 

Latest list quotations per ton at works are as follows :—Good 
merchant bars, M. 95 to 100; angles, M. 110 to 115; girders 
M. 87 to 92°50 ; billets in basic and Bessemer, M. 80; heavy plates 
for boiler-making purposes, M. 150; tank do., M. 140; steel plates 
M. 140; tank do., M. 130; sheets, M. 130 to 140; Siegen thin 
sheets, M. 125; inferior sorts, M. 118, Iron wire rods, common 
quality, M. 94; drawn wire in iron or steel, M. 120; wire nails 
M. 125; rivets, M. 145; steel rails, M. 112 to 115; steel sleepers 
M. 106; complete sets of wheels and axles, M. 270 to 280; axles’ 
M. 220; steel tires, M. 215 to 230; light section rails, M, 95 
to 100. 

The total production of pig iron in Germany, including Luxem. 
burg, was during the month of December, 1893, 448,641 t., of 
which 139,627 t. were forge pig and spiegeleisen, 31,661 t. Bessemer, 
207,745 t. basic, and 69,608 t. foundry pig. Production in Decem.- 
ber, 1892, amounted to 391,353 t.; in November, 1893, 420,451 t, 
were produced. From January the Ist to December the 31st 
4,953,148 t. were produced, against 4,793,003 t. during the same 
period the year before. 

The works of the Saar and Mosel district have produced, during 
the year now past, 1,010,918 t., showing a decrease of 3949 t., or 
0°38 per cent., against 1892. This falling-off is caused by a 
decrease in the production of forge pig, which was less by 25°5 per 
cent. than during the preceding year, while production in basic 
was 611,627 t., having increased by 72,591 t., or 13°5 per cent. 
Ten years ago output in basic amounted to 85,005 t. only. 
Foundry pig shows an increase during the last ten years. In 1892 
increase amounted to 16,631 t., or 15°2 per cent., output having 
risen from 109,088 t. on 125,719 t. 

German import of goods to France amounted to 334 million francs 
in 1893, against 337 million francs in 1892, French export to 
Germany was 334 million francs, against 355 million francs in 1892, 
French export to Switzerland amounted to 150 million francs in 
1893, against 227 million francs in the year 1892. 








AMERICAN NOTES. 
(From our own Correspondent.) 
New York, January 30th, 1594. 

Makers of pig iron in Alabama and Pennsylvania are offering 
deliveries for the next ninety days at concessions of 25c. from 
former figures, The effort to pick up business has weakened the 
market. Buyers will not be induced to place large orders yet. 
Railroad companies are buying very little material. None of the 
large consumers are making any effort to secure —- Founders 
and mill men execute orders as they come in, and then suspend 
work, The market is weaker than thirty days ago. The accumu- 
lation of idle money in banking institutions continues, the latest 
figures for the surplus reserve in this city being now 110,000,000 dols, 
in round figures. Railroad business is not improving. Clearing 
House returns show a decline of one-third, as compared to last year. 
Manufacturers believe a hardening tendency in prices will very soon 
show itself, particularly in iron, textiles, lumber, and coal. Pig 
iron is offered at tidewater at 13 dols. for No. 1 ; steel rails, 24 dols, 
at mill. Structural material ranges from 1°25 to 1°50 per pound. 

The manufacturing interests of the country are feverishly await- 
ing the action of the House and Senate. The attaching of a 
revenue measure to the Tariff Bill jeopardises it, in the opinion of 
manufacturing interests ; but the politicians, who perhaps are best 
posted, believe the measure will go through both Houses in practi- 
cally its present shape. The strongest possible fight will be made 
against both the tariff and revenue measure in the Senate. The 
turning point in the industrial situation will come when the 
business interests can form an opinion as to the outcome of the 
dispute in the Senate. If it is seen that the Bill cannot pass the 
Senate, orders for home markets will multiply. 








LEEDS ASSOCIATION OF ENGINEERS.—At the monthly meeting 
of this Association, the President—Mr. Alfred Towler, M.I.M.E.— 
in the chair, Mr. W. D. Wansbrough, of Lincoln, read a paper on 
‘‘The History and Development of the Portable Engine.” He 
said that the amount of thought and money expended on these 
engines was enormous, As they had usually to be placed in the 
hands of unskilled attendants, an important object had been to 
simplify every detail. Moreover, the ever-increasing demand for 
them had led to the development of manufacturing appliances for 
the duplication of pieces of machinery, which had now reached 
such perfection that a working part could be taken out of one 
engine and used in another with equal facility. He estimated the 
number of portable engines annually produced in this country at 
not less than 10,000, some of which were sent out to the most 
obscure corners of the earth. In short, portable engines had 
become great pioneers of civilisation, and were the hewers of wood 
and drawers of water for our colonists. Although the portable 
engine did not become a commercial success until recent times, 
yet so far.back as 1775 Smeaton described a movable engine with 
boiler and condenser, of 6ft. stroke, self-contained, and internally 
fired. Mr. Wansbroughalluded totheinventionsof Murdock, Murray, 
and Trevethick, and said that about the year 1839—the date of the 
establishment of the Royal Agricultural Society—several portable 
engines of improved design were patented, amongst which were the 
self-contained thrashing engines of Tuxford and Ransome. ‘The 
famous Cambridge boiler, brought out in 1847, in which the flue was 
carried the length of the boiler three times before entering the chim- 
ney, and which is still made, was a distinct improvement on the 
earlier types. In 1861 Messrs. Robey and Scott introduced a boiler 
for portable engines, the principle of which has been adopted by 
Mr. F, W. Webb for the London and North-Western locomotives. 
The great fault in portable engines at this time was that the work- 
ing parts were not sufficiently accessible for examination or repair, 
but Mr. Wansbrough showed, by a comparison with later types, 
that this defect had been completely eliminated, and a general 
appearance of neatness maintained. Link motion expansion gear 
was introduced in 1869, but it was only recently that purchasers 
appreciated its advantages. An engine could now be governed so 
perfectly that it would not vary its speed whether the full load was 
put on or entirely removed. Mr. Wilson Hartnell’s success in 
automatic variable expansion and governing was now universally 
recognised. Photographic views of the various engines alluded to, 
including a compound portable engine, were shown on a screen. 
Mr. Wansbrough having given some of the results of the Royal 
Agricultural Society’s tests, a discussion followed as to the best 
means of governing, indicating, and testing such engines on the 
brake, in which Messrs. H. McLaren, Towler, Drake, Grover, 
Atkinson, Blackburn, Wood, and Rixson took part. <A vote of 
thanks to the author of the paper concluded the proceedings. 
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LAUNCHES AND TRIAL TRIPS. 





: Tuesday, the 6th February, there was 
pate rey the yard of the Tyne Iron Ship- 
building Company, of Willington Quay-on-Tyne, 
a steel screw steamer, built to the order of 
Messrs. Hunting and Son, of Newcastle-on-Tyne, 
and of the following dimensions, viz. :—Leugth, 
300ft.; breadth, 41ft. 6in.; depth, 28ft, din. 
moulded, and to class 100 A 1 at Lloyd’s on the 
spar-deck rule. This vessel has water ballast 
fitted right fore and aft on the cellular system, 
and is also fitted with all modern improvements 
for the rapid loading and discharging of cargo, 
including six double-cylindered steam winches, 
direct-acting steam windlass, large multitubular 
donkey boiler, steam steering gear and screw gear 
aft. ‘The engines, which are to be — 1 by 
John Dickinson, of Sunderland, are of the triple- 
expansion type, having cylinders 24in., 40in., and 
64in. by 45in. stroke, and working at a pressure 
of 160]b, On leaving the ways the vessel was 
named the Alnwick by Miss Mona Hunting, of 
Eachwick Hall, Dalton, Northumberland, 

On Tuesday, February 6th, Messrs, Furness 
and Withy launched from their yard at Hartle- 
pool a large steel screw steamer, built to the order 
of Messrs. Pyman, Bell, and Co,, Newcastle-on- 
Tyne. She is a fine type of a modern cargo boat, 
measuring over 3820ft. in length, and built 
throuzhout of Siemens-Martin steel, with a large 
measurement and deadweight capacity, and built 
to the highest class at Lloyd’s, e vessel has a 
Jong raised quarter-deck, long bridge-house, and 
a top-gallant forecastle, The holds are fitted 
with iron grain divisions, and all decks, deck 
erections, skylights, bulwarks, bulkheads, &c., 
are constructed of steel and iron. A cellular 
bottom is fitted all fore and aft for water ballast, 
with Danby’s patent cement in the bottom. The 
greater portion of the plates are in 24ft. lengths, 
making the structure of the ship very strong. 
four steam winches, one donkey boiler, patent 
steam steering gear amidships, screw gear aft, 
direct steam patent windlass, stockless anchors, 
hauling into hawse pipes, and other modern appli- 
ances are fitted for the handy working of the 
vessel. The saloon and cabin providing accom- 
modativn for the captain, &c., is handsomely 
finished in polished hardwood, with painted 
panels, executed in an effective style by the staff 
of ladies employed by the firm, The steamer 
will be rigged as a two-masted fore-and-aft 
schooner, and has been constructed under the 
personal supervision of Captain Danby. She will 
be fitted with triple-expansion engines by Messrs. 
Blair and Co,, Stockton-on-Tees. On leaving 
the ways she was named the Madeline by Miss 
McKinlay. 

On Wednesday afternoon last the Blyth Ship- 
building Company launched a screw steamer of 
the partial awning deck type, for Newcastle 
owners. The framework of the vessel is com 
of a very strong section of bulb angle, and web 
frames are fitted in lieu of hold beams, She has 
cellular double bottom throughout, and is gener- 
ally built of exceptional strength and with all 
modern improvements. The vessel is schooner 
rigged with telescopic topmasts, has powerful 
steam winches for rapidly loading and discharging 
cargo, and has steam steering gear. 
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THE YORKSHIRE COLLEGE 
ENGINEERING SOCIETY. 

AN interesting address was given before 
above Society on Monday, January 29th, 
Professor Ernest H. Jacob, M.A., M.D., on the 
subject of ‘‘ Ventilation of Buildings.” It was 
stated that six parts of carbonic acid gas was not 
obnoxious, but twelve parts in 10,000 gave rise to 
objectionable odour, The lecturer then showed, 
by some excellent transparencies, the path of 
fresh air entering hot rooms, illustrating that the 
greater part of the air in supposed circulation is 
really stagnant, and that this stagnation very 
usually extends beyond the limits of the breath- 
ing line ; consequently, the admission of cold air 
at the base of walls, with exit from the ceiling 
line, did not necessarily ventilate the room. 

Touching upon the propulsion and suction 
systems, the lecturer said that there were objec- 
tions to the long air passages of the former 
system, and showed how the useful area of such 
passages tmaight be considerably reduced by sharp 
bends. In pipes, with elbows at right angles, 
the reduction of available area was as too as 
25 per cent. Some of the best ventilated build- 
ings were those fitted with both propulsion and 
suction fans. Attention was drawn to the 
necessity of having the suction passages, entering 
the rooms, easily accessible, so that accumulation 
of dust and dirt may be prevented in them. 

Going on to the subject of the heating of air in 
rooms, the lecturer pointed out the fallacy of 
omitting to estimate the heat units generated by 
the people collected in a room which required a 
supply of heated air. The usual method being 
simply to calculate the square feet of heating 
surface in relation to the cubical contents of the 
room ; but taking the heat units given off by 
each person as 191 per hour, it may be shown 
that under certain conditions regarding size of 
room and number of people in it, that the in- 
coming air should be at a lower temperature than 
that already in the room. If, therefore, artificial 
heat be supplied, the room rapidly became over- 
heated. 
_ For efficient means of ventilating and heating, 
it was advocated that heating radiators be 
arranged so that the incoming cold air could be 
drawn over the radiators if necessary, or deflected 
partially over the coils, or not at all, It was also 
thought to be better to arrange the heating coils 
in section, so that part could be cut off from the 
heat supply. If the temperature of the air on 
passing over the coils was greater than that of the 
air in the room, then it would rise, and in order 
to promote its circulation it should be drawn 
away from the base of the opposite wall to which 
it enters; if, on the other hand, the air is colder 
when entering the room it should be drawn away 
from the ceing line of the room, ese differ- 
ences occur in summer and winter, and air valves 
should be arranged accordingly. The chairman, 
Professor de Burgh Birch, then opened the discus- 
ston, in which Messrs, MacLaren, Wicksteed, 
Professor Goodman, and Dr, Cohen took part, 
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THE PATENT JOURNAL. 


Condensed from ‘* The Illustrated Oficial Journal of 
Patents,” 


Application for Letters Patent. 
*.* When patents have been ‘“‘ communicated” the 


name and address of the communicating party are 
printed in italics, 


25th January, 1894. 


1598. Prgumatic Tires, J. Adair, Ireland. 

1599. Damp-resisTInG Parer, H. G. Cadywould, 
Yarmouth, 

1600. Devivery Apparatus of Printinc MACHINES, 
J. 8. Howden, Live 1. 

1601. Construcrion of Sprixes for Venicies, A. E. 
Schurr, Essex. 

1602. Apparatus for Roastino Corrre, B. Tupholme, 


mdon. 
1603. Improvep Rotary Enaineg, T. C. Field, South- 
hampton. 


1604 Imprintinc Desions on Guass, &c., F. Elliott, 
mdon. 
1605. INcANDEscENT Lamps or Burners, H. Tee, 


Liverpool 

1606. Improved Pire Licuter, J. F. H. V. Hoop, 
London. 

1607. Reparninc Pyeumatic Trres, 8. J. Taylor, 
Wednesbury. 

1608. Lamp Burners, W. J. Clapp and W. Sandbrook, 
Newport, Mon. 

. CINDER Sirrers, H. Kinsey and W. Usher, 
Swansea. 

1610. VioLIn PLayinc Apparatus, J. W. Hodgkinson, 
Nottingham. 

1611. Manuracture of Metat Tusine, J. H. Ball, 
Nottingham. 

1612. Paint WasHers, J. M. Timmis and W. H. Smith, 
Birmingham. 

1613. Gas Meters, T. Thorp, T. G. Marsh, and J. 
Haynes, Manchester. 

1614. GATHERING VENETIAN BiInps at the Top, W. N. 
Cook, Manchester. 

1615. NoveLty for WaLkinG and PerrorMING Feats 
on Paper, W. J. Taylor, Birmingham. 

1616. PorTABLE Spoon ArTacHMENT, G. W. Hickson, 
Leicestershire. 

1617. Scnoor Desks, J. R. Hill, Stourbridge. 

1618. Cycie and Liont CarriacE Tire, W. Stevenson, 
Nottingham. 

1619. Exercisinac Apparatus, F. W. Greatrex and W. 
Palmer, Aldershot. 

1620. Fiurp Pressure Encines, H. Polak, Hyde. 

1621. Cuitpren’s Carriaces, H. I. Humphry, Bir- 
mingham. 

1622. ConTROLLING the Payinc-out of Wire, 8. W. 
Johnson, Birmingham. 

1623, Paper Currinc Macuines, T, Howarth and J. 
Whiteley, Manchester. 

1624. Lerrer, Document, and CaTaLoove Fixes, A. J. 
Wells, London. 

1625. Fotpinc TaBves, G. and E. Scott, London. 

1626. Loom Suutrie Guarp, J. Booth and W. Pitch- 
forth, London. 

1627. Boxes and Cases, W. R. Comings, London, 

1628. Mops for CLeansinc Pcrposes, J. Francis, 
London. 

1629. Gaur for Curtine Lamp Wicks, 8. H. Bromley, 
Redditch. 


1630. Fixinc Srups, W. Corah, jun., and J. Corah, 
Birmingham. 
1631. Winpow and Door Protector, W. B. Osborn, 
Birmingham. 
1632. Borers for Marine Enaings, E. G. M. Donni- 
thorne, Twickenham. 
1633. SirpHon Cisterns for CLosets, &., W. Sharp, 
Glasgow. 
1684, Hieatinc Borter Feep-water, J. E. Carroll, 
ndon, 
1635. CuLinary Stock, J. McFayden, Glasgow. 
1636. es and WEIGHING Packages, F. Evans, 
orth. 
1637. S€PpaARaTING MaGnesia from Water, M. d’ Andria, 
Stretford. 
1638. SappLe Bosses, H. V. Currie and J. F. Steele, 
London. 
1639. Liver Piuts, G. E. 8. Ingram, London. 
1640. RarLway and Tramway Crossinos, W. Howell, 


ndaon, 

1641, Azo Dye Sturrs, G. W. Johnson.—(Kalle and Co., 
Germany. 

1642. Scoop Wuee.s for Lirrinc Water, H. Paul, 
London. 

1643. BaTTLepores and Suuttiecocks, EK. M. Gaskell, 
London. 

1644. ARTIFICIAL FeatHERs, E. M. Gaskell, London. 

1645 Pneumatic Tire for CycLe WaHeEkt, D. H. Rogers, 
London. 

1646. Automatic Sarety Winpow Catcu, H. Burton, 
London. 

Button-HOLInG Garments, &c., T. Corathiel, 
London. 

1648, Fag CiotnH for Fire Screens, J. Wheeler, 

mdon, 

1649. Stanps for Cycies, J. Guibert and Cie., London. 

1650. Guipes or Rests for Writine, &c., C. V. Franke, 
London. 

1651. Sewinc Macuives, L. E. Blackwell and P. R. 
Harrison, London. 

1652. SupportTinc Sanp-parer for Boots, 8. Keats, 
London. 

1653. Peat, A. McLean, London 

1654. Fire-escapes, E. Edwards._(F. J. L. Stolpe, 
Germany.) 

1655. ComBINATION Pocket Knire, &c., E. P. Jerrard, 
London. 

1656. Bieacuine, J. C. Mewburn.—(La Société Ledlois 
Piceni et Compagnie, France.) 

1657. Communicatine Evecrricity, &c., H. P. Holt, 
London. 

1658. Treap for Starrs, A. B. Soar, London. 

1659. Purirication of Coat Gas, C. C. Walker, 
London, 

1660. Preumatic Trre for VeLocirepgs, A. J. Thomas, 
London, 

1661. Prtcn Carns, H. M. Gray, London. 

1662. Lamps, W. Marsh, T. E. Bladon, and F. R. Baker, 
Birmingham. 

1663. Bettine, R. I. Brown, London, 

1664. Sicut-rEED Lusricators, W. W. Branston, 
London. 

1665. Percussion Fuses, E. Rubin, London. 

1666. Process for Heatino Masses of Meta, A. Kainer, 


London. 
1667. — Water or other Fiurp by Gas, R. Ellis, 
ndon 


on. 

1668. Emery Ciotu Usine Appiiances, F. Sumerhayes, 
London. 

1669. CycLE Pepats, A. E. Charter, London. 

1670. Rare Seep, A. W. M. llwaine and L. E. Common, 


ndon. 

1671. PLAsTERs and MEpicatep Dress1nos, T. H. Lloyd, 
mdon. 

1672. Brake for HoistinG Apparatus, A. Bolzani, 

Liverpool. 

1678. +s gaenadl LaBeEts and the like, A. Chapman, 
mdon. 

= Woven Wire Martrressss, T. Hilton, Manchcs- 


r. 

1675. Propucinc Puotocrapus, R. Haddan.—(The 
Societad Auto-fotografica, Spain.) 

1676. — for PeTroLteum Lamps, E. Grube, 

mdon. 

1677. NON-PUNCTURABLE Protector for Tires, H. P. 
Villevé, London. 

1678. Gas-BURNER Governors, H. H. Lake.—(7he 
Buffalo Gas Saving Company, United States) 

1679. WateR-cLosets, H. H. Lake.—(#. Norton, United 
States.) 

1680. VEHICLE Wuee.s, G. 8S. Webb and E. J. Sill, 
London, 





1681. VeLocirepE Betis, C. Lohmann.—(H. Wissner, 
Germany.) 

1682. CuLtivatinc Traction Macuine, J. Conmee, 
London. 

1683, Massace Apparatus, A. Schubert, London. 

1684. Construction of Hanoers, A. Goodwin, jun., 


n. 
1685. Dryine Lapigs’ Hair, W. 8. Simpson, London. 


26th January, 1894. 


1686. PropeLuinc Locomotives by Evecrricity, R. 
Kennedy, London. 

1687. CHANGE Morion, J. E. Bottomley, A. Stott, and 
J. Dewhurst, Chadderton. 

1688. Lock-KEEL, W. J. Mulvenny, Glasgow. 

1689. SHutries for Weavinea, C. Barker and J. E. 
Bamforth, Marsden. 

1690. GeneRaTING Gaszous FUEL, B. H. Thwaite and 
G. Threlfall, London. 

1691, SuuttrLe Guarp, J. Haggas and W. Leach, 
Keighley. 

1692, SHeppING Mecuanisms of Looms, C. Hudson, 
Bradf 


ord, 
1693. Stmpe Vatves for Steam Enoines, J. B. King, 
von. 
1694. Stor Vatves for Srzam Vesseis, G. Gabriel, 
London. 
1695. TeLEGRAPH SiGNAL Cones, 8. D. Williams, New- 


. Mon. 

1606. WasHHAND Basins, J. A. Fleming and J. W. 
Simmill, Longport. 

1697. NOTICE-REGISTERING Device, W. C. Mountain 
and N. F. Ramsey, Newcastle-on-Tyne. 

1698. TELEPHONE TRANSMITTERS, R. Steenberg, New- 
castle-on-Tyne. 

1699. Omnipuses, &c., J. Duncan and J. Baird, 
Glasgow. 

1700. Button Mystery Puzzve, H. Hopkins and W. 
E. Pitt, Birmingham. 

1701. Evecrric Conpuits, C. R. G. Smythe and A. H. 
Dunnachie, Glasgow. 

1702. Horsesnog, J. H. Sharman, Sheffield. 

1703. Fitters, W. Ramsbottom, Halifax. 

1704. SHuTrLecocks, R. Heginbotham and H. Moss, 
Manchester. 

1705. Taps for Casks, G. Oulton, Manchester. 

1706. CycLe InrLators, H. Whitehouse, Birmingham. 

1707. Preventive Gas from Escapinc, H. J. Har- 
graves, Manchester. 

1708. Sarety Pins, H. W. Tonks, Birmingham. 

1709. Tis for Bakinc Breap Cakes, E. Moody, Man- 
chester. 

1710. Reviance Tyre, W. Gadd, West Bromwich. 

1711. Lerrer Presses, C. M. Wilson, London. 

1712. SHuttiecocks, E. W. Hathaway, Birmingham. 

1713. Door-mat ALARM, E. H. Rhodes, Nantwich. 


1714. Metatitic Rms for WuHeets, W. B. Hawkes, 
Aston Manor. 

1715. Urmisation of Ain Pressure, E. Porter and C. 
’. King, London. 

1716. Atracninc Haviinc Rorgs, T. Archer, New- 
castle-on-Tyne. 


1717. Preparation of Matt, R. R. P. Schmiedecke 
and E. 0. Gade, Manchester. 
1718 CurtAtw Banps and Drapery SusPenvers, J. 
eid, ‘ow. 
1719. ATracHMEeNT for Sewinc Corton RezE.s, G. 
Grigioni, Liverpool. 
1720. — for Maxinc Horsesnogs, W. J. Kent, 
mdon. 
1721. Crrcutation of Water in Botuers, J.C. Wilson, 
Bexhill-on- 
1722. Expiosive Compounp, R. H. Punshon, London. 
1723. Pickine Motion of Looms, F. Thompson.—(S. 
Thompson, Russia. 
1724. Stwwinc Winpows, &c., P. Shippobottam, 
London. 
1725. Fire-LicHTeR, J. Watson, London. 
1726. PHorocrapHic CaMERaS, J. M. Horschel, London. 
1727. Panic Bo.t for THeatre Doors, &c., J. Bull, 
London. 
1728. ManuractureE of Hookep-pown Caps, M. 
Schneiders, London. 
1729. Post-orrice Box, E. T. Hughes.—(H. A. Sheldon, 
United States.) 
1730. MatcH Boxes, J. 8. Bush, London. 
1731. AuToMATIC CARD- DELIVERING MACHINE, G. 
Barron, London. 
1732. Apparatus for DELIVERING PREDICTIONS, G. 
arron, London. 
1733, Apparatus for CLosinc Doors, J. B. Louvet, 
London. 
1734. Paorocrapuic Suutters, E. Suter, London. 
1735, Fire-orates, J. Y. Johnson.—(L. M. G. Delaunay- 
Bellevule, France.) 
1736. CoLLapsiBLe Letrer-Box, A. E. Bowness and H. 
E. Isitt, Bradford. 
1737. Stoppers for Bottves, L. E. Blackwell and F. G. 
Bate, London. 
1788. SurGicAL InstRuMENT, A. C Kellogg, London. 
1739. Raistinc SuNKEN VessELs, J. W. and J. Grant, 
London. 
1740. ConrrRoLiine Detivery of Feep-water, L. P. J. 
A. H. Messier, London. 
1741. Drivinc Betts, G. Angus and Co, and C. E. 
Angus, London. 
1742, Drivine Betts, G. Angus and Co. and A. Robin- 
son, London. 
1743. RotataBLe Ware for Stanps, J. W. Graydon, 
ndon, 
1744, ELEcTRO-pEPosiTIon, W. 8S. Rawson, London. 
1745. — for Hanp-baos, C. F. G. Schwerdt, 
mdon. 
1746. Batu Grinpinc MILLs, J. Pfeiffer, London. 
1747. Door-cneck, The Ariel Company, Ld., and 8. 8. 
Allin, London. 
1748. Brooms, C. P. Dunstone, London. 
1749. Castnec for Measurinc Tapes, W. Deumer, 
London. 
1750. A CiorHes Svuspenpinc Srrip, A. Kahn, 
London. 
1751. Purrt, D. C. Eberhart, London. 
1752. Hince Joint for Broocuss, &c., B. A. Ballou, 


London. 
1758. Tre for Ratts, C. E. Steiner and G. A. Barnitz, 


ndon. 
1754, — Epoes of Cartrinces, P. Farienié, 
mdon. 

1755. Detronators, F. J. Smith, London. 

1756. WaTER-PROOF CLoTH, A. J. Boult.—(E. Franken- 
berg, Germany.) 

1757. TyPe-writine Macuings, W. P. Thompson.—(0. 
F. Mayer, Germany.) 

1758. Recovery of Ort from Fisn, J. C. W. Stanley, 


mdon. 

1759. FRaME Cramps, A. Stiles.—(A. G. Stiles, Aus- 
tralia. 

1760. Soar, T. F. Alten, London. 

1761. Merat Piates for Suirs, W. P. Thompson.—(L. 
Lang, Austria.) 

1762. DistnrecTiInc or Puriryinc Water, C. Salz- 
berger, London. 

1763, P1ttaR Boxes, H. Peet, Liverpool. 

1764, Extracting Ow or Grease, J. C. W. Stanley, 
London. 

1765. Curtinc GirpErRs, W. P. Thompson.—(F. A. 
Banzhat, Germany.) 

1766. CoveriNnGs for UmBRELLAs, &c., P. Leduc, jun., 
London. 

1767. Fountains, L. Faguer, London. 

1768. Car Fenpers, L. Pfingst, London. 

1769. SELF-SEALING Botries, H. P. Roberts and W. 
Hayes, London. 

1770. Sarety ARRANGEMENT for Borers, W. R. 
Barter, Manchester. 

1771. ExpLosive SHELLs for Guns, C. P. Winslow, 
London. : 

1772. Foop, H. P. Madsen, London. 


27th January, 1894. 


1773, ComBInaTION RULE and Compasses, W. Judd, 
ndon. 





1774. Exoines and Meruops of Locomorion, D. Cook, 
Richmond. 

1775. CinpeR Rippie and Coa. Saver, A. Morris, 
Sheffield. 


1776. Arc Lamps, W. A. Walton, Gloucester. 

1777. PuotograPHic Printinc Frames, W. and W. F. 
Butcher and W. J. Spurrier, Londen. 

1778. Repgatinc Pistots, G. C. Dymond.—(C. Eayh 
and J. Payuot, re ane | 

1779. Looms, R. Ashworth, W. Knight, G. Howorth, 
and P. L. Loetiier, Manchester. 

1780. Tires for WHeecs of Bicycies, H. Shafto, Man- 
chester. 

1781. Seams for Corsets, W. Anderson and R. H. 
Shaw, Manchester. 

1782. RatLway SicNALLING, I. A. A Timmisand G. N. 
ae Westminster. R. H. Cog, 

1783. Macuine for Currina Brean, J. R. H. r, 
Wakefield. - 

1784. Apparatus for a New Game, W. D. Pickens and 
A. C. Dibbern, London. 

1785. Car Courtine, P. R. J. Willis —(H. W. Toler 
and R. Y. Woods, United States.) 

1786. WINDMILLS, P. R. J. Willis.—(M. Schou and W. 
Slingerland, United States.) 

1787. Biss, F. C. Farrow, London. 

1788. Evecrric Grow Lamps, J. P. Bayly. —(W. 
Wiklund, Sweden.) 

1789. Gas Giosg, J. Collyer, London. 

1790. CenTRIFUGAL Apparatus, D. Stewart, Glasgow. 

1791. Pecs of Weavine Suutries, J. Vaughan and G. 
A. J. Schott, Bradford. 

1792. Steam Generators, G. V. Priestley, Leeds. 

1793. Fotpine Boxes, R. 8. Wood, Manchester. 

1794. ELtecrric Traction, W. Adkins, Birmingham. 

1795, Printers’ Gauueys, P. P. Curtis, Dublin. 

1796. Cuaraine of BLast Furnaces, J. Lewis, Cardiff. 

1797. Pans for CLosets, C. and W. E. Warburton, 


Longport. 

1798. ELectric SIGNALLING Apparatus, J. W. Fletcher, 
Stock port. 

1799. CLosinc Doors, R. MacGregor.—(K. Orr, United 
States.) 

1800. Fire ExtinouisHine Apparatus, C. 8. Snell and 
A. H. Cowan, London. 

. Lamp Grasses, F. Stace, Maidstone. 

1802. Sream Encines, T. R. Dowson, Newcastle-on- 


Tyne. 

1803. MeTauuic Packine for Encine STUFFING-BOXES, 
W. Hall, Newcastle-on-Tyne. 

1804. Drivinc-stup Carrier for Cycues, R. Braggie, 
Birmingham, 

1805. Carp GRINDING Apparatus, J. Dronsfield, Man- 
chester. 

IMPROVED HEALING O1nTMENT, G. Moxon, Man- 
chester. 

1807. Revotvinc Crank Motion, T. Guest and T. 
Brookes, Southport. 

1808. CHain Cover for Cycves, P. Gallacher, Glasgow. 

1809. Cain Gearine for Bicycies, C. Hunt, Red- 
ditch, 

1810. ELEcTRICAL MrasuRING INSTRUMENTS, H. E. 8. 
Holt, London. 

1811. Apparatus for SuppLyinc Duisinrectants, F. 
Jordan, Twicken 

1812. Gas Burners, W. Beal, Birmingham. 

1813. VeLocipepEs, W. Bown, J. H. Hughes, and A. 
Louks, Birmingham. 

1814. Turbines, A. W. Whieldon, London. 

1815. Macuine to Renovate Tea, M. 8. White and B. 
Nichols, London. 

1816. Fixinc WarTerticHt SxHeets of Grass, J. A. 
Hope, London. 

7. INDExING Biank Books, &c., E. Lefebure, 

London. 

. Manuracture of PortLanp Cement, H. W. 
Harris, London. 

1819. gaa Device for Ruprure, W. Kerkenbusch, 

rlin. 

1820. Lacine Boots or Suogs, H. J. Smith, Ranelagh, 
Co. Dublin. 

1821. Measurinc Tapes, T. Bedington, Birmingham. 

1822. Neckties, W. Pulman, Manchester. 

1823. ENoines and Meruops of Proputsion, D. Cook, 
Richmond. 

1824. CycLe Sappgs, R. E. Phillips, London. 

1825. Mowing and Rearine Macuines, J. C. Moore, 
London. 

1826. Tea-TRay, G. F. Griffin, London. 

1827. Cycies, D. Dishart, A. Ward, and T. E. and 
G. H Davidson, London. 

1828. AIR-Locks, 8. Pitt.—(D. BE. Moran, United States.) 

1829. Drawine Pixs, H. Marles, London. 

1830. Stanps for PHotrocraPHic Cameras, G. Peck, 
London. 

1831. CisTERN VaLveEs, P. Benns, London. 

1832. Lockine Nuts, T. C. Roussel, London. 

1838. BriqueTTres and Patent Fve., H. J. Reid 
London. 

1834. Hats, J. E. Charvet, London. 

1835. HavuLace Cups for Wire Ropes, J. Martin, 
London. 

1836. Hot-waTeR Pires and Apparatus, A. W. Wright, 
London. 

1837. HaNDLEs for Doors, T. Birbeck and A. Dean, 

ondon. 

1838. OVERHEAD Drivinc Gear, W. von Pittler, 
London. 

1839. Bearines for SpinpLes, &c., W. von Pittler, 


1840. HANDLES for PLATES and Disues, W. Lloyd, 
ndon. 


1841, BLank Cartxivces, M. Gautier, London. 
1842. JacquaRp Carps or Siats, J. 8. Bolette, 


ndon. 
1843. WHEELS for VEHICLES, J. Mitchell and F. Worth, 
London. 
1844. PNeumatic Guns, J. W. Graydon, London. 
1845. ATTACHING KNoss to Door Locks, J. J. Rowley, 
London. 
1846. Woop for Matcues, G. E. Cassel and D. Kempe, 


London. 

1847. Wire Nertine, H. H. Lake.--(B. Scarles, United 
States.) 

1848. PNEoMaTic CusHioninc Devices, C. F. Wood, 
London. 

1849, Arc Lamp, F, Taylor, London. 

1850. SPEED InpicaTors, H. H. Lake.—(/. Naylor, jun., 
United Stntes.) 

1851. SELF-arpinc HypRomoroR, F. Vercellino, London. 

1852. FunneEL for Dust-coLtectors, H. H. Lake.—(F. 
Prokupek, Italy.) 


29th January, 1894. 

1858. System of CoLLectine Fares, W. Gibbin, jun., 
London. 

1854. EnveLope, R. E. French, Liverpool. 

1855. Coverines for STEAM Pipes, J. Justus, Birming- 
ham. 

1856. MANUFACTURE of ILLUMINATING Gas, J. H. R. 
Dinsmore, Liverpool. 

1857. Improvep CycLe Sappues, J. B. Brooks, Bir- 
mingham. 

1858. Brancu MetAL Pires for Drains, C. Browning, 
Birmingham. 

1859. Mera, HoLLtow-waRE ArticLes, W. W. Hart, 
Birmingham. 

1860. Auvromatic SasH Fastener, G. H. Kirk, Notting- 
h 


am. 

1861. Raitway SiGNALuine, C. J. Nicholson, Man- 
chester. 

1862. WrrE Heppies for Looms, &c., M. Strakosch, 
London. 

1863. Sprrroons and other Vesseis, W. F. P. Clayton, 
London. 

1864, SteTHOscopss, C. E. Masterman, London. 

1865. System for Puriryine Sewaae, &c., E. C. Ives, 
Derby. 

1866. , ae Apparatus, O. Hamilton, Northfleet. 

1867. Couptincs for Rouiine Stock, H. Fiedeler, 
Birmingham. 

1868. VELOCIPEDES and Brakes, 


E. Tischberger, 
Glasgow. 





126 


THE ENGINEER 








Fes. 9, 1894, 





1869. Taps for Lavatory Basins, &c., G. Oulton, Man- 
chester. 

1870. Crank, Cuan, and Sprocket, F. C. Southard, 
Southampton. 

1871. Buckets, J. Froggatt, Bilston. 

1872. Swe.is for Power Looms, J. Ireland, Dundee. 

1878. Vatve for Pyeumatic Tirgs, 8S. H. Brierley, Bir- 


ee , 
1874. paneer Drop Latoues, W. C. D. Smith, Bir- 


—?~ m. 
1875. Esectine MecuanisM for SMALL-aRMS, W. Baker, 
Birmi 


1876. Hotprne Feit on Frames, &c., T. Brownson, 
Huddersfield. : 

1877. en Traps in Weavine, J. Stanley, 

jifax. 

1878. Rapiators, C. J. Appleby.—(J. Defontaine, Bel- 
gium.) 

1879. Burtpinc Wats, Conpurts, &c., O. B. Schmall, 
Cincinnatti. 

1880. Lanp RoLier and Seep Sower, A. Pollock, 
Glasgow. 

1881. Paptocks, G. D. Wood, Willenhall. 

1882. VenTILaTING SHarr Tops, &c., W.C. Morison, 
Lympstone. 


1883. Evmatic Tire for WHee.s, E. Campbell, 
Cabinteely. 
1884. Lip or Cover, W. P. Thompson.—(F. Saverdicr, 
Germany.) 
1885. Impcements for PLayrnc Goir, C. G. Gordon, 
mdon. 


1886. Swrrcues, &c., for TeLerHones, H. Marrian, 
London. 

1837. Stoprerine Borrues, G. P. Uhlenbroich.—(C. A. 
Schulz, Germany.) 

1888. Posts and Crosssars forGames, W. M. Maddock, 

mdon. 

1889. Furnaces for Consuminc Smoke, W. Lord, 
London. 

1890. Finishinc Woven Fasrics, J. Marshall, D. H. 
Thornton, F. H. Cliffe, and W. Cliffe, London. 

1891. Compounp Steam Enorve, G. H. Firth and The 
Clayton Foundry Company, Ld., Manchester. 

1892. Beetitinc TextiLe Fasrics, D. Horsburgh and 
J. Smith, London. 

Device for Transmittinc Motion, T. Moy, 
London. 

1894. VeLocrrpepes for Aquatic Uses, J. Johnston, 
London. 

1895. Biockxs for CoLourn Priytinec, R., J. O., and 
R. N. Cochrane, London. 

1896. PrReventinc Accrpents to Carriaces, G. 8. 
Thompson, London. 

1897. AppLyinc THREapDs to the Foips of ENVELOPEs, 
W. Grube, London. 

1898. Burron-atracHinc Macuines, R. Haddan.— 
(W. EB. Elliott, United States.) 

1899. PoLisHine or SurFacinc Corks, W. B. Lowman, 
London. 

1900. Recorpinc VARIATIONS 
Pressures, J. Bartlett, London. 

1901. "ae for VELociPEepEs and the like, H. Jelley, 

maon. 

1992. Scoprorrs for Neckties, &c., W. A. R. Aird, 
London. 

1903. ELectropes, M. Wuillot, London. 

1904. Graty Sxoorts, C. Moradelli, London. 

1905. PermMancanatTe of Potassium, C. M. Pielsticker, 
London. 

1906. Crosinc WarTer-TicHT Doors, F. W. Golby.—(P. 
N. Hoorweg cnd C. H. Vinke, Austria ) 

1907. Cases for Contarninc Borties, F. W. Golby.— 
(L. Tourey, France.) 

1908. InpDIA-RUBBER Tires, The Bessbrook Spinning 
Company and F. W. Harris, London. 

1909. Cameras, W. J. Spurrier and G. Houghton, Bir- 


in BAROMETRICAL 


mingham. 

1910. Firterinc Feep-water, J. Wotherspoon and J. 
Davie, London. 

1911. Drop-kee. Apparatus for Yacuts, F. W. 
Brewster, London. 

1912. Macurves for Huttisc Maize, W. Foster and 
Co.—(L. Pfaff, Argentine Republic.) 

1913. Rock Dritis, VU. Imray.—(J. A. Jeffery, United 
States.) 

ae. Rock Dritus, O. Imray.—(J. A. Jeffery, United 
States.) 

1915. Propucine Inox, W. Klobukowski and M. M. 
Reicher, London. 

1916. Motive Power Encrygs, T. ing, London. 

1917. | ipa and Lowerinc Busts, A. W. Child, 

mdon. 

1918. Manvracture of Knitrep Stockines, &c., W. T. 
Rowlett and W. I. James, London. 

1919. TELEGRAPH Revays, C. Langdon-Davies, London. 

1920. Dye-sturrs, S. Pitt.—(Z. Cassella and Co., 
Germany.) 

1921. Macuinery for Makino Naits, &c., R. Powell, 


London. 
1922. aged Brewers Grats, &c., H. J. White, 

mdon. 
1923. Construction of Spurs, T. G. and 8. Withers, 


mdon. 
1924. Wrappers for Securninc Box Lips, P. J. Ogle, 


mdon. 

1925. Banvos, F. C. Wilkes, London. 

1926. Carsponic Acip Pressure Apparatus, N. 
Browne.—(P. Beck, Germany.) 

1927. CRINKLED Paper, W. H. Lewer and 8. Edwards, 
London. 

1928. Facep Bricks, W. H. Richards and the Ceralite 

” Syndicate, London. 

1929. ATracninc Pyeumatic Tires to Rims, H. Price, 
London. 

1930. Lanterns, &c., C. Dunton and W. T. Woods, 
London. 

1931. Corx Sortinc Macurnes, M. and E. W. Hearn, 
London. 

1932. FurNiTvURE PowisH or Reviver, W. H. Sheppy, 
London. 

1933. ScREENING CoaL and other MaTeria.s, A. King, 
London. 

1934. Winp Gavuce for Rirzes, A. and W. A. Quinton, 
London. 

1935. Corsets, C. Bayer, London. 

1936. Cyctometers, V. Bertoglio, London. 

1937. Tre Inpicator for Mepicine Borties, J. 
Feaver, London. 

1938. Frre-LicuTer, S. G. Wicking, London. 

1939. ImpLEMENT for Cuoprinc Megat, U. J. Ulery, 
London. 


30th January, 1894. 
—_ Economica Coat Box, T. W. Hackett, 
cds. 

1941. CycLe Rios, R. Stafford, London. 

1942 Steam Encrves, C. A. Allison.—(£. R. Grant, 
United States.) 

1943. Means for the Prorcisiox of Veniczs, G. Pirnic, 
Dundee. 

1944. Hancinc Wixpow Sasues, &c., 8. Hambly, 
Bristol. 

a VaRYING o Exevation of BiLLiaRD TABLEs, 


= Marxkinc Rive Fastener, F. Beech, Stafford- 

shire. 

1947. KetsLes, J. Campbell, Glasgow. 

1948. Paper WaTERPROOFING ComposiTION, F. Cros- 
land, Liverpool. 

1949. CuTtinc DouBLe-PILE Fasrics, T. Watson and 
Sons and W. D. Watson, Manchester. 

1950. Perroratinec the Conica, Enp of Cigars, J. 
T. Buckingham, and F. A. Eardley, Bristol. 

1951. Horse Sanpats, A. W. Turner.—(J. W. Douglas, 
United States.) 

1952. Manuracture of Cycte Pepaus, W. Picken, 
Birmingham. 

1953. Svucark and Giucose Borinc Apparatus, E. 
Shaw, Bristol. 

1954. Lear Hoipers for Music Rests, W. Griffiths, 
Birmingham. 

1955. Maxrnc Camera Bettows, W. Griffiths, Bir- 
mingham. 





1956. Means for Gotr Scorinc, D. H. and W. F. 
Kershaw, Birmingham. 

1957. Sewine Leatuer, A. G. Brookes.—(H. F. Nason, 
United States.) 

1958. ADVERTISING Puzz_LE, G. Mackintosh, Newcastle- 
upon-Tyne. 

1959. Woopsen Gor Ciuss, 8. W. Gillett.—(W. EF. 
Hodgman, United States.) 

1960. Vatves, H. Smith, Nottingham. 

1961. Pygumatic Tires, H. Smith, Nottingham. 

1962. CENTRIFUGAL APPaRaTus, D. Stewart, G Ww. 

= Manvracture of Soap Powper, A. R. Scott, 
7 iw. 

1964. Vatve, C. W. Appleyard, Bradford. 

1965. Compartment Raitway Cars, R. A. Sloan.—(B. 
G. Allen, United States.) 

1966. Topacco Hoper and Pipe Fitter, F. VY. Dalton, 
St. Neots. 

1967. Coat Scutties, G. Meenan, Glasgow. 

1968. Water Gavuags, C. W. A. Taylor, Glasgow. 

1969. Trover Latrine, J. Merrill, Sheffield. 

1970. a of Batt Bearinos, T, Myers, 

fo 

1971. Dyerne Apparatus, C. Lee, Dewsbury. 

1972. Ratmtway Sicnaxuine, J. Day and C, E. Taylor, 
London. 

1973. Srrainmnc Apparatus, ©. M. Row, Liverpool. 

1974. Frourr Ciuganina Macuines, C. Duckworth, 
Lancashire. 

1975. Trace Hooxs for Carriaces, &c., M. 8. Luck, 
London. 

1976. REVERSIBLE INGRALN CaRPET, Henderson and Co. 
and R. Britton, London. 

1977. Dotty WasHine Macuineg, J. A. Coates, London. 

1978. Teers of Cuttivators, L. M. Jones and W. F. 
Johnston, London. 

1979. Step Lapvers, J. M. Rogers, London. 

1980. Sarerx Crasp for Lapies’ Ripine Hasit Skirts, 

Ray, London. 

1981. Cannons and Tunes, E. Joris, London. 

1982. SMOKELEss Powper, V. I. Feeny.—(7he United 
States Smokeless Powder Company, United States.) 

1983. Toy, C. W. Hi London. 

1984. Topacco-sMOKING Pipes, J. H. Pride, jun., 

mdon. 

1985. Pneumatic Tires, G. C. Topp, London. 

1986. Pyeumatic Tings, J. G. Moomy, London. 

1987. GuLLrEs, The Patent Gully Company, Limited, 
and L. W. Crosta, Lundon. 

1988. ae Srarr-rop Hoiper, H. J. Edwards, 

mdon. 

1989. Stoprers for Botties, C. A. Dainesi, London. 

1990. VeLociPEepes, G. Gallicher, London. 

1991. Urriisrnc Propucer Gas as Fvet, A. J. Boult.— 
(W. A. Koneman and A. F. Hatch, United States.) 

1992. Generation of Steam, W. Wagstaff, London. 

1993. Moutprne and Dryixe Bricks, W. P. Thomp- 
son.—(C. W. F. Mactz, Austria. 

1994. WaATER-TUBE Borters, M. H. C. Shann, London. 

1995. Box-NaILinc Macuines, W. P. Thompson.— 
(J. H. Swist, United States. 

1996. CrrcuLarR Kyittinc Macuings, E. C. Kilby, 
London. 

1997. Looms, H., T., and J. J. Burgess, Manchester. 

1998. Furnaces, M. H. C. S , London. 

1999. Devices for CasTINc Frre-Bars, J. Matthews, 
Liverpool. 

2000. Borers, M. H. C. Shann, London. 

2001. Postrion-Frxpinc Sicuts forGuns, M. O. Hopkins, 
London. 

2002. Furnaces, &c., E. G. Brewer.—(C. Bougier, 
France.) 

2003. MecHanicat Toys, H. Crossley and T. Birnbaum, 
London. 

2004. Typewriters, J. N. Maskelyne, jun., London. 

2005. InrerNaL ComBusTion Morors, C. F. de Kierz- 
kowski-Steuart, London. 

2006. Rartway Wacons, G. E. Church and G. W. 
Ettenger, London. 

2007. ELecrric Swircu, The Edison and Swan United 
Electric Light Company and C. F. Proctor, London. 

2008. ManuractTuRING Mosaic Fioorciorts, F. Walton, 
London. 

2009. Apparatus for Fiusuine Cuosets, F. Kingston, 
London. 

2010. Automatic DisinrecTinc Apparatus, F. Kings- 


» London. 

2011. VeLocipgpes, A. Rainsford and A. H. Tonks, 
London. 

2012. Sprinc-tootn Cuttivators, F. I. Massey.—(L. 

. Jones, W. F. Johnaton, and J. S. Heath, Canada.) 

2013. Rergatinc Paper Crackers, J. Machin, London. 

2014. CLrppinc and SHEARING APPLIANCES, T. Ww. Kings, 
London. 

2015. Exve.orss, J. H. Stewart, London. 

2016. Borer, G.C. Marks.—(The Hogan Engineering 
Company, United States.) 

2017. ADVERTISING, &c., E. Gibson and W. S. Page, 


mdon. 
2018.  _cecoee for ConpENsinc Steam, G. Grangé, 
mdon. 


2019. Rartway Siena.s, C. J. Hall, London. 

2020. Stipinc Doors or Gates, F. G. K. Caston, 
London. 

2021. Locks, F. G. K. Caston, London. 

2022. Burrers for Rattway Veuicies, J. C. Taite, 
London. 

2023. Tires, J. Iddon, London. 

2024. PortasLe LicutTinc Device, W. von Pittler, 
London. 

2025. Gas-meTerRs, J. R. Schreiner, London. 

2026. Woop-carvinc Macuines, W. W. Ratcliff, 


London. 
2027. Manuracture of Guass Borttzes, B, A. Spaull, 
London 


2028. Feep-waTer Heatine Apparatus, W. 8. Richard- 
son, London. 

2029. Fisninc Fioats, J. R. Fori, London. 

2030. Securinc Broomneaps, T. Macsweeney and F. 
D. Brumfitt, London. 

“ Taps and Fitters, F. Rasmussen and J. J. Palle, 


ndon. 

2032. Nut-Locxs, M. C. and W. J. Slusser, London. 

2033. Tires, W. R. Barrett, London. 

2034. Suprortinec Carriace Wispow Sasues, J. B. 
Freeman, London. 

2035. Cans PLanters, E. M. Acevedo, London. 

2036. TrEaTMENT of GeLaTiNous Matrer, A. Zimmer- 
mann.—{The Chemische Fabrik avf Actien vorm. E. 
Schering, Germany.) 

2037. a B. Macneal, London. 

2038. Grove Currs, E. Fisher, London. 

2039. DRAUGHT-EXCLUDERS for Doors, W. T. Hall and 
W. J. Bayliss, London. 

2040. Grass Batts, P. B. W. Kershaw and B. Loftus- 
Tottenham, London. 

2041. Zinc-LEAD-SULPHIDE Ores, J. C. Fell.—(The 
Emmens Zinc Company, United States.) 

2042. CLorHes Brusnes, H. A. Wanklyn, London. 

2048. a Toorn Brusues, H. A. Wanklyn, 

ndon. 

2044. Hanpies for VeLocirepes, E. Edwards —(R. 
Zimmermann, Germany.) 

2045. Wueets for VeLocirepes, W. B. Smith and 
W. H. Starley, London. 

2046. Groves, J. and H. Pullman, London. 

~ New Pariour Game, C. E. Masterman, Lon- 

on. 

2048. DynamomweETERs, R. Voigtliinder, London. 

2049. Pacxinec Bais of Hemp or Fiax Tareap, W. B. 
Ardill, London. 

2050. Devices for Weartnc AppaREL, W. W. Dennis, 
London. 

2051. Recovery of Sepiment from CLaRiriers, A. J. 
Boult.—(0. Schmidt, Germany.) 

2052. EXPANDED Metat Open-work, H. Y. Dickinson, 
London. 

2058. Bearincs for JourNats and Boxgs, I. Metzger, 
London. 

2054. Caarcinc Liquips, H. H. Lake.—(B. Adam, 
United States.) 

2055. Pianos, L. and J. F. Matt, London. 

2056. Srampinc Presses, T. A. Dicks, E. Wilhelm, and 
J.J. r, London. 





2057. Preumatic Tires, H. H. Lake.—(The Providence 
Tire Company, United States.) ts 
2058. Rartway Sionars, H. H. Lake.—(J. 2., J. W., 
and T. A. Jones, United States.) . 
2059. Insectors, H. H. Lake.—(J. Whittemore, United 
States.) 

2060. Leap Sarts, H. H. Lake.—(J. B. Tibbits, United 
States.) 

2061 Conrrottina Vatves, H. H. Lake. — (The 
Standard Valve Company, United States.) 

2062. Trucks, G. F. Armstrong and M., M. Ar..strong, 

mdon. 

2063. Apparatus for Propuction of Curese, P. Schach, 

London. 
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2064. INTERNAL Combustion Enoines, H. F. Foster, 
London. 


2065. Gas Enornes, J. P. Binns and H. G. Binns, 
Halifax. 

2066. Cueck Srrap ABo.isHER, W. L. H. Pemberton, 
Blackburn. 

2067. WaTer-HEATING Apparatus, J. D. Churchill, 
London. 

2068. Comprnation Step Lapper, E. Smith, Sheffield. 

2069. Moustacue Protector for Drixxrxo, G. Boxell, 
Brigh 


ton. 
~- Combination Reapino Stanp, &c., J. D. Bates, 


2071. SrrercHinc and Printino Frames, G. A. W. 
Young, London. 

2072. Greennouse Heatine Apparatus, E. L. Browne, 
Nottingham. 

2078. Mepicine, G. A. Shoppee and H. Durham, 
London. 

2074. Starr Rop and Eve Hovper, J. W. Arrowsmith, 

irmingham. 

2075. ADJUSTABLE Spanners for Cycies, J. Aylward, 
Coventry. 

2076. AuToMaTiICc MusicaL Instruments, 8. A. Tilley, 


icester. 

2077. Vatves for Pyeumatic Tires, &c., H. V. Binns, 
Leicester. 
78. MarL-carts, Bassinetres, &c., W. Powell, Bir- 


mi > 

ok Teen of Liquip Give, G. E. Wiese, 
Manchester. 

2080. Tuses and Drivixe 
Bradford. 

2081. Cicars, J. Fraser, Liverpool. 

2082. Compination Cooker and Streamer, C. M. 
Harris, Glasgow. 

2083. Improvep Bossrn Hoopine Press, J. H. Heald, 
Preston. 

2084. Finisninec Ciors, H. Whitworth and A. Clegg, 
Manchester. 

2085. Conpensers, J. J. and T. F. Meldrum, Liver- 

1. 


Wuar.es, J. Dawson, 


2086. PROPELLING NaviGaBLE VESSELS, J. Duggan, 
Liverpool. 

2087. StREET ADVERTISING, G. Mackintosh, Newcastle- 
on-Tyne. 

2088. Preventinc Terr of Lerrers, H. M. Hawes, 
Bristol. 

2089. Stayine Leos, J. Helliwell and J. England, 
Bradford. 

2090. Or, Vaporisers, C. 8. Northcote, Manchester. 

2091. InsTRUMENT PLayER Companion, D. Thomas, 
Lianelly. 

2092. Dravaut Excivuper for Doors, J. W. Green, 
Manchester. 

2098. Knos for DistincuisHinc ANIMALS, W. Kuwert, 
G w 


2094. ATTACHING Heexs, W. Douglas and E. Douglas, 
‘ood. 


w 

2095. Ruaweo or Meerscuavu Pipe, J. G. Knight, 
Dublin. 

2096. Perroratine Device, C. Chaunceyand H. Peters, 


mdon. 

2097. Trusses or Piers for Brivces, G. T. Hawes, 
London. 

2098. InsuLaTeD Wire, H. H. Brown, London. _ 

2099. Comsrvep Water Moror and Pump, T. J. Vance, 
London. 

2100. ImprovepD GLORY-HOLE Furnaces, C. D. Trimble, 


London. 

2101.. Bearnino Prats for Rawuways, C. F. Scholer, 
London. 

2102. Construction of WHeEe.Barrows, P. W. Tanner, 
Winchester. 

2108. Improvep House and other Drains, E. Turner, 
Liverpool. 

2104. ELectrric Switcues, G. J. Gurl, Croydon. 

2105. Arc Lamps, F. Brown and C. H. Offord, Walsall. 
2106. Tires for the WHEexs of Cycues, J. Mountfield, 
Keighley. . 
2107. Guarantee for New-Laip Eoos, J. Harris, 


c! 

2108. Heatine of Feep-water for Steam BotLers, A. 
Miller, London. 

2109. Croprinc Fryinc Pans, &c., R. Rhodes, Bir- 


a. 

2110. Stove, &c., Pires for Tents, R. H. Martin, 
Birmingham. 

2111. Fue. Economisers, A. Roberts and H. Roberts, 


London. 
2112. Evecrric Lame Houper Swircues, T. H. Caley, 
Manchester. 








SELECTED AMERICAN PATENTS. 


From the United States’ Patent Office Official Gazette. 





507,016, Batt-seaRinc EXxcenTRic AND Strap 
THEREFOR, C. H. Knorlton and B. F. Meyer, Cam- 
den, N.J.—Filed April 22nd, 1893. 

Claim.—(1) A ball-bearing excentric and strap there- 
for, comprising a slotted dise provided with a ved 
face, the walls of which are of different depths, and 
one edge or face recessed, a casting adjustably seated 
to said disc, a separable strap with a crank arm and 





boss for the reception of a stud-bolt or shaft, and pro- 
vided with a complemental grooved face to that of 
said disc and having wings detachably secured to each 
other, and balls engaging the grooved faces of said 
disc and strap, substantially as and for the purposes 
set forth. (2) A ball-bearing excentric and strap 
therefor, com: a disc provided with a butterfly 
casting de bly connected therewith, and said disc 
having a grooved face with the walls of different 





— 





depths, whereof one is recessed and the o 

smooth, for the engagement of the com inal “a 
of a detachable two-part strap provided with an inner 
grooved face, and said strap having a crank arm with 
a boss having an outs therein for a stud-bolt or 
shaft, and balls mounted in the grooved faces of said 
disc and strap, substantially as and for the ; 


set forth. paranee 
507,436. Gas Enoine, C. F. Hirsch and A. Schilling 
San Francisco, Cal,—Filed August 5th, 1891, . 


Claim.—(1) In a gas engine, a superimpose 
mounted on the main cylinder thereof, Gunman 
and positively driven by the engine crank shaft and 
provided with tappets to operate induction and 
eduction valves, electric igniting apparatus, also with 
governing mechanism to regulate the admission of air 
and gas, said hani isting essentially of 4 
sliding cam on the superimposed shaft and a yoko 
surrounding said cam, all combined and operating 
substantially in the manner and for the purposes set 
forth. (2) In a gas engine, a superimposed shaft pro. 
vided with a sliding cam thereon to operate the 
admission valves for air and gas, the cam surrounded 
by a yoke and so arranged as to produce a positive 
closing t of the admission valves, also olding 
them shut when no gas and air are to be admitted 
substantially in the manner and for the purposes set 
forth. (3) In a gas engine, a combustion chamber 
attached to the top of the main cylinder, provided 








with an annular recess to contain cooling fluid and 
having formed thereon hollow circular nipples intogral 
therewith, to which are attached supports for a 





superimposed operating shaft, the nipples made 
hollow and answering also as inlets for air and gas and 
the escape of the burned product from the main 
cylinder, in the manner substantially as shown and 
described. (4) In a gas engine, a superimposed 
— shaft, connected and driven positively from 

ne engine crank shaft, a movable cam thereon for 
operating the admission valves for gas and air, the 
cam surrounded by a yoke attached to the valve stem 
and having a roller at the top bearing on the cam, a 
tapering depression in the cam permitting the roller 
and yoke to descend and open the inlet valves in pro- 
portion as the cam is moved forward or back by the 
governor, in the manner substantially and for the 
purposes described. (5) In a gas engine, admission 
valves for gas and air attached to one stem, rigidly 
combined and admitting predetermined and fixed 
quantities of gas and air without cocks or other valves 
for regulating the same, a variable cam to partially 
c'ose these admission valves and hold them shut when 
closed so that no inflammable gas can enter the engine 
when not required, in a manner substantially and for 
the purposes specified. (6) Ina gas engine, the cam R 
and yoke T, and roller 8, the latter cut away at s, and 
otherwise of a cylindrical contour, so that the yoke T 
will be held in its upward position until the rollerS 
rests on the depression s and permits the induction 
valves J and K to open, substantially in the manner 
and for the purposes specified. 


507,196. Muctiete Expansion Enoine, C. C. Worth- 
ington, Irvington, N.Y.— Filed Felrruary, 21st, 1893. 
Claim.—(1) A multiple expansion engine having 
three cylinders arranged in line with an independent 
piston-rod for the inside cylinder passing through the 
inner head of the cylinder, and with the pistons of the 
two outer cylinders connected to the main piston-rod 
by eommadiions passing outside the inside cylinder, 
and constructed to provide space between the two 
inner cylinders for access to their pistons, substan- 
tially as descri (2) The combination with the 
cylinders A, B, C, of a multiple expansion engine 
arranged in line with the high-pressure cylinder inside 
and provided with space between the two inner 
cylinders for access to their pistons, of the main 


(sorie@)" 
—— _ — 








| thet] 

















piston-rod d, cross 





head ¢ 
ted to said 





high-pressure 
piston-rod /, d or rod, con- 
nections between the intermediate and low-pressure 


pistons and rods outside the high-pressure cylinder 
connecting the intermediate and low-pressure pistons 
to the crosshead, substantially as described. (8) The 
combination with the cylinders A, B, C, of a multiple 
expansion engine arranged in line in the order of 
expansion with the high-pressure cylinder inside and 
provided with space between the high and inter- 
mediate-pressure cylinders for access to their pistons, 
of the main piston-rod d, crosshead ¢ on said rod, high- 
pressure piston-rod f connected to said crosshead, rods 
g outside the intermediate and high-pressure cylinders 
A, B, connecting the low-pressure piston with the 
crosshead e, and intermediate piston-rod 1, connected 
to the low-pressure piston, substantially as described 
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CARNOT AND MODERN HEAT. 
By Dr, Ottver Lopag, F.R.S, 


No, VII, 

DetatLeD THEORY OF Simpte Arr or Gas ENGINE. 
Ir will be instructive to work out the theory of a perma- 
nent gas engine working round a simple Carnot cycle. 
Let the whole length of stroke of a hot-air engine be J, 
and its piston area be A. Let its clearance space, or 
yolume of air in communication with cylinder when most 
compressed, be Uo and its cylinder volume as swept out 
by piston be V. Further, let the outgoing stroke be 
divisible into two parts, the isothermal portion, of 
length /,, proportional to a b, and the adiabatic or expan- 
sive portion, of length /,, proportional to bc. Similarly 
for the return stroke let the corresponding portions be 
1’, and l’, proportional to cd and da respectively; all 


as exhibited in Fig. 19. 
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Scheme of air or gas engine Carnot cycle, A BC D, showing the equalit 
of areas under A D and B C, and the equality of volume ratios under ail 
four lines of the cycle in opposite pairs. That is tosay:—ADda=BC cb. 





Then in the diagram :— 


The isothermal volume-ratio r = ee Oc 
Oa Od 
the adiabatic volume-ratio » = 2° = 9 ad 
Ob Oa 
the clearance space v= Oa, 


the swept out cylinder volume V = /A = ac = (rs—-1) vy. 
And it follows at once that the different parts of the 
stroke are thus related :— 

l, _ l, - Uv, 
r-1 #(e-1)l) s(-1) s—-1 

The pressures at the different parts of the stroke are 
represented in the diagram by the lengths Aa, Bb, Cc, 


ae LT _%}7 


re—1- 


Dd; and calling these py, p,, p2, and p, respectively, 
so that 
Po = pressure at beginning of stroke ; 
Pp, = pressure at beginning of expansive working ; 
Ps = pressure at end of stroke ; 
Ps = pressure at beginning of adiabatic compression ; 


the pressures are thus related :— 


Po Pa ee 5 er) ed 
rs rs P2 r 
The average pressure during the isothermal expansion is 
log r 
P = Po aa 1’ 


and during the isothermal compression is the same 
divided by s*. 

The amount or mass (m) of working substance re- 
quired depends on the work to be done at each stroke, 
Viz., 

W, 
where R = Po = 
degree Fahrenheit for air. (See last article and Fig. 18.) 

The use of this kind of unit enables m to be obtained 
in pounds straight off from the above equation. Or, con- 
versely, if m is given, the work done at each stroke can 
be calculated. 

The size of the piston depends on the maximum pres- 
sure permitted in the cylinder, and on the maximum per- 
missible thrust on the crank pin. The length of stroke 
depends on this also, and in rather an interesting manner 


on the two expansion ratios r and s, as will now be 
shown, 


mR (T - T’) logr; 
— 


54 foot-pounds per pound- 


LENGTH OF STROKE. 

The isothermal sina of the stroke, /,, is determined 
by the fact that the work then done is equal to the heat 
supplied ; so, if F is the maximum permissible thrust on 
crank pin (the average force being the same multiplied 
by log r 

r-l 
stroke, equated to the heat supply, always in energy 
units, gives us 


) the work done during this portion of the 


- logr,  T 
mn he <q We 
This fixes 7,, and the whole length of stroke is 
_rs-—il 
t= es ee i,. 





Consequently the length of stroke depends on the r and s 
ratios as follows :— 


ree A. con 1 Ww, 


‘Togr “1-s''° F° 








If numerical values be inserted in this expression it 
will be found very difficult to keep the stroke length 
within reasonable limits. Everything points to the 
advantage of great length of stroke ft high piston 
a In other words, the average pressure throughout 
the stroke is small, although the maximum pressure may 
be considerable, and the average pressure can only be 
kept high at the risk of a bursting maximum. 

However, / must be kept within manageable limits, and 
it may be possible to choose the r and s ratios so as to 
make it a minimum for given work and pressure. 

With r this is easily done, the value of r which makes 
la minimum being given by 

logr = 1 — =. 
So the best value of 7 is a number always a trifle less 
than the base of natural logarithms, or say r+ = 24, a 
— reasonable and practical value. 
he length of stroke rapidly increases for an r either 
distinctly greater or distinctly smaller than this. 

The stroke also increases whenever the other ratio s is 
either bigger or smaller than a certain value, which is 
given by the equation 

k-—1 


s'—- ke + ——_ = 0. 

The solution of this equation makes the necessary 
temperature ratio (s‘~') a little less than / the ratio of 
the two specific heats; and hence the theoretical efficiency 
of an engine cf minimum stroke is a little less than s- i 
or 30 per cent. With + = 2°56 and s = 1:98 we get the 
really minimum stroke, and with it an efficiency of only 
23 per cent. But the temperature of source and refri- 
gerator are thus brought unnecessarily close together 
(viz., in the ratio 1%), one being 780 deg., for instance, 
and the other 600 deg. Centigrade absolute [or 943 deg. 
and 619 deg. ordinary Fahrenheit]. Any higher (or 
lower) temperature ratio than this entails either a longer 
stroke or greater speed, or else greater pressure per horse- 
power; but it may be possible to allow the longer stroke 
for the sake of the greater efficiency. Meanwhile we 
may as well calculate what the minimum length of stroke 
amounts to in some special case, with as high a speed 
and pressure as can be permitted. 


NumericaL Example. 

Consider an 8-horse power indicated single-acting air 
or gas engine making 120 revolutions a minute, and 
therefore doing 2200 foot-pounds of work at every stroke. 

Let us suppose that the maximum pressure to be 
reasonably permitted in the cylinder is 12 atmospheres 
or 180 1b. per square inch. If the crank pin will properly 
stand a push of 12 tons, this gives a piston area of 1 square 
foot, or say 14in. diameter. 

First let it be working between the above specified 
temperatures (viz., source 943 deg. Fah. and refrigerator 
619 deg. Fah.) so that s = 1:93 and r = 2°5, the stroke 
being then a minimum. 

The stroke comes out, from the above equation, 


7=%8—1 13 2200 foot-pounds 
m *° Bf 12 tons 
88 x 13 ; 
«7 1°47 foot. 


This is unnecessarily short, so the engine will stand a 
much more efficient range of temperature. 

Let us now take source at 1200 deg. and refrigerator 
at 600 deg. Centigrade absolute (or 1700 deg. and 620 deg. 
ordinary Fahrenheit) so that the temperature ratio is 2, 
the theoretical efficiency 50 per cent., the adiabatic expan- 


sion ratio s = 27 = 5°6; and as before r = 2°5, so as to 
give least stroke with given efficiency. 





Then the stroke length is 
144-1 2 1 13 - 
t= A * = — = 2ft. 4in. 
elt nee ot oat 


If we aim at 66 per cent. efficiency we must have the 
source say at 1500 deg., the refrigerator at 500 deg. abso- 
lute, so that s = 15°6; and then the least length of 
stroke is 

1_84-1 3 
_ -— #8 
which I suppose is impracticable. 


330 
= 9ft., 
ARITHMETIC FOR ENGINE oF 50 Per Cent. EFFICIENCY. 

Consider further the middle of the above engines, with 
the temperature ratio 2, efficiency 4, volume ratios 2°5 
and 5:6, pressure ratios 2°5 and 11 respectively. 

The mass of air in the cylinder is 
s W, a 2200 foot-pounds = 
~ R(T-T’) log.r 600 X -92 X 96 foot Ib. per pound 
= ‘0414 pound. 
At 12 atmospheres pressure and 1200 deg. absolute the 
density of this air is 
1. FB. 1 
800° 1200 291 
201 x °0414 
a 


m 


that of water. 


This, 


therefore, is the volume of the clearance space v. The 
volume of the cylinder V = (rs —1) v) = 13 v) = 2°6 cubic 
feet; and this agrees so nearly with what we have above 
estimated for the stroke that there is no need for re-cal- 
culation. 

The initial pressure of 12 atmospheres would be 
reduced to 5 atmospheres at end of isothermal expansion 
AB, and to rather Jess than half an atmosphere at end of 
stroke; rising again to 1 atmosphere at end of isothermal 
compression C D. 

The following diagram (Fig. 20) is a modification of 
Fig. 19 to represent the working of this engine, to scale ,';. 
The dotted lines indicate the size of cylinder and piston, 
with suggestion of strength distributed somewhat as in a 


= 1 cubic foot. 


It therefore occupies 


the area ABCD is the heat utilised, which is just one- 
half of that supplied. 

With the same quantity of air and half the piston area 
the pressures would all be doubled, but the work and 
other circumstances could remain the same. 

In oo the clearance space v, would not be in the 
cylinder itself, except in the case of some internal com- 
bustion engines; usually it would be in some convenient 
form, say a coil of pipe, to which furnace heat could 
readily be applied. This heat supply, and with it the 
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Carnot cycle for air engine with 50 per cent. efficiency, doing 1 foot-ton 
gross work at each stroke, with 12 atmospheres maximum pressure and 
12 tons maximum piston thrust, and with minimum length of stroke 
possible under these conditions. 
clearance space itself, could be shut off when the piston 
reached B; and communication with another cooler coil 
could be opened during the compression C D. But with 
these practical additions the cycle as depicted is not yet 
quite complete; a pe would have to transfer a balance 
of air from the cold coil to the hot one at every stroke, 
and this would be best done through a regenerator. 








WATER-TUBE BOILERS. 
No. VI. 

In this, the last of our series of articles on water-tube 
boilers, we propose to consider the principles which 
should guide those who wish to design express boilers of 
minimum weight. The future demand for such steam 
generators will probably be large. Their use will, it is 
true, be almost wholly confined to ships or torpedo 
boats; but the growing demand for higher and higher 
speed, which can only be obtained by reducing the 
weight of the machinery employed to produce it, cannot 
fail to stimulate invention ; and we do not, at this moment, 
know of any department of mechanical construction 
which holds out so many chances of reward to the in- 
ventor as the production of really excellent express 
boilers. 

In a previous article we have pointed out that if a 
boiler is to be as light as it can be for the power, it must 
have no waste surface. We prefer the word “ surface ” 
to ‘‘ material,” because the former includes the latter, but 
the latter does not necessarily include the former. Sur- 
face represents weight. A boiler with very small surface 
might have very small weight, but its power would be 
small. The conditions of the problem, to the solution of 
which we desire to guide our readers, are that the greatest 
possible amount of surface shall be had with the minimum 
weight. By surface it is always to be understood that 
we mean useful surface; either surface employed in 
generating steam or holding it when made. It can be 
shown that in every boiler, or more strictly speaking, in 
every plant, apparatus, or contrivance for the generation 
of steam, a certain proportion of the surface must be 
useless as far as the making of steam or the holding of 
it when made is concerned. To every boiler as to every 
bucket there is an inside and an outside. No more of 
the outside can be used for making steam than the area 
in contact with water inside. Heat may be applied with 
some advantage, however, to the surfaces in contact with 
steam to prevent adverse radiation, and to keep the steam 
dry and hot. We find that in some boilers the whole 
outer surface is useless for steam making or heating. In 
others it is all utilised, and yet the waste surface is not 
minimised. For example, no portion of the outside of a 
locomotive boiler is heated. In fact, so far as steam 
making is concerned, the whole of the heavy shell, repre- 
senting a weight of some tons, is of no account. In the 
case of Lancashire boilers set as in Fig. 2 of Mr. Cros- 
land’s paper, page 121 of our last impression, the whole 
outside of the boiler is heated, steam space and all. But 
even then the whole surface of the apparatus is not used, 
because the insides of the flues, and of the brick setting 
generally, cannot make steam, and so far represent use- 
less weight. It is necessary to insist on this point, 
because, in not a few ostensibly express boilers, the weight 
of the useless surface is much too great to allow the 
boiler to succeed. At the same time there must always, 
and under all circumstances, be some useless surface, 
and the inventor or designer should endeavour to make 
this as small and as light as possible. 

We have next to consider what our heating surface 
shall weigh. Asa base line we may take its minimum 
weight as 51b. per square foot. That means soft steel, 
hin. thick, disposed in tubes lin. in diameter inside ; 
such tubes may, if nearly vertical, have a length of 100 
diameters—that is, each may be Sft. din. long. Greater 
lengths are not prohibited. ‘The proportion we give it is 
perfectly safe to adopt. Buta boiler cannot be made 
up of small tubes, unless indeed it is of the type 





gun. 
The area vertically under A B is the heat supplied, and 


described in our fourth paper, and has forced circulation - 
and it is on the way that the tubes are combined with 
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other portions of the boiler that the final weight of the 
structure will depend. Provision must be made for the 
downfiow of water, as well as for the uprise of steam, 
and of water driven up by the steam. There must be a 
steam collectér, and a furnace or place wherein the grate 


Fig. 19 


is to placed. Now there 
are three systems of combi- 
nation all in favour with 
different inventors. We 
have first the system very 
fairly mst Shower Be by Fig. 19. 
Here we have flat stayed 
surfaces composing a fire- 
box. From the water spaces 
thus made originate inclined 
water tubes. Above all is 
placed a water heater for 
utilising the waste gases. 
Secondly, we have the 
Thornycroft system, in which 
the sides of the furnace are 
Cah made up of small water tubes 
Springing from large tubes; and thirdly, we have the 
Yarrow system, in which the fundamental principle of 
construction is the same as the Thornycroft. 

_Now it can be shown in a moment that Fig. 19 cannot 
give us the lightest possible boiler. It would not be safe 
to make the sides of the chambers less than jin. thick, 
and they must be stayed with jin. stays spaced 4in. 
apart. A water space of at least lin. must be allowed 
between the plates, and opposite every tube end must be 
a screwed plug. The stays limit the number of tubes 
that can be used very seriously; but leaving this con- 
sideration on one side, we find that a square foot of 
heating surface in the sides cannot weigh less than 24 Ib., 
the useless outer plate being, of course, included, and 
this allows nothing for the “‘making up” of the ends, 
top, and bottom of the flat chambers. It may be taken 
as proved that the lightest sides that can be used for a 
fire-box are made of tubes. But if we use tubes only 
what are we to do for an enclosure to keep the products 
of combustion in and cold air out? The boiler shown in 
Fig. 19 needs very little of this, because it is, so to speak, 
self-contained. In the Yarrow boiler the products of 
combustion pass outward directly to a space between the 
outer tubes and the side doors, or smoke-box doors as we 
may callthem. In the Thornycroft boiler the lower or 
furnace portion of the 
boiler is made self-con- 
tained by bringing the 
tubes of two rows into con- 
tact, which isdone as shown 
in Fig. 20. In the outer 
row of all, the tubes are 
bent at the lower ends, so 
that, while sufficient space 
is left between the holes 
in which the tubes are set, 
the outer tubes are brought 
in to stand in the spaces 
between the tubes in the 
next inner row. In this 
way is built up a side sufficiently furnace-gas tight for all 
practical purposes, and yet weighing only 10 1b. per square 
foot; we say 10 1b. because the outer surfaces of the tubes 
are of no steam-making value, but none the less do they 
weigh 5 Ib. per foot. 

Turning to the steam drum and water legs, it will not 
be safe to make these less than jin. thick, and they are 
of no value at all, or of but doubtful value as steam 
makers in any part of them. But it is clear that being 
cylindrical, and having a considerable surface available 
for fixing tubes in, they are about the lightest possible 
structures that can be provided for the purpose. But, 
nevertheless, there are opportunities for saving weight 
afforded in the matter of flanges, manholes, covers, and 
connections. The express boiler ought to have no flat 
surfaces. A flat surface cannot be made so strong to resist 
pressure as a cylindrical surface, weights being the same. 

But when we have settled this point, another arrives 
for consideration, namely, the weight of water in the 
boiler. Let us assume that we want 1000ft. of heating 
surface, which should give with very great ease, 500 
indicated horse-power. Let us suppose that every foot 
of surface is covered by lin. of water, we have then 
144,000in. of water, weighing 5187 lb., or about 2} tons. 
The heating surface at 5b. per foot will only weigh 
5000 lb. These figures will suffice to bring home to our 
readers that in express boilers the weight of the water is 
a very important item. We have here, for boiler and 
water together, a miniinum weight of, say, 4} tons as 
the least conceivable—not by any means the least 
possible—for the water legs and steam and water drum 
have to be added, and these will not only weigh a good 
deal, but will hold much water. The water legs must 
have enough diameter to allow the tube roller to be used 
as we have already described; and it may even be found 
worth while to put into each a second empty tube, to act 
as a displacer, and so save the weight of so much water. 
A tube 10ft. long and 10in. in diameter will itself weigh be- 
tween 600 Ib. and 700 lb., and it will hold over 700 Ib. of 
water. It is easy to see how rapidly weight mounts up. 

But we have not yet done. Let us suppose that our 
tubes are all disposed in the simplest possible way, as 
in Fig.21. Here we have the steam drum A, the evapo- 
rating tubes B B, the grate C, 
and the outer covering D, 
taking the smoke to the 
chimney above. This is all 
very well, but the ends of the 
boiler, or rather of the furnace, 
have to be made up. How, 
and with what? If we use 
fire-brick it is clear that we 
have to put in gable ends, so to 
speak, of that material, and as 
these must be thick—for they 
are exposed to a furious assault from the furnace—and 

















will have to be set in some kind of iron frame they will 
be very heavy. For this reason more than one inventors 
have proposed to make the ends up with heating surface, 
which, if not lighter than the brickwork, would at all 
events be of use. One scheme is to place at the back end 
a tube of the shape shown in Fig. 22. In this 
A A are the two 
water legs. The 
pipe is of copper 
and used to i <— 
the feed - water >) 
into the boiler. (© 

The dotted line VVUVVTUTUUYU 
goes to the feed Fic.22 
pump. Thereare : 
grave objections 
to this scheme, 
which we need not stop to discuss. Again, the outer 
casing D is common to all express boilers, although it 
may assume different forms and proportions. It cannot 
be made to weigh less than 5 lb. per square foot, and may 
weigh a great deal more. It represents an important 
item, and it is well that it should be kept as small as 
possible. 

It is, of course, impossible within reasonable limits to 
touch on any but a few of the host of questions which 
start up in the face of the engineer who sets about design- 
ing an express boiler. The problem in its broadest and 
most recent form takes something like this shape :—Given 
a space 8ft. long, 6ft. wide, 8ft. high, get into this the 
maximum amount of power, the total weight of boiler 
with fire-bars, water, and fittings, not to exceed 3 tons. 
Of course, the dimensions available and the weight 
permissible vary with the purposes to which the 
boiler is to be put. It may be of small power or 
it may be of large, one of a number or isolated. 
We have, we think, said enough to give a general 
notion of the way in which the design must be at- 
tacked. Thus, for example, we have probably made it 
clear that flat-sided water spaces cannot be used.* All 
the surfaces must be cylindrical, except a few, which are 
best made dished; and the tubes ought to be of small 
diameter, because the weight of water varies inversely as 
the square of the diameter, while the heating surface 
varies only as the diameter. It is perhaps worth adding 
the caution that express boilers can only be worked with 
pure distilled water quite free from grease. The notion 
that tubes can be kept free of scale by the current of 
water is entirely erroneous; the process of scaling up is 
only delayed. The scaling is not prevented. 

The following tables of co-efficients or multipliers may 
be found useful :— 


























A 


Diameter of tube in inches. Co-efficient. 
eee . 2631 
7... 3926 
1°75 .. *4580 
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2°25 “5888 
se... 6543 
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To use it, multiply the length in feet of the tube of the 
given diameter by the co-efficient. The product is the 
surface of the tube in square feet. 

Finally, it will be seen that we offer no advice as to the 
best method of arranging the heating surface. That is 
a matter which every inventor will settle for himself. 
Indeed, it may be said that it forms the basis of nearly 
all the patents now being taken out for water-tube 
boilers. In our own opinion the system adopted by 
Messrs. McBride and Fisher, and illustrated in Fig. 
14, page 87, embodies about the best principle that 
can * used. The products of combustion pass among 
the tubes, first nearly at right angles to them in 
the lower part of the boiler, and then go on more 
or less parallel to them above the fire tile division 
deck to the chimney. In this boiler the sides of the 
fire-box have to be made up with a fire tile casing, 
which stands for the gable ends of the Thornycroft and 
Yarrow boilers, and it would be improved by at least 
partially filling up the space with tubes rolled into the 
horizontal water legs at each side. 

In conclusion, we would impress on our readers the 
importance of providing for the delivery of dry steam. 
No matter how satisfactory in other respects an express 
boiler may be, if it sends wet steam to the engines it 
must be more or less nearly worthless. 








THE JAPANESE CRUISER YOSHINO. 





OvR supplement this week illustrates the Japanese protected 
cruiser Yoshino running at her top speed, 23 knots. Our 
engraving has been prepared from an instantaneous photo- 
graph, for which we are indebted to Messrs. Sir W. Armstrong, 
Mitchell, and Co., of Elswick. She is the fastest sea-going 
vessel in the world—faster a good deal than anything in the 
United States Navy. Within the last few weeks she has left 
this country for Japan, and the reports which have been 
received leave no room to doubt that she is an exceedingly 
good sea boat as well as a powerful warship, It is to be 
regretted that she belongs to a foreign Government instead of 
to the British Navy. 

The Yoshino is the same class of vessel as the 9 de Julio and 
25 de Mayo, constructed by the same firm for the Argentine 
Government, but exceeds either of them in size and speed, 
and is, moreover, provided with a double bottom, which they 
have not. The results of the speed trials carried out last July 
off the mouth of the Tyne far exceed any yet obtained from 
a sea-going vessel, and prove her to be the fastest cruiser now 
afloat, a fact having this significance, that there does not 
exist anything in the form of a ship that could escape from 
her if pursued. The Yoshino is 350ft. long, 464ft. broad, and 
her displacement at load draught is about 4000 tons. 

During the natural draught trials the ship attained a 
mean speed of 21°6 knots, with forced draught 23°031 knots or 
26°51 miles per hour. At the turning trials it was shown that 


* That is with water-tube boilers. There are forms of express boiler, 
however, which have no water-tubes, and yet compare very favourably in 
ware with anything yet produced. These have nothing in common 

ith the locomotive boiler. 








——————__ =? 
the ship could turn through 360 deg. in three minutes ej ht 
seconds; the diameter of the circle measuring 375 valle 
This was considered a remarkably small circle for a vessel 
of the length of the Yoshino. The helm could be put from 
hard-a-port to hard-a-starboard in thirteen seconds, and the 
engines could be reversed from full speed ahead to full speed 
astern in a few seconds. The vessel thus possesses in a ve 
high degree the handiness and manceuvring power which are 
so essential to a cruiser of this class. 

The armameni of the vessel consists of four 6in., eight 4-7in 
and twenty-two 3-pounder quick-firing guns, and five torpedo 
tubes. One Gin. gun is placed on the forecastle, and one on the 
poop, each gun being capable of firing through an arc of 270 deg 
or all round the bows to 45 deg. abaft the beam on either 
side for the forward gun, and round the stern to the same 
angle before the beam on both sides for the after gun. The 
other two 6in. guns are carried in sponsons at the level of the 
upper deck, one in each bow, and have a range of fire from 
3 deg. across the bow to 60 deg. abaft the beam. The eight 
4‘7in. quick-firing guns are carried in sponsons at the level of 
the a deck, the aftermost pair being close to the poop, and 
firing from 3 deg. across the stern to 60 deg. before the beam 
and the other six—three on each side—have each a range 
of 120deg. The twenty-two 3-pounder quick-firing guns are 
disposed as follows :—Two at the after end of the forecastle 
—one on each side—so as to get a training are of about 
80 deg. abaft the beam, and two similarly placed on the poop; 
four are placed in the military tops, two in each; eight on 
the upper deck bulwarks, and the remainder between decks, 
thus obtaining a complete command of every possible direc. 
tion of approach to the ship. One of the torpedo tubes is in 
the stem for right-ahead fire, the other four are training 
tubes, and fire on the broadside, two being placed in a 
chamber forward on the main deck, immediately before the 
machinery compartments, and the other two in a similar 
chamber aft of those compartments. Her machinery—as 
was to be expected—coming from Messrs, Humphrys, Ten- 
nant and Co., worked most satisfactorily throughout the whole 
of the trials, and the Japanese Government may be con. 
gratulated on the possession of one of the finest, swiftest, and 
most powerful warships of her class afloat. 








THE BEN NEVIS RAILWAY. 


A RaILway to the summit of Ben Nevis! Twenty years 
ago the very idea would have been deemed preposterous, but 
the project now seems feasible. Several schemes with such 
an object in view have been mooted, and one of them, 
although not yet definitely settled, is, we are informed, 
almost certain of realisation. We have had an opportunity 
of cursorily examining one of the various projects, and have 
compiled the following short résumé, which will no doubt be 
interesting to our readers. It may be well here to explain 
that Ben Nevis, which is twenty-four miles in circumference, 
rises abruptly from the plain quite close to the new West 
Highland Railway, to a height of 4406ft. above sea level, 
Tourists, on first beholding the mountain, are not unfre- 
quently disappointed at finding that no peak exists. Ben 
Nevis does not rise conically from the ground like Ben 
Lomond, and the stupendous girth of the former has to be 
steadily contemplated in order fully to realise its majestic 
proportions. 

It is proposed to start the new railway from the foot of the 
hill, in close proximity to the West Highland line, and a 
little west of Ben Nevis Distillery. Following the old pony 
path to the lake, which is about half way up, the line would 
then strike off to the east, and wind round the upper shoulder 
of the hill till the summit is reached. Its total length would 
be about four miles, with a carriage road at the lower end of, 
say,@ mile. The permanent way would consist of two outer 
rails and a centre rack rail, laid on sleepers securely fixed 
together by longitudinal runners, so as to form a frame which 
would be fixed to masonry foundations at regular intervals. 
The maximum gradient would be 1 in 2°62 for a length of 
600 yards. The whole undertaking is estimated to cost 
between £25,000 and £30,000. It is expected that the income 
of the company would be got from the tourist popula- 
tion, now estimated at 15,000, but which, when the West 
Highland Railway is opened for traffic, would be largely 
increased. The promoters speak of inaugurating special 
excursions from the large cities of Scotland and North of 
England, which they are convinced would very soon become 
popular. It is proposed to charge as on the Righi, viz., 1s. 
per mile single journey up or down, and fare and half return. 

The promoters think it would be advisable to build an hotel 
on the summit with suitable sleeping accommodation. A 
wooden erection already exists, but the charges levied are 
considerable. It may be worth noting that the maximum 
gradient on the Mount Pilatus Railway is 1 in 2-2 for two- 
thirds of its length, and that on the Righi line 1 in 4 fora 
third of its length. The working expenses of the latter equal 
about a fifth of the gross receipts. In the proposed Ben 
Nevis Railway there would not be much cutting or banking, 
and practically no fencing would be necessary. The 
mechanical arrangements would be similar to those which 
have stood the test for years on the continental mountain 
railways, and it is thought there would be no difficulty in 
satisfying the Board of Trade as to the safety of the line. It 
is believed by the promoters that the land, which belongs to 
Lord Abinger of Inverlochy Castle, and Mrs. Cameron Camp- 
bell of Monzie, may be purchased on reasonable terms. In 
this event it may be unnecessary to apply for Parliamentary 
powers. The following summarises the proposed undertaking : 
—Length of carriage road, say, one mile; length of railway, 
say, four miles; distance of Fort William from commencement 
of railway, two miles; maximum gradient, lin 2°62 for alength 
of 600 yards; minimum radii of curves, 396ft., or 6 chains. 
Besides making easy the ascent of the highest mountain in 
Britain, the construction of a railway to the summit of Ben 
Nevis would tend very materially to ensure the success of 
the new West Highland route, which is expected to be open 
for traffic during the coming summer. 








Tue Liresoat SATURDAY MovemENT.—In view of the remark- 
able success attending and resulting from the introduction of the 
lifeboat Saturday movement and the formation of Ladies’ Com- 
mittees initiated in Manchester and Salford in 1891, and so strongly 
advocated last year by H.R.H. The Prince of Wales, the Com- 
mittee of the Royal National Lifeboat Institution have decided to 
take steps to develope the movement in all the principal centres of 
industry and population throughout the country. With this end 
in view they have appointed, in the first instance, three organising 
secretaries—Mr. William Martin, of Glasgow, for Scotland, &c., 
and Messrs. H. J. Boyle and J. Reginald Roberts for districts in 
England and Wales, These gentlemen are to enter on their duties 
at once. 
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JOHN GALLOWAY. 


We regret to have to announce the death of Mr. John 
Galloway, on Sunday night, at his residence, Coldstream 
House, Old Trafford, Manchester. Mr. Galloway had very 
nearly completed his 90th year. He and his brother William | 
founded the long-renowned firm now known as Messrs. 
Galloways, Limited. ait 

Mr. Galloway came of the old millwright stock ; the men 
who were equally good whether working in wood or in iron ; 
a class and type long since passed out of active existence in 
this country, although they may yet be found in some of our 
colonies. His father was a millwright, and a Manchester 
man, and in 1806 he entered into partnership with Mr. Bow- 
man and started business in Great Bridgewater-street. In 
1920 the firm was joined by Mr. Glasgow. Itis stated that 
in 1830 they constructed the Manchester, the first locomotive 
engine builtin Manchester. Mr. Galloway used to give the 
following account of the early history of this engine :— 

“The first engine we made was for Hayward, of Yeovil, 
Somerset, and then we made one for a mill at Glossop. In 
the same year—1830—the Manchester and Liverpool Railway 
was opened. The railway company proved very good cus- 
tomers to us, because an engine seldom came in without 
requiring some repairs, and they had no workshop of their 
own. We then determined to make a locomotive, which was 
the first made in Manchester, and it was named the Manches- 
ter. It was not the heavy yet trim-looking 
piece of mechanism of the present day. 
The cylinders were vertical, and the whole 
affair was kept very light, as the rails were 
jron and only 341b. to the yard, instead 
of steel and 80 or 100 as at present. Watt 
had commenced with vertical cylinders, and 
for a long time horizontal ones were not 
tried, as is was considered certain that they 
would not be satisfactory, owing to the 
weight of the piston, &c., which would wear 
the cylinder, So we made the engine with 
vertical cylinders. The wheels were of wood, 
made by John Ashbury himself—a young 
man then just out of his time—who after- 
wards founded the great wagon works 
bearing his name—Ashbury’s — at Open- 
shaw. On these wheels we shrunk iron 
welded tires. When we had constructed 
the engine at the shop in Bridgewater-street 
we were met with the serious difficulty of 
getting it down to the station. We could 
not put steam on, nor was there a wagon 
which would take it ; so we had to ‘ bar’ it 
down to Ordsal-lane, which took a gang of 
men with crowbars from six o’clock in the 
evening until nine o'clock the next morning. 
The news got about that the locomotive was 
to be tried, and a lot of friends gathered 
round to take part; so I got about half-a- 
dozen third-class carriages to run up to Chat 
Moss and back. About 200 of us started off 
at noon, and pulled up at the Chat Moss 
Tavern. This was usual in those days, and 
was continued for a long time afterwards, 
being sanctioned by the company. We 
pulled up at Parkside, where we unhooked 
the wagons; but some few of us ran a few 
miles further on the engine. We turned 
back on the same line. A train from Liver- 
pool on its own line coming up, we ran 
alongside of it for some distance, when un- 
expectedly we ran against the points. One 
wheel remained on the line, but the other 
ran off, straining the crank-axle. The 
engine was quickly pulled up, and the 
passengers jumped or tumbled off in great 
excitement. Fortunately no one was hurt. 
It took us an hour or two to get back to 
Parkside, as, the crank-shaft being crooked, 
the engine ‘ wobbled’ very much. I and a 
few others remained all night to get the 
engine back, which we accomplished by 
taking out the bent axle. We had no more 
trouble with this engine, nor with any other; 
but we did not make more than four or five 
altogether, as the trade did not seem likely 
to be remunerative, and we certainly did not 
foresee the immense possibilities of the rail- 
road. It was generally considered then 
that about twenty engines would be all that would be re- 

uired, and competition was keenly felt at the beginning. 
An engine then cost £900 or £1000—the price fixed by the 
railway company. As already stated, there was a great | 
a soggy against horizontal cylinders; but we made, I 
elieve, the first horizontal engine to pump water by two 
vertical pumps from the river Irwell into a tank, which we 
also provided, to supply water to the tenders.” 

It is we believe undoubtedly true that the first iron 
marine pier ever made was constructed at Southport by Mr. 
Galloway. The iron piles were sunk in the sand by forcing 
water down the pile. At a very early period we find 
that Mr. Galloway was deeply engaged in foreign work. 
In 1824, when only twenty years old, he went to Dun- 
kirk to erect engines, boilers, and pumps, ordered by the 
French Government. Corn and oil mills, rice machinery, 
sugar mills and plant, almost every branch of mechanical 
engineering employed the firm. It is an interesting but long 
forgotten fact that Mr. Henry Bessemer found in the 
Galloways men able and willing to give him important aid in 
developing the Bessemer process. An experimental plant 
was put down near Knot Mill, and after many efforts a result 
was obtained so far satisfactory that John and his brother 
William went into partnership with Mr. Bessemer under the 

title of Henry Bessemer and Co., and a small works was 
erected in Sheffield, since developed and still at work. 

Mr. Galloway married Miss Lewis in 1827, and has left four 
sons and one | Beaerveng Of his sons, Mr. C. J. Galloway is 
chairman of Galloways Limited, and Mr. E. N. Galloway is 
director. One of our Manchester contemporaries says :— | 
‘Apart from the many great industrial enterprises in which 
he had been engaged, Mr. Galloway never was, and never 
desired to be, ‘a public’ character.’ He was a very kind- | 
hearted and simple-minded man, and at all times distinctly | 
shunned anything in the way of public prominence. 
Though a very busy man, his life was from the first to last 
singularly placid and, consequently, very happy. His tastes | 
were simple and his wants few. Except with his own family 
and intimate friends, he was rather reticent, though on | 


occasion he could be one of the most genial and interesting 
of companions. As an employer during his long life of tens 
of thousands of Manchester people, we think it may be safely 
said that no man ever enjoyed a greater popularity with his 
workpeople than the veteran ‘ father of the Manchester iron 
trade.’” 








THE ROYAL INSTITUTION. 
LIGHT. 

Last Saturday afternoon Lord Rayleigh delivered the first 
of a course of six weekly lectures on “ Light, with special 
reference to the Optical Discoveries of Newton.”’ He said that 
he had given this title tothe lectures to keep touch with the 
workers of the past, and because Newton’s Optics can be read by 
anyone ; moreover he had noticed the prevalence of some 
ignorance as to the work which Newton has done in relation 
to optics, so that much which he has published has been re- 
discovered, not alone within the present century, but during 
the last ten years. Of course he did not intend to limit him- 
self to Newton’s work. 

One of the first things noticeable about light is its tendency 
to propagate itself in straight lines, as, for instance, when it 
is seen passing through cathedral windows, and casting a 
coloured image of each upon the floor, whilst at the same 
time its track through the air is made visible by the scatter- 
ing effect of floating“dust ; therefore when light passes through 
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concerned which affect the human eye. A German or 
Austrian photographer has been trying to push experiments 
on photographic action into light of the shortest wave length, 
far away in the ultra-violet part of the spectrum; then he had 
found it necessary to alter the way in which the photo- 
graphic plates were prepared, and discovered also that it is 
necessary to work in a vacuum; his source of light was the 
electric spark. 

The law of the squares bears upon photometry, or the com- 
paring of the intensity of one light with another. The one 
light is often the “standard candle,” but even the same 
candle will often differ to the extent of 5 per cent., and 
different candles vary from each other still more; in addition 
to this, the height of the barometer affects the amount of 
oxygen supplied to the flame in a given time. There are, 
however, other standards, but there are difficulties in the 
way of getting a perfect standard of light. Perhaps the most 
rational definition of a good standard is one which in a unit 
of time shall emit a unit of energy. Even then there would 
be a difficulty because of the differences in wave-lengths of 
colours, so that the observer would have to be limited to one 
particular kind of light. 

He then described Rumford’s double-shadow photometer, 
in which the two lights to be compared each throw a shadow 
of a rod upon a screen; the distances of the lights from the 
rods are then so adjusted that the shadows cast by each 
appear to be of equal depths, then by measuring the distance 

of each light from the rod, their relative 
illuminating powers are ascertained by a 
little calculation. Next he spoke of Fox 
Talbot’s revolving wheel photometer, con- 
sisting of an opaque wheel with radial slots 
in it, which allow more light to pass the 
nearer the radiant is to the centre of the 
wheel and the farther it is from its circum- 
ference; this, he stated, is an exceedingly 
convenient photometer in some cases. For 
instance, he wanted some time ago to know 
the amount of light reflected after a per- 
pendicular incidence on the surface of water, 
and Talbot’s disc proved useful under con- 
ditions in which ordinary photometers could 
not readily be employed. 

Recently, Captain Abney, who once gave 
unqualified adhesion to the law of the 
squares as applied to light intensities, stated 
that it does not hold good in photography 
under certain conditions. If, then, the 
photographic plate does not obey the law 
under these conditions, he—Lord Rayleigh 
—thought it probable that the eye also does 
not do so, for the processes going on in the 
human eye are not unlike those which go 
on in & photographic plate under the in- 
fluence of light. He then described another 
form of photometer, in which two white 
surfaces with the edge of one touching one 
edge of another, are placed at an angle like 
the two arms of the letter V; they are 
viewed opposite the front of the apex; the 
lights are placed the one to the right and the 
other to the left of the V, and one of them is 
moved until the illumination of the two 
cards appears to be equal. This, he said, 
is more convenient in some cases than 
Rumford’s double - shadow photometer, 

. namely, when the light emitted by two 
radiants greatly differing in area have to be 
compared, as in the example of a naked 
paraffin flame, and a paraffin flame sur- 
rounded by a globe of opal glass, giving what 
is called a “softer” light. With Rum- 
ford’s photometer the larger radiant gives 
too large a penumbra to make comparisons 
easy. 

In comparing lights of different colours, 
Captain Abney and others have found that 
it is possible to get photometric results with 
a great deal more accuracy than he should 
have anticipated to be possible, but he 
thought that there are some points which 
help to clear up the problem presented by 
such results. Our eyes are provided with a 
variable aperture—the iris—and it may be 
admitted that the iris will expand or con- 
tract when submitted to a light of any 
particular colour, therefore we may expect 


a pinhole in the shutter of a dark room it might be expected , to find some kind of compensation, provided that the lights 


| that an image would be formed on the opposite side of the 


room of the objects throwing off the light out of doors. As 
an illustration of this, he placed an opaque screen with a 
small hole in it in front of the electric lantern, with all its 
lenses and glass removed, and it was seen that the rays 
passing through the little hole formed an image upon 
the screen of the carbon points. In the same way, if a hole, 
say an inch in diameter, be bored in a window shutter, and 
then covered with a thin piece of metal pierced with a 
central hole of, say, from a tenth to a twentieth of an inch in 
diameter, an image of the sun will be cast upon the floor; 
this image is oval, because the floor is not nearly at a right 
angle to the incident rays. A meridian may be drawn upon 


crosses it at noon. Thus, when the sun is shining at the 
time, and allowance is made for the distance of the locality, 
east or west, from Greenwich, it is possible always to get the 
time of noon within four or five seconds. He then projected 
on the screen the image of a lantern slide representing a 
cedar tree near his country house, taken in a darkened room 
by means of asmall hole in the shutter in place of a lens. 
An excellent picture was the result, the object not being one 
requiring very sharp definition, although if the auditory were 
able to look at it from a greater distance it would look sharp 
enough. The hole used for the purpose of taking the original 
negative was one-sixteenth of an inch in diameter. The 
sensitive plate employed measured 12in. by 10in., and had 
been placed 7ft. from the hole. The time of exposure was 
between two and three hours, the image, from the smallness 


of the hole, having been so faint as to scarcely be visible to | 


the naked eye. The positive was then produced from the 
large negative by reduction to lantern slide size. 

The speaker then dealt with the law that the intensity of 
light varies inversely with the square of the distance from 
the radiant. This principle, he said, holds good and is 
absolutely true, supposing the atmosphere to be absolutely 
transparent, and within a few feet the atmospheric absorp- 
tion is so small that it may be neglected, so far as rays are 


| 
| 


given in one position equalise the contraction of the iris. 
He did not knowif such were actually the case, but it might 
be expected. 

The range of the human eye is great, as exhibited, for 
instance, in comparing the brightness of the full moon and 
of the sun; photometric comparison of the two lights shows 
the disproportion in the brightness to be immense, the sun 


| being about a quarter of a million times more powerful than 


the moon. 

Lord Rayleigh next exhibited a few experiments bearing 
upon the reflection and the refraction of light, and in speak- 
ing of the law of refraction, remarked that there are laws of 


| more than one kind; some laws are founded upon a multitude 
the floor, and the place marked where the image of the sun | 








of observations, some of them occasionally very bad ones; 
whereas a law like that of refraction, which has also a theo- 
retical background, is of a better nature. 


PHOTO-MECHANICAL PRINTING IN COLOURS. 

Among the objects of interest on view in the library of the 
Royal Institution at the close of Mr. Cobden-Sanderson’s 
lecture, recently summarised in these pages, were some 
fine specimens of chromo-collographic printing, represent- 
ing the covers of old books in the British Museum. In this 
process, owing to improvements made by Mr. J. D. Geddes, 
no chromo-lithography was employed; the specimens were 
produced by Messrs. Waterlow and Sons. The process seems 
particularly to lend itself to the faithful representation of 
time-worn richly-bound books, gold ornamentation included. 

The process is simply this. The books are placed horizon- 
tally and illuminated by diffused daylight. By means of a 


| reversing mirror, the image is reversed upon anorthochromatic 
| plate in the camera. When reds and yellows are thus copied 


by an exceedingly long exposure, the blues and violets are 
overdone, and toa great extent obliterated, sothatlittle blocking 
out is required, and that little is sosimple with such subjects 
that it can be done by an unskilled hand. The blues and violets 
are obtained by means of very short exposures, which do not 
allow the yellows and reds sufficient time to act. Greens are 
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also obtained by suitable exposures and developments ; in all} mation is possible; so that the engineer in deciding on 


cases @ little blocking-out follows of impressions not wanted. 


the capacity of his work is influenced more by the con- 


Thus a series of negative plates is obtained, each plate re- | formation of the site and his minimum requirements 


cording the part of the pattern formed by a particular colour 
in the binding. The gilt portions are printed upon paper in 
collotype varnish, which is then gilt in the usual way. In | 
the finished prints are the several colours, sometimes with 

the addition of one in gold. An artist prepares the colours | 
at the British Museum to match those on the covers of the 
books. The negatives are copied on collotype plates, from 


than by a scientific calculation which would adjust the 
storage of his reservoir to the amount of rainfall. 

After the water has been collected in the reservoir, the 
loss by evaporation and absorption is provided for by a 
deduction calculated at from 3ft. to 7ft. on the mean area 
of the water surface, as shown in Column 6. This allow- 


which the printing on paper is done in the usual way. The | ance has been arrived at partly by actual experiment and 
general results are so rich and truthful as to convey no idea | partly on the judgment of the engineer, and is not 
that they are produced in sucha simple manner. Where the | capable of actual determination. 


cover of a book is torn or frayed, the reproduction is remark- | 


ably natural. 

Also the same evening were exhibited some landscape 
photographs taken by Mr. A. Burchett, in which, in the 
negatives, the sky and foreground had been taken with one 
moderately short exposure, and no “dodging” employed in 
the development. He used orthochromatic plates, and a 
yellowish-green transparent screen in the lens. This seems 
to show that there is an advantage in using a screen with a 
colour a little higher up in the spectrum than usual, to gain 
a shorter exposure. The whole matter is fully discussed in 
the last Camera Club Journal. 








STORAGE RESERVOIRS. 





As regards storage reservoirs, whether we apply the 
standard of number or size, the Bombay Presidency | 
justifies the motto of its capital — Primus in Indis. 
According to the latest returns of the Irrigation Depart- 
ment, no fewer than fifty storage works of modern | 
character have been constructed or proposed in the Presi- 
dency, under the immediate control of the Department, 
while many others, such as those connected with the 
Bombay City Water Supply, have been carried out by 
municipal agency. 

Of the works reported as constructed, or under con- 
struction, nine are for the water supply of towns, and 
twenty-one for the irrigation of lands. The following 
— is a selection from the return of constructed 
works :— 





The maximum run-off in an hour, estimated in inches 
| of rainfall in this space of time—or, what may be called 
| the maximum intensity of the run-off from the catchment 
| area—is, as will be seen in Column 9 of the statement, a 
| largely variable quantity, being in some cases arrived at 
| by the actual measurement of floods, and in others by 
| rainfall likely to run off the catchment in the hour. In 
| a few cases the estimate is extended to the intensity of 
the rainfall, which makes the problem one of still greater 
uncertainty. 

In every case the engineer’s judgment and experience 
are called in to a greater or less degree depending on the 
meteorological and physical conditions of the site; and it 


| is an important element in the design, for on it depends 
| the due provision of waste weir or bye-wash, a point 


involving the safety of the whole work, with all the 


| attendant responsibilities. 








CENTRIFUGAL PUMPS FOR HOLLAND. 





Messrs. J. anp H. Gwynne have just completed a pair 


| of large centrifugal pumping engines to the order of Messrs. 


W.C. and K. De Wit, consulting engineers and contractors, 


| Amsterdam, for the drainage of the Nieuw Koop be ave 


Holland. The installation consists of two 30in. pumps having 
a capacity of 200 tons per minute, with a 5}-metre lift, each 
pump being driven by a horizontal compound jet-condensing 
engine. The type of engine is one which has already given 


Data regarding some of the Storage Works in the Bombay Preside 


| | 











an estimate of the proportion of the maximum recorded | 


{ ——= 


| pressure is brought to bear on both faces. Steam air ejecto 

| are fitted at the highest part of the casing. " 

| The engine is designed to do its work at between 125 and 
130 revolutions, with a pressure of 120 Ib. per square inch 

| The cylinders are steam jacketed and have hard cast iron 
liners. Although the valve chests are to the outside, and e 
far from one another as they can be, there are no external 
pipes, the exhaust steam from the high-pressure engine 

| passing round both cylinders on its way to the low-pressure 
valve chest. Suitable drain-cocks are fitted. There is also 

| @ Mollerup lubricator. It is scarcely necessary to say that 
the finish and workmanship appear to be of the best. The 
fact that this is the seventy-third order carried out by Messrs 
Gwyne for Messrs. De Wit speaks for the high estimation jy, 
which their work is held. 








FAULTS IN CHALK. 


| _A RECENT accident at the Dover Harbour Works has 
directed attention once again to the faults, so to term them 
that occasionally make their presence known in chalk forma. 
tions in a very unexpected manner. Those who have had 
to deal with a water supply derived from strata of this 
material are well acquainted with the occurrence of fissures 
produced in it by water wearing ; but the cavity which gaye 
rise to the accident referred to as having been experienced at 
Dover must have been of a very distinctive character, ang 
must have been of dimensions that we believe have not 
been commonly met with. A number of iron piles had been 
safely screwed in with the object of forming a water-tight 
sheathing. These had all borne their test load successfully, 
and offered no indication of any proximate cause for failure. 
But the next pile screwed, on having its weighting load of 100 
tons of pig iron placed upon it, suddenly and rapidly sank, 
and so completely disappeared that at the present time it is 
computed that its lower end has descended to 55ft. below 
water level. Attempts at recovery, it is said, must be utterly 
futile, and it is in contemplation, we believe, to sink a 
cylinder around the sunken pile and to fill this up with con. 
crete, to afford a continuation of the line of sheathing, 
| Apparently the fault in this case must have had more of 
the form of a cavity than of that of the fissure ordinarily 
met with in chalk formations. How this can have been 


ney, India. 


Remarks. 


Cest of water stored 


per million of cu. ft., 
in pounds sterling. 
«1 = Rs. 10 


30°8 Storage for Nira Irrigation Canal. Dam, concrete and 
masonry. Overfall weir with falling gates. 
70°5 Storage for Bombay Water Supply. Dam, masonry. 
Overfall weir. 
54°2 Storage for Poona Water Supply, Mutha Irrigation Canal. 
Dam, masonry. Overfall weir with movable gates. 
23°4 Storage for Irrigation Canals. Dam, earth, Excavated 
waste channel. 
30°6 Storage for Irrigation Canals. Dam, earth. Excavated 
waste channel. 
11:4 Storage for Irrigation Canals. Dam, concrete and 
masonry. Excavated waste channel, 
58°9 Storage for Irrigation Canals. Dam, earth. Excavated 
waste channel. 
65°8 Storaye for Irrigation Cana's, Dam, earth. Excavated 
waste channel. 
31°4 Storage for Irrigation Canals. Dam, earth. Excavated 
waste channel. 
7871 Storage for Irrigation Canals. Dam, earth. Excavated 
waste channels and low masonry walls. 
51°8 Storage for Irrigation Canals. Dam, earth. Excavated 
waste channels and low masonry walls. 
49°2 Storage for Irrigation Canals. Dam, earth. Excavated 
waste channels and low masonry walls. 
88°2 Storage for Irrigation Canals. Dam, earth. Excavated 
waste channels and low masonry walls. 
108°5 Storage for Irrigation Canals. Dam, earth. Excavated 
waste channels and low masonry walls at different levels. 
43°4 Storage for Irrigation Canals. Dam, earth, Masonry 
wall, Waste weir. 
121°3 Storage for Irrigation Canals. Dam, earth. Masonry 
wall. Waste weir. 
1210 Storage for Punderpur Water Supply. Dam, earth. 
Excavated waste channel. 
209°0 Storage for Kirkee Water Supply. Dam,earth. Masonry 
wall. Waste weir. 
94°8 Storage for Dholia Water Supply. Dam, earth, Exca- 
vated waste channel. 
73° Storage for Irrigation Canals, Dam, earth. Excavate«d 
waste channel and masonry wall. 
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1. Bhatgbur 128-0 145°00 5°0 156°0 5207 4°41 0°62 | 50,000 | 1087 2993 127°0 15°50 8:0 = 0-0 | 160,191 
2. Tansa 52°5 |105°00 3 30°0 157°0 , 5000 | 6°00) «0°75 | 25,000 | 1650 97150 118°0 15°22 2°6 0-4 | 352,500 
3. Lake Fife 196-0 . 6°0 154°0 4911 4°00 0°50 | 62,000 | 1569 3687 97°5 14°35) 5°0)) 6°0 | 266,405 
4. Ekruk 159°0 31°57} 8°5 198-2 3330 | 7°00 | 0°42 | 43,763 750 «6940 75°6 6°00 |}10°0 |) 7°0 | 77,827 
5. Muchwai 508°0 | 22°83 44 12°0 174°8 | 3072 | 4°00) (0°73 (235,545 | 3000 7950 79°8 | 8:00 6°0 | 7-6 | 93,990 
6. Muchkundi 26°0 23°50 3 17°1 | 46°71 767 | 6°00 1°00 16,600 500 421 60°0 6°00!) 57 | 0:0 8,777 
7. Waghad 29-0 | 54°30} 61°0 33°99 625 4°00 1°00! 18,069 | 650 4162 95°0| 6°00 5°0 | 7:0 | 36,781 
8. Nebr 59°5 | 28°37; 3 25°3 | 29°5 523 4°00 1°00 , 38,720 700 4820 74°0 8°00. 6°33 7 34,369 
9. Sirshuphal 23°0 20°48} 20°0 | 36-0 | 367 | 4°00) 1°25 | 18,000 | 300 2188 54°3 | 4°00) 5-0 6°0 | 11,514 
10. Mukti 34°2 | 20°92) } 21°3 | 22°2 342 7°00 1°00 32,265 | 1590 3000 65°0 10°00) 5-4 7°6 | 26,738 | 
11. Matoba ... 10°0 15°28 4} 32°0 | 21°0 | 230 4°00 1°50 10,000 | 600 6095 48°4 | 9°00 | 3°0 | 6-0 | 11,912 
12. Bhadulwarri ... 23°0 | 29°91, j 23°0  15°0 +223 4°00 1°33 | 20.000 400 2590 55°11 6°00) 5:0 | 6-0 | 10977 
13. Pingli . | 20°0 | 23°05; 3 33°1 | 15°2 201 5°00 1°00 | 12.862 759 5553 53°5 | 6-00 3-0 6-0 17.724 
14. Maini ... .... 54°0 | 24°24) } 29°25, 16°6 195 5°00 1°11 | 38.668 900 3370 57°3 | 5°00! 6:0! 7-0 | 21.182 
15. Mushwa 13°4| 22°51) 4 = -.21°39) 18-3. | 161 | 3-00 1°00 600 | 370 1494 44°1 10°00) 3°5 | 6:5 6,993 
16. Parsul 17°3 | 28°00 J 12-7 | 66 > 125 4:00 1°00) 12,800 | 500 2770 62°3 |) 6toS, 4°0 6:0! 15,107 
17. Punderpur 10°0 , 27°47} 21°7 | 8-5 89 5°00 1°50 5,944 | 200 3500 44°0/ 4°00) 4°55 6:5 10,767 
18. Paishim ... ... 16°0 41°0, 67 80 4°00 1°12; 11,000 400 2750 52°0/ 6°00; 4°0  6°0 | 16,719 
19. Mehran 3°7 | 22°20) } 45°3 6°6 68 | 7°00 1°00 2,226 200 1848 41°2/| 8°00) 3:0 6°0 6,452 | 
20. Medleri 11°0 23°40) 3 32°5 | 74 62. 4°00 1°00 | 6,453 | 700 2250 41°00) 6-00 | 2-0 | 5-0 4,734 
21. Khas 2°0 |139°67) 3 h7°S 34 57 | 4°00 3°00 = 3,820 60 718 56°4110°00 5:0 10°3 7,673 


The statement affords some light on the problems of 
run-off from catchment basins and evaporation from 
water surfaces, which recently received attention in the 
discussion of the opening papers of the season at the 
Institution of Civil Engineers. 

It will be seen that, except in one or two instances, 
the estimated average run-off for the year has been taken 
at one-third or one-fourth of the total rainfall. On this 
estimate is based, along with other considerations, the 
capacity of the reservoirs. At first this proportion, it 
appears, was assumed as a working hypothesis on the 
dictum of the text-books, but it was soon found to lead 
to very erroneous results, and of late efforts have been 
made to obtain more trustworthy data by systematic obser- 
vations. Such observations, however, require time and 
opportunity, not always available, as these storage works 
were frequently pressed forward to meet the crisis of a 
famine. The establishment of numerous rain and river- 
gauges, and the record of observations over a series of 
years, is an expensive proceeding often hardly justified 
by the results obtained. 

The amount of the run-off is very uncertain, depending 
more on the character of the rainfall than on the quantity 
registered by the gauges, and at best only an approxi- 


* Record not available. 


very excellent results at different polders, and a few details | 
may be of interest. 

Each engine with its condenser and pumps is self-contained, 
the bed-plate forming the condenser, the air and feed pumps 
being bolted to its side and actuated, the air pump bya 
crank arm shrunk on the end of the shaft, and the feed pump 
by the high-pressure expansion excentric strap. The crank 
shaft is built of steel, with crank pins and webs solid with 
balance weights, is machined all over, and looks a very nice 
piece of work. All the rods and spindles are of steel. The 
system of balancing the slide valves is interesting. There are 
two horizontal balance cylinders on each valve chest door, 
one situated above the other, the pistons of which tend to pull 
the valve off the face by means of connecting links, knife- 
edges taking the place of gudgeons in order to minimise 
friction. A vacuum is maintained at the back of the balance 
piston by the condenser inthe usual way. The high-pressure 
cylinder is fitted with an expansion slide which can be adjusted 
to the required cut-off by means of a hand wheel at the back 
of the valve chest, while the engine is running. 

The pumps are of the usual Invincible type, with impellers 
5ft. Gin. diameter. The outer side plate with the bearing 
can be removed by breaking a joint in the side of the impeller 
case, the face of the suction branch being turned conically, 
so that by tightening up the bolts in the side plate, which is 
on a vertical plane, and forms the side of the pump casing, 


135°5 | Storage for Satara Water Supply. Dam, earth, Exca- 
vated waste channel and masonry wall. Reservoir is 
1600ft. over town in a rocky mountain basin. 


produced it is impossible to say. All sorts of theories have 
been propounded, but none of these appear to be satisfactory. 
It is not known to us if previous experiences of this kind have 
been met with. In the present instance the accident is one 
that must give rise to material difficulties, and that must 
cause no inconsiderable delay. Possibly Mr. Kyle may, in 
the course of his further dealing with it, discover indications 
that may throw additional light upon the matter; for it would 
seem to be far from unlikely that the cavity may extend so far 
as to prevent a continuation of the line of piling being 
successfully made. The depth of chalk strata usually met 
with precludes any likelihood that the formation in this 
instance had been wholly broken through. In one that 
occurred some years back at Singapore, the stratum of coral 
rock was broken through, and the piles of an iron pier under 
construction sunk through into the clay underlying it. No 
such conditions are likely, we should say, to exist in the case 
of chalk formations. There was probably a natural reservoir 
formed in the stratum, and at present we are without 
information as to its extent, nor would it be easy to obtain 
this. When the work is recommenced it may possibly be 
found necessary either to alter the line of the piling so as 
avoid the cavity, or to adopt measures for gry be up if it be 
found to be of any extent. We doubt much if there has been 
any previous occurrence wholly analogous in character to 
that we have described. 
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RAILWAY MATTERS. 


To-paY the hundredth half-yearly general meeting of 
the proprietors of the Midland Railway takes place at the Railway 
Station, Derby. 

ux London and North-Western accounts for the half- 
ear ending 3lst December last show a balance sufficient to admit 
os dividend at the rate of 4 per cent. on guaranteed stock, 4 per 
pot on preference stock, and 54 per cent. on consolidated stock— 
as against 7} per cent. in the corresponding period. 


Tye mileage of trains on the Midland Railway for the 
ast half-year has been—of passenger trains, 8,310,820 miles 3, of 
son and mineral traius, 10,687,905 miles; the total being 
f 998,725 miles, showing a decrease, when compared with the 
corresponding period of last year, of 2,386,926 miles. 

Durinc the gale on Sunday night the wind was so 
strong that a heavy crane at Syston, near Leicester, for supplying 
water to the engines, was blown round over the down line, 
and the mail dashed into it, the heavy projecting iron pipe striking 
the driver's cabin while the train was running full speed. ‘The 
side of the cabin was broken and the sides of several vehicles 
damaged, but fortunately no personal injuries were sustained. 


Ox Monday Mr. Campion, Examiner on Standing 
Orders of the House of Commons, resumed the investigation of 
proofs of compliance with Standing Orders, The London, 
Walthamstow, and Epping Forest Railway Bill, against which a 
memorial has been lodged by the Commons Preservation Society, 
was further postponed fora fortnight. ‘The Southern Railway and 
Cornwall Minerals Railway Bills passed the Examiner without 
opposition. 

AccorpinG to the report of the North-Eastern Railway 
Company for the past half-year, the cost of locomotive power was 
£648,956 19s. 1ld.: the cost of the maintenance of ways and 
works, £411,081 103, 9d.; and the cost of carriage and wagon 
repairs, £295,152 16s. 4d. The total train mileage was 6,440,394, 
and the total cost for the running expenses, including coal, &c., 
for locomotive power, was £424,201 10s. 3d. Coal and coke alone 
cost £152,197 3s. 9d. Of the train mileage already mentioned 
8,453,773 were of goods and mineral trains. 


A TELEGRAM from Durban says the Natal and Transvaal 
Railway Convention has been signed. It provides that the 
Transvaal Government shall construct the works of the line from 
Volksrust, and that the maximum through rate from Durban to 
Johannesburg and Pretoria shall be on ordinary goods 6d. and on 
rough voods 3d. per ton per mile, the minimum rate being fixed 
at 3d. and 14d. respectively. In no case is the rate to go below 
that of the Delagoa Bay Railway. Natal is forbidden by the con- 
vention to extend the Harrismith line to any point north of 
Kronstadt. The line is to be opened throughout in July, 1895, 
if possible, and in December of that — at the latest. The 
sections will be opened as they are completed. 


Tuer report of the directors of the London and North- 
Western Railway shows that during the half-year ended the 3lst 
December last the train mileage made by the company’s stock was: 
—Passenger trains, 11,412,150; goods and mineral trains, 9,702,965 ; 
or a total of 21,115,115 miles, as compared with 22,498,424 in the 
same half-year in 1592. The total number of miles of railway 
worked by the company’s engines was 2802 miles; of this 30 are 
miles worked by the company for foreign owners, and 729 are 
foreign lines worked over. The total cost of locomotive power for 
the whole of this work was £795,513 17s, 2d., of which total running 
expenses were £570,633 1s. 7d. The total cost of the maintenance 
of way and works was £644,412 3s, 4d. The number of miles 
maintained includes—double or more lines, 15024; single lines, 
385; or a total of 18875 miles, 


A rEcorD of train accidents in the United States in 
December includes 84 collisions, 77 derailments, and five other 
accidents, a total of 166 accidents, in which 31 persons were killed 
and 209 injured. ‘These accidents are classified by the Railroad 
(iuzette as follows :—Collisions: Trains breaking in two, 14; mis- 
placed switch, 5; failure to give or observe signal, 13; mistake in 
giving or understanding orders, 6; miscellaneous, 28; unexplained, 
18; total, 84. Derailments: Broken rail, 7: loose or spread rail, 
1; defective bridge, 3; defective switch, 3; defective frog, 1; 
defective joint, 1; broken wheel, 1; broken axle, 10; broken truck, 
2; failure of draw-bar, 2; careless running, 4; bad loading, 1; 
animals on track, 1; landslide, 4; snow, 1; washout, 1; sand 
drifted, 1; malicious obstruction, 3; accidental obstruction, 2; 
unexplained, 28; total, 77, Other accidents: Boiler explosion, 2: 
cylinder explosion, 1; other causes, 2; total, 5. ‘Total number of 
accidents, 166, 

Mr. McDonatp, the engineer-in-chief of the Midland 
Railway, reports that during the past half-year 63) miles of 
road have been relaid with steel rails, and seven miles re- 
sleepered with creosoted sleepers, and the cost charged to revenue. 
He also — that the Irchester and Higham Ferrers branch is 
now completed, and has been opened for goods traftic, and that 
the Chapeltown branch is also completed, and opened for mineral 
trafic, Good progress has been made with the widening of the 
line between Bedford and London, a distance of fifty miles. Of 
this fifty miles, four lines are now available for thirty-five miles, 
and three lines for a distance of six miles. The construction of 
the new tunnels at Elstree and Amptbill is well in hand. The 
widening of the line between Castle Bromwich and Bromford 
Bridge has been completed this half-year, and there are now four 
lines of way in use between Castle Bromwich and Church Road 
Crossing, Saltley, near Birmingham. 


SomE particulars have been published of a scheme to 
open up a second route from London to High Wycombe, Great 
Marlow, Henley-on-Thames, and Reading, by the formation of a 
hew railway, to be called the London, High Wycombe, (reat 
Marlow, Henley-on-Thames, and Reading Railway. It is intended 
to connect these towns, and place them in direct communication 
with the main line of the London and North-Western Railway at 
Watford, vid Rickmansworth, Commencing by a junction with 
the Midland Railway at Hendon, the line, about forty miles in 
length, will run through Harrow, Ruislip, Harefield, Chalfont St. 
Peter, Beaconsfield, Little Marlow, Great Marlow, Medmenham, 
Remenham, Henley-on-Thames, Harpsden, Shiplake, and Caver- 
sham, terminating at Reading. ‘T'wo branches are included in the 
scheme—one from Beaconsfield, about four miles in length, through 
Loudwater to High Wycombe; the other from Chalfont St. 
Peter, about four miles in length, to Rickmansworth, terminating 
there by a junction with the London and North-Western Railway, 


_ A NoTABLE feature of the recent collision and telescop- 
ing on the Delaware, Lackawanna, and Western Railway is the 
statement by one of the officers of the line that none of the steam- 
heating pipes or fittings were broken or split ; no steam escaped 
from them, and the passengers imprisoned in the terrible wreck 
were not subjected to the additional misery of fire or escaping 
steam. An American contemporary says the cars were all fitted 
with the Gold storage system, an essential feature of which is that 
all interior pipes and fittings aro capable of resisting 1000 1b. per 
inch pressure, while ordinary pipes and fittings are capable of only 
about 200 Ib.; and there have been several actual cases of steam 
Pipe bursting in cars at a ae gee as low as 501b. Samples of 
standard pipe, perfectly welded, may be found which will stand 
high pressures, but it is the lesson of experience that extra heavy 
pipe can alone be relied on for ¢ar-heating service. In the latest, 
and perhaps the severest test that has unfortunately occurred, the 
aay of the Gold system’s extra heavy piping has been proved. 
‘ad workmanship and poor material are largely responsible for the 
slow substitution of steam-heating for the ‘‘deadly car stove,” 





NOTES AND MEMORANDA. 


Wir house coal in London at 25s. per ton and gas 
at 2s, 6d. per thousand, we get 7°48 lb. for 1d., and 33:3 cubic feet 
of gas for ld. The heating value, or the heat value, of the coal 
will be about 4°5 times that of the gas, yet for intermittent work 
the gas may be the cheaper. 


Tue production of spelter in the United States in 1893 
was about 74,500 tons of 2000 Ib., as against 83,619 tons in 1892. 
The figures of 1893 are still | etapa but are very nearly correct, 
This decline is much less than was expected. The final figures 
will be ready in a few days, 


Tue paved streets of Chicago, Ill., now have a length 
of about 10164 miles, according to John McCarthy, Superintendent 
of Streets. Of this length nearly 659 miles are paved with cedar, 
nearly 3114 miles are macadam roads, 25°3 miles have stone-block 
pavements, nearly 20 miles have asphalt, and one mile is supplied 
with a vitrified brick surface. 


One of the largest screw testing machines yet built is 
being erected at the College of Civil Engineering of Cornell Uni- 
versity. It is designed for direct tension and compression and 
transverse strains, Its extreme dimensions are:—Height, 20ft.; 
width, 5ft.; and length, 154ft. Its weight is about 33,000lb. It 
will admit bars for tension and columns for compression of any 
length up to 12ft. The capacity of the machine is 400,000 lb. for 
tension and compression, and 100,000 lb. for transverse strain. The 
machine was made by Riehle, of Philadelphia, and the beam is 
provided with the Riehle travelling vernier poise, adjusted to 
standard weight and moving automatically. 


THE effects of cyanide of potassium on iron and steel 
are in a high degree interesting to engineers, and, perhaps, the 
Alloys Committee. Machinists use two forms of this chemical— 
the ferro-cyanide, or yellow prussiate, and the fused white cyanide, 
with the iron removed. Mr, A. D, Pentz,in the Hngineering 
Magazine, says the effects of these two forms seem identical as far 
as the hardening of iron is concerned, and, if they differ at all in 
effect, it is in the superior degree of strength possessed by the 
white cyanide. That a film of this substance melted upon the 
surface of a red-hot iron article can cause it to harden on the 
surface, which otherwise would remain soft after quenching, is an 
interesting and curious as well as a valuable fact. 


Tur American Iron and Steel Association has received 
from the manufacturers complete returns of the stocks of unsold 
pig iron in the United States during 1893. The total production 
in 1893 was 7,124,502 gross tons, as against 9,157,000 tons in 1892, 
8,279,870 tons in 1891, and 9,202,703 tons in 1890. The production 
in 1893 was 2,032,498 tons, or over 22 per cent. Jess than in 1892. 
The American Manufacturer says this decline occurred wholly in 
the second half of 1893, as the production of the first half was 
larger than that of the second half of 1892, and almost as large as 
that of the first half of 1892. As compared with the first half of 
1893 the production in the second half of that year shows a 
decrease of nearly 44 per cent., the largest semi-annual decrease 
in production of which there is any statistical record. 


At a recent meeting of the Edinburgh Royal Society, 
Dr. W. Peddie read a paper on ‘‘ Torsional Oscillations of Wires.” 
The law of decay of oscillations when the set is large was investi- 
gated experimentally, and a very accurate empirical formula was 
given for the representation of the results. A theory of the 
phenomenon was then investigated, and was shown to lead to 
the empirical formula as an approximation when the loss of energy 
per oscillation was not too large a fraction of the total energy of 
oscillation. ‘The theory was also shown to lead to a relation 
between torsion and set, which, on application to Wiedemann’s 
results, was found to be in practically complete accordance with 
experiment. It was shown also to Jead necessarily to Kelvin’s 
well-known ‘‘law of compound interest” for the decay of oscilla- 
tions when these are very small, 


Tue following is a patented method for preparing a 
composition oi], possessing the qualities of linseed oil, as a vehicle 
for paint. ‘The composition consists of crude petroleum, one gallon ; 
yellow beeswax, }1b. to 41b.; powdered resin, 41b.; zinc sulphate, 
i lb, to }1b.; lead acetate, Llb. to }lb.; rubber, $02. to 1oz.; 


linseed oil, 4 pint to 1 pint. A still, similar to a large steam boiler | 
with a dome and manhole, is employed. This still is provided with | 


two sets of coiled tubing inside, one set being perforated for 
admission of steam, The crude petroleum is first placed in the 
still, and blown by direct steam for six or eight hours, till the 
lighter impurities have passed out to a suitable condenser. The 
lead acetate and zinc sulphate are then added to the petroleum. 
The contents of the still are heated by sending steam through the 
coil of closed tubing, till the solution has boiled for an hour. The 
beeswax, resin, and rubber are then added, and the ingredients 
boiled together for abeut seven hours, The mixture is then 
allowed to cool, and the linseed oil added. 

An interesting paper on “Iron in Armatures "’ appeared 
recently in the A/ektrotechnische Zeitung, by Mr. Schultz, deal- 
ing particularly with the supposed advantages of insulating 
the iron discs from each other, and on the effect of the thick- 
ness of the discs. He constructed four armatures, two with 
thin plates of 0°> mm. (19°69 mils), and two with plates 
1 mm. thick (39°37 mils), in one of each pair the plates were 
insulated from each other with paper, as usual, while in the 
other there was no such insulation; the external dimensions of 
the armature core were the same in all; these were revolved in 
a tield, being driven by an electric motor; the power required for 
each could be measured accurately; the results of the tests and 
calculations are given in detail, allowances being made for the 
different cross-sections of the iron. Applying Steinmetz’s formula 
for the loss in a cubic centimetre of iron per period, he comes to 
the following important conclusions:—For armatures, with or with- 
out paper, the Foucault currents appear to be quite the same, 
being even 20 per cent. greater when paper is used; the use of 
paper, therefore, is absolutely unnecessary; the thickness of the 
plates has a very important effect on the magnetic losses, the co- 
efficient in connection with the Foucault current factor in that 
formula being five times as great for the thick plates as the thin 
ones, that is, as the Electrical World remarks, the loss due to 
Foucault currents is five times as great; the rise in temperature of 
an armature will depend on these losses, 


A parER on the ‘‘ Compression of Fluids” was recently 
communicated to the Royal Society of Edinburgh by Professor 
Tait. In this paper Amagat’s recently-published results are 
applied to test the truth of the empirical formula :— 

. Ro e 


% P w+p 

where m is the internal Sieenene and 7 (1 — ¢) is the ultimate 
volume under infinite pressure. Tests are made at pressures of 1, 
1501, and 3001 atmospheres, for the substances ether, ethylic 
alcohol, methylic alcohol, propylic alcohol, carbon bisulphide, 
iodide of ethyl, chloride of phosphorus, acetone, and water. The 
quantity e is found to be nearly the same for all these substances, 
and indicates an ultimate reduction of volume of about 30 per cent. 
It increases as a rule with rise of temperature. In the case of 
water, 7 increases steadily with rise of temperature up to about 
40 deg. C. In all other substances m decreases steadily with rise 
of temperature, These facts correspond to the known changes of 
compressibility with temperature. An attempt is then made to 
see how far it may be possible to extend the formula to substances 
such as carbonic acid at ordinary temperatures, considerable 
pressure being required to keep the substance in the liquid state. 
Consistent values of e and 7 are obtained at temperatures and 
pressures both above and below the critical point. It is found 
that m is positive, at volumes a little above the critical volume, 
over a considerable range of temperature. 


MISCELLANEA. 


THE cylinders of the engines of her Majesty’s ships 
Rocket, Surly, and Skark are to be fitted with — rings, cast 
by Messrs. Osborne and Co, of one of their special metals, 


Lorp TREDEGAR has consented to preside at the fifty- 
first anniversary festival of the Royal Metal ‘Trades’ Pension 
Society, to be held at the Hall of the Ironmongers’ Company in 
the month of June next. 


THE Manchester Ship Canal Company will soon, 
according to the Manches:er Journal of Commerce, want, and apply 
for, power for at least a further million during the current year. 
Whether it will be obtained from Manchester, Salford, or Oldham 
is not known. 


Tue secretary of the Glasgow University Court, writing 
to Professor Andrew Jamieson, says:—‘‘The Court at their meet- 
ing on the 8th inst. agreed to recognise the day lecture and 
laboratory courses delivered by you on electrical engineering as 
qualifying pro tanto for graduation in science under Section IV. 
of the ordinances regulating degrees in science in engineering.” 

Proressor H. G. SEExEy, F.R.S., will give four lectures 
on ‘* The Shaping of the Earth,” at Wortley Hall, Seven Sisters’- 
road, N.—adjoining Finsbury Park Station—on Thursday evenings, 
22nd February, Ist, 15th, and 22nd March, at eight, as the winter 
course of the London Geological Field Class. Particulars can be 
obtained from the Hon. Sec., Mr. KR. Herbert Bentley, 31, 
Adolphus-road, Brownswood Park, N. 


Ir has been decided to fit bilge keels to the Majestic 
and Magnificent, as the width of at least two docks at Portsmouth 

namely, No. 13 and the North Dock—at the entrance is just 
sufficient to admit ships of the Royal Sovereign class, even if fitted 
with bilge keels of considerable depth. This being the case, there 
would appear to be no reason against fitting the Resolution, the 
Empress of India, and their sister ships with bilge keels. 


Mr. GisBert Kapp asks us to state that the paragraph 
which appeared last week in a contemporary, to the effect that he 
was about to leave England to accept an appointment in Germany, 
was made without his authority, and that any incorrect statement 
of the kind is calculated to injure his professional position in this 
country. It is true he has been offered an important appointment, 
but any statement concerning it would be premature, and that 
which has appeared may be incorrect. 


Ture White Star steamer Cevic, now on her passage 
from New York to Liverpool, has the largest cargo aboard ever 
brought across the Atlantic by a single vessel. The Belfast News 
Letter says it consists of 160,000 bales of cotton, 810 head of cattle, 
400 tons of ingot copper and lead, 300 tons of fresh meat, 3200 
sacks of flour, 3000 boxes of cheese, 2000 barrels of oil, 600 barrels 
of paraffin wax, 2000 bundles of hides, 300 barrels of beef, 500 
bales of hay, and several tons of miscellaneous cargo, amounting 
in all to over 14,000 tons, and valued at considerably over half a 
million. 


Ir has been decided to hold the autumn meeting of the 
Iron and Steel Institute at Brussels from September 4th to 7th. 
The members of the Institute will thus have an opportunity of 
visiting the International Exhibition at Antwerp. Invitations 
have been received to visit Cockerell’s steel works near Liége, 
Colonel North’s cement works near Antwerp, and several other 
important establishments. The steel industry of Belgium is 
making rapid strides, and a visit to some of the new basic steel 
works now being erected in that country will not fail to be an 
attraction to English ironmasters. 


Accorbi1nG to a recent consular report, there is being 
built at Ancona a new projecting mole 330ft. long, 213ft. broad at 
the shore end, and 113ft. broad at the sea end, for the purpose of 
allowing ships drawing 24ft. of water to lie alongside and discharge 
cargo. The mole will be carried out in a south-western direction, 
and, when completed, will be provided with two covered sheds for 
the reception of goods. Dredging has been continued during the 
past year, and vessels drawing 24ft. of water now find good 
anchorage, but unless the south-west breakwater is lengthened, for 
| the purpose of avoiding the strong current which leaves a deposit 
of sand and mud, the depth of water in the harbour will soon 
decrease. 


For the first time in the history of the manufacture of 
American armour plate, Hagincering News says, a failure to pass the 
test at Indian Head is recorded. On January 10th a nickel-steel 
plate, varying from 11}in. to l4in. in thickness, was struck by an 
Sin. Haltner projectile, with a velocity of 1631 foot-seconds. The shot 
rebounded and was smashed to pieces, but the plate was cracked 
entirely through. <A second shot, with reduced velocity, knocked 
off an end of the plate, widened the cracks, and totally wrecked 
the plate. Another plate is to be tested, and if it should also 
prove inferior, the entire lot of 500 tons of armour, of which this 
was a sample, will be rejected. These plates were made by the 
Carnegie Company, and were to be the last of the nickel-steel, 
without a hardened surface, produced by the Harvey process. 


AN article of three and a-quarter columns in length 
was published in the Globe of 5th February giving an interview 
with Mr. Selous on his return from the Matebele war. At the end 
of the article was the following paragraph :—‘‘It may interest 
some of our readers to know that though the first portion of the 
above report was only commenced to be set up at eleven o'clock 
this morning, the whole of the three and a-quarter columns was in 
type and corrected in three-quarters of an hour, the work having 
been done upon the Linotype composing machine, the Globe being 
the only daily newspaper in London which employs these machines. 
The whole of the work was done by five operators, who, in addition, 
had to set the ordinary late news of the paper.” We learn that 
the system is likely to be used by other newspapers, one installa- 
tion being now nearly completed. 


Our recent article on the Metropolitan Fire Brigade 
is evidently endorsed by the County Council, which, it is said, 
proposes to spend £90,000 on improving the London Fire Brigade. 
An additional river station will be provided at Battersea, five 
stations in different parts of London, twenty-eight sub-stations and 
street stations, fifty escape stations, tive steam engines, eight hose 
carts, and fifteen hose carts and escape stations. It has recently 
happened on more than one occasion that men and engines have 
been drawn from Woolwich, Wandsworth, and other outlying 
districts to assist at fires in the central parts of London. The 
inhabitants of suburban districts have in consequence been 
deprived of some of the protection to which in case of need they 
are entitled. The total increased annual cost of the Brigade will, 
it is added, be equal to a rate of less than a farthing in the pound. 


M. Rene KERvVILLER has made a report on the projected 
canal which is to connect the Atlantic and the Mediterranean, 
taking the place of the old Canal-du-Languedoc, or Du Midi, 
which was built 1668-81 at the sole expense of Paul Riquet de 
Beziers, and given to the French nation. This has a depth of only 
64ft. The ship canal is to be 320 miles long from sea to sea, 144ft. 
to 215ft. broad, with a minimum depth of 28ft., so as to pass the 
largest ironclads, The present summit, at Castelnandry, is 425ft. 
above Narbonne. It is proposed to have twenty-two locks, 650ft. 
by 80ft., put in place, with lifts varying from 20ft. to G0ft. Ships 
are to be towed, or drawn by the aid of fixed engines. M. Kerviller 
estimates the cost of a single-track canal, with sidings three- 
quarters of a mile long every eight miles, at £27,000,000, to which 
should be added £3,000,000 for dormant capital while the canal is 
under construction, or £30,000,000 in all. The estimated net 
income on this is at the rate of 5 per ccnt. In addition to the 
commercial value of the canal, it will, as a strategic work, greatly 
lessen the value of Gibraltar as against the French and their allies. 
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WATER-TUBE MARINE BOILERS 
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WATER-TUBE MARINE BOILERS. 

— rums. The lower drums are of sufficient diameter, and have 

WE illustrate this week an improved type of water-tube | manholes in the endsto permit of aman going inside and doing 
boiler, designed and patented by Messrs. Fleming and | this work. By carrying a spare set of the longest tubes, any one 
Ferguson, engineers and boiler makers, Paisley. This boiler | of these may be cut, if required, to a length to replace any of 


is designed with the intention of taking the place of the | the shorter tubes. A very important point in the design is the | 


ordinary cylindrical fire-tube boiler — not merely with the | fact that any tube, whether in the centre of the nest of tubes 


that will be capable of standing the every-day wear and tear | or fittings. 
of constant service on the longest voyages. The advantages | ljin. to 2hin., according to the size of the boiler. 
claimed for this boiler over the present multitubular boilers | heating surface might be got by using smaller tubes, but this 
are, a large decrease of weight for same power and pressure ; | would be at the expense of accessibility and facility for repairs 
lessening of the space required in the vessel; capability of | and cleaning. 
carrying the highest pressures without the necessity of using | As shown by our illustrations, the furnaces and groups of 
abnormally thick plates ; adaptability for quick steam raising | tubes in large boilers can be divided into several divisions in 
without danger of straining the boiler ; large roomy furnaces ; | each boiler. Boilers may be double-ended and fired from both 
facility of examination for cleaning and repairs ; no difficulty | ends,asin the usual marine boiler, 
with tube ends or other parts when using forced draught; no | the sides under the lower drums: 
stays of any kind required or used, and the trouble which | being arranged to suit length of boiler, giving a very large 
these give by corrosion and leaka; 
doors in connection with tube ends. 
This boiler is suited for use afloat or ashore, and requires | 
no more attention or care than the present ordinary type of | 
boilers. 
worked, cleaned, and repaired by 


employed for such work. The upper drum or steam chest is 


, through them. All the tubes are expanded at the ends in both | 


| branch above the 


or they may be fired from | 


the number of firing doors | when the boiler evaporated 4400 Ib. of water per hour the coal 


ge obviated; no joints or | steaming capacity in one boiler. These boilers are well adapted | 
for exportation, the drums being shipped separately, and tubes | 
put in on arrival at destination and when in position, and | per hour. 


machinery of a large engineering and boiler works. This 


| boiler has not given the slightest trouble in any shape or 


form, and although steam has been repeatedly got up in it 


| within an hour from dead cold water, no signs of leakage 


have appeared anywhere. 
The feed passes through coils in the smoke-box, and is 


| heated to about 100 deg. before entering the end of the upper 
intention of making the lightest boiler possible, or one with | or elsewhere, can be taken out by drawing it into the upper | 

the greatest amount of heating surface, which is too often | steam chest, and a fresh tube put in its place without inter- | water being drawn from a rather muddy river, but in practice 
gained at the sacrifice of working efficiency—but a boiler | fering with any other tube or taking down any of the casing | jt was found they could have been dispensed with. In caser 
The outside diameter of the tubes varies from | 


Greater | 


drum. The mud drums shown were fitted on account of the 


where deposit is likely to occur, the circulating pipes 
at the oan of the boiler are carried down to across drum 
in which the deposit lodges, and is blown out as it gathers ; 
the pure water only entering the lower drums from the 
eposit drum. This boiler since being 
put to work has been under inspection of the Board of 
Trade, Lloyd’s, and British Corporation Surveyors, who all 
have expressed satisfaction. We are informed that on an 
evaporative trial with ordinary Scotch coal, it was found that 


consumption was 480 lb., the air-pressure in the ashpit being 
0-3in. and temperature in funnel 480 deg., and when the full 
firing trial was made this boiler evaporated 5500 lb. of water 
The casings round the boiler during the trials, 


“age : | the furnaces being so roomy are specially suited for burning | which are double-plated with asbestos between, were much 
It is suitable for all kinds of steamers, and can be | wood or other refuse where coal is expensive. Design No. 1 | cooler than an ordinary smoke-box. Messrs. Fleming and 
the ordinary class of men | shows a boiler adapted for taking the place of the navy or | Ferguson have in hand a set of these boilers for a steamer 


; “ - locomotive boiler when applied to marine work, and is also | they are building for the Canadian Government. Each boiler 
of capacity which permits of the boiler being wrought without 


priming, fluctuation of water level, or variation of steam pres- | structed for a working pressure of 300 Ib. to Board of Trade and 
sure. The tubes are curved, allowing free expansion without | 


straining, at same time preventing scale gathering in the tubes, | 


I 2 cf 6501b., and has been in constant use during the past year 
and they are placed zig-zag so that the flame has to wind 


supplying steam to a set of quadruple engines driving the 


| suited for land purposes. Design No. 8 shows a boiler con- | is to be capable of giving 1000-horse power, and is being 


built to Lloyd’s rules and under their survey. The working 


Lloyd's rules. This boiler was tested by water to a pressure | pressure is to be 2201b., and they are to drive a set of the 


uilders’ quadruple engines. . ’ 
The following are the particulass of the various designs. 
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All are for 200 lb. working pressure, except where otherwise 
stated. 
No. 1.—Navy type, 1 furnace— 


Heating surface. . 1150 sq. ft. 
ON ae ee ee ee ee ee eee 80 sq. ft. 
Total weight of boiler and water, with casing and 

fittings... .. ° 21 tons 


No. 2.—Two separate boilers in one casing for steamer 
where it is desirable to keep height and width at a 
minimum— 


Heating surface in both these boilers 1450 sq. ft. 









ON Sea ee 44 sq. ft. 

Total weight of boilers as above .. 34 tons 
No. 3.—Single-ended two-furnace boiler— 

Heating surface... » 1150 sq. ft. 

[ORD OWER .. 2. 22 «+ 48 sq. ft. 

Total weight, asabove .. .. .. .. .. 23 tons 
No. 4.—Double ended four-furnace boiler— 

PURRIISGEENEO.. as <a. co eb ss os cc oo os MOSS 

Grate area .. .. .. 88 sq. ft. 

Total weight, asabove .. .. ..: .. «. 38 tons 
No, 5.—Single-ended three furnace boiler— 

Heating surface... .. .. .. .. «. 1550 sq. ft. 

Gratearea .. .. .. 60 sq. ft. 

Total weight, as above .. .. .. 31 tons 
No. 6.—Double-ended six-furnace boiler— 

a as ob ee oe oe 3400 sq. ft. 

SORD GEER 2. <a <0 20 110 sq. ft. 

Total weight, asabove .. .. .. .«. 55 tons 
No. 7 —Double-ended six-furnace boiler— 

Heating surface... .. .. 22 22 «2 02 os 4800 sq. ft. 

POM a5 os ‘ss. 66 «s a» ss so os as os Ge ee 

Total weight, as above .. 75 tons 


No. 8.—Single-ended one-furnace boiler, particulars of which are given in 
our description— 
4 nee eee ee ee 
Total weight, asabove .. .. .. .. .- «. «- ~. 18tons4cwt. 
No 9.—Single-ended one-furnace boiler, divided into three divisions and 
having three furnace doors— 
TPR OGEENS 4. cs ce 0s co oe cs oe oe ODT 





Heating surface .. 1450sq ft. 
Grate area .. .. .. 40 sq. ft. 
Total weight, as above 30 tons 








LETTERS TO THE EDITOR. 


We do xot hold ourselves responsible for the opinions of our 
correspondents.) 





ENGINEERS FOR THE NAVY. 


Srr,—Having read with much interest your article on “Engi- 
neers for the Navy,” I would ask to be permitted to say a few 
words with respect to the “indefinable something” which exists 
between the executive and engineer officer, implying that the latter 
is a being of socially inferior order. Supposing, only for the sake 
of argument, that the engineer is this inferior person, he, at all 
events, is an educated gentleman, and has received an amount of 
scientific training which should entitle him to some position in the 
ship less false than that which he at present occupies. Take, for 
example, the young officer entering—and as it is the young officers 
that we want, the matter should certainly be looked at from their 
point of view—his position, if he is appointed, say, to a first-class 
battleship, is of so unenviable a nature, that the unpopularity of 
the engineer branch could be attributed to that alone. 

On entering, he is virtually a commissioned officer, although he 
does not actually receive his commission for fourteen months after 
he is appointed, being during that time a probationer. He is, 
however, a commissioned officer, as opposed to the non-com- 
missioned status, but as soon as he enters his mess, which is to 
a man of his age something similar to going back to his school 
common-room, he is told that he is a ‘‘ greaser,” and is treated as 
such. Naturally he resents this, and in consequence of this deep- 
rooted prejudice against engineers—-early instilled into the minds 
of all junior executive officers—an incessant guerilla warfare is 
carried on between the one or two assistant-engineers and the 
dozen or more officers who pride themselves on their social 
superiority in, I may say, every gunroom in our Navy. 

Therefore the engineer has no pleasure in their society, and his 
use of the gunroom is as little as meals and necessary occasions 
will allow of. He is entitled to no cabin, and therefore has to 
‘**sling.” Only those who have “slung” in a man-of-war can 
realise what discomfort this sort of life means for an engine-room 
watchkeeper. His hammock is lashed up and stowed during 
the day, so that when he is off watch there is no place in the whole 
ship where he can lay his weary head. 

He has of course his middle watch to keep every other night at 
sea, and that night his sleep is n7/; therefore he goes for thirty- 
six hours without his so much needed rest. He has no privacy, and 
for social intercourse is confined entirely to the few luckless 
members in the ship of his own branch. Apart from his watches, 
which are of a most exhausting nature—especially in the tropics— 
he has duties so multifarious that to name them would be useless, 
inasmuch as it would involve a description of each, the names 
having no meaning except to naval minds. The result of all this is 
that our naval engineer officer feels that his ‘‘ purple stripe” is a 
reproach, and he would prefer to wear plain clothes rather than an 
uniform which condemns him so much in the eyes-of the multitude 
—I mean the executive officers. He would sooner far have an 
engineers’ mess than the use of the gunroom, where he is shunned 
like some foul being ; and where his messmates are of course very 
much his juniors, and are entitled to consideration accordingly, 
no doubt, the fault not being so much theirs as in the system. 

In short, the engineer is in a false position, and he feels it. 
Having been an engineer officer in the Navy myself, I have had 
opportunities of observing this detrimental state of affairs, and 
consider that this want of ‘‘ camaraderie” is distinctly prejudicial 
to the interests of the service. 

Therefore, I contend that under these conditions it is altogether 
wrong to put engineer officers into the gunroom, where they remain 
until they attain the rank of engineer, which is done at the quickest 
in five years, while they have the pleasure of seeing young lieutenants 
of twenty-one and thereabouts enter the wardroom—who perhaps 
a couple of years ago were midshipmen when they, the assistant 
engineers, were commissioned officers—at the same time attaining 
a rank which the assistant-engineer does not attain till thirteen or 
fourteen years after his appointment. I am not stretching the 
point, as it is possible to become a lieutenant at nineteen. 

The engineer would not object to this inferiority of rank so much 
did it not affect him in othér ways. To begin with, the lieutenant 
gets the cabin while the engineer slings. I use the word engineer 
here in the sense of his being an officer of wardroom rank. Out- 
rageous as this may seem, it is nevertheless often the case. 

Besides this, the lieutenant on promotion gets his ten shillings a 
day at once, and the engineer on promotion, a much older man, 
gets nine shillings a day for four years, accompanied by an addi- 
tional half-stripe of gold lace on his sleeve, which serves as a 
constant reminder of his inferiority to the lieutenant, who receives 
a whole stripe on promotion. This is what the crew see, and they 
estimate the engineer accordingly—another reason why the engi- 
neer would prefer to discard his uniform, as it is, in a sense, a 
degrading one. 

To return to the assistant-engineers in the gunroom. They are 
not boys, and yet they are herded with young midshipmen, who, 
as a general rule, dislike the engineer, and wonder at his 
existence. An absurd feature is that part of the assistant-engi- 
neer's duty is to instruct the midshipmen in ‘ steam” regularly, 
which instruction is the most perfect farce, as these young worthies 
do not want to know anything about ‘‘ steam,” and hold the whole 
subject in the profoundest contempt. This leads to irregu- 
larities and consequent bickerings in the mess. 

With regard to the duties of the engineer, I should like to point 
out that these by no means all appertain to bis profession, Some of 


them are purely executive. For instance, he will have his division to 
look after, it may be either the port or starboard watch of stokers, 
some forty or fifty men. He is held personally responsible that 
all these are properly clad, have their kits complete, their bedding 
clean, &c. &c., and he must also perform purely executive duties 
at divisions and quarters with his men—march them abont the 
ship, be prepared to put them through any of their drills, and yet 
he is not allowed one single executive privilege. 

Let him be one thing or the other, either an engineer pure and 
simple, or, if this is impracticable in a man-of-war, a lieutenant 
borne for engineering duties, just as we have lieutenants for 
navigation, gunnery, and torpedo duties, each of which is a 
separate and distinct study. He receives, moreover, no assistance 
from warrant officers and midshipmen, which so much lightens the 
lieutenant’s work, and has actually more responsibility on his 
shoulders than any other species of officer of the same age. Still, 
taking a first-class battleship for an example, we find, as a rule, 
a fleet staff or chief engineer exercising general supervision; he 
will have under him two engineers and two assistant-engineers. 
The senior engineer will have charge of the main engines and 
boilers, and exercise authority over the three remaining officers, 
who will have the various engines in the ship allotted to them in 
some such way as this:—(1) Torpedoes, air compressors, hydraulic 
machinery, electric light engines and dynamos, 6in. gun carriages. 
(2) Clerical work, hull, double bottoms, wing compartments, and 
all valves appertaining thereunto, ventilating arrangements, and 
“steam” instruction. (3) Machinery of torpedo boat, picket boat, 
and pinnace, steering gear, capstan gear, “srg siren, whistle, 
&e. Surely this is quite enough for the engineers to do, with 
their watch keeping as well, without troubling them about clothing 
and bedding. 

A final absurdity is the profound way in which captains will 
assemble and form a court-martial over an engineer officer if any- 
thing goes wrong. What chance has heif, say, he feels a grievance 
against a senior engineer officer’ The wish, of course, is to 
blame the junior in all such affairs—and this is strengthened by 
the judges’ ignorance of technical matters, which are sure to come 
into discussion, and their quite natural feeling that the senior 
officer should know the most, and therefore is most likely to be 
right. And this is what the decision of all such courts-martial 
amounts to; namely, pure and simple conjecture on the part of 
the judges of the rights and wrongs of the case, It is obvious 
that this must be so, and yet engineers are subject to this in every 
accident or dispute that arises, be it court of inquiry or court- 
martial. 

The public should know these things, especially any who meditate 
entering the service as a probationary assistant-engineer, or 
sending their sons into it. It almost seems as if only actual 
warfare will enable engineers to assert themselves, and this they 
assuredly will do in a very striking manner should this much- 
dreaded naval engagement ever occu. It will be a terrible time 
for them, for they will get no rest except, perhaps, a very sudden 
and lasting one in forms too numerous and horrible to mention. 

26, Linden-gardens, W., W. S, Clayton GREENE, 

February 7th. 


Sir,—In the leading article of your last week’s issue great 
stress was laid on the dearth of engineers and engine-room 


artificers in the Royal Navy. This is well known to everyone, and | 


has caused much anxious thought among those who have the naval 
supremacy of Old England at heart. For if these are scarce now, 
how much more so would they be in case of a big war, when every 
available ship would be required’? Various remedies have been 


suggested, amongst which was yours, that a new class be created | 


called ‘‘ auxiliary engineers,” for men from the mercantile marine 


who have passed the Board of Trade examination as chief engineer. | 


But, Sir, have you forgotten that among the engine-room artificers 
now serving in the Navy--numbering over 1100—there are men 
who already possess this qualification, and many more would pass 


if there was the slightest chance of promotion’ At present there | 


is no prospect of advancement beyond a chief petty officer's 


rating ; consequently no incentive or inducement of any kind is | 


offered to this class, which, I contend, perform in most ships the 
practical work of engineers. Here, I think, is a remedy which 
would cure the dearth of both engineers and engine - room 
artificers. Let inducement be held out to men of the latter class, 
of good character, who shall by their ability and industry be able 
to pass the necessary Board of Trade examination, in the shape of 
promotion to higher rank—call them auxiliary engineers if you 
will—and plenty of candidates would be forthcoming. If it were 
known that men joining the Royal Navy as engine-room artificers 
could rise in this way to commissioned rank, no difficulty would be 
experienced in finding the right sort of men out of the great 
engineering shops of the country, instead of being attracted, as 
the majority of them now are, into the mercantile marine, where 
the prospects of promotion are much brighter. In other words, 
Sir, when a mechanic who has cost the country nothing for his 
trade or education joins the Navy, he should, like the French 
soldier, feel ‘‘that he carried a Field-Marshal’s batén in his knap- 
sack ’—that nothing but his own conduct, Xc., stood in the way 
of hisadvancement to higher rank. We have, too, the example in 
the sister service, Almost every week we see notices of non-com- 
missioned officers being granted commissions; and surely it is not 
too much to ask, that in this, the nineteenth century, some such 
system should be adopted in the Royal Navy. Then, and only 
then, the difficulty on which so much stress has been laid would 
be easily overcome. CERTIFICATED E. R, A. 
Sheerness, February 5th. 





Sir,—Permit me to correct your misapprehension of the social 
status of the engineer officers of the United States Navy. There 
is not, nor has there been for many years, any “lack of social 
good feeling arising from a sense of imperfect social equality ;” nor 
does there exist in ‘‘ democratic America” ‘‘ that utterly indefin- 
able something which implies that the engineer is socially the 
inferior of the captain or the lieutenant.” 

The way in which officers for the two branches of the service are 
chosen makes social inequality impossible. All the officers of both 
branches are taken from the graduates of the U.S. Naval Academy ; 
and it is not known who are to be engineers and who officers of the 
executive until the end of the third year of the course of instruction. 
At the end of their third year each class is arranged in order of 
merit, and divided into a number of sections, equal to the number of 
engineers whoare to be taken from that class. Only one man may 
be taken from each such section to be an engineer. 

I may say that there never has been any difficulty in keeping 
the number of engineers up to the full number authorised by law; 
on the contrary, the applications for commissions in the engineer 
corps are every year in excess of the number to be commissioned. 
The paragraph quoted from the annual report of the engineer-in- 
chief is an argument for the legislative authorisation of an increase 
in the engineer corps. H. G. Gittmor, U.S, Navy. 

9, Hamilton-terrace, Greenwich, February 5th. 





S1r,—I have only to-day seen THE ENGINEER for the 2ad inst., 
and in the leading article on ‘‘ Engineers for the Navy,” I find this 
statement :—‘‘ The Navy, not of Great Britain only, but also of 
other nations, and particularly of the United States, is intensely 
aristocratic, and the military element will not fraternise with the 
engineers,” The italics are mine, and draw attention to what, I 
think, you will find isan error. I believe that there is less of that 
‘lack of social good feeling, arising from a sense of imperfect 
social equality,” in the navy of the United States than in any navy in 
the world. The reason for the “camaraderie” which exists between 
the line and the engineer branches of the United States Navy is 
not far to seek. Officers of both branches come from the same 
social class, and are class mates at the same University. It is not 





until the expiration of the third year at Annapolis that the cadet 


ee 
is selected for the engineer or line division, as the case may be, | 
is, I believe, the only navy in the world where line and engin : 
officers are brought up together in the same technical schoo] ” 

Glancing through an American Navy List, I see that one ‘offic 
on the ensign’s list was an assistant-engineer from July 1st 1889. 
to December 12th, 1892, and similarly in the list of assistant” 
engineers I find the name of an officer who was ensign for exact] , 
the corresponding period, As the dates correspond, it is probabi, 
that these two officers were allowed to effect an exchange ; but t 
any rate, the fact goes to show that an interchangeability betwen 
the line and engineer branches is possible. If you want to find : 
Republic in whose navy the line considers itself above the engineer 
branch, you need not cross the Atlantic, the Channel will do, 
Curiously enough, I was talking toa French naval officer on this 
very point two days ago, and before | had seen your leader and 
he assures me that the “utterly indefinable something which 
implies that the engineer is socially the inferior ” is possessed by the 
line officer of the French Navy au bout des ongles. And go it will 
be till the line and the engineer officer are trained together in the 
same school and are taught as youngsters that the one is but the 
complement of the other. The staff corps officer doesn’t fee] an 
‘“‘utterly indefinable something” that tells him he’s a better 
fellow than ‘‘a Cooper's Hill man.” Why? Because they were 
probably at the same school, and very likely brothers, 
2, ——— Brighton, H, LAWRENCE Swinpuryr, 
“ebruary 11th. 


MODERN HEAT. 


Sir,—Dr. Lodge's treatment of the steam engine on page 107 of 
your lastimpression is thoroughly unsound, He has entirely over. 
looked the real reason why it wastes so much heat, and seeks for 
sources of loss where they cannot be found. Der. Lodge deals with 
both the boiler and the engine. He quotes Carnot without 
criticising him. It is not necessary to reproduce all that he has 
written, a few short sentences will sutfice:—‘‘ Moreover he— 
Carnot—realises quite clearly the very vital defect still prevalent 
in the best steam engines, viz., that the high temperature of the 
| furnace is not attempted to be utilised. The tremendous fall of 
| temperature between furnace and boiler is practically ignored,” 
| Now there is in practice no such fall operating in a way to 

represent loss, This can very readily be shown to be true.” Let 
| us suppose that the temperature of the furnace is 3000 deg. absolute, 
| which it probably is with forced draught or in a locomotive, and 
| that the absolute temperature of the water in the boiler is 831 deg,, 
| corresponding to a pressure of 175 lb, absolute. The formula of 
| efficiency T ‘ will apply here, and we have a B31 = 79 
| It cannot be disputed that this is a good result ; but if it is dis. 
| puted that the formula will apply, and if I am told that the 
| efficiency is not to be expressed in terms of temperature drop, then 
| Dr, Lodge’s argument also must go by the board. Indeed, Dr, 
| Lodge seems to have forgotten that the influence of fall of 
temperature on efficiency only applies to special cases, in the 
sense in which he is using it, and tkat a boiler is not one of 
these. The results of careful practical trials have shown 
that of all the heat developed by the coal burned on the 
grates, 70 per cent. and over may be found in the steam. The 
difference between the temperature of combustion and that of the 
steam I have given above, and the temperature of the steam is 
still high enough to permit a considerable fall in the engine. 

The mistake made by Carnot, and followed by Dr, Lodge, 
consists in classifying the steam engine with other heat engines, 
| The steam engine supplies a special case ; the reason why it is not 
economical has nothing whatever to do with temperature ranges. 
“The loss,” says Dr. Lodge, ‘‘ is much as if a hydraulic engineer 
should deliver water at low-pressure instead of at high, saying, 
| that since the quantity of water is the same, it would drive 
turbines just as well.” There is no true analogy between the two 
cases. The facts would be much more clearly represented if, the 
| water being delivered at high pressure, we assume that only a 
| small part of it reached the turbines. 

The true source of loss in the steam engine lies in the fact, 
persistently ignored by writers like Dr. Lodge, that the working 
tluid has to be made before it can either be heated or utilised, and 

in practice what has been termed the intrinsic energy of the 
| working fluid is wholly wasted. In a good steam engine about 
| 15 1b. of steam will develope 1-horse power for an hour, or say 
| 33,000 x 60 = 1,980,000 foot-pounds = 2565 thermal units. But 
| tomake 151b, of steam at a pressure of 1501b. from water ata 
| temperature of supposing the feed to be well heated—212 deg. , we 

shall have 1011 x of 15,165 units. If from this we deduct 
2565, we have left 12,600 units. All this must be rejected from 
the cylinder. Part of it, not much, goes away in radiation and 
conduction, all the rest to the condenser. The great bulk of all 
this heat has been expended in changing water into the state of 
| steam, and this loss has nothing at all to do with temperature, or 
| rise or fall in temperature, save in a very limited degree. 

There is an old story told about two broom makers who tried to 
uodersell each other. At last, competition reached such a point 
of severity that a conference took place, and the man who sold his 
brooms for twopence expressed his surprise that his rival could sell 
them for three-halfpence, ‘‘ because, you see,” he said, ‘1 steal all 
my materials.” To which replied the three-halfpence man, “‘ Yes, I 
know, but I steal my brooms ready-made.” ‘The gas engine and the 
air engine are in the same position. They find their working fluid 
ready made for them. They have no “latent” heat to supply 
and then to throw away, and for this reason they ought to be much 
more economical than the steam engine. 

The gas engine can utilise nothing but sensible heat, because it is 
impossible to carry the process of expansion down to such a point 
that any of the latent heat of the air can be touched. The latent heat 
has all been supplied already. The conditions would be much the 
same in a steam engine if steam at 15lb. pressure were supplied 
for nothing, and that steam, kept saturated, was then heated up to 
370 deg. or so, and allowed to expand again down to 151b., driving 
a piston the while. 

The true source of loss in the steam engine is the throwing away 
of the working fluid. It is a matter of no importance what the 
two temperatures of a working fluid may be. The efficiency of the 
engine is measured by their difference. Now in the condensing 
engine we can always get a much lower limit for ¢ than can be got 
in any engine using a permanent gas. The effect of this is easily 
seen. Jet the initial temperature of the steam be 831 and the 


terminal be 581, then 





T ‘ ="3, A gas engine working within 


the same range of temperature would thus convert nearly one-third 
of all the heat it received into work. So far as the steam is concerned, 
the steam engine does just the same thing, but the fuel expended in 
making the steam is an extra which the gas engine has not to spend. 
The gas engine cannot possibly get down temperature to 581 deg. 
absolute, and the temperature carried away in the exhaust is the 
analogue of the temperature carried away in the steam ; but there 
is besides, in the case of the latter, an enormous quantity of low tem- 
—— ‘latent ” heat carried away by the steam, and it is this, as! 
ave said before, that represents the weakness of the steam engine. 
Dr. Lodge, on page 108, lays down three rules :— (1) That all 
fuel shall be completely burned, so that ali the chemical energy 
turns into heat. (2) That all the heat shall enter the boiler. (3) 
That the temperature difference between boiler and furnace shall be 
nil. He then goes on to express his doubts that any of these 
conditions are satisfied. On the first point he may rest easy. 
Professor Kennedy can satisfy him that all the combustible gaseous 
or solid matter is easily burned. As regards the second, when 
boilers are fitted with economisers the quantity of heat which does 
not enter the boiler is very small ; al as regards the third, the 
temperature of the boiler and the gas at the base of the chimney 
is very often the same, and not unfrequently the boiler is hotter 
than the gas. A case of this kind occurred at Croydon, I think, 
and was reported on by Professor Kennedy. 
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he passage beginning, ‘‘It is the necessity for permitting 
a toe he 4 ite” &c., I have quite failed to catch Dr. Lodge's 
orang. I have trespassed too far already on your space; but 
* not like to sit quiet while an old slander on the steam engine 
4 raked up again, It wastes fuel we know, and so does the boiler; 
be t let us be just. The engine does as much with the steam as 
pole engine does with air. The boiler utilises some 70 per cent. 
ar the fuel energy. ‘The waste is not in the boiler or in the engine, 
it is due to a system which involves the manufacture of a working 
fluid first, and the throwing away of it subsequently, M. A. 
Woodstock, January 12th, 


CYLINDER CONDENSATION, 

sir,—I must apologise tor once more encroaching on your space, 
but I have evidently not made my meaning clear to your corre- 
gpondent “C. KE. B.” with regard to the assumption he makes in 
his original letter, the assumption, viz , that the weight of mixture 
passing through the intermediate cylinder was not increased by 
jeakage from the high-pressure, ‘‘C. E. B.” has not made the 
assumption in so many words, but he has made it, nevertheless, as 
a glance at his letter will show. It was, no doubt, a slip on his 
part everybody is liable to make a slip—but, all the same, it 
renders his arguments absurd. : b 

In the first place, it seems hardly necessary to point out that if 
there was a gain in the intermediate cylinder due to leakage, then 
the weight of mixture passing throngh the intermediate-pressure 
cylinder would be greater than the weight of mixture passing 
through the high-pressure cylinder. : 

If it is assumed that the valves and pistons of both the cylinders 
are quite tight, and if the weight of mixture supplied to the high- 
pressure valve chest is 2°12 lb. per revolution, it follows of necessity 
the 2'121b., neither more nor less, must be taken in by the high- 
pressure 'cylinder each revolution, and it also follows that the 
weight of mixture exhausted by the high-pressure cylinder to the 
intermediate-pressure steam chest must be 2°12 1b. per revolution. 
Then also, since the high-pressure and _ intermediate-pressure 
cylinders work on the same crank shaft, it follows that the weight 
of mixture taken in by the intermediate-pressure cylinder must be 
exactly 2°12 1b. per revolution. This must be so if the pistons and 
valves are tight. For sappose the high-pressure cylinder only took 
» |b. of mixture per revolution, while the steam pive was supplying 
»12 lb, per revolution to the steam chest. In this case the steam 
chest would be gaining ‘121b. per revolution nntil something burst. 

This condition of no leakage is what ‘C, E. B.” has assumed. 
Farther, the relative weights of steam and water as given in his 
first letter are calculated on the assumption that the pistons and 
valves are perfectly tight. ; : 

Now suppose there was a leakage past the high-pressure piston, 
then, since the high-pressure valve chest is supplying 2°121b. of 
mixture per revolution, of which some gets past the high-pressure 
piston, and thence into the intermediate-pressure cylinder, it is 
obvious that the weight remaining in the high-pressure cylinder must 
be less than 2°12 1b, per revolution by the amount of the leakage. 
But “‘C. E. B.” says it is exactly 2°121b., which is absurd. The 
same thing applies to leakage past the high-pressure valve. In 
this case the steam leaking past the high-pressure valve would go 
direct to the intermediate-pressure steam chest, and not enter the 
high-pressure cylinder at all, and hence the weight of mixture in 
high-pressure cylinder could never be as much as 2°12 1b, per 
revolution which “C, E, B.” assumes. 

The following is extracted from ‘‘C. E. B.’s” original letter to 
show how he has made the assumption in question:—‘‘ Since 
2121b, of steam and water pass through the cylinders at each 
revolution, there is a gain in heat energy of 113,403 foot-pounds 
in the intermediate in each revolution.” Now this 113,403 foot- 
pounds is the difference of energy between 2°12 1b. of a mixture of 
steam and water at a certain pressure, said to be passing through 
the high-pressure cylinder, and 2°12 1b. of a mixture of steam and 
water at another pressure said to be — through the inter- 
mediate-pressure cylinder ; this so-called gain of energy is xo/ due 
to the comparison of 212 lb. of mixture in the intermediate- 
pressure cylinder with any less weight of mixture—due to leakage : 
in the high-pressure cylinder, which would have made “‘C. E. B.’s 
argument intelligible. d 

He probably has not realised that he is comparing equal weights 
in each cylinder, as he takes the difference of energy of 1 lb. of 
the mixture in each cylinder and multiplies this difference by the 
weight supplied to the engine per revolution, A moment's thought, 
however, will convince him that he is comparing the energy of equal 
weights of mixture in each cylinder, thus rendering his argument 
valueless. In conclusion, I do not think anything can be gained by 
discussing ‘*C. E. B,’s” tin pot experiment ; and I have already 
shown that, by comparing the energy due to the actual weight of 
mixtures present in the cylinders at the given pressures, there is 
no gain in the intermediate, but, on the contrary, after allowing for 
work done, a slight loss, W. P. Cummins. 

February 3rd. 





GOLD MINING MACHINERY. 


Sir,—I notice the letter of your correspondent ‘‘R. H. H.” in 
your issue of January 12th. Briefly, ‘‘placer-mining ” machines 
consist of a small bucket or ladder dredge or excavator, mounted 
on the front end of a frame carried on wheels, The buckets 
deliver the earth or gravel into an amalgamator, which is mounted 
on the frame. A boiler, engine, centrifugal pump, &c., are also 
mounted on the frame, the machine being thus entirely self-con- 
tained. These machines are designed to meet the requirements 
for a plant that can deal successfully with large volumes of low- 
grade deposits, and use a very small quantity of water. They 
have large capacity, occupy small space, are easily handled, and 
extract the finest particles of gold. The machine is operated like 
a steam excavator, but has a chain of travelling buckets instead of 
a boom and fixed bucket. Inquiries for these machines have been 
received from all parts of the world. 

E. E. Russent. TRatMan. M, Inst, Min, Engs, 

103, Tribune-building, New York City, U.S.A., 

January 25th, 


MARINE ENGINE TESTS. 

Sir,—I regret not having been able to address a few words to 
the meeting of Mechanical Engineers at the reading of Professor 
Beare’s paper on ‘‘The Results obtained from Marine Engine 
Trials by the Research Committee,” but as they would have been 
in the nature of a suggestion, perhaps you will allow me to say that 
| was surprised no one drew attention to the fact that the enor- 
mous losses, as evidenced by the temperatures of the funnel gases, 
happened in boilers all having heating surfaces of iron and steel. 

With the knowledge of the greater conductivity of other metals, 
I think it very desirable that some similar trials of similar boilers, 
fitted with brass tubes and copper fire-boxes, should be made to 
see how many of the 700 deg. wasted can be absorbed, assisting us 
still further to arrive at the greatest possible economy in design 
and working. Joun Wa. Howarp, 

Crown Buildings, 78, Queen Victoria-street, 

London, February 6th, 





THE REFRIGERATING MACHINE OF TO-DAY. 


Sir,—The paper by Professor Linde on ‘The Refrigerating 
Machine of To-day,” which recently appeared 1n your journul, is a 
valuable addition to the published. data on that subject, and as 
Messrs, J, and E. Hall appear from their letters to disagree with 
certain statements detrimental to CO, as a refrigerating agent 
made by Professor Linde, it seems to me desirable the point 
should be cleared up. This can readily be done if Messrs. Hall 
will give the dimensions of compressor they find it necessary to use 
for CO, for a fixed duty, say, to cool 4000 gallons of brine per 


be interesting if Messrs. Hall would supplement their information 

by —s where and for what length of time during the voyages 

through the tropics to which they refer, the water used for con- 

densing was met with as high in temperature as 88 deg. 

Albany-buildings, 47, Victoria-street, SaM. PUPLETT, 
Westminster, 8.W., February 7th. 





PRODUCTION OF OZONE. 


Sir,—In connection with your short article in the issue of 26th 
January, on the production and utilisation of ozone, many of your 
readers may feel interested by being informed that there is now 
ready to be introduced in this country an incorrodible apparatus of 
aperfectly simple, cheap, and practical form for producing pure ozone 
on a small scale, viz., for purifying the air in offices, bedrooms, sick- 
rooms, and other localities, It is not dependent upon electrical 
but chemical action, and can be set going and maintained in action 
by anyone without special skill or experience. As its medical 
application in the case of lung diseases lies beyond the scope of 
our paper, we will not dilate upon it, but merely state that it has 
en in successful use for some time at the Pasteur Institute, Paris, 
and many other places, We shall be pleased to show the apparatus 
to anyone really interested in the matter. JENSEN AND SON, 
77, Chancery-lane, London, 
February 7th. 





TEST OF AN ELECTRICAL PLANT. 


Sirn,—We are glad to be in a position to reassure ‘‘ Consulting 
Engineer ” as to the figures PF gene gave in our letter published 
in your issue of January 26th, and for which we are responsible. 
The indicator springs had been standardised ; not only so, but 
owing to the very high efficiency as given by the figures, the 
indicator springs were checked again after the tests, and found to 
be correct. The electrical measuring instruments had also been 
standardised by direct comparison with the standard ohm and cell. 
The figures given are the mean of several observations in each 
test, the indicator diagrams and the electrical readings being taken 
simultaneously, 

Your correspondent can scarcely make the figures of the table 
agree with the plotted curves if he mistakes the efficiency curve 
for the indicated horse-power curve. The middle curve, which is 
that of the indicated horse-power, is just below the 350-indicated 
horse power line at 1000 ampéres, and comes nowhere near 445- 
indicated horse power. We may add that the result is not unpre- 
cedented, since at a test of a similar set for the Knightsbridge 
station made eleven months ago, the efficiency at all loads agreed 
almost exactly with that now obtained for the Glasgow set. We 
did not publish the figures then, but the repetition of the same 
good result at an entirely independent test gave us the assurance 
that they were exact. We regret the anonymity of your corre- 
spondent, which precludes us from asking him to be present at a 
test of a similar set which will take place in a few weeks. 

SIEMENS Bros, anp Co., LiMiTED. 

12, Queen Anne’s Gate, (ALEX. SIEMENS, Director.) 

Westminster, London, February 7th. 





TAPER CRANK PIN-HOLE BORING MACHINE. 


Sir,—I see in your issue of the 2nd inst. you describe and illus- 
trate a conical hole boring machine for boring cranks, invented 
and patented by Messrs, Von Giilpen, Lensing and Von Gimborn. 
In noticing this you are evidently not aware of one which was 
made here by the late Mr. Benjamin Goodfellow upwards of thirty 
years ago for boring cranks, &c., in position, and has been used in 
thousands of instances to the present day. In fact, I think the 
older machine is the more useful of the two, because it can be 
used for boring parallel holes if required, or can bore a hole of any 
taper up toa certain and considerable limit, and will allow the 
larger end of the hole to be either at the back or the front of the 
crank ; also the cutting tool is automatically fed to its work, thus 
giving a regular and certain motion, and thereby boring a better 
hole than if it was fed up by hand, whereas Messrs, Von Giilpen’s 
machine, as illustrated, can only bore the hole where the large end 
is towards the machine. It is made and set for one taper, which, 
according to the illustration, cannot be altered, and the cutting 
tool has to be fed up to the work by hand. I hope that you will 
favour me by inserting this short letter in your next issue, 

Hyde, Manchester, February 7th. G. B. GoopFELLow, 








MANCHESTER ASSOCIATION OF ENGINEERS. 


THE members of the Manchester Association of Engineers held 
their thirty-eighth anniversary dinner on Saturday at the Grand 
Hotel, Manchester, about 150, including friends, sitting down, and 
Mr. Thomas Daniels, M.I. Mech. E., the President, occupying the 
chair. Amongst those present, including invited guests, were the 
Mayor of Salford— Alderman Bailey—Mr. H. J. Roby, M.P.; Mr. 
James Abernethy, F.R.S.£., C.E., consulting engineer; Mr. E. 
Leader Williams, C.E., the chief engineer; and Mr. Marshall 
Stevens, the manager of the Ship Canal ; together with Mr. W. J. 
Crossley, one of the directors. Matanaily. with the Ship Canal so 
largely represented, the after-dinner speeches to a large extent 
turned upon the completion and prospects of this important water- 
way. The usual loyal toasts and ‘‘ Our Municipal Corporations,” 
proposed by Mr. H. Webb, J.P., and responded to by the Mayor 
of Salford, and Mr. Saxon, having been duly honoured, the secre- 
tary, Mr. F, Hazleton, read the annual report of the Council for 
the past year, which showed that during the twelve months there 
had n added to the membership roll thirteen honorary annual 
members, and five ordinary members, and that after taking into 
account the loss by death, resignation, and erasure, the total 
number of names of all classes on the roll amounted to 350; 
namely, twenty-five honorary life members, 113 honorary annual 
members, and 212 ordinary members. The financial statement 
showed that the balance standing to the credit of the Association 
—after payment of all accounts due up to December 31st— 
amounted to £3324, as against £3305 at the close of the preceding 
year. 

Mr. H. J. Roby, M.P., in proposing ‘‘Prosperity to the Man- 
chester Association of Engineers,” said he knew of no enterprise in 
his time which had exacted so much enthusiasm, and which had 
been characterised throughout by such indomitable perseverance 
and endurance on the part of those associated with it, as the 
Manchester Ship Canal ; but if there was one suggestion he might 
throw out, it was that, when he looked on the bridges in the canal 
at Barton, he thought possibly there might be a further field for 
engineers to conquer—that of giving an artistic beauty to the 
useful and the strong. 

The President, in responding to the toast, said the Association 
did its best to keep in advance of the times in mechanical engineer- 
ing, and in instructing the members in the scientific and commercial 
sides of their profession. AsaSociety they were surely but slowly 
prospering, and they hoped gradually to admit an element into 
a _— which would make them as an Association still more 
usefu 

Mr. T. Ashbury, C.E., proposed ‘‘ The Engineering Profession,” 
and, in responding, 

Mr. James Abernethy, F.R.S.E., gave a short historical sketch 
of the promotion and completion of the Manchester Ship Canal. 
The great commercial district of which Manchester was the centre 
had now, as a result, become an important seaport, and the con- 
struction of the canal would for all time reflect great credit upon 
the enterprise of those who had been connected with it. Speak- 
ing asa shareholder, he had very great confidence in it from his 
knowledge of the Ship Canal, particularly of all the collateral 
advantages attendant upon it, that it would eventually prove 








hour from 14 deg. to 8 deg. Fah. These particulars have already 
been published in reference to ammonia machines, Jt would also 


meet the constantly increasing foreign competition. Mr. W. J. 
Crossley also responded. 

The toast of ‘‘Our Guests,” proposed by Mr. S. Dixon, was 
responded to by Mr. F. Monks, of Warrington, and Mr. Marshall 
Stevens. Mr. Monks, as a well-known representative of the 
Lancashire iron trade, expressed the opinion that they were on 
the threshold of a considerable improvement, and they could not 
help but be benefited by the magnificent waterway that had now 
been opened to Manchester ; altogether he felt confident they had 
better times in store for the industries of that immediate district. 
Mr. Marshall Stevens addressed himself specially to the engi- 
neers of the Manchester district, reminding them that the only 
two matters of mechanical engineering of any importance, follow- 
ing upon the construction of the Manchester Ship Canal, were the 
work of distant engineers, and he would urge the Manchester 
engineers not to spend all their time in praising the canal, but to 
go in and benefit by it. There were no end of things yet to be 
done to develope the undertaking—grain, silos, storage warehouses, 
floating warehouses, petroleum tanks, and many other things were 
needed, and he would urge that the local engineers should not let 
others come and find all this field open to them, but that Man- 
chester engineers should go into the work and take advantage of a 
great chance such as did not come every day. 

Mr. J. Craven proposed the Manchester Association of Students 
of the Institute of Civil Engineers. Mr. E, Leader Williams, in 
responding, referred briefly to the completion of the Manchester 
Ship Canal, and especially the great assistance which had been 
received from Mr. Abernethy. 








Naval ENGINEER APPOINTMENTS.—The following appointments 
have been made at the Admiralty :—Chief Engineers: William J. 
Brown, to the Brisk; Henry J. Rampling, io the Charybdis, to 
date February 7th; Albert V. Blake, to the Cordelia, to date 
January Ist; and Charles F. H. Tillbrook, to the Skipjack, to 
date February Ist. Engineers: George P. Webster, to the 
Victory, supernumerary, to date January 27th, and to the 
Basilisk, to date February 7th, and Herbert W. Harris, to the 
Repulse, to date February 13th. Assistant Engineer: William 
Rattey, to the Inflexible, to date February 13th. 

HULL AND District INsTITUTION OF ENGINEERS AND NAVAL 
ARCHITECTS.—The usual monthly meeting of the members of the 
above Institution was held on Monday last, the Sth inst., the 
President, Mr. J. Spear, in the chair. Mr. F. Someracales read a 
paper on ‘‘ The Water-tight Subdivision, and the Pumping Arrange- 
ments of the First-class Cruisers Recently Completed.” The 
author commenced by describing the arrangement of water-tight 
bulkheads, indicating generally the position and the size of the 
various compartments, and the various purposes for which they 
were intended, separating them into groups according to their 
position in the ships. The different kinds of water-tight doors 
adopted were next discussed, and finally a general description was 
given of the steam and hand pump services with the various sluice 
valves, drain pipes, &c., in connection therewith. The paper was 
illustrated by diagrams exhibiting the magnitude and extent of 
the work involved in connection with the subjects dealt with. 

THE BRIDGES OVER THE MANCHESTER SHIP CaNAL.—In reply to 
questions concerning the height of the bridges over the Man- 
chester Ship Canal, Mr. Marshall Stevens, the manager, says all 
the fixed bridges crossing the Manchester Ship Canal have a clear 
headway from under girder of bridge to the normal water level of 
75ft., but when altering masts or building new steamers owners are 
advised not to have their masts higher than 70ft. above “light 
water-line,” as in case of a flood or high tide the 75ft. headway 
might be reduced a few feet, and which might necessitate the 
detention of the vessel for an hour or so until the tide or flood had 
subsided. Below are the official measurements of all the fixed 
bridges across the canal. The barque Sophie Wilhelmine left 
Manchester in ballast and passed safely down the canal, the height 
of her masts from water-line, as stated by the master, being 74ft. 3in. 


Height of fired bridges. 





ft. in 
Ivinus vallway wieduct . .. 2 cs cc cc sc cc ce 29 8 
Partington railway viaduct .. .. .. .. «. «2 « 75 4 
Warburton high-level bridge «cw we 
Latchford railway viaduct.. cue 
Latchford high-level bridge ae 4s 00 se ts ce C6 & 
Acton Grange railway viaduct... .. .. .. «. 2 «. 77 24 


THE CIVIL AND MECHANICAL ENGINEERS’ SocteTy.—A paper was 
read before this Society by Mr. A. Fairlie Bruce. A.M.1.C.E., on 
the ‘‘ Rosario Sewage Works,” on February Ist, 1894. The author 
commenced his paper by stating that public attention was not 
forcibly drawn to the unhealthy condition of the town of Rosario 
in the Argentine Republic, until the cholera outbreak of 1886 
aroused attention, and that plans for a system of drainage were 
then prepared by Mr. Featherstonhaugh, and accepted by the 
authorities the following year. He then went on to describe the 
system adopted for the sewers, the town being divided for drainage 
purposes into three districts, namely, the Mendoza, Santa Fé, and 
Catamaria. The Mendoza section has an area of about 1200 acres, 
of which 740 are drained. The main sewer is oval in shape, has a 
sectional area of 25 square feet, a gradient of 1 in 500, and a dis- 
charge of 7611 cubic feet per minute, equal to jin. of rainfall per 
hour. The heaviest recorded rainfall for four years was 34in. in 
six hours, and only one-fourth to one-fifth of the rain reaches the 
drains. The sewage is discharged into the river Parana. Various 
interesting details were given of the work and its construction in 
the district just named, after which the districts of Santa Fé and 
Catamaria were dealt with. Allusion was made to the foul con- 
dition that the soil was in, and the difficulties experienced in con- 
sequence in carrying out the tunnelling work, of which there was 
a large quantity, many men having suffered from blood poisoning. 
The breakage of the iron pipesin unloading from the ships was 
only 1‘l per cent., and that of the stoneware pipes 2°6 per cent. 
Extracts were next given of reports of Sir Joseph Bazalgette and 
others as to the inappreciable effect of the discharge of the sewage 
into the river Parana. The author was the resident engineer, and 
Messrs. J. G. Meiggs, Son, and Co., were the contractors, 

THe JunioR ENGINEERING Soctety.—The last visit of this 
Society was to the Battersea Polytechnic Institute, on the invita- 
tion of the Principal, Mr. 8S. H. Wells, Wh. Sc., by whom, with 
Mr. W. G. Walker, a large party of members were shown over, 
special arrangements being made for their reception. At the 
meeting of the Society held last Friday a paper was read by Mr. 
A. H. Dykes, A.I.E.E., on “The Construction and Working of 
Electro-Motors.” The author commenced by stating that whenever 
a current of electricity is passed through a conductor lying ina 
field of magnetic force, as between the poles of an electro-magnet, 
the conductor has a tendency to move across the field. If the force 
is sufficient to overcome the opposing force, and move the con- 
ductor across the field, an electro-motive force is set up in it, and 
the potential difference required to send the current through it is 
increased by the amount of this back E. M. F., or PD=e+c7, 
where * is the resistance of the conductor. The work done is 

DxC=ec+er,ec being the equivalent of the mechanical 
work done in moving the conductor, and c? x + the power wasted in 
heat. It was then shown how this simple motion of translation can 
be converted into a motion of rotation, and the function of the 
commutator was explained. The torque exerted hy a motor was 
seen to be dependent on the number of conductors on the 
armature, on the current passing through it,and on the strength of 
tield produced by the field magnets. The various ways of winding 
the electro-magnet were dealt with, and the relative gee of 
shunt and series motors for different requirements considered, 
examples being taken from tests of the City and South London 
Railway motors. The paper concluded with a description of the 
faults most likely to occur—“ earths” and ‘‘shorts”—and the 





remunerative to the shareholders, whilst it would certainly prove 
valuable in the way of enabling the industries of the district to better 





best means of determining and repairing them. Specimens of parts 
of electro-motors were exhibited. 
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PUBLISHER’S NOTIOE, 


«.* With this week's number is issued as a Supplement a Two-page 
* Engravin, of the Japanese Protected Cruiser Yoshino. Hvery copy 
ast y the Publisher include copies of the Supplement, and 
subscribers are requested to notify the fact should they not receive 
them. Price 6d. 
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TO CORRESPONDENTS. 


Registered Telegraphic Address, ‘‘ ENGINEER NEWSPAPER, 
LONDON.” 


*.* In order to avoid trouble and confusion, we find it necessary to inform 
correspondents that letters of inquiry addressed to the public, and intended 
for insertion in this column, must in all cases be accompanied by a large 
envelope legibly directed by the writer to himself, and bearing a penny 
postage stamp, in order that answers received us may be forwarded to 
their destination. No notice can be taken of communications which do not 
comply with these instructions. 

*.* We cannot undertake to return drawings or manuscripts ; we must there- 
Sore request correspondents to keep copies. 

*.* All letters intended for insertion in Tue Enorveer, or containing 
questions, should be accompanied by the name and address of the writer, 
not necessarily for publication, but as a proof of good faith. No notice 
whatever can be taken of Yy icati 

W. F. R. (Finchley )—See our advertising columns, 

M. A. R.— We do not know certainly. We believe the water shoots were not 
patented. Indeed, it is not easy to say what there was to patent. 

J. W. (Blackburn.)—You will find a series of articles on “ Liquid Fuel 
Furnaces” in Tat ENGINEER, Vol, lv. and lxvi. No doubt you will sind 
this volume in the public library 

A. L. 8.—We are obliged for your letter. We see, however, no reason to 
change our views, nor have we ever met with an instance in which any con- 
Jusion occurred, We have never heard a piston pump called a plunger 
pump by anyone but yourself. 

J.D.—IJf there be no agreement between the co-owners of the patent to the 
contrary, each patentee may assign his share or interest in the patent to 
whomsoever he pleases, or he may work the invention independently of his 
co-patentee, and without any obligation to aceount to him for any of the 
profits, Whether he can grant a licence and take the royalties without the 
concurrence of the co-patentee, has not been decided, We cannot answer 
your last question, Consult an adve rtising agent. 

G. C. O. W.—IJf you have space for a pond you can return the condensing 
water into one end and withdraw it cooled down at the other, If you have 
not space for a pond construct a framework of angle iron hurdles; lay fas- 
cines or bundles of twigs on these; pump the hot water on to the top and 
let it descend through the ticigs to the bottom ; it will be cooled, and can be 
used over again. You will find an arrangement of this kind illustrated in 
Tue Enorneer for May 3rd, 1889, page 366. The cooler is marked 1 in the 
engraving of the Compressed Air Company's Works, Belleville. 

W. J. W.—Firstly, we do not know anything about the Pohle air lift pump. 
Secondly, we do not know anything of Matthews’ patent system. Thirdly, 
how you are to obtain more water is a question which it would be quite 
impossible to answer without complete geological data, If the aell is in the 
chalk you may get what you want by going deeper, or you may not, The 
watershed of the district, the position of the well in the basin or valley, the 
presence of other wells near yours—in short, an alinost endless series of con- 
ditions have to be dealt with. 








SCOTT'S MOULDING MACHINE. 
(To the Editor of The Engineer.) 
Sir,—Will any reader tell me who is now making 
machine? Messrs Kendall and Gent used to make it. 
Dowgate-hill, February 8th. 


WOOD MATCH-MAKING MACHINERY. 
(To the Bditor of The Engineer.) 

Sir,—We shall be obliged if you or any readers can give us the names 
of the best firms in the United Kingdom who are makers of wooden 
ma‘ch-making machinery, and to whom we could apply for quotations. 

Glasgow, February lath, B. K. C. 


Scott's moulding 
HP. 


A PROBLEM IN HAULAGE. 
(To the Editor of The Engineer.) 

Str,—I think that you may allow mea brief reply to Mr. W. R. Hague’s 
strictures on my solution of the 29th ult. 

I had not e an error in calculation, neither am I unacquainted with 
the works of Molesworth, D. K. Clark, &c., but as far as m experience 
goes the starting effort is much greater than the traction effort, and it is 
the greatest stress, not the pen for which the rope must be adapted. 

Since Mr. Hague's formula contains an expression for velocity, it does 
not seem applicable in a case of starting from rest. 

Suffolk House, Lawrence Pountney-hill, London, 

February 12th. 


OBLIQUE ARCHES. 
(To the Bditor of The Engineer.) 
1 S1r,—Referring to the answer in your column ‘To Correspondents ” 
‘ast week in reply to “Student” ‘ve oblique arches, it may interest 
Student” and your other readers to know that Mr. Geo. J. Bell, county 
Surveyor of Cumberland, has in the press and will be issued very shortly 
4 practical work on ‘* Oblique Arches.” I have been privileged by the 
author to see a 
72 bridges of di 


Frep. HoveNDEN. 





ead of this work, wherein will be found dimensions of 
fferent spans and angles of obliquity, with clear and 








simple illustrations for calculating and making all the e yror ewe | tem- 
plates, &c. The whole matter is within the range of understanding of 
any aver: —el mason. R. G. Rocrrson. 
28, Castle-street, Carlisle, February 13th, 


GRINDING BRASSFOUNDRY DROSS (NOT SKIMMINGS.) 
(To the Bditor of The Engineer.) 

S1r,—I produce some three or four ‘tons of this per year, which I have 
to get ground in a mortar mill. Do any of your readers know of a small 
mortar mill or any other similar small apparatus whereby I could grind 
this, say, weekly, which would enable me to keep my foundry and yard 
in a much cleaner condition than at present? BRASSFOUNDER. 

Halifax, February 7th. 





SUBSCRIPTIONS. 

Tue EnGIneeR can be had, by order, from any newsagent in town or country 
at the various railway stations; or it can, if preferred, be supplied direct 
from the office on the following terms (paid in advance):— 

Half-yearly (including double number)... .. £0 148. 6d, 
Yearly (including two double numbers)... £1 9s, Od, 

If credit occur, an extra charge of two shillings and sixpence per annum will 
be ma THE ENGINEER is registered for transmission abroad. 

A complete set of THE ENGINEER can be had on application. 

In consequence of the reduction of postage on newspapers to one uniform rate 
for any destination outside the United Ringdom, Foreign Subscriptions 
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weekly and post free. Subscriptions sent by Post-office Order must be 
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thirteen copies of THE ENGINEER. Price 2s. 6d. each. 


ADVERTISEMENTS. 


*," The charge for advertisements of four lines and under is three shillings, 
for every two lines afterwards one shilling and sixpence; odd lines are 
charged one shilling. The line averages seven words. Whenan advertise- 
ment measures an inch or more, the charge is ten shillings per inch. All 
single advertisements from the country must be accompanied by a Post-office 
Order in payment. Alternate Advertisements will be inserted with all 
practical regularity, but regularity cannot be guaranteed in any such case. 
All except weekly advertisements are taken subject to this condition. 

Prices for Displayed Advertisements in “‘ ordinary” and “ special” positions 
will be sent on application. 

Advertisements cannot be inserted unless delivered before Six 
o'clock on Thursday evening; and in consequence of the 
necessity for going to press early with a portion of the edition, 
ALTERATIONS to standing advertisements should arrive not 
later than Three o'clock on Wednesday afternoon in each week. 


Letters relating to Advertisements and the Publishing Department of the 


paper are to be addressed to the Publisher, Mr. Sydney White; all other 
letters to be addressed to the Editor of Tok ENGINEER. 





MEETINGS NEXT WEEK. 

InstTITUTION OF Crv1L EnGIngeRs.—Tuesday, February 20th, at 25, Great 
George-street, Westminster, 8.W., at 8 p.m. Papers: “Forging by 
Hydraulic Pressure,” by Mr. Ralph Hart Tweddell, M. Inst. C.K 
Students’ visit, Friday, February 23rd, at 2 p.m, to the Paper Mills of 
Messrs, Joynson and Son, at St. Mary Cray. Train leaves Victoria at 
12.50 p.m. 

{NsTITUTION OF ELEcTRICAL ENGInEERS.—Thursday, Feb: 
at 25, Great George-street, Westminster, at8p.m. Papers: ‘‘Ona 
of Testing the Magnetic Qualities of Iron,” by Gisbert Kapp. 
C.E., member ; ‘‘ A Note on Parallel Working through Long 
W: M. Mordey, member. 

CLEVELAND INSTITUTION OF ENGINEERS. — Monday, February 19th, at 
the Literary and Philosophical Society, Corporation-road, Middlesbrough, 
at 7.30 p.m. Paper: ‘‘ Economy of Steam in Rolling Mill Engines,” by 
Mr. R. J. Worth. 

THe Lonpon CHAMBER OF COMMERCE.—Thursday, February 22nd, at 
Botolph House, Eastcheap, at 2.30 p.m. Paper: ‘‘ The Commerce of East 
—_ and its Prospects of Future Development,” by Mr. George 8. Mac- 

enzie. 

RoyaL Meteoro.ocicat Society. — Wednesday, February 21st, at 25, 
Great George-street, Westminster, at 8.p.m. |Papers: ‘‘ Temperature, 
Rainfall, and Sunshine at Las Palmas, Grand Canary,” by J. Cleasby 
Taylor, M.D.; ‘‘Report on Phenological Observations for 1893,” by 
Edward Mawley, F.R. Met. Soc.; ‘‘Comparative Observations with Two 
a Screens at Ilfracombe,” by William Marriott, F.R. Met. 


22nd, 
ethod 
M. Inst. 
Lines,” by 


Society or Arts.—Monday, February 19th, at John-street, Adelphi, 
at8p.m. Cantor lectures. ‘The Decorative Treatment of Artificial 
Foliage,” by Hugh Stannus, F.R.I1.B.A, Tuesday, February 20th, at 
8p.m. Paper: ‘‘ The Arts and Industries of Belgium and the Antwerp 
Exhibition, 1894," by Edouard Séve. Wednesday, February 2lst, at 
8p.m. Paper: “ Electric Signalling Without Wires,” by W. H. Preece, 
U.B., F.R.S. 





DEATHS. 
On January 22nd, at his residence in New York city, Mr. Jonn H. 
Harris, of the Worthington Pumping Engine Co. 


On the 11th inst., within four days of his 90th birthday, at Coldstream 
House, Old Trafford, Joun GaLLoway, of Manchester and Mobberley. 
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THE BRITISH MANUFACTURER ABROAD. 


Every authority tells us that trade is improving, and 
asserts that it will possibly be even very good in the not 
distant future. For once we believe that the authorities 
are right, and that English manufactures of all kinds 
will be sold with comparative ease instead of with in- 
credible difficulty and risk. There are many risks; risk 
of the kind incurred by giving long credit to purchasers 
of doubtful commercial stability; risk of exciting the 
wrath of the trades union leaders by taking low prices. 
In the hurry of revived business, in the hour of our jubi- 
lation, men are apt to forget the past, and do not care to 
ask themselves how it is that they have lost trade. 
France, Germany, any and all of our competitors, must 
settle for themselves to what their misfortunes have been 
due. They are not quite the same in all cases; and be 
they what they may, it is useless to concern ourselves, 
as the manner of some men is, with them, while we pay 
no attention to our own national commercial short- 
comings. The time is opportune for uttering a warning, 
nay, even for going further, and offering the unpalatable 
thing advice. ‘‘ Standers by see more of the game than 
the players "—an old casket of homely form containing 
a jewel of truth. Standing by we can estimate the effect 
of a trading policy better than those who follow it. 
Besides, it is not so much our privilege as our duty to 
possess information not generally available ; to hear all 
sides, and to know as well what the foreigner thinks of 
England as what the Englishman thinks of Germany, or 
France, or Italy; their ways and their methods of 
making, and buying, and selling. The possession of such 
knowledge enables us to say certain things to our readers 
which may not be sweet or lovely things to hear, but 





which, nevertheless, it is well to hear, and may be profit- 
able and useful. 

The essence of successful trading lies in supplying just 
what purchasers want; and it may be taken as proved 
that the customer invariably wants that which is true. 
It matters nothing whether it is a horseshoe nail or a 
locomotive ; a yard of calico or a ship of war, the pur- 
chaser expects that his purchase shall be what it is said by 
the seller tobe. Now, it is an old story often told—but 
it will bear telling again—that the Englishman is given 
to offend by refusing to sell what the buyer wants, and 
attempting to induce him to havesomething else. It has 
been argued that this results from conceit. John Bull 
thinks that he knows best what is good for everyone, and 
acts accordingly, consoling himself when he loses a market 
with the reflection that the men who have not bought 
from him are fools. Reflections may comfort, but they 
cannot feed anyone, and it would be wiser and more 
satisfactory in the end in every way if John Bull would 
content himself with making and selling what was wanted 
—but a little better than ever before—instead of attempt- 
ing to convert folk to his own way of thinking. If, for 
example, a Roumelian peasant wants a wooden plough, 
why not let him have it instead of trying to force an iron 
implement upon him. It has been said that the people 
of the United States, especially in the north, are the 
most conceited persons on the face of the earth. This 
is no doubt a much exaggerated proposition, but it must 
be conceded that personal faith in the superior merits of 
his own opinion never prevents an American from effect- 
ing asale. He will supply just what is wanted, and ask 
no questions. As for our German rival, the element of 
conceit never touches his trade. He will sell anything and 
make anything, and if he cannot make it at first, he will 
go on trying until he can. It is not very easy to say who 
is the principal offender among Englishmen. The 
employer often lays the blame on his workmen—as in 
the case some years ago of a heavy Australian order for 
sheep shears of a special type, which was lost because 
the men would not make them. The employer is not 
infrequently responsible, taking upon himself to insist 
on selling that which is not just what the purchaser 
wants. And, lastly, we have the middleman, agent, or 
consignee ; a gentleman who is, we fear, responsible for 
a great deal of bad trade—notwithstanding which he is 
of inestimable value. 

But while the refusal to let the would-be purchaser 
have just what he wants is reprehensible, it is not 
necessarily disastrous. Indeed, it does more negative 
than positive mischief. Far otherwise is the sale of 
that which is either not true, or is found to be frankly 
imperfect. It will not damage the reputation of a firm 
of mechanical engineers to refuse to execute a certain 
order, but it is disastrous to carry out the order in a way 
to dissatisfy him ordering. It is the fashion to say that 
such a thing is never done by Englishmen; only 
Germans are guilty of such an offence. We wish that 
we could believe this; we would be happier if we 
could accept the statement as one capable of proof 
at any moment. Unfortunately facts constantly come 
to our knowledge which are fatal to faith in the 
incorruptible trustworthiness of English engineers. Not 
long since came a story concerning a large order for 
railway tires. They were togoabroad. The instructions 
as to dimensions were very precise. The tires were not 
supplied direct from the makers, and when they arrived 
at their destination it was found that they must all be 
re-bored before they could fit the wheels. Need we stop 
to point out what a mistake was made? Not a mistake 
in dimensions. Very recently an order reached this 
country for some narrow-gauge lines of light railway for 
a large factory in the East. The gauge, nominally of 
24in., varied as much as half an inch when the rails 
were bolted to the iron sleepers. About one-half of the 
bolt-holes had to be re-punched, packing of hoop iron put 
in, and the bolts put back. Then the flanges of the wheels 
caught the bolts, and these had nearly all to be put in 
the lathe. When a complaint was sent to the makers the 
reply was that ‘‘ they were very sorry, it was the fore- 
man’s fault.” How is trade to be kept by traders of 
this type? In another instance an order for a 
mill engine of considerable power was given to 
a firm basing a high reputation on the enormous 
number of engines they had sold. This engine has 
been described to us as a very little engine put under a 
microscope. We need scarcely say that much more than 
mere increase of dimensions is needed to give increased 
power. What will do very well in a 10-horse engine will 
not do in a 100-horse engine if it is only made larger. 
Thus, in the engine of which we write the main bearings 
were adjusted horizontally by a single set-screw, which 
had to take the whole resultant thrust of the connecting 
rod. The cylinder was provided with loose port faces, so 
badly fitted that at the end of a week they had to be 
pulled out and replaced with others of cast iron. Such 
practice is quite inexcusable. In another case a number 
of locomotives were so badly erected that after being a 
short time at work they had to be taken down and 
rebuilt at a cost of over £100 an engine. It is not 
pleasant to have to write of such things, but they happen. 

Is it to be supposed that they are the result of 
dishonesty ? Certainly not; they are the outcome of 
incompetence or carelessness. The defective rails were 
the result of the culpable negligence of a foreman in the 
first instance, and of something closely akin to that on 
the part of the works manager. On top of all came 
absence of discipline and control, for which the pro- 
prietors must be held responsible. We do not hesitate 
to say that from shops properly organised it would have 
been impossible to turn out work so defective. The 
miniature magnified steam engine was the result of ignor- 
ance. The firm had had no experience worth mentioning 
with anything but small engines, and the large engine seems 
to have been the result of a training acquired only in a 
technical school by the man responsible for the design. 
It is in one sense very satisfactory to think that errors 
and blunders of this kind are made in all honesty; but 
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there are, we think, engineers who would scarcely be 
satisfied with clearing their honour as men at the 
expense of their reputation as engineers. The worst 
injury done by those who are unable or unwilling 
to maintain the reputation of British wares in the 
markets of the world, is that the world is not slow to 
regard such people as far more representative than they 
are. A few mistakes can do incredible mischief. Not 
many years have passed since the market for machine 
tools in an important Italian district fell into the hands of 
the Germans because cf the failure of tools supplied by 
an English house. It was argued that the price was so 
low that the work could not be good. Our readers may 
be left to judge how far such an excuse was valid. The 
whole affair is now a matter of history, but we believe 
that the market has not been recaptured by English firms. 
It would be unprofitable to pursue this subject further. 

Happily for this country cases such as those we have 
just cited are the exception, not the rule. But, on the 
other hand, we believe that we have understated the case 
against English engineers and manufacturers as regards 
letting foreigners have what they want. Manchester 
would fain teach Japan what is good for it; Birmingham 
knows better than the Australian settler what he ought 
to buy; Sheffield told the backwoodsman years ago that 
he did not really know what a felling axe ought to be. 
It is a good thing no doubt to teach, but it is still better 
to learn. Britain's chance is no doubt coming again. 
We live in the hope that the most will this time be made 
of it in every market. 


THE CLOSE OF THE CORDITE CASE, 


THE continuation of this protracted trial occupied a 
complete week, from the time when we last summarised 
its progress in THE EnGInrer. The chief burden of 
defence fell upon Professor Dewar, who underwent a 
cross-examination in itself severe, and rendered more 
formidable by a tacit recognition on both sides of the 
existence and importance of those weighty ethical issues 
to which we have before alluded. There was more spirit 
both in attack and defence than could be reasonably 
accounted for by divergence of scientific opinion, or even 
of material interests. Bearing in mind the usual abject 
attitude of a witness under discomfiting cross-examina- 
tion, it is instructive to remember that, on more than 
one occasion, the greater familiarity with his subject 
which distinguishes an expert witness from a counsel 
of whatever technical reputation, sufficed in this instance 
to bring about a reversal of the position commonly 
characteristic of such interlocutors, and enabled the 
chemist to embarrass his assailant and blunt his weapons. 
As a matter of fact a technical witness firm in his 
opinion, and possessed of reasonable assurance, is more 
than a match for any barrister with a brief-bought know- 
ledge. Apart from the question of the nature of the 
nitro-cellulose used, the statement of most moment in 
Professor Dewar’s evidence was that at the time he was 
engaged in devising cordite he did not consider that he 
was merely improving ballistite, but that he was occupied in 
the production of a smokeless powder essentially different, 
though referable to the same type. To this view he 
adhered, in spite of passages excerpted from letters which 
passed between him and Mr. Nobel relative to the 
progress that was being made in smokeless powders in 
general, and ballistite in particular. Throughout this 
stage of the proceedings, the real line of defence was for 
the moment obscured by the mere din of battle; but—-in 
chemical language—on the replacement of the Dewar 
radicle by the Abel group, a modification of properties 
was perceptible. Sir Frederick Abel, though adopting a 
conciliatory attitude during his cross-examination, was 
very definite in his opinion that a substantial difference 
in kind existed between cordite and ballistite, even 
while conceding that the manufacture of a propulsive 
explosive from nitro-glycerine was a novelty in 1888, 
and was due to Mr. Nobel. The appearance of Dr. 
Dupré as a witness provoked a good deal of curiosity 
— which was not fully gratified, however — for he 
had been a member of the Explosives Committee, 
and his subsequent dissociation therefrom, due, no doubt, 
to adequate reasons, had caused not a little comment. 
On the conclusion of his evidence, which did not add 
materially to the history of the case, a long string of 
well-known chemists and several engineers were called, 
examined, cross-examined, and re-examined on matters 
that had been thoroughly thrashed out a dozen times 
before, particularly on the well-worn theme of solubility 
of nitro-cellulose of various degrees of nitration. In 
short, the whole routine of an important trial destined to 
turn on matters of opinion rather than fact was religiously 
observed, and it was made manifest that the weight of 
metal on the Government side was vastly superior to that 
which could be brought to bear on behalf of the plaintiffs. 

The closing speech for the defence was in the hands of 
Sir Richard Webster, who referred in perfectly definite 
terms to the contention of the plaintiffs that Sir Frederick 
Abel and Professor Dewar had been guilty of the expro- 
priation of Mr. Nobel’s invention, and alluded to the 
statements that had appeared in certain journals favour- 
ing this view. He dealt at some length with the argument 
of Mr. Moulton that the ballistite patent was a master 
patent, and that its gist had been taken in the invention 
and protection of cordite, and endeavoured to show that 
if so wide a construction could be admitted for the 
ballistite patent as to cause it to include the use of nitro- 
cellulose of all grades in conjunction with nitro-glycerine 
as a propulsive agent, the scope would be enlarged at the 
expense of precision, and the patent would on that 
account be invalid, and that on adopting the con- 
verse and reading the ballistite patent in its obvious 
sense, the restriction of nitro-cellulose to the soluble 
variety became an essential part of the invention, exclud- 
ing the use of insoluble nitro-cellulose, and therefore 
cordite. Mr. Moulton’s reply calls for little comment, as 
it consisted chiefly of the argument of points which we 
have already put before our readers. One interesting 
passage contained his repudiation of claiming to possess 








that special technical information concerning which his 
learned friends had alternately complimented and rallied 
him. For our part we conceive that if Mr. Moulton has 
more than a general knowledge of chemical and mechani- 
cal science, he has no reason to be ashamed of it. 

No one who had followed the case from the beginning 
to the closing speech can have felt any serious difficulty 
either in determining upon what questions the judgment 
would turn, or to which side the victory would be given. 
In regard to the latter, the conclusion was almost fore- 
gone, there having been but one opinion among those 
at once competent and impartial long before the con- 
clusion of the trial. This conviction was justified by the 
fact that Mr. Justice Romer did not reserve his decision, 
but gave judgment for the defendant with costs imme- 
diately after Mr. Moulton’s closing speech. The 
chief ground for this award appears to be that, in 
the opinion of the Court, the wording of the ballistite 
specification pointed plainly to the use of soluble 
nitro-cellulose, and that a forced reading was neces- 
sary to make it include the employment of insoluble 
nitro-cellulose. A reason for this preference, distinct 
from the greater ease with which nitro-glycerine could 
be gelatinised with soluble nitro-cellulose, was to be 
found in the state of knowledge at the date of the speci- 
fication, which was such that insoluble nitro-cellulose 
seemed to require the adoption of methods of incorpora- 
tion more inconvenient and dangerous than those which 
sufficed for soluble nitro-cellulose. With this know- 
ledge in mind, the failure of Mr. Nobel to claim the use 
of insoluble nitro-cellulose becomes intelligible, as if 
shown to be impracticable it would invalidate the patent. 
The difficulty could obviously have been met by obtain- 
ing a second patent, but wisdom posterior to the event is 
of a somewhat cheap order, and no inventor, however 
far-seeing, can be expected to provide for every outcome 
of a prolific idea. 

The lessons inculcated in this most costly exposition 
are few, brief, and weighty. The most important 
scientifically is that the chemistry of nitro-cellulose is in 
need of extension and revision. That of greatest 
technical moment is that the arbitary division of nitro- 
celluose into soluble and insoluble varieties is of vanish- 
ing significance unless the solvent be accurately specified. 
The conclusion of most interest to the intending patentee 
is more calculated to gratify his patent agent than to 
benefit immediately his pocket, being no less than a 
warning to avoid omnibus specifications. What legal 
deduction, if any, can be made, we will not presume to 
say, but a plain maxim, intelligible to every layman, is 
that insisting—though in more colloquial phrase—upon 
the virtue of retention and reticence in circumstances of 
difficulty. If each learner can appreciate and act upon 
such of these conclusions as are appropriate to his need, 
the ultimate civilising influence of smokeless powders 
will be abundantly demonstrated. 
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IRISH RAILWAY WORKING, 


Tue probability of an early Parliamentary conflict between 
two of the great railways of Ireland gives some interest to 
the statements of the results of the working of the Irish rail- 
ways. For the past half year there has been freedom in 
Ireland from any great industrial conflict, such as that which 
disorganised English railways; and the results of the work- 
ing across the Channel have been very much better. Taking 
the Great Northern of Ireland, we find that it not only main- 
tains its dividends, but it has been able to increase consider- 
ably the balance it carried forward. One of the main 
reasons for this is its comparatively low working cost. A year 
ago the cost of working expenses was 47:17 per cent. of the 
receipts, but for the past half-year it has been reduced to 
46-88 per cent. of the receipts; and this not because of any 
large increase in the receipts, but more through administra- 
tive efficiency, reduction of the cost of compensation, and of 
the sums paid for rates andtaxes. In the past half-year the 
sum spent on capital account has been substantial—£24,589 
—though it is small to that of the English railways in the 
same period. More than a fourth of the total has gone for 
additional working stock ; and nearly all the rest on works on 
the lines open for traffic and on the interlocking of signals 
and the extension of the block telegraph system. There is 
one line in course of construction, the Ardee branch, the 
total cost of which is expected to be about £36,000, of which 
some £982 have already been spent for land, &c., and the con- 
tracts for which have just been let. Probably this limited 
capital expenditure has much to do with the excellent 
results that the Irish railways have to show, because it allows 
the whole energies of the officials to be devoted to the work- 
ing of the traffic. In the working there are some of the 
features that are visible in English railway practice. For 
instance, the receipts from first and second-class traffic are 
diminishing across the Channel as on this side, and the 
receipts from season tickets are increasing. In the expendi- 
ture, too, there is the advantage that few English railways 
had for the past half-year—the advantage of cheap coal; 
whilst though the salaries and wages accounts show the 
familiar increase that is general on railways, it is there more 
moderate in its ratio of advance. The Parliamentary conflict 
we have referred to is that likely to arise from the Midland 
Great Western Railway Company having lodged a Bill seeking 
to extend its railway from Kingscourt to Cookstown, vid 
Armagh and Dungannon. This proposal is to be opposed by 
the Great Northern of Ireland, whose territory it invades, and 
it is probable that the fight will be a keen one between the 
two great companies named. It is regrettable that there 
should be the war, for the making of such a line has much to 
be said in its favour; and as a joint line it might have been of 
benefit to both companies. Railway interests in Ireland have 
so much in common that it is to be wondered at that there 
still linger so many companies, when further unions would 
benefit alJ,and allow the interests of the districts to be better 
kept in view in extensions, such as are very desirable still, in 
the development alike of the passenger and goods traffic on 
many of the systems north and south. 


A EUROPEAN EXPERT OPINION ON THE CHICAGO SYSTEM OF 
AWARDS. 

In the Jast number of our contemporary Stahl und Eisen 

a series of articles on the contents of the Mines Building at 

the Chicago Exhibition is brought to a conclusion with a list 
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of the awards made to German exhibitors in that depart. 
ment. This list is preceded by some remarks on the system 
of judging, the substance of which is given in the followin 

paragraph. These are of interest, as being the first public 
expression of a feeling that was tolerably generally enter. 
tained by the colleagues of the writer, Dr. Herman Wedding 

the celebrated metallurgist of Berlin, and senior represen. 
tative of the German Government in this section. Dp, 
Wedding’s wide knowledge and culture, coupled with the fact 
that his services in International Exhibitions extend back to 
the year 1862, will be sufficient guarantee against any 
suspicion of prejudice arising from deficient knowledge or 
waht of sympathy with American habits of thought:—«] 
have never seen less talent for organisation nor greater 
deficiency in the knowledge of office management indispens. 
able for this kind of business than in the American Executive 
Committee Awards. The settlement of the details of the 
work was of course beyond the functions of the accomplished 
president of the committee, Mr. Thatcher, and unfortunate), 
his deputies entrusted with the management of the differen: 
groups seemed to have no idea either of the orderly conduct 
of business or of the proper distribution of work. Not only 
was the assignment of the exhibits to the judges made in 
perfectly arbitrary fashion, without consulting them either 
individually or collectively through the president of their 
group; but collective exhibits, whose value depended upon 
them being taken as a whole, were broken into fragments 
often worthless as such, and dispersed for judgment to 
different persons, often at widely different intervals of time. 
As soon as the latter practice became known a desire to 
divide their exhibits into as many parts as possible, so as to 
multiply the chances of prize winning, was developed among 
the exhibitors, with the result that a judge might be called 
to express an opinion upon a large mining or metallurgical 
exhibit, from the consideration, say, of a lump of copper ore 
or a piece of pig iron, taken at random from a series. Only 
the good sense of the president of the group—the distinguished 
metallurgist Dr. Howe, of Boston—in very freely interpreting 
to the extent in many instances of disregarding the precise 
official regulations formulated by the administration, saved 
the judging system from complete shipwreck.” 


ADMIRALTY ORDERS AND CLYDE DOCKING FACILITIFS, 


Since the present batch of Admiralty orders for battleships, 
torpedo-catchers, &c., began to be given out, some envious or 
ignorant people have somehow started the impression that 
Glasgow harbour is too shallow to float line-of-battle ships. 
Fearing, naturally, that this impression might find lodgment, 
as it was perhaps intended to do, in the Admiralty brain, the 
officials and some earnest members of the Clyde Trust have 
been at pains to correct this erroneous idea. They have com- 
municated to the public accurate information as to the exist- 
ing condition of things, and have also explained what the 
aims and efforts of the Trust exactly are, for the near future, 
in the matters of navigable depth and dock and crane 
accommodation. A fitting opportunity for conveying such 
information was taken advantage of at the last meeting of the 
Clyde Trust, when a letter was read from a shipbuilding firm 
on the Clyde inquiring when a deep-water berth would be 
available in Cessnock Dock for fitting out afloat the largest 
class of warships; what the minimum depth would be, and 
when the Works Committee anticipated the new crane for 
the dock would be ready? The secretary was instructed to 
reply that ‘‘ the committee expected the deep-water berth to 
be available within a year, with a minimum depth of 25ft., 
and that they anticipated that a crane, capable of lifting 130 
tons, would be available in about fifteen months.’ The 
Trustees have required from their engineer, Mr. Deas, that for 
the purpose of fitting out the largest class of battleship and the 
biggest of modern merchant ships, the west wall of Cessnock 
Dock, now in course of construction, shall be of sufficient 
depth and thickness to give 28ft. at low-water, and that the 
canting basin in front of the new 130-ton crane—which basin 
is 1150ft. long by 670ft. wide at its upper half, and 500ft. wide 
at its lower half—shall have the same depth of 28ft. at low- 
water. All this means, then, that long before any line-of- 
battleship now contracted for could be put into the water 
there would be a depth of 25ft., and possibly 28ft., in the 
Cessnock Dock. There would also be on the west quay of the 
dock, long before there was any ship ready to require it, the 
130-ton crane referred to. Even although this additional 
accommodation should not be ready within the time men- 
tioned in this exceptionally fine dock, the Trust could easily 
provide, alongside the present 130-ton crane on Finnieston 
Quay, a deep-water berth of 20ft. or so, which would meet 
the requirements of any ships, naval or mercantile, now 
under construction or soon likely to be ordered. 
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The Colliery Managers’ Handbook. By Carer PAamMety. 
Second Edition. Royal 8vo., pp. 676. London: Crosby 
Lockwood and Son. 1893. 


In the new edition of this work, which we noticed in 
detail on the occasion of its first appearance, three new 
chapters have been added. The first of these is devoted 
to the subject of mineral leases and other holdings, the 
second to the Priestman oil engine, petroleum, and 
natural gas, and the third to colliery explosions. These, 
together with some minor additions and alterations in 
different places, and about twenty new illustrations, have 
increased the size of the volume by nearly a hundred 
pages. The chapter on mineral leases and holdings is 
a careful compilation of the very voluminous body of 
evidence given before the Royal Commission on Mining 
Royalties, and is likely to prove useful to many readers 
wishing for information but not willing to search for it in 
the original reports. The opinions now most prevalent 
as to the causes and methods of prevention of colliery 
explosions are fairly and clearly stated in Chapter XVIL., 
and the views there presented are supplemented by a 
reprint of the Summary of the Report of the Royal 
Commission on Accidents in Mines of 1886. The opposite 
view of the French Commission, expressed by Messrs. 
Mallard and Lechatelier, tending to minimise the import- 
ance of coal dust per se as a cause of explosions is, how- 
ever not noticed, nor is there any mention of Mr. Hall’s 
later experiments. The account of gas and petroleum 
in Chapter XIII. is very slight, and could scarcely have 
been otherwise in the space allotted to it, rather less than 
six pages being provided for a description of the petroleum 
regions of the whole world, and a notice of the 
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“ ing” of theory Mendeleeff on the continuous 
wean of mineral oe which is to console us for the 
exhaustion of our coalfields. The author’s own views 
upon this matter do not seem to be very clear, for on 
ye 459 he reproduces, without comment, the absurd 
Gement that the Devonian and Silurian strata of 


pr are nearly destitute of animal or vegetable 
remains, While on page 462 the same strata in the United 


Kingdom are said to be “as fossiliferous as other regions 
in which petroleum and gas are produced,” i.¢., those 
previously qualified as nearly destitute. — 

The description of the oil-bearing regions of the world 
is compressed into forty-six lines, with the conclusion 
that they ‘therefore are vast, and practically inexhaustible, 
even apart from the theory of constant production. The 
application—of paraffin—as a fuel for ocean-going vessels, 
locomotives, and stationary engines, is likely, in spite of 
electricity, to undergo extensive development.” In what 
manner electricity is likely either to help or hinder the sub- 
stitution of mineral oil for coal in boiler firing does not ap- 
pear from the text, so we suppose that the author has de- 
signed this paradox, together with the more daring one on 
page376, that ‘‘ Nitrogen is the active principle of all explo- 
sives from gunpowder to nitro-glycerine,’” as intellectual 
exercises for the students preparing for first-class certifi- 
cates, for whose use the work is partly designed. In the 
interest of this class of readers we may point out a 
somewhat considerable error on page 81, where the 
depth of the Tamarack Mine on Lake Superior is given 
as 758 yards. It was actually 1230 yards in December 
last, when the sinking was progressing at the rate of 
about 50ft. per month. 

Almanach Hachette: Petite Eneyclopédie Populaire. 8vo. 
420 pages, 20 maps and 1020 figures. Paris: Librairie 
Hachette et Cie., Boulevard Saint Germain. 

Txr quantity of information crammed into the small 
space of this little volume is perfectly remarkable. This 
vade mecum des gens pressés, as the publishers call 
it, appears to contain something of everything one fre- 
quently wants. It seems to be a French edition of 
Whittaker’s and the Illustrated London Almanacks, with 
Dickens’ ‘‘ Dictionary of London” adapted to Paris, 
combined with ‘‘ Enquire within for everything,” and the 
essence of Chaix’ French Railway Guides. Under the 
head of ‘“ L’Année Maritime,’’ 1892 and 1893, the most 
important lauuches of those years, not merely in France, 
but also in England and America, are recorded, while 
such things as Herr Koppen’s proposal to use soap in- 
stead of oil for stilling the waves are not forgotten. 
Under the head of “ L’Année Scientifique,” 1892 and 
1893, are mentioned M. Georges Guillemain’s application 
of microscopic examination to determining the quality of 
metallic alloys; the experiments in direct telephoning 
between Dunkerque and Marseilles; Lippmann’s first 
results in chromo - photography; Captain Deplace’s 
 Schiséophone " for exploring metallic masses; Cailletet 
& Colardeau’s observations from the Eiffel Tower as to 
the laws of falling bodies; M. Moissan’s description of the 
Violle electric furnace giving temperatures of 3000 deg. C., 
and his artificial constitution of the diamond; Mr. 
Griffiths’ new determination of the mechanical equivalent 
of heat; and M. Lumiére’s application of the Lippmann 
methods for producing coloured photographs. Among the 
inventions of 1893 are recorded those of the square-hole 
drilling machine; Captain Lagrange’s electric method for 
hardening metals; the employment, by the New Power 
Company, of New York, of carbonic-acid motors for 
tramway traction; M. Bertrand’s new process for enamel- 
ling wrought iron and tinning cast iron; and Mr. J. 
Olsen’s land and water tricycle; besides skeleton maps of 
the seven principal railway systems of France, the fares, 
distances, regulations, and leading particulars being also 
appended. There is moreover something about balloons 
and aeronautics, architecture of houses, examination and 
purchase of horses, agricultural machinery, heating stoves, 
and in brief everything. 


The Chicago Exhibition: Official Catalogue of the British 

Secticn. London: W. Clowes and Son. 1893. 
As the Catalogue of the British contributions to the 
largest Exhibition the world has seen, this one prepared 
by the British Commission has more than passing interest, 
and the fact that the Exhibition was not a financial success 
does not modify-—or does not detract—from the evidence 
which the Catalogue affords of the judicious estimate made 
by British manufacturers of the probable commercial 
value of the Exhibition. It must have been a very diffi- 
cult task to make anything like a show of the very meagre 
supply of articles sent by British manufacturers, or in any 
but the Fine Arts Section. Even with the liberal space 
given to the lists of articles, only twelve pages are required 
to set forth the whole of the articles under the com- 
prehensive heading, ‘‘ Agriculture, Food and its Acces- 
sories, Forestry and Forest Products, Machinery and 
Appliances.” Ten pages suffice to catalogue all in the 
Machinery Department; eighteen pages comprise all 
under Mines, Mining, and Metallurgy, and fourteen for all 
relating to Transportation, Railways, and Vessels and 
Vehicles. Even the very comprehensive department of 
“ Manufactures” requires but thirty pages, and the pages 
are only of small size. The British estimate of the value 
to British peoples of the Great Exhibition was thus a very 
very low but an accurate one; and, without the whipping 
up and the help of the Indian Section, it is clear that 
the United States’ laws would have left the British Sec- 
tion almost empty. 

The total number of pages of the Catalogue, including 
index is—but not including advertisements—542; the 
greater part of which is occupied by what must be called 
the chief part of the volume, namely, the introductory 
preface to the Catalogue of each section. Most of these 
are exceedingly ably written chapters on the state of the 
arts or trades to which they refer, and on the modern 
advances in them. The introduction to the Catalogue as 
a whole, is by Sir H. Trueman Wood, and this is neces- 





sarily concerning exhibitions generally and the Chicago 
in particular. The prefatory articles above referred to 
have been written by authors well known in connection 
with the subjects treated. Agriculture is by Mr. Ernest 
Clark, secretary of the Royal Agricultural Society. Live 
stock is by the same author, but we miss the name of the 
editor of the “‘ Journal ” of the Royal Agricultural Society, 
Professor I'ream, which we might have looked for in this 
connection. There are twenty-three of these articles, 
and they include, amongst others, Machinery by Mr. H. 
Graham Harris, M. Inst. C.E., a very suggestive article 
chiefly on the development and specialisaticn of machines, 
and motors ; Ships, by Professor Francis Elgar ; Railways, 
by Sir Douglas Galton, and Electricity, by Professor Ayrton. 
This last is also an article which gives permanent value to 
this book. It bears evidence of a great deal of inquiry 
relating to the present cost of working of electrical 
machinery and appliances, as well as knowledge of the 
subject. It — twelve pages, whilst the catalogue 
of electrical exhibits which it prefaces contains but four 
pages. The catalogue is really a book on the subjects 
which were to have been illustrated by the exhibits. 
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THE STEAM ENGINE MAKERS’ SOCIETY. 





THE sixty-ninth annual report of the Steam Engine Makers’ 
Society, which has been issued this week to the members, is, as 
usual, full of matters of special interest, and is, considering the 
depressed condition of trade during the past year, which necessarily 
threw an exceptionally large number of unemployed members on 
the books, and the recurrence of the influenza epidemic, which 
through sickness caused a further considerable extra drain upon 
the resources of the organisation generally, satisfactory both as to 
the membership and financial position of the Society. The present 

osition is, put briefly, as follows :—At the end of 1892 the Society 
Rad in hand a cash balance of £29,879; during 1893 the total net 
income amounted to £17,033, making a gross total of £46,912 to 
be accounted for. The expenditure for the year had been £17,597, 
leaving a cash balance at the end of 1893 of £29,315, being an 
average of over £4 12s. 7d. per member. The number of members 
at the end of the year was 6328, and the number of branches 
ninety-eight, which, compared with 1892, showed an increase of 
228 members and one branch, but as regards capital there was a 
decrease of £563, exclusive of arrears or any of the Society’s 
property at the branches or general office. In dealing with the 
income, the general secretary adds that it might be stated that the 
levies over and above the ordinary contributions for the year were 
6s, 9d. per member, against 8s, in 1892, This sum included 
special levies extending over twenty weeks, as voted by members 
for the Superannuation Fund, and members on short time 
or out of employment were exempt from payment for the 
time being. The lesser amount of the levies and the greater 
number of unemployed would at once show the cause of the total 
income being less than that received in 1892 on a smaller member 
ship. This arose chiefly from three causes, the first being the 
greater number who had been on donation during the year, and 
thus exempt from contributions ; in the second place, from short 
time being so prevalent, whereby members were exempt from 
levies for the time being ; and third, the lower levies for Contin- 
gent Fund, the sum received on this account being £264 in 1893, 
as against £602 in 1892. Bank interest also showed a decrease, 





but, with these exceptions, all the other items of income showed 


anincrease. The unpleasant question of arrears was still promi- 
nent in a few branches, some being excessive, and in a number 
of individual cases beyond the amount allowed by rule. With 
regard to the expenditure of £17,597, which exceeded by £2009 
that of 1892, and was £5661 above 1891, funeral benefits were 
oe to the amount of £1108, against £1218 in 1892; whilst sick 
enefit amounting to £3457 had been paid, in comparison with 
£3511 in 1892, and £3639 in 1891. The decrease in these benefits 
was no donbt caused by the lesser severity of the influenza 
epidemic so far as their members were concerned, although 
evidence was not wanting to show that in some localities those 
engaged in drier occupations or trades were more extensively 
affected than engineers. The miscellaneous or working expenses 
had amounted to £1918, being an average of only 6s. per member. 
Their heaviest item of expenditure had been on account of out-of- 
work donations, which reached a total of £7860, or equal to 
£1 4s, 10d. per member. This amount was an increase over 1892 
of £2545, and £5651 over 1891. The most severe part of the 
depression had been felt in marine centres on the Tyne, Wear, 
and Humber, as the Society’s seven branches on the above-named 
rivers had paid in donation nearly £1500, whilst the inland towns 
of Wigan, Derby, Preston, Blackburn, Leeds, Sheffield, and 
Harecastle had felt similar effects, having paid to unemployed 
£1862 in the year. Other branches had felt the effect of bad 
trade in a lesser degree, and, if not an increased unemployed list, 
short time had been prevalent, or suspensions of longer periods 
than usual at holidays, all of which had had their effect on this 
benefit and the increased claims upon it. The payments on super- 
annuation account again showed an increase amounting to £302, 
the sum paid being £2630, or equal to about 8s, per member. The 
gradual increase of this benefit was wel] known, and its serious- 
ness admitted, which was evidenced in the recent vote taken for 
another levy, when 1713 votes were recorded in favour, and only 
334 against, many of the latter intimating that they did not vote 
against the principle, but believed the time inopportune. 

With regard to the various operations of the Society, the report 
issued by the Steam Engine Makers’ organisation is perhaps the 
moss complete of its kind that is issued by any similar trades’ 
union society. The report gives in detail the expenditure of each 
of the ninety-eight branches, even to the modest gift of 1s. to the 
postman, If any member has received benefit during the year, 
the name, date, and amount is given, and by this means any illegal 
payment could at once be detected. In fact, every member with 
this report in his possession becomes practically an auditor with 
regard to whatever sums of money may be dealt with in any 
department. 

he balance-sheet of each branch’s income and expenditure is 
collated in tables, and the totals thus secured are transferred to a 
summary balance-sheet, this balance showing not only the amounts 
paid in benefits under the head of railway fares to situations, pay- 
ments to the unemployed, sick or superannuated, funerals and 
benevolent grants, but also the amount paid to the secretary and 
other officials for salaries, postage, rents, printing, &c. In addition 
there are tables covering thirty-four pages, giving the totals and 
average cost of benefits for the past forty-two years, the working 
expenses and arrears of each branch, together with details as to 
superannuation, deaths of members, exports of engines and 
machinery, and other matters of special interest to the members. 

With a report so carefully prepared in all its details, every 
member of the Society can readily grasp the financial position of 
the Society, and if all other organisations of the kind were 
managed on a similarly satisfactory basis, there would be no reason 
for the strong suggestion recently thrown out from the judicial 
bench respecting matters connected with certain trades’ union 
societies, that their financial reports ought to be compiled by an 
actuary to enable the members to understand the real position of 
their organisations. Another important feature which we ought 
not to omit mentioning is that this satisfactory management of 
the Society is secured at probably a less cost than is incurred by 
any other organisation of similar importance, the whole cost of the 
management not being more than 11} per cent. of the total 
expenditure. 

In concluding his introductory address to the report, Mr. Swift, 
as usual, deals with one or two matters of special interest, not only 
to the members of the Society, but to the trade generally. The 
question of an improved trade is, he says, one anxiously canvassed 
by many honest workmen at the present time, and as some guide 
to the future prospects in this direction he has prepared a code or 
diagram from the monthly reports of the Society as to unemployed 
from 1859 up to last year, the result of which, he says, cannot but 
be striking, as showing the even ebb and flow of trade as gauged 
by the unemployed list taken from reliable figures, and not based 
on theory. One point that is noticeable is that when trade 
has been good for an extra period, the depression is 
equally acute afterwards, whilst another point is that 
the present age is not visited by longer or more severe 
periods of bad trade than those of our ancestors. ‘‘ One 
important factor,” he adds, ‘‘to improve the condition of trade 
is combination, and that of a lond-fide nature, to regulate the 
various trades. The efforts of such societies to increase their 
members is now universal, and, as so often expressed, one object 
to be aimed for at the first opportunity is a general reduction of 
working hours, To attempt to force it in the present state of 
trade would be futile, but the signs of the times all point to the 
fact that the eight hours is now within measurable distance. 
Already several firms in the engineering trade have voluntarily 
conceded it, and up to date have not failed, as was prophesied by 
opponents. The concession of the Government to their employés 
at Woolwich Arsenal will give an impetus to the movement, and pos- 
sibly lead to others giving the same consideration at an early date, 
whilst those who are persistent in their refusal will ultimately have to 
be taken into consideration. The high speed at which men are 
worked at present isa strain upon the system, whilst the despotism 
of some employers or foremen makes life a burden to many. The 
bulk of this class has risen from the ranks, but with a change of 
position has come a change of disposition to their former shop- 
mates. Allemployers or managers are not of this class, as others 
are as reasonable and courteous, but the acts of the former force 
the latter to often adopt a course that they would not do were it 
not for the keen competition that is thrust upon them. These 
causes are impertant factors in the present unrest of labour, and 
even amongst the more moderate, create an earnest desire for less 
hours of work, and more freedom from the rules and regulations 
that govern large establishments, and some of the authorities who 
enforce them. "AWith such evidence before us, our duty is clear, 
that to meet present emergencies the Society’s exchequer must be 
well sustained, we must be prepared to take a part in the impor- 
tant question when the opportune time arrives, and above all, 
there must be unity of feeling and sympathy amongst members,” 








CAMERA CLUB PHOTOGRAPHIC CONFERENCE.—The 1894 Confer- 
ence will be held in the Theatre of the Society of Arts—by kind 
permission of the Council—on Monday and Tuesday, April 23rd 
and 24th, under the presidency of Captain W. de W. Abney, C.B., 
R.E., D.C.L., F.R.S., P.R.A.S. On Monday, April 23rd, at 3p.m., 
the president will open the Conference at the Society of Arts, and 
papers will be read from 3 p.m. to6 p.m. At 8 p.m. the Confer- 
ence will be continued, and papers will be read from 8 p.m. to 
10 p.m. On Tuesday, April 24th, at 3 p.m., the Conference will 
be renewed at the Society of Arts, and papers will be read from 
3 p.m. to6 p.m. In the evening a lantern slide exhibition will be 
given in the Theatre of the soem of Arts, for which special 
tickets will be required. On Wednesday, aoe 25th, at 7.30 p.m., 
the annual dinner for members and friends will be held. The 
members’ annual exhibition of photographs will be commenced at 
the Club on the first day of the Conference. A complete programme 
will be issued later and distributed. Visitors are cordially invited 





to attend and take part in the discussions at the Society of Arts. 
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TRIAL OF McPHAIL AND SIMPSON’S SUPER. 
HEATER. 
3y Mr. J, F. L. Crostanp, Assoc. M. Inst. C.E., Chief Engineer 
Boiler Insurance and Steam Power Co, 
(Concluded from page 122.) 

THE boiler was subsequently fitted with Messrs. McPhail 
and Simpsons’ patent steam generator and superheater, 
illustrated by the accompanying engraving. The steam 
is conveyed from the anti-priming pipe L by means of 
pipes A into a superheater C placed at the rear end of the 
boiler in the external flue, where the temperature is much 
higher than that of the steam within the boiler; the 
steam is therein surcharged with heat by the heated gases 
which impinge upon the superheater. The steam then passes 
out of the superheater C, through pipes D and E, into and 
along the boiler towards the front end, and back below the 
flue tubes, that is to say, in the coldest part of the boiler, 
and imparts some of the surcharged heat to the water sur- 
rounding the pipes D and E, along which latter pipe the 
steam returns at the same level to a second superheater F, 
placed alongside the first-named superheater. The steam is 
here again surcharged by being subjected to the higher tem- 
perature of the gases. By means of the pipe G the steam is 
then again conveyed into the boiler and towards the front 
end thereof, but this time above the flue tubes, still, however, 
below the water-level, and is returned to the stop valve by the 
pipes H. It thus again imparts some of the surcharged heat 
to the water through the pipes G and H. 

After the boiler was again set to work, a further trial was 
made on January 5th, 1894, the duration of the trial being 
the same as before, viz., 74 hours. At each trial the water 
fed to the boiler was measured in two iron tanks, the actual 
contents of each tank being ascertained by weighing the 
water with one of Messrs. H. Pooley and Sons’ standard beam 
balances. The level of water in the boiler was marked on 
the water gauge glasses just before the commencement of the 
trial, and brought to the same level in the boiler at the end of 
the trial. The coal fired in the furnaces was weighed on a 
table weighing machine, and the machine checked by weigh- 
ing against the standard beam balance before referred to. An 
average sample of the coal used on each trial was selected and 
submitted to chemical analysis, the composition of the coal 
being given in the tables. The calorific value of the coal was 


Elevation of back end 


determined in a Thomson’s calorimeter. Samples of the 
gases of combustion drawn from the flues were submitted to 
chemical analysis on the spot. 


The balance-sheet accompanying the tables shows the manner 


in which the heat units available in the furnaces were distri- 
buted. From a comparison of the respective balance-sheets it 
will be seen that before the addition of the steam generator and 
superheater to the boiler, the proportion of heat units available 
in the furnaces, transferred to the water in the boiler, was, on 
August 2nd, 54-7 per cent., and on August 3rd, 56°51 per cent., 
or a mean for the two days of 55°6 per cent., and that after 
the fixing of the steam generator and superheater the pro- 
portion of heat units transferred to the water in the boiler 
was 76°27 per cent., that is an increase above the mean of 
the former results of about 37 per cent. As stated above, in 
the first trials the boiler was at a slight disadvantage owing 
to leakage of air through the brickwork, and assuming that 
the proportion of heat units transferable to the water if the 
brickwork had been tight would have been increased to 58 per 
cent., the increase of heat units transferred under these 
circumstances would then have been about 314 per cent. 

In further reference to the above trials, it may be of 
interest to mention that I carried out a trial of a steam 
boiler of the ordinary cylindrical two-flued type 8ft. in 
diameter by 30ft. long, each internal flue being 3ft. 3in. 
diameter, at Messrs. Barker and Co., Thornes Mill, Wake- 
field, to which Messrs. McPhail and Simpsons’ patent steam 
generator and superheater had been al yattached. In this 
case the boiler was working with a much higher rate of coal 
consumption per square foot of grate per hour, viz., 24°46 lb., 
instead of 15°11b., as in the case of the boiler at Ellenroyd 
Mill. The fuel also was of better quality, containing 13,463 
available units of heat, as against 12,723 available units in 
the case of the boiler at Halifax. The trials in this case 
showed that for the boiler, when combined with Messrs. 
McPhail and Simpsons’ steam generator and superheater, 
but not including a Green’s economiser, the evapora- 
tive efficiency measured by the proportion of available heat 
in the furnaces absorbed by the water and steam was high, 
being 70°77 per cent. on the first day, and 71°67 per cent. on 
the second day. With the boiler and superheater together, 
along with the Green’s economiser, the evaporative efficiency 
of the whole apparatus measured by the proportion of heat 


absorbed was 78°93 per cent. on the first day, and 80°19 per 
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cent. on the second day, 11-28 lb. of water being evaporated 
from and at 212 deg. Fah. per lb. of dry coal fired on the first 
| day, and 11-4 1b. on the second day. 
The capacity of the boiler in this instance, measured by the 
| total weight of water evaporated and superheated per hour, 
was 10,910°5 lb. of water. A forcible illustration of the in- 
| creased capacity of this boiler when combined with Messrs. 
| McPhail and Simpsons’ steam generator and superheater, 
| and in conjunction with a Green’s economiser, will be found 
in the fact that if the superheated steam generated were used 
| to drive a high-class modern triple-expansion engine using 
13 Ib. of steam per indicated horse-power per hour, it would 
| develope 840 indicated horse-power. 
| During each of the three trials at Ellenroyd Mill, Halifax, 
| indicator diagrams were taken from the engine cylinders 
| every fifteen minutes by two experienced inspectors, one to 
each cylinder. The diagrams were taken consecutively to 
represent the work done by the same steam in passing 
through the two cylinders. The accompanying diagrams are 
selected as showing about the mean indicated horse-power 
developed. Indicators of the Richard’s type were used at 
each trial, and the springs tested and found correct. 

The temperature of the steam before entering the super- 
heater was 327 deg. Fah., after passing through the ———, 
and finally leaving the boiler the temperature was 336 deg. Fah., 
showing a superheat of 9 deg. Fah. only. But the superheat 
was entirely lost in the passage of the steam to the engine, 
as at the valve-box of the high-pressure cylinder the tempera- 
ture had fallen to 323 deg. Fah., or 4 deg. Fah. below the tem- 
perature of the saturated steam in the boiler before superheat- 
ing. As will be seen, therefore, by comparison of the results of 
the trials made on the 2nd and 3rd of August, 1893, and on 
the 5th of January, 1894, the weight of steam used by the 
engine per indicated horse-power per hour was practically the 
same, viz., ® mean of 18°91 Ib. in the first trials, and 18-76 lb. 
in the second when the economiser was in use. It is evident, 
therefore, that the economy in this instance was obtained by 
the action of McPhail and Simpsons’ steam generator and 
superheater purely as a fuel economiser, abstracting heat 
from the gases after they had left the boiler, and imparting 
it to the water in the boiler, thereby increasing its evapora- 
tive power from a mean of 7°58 1b. of water from and at 
212 Fah. per pound of coal prior to the attachment 
of the apparatus, to 10 lb. of water from and at 212 
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deg. Fah. per pound of coal after it had been attached. 


jal after addition of Superheater to Boiler,—Principal Observa- 
ne tions and Results of Boiler Trial, 
Trial 
Jan. 5th, 1894. 
Duration of trial, hours .. 
Weather.. .. «+ 6 0c of «+ of 
Air pressure—Mean barometric pressure, 
Steam pressures and temperatures : 
Mean steam pressure above atmosphere by steam pres- 


Freezing, snow at intervals. 
inches .. .. 29°5 


sure gauge on boiler, lb. per squareinch.. .. .. 85 
‘Temperature of saturated steam corresponding to this 

pressure, deg. Fah. .. .. .. os oe oe oe oe 327 
Mean temperature of steam after first superheat, deg. 

Paice 6s. 4s: se ss “WN be ee 46 Se S480 425 
Mean temperature of steam re-entering cos in boiler 

near water-level after second superheat, deg. Fah. 426 
Mean temperature of steam after passing boiler stop 

VOLVO, GON, Wis -0s 0s 0¢ 56 06: ae. 00. ¢6:. 60 336 
Increase of temperature of superheated steam leaving 

boiler above that of saturated steam of same pres- 

ee ee ee eee eer ee 9 

Feed-water: 

Average temperature of water fed to boiler, deg. Fah. 196 
Total weight of water fed to boiler, pounds .. .. .. 33,006 
Average weight of water fed to boiler per hour, pounds 4401 
Water evaporated per square foot of heating surface per 

hour (boiler only), pounds .. 4. .. os oe ee 49 
Water evaporated per square foot of heating surface per 

hour (boiler and superheater), pounds eo oe 8°23 


Coal and ashes: 
Description of coal ee 
Total weight of coal fired, pounds 


Lofthouse engine coal 
sal (unscreened nuts) 
3656 














Percentage weight of water in coal 406 
Total weight of dry coal fired, pounds .. .. .. 3475 
Average weight of dry coal fired per hour, pounds 463 
Total weight of ash and clinker produced, pounds « 382 
Average weight of ash and clinker produced per hour, 

POUNGS .. 2s 0 oo co ce 0s te ce ce 50°9 
Percentage fash 8... 2. 0c oo oo oe ll 
Percentage of unburnt carbon in the ash.. .. 3°66 

Analysis ot dry coal: 
CUNO, UU, cc ce, ce te 0s te te se 72 92 

Hydrogen, percent... .. .. 4°57 
Sulphur, per cent. ee 1°31 
Nitrogen, percent. .. .. .s «2 «2 ee 1°49 
og 12:37 
Minewal Game, er cemt. 4. cc 0s Ga ce cs ce te 734 

1.0°00 
Calor'fic value of coal: 
Heat available in furnace per pound of dry coal, 
MED «63. 45. Ka Mm: ep 40, a8 ae ee 723 
Temperature of air: 
Average temperature of external air, degrees Fah. .. 30 
Average temperature of air passing into furnaces, 
GOGTOCR TER. 5. 40 0s ce te ae We ee 36 
Temperature of combustion gases : 
Average temperature of gases leaving boiler, deg. Fah. 582 
Increase of temperature of gases leaving boiler from 
temperature of external air, degrees Fah... .. .. 502 
Draught: 
Draught at back of fire-bridge measured by water gauge, 
eae eee ee 2 
Analysis of furnace gases. Percentage volumes : 

‘arbon dioxide, C Oo ca. eee Bec ea. wa. 36 . 1071 
Carbon monoxide, C O ee ‘ 001 
Oxygep,O .. 2. o me ‘. 797 
Nitrogen, N.. eo ee ee 81°31 

100°00 
Ur expressed in terms of gases and air: 
Gases of combustion... .. .. .. oo ee 62 05 
Surplus air .. ae. « 87°05 
ay 100°00 
Principal Results, 
Air: 
Weight of gases produced per 1 1b. of dry coal burnt, Ib. 10°748 
Weight of surplus air produced per 11b. of dry coal 

REI 2530 hata 55a (5G1-cae-) Ban ae da 5°63 
Weight of H,O vapour in air per 11b. of dry coal 

|, See rg a ee anaes C67 
Weight of steam from H» O mixed with coal, Ib... .. 05 
Estimated weight of steam supplied for stoker jets per 

et gS ee ee eee “20 
Total weight of gas, air, and vapour per 1 Ib. of dry coal 

|, SARE Sage ne tga eee 17 028 
Capacity for heat of gas, air, and vapour per 1 Ib. of dry 

coal burnt, thermal units... .. 1. os ee ee 4°21 

Combustion : 
Weight of dry coal fired per square foot of fire grate per 

hour, Ib “S's at ee ee ee oe 151 
Weight of dry coal fired per square foot of heating 
x surface per hour (boiler only), Ib... .. 0 .. ee oe 0 516 
Weight of dry coal fired per square foot of heating 

: surface per hour (boiler and superheater), lb... .. 0 34 
Evaporation : 
Weight of water evaporated by boiler and superhcater 

into steam and superheated to a temperature of 

336 deg. Fah.— 

(a) per 11b, of dry coal fired, Ib... . 95 

_ _() per 11b, of combustible burnt, Ib... 6. . 10 67 
Equivalent evaporation from and at 212 deg. Fah. com- 

puted from total heat in steam when finally leaving 

the boiler— 

(a) per 1]b. of dry coal fired, Ib... .. 2. 10 05 
si (+) per 11b. of combustible burnt, Ib.. .. .. 11°29 
Total heat of saturated steam at boiler pressure of 85 Ib. 

per square inch, thermal units .. .. .. .. «. 12188 
Total heat of superheated steam when finally leaving 

boiler at boiler pressure of 851b. per square inch .. 1218°1 
Increased heat in superheated steam finally leaving 

. boiler above saturated steam, thermal units .. .. 43 
Efficiency; 
Efficiency of boiler and superheater measured by the 

proportion of available on absorbed... .. .. .. ‘763 


Balance Sheet of Boiler and Superheater, showing the heat in the fur- 
naces per pound of dry coal, and the manner of its appropriation. 
—Temperatures measured from 32 deg. Fah. 

Jan. 5th, 1894. 

Thermal Units. 

12,688 


Dr. 
To calorific value of 11b. of dry coal 


»» heat contained in steam, coal, air, and vapour when 


entering furnaces per pound of coal 85 
12,728 
Cr, January Sth, 1894. 
Thermal Units. Percentage 
By heat absorbed by water in boiler and super- 
LS =e ara rere 76 27 
»» heat carried away in products of combustion 1319 10 36 
»» heat carrried away in surplusair .. .. .. 709 5°57 
»» heat carried away in vapourinair.. .. .. 16 q 
»» heat carried away in steam supplied to 
UES 2 osx eek kn! as ae. 9s 48 “38 
» heat carried away in steam from water in 
tl an id eet Oe a6 ica 65 “D1 
»» heat lost by imperfect. combustion. . 6 *05 
»» heat lost by unburnt carbon in ashes .. 532 418 
»» heat lost in ashes drawn from furnaces .. 54 “48 
» residue, including loss by radiation and con- 
vection and heat unaccounted for . 270 212 
12,723 —-100°00 


Trial afr Addition of Superheater to Boiler.—Principal Observa- 
tions and Results of Engine Trial, 
Trial, 
Jan. 5th, 1894. 


Duration of trial, hours .. 
ther... 


San oa a 74 

ots oe oe os ce co oo oo Freezing, snow at intervals. 
Mean revolutions of engine per minute .. .. .. .: + 70 

Mean piston speed in feet per minute 

Mean ratio of expansion, taking cl 


‘ 
700 
111 


8 into 








Mean indicated horse-power : 
High-pressure cylinder .. .. .. «. « 132°6 
Low-pressure cylinder .. .. «2 « « 101°9 
Total .. eo ee 284°5 
Mean absolute horse-power (perfect vacuum) .. 297 6 
Air Pressure : 
Mean barometric pressure, inches 29°5 
Steam pressures and an ommmcente 
Mean boiler pressure by gauge, pounds per square inch 85 
Mean initial pressure in high-pressure cylinder, pounds 
SE ED nc (00-0064. ce. we 06 one, 00 737 
Mean of mean pressures in high-pressure cylinder, 
pounds per square inch .. .. 1. .2 «+ «+ os 32°8 
Mean of mean pressures in low-pressure cylinder, 
pounds perequareimch .. 1. 2c os oc «ce es 797 
Mean pressures referred to in low-pressure piston, 
ae 17°54 
Mean vacuum in low-pressure cylinder by indicator, 
SON OT MNO EM 5 cae 49 00, 40. 1x0 10°2 
Mean vacuum in condenser ty indicator, pounds per 
IE GG laa Socll ia. ou cae, sees ae cae ee 10°9 
Mean temperature of steam in valve box of high-pres- 
oe 323 
Mean temperature of injection water, deg. Fah. .. 744 
Mean temperature of discharge water, deg. Fah. .. 1165 
Steam and Water: 
Weight of water fed to boiler, pounds ee « £3,006 
Weight of steam supplied to engine, pounds... .. .. 33,006 
Weight of steam supplied to engine per hour, pounds.. 4,401 
Weight of steam supplied to engine per stroke, pounds 0°52 
Weight of steam supplied to engine per indicated horse- 
power per hour, pounds... .. 1. 20 02 cc oo 18°76 
Weight of steam supplied to engine per absolute horse- 
power per hour, pounds.. .. .. .. .. ee 1478 








UTILISATION OF TOWN REFUSE AT HALIFAX. 
A SPECIAL train left St. Pancras Station at 10.30 a.m. last 


men who had accepted the invitation of the directors of 
“The Atlas Contracting Syndicate, Limited.” 


ing the installation at Halifax of Livet’s patented apparatus 
for the economical and rapid generation of heat in furnaces, 
and the utilisation of dust and refuse for electric light- 


“ 


“Tus ENGiIvEER’ 


ing. It may be scarcely necessary to remind our readers 
that, with respect to processes of this description gene- 
rally, there is nothing novel in the means employed to 
effect a certain object, or to obtain certain results of the 
following character: (1) The disposal of solid town refuse, 
whether wet or dry, by burning. (2) The utilisation, or the 
conversion of the products of the combustion of the said 
refuse into steam. (3) The employment of the steam so 
generated for electric lighting, as at Southampton and 
Nottingham, for pumping sewage, as at Batley, and for a 
variety of useful purposes both at home and abroad. (4) 
The manufacture of a kind of cement or mortar out of the 
residue or bye-products of combustion, or the use of them in 
combination with tar or bitumen for footpaths and flaggings; 
or again, the clinker can be utilised for the foundation or 
bottoming of ordinary roads. 


their inspection on Saturday of these common factors, we 
come to the particular points for which the ‘ Syndicate,” 


de Livét, claims a superiority over other methods hitherto 
employed. It may be premised that the composition of the 
refuse, that is, the nature of the ingredients it contains, com- 


a furnace which would answer admirably for the combustion 
of the refuse of Halifax might be powerless to deal with that 
belonging to other towns and districts. The solid refuse of 
London and other large English cities, among which may 
probably be included Halifax, contains about 80 per cent. of 


If we now take the case of the refuse of a large oriental city 
in India, it will be found to be absolutely devoid of all coal 
residue or cinders, and to be mainly composed of stable 
litter, vegetable matter, cattle droppings, and a proportion of 
kitchen refuse, street sweepings, and other general rubbish. 
At certain seasons of the year the whole mass becomes so 
exceedingly soft and saturated with moisture, as to be prac- 
tically incombustible in a furnace designed for the burning of 





continental town refuse. Of all the ingredients, vegetable 


Saturday, en route for Halifax, conveying a party of gentle- | 


f The object of | 
the visit was to afford to the party an opportunity of witness- | 


Divesting the process which the visitors had submitted to 


which owns, we believe, the patents of the late M. Fontain | 


pletely governs the manner in which it is to be treated, and | 





matter in a wet condition isthe worst. It lies so closely that 
without some special contrivance for insuring an efticient 
circulation of air, the burning of it becomes a matter of 
extreme difficulty, and utterly unproductive of any useful 
result. 


The economy claimed for the process as conducted at 
Halifax is described as being due to the employment of the 
Livet steam generator, which is shown in end elevation in 
| the accompanying illustration, and may be thus briefly 
| described. The two heaters are represented by A A, the 
| upper cylinder by B, and the conical circulating tubes uniting 
the upper cylinder to the heaters by CC. A separation, or 
rather division, is effected by the central wall D, and the 
| numbers 1, 2, 3, and 4 indicate the different flues, in the 

order in which the gases pass through them after leaving the 

furnaces and flue tubes of the heaters E E, on their 
| way to the uptake. It will be seen, on reference to the illus- 
| tration, that the third and fourth flues of each furnace are 

separated by fire-tile partitions, supported by the joists F F. 
| In the upper cylinder B, the water and steam spaces respec- 

tively are shown by the letters H and G. The two upper 

cylinders of the feed-water heater are I I, while J is the 
| lower cylinder, showing in each the 3in. internal tubes. 

Cast iron stools, K K, carry the two heaters, and Lis the 
| interlocking plate which completes the dividing partition 

between the two third flues of the two furnaces already 
| described. The special feature of this furnace is that the 

form of the flues is such as will utilise the increasing weight 
of the products of combustion or gases as they travel to- 
| wards the chimney, promote a high velocity of the air 
| passing through the furnace-bars, produce rapid combustion 
| with intense heat, and cause the gases themselves to pass 
| sufficiently slowly through the flues so that they part with 
all their useful heat before they escape into the atmo- 
sphere. It is obvious that, in effecting this desirable result, 
it would not answer to strain or wiredraw the gases too 
much, or the consequence would be a defeat of the 
| main object. It should be mentioned that the town refuse 
| is delivered at Halifax free of charge at the furnace 
mouth in a raw state, and shovel-fed into the fire without 
any preliminary drying, 
shifting, or screening, a 
very important point in 
the whole process. There 
was an entire absence of 
any unpleasant odour on 
the premises or in the in- 
terior of the furnace or 
generator house, which may 
possibly be due to the fact 
that the constant high 
temperature maintained, 
together with the great 
force of draught, secures 
complete combustion. 

It is stated that the aver- 
age quantity of rubbish 
burned per hour per square 
foot of grate surface of the 
Livet generator was 33 lb., 
while the furnaces at Old- 
ham consumed only 25l1b. 
Both of these results are 
superior to the averages 
obtained at Glasgow, which 
was nearly 211b.; but it 
is alleged that a maximum 
of 39 1b. has been obtained 
at the last-mentioned town 
per same units of time and 
grate surface. If we com- 
pare the quantity of water 
evaporated by the combus- 
tion of one pound of town 
refuse, we find that, while 
three-quarters of a pound 
is allotted to Oldham, it is 
claimed for the Livet gene- 
rator that in its best per- 
formance it has evaporated 
over four pounds with 
rubbish containing 20 per 
cent. of moisture. The 
statement for four different 
towns respecting pounds of 
water evaporated per pound 
of rubbish consumed is as follows :—Halifax, 4-08 ; Bradford, 
3°65; Harrogate, 3:39; Huddersfield, 3°59. In order to get rid 
of the objectionable light dust, the progression of the gases is 
partially arrested at the end of each flue, which enables them 
to deposit it in suitable expansion chambers or pits, which can 
be cleaned out as required, so that, after some months’ use, 
the flues themselves have been found in a perfectly free and 
unclogged condition. 


In a small compartment boarded off from the furnace- 
room, but under the same roof of the temporary building of 
timber and corrugated iron, is simply placed upon balks, 
without any bolting down, a Parsons’ combined steam turbine 
and dynamo, of a somewhat old pattern, which serves to 
light up three arc lamps of 2000-candle power each, a search 
light fixed outside on the top of the building of 25,000-candle 
| power, and a small incandescent lamp swung over the 

ynamo. The capacity of installation at Halifax is equal to 
100 effective electrical units, or 10,000 incandescent lamps of 
10-candle power, each burning six hours a day, by the com- 
bustion of 3000 tons, or one-third of the refuse of the town 
per annum, which if the capacity were equal to burning all 
the rubbish produced, would give one lamp three and a-half 
hours to each inhabitant. The theory and the practical 
working of the process were explained to the visitors, 
numbering over sixty, by. Messrs. F. H. Cheesewright, 
and E. E. Glaskin, the consulting and resident engineers to 
the syndicate. 





Swam Eno 








mixed cinders and ashes, thus providing in a very great | 
degree the materials for its own ignition and combustion. | 


LIVERPOOL ENGINEERING SoclETY.—The seventh ordinary meet- 
| ing of the present session was held at the Royal Institution, 
| Colquitt-street, on Wednesday evening, January 31st, Professor 
| H. S. Hele-Shaw, M. Inst. C.E., M. Inst. M.E., vice-president, in 
the chair. The evening was devoted to the reading and discussion 
of a paper, entitled, ‘A Descriptive Account of a Visit to the 
latest Locomotive Works,” by Mr. J. W. C. Haldane. The author, 
in the course of his paper, described in detail the Atlas Locomotive 
Works of Messrs. Sharp, Stewart, and Co., of Glasgow. A short 
discussion upon the paper terminated the proceedings. 
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LETTERS TO THE EDITOR. 
(Continued from page 135) 





DR. L. ERDMENGER’S METHOD OF TESTING PORTLAND CEMENT 
ETC., BY HIGH-PRESSURE STEAM, 

Sirn,—In November, 1890, the Association of German Cement 
Manufacturers decided to refer the so-called magnesia question 
to a select committee. From evidence given before, and further 
supplemented on the occasion, it was proved that magnesia when 
present in a too high percentage had bad effects on the cement, 
and further that the effects often failed to show themselves in the 
course of ordinary testing, but after the lapse of a considerable 
time, often years, began to show themselves tirst by diminishing 
——- of the cement, and ultimately by crumbling and utter 

ecay. 

The committee now had to consider the results already known, 
and to collect fresh evidence, or even to make fresh trials, in order 
to tind out how large a percentage of magnesia can be safely 
tolerated ; and further, whether magnesia in small quantities to a 
certain extent supplements the lime, and acts as a substitute. 
Two series of trials were therefore to be made, one with cement, in 

. CaO 
w t - 

hich 5-0, +R, 0,* 
Ca 0 + MgO ao 
Si O, + R, O, 

Dr. Erdmenger, in Hanover, one of the members in committee, 
has sent us his report, containing a most interesting and striking 
series of tests, 

The first part of this report deals with tests in the ordinary way, 
and extending over two years, and the latter part deals witb his 
high-pressure steam test, by which not only the bad effects of 
magnesia, but all other defects in cement can be proved, and the 
— and future behaviour of the cement be shown all within a 
few days. . 

It may here be of interest to remark that the tests proved 
beyond all doubt that the magnesia in no way acts as a substitute 
for lime, but that the characteristics of the cement in all cases 
depend on the ratio of lime. This confirms the views of Heinrich 
Roze, viz., that the magnesia by the calcination of the cement is 
burnt ‘‘dead,” and will only after a long time begin to take life 
again, and then by forming hydrate of magnesia bulge out and 
disturb the cement, but without having any chemical effect on the 
cement. 

Dr. Erdmenger made extensive trials with fourteen cements with 
varying contents of magnesia, but all as near as possible of the 
Ca O 
Si 0. + R, 0; 
keep at about 1°93 instead of 1°85 as prescribed, because he found 
that the cement with the higher ratio was stronger, especially by 
high percentage of magnesia; and it would of course be more 
important to prove the defects where they were most difficult to 
detect, and where the danger of overlooking them is most eminent. 
The composition of the fourteen cements in question can be seen 
of the analyses given below, the intermediate numbers being 

composed in proportion :— 
No. 1. No. 4. No. 7. No. 10. No. 13. 
63°5 CaO 61°4 CaO 60°0 CaO 57°0 CaO 52°0 CaO 
OS MgO 46 MgO 6°4 MgO 11°5 MgO 19°2 MgO 
23°1 Si Oy 2274 Si Oy 22-0 Si Oy 20°S Si Oy 19°0 SiO. 
10°1 R2 Og 9°6 R,O3; 9°2 RO, 8°7 RO; 8°0 Ry Og 


= 1°85, and another with cements, in which 


same ratio This ratio, however, he preferred to 


= a? | 1-92 1°955 1°93 1°92 
Si VU, + R, O; 
SO. mo. 1H 2-06 2°13 2°32 2°64 
Si O. + R, O; 


The tests of these cements for tensile strength, made according 
to the standard rules for testing in Germany, gave :— 





Tensile strength of 1 cement + 3 sand, in lbs. 





No. of per square inch, after— a” weal 
cement. ae 
1 week. 4weeks. 13 wks. 25 wks. 50 wks. 90 wks, ™#snesla. 
1 320 _ 374 485 £38 0's 
2 333 _ 398 470 514 3°8 
3 284 401 423 434 472 41 
4 286 324 367 403 462 4°6 
5 276 — 388 422 442 50 
6 241 306 367 455 445 57 
7 263 313 384 465 | 433 674 
38 296 427 434 424 | 370 7°6 
9 235 _ 296 320 | 285 9°1 
10 214 206 256 318 | 260 11°5 
ll 249 203 320 276 239 13°2 
12 212 268 236 214 185 15°4 
13 178 188 229 185 162 19°2 
14 23°3 





142 185 201 1538 | 119t 


| 





+ Blowing commenced, 


The fourteen cements were subsequently tested by the high- 
pressure steam method, but before the results of this test are 
given it will be necessary to explain the method and the apparatus 
constructed by Dr. Erdmenger. The method was proposed by 
Dr. Erdmenger in 1879, and again recommended by him in 1882. 
During the fourteen years very many trials have been made, and 
all tend to show that the quality of a cement can be thoroughly 
tested by this method, and the whole future behaviour of the 
cement can be shown. The cement is by the action of the steam 
forced through its various stages of setting and hardening, and 
subsequent increasing or decreasing in strength, whether this 
latter may be due to ‘* blowing” through free lime, or whether it is 
due to the presence of an agent which, like the magnesia, will inthe 
course of time destroy the cement, and all this which, in the ordinary 
course of events, would take years, is passed through in a very short 
space of time, the test itself taking but six to ten hours, and the 
briquettes being only two or three days old when tested. The 
apparatus for making the test is simply a strong cylindrical boiler 
with bottom and top plate, the latter being riveted to a flange so 
as to form a projecting head by which the boiler can be vertically 
suspended on a strong iron tripod, with its lower end entering into 
a small stove. The top plate carries a spring valve and a mano- 
meter. On the side of the boiler isa manhole extending vertically, 
and with a cover or door fixed from inside and made tight by 
means of asbestos or lead packing and a screw armature. Through 
this manhole the briquettes or other objects are charged into the 
boiler. They are generally arranged in piles, each pile being sewn 
into a cloth, each briquette marked with a lead pencil, and besides 
a note made of the place where each of them is put. The manhole 
is then closed, and the boiler filled half or two-thirds with water 
through one of the holes in the top plate. After this is closed and 
everything is tight, the stove is fired until the desired pressure of 
steam is brought forth, and this is kept up for the desired time. 
after which the boiler is left to cool and the briquettes taken out. 
It is found by experience that the saturated steam and the water 
have exactly the same effect on the briquettes, so that it is of no 
consequence whether these are above or below the water level. 

The briquettes should be made according to the standard rules, 
and both of neat cement and of one cement and three sand ; they 
are kept for twenty-four hours, and then immersed in water, and 
when three days old they are ready for the steam test. The 
method is further applicable to old test briquettes or pieces of con- 
crete, or even clinkers. It can also give an idea as to durability 
oe atmospheric influences of bricks and all kinds of building 
stone. 

As to the degree of pressure to be used and the duration of the 
action, this must, of course, bea matter of judgment. Even the best 
cement may be brought to the end of its endurance by continued 


. Sesquioxide, chiefly Al, Oy and Fe, 0;, 








action under a high pressure of steam. It is well to distinguish 
between a purely scientific and a purely practical use of the 
method. Experiments to the first purpose should be carried very 
far, and a great variety introduced. Pressures of up to forty 
atmospheres should be reckoned upon when constructing the 
apparatus for such tests. For the purely practical use, Dr. 
Erdmenger proposes a test for briquettes of neat cement cf 
three atmospheres, and for briquettes of one cement and three sand 
of ten atmospheres, and six hours’ action as suitable. 

The intiuence of the process on the test pieces can be judged in 
many cases by outer signs, swelling, cracking, or utter destruction ; 
but where no such signs are visible, the usual tests of strength are 
applied. After the practical tests poo by Dr. Erdmenger, the 
briquettes of neat cement should show no outward signs of injury, 
and the briquettes of cement and sand should have a minimum 
tensile strength of 228 1b. per square inch. Cements not fulfilling 
these conditions should not be considered acceptable. Itis evident 
that these conditions are far from rigorous, still they go a great 
deal further in showing defects in cement than the usual tests of 
strength, even when these extend over a comparatively long time, 
and the method has the unsurpassed advantage of giving a judg- 
ment at once, 

The testing by the high-pressure steam process of the fourteen 
cements mentioned before gave the results shown in the following 
table, the tests being made on briquettes of one cement and three 
sand :— 

Tensile strength —lbs, per syuare inch. 
































% After six hows’ steaming at pressurcs of 
Zz 5 3 atmospheres 6 atmospheres 10atmosrher's 20 atmospheres 
zB =about 441b, =about 88 lb =about M7lb. =about 2941b. 
x per sq in. per sq. in. per sq. in. per sq, in. 
1 os 170 _ 284 390 40 
2,38 142 256 470+ 333 
4 46 128 242 398 327 
6/57 128 ny 263 ¢ Much injured. 
7 | o4 85 163 ‘ a al } Crumbling. 
9 1 Rathercracked. Rather injur'd ) ; , 
10 13 f Very much Swelled and | Gah tate Mu ae 
A cracked, crumbling. ae ep , uite boiled 
11 13°2 | Much swelled. Much os a 1 reas 
12 15-4 f Much swelled | swe'led and | core vd ed 
of \ and boiled into boiled into ead essed 
> 


13 19°: 


a pulp. a pulp. 





Also briquette of neat cement uninjured, and with about so lb’ 
tensile strength. 

+ Briquette of neat cement slightly injured, though yet with about 
510 Ib. strength. 

} Briquette of neat cement rather injured and crumbling. 


By this table it will be clearly seen what influence the magnesia 
has on the cement. Whereas the cement No, 1 by 20 atmospheres 
is yet in increasing strength, the cements Nos. 2 and 4 have 
reached a maximum of strength somewhere about 10 atmospheres, 
but are fast decreasing in strength, and the cement No. 6 with 
5°7 per cent. of magnesia is so much injured that the test of strength 
is impracticable. It is therefore to be concluded from these 
experiments and the report as a practical result of this method of 
testing that this percentage of magnesia in cement is about the 
highest limit that it is safe to allow. It would appear obvious that 
a test like this is of the greatest importance. By cements con- 
taining magnesia it is of special use, the effect of this being in the 
ordinary course of events only shown a long time after the setting 
of the cement: but even in the case of other defects in cements, it 
may be safely said that by this method a means is given of judging 
of the quality of the cement, and to avoid such as would give way 
to atmospheric influence and become ruined, even though the 
usual tests would fail to show any danger. 

The necessity of arriving at a result as soon as possible has done 
much to limit the time of testing, especially in England and 
America. Simple boiling of test briquettes, in some cases even 
boiling with a slight pressure of steam, have therefore been 
introduced. Though a step in the right direction, this appears to 
be insufficient. Only the worst defects can be proved by these 
methods, and the boiling, in order to show results in most cases, 
would have to be continued for such a length of time as to render 
it impracticable. The high-pressure steam test ought therefore to 
be welcomed by everybody with whom it rests to purchase large 
quantities of cement. For the cement manufacturer it is also of 
importance in giving a timely warning as to defects in the manu- 
facture, making it possible to check such defects before serious 
damage is done to the reputation of the works. Dr. Erdmenger 
gives examples to prove the usefulness in these two cases. 

During a tender for a contract, the choice finally rested between 
two brands, both of which satisfied the condition of tensile strength 
of 2841b. per square inch after one month by 1 cement + 3 sand. 
One of these brands, however, reaching this strength within one 
week, and the other not, the first was finally chosen. Later ex- 
perience gave the following result—pounds per square inch :— 


Test of tensile strength of 1 cement to 3 sand. 
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The high-pressure steam test has since been applied to these 
two cements, and gave this result—pounds per square inch :— 


Test of tensile strength of 1 cement to 3 sand. 
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This speaks for itself. The other example, taken from Thon 
Industrie Zeitung, No. 5, 1891, deals with a cement of English 
origin, in which the proportion of clay and chalk in the slurry 
would promise a good cement, but in which, through insufficient 
attention in the manufacture, the chalk was not sufficiently 
reduced,so that particles of free lime occurred in the cement, a 
case which may happen in the thick slurry process if the wet 
grinding is not properly done. 

This cement, when tested by the high-pressure steam test, gave 
very bad results. A quantity of it was re-manufactured by being 
finely pulverised and thoroughly mixed, then formed into 
briquettes and re-calcined, and the clinkers produced in this way 
finely pulverised. The cement could now stand the high-pressure 
steam test even of a very rigorous character. 

18, Parliament-street, London, W. Cur. ENGREHART. 

(For F. L, SmrprH anp Co.) 








ENGINEERING Society, Kinc’s CoLLeGE, LonboN.—A paper was 
recently read by Mr. A. W. Makovski, Stud. Mem. Inst. C.E., on 
the ‘‘ Manchester Ship Canal.” The author began by showing 
what difficulties had had to be overcome; firstly, in getting the 
Bill authorising the construction of the canal through Parliament ; 
secondly, in raising the funds; and lastly, in carrying out the 
work. After giving a general outline of the canal, the paper dealt 
at some length with a few of the many engineering triumphs which 
are so noticeable throughout the whole length of the canal. The 
author paid special attention to the Barton Swing Aqueduct, and 
to the various locks and sluice gates, and also pointed out the 
important services rendered by the hopper dredgers and steam 
navvies in the work of excavation. © paper concluded with 
some very interesting statistics of the amount of work involved 
and plant used. 
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AMERICAN ENGINEERING NEWS, 
(From our own Correspondent.) 


American Society of Civil Engineers.x—The annual meeting was 
held in New York on January 17th and 18th. The annual report 
showed a total increase of eighty-nine members of all classes, and 
there are now nine honorary members, three corresponding 
members, 1172 members, 146 associate members, 68 associates, 
253 juniors, 47 fellows, and 35 subscribers, or 1733 in all, For the 
civil engineering division of the Engineering Congress, held at 
Chicago last summer, fifty papers were received from home and 
foreign engineers, and these will be gree in the Society's 
“Transactions.” This Congress involved considerable €X pense 
beyond the ordinary expenses of the Society’s business, but this 
was met by special subscriptions from the members. The Norman 
medal was awarded to a paper by Mr. Desmond FitzGerald on 
“Rainfall, Flow of Streams and Storage,” and the Rowland prizg 
was awarded to a paper by Captain W. M. Black, U.S.A,, 
‘‘Improvements to Harbours on the South Atlantic Coast.” The 
ballot for officers resulted in the election of Colonel W, P. Craig. 
hill, United States Engineer Corps, as president, and Mr. Joseph 
Wilson and Mr. ©, C. Martin. -engineer of the Brooklyn Bridge— 
as vice-presidents. In the evening of January 17th an interesting 
paper was read on ‘‘ Cableways,” or single-span wire ropeways for 
combined hoisting and carrying, as extensively used in the con. 
struction of dams, canals, Xc., and in the excavation of phosphate 
rock, iron ore, &c. On January 18th there was an excursion to the 
fortitications and armour-proving grounds at Sandy Hook, and in 
the evening the usual annual reception was held. 

United States Navy.—The new cruiser Montgomery was tested 
for speed on January 19th, and developed a maximum of 1} knots, 
with 165 lb. boiler pressure, and 177 revolutions of the engines, 
The average was 19 knots for four hours. The vessel is a simple 
cruiser of a smaller type, with coal bunkers and armoured deck for 
protection of the machinery. This protective deck extends the 
whole length of the hull, sloping towards the sides and ends, 
Length, 257ft.; beam, 37ft.; mean draught, l4ft. 6in.; displace. 
ment 2000 tons, indicated horse-power, 5400; contract speed, 17 
knots ; pormal coal capacity 200 tons ; total coal capacity, 400 tons, 
or a fighting radius of 8952 knots at a 10-knot speed, 8 days at 
16 knots, or 3} days at 18 knots, There are two triple-expansion 
marine engines, with cylinders 26\in., 30in., and 63in, diameter, 
and léin, stroke. The aggregate power of main engines, air 
pumps, and circulating pumps is 5400 indicated horse-power, at 
185 revolutions. There are three double-ended Scotch boilers and 
two single-ended boilers, with a total grate area of 336 square feet, 
and heating surface of 10,966 square feet. The battery includes 
two 6in., eight 5Sin., six 6-pounder, and two 1-pounder rapid-tire 
guns, two Gatling guns, and three torpedo alts outfits. Dis- 
tilling and ice-making plant, ventilating and soul demi fans, 
steam reversing gear, &c., are provided. The vessel has a high 
freeboard, with upper deck flush from stem to stern. She has two 
smoke-stacks or funnels, and is rigged as a two-masted fore-and- 
aft schooner, carrying 6300 square feet of canvas, ‘I'he contract 
price was 612,500 dols., not including armament. 

Electric railway.—An electric line has been built to connect San- 
ford, Me., with the Portland and Rochester Railroad, for passenger 
and freight traffic. It is three miles long, the track consisting of 
601b, flange rails, and the trolley wire being carried by brackets on 
wooden poles, ‘The town has several factories and a population of 
5000, and the railway carries passengers and baggage as well as 
through freight cars of the Portland and Rochester Railroad. 
There are two closed passenger motor cars, each having four wheels 
and two 20-horse power Westinghouse motors. Besides these there 
are two two baggage cars and two open passenger cars not fitted 
with motors, The motor cars are heated and lighted by electricity. 
The electric locomotive for freight trains is an enclosed car on two 
axles with 36in. wheels, each axle fitted with a 30-horse power 
Westinghouse electric motor. The engine is 27ft. long, weighs ten 
tons, and hauls four loaded coal cars—68 tons—up a grade of 5] 
percent. The engine is titted with sand-boxes, a bell, and a pilot 
or cowcatcher, while in winter a snow plough is bolted to the pilot. 
The cab is heated and lighted by dlectzlalty. One mill alone 
require 300 tons of coal delivered per day, and the small freight for 

rocery and other stores amounts to an average of 40 tons per day, 

he engine mileage averages thirty miles per working day. The 
passenger traffic amounted to 111,/25 in eight months, The power 
plant consists of two Westinghouse dynamos of 100-horse power 
each, driven simultaneously by a 10ft. water-wheel of 150-horse 
power and a 70-horse power Corliss steam engine, the load on the 
water-wheel being thus kept almost constant. 

Irrigation. —Artificial irrigation is becoming of great importance 
with the development of the western _ of the United States, 
owing to the arid condition of the land, and the infrequent rain. 
The quantity of water required varies with the latitude and the 
elevation, being more in the northern than in the southern part of 
the country, and on low than on high ground. In the north, on 
high ground, it varies from 12 to 24 inches per acre of 
crop, or an average of 18in. for each crop, Throughout 
the arid regions of the West 4,000,000 acres are now culti 
vated by irrigation, the people using from 24in. to 36in. per 
acre. This is more than is absolutely necessary, however, as in 
some places where the water is valuable it has been found possible 
to reduce its duty to 20in. In such cases the best conditions, of 
course, prevailed. Water is Bp ne and carefully distributed, the 
land is properly prepared, and nothing grown upon it but the crop 
desired. ‘The amount of water necessary for absolute duty can be 
stated at 18in., for economical duty 20in., and for practical 
purposes 24in., more than the latter amount being useless. 
Storage lakes or reservoirs are used to retain water for continuons 
irrigation. Artificial irrigation is used not only where it is 
absolutely necessary for growth of | kind, but is also used under 
scientific management to increase the growth per acre of land 
already under cultivation. The right amount averages about 
60 per cent. of saturation, too much water being as bad as too 
little. The soil is also aérated and drained to keep it in first-class 
condition. In California especially is this high grade agriculture 
carried on, extensive engineering works in dams, pipe lines, tunnels, 
flumes, canals, &c., being carried out to bring water, and the cost 
is often from 5 dols, to 30 dols., or even 100 dols, per acre to bring 
this water. The best possible crops must therefore be produced 
near a good market, and some of the cities of California have 
suburbs which have grown up around the neighbouring farming 
industries. Irrigation is extensively applied to the great fruit 
farms of California, 

Corrosion A mine pumps.—Considerable trouble is experienced in 
some of the Montana mines with the corrosion of iron pumps, and 
the iron pipes leading the water column to the surface, owing to 
the presence of sulphuric acid in the water. The silver mines do 
not experience this so much as the copper mines, In one mine, 
four years ago, it was possible to use the mine water in the boilers ; 
but the water gradually deteriorated and started corrosion of the 
mud drums, so its use had to be discontinued. As the mine was 
opened up and the shafts sunk deeper there was more of the low- 
grade ore for the water to leak through, thereby absorbing more 
and more of the acid, until now it is corroding the iron pipes of 
the water column. About two and a-half years ago a 7in. column 
was put in, and for awhile it showed no particular corrosive action ; 
but during the spring of 1893 this action became apparent, and it 
is surprising that it showed itself first at the top of the column. 
Leaks continued to develope until one length of 15ft. of pipe had 
no less than thirteen clamps, and it has now become necessary to 
take some decisive action. One water column of brass pipe din. 
diameter is in use, and there is also a copper pipe ; but copper 1s 
too expensive to be much used, It is probable that an iron pipe 
with wooden stave lining will be used. 

Hudson Rever Bridge.—The Bill to authorise the New York and 
New Jersey Bridge — ny to build a bridge over the Hudson 


River at New York City has been vetoed by the President, mainly 
on account of the provision that a pier might be placed in the 
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river. ‘he North River Bridge Company already has a charter 
for a bridge across the river, some distance lower down the city 
put was required to leave a clear channel between the pier-hea 
lines, requiring a span of about 3000ft., plans for which have been 
repared. The onmenes whose project has been defeated pro- 
noses to introduce another Bill, but it is not generally considered 
as really intending to build a bridge, but as intending to sell its 
charter to the older company, and there has been strong opposition 
by the citizens, the Chamber of Commerce, and the shipping 
interests, to having any bridge piers in the busy channel . 

Tron lighthouses. —Two skeleton frame iron lighthouses are being 
built for the United States Lighthouse Board, and are both 175ft. 
high from the base to the focal plane of lantern, or 193ft. to finial 
of lantern, ‘There are eight columns forming a circle of 53ft. 
diameter at the base, and 1lft. below the lantern. These columns 
are of cast iron, and form bays or panels of 27ft., 25ft., 23ft., 
Yift. 3in., 19ft. 6in., 17ft. 9in., and 10ft. in height, starting from 
the base. ‘I'he horizontal members forming the bays are cast iron 
tubes fitting into the column connections, and each panel is 
stiffened by diagonal tie rods, while the whole structure is well 
braced by tie rods running from the panel corners to a central iron 
cylinder 9ft. in diameter, which contains a spiral stairway and an 
clevator or lift. The columns rest upon circular base plates 
anchored to concrete foundations, The central cylinder is lined 
with jin. sheet steel, At the top of this tower, 149ft. Gin, above 
the ground, is a service room, above that again a watch room, with 
circular galley or balcony, and directly above that is the lantern, 
The use of an elevator is something new, and in these cases it will 
be worked by hand. 








THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own Correspondent.) 

BusiNess this week has proceeded steadily, and has been improved 
by the receipt of some fair lines for merchant iron from Australia 
aud New Zealand. There appears all round also to be more con- 
fidence. The slightly better position of the North of England 
market is commented on hereabouts with satisfaction. The hope 
is expressed, with regard to the Coal Trade Conciliation Board, 
that the important questions upon which Lord Shand has been 
requested to adjudicate may receive a settlement as —_ as prac- 
ticable, as it is felt that the future of trade must largely depend 
upon the course of the fuel market. Marked bars were again 
quoted to-day—Thursday—in Birmingham £7 10s. to £8 2s, 6d.; 
merchant sorts, £6 5s, to £6 10s.; and common, £5 15s, to 
£5 17s. 6d. Plain black sheets for use by galvanisers are 
sluggish, and cases are reported in which £6 17s. 6d. and even 
£6 15s, have been accepted for doubles, though the general 
market price is from 2s, 6d. to 5s, above this. Galvanised 
sheets are in moderate demand at £10 10s, to £10 15s. for 
24 gauge, f.o.b. Liverpool, whilst the ‘‘ Blackwall” brand of 
26 w.g. is still quoted by merchants £14 f.o.b, London in felt- 
lined cases, NSpelter is easy at £15 17s. 6d. per ton. A consider- 
able quantity of steel bars for roiling-down purposes are being 
purchased by Midland makers of tin-plate and of tinned sheets, 
Orders to the extent of several thousand tons have lately been 
booked. Common iron hoops are steady at £6 5s, to £6 10s., and 
yas tube strip is £5 15s. to £6. Deep stamping sheets, both of 
steel and iron, are in good demand, the former being about £10 
for good quality. 

Pig iron, owing to continued restriction of production, and to 

lowness of stocks, keeps firm in value at the prices last week 
quoted, 
Business in the engineering and iron-founding trades is fairly 
good, and there are indications that, as the year progresses, a 
farther improvement may be expected. The last Melbourne mails 
bring news of the death in that city of ‘‘a well-known and pros- 
perous engineer and ironfounder,” who was a native of South 
Staffordshire. Mr. William Lucas—head of the firm of Lucas and 
Sons—was born in the Black Country, where he carried on business 
for many years as an engineer and iron-founder, specially devoting 
his efforts to the supply of colliery and ironworks requisites. 
After a tour through the United States, he settled in New Zealand 
in 1880, in the same line of business, and afterwards established 
a large foundry in Melbourne, ‘‘ where he was greatly respected in 
business circles.” Other advices state that at Sydney, when the 
mails left, important orders of English hardware were steady, and 
the tendency of ape was improved by the increased freights. 
This was especially the case with regard to fencing wire and other 
classes of ironwork, but galvanised iron has, it seems, not yet 
responded in a like manner. Hollow-ware, electro-plated goods, 
and cutlery, were in fair request; whilst transactions in builders’ 
hardware were restricted. Bar iron at Dunedin, New Zealand, is 
firm at an advance, and galvanised roofing sheets are well supported. 
At Wellington—N, Z,—trade is steadily improving, the demand 
for builders’ hardware being decidedly better than for some time 
past, 

The eight hours’ day is spreading among local works, At a mass 
meeting of the workpeople of the King’s Norton Metal Company, 
held this week, it was announced that the directors had granted 
the eight-hours’ day—or forty-eight hours per week—to the whole 
of the employés, including metal rollers, annealers, and others, the 
new system to come into operation with the beginning of April. 
Much satisfaction is expressed by the workmen. 

The Midland Railway Carriage and Wagon Company have 
declared an interim dividend for the half-year ended December 31st, 
at the rate of 5 per cent. per annum on the ordinary shares, and 
6 per cent. per annum on the preference shares. 

n the course of a reply to an inquiry from this district on the 
subject of Government contracts for steel required on Indian rail- 
ways, the Secretary of State for India—the Earl of Kimberley—rebuts 
the allegation that orders have lately been going disproportionately 
to continental instead of English firms, He explains that stores pur- 
chased by Government for Indian State railways and those purchased 
by companies for Indian Guaranteed railways do not stand on the 
same footing. The Secretary of State exercises complete control 
over all purchases of stores for State railways. In the case of 
the Guaranteed lines, the boards of the companies concerned 
transact all necessary business, the interests of the Government 
being protected by the presence on those boards of a Government 
director. The following instances of recent orders for steel 
required for Indian railways—both States and Guaranteed—having 
been placed with English steel firms, are given in this communica- 
tion :—January 9th, 9000 tons of steel sleepers, ordered by the 
Secretary of State for the State railways; December 20th, 555 
tons of steel sleepers, purchased by the board of the South 
Mahratta Railway Company; January 9th, 1232 tons of steel 
sleepers, purchased by the same company ; January 26th, an order 
for steel tires—quantity not stated—ordered by the Bombay, 
Baroda, and Central India Railway Company. 

The civil engineers of Birmingham and the district had a pleasant 
evening recently on the occasion of their eighth annual dinner, 
under the chairmanship of Mr. C. Hunt, president. The company 
included also Mr. W. 8S. Till (vice-president), Professor Smith, 
Messrs, E. B, Marten (Stourbridge), J. C. Vaudrey, J. E, Willcox, 
J. Young, C. W, Shackleton, B. Godfrey (Droitwich), R. Godfrey 
(King’s Norton), G. J. Stoker, J. Richards, H. Lea and others. 








NOTES FROM LANCASHIRE. 
(From our own Correspondent. ) 
Manchester,—Although generally a lull has come over the iron 
trade of this district, it is not more than might have been expected, 
following upon the considerable weight of buying recently, and 
the under-selling going on here and there amongst merchants and 





dealers in no way affects the strong tone which still prevails 
throughout the market, Indeed, it is exceptional where a confident 
feeling does not exist with regard to the prospects of improvement, 
and, although in isolated cases I have heard of sellers being willing 
to book over the year at very little above current rates, there are 
very few pig iron makers who will commit themselves beyond the 
next three or four months, and some of the finished iron makers 
decline to entertain forward business at all, except at a very 
substantial advance upon present rates. 

The Manchester Iron Exchange on Tuesday was not more than 
moderately attended, and business, taking it all through, presented 
a considerable contrast to the briskness of demand which has 
recently been prevailing. For pig iron there were only limited 
inquiries in the market, most of the large users having covered 
their requirements for the present, and the falling off in the 
demand has brought forward some underselling amongst merchants 
and dealers. Makers are, however, for the most part so well sold 
over the next two or three months that they are by no means push- 
ing further sales, and as a rule are holding firmly to the recent 
advance in prices. Lancashire makers are still securing a fair 
amount of business, and delivered equal to Manchester are getting 
about 44s, 6d. and 45s. for forge, to 45s. 6d. for foundry, less 25. 
With regard todistrict brands, quotations for Lincolnshirearescarcely 
more than nominal, at about 43s. for forge to 44s, for foundry, net 
cash, delivered Manchester, as makers have so little to offer, but 
the output is being increased, and it is expected will shortly bring 
more iron upon the market. For Derbyshire foundry brands 
quotations remain at about 5ls., less 24, delivered Manchester. 
In outside brands makers continue firm at about 45s, to 45s. 4d. 
for good-named foundry Middlesbrough, net cash, delivered Man- 
chester, but ordinary brands might be bought at about sixpence 
under these figures, As regards the Scotch brands coming upon 
this market, there is very little to be bought except through 
merchants, and they are mostly holding for about 48s, for Eglin- 
ton, 51s. for Glengarnock, and 51s. 6d. for Gartsherrie, net prompt 
cash, delivered at the Lancashire ports. 

The finished iron trade remains without any really material im- 

yrovement, except that makers being fairly well off for orders to 

oi them going over the next few weeks, are not disposed to 
book at recent rates, and for forward delivery they are generally 
holding out for some advance. On current business, however, it is 
difficult to get any appreciably higher prices, and delivered in the 
Manchester district Lancashire bars remain at £5 12s, 6d. to 
£5 15s.; North Staffordshire, £5 17s. 6d.; Lancashire sheets, £7 5s. 
to £7 7s. 6d.; Staffordshire, £7 7s. 6d. to £7 10s.; and Lancashire 
hoops, £6 for random, up to £6 5s. for special cut lengths. 

In the steel trade only a limited amount of business is being put 
through, and as regards raw material, prices perhaps show, if any- 
thing, rather a weakening tendency, good foundry hematites not 
averaging more than 53s. 6d. to 54s., less 24, with local made steel 
billets difficult to sell at £4 4s., net cash, delivered Manchester. 
Good qualities of steel boiler plates are tolerably firm at £6 10s. to 
£6 12s, 6d., with ship and tank plates at £6 5s., and steel bars, 
£6 5s, delivered here. 

Any increasing activity in the engineering trades is still very 
slow in developing, and although the tone generally is more hope- 
ful, with here and there rather more new work coming forward, 
there is not as yet any really definite material improvement 
generally, The returns of the trades’ union organisations show a 
slight decrease in the number of unemployed members, and the 
reports from the —_s industrial centres are more satisfactory, 
there being a substantial a aN in some of the leading 
shipbuilding districts, whilst here and there locomotive builders 
are in rather a better position as regards work, and stationary 
engine builders continue fairly employed. Amongst machine tool 
makers the position varies considerably, some establishments 
being reported as tolerably well supplied with orders, whilst others 
were only slack, and in this branch it can scarcely be said there is 
any really sensible improvement which can be regarded as at all of 
a general character. 

I was at the works of Messrs. William Muir and Co., of Man- 
chester, the other day, and was shown another of their special 
large vertical milling machines, this one weighing over 28 tons, 
which they had just finished for a firm of marine engineers on the 
East Coast. This machine has a spindle din. diameter, the table 
is 5ft. square, and the distance from the spindle to the body 
of the machine 3ft. 6in. A special feature is the introduction 
of Slade’s patent compound table to fix on the ordinary table, by 
means of which circular objects, such, for instance, as marine 
cranks, can be milled round the edges without re-setting the work 
to the different centres. The machine will also mill straight and 
general work, as well as couplings, connecting rod ends, &c., with 
a patent cutter about din. diameter by 12}in. bey which will take 
a cut of 12in. long by lin. deep, at a feed rate of lin. per minute. 
1 was also shown at the works a number of special tools which the 
firm have just completed to the order of Mr. F. 8. Payne for the 
Ameer of Afghanistan. These tools consist of milling and drilling 
machines for the manufacture of the Martini-Henry actions in 
small arms, and they are to be erected in the gun factories at 
Cabul. A feature of these tools is that they are so constructed in 
sections, to facilitate their overland carriage by camel transport, 
that no one piece will weigh beyond 3 cwt., the various sections 
being bolted together on arrival at their destination ; and I may 
add that a few months back the firm sent out to Cabul a kind of 
boring and rifling machine, the total weight of which was over 
20 tons, which was also made in sections with no piece weighing 
more than 3cwt. 

At a meeting of the Northern Society of Electrical Engineers 
held in Manchester last Friday, Mr. John Hesketh read a paper 
describing the electrical work at the Blackpool Central Station, in 
the course of which he said the question of distribution was one 
which now had many aspects. ‘he advocates of the simple two- 
wire system had many opponents, but with a high-tension network, 
designed to feed each transformer from two directions, and with 
banked transformers feeding into a similar low-tension network, 
the variation in voltage—which, after all, was the public’s criterion 
of successful lighting—was reduced toa minimum. The question 
of mains and their insulation also was viewed differently by different 
engineers, and in his own opinion it was useless puss A Bevo to 
lay water-tight conduits, The endeavour should rather be to 
construct cables to run as well in water as out of it. High insula- 
tion resistance was an admirable thing, but it could be obtained in 
too many ways to be satisfactory in itself. In the discussion which 
followed upon the paper the question of direct coupled dynamos 
was raised, and Mr. Browett, of Browett and Lindley, Manchester, 
expressed himself as strongly in favour of coupling the dynamo 
direct to the engine, in preference to driving by means of belts or 
ropes. 
uring the last few weeks the Manchester Corporation has been 
exceptionally unfortunate in losing by death the heads of several 
important departments, and on Tuesday morning Mr. Jobn 
Allison, C.E., the chief surveyor of the Corporation, died at his 
residence, Roslyn House, Chorlton-cum-Hardy. Mr. Allison was 
appointed to the office of chief surveyor in 1879, and has carried 
out several ae Se undertakings, including the Manchester 
new system /of drainage and intercepting sewers, the laying out of 
about fifty miles of tramways, and other works. 

A continued decided falling gff in the demand for round coals is 
reported throughout the district, many of the collieries not work- 
ing anything like full time, whilst stocks accumulate. The chief 
falling off is in the better qualities for house-fire consumption, and 
— for these are being forced down by competition from other 

istricts. Steam and forge coals are also rather easier, but engine 
classes of fuel are generally fairly well maintaining their price. 
At the pit mouth best Wigan Asley is only in exceptional cases 
ae more than 14s.; Pemberton 4ft. and seconds Arley, 
12s, 6d.; whilst common house coals average 10s. 6d. to 1ls., 


and steam and forge coals 10s, per ton. Good qualities of burgy 
are still fetching 8s. to Ss. 6d.; the best qualities of slack, 6s, 3d. 
to 6s, 9d.; and common sorts, 4s, 9d. to 5s. 6d per ton, 


The shipping trade is also much quieter, with lower prices 
ruling, steam coal, delivered at the Lancashire ports, not fetching 
more than 11s, to 11s. 6d. per ton. 

Barrow.—Although the hematite pig iron trade is described as 
firmer, very little business bas been done during the week, and 
the inquiry from home as well as from foreign sources is small, 
while the demand alike for prompt and forward deliveries shows 
no life. The value of warrant iron is, in fact, rather easier at 
45s, 5d. cash sellers and 45s, 44d. buyers. Makers still quote 46s. 
to 46s. 6d. per ton net, f.o.b., for mixed Bessemer numbers. 
Stocks still show an increase this week to the extent of 2557 tons, 
or 24,888 tons increase since the beginning of the year, and they 
now represent 119,511 tons. Makers hold more stock than they 
did, and some of the steel makers in West Cumberland are holding 
very large stocks, 

Iron ore is very quiet, consequent on the very low rate of con- 
sumption. Only 31 furnaces are in blast out of 76, and compared 
with 35 in blast in the corresponding period of last year. Jron 
ore of ordinary quality is quoted at 8s. 6d. to 9s. per ton net at 
mines, and best descriptions at 11s. 6d. per ton. 

The steel trade is very quiet, and orders are coming to hand 
very slowly for rails, either on home or foreign account. Consign- 
ments of heavy rails are not at present on order to any marked 
extent, and the works at Barrow are this week closed for the want 
of orders. Prices are unchanged at £3 15s. per ton. In West 
Cumberland there is a very quiet position in the steel trade, and 
orders are not well held. The demand for steel shipbuilding 
materials is partly maintained, and it is expected the plate mills 
at the Barrow works will be put in operation in the course of a 
fortnight. Important alterations have been made which will help 
to cheapen the cost of production. Tin-plate bars are only in small 
request, and nothing whatever is being done in blooms, slabs, or 
wire rods, but a moderate trade is doing in billets and hoops. 
Heavy steel castings are in demand for shipbuilding and other 
purposes, 

Shipbuilders and engineers are nearly as busy as they possibly can 
be, and although very full! of orders, expect to be still busier in the 
near future, as other important work is in course of being negotiated. 

Tronfounders and boilermakers are busy, and are likely to remain 
so during the rest of the year. 

The coal trade is quiet, and orders are not considerable, but 
deliveries are slow, and prices are still quoted high. The col-e 
trade is not so brisk, as the consumption in this district is not very 
large at present. Prices of Durham coke delivered at West Coast 
furnaces average 17s. per ton. 

There is a good trade doing in this district in wood pulp and in 
paper manufactured from wood pulp. 

Shipments show a slight improvement on last year, although they 
remain small. The exports of pig iron and steel from West Coast 
ports during the past week have amounted to 10,034 tons, com- 
pared with 5090 tons in the corresponding week of last year ; an 
increase of 4936 tons. The aggregate shipments this year to date 
amount to 64,217 tons, compared with 84,112 tons in the corre- 
sponding period of last year; a decrease of 19,895 tons. 








THE NORTH OF ENGLAND. 
(From our own Correspondent.) 


THE market has recovered from the quietness which was expe- 
rienced last week, and a considerable amount of business has been 
done at advanced prices. Consumers, having regained confidence, 
have shown themselves very desirous of buying freely, and a good 
deal more even could have been sold than was disposed of, if the 
sellers would have undertaken all the orders offered to them. 
Makers, however, are under no pressure to sell now, and they are 
in a position to pick and choose contracts, for they have a good 
supply of orders on their books for execution within the next six 
weeks, and further ahead than the end of this quarter they are 
not caring to sell, because better prices are almost certain; and 
now that the dullest period of the year is nearly over, the 

ie agg: of lower prices is remote. The spring demand will 
er to be active next month, and altogether producers think 
they can lose nothing by waiting. There are plenty of buyers now 
willing to enter into contracts for delivery over the second quarter 
of the year, and they would pay on the basis of 36s. 6d. per ton 
for No. 3 Cleveland G.M.B. pig; but that is not a tempting 
enough offer to sellers when they can get 36s. without difficulty 
for prompt deliveries, and when the tendency is altogether 
upwards. Altogether the market is very sanguine in tone, and 
more favourable reports are given, not only by the pig iron makers, 
but also by more of the finished iron and steel manufacturers, 
ironfounders, engineers, &c., which cannot fail to increase 
the home demand for pig iron, and the export demand is 
certain to receive a great impetus next month, especially if the 
weather keeps mild and gives promise of the early re-opening of 
continental navigations. There is this month more trade done 
with countries over-sea than is usual in the second month of the 
year, and the pig iron exports are much above the February aver- 
age; in fact, they seem likely to be the best that have been 
reported in this month within the last ten years. From Middles- 
brough this month 34,231 tons of pig iron have been shipped, as 
compared with 29,174 tons last month, 25,527 tons in February, 
1893, and 28,362 tons in February, 1892, all to 14th. It is satis- 
factory to see that Italian consumers have resumed their purchases 
of Cleveland iron, and a considerable quantity, chiefly of hematite 
pig, has been sent already this month. Probably the quantity of 
Cleveland hematite pig taken by Russia will this year be smaller 
than it was last, seeing that the tariff war between Germany and 
Russia will be ended, and German hematite pig will be obtainable 
on more favourable terms. It was chiefly owing to this tariff war 
that Russian consumers sent to England for so much hematite 
iron, and it may be that, having got a footing there, British makers 
may keep a good portion of the trade. 

Higher prices on the whole are realised this week for Cleveland 
pig iron than ruled last week, but hematite is somewhat weaker, 
not because trade has fallen off at all, but because of the com- 
petition of warrants. Somehow while makers’ iron has been 
advancing, warrants have not risen, and it came to pass at last 
that Cleveland hematite warrants could be bought at Is. 3d. to 
ls. 6d. per ton less than was being asked for makers’ iron. 
Merchants thus were afforded an opportunity of buying warrants, 
and with them underselling the producers. A buyer who 
could not get mixed numbers direct from the maker under 45s, 6d. 
could procure the same brand from the warrant stores at 44s. 3d. 
It is true that there is not a large amount of East Coast hematite 
pig in the public stores—35,000 tons—but it is enough to influence 
the market. The result is that there are plenty of sellers among 
makers at 45s, this week, and merchants have been accepting 
44s, 9d. Cleveland pigs are fully 3d. per ton dearer than they 
were last week, for whereas No. 3 last week for prompt delivery 
was 35s. 9d., and it was difficult to get that, 36s. is now readily 
paid, and for deliveries to be made up to the end of March 36s. 3d. 
has been generally realised. Cleveland warrants, which touched 
35s. 7d. cash last week, were sold at 36s. 1d. at Tuesday’s market, 
and the closing price on Wednesday was 36s. O}d. The 
stock of Cleveland pig iron in Connal’s public warrant stores 
on Wednesday night was 109,033 tons, or 836 tons increase 
this month, the smaller increase than for some months 
being one sign of improving trade. Makers’ stocks this and 
next month will show some decrease, it is expected, for many 
producers have already sold nearly all the iron they can turn out 
this quarter, and will have to draw upon their stocks if they have 
to meet further needs. No. 4 Cleveland foundry pig is raised 
again to 35s. 9d., and grey forge to 35s. 6d., but neither quality is 
very readily obtainable, and in some cases firms are getting as 
much for their grey forge as for their No. 3. The Clay Lane Iron 
Company has just blown in a furnace to produce hematite iron, 





and the number in operation in the district has thus been increased 
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by three since the commencement of the year, while other idle 
furnaces are being prepared for re-commencing. 

Improvement is reported in more of the ironfounding branches, 
but the chair-founders are very badly off for work, and have not for 
years felt a depression so keen. The founders who work for the 
shipbuilders are doing well, as are also those who supply the marine 
engineers with heavy castings, such as bed-plates. Marine 
engineers have plenty of work, and some of them quote 5 per cent. 
more than they asked in the last quarter. Generally, however, 
they say they have experienced the improvement more in the 
volume of their trade than in the prices they are able to secure. 
But general engineers cannot speak favourably of their business on 
either score. Pipe-founders bave more work. An order for 
17,000 tons of cast iron water pipes will probably be given by the 
Bradford Corporation to Messrs. Cochrane, Grove, and Co., 
Ormesby Foundry, Middlesbrough, as the Committee of the Cor- 
poration have recommended the acceptance of their tender, which 
was for £70,584, or £4 3s. per ton. The Middlesbrough Corpora- 
tion are about to have erected in the marshes a new gasholder of 
1,500,000 cubic feet capacity. Wagon and locomotive shops are 
generally well occupied, with good prospects for the year. The 
North-Eastern Railway Company has ordered 2000 wagons. 

Messrs. R. and W. Hawthorn, Leslie, and Co., have received 
from the Admiralty an order for three fast sea-going torpedo-boat 
destroyers, of the Havock type, to steam 27 knots per hour. 

The price quoted for common iron bars is £5 2s. 6d.; best bars, 
£5 12s, 6d.; iron ship plates, £5 ; iron boiler plates, £6 ; steel ship 
plates, £5 7s, 6d.; steel boiler plates, £6 7s. 6d.; iron angles, 
#4 17s. 6d.; and steel angles, £5; all less 2} and f.o.t. The 
galvanised sheet trade is active; but the tube business is very 
quiet, and prices are low, owing to the keen competition of Stafford- 
shire. The steel rail trade continues unsatisfactory, and heavy rails 
can be got at £3 15s. net at works. A report has this week been 
circulated by one of the leading London daily papers—and by 
several provincial papers—which created not a little sensation on 
‘Change at Middlesbrough. It stated that the experiments 
carried on by Messrs. Bolckow, Vaughan, and Co. at Eston, 
with a view of securing the desulphurisation of Cleveland 
ordinary pig iron by means of adding manganese, so as to 
adapt it for the manufacture of steel plates, had proved a 
commercial success, and that plates had been rolled from this 
Cleveland iron, which had been passed by Lloyd's. Then there 
were the usual remarks as to the grand effects this would have 
upon the Cleveland district. As a matter of fact there was no 
foundation for such a report. Messrs. Bolckow, Vaughan, and 
Co., are not carrying on any such experiments, nor have they 
rolled any such plates. I learn that a local steamer which was 
built of basic steel plates made from Cleveland iron some years ago 
has not proved a success, for on being overhauled the material 
was found to be defective. 

Mr. William Jenkins, the general manager of the Consett Iron 
Company, has resigned his position as chairman of the Consett 
Local Board—after holding that position for twenty-one years—on 
account of ill-health. He also resigned his membership, and is 
succeeded as chairman by Mr. George Ainsworth, who is his suc- 
cessor in the management of the Consett Works, and as member 
by Mr. C. P. Douglas, who is also connected with the company. 

Mr. Robert Pauling, for long the general goods manager of the 
North-Eastern Railway, has retired after forty-four years’ service, 
and on Friday he was presented with a service of plate by the 
officials of the company. 

The Salt Union are about to increase their facilities for shipping 
salt from the Tees. At present they have to load salt upon the 
sea-going vessels from lighters, or send it round by way of Stock- 
ton to the Middlesbrough dock, both these methods being 
expensive, and dispatch cannot be given as rapidly as the manu- 
facturers would like. They are therefore about to construct a 
wharf of their own, and have secured a site of several acres 
opposite their works, and a little below the ferry. There will be 
berths for two vessels of the largest class, and direct railway com- 
munication will be constructed between the works and the wharf. 
It is proposed to construct a large bridge to carry the traffic over 
the é larence railway, near the railway bridge at Port Clarence. 
It is estimated that the scheme will cost £50,000. 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 

THERE has been a quieter tone in the pig iron market this week 
and less speculative business, The export demand for pig iron is 
not opening out so well as could be desired, and there is to this 
extent a want of encouragement both to shippers and investors, 
who are operating with caution in the circumstances. Scotch 
warrants have sold from 43s, 64d. to 43s, 8d., Cleveland 35s. 94d. 
to 36s. 1d., and Cumberland hematite from 45s. 54d. to 45s. 65d. 
cash, 

The prices of makers’ pig iron are as follow :—G.M.B., f.0.b. at 
Glasgow, No. 1, 44s. 9d.; No. 3, 43s, 9d.; Carnbroe, No. 1, 
46s.; No. 3, 45s.; Clyde, No. 1, 49s. 6d.; No. 3, 46s. 6d.; 
Gartsherrie, No. 1, 51s. 6d.; No. 3, 48s. 6d.; Summerlee, No. 1, 
54s. 6d.; No. 3, 48s. 6d.; Calder, No. 1, 52s. 6d.; No. 3, 48s, 6d.; 
Langloan, No. 1, 60s.; Coltness, No. 1, 57s.; No. 3, 51s. 6d.; 
Gle ock, at Ardrossan, No. 3, 47s.; Dalmellington, No. 1, 
47s. 6d.; No. 3, 45s. 6d.; Eglinton, No. 1, 47s.; No. 3, 45s. 6d.; 
Shotts, at Leith, No. 1, 54s. 6d.; No. 3, 50s. 6d. 

The shipments of pig iron from Scottish ports in the past week 
were comparatively small, amounting to 3123 tons, against 4306 
in the corresponding week of last year. There was sent to 
France 206 tons, Italy 155, Germany 130, Holland 55, India 40, 
Australia and Belgium 30 each, other countries 64, the coastwise 
shipments being 2413 tons, against 3338 in the same week of 
1893. 

The production of pig iron continues to increase since last week, 
six additional furnaces having been put in blast. Of these, the 
whole are to turn out ordinary pigs. ere are now 41 furnaces 
producing ordinary and special oll 17 hematite, and three 
basic iron, total 61, compared with 55 last week and 66 in the 
corresponding week of last year. 

The foreign trade in Scotch pig iron since the beginning of the 
year has been disappointingly small, only about 1000 tons per 
week having been pater for abroad of the whole of the Scottish 

orts, against half as much again in the corresponding period of 

893. he coastwise shipments are also unsatisfactory, having 
fallen short in the period under notice by about one-third. Con- 
sidering that the shipments last year were much smaller than 
usual, it will be seen that this branch of the trade is very far from 
being ia a flourishing condition. 

The preference shown by Scotch consumers for Cleveland pig 
iron all through last year is still being maintained, and finds ample 
justification in the difference of price between that class of iron 
and Scotch pigs. The arrivals of Middlesbrough pigs at Grange- 
mouth since lst January are fully 20,000 tons greater than in the 
same time last year. These figures should not be taken as 
indicative of an expansion in the consumption of ordinary 
Cleveland iron to the full extent of the increase mentioned, 
because it is well known that a considerable proportion of the 
iron brought from the Tees since the beginning of the year has 
been Middlesbrough hematite brought into Scotland for use in the 
steelworks. Whether the prices of Scotch-made hematite will 
continue such as to give occasion for a continuance of this import 
business, it is difficult to foresee. The likelihood is that when the 
output of the Scotch article becomes greater there will be less 
necessity to bring in the product of the Cleveland district. 

A period of steady production is expected in the steel trade. 
Both employers and workmen seem at present to be making u 
their minds to this, and itis hoped they may be able to wor 
together harmoniously, and so avert disputes that would interrupt 
the current of business. 

In the finished iron trade there is little or no movement of im- 





portance. The works are for the most part fairly employed, but 
there is an absence of that active inquiry frequently experienced 
at this season of the year. 

There is a marked decline in the export of iron and steel 
manufactured goods, and it is thought that this is to some extent 
a result of the very stormy weather that has prevailed during a 
succession of weeks. 

The coal trade continues to exhibit an unlooked-for amount of 
activity. In the shipping department there has been a good 
deal of disorganisation as a result of the tempestuous weather, 
but the quantities cleared at the different ports still compare 
favourably with this time last year. The inland demand has 
been quite brisk, domestic requirements having increased, while 
there is a steady expansion of consumption in manufactories, 
Coal prices are practically the same as given here last week. 








WALES AND ADJOINING COUNTIES. 


(From our own Correspondent.) 

I AM not surprised that persons conversant with the large pro- 
portions of the coal trade of Wales should exclaim—‘‘ You are 
clearing away your mountains in Monmouthshire and South 
Wales!” A striking illustration of this is afforded by the trade of 
last month, when, from the whole of the district, including Cardiff, 
Newport, Swansea, and Llanelly, the total exports of coal, coke, 
and patent fuel reached 1,641,092 tons ! 

This shows an increase of nearly 110,000 tons over the totals of 
December. ‘Taking the Cardiff ports alone, it is evident that they 
have had, as usual, the lion’s share, January coal exports amount- 
ing to 1,333,000, exceeding by 62,000 tons the largest monthly 
total of the year, namely, May, 93. February with its gales will 
not, I fear, present quite so good an appearance, though heavy 
shipping is going on; steamers of 3000 and 4000 tons cargo figure 
this week for coaling stations, and for Genoa and elsewhere. 
Prices, if anything, are showing a hardening tendency, as much as 
lds. being quoted for best steam. Mid-week quotations, Cardiff, 
were as follows :—Best steam coal, 13s. 3d. to 14s.; seconds, 
lls. 6d. to 11s. 9d.; best Monmouthshire, 12s.; small, 7s. 

In house coal the quiet drooping of price continues, and one no 
longer hears of 16s. for best. The latest quotations, Cardiff, for 
best house are l4s. 6d. to 15s.; No. 3 Rhondda, 13s.; brush, 10s.; 
small, 8s, to 8s. 3d.; No. 2 Rhondda, 10s. 3d. to 10s. 6d.; through, 
8s. 3d. to 8s. 6d.; small, 6s. to 6s. 3d. Swansea quotations are 
much alike:—Anthracite from 12s, 9d. to 13s. 3d. best ; ordinary 
from 9s. 6d. to 10s. Rubby culm, a Swansea speciality, from 4s. 

Coke remains much about the same prices—last quotations being 
maintained with difficulty. Present «uotations: furnace, 16s, to 
ljs.; foundry, 18s. 6d. to 19s. In patent fuel a moderate trade 
continues to be done at Cardiff and Swansea. Prices remain 

2s. 6d. to 12s. 9d. Pitwood exhibits still more weakening 
evidences, due, observers think, to the market being glutted. The 
“top” price for best timber is now 15s., Cardiff, and a much more 
frequent price heard on ‘Change is 14s, 9d. Tendency is to lower 
figures, Swansea quotation, 17s. 

There is again a marked activity in iron ore shipments, Cyfarthfa, 
Dowlais, Ebbw Vale, and Blaenavon figuring for large quantities 
this week. 

Prices of foreign ore are characterised by a good deal of firmness. 
Best Bilbao is quoted at 11s. 9d. to 12s.; Tafna at 10s, 9d. to 11s.; 
Garucha, 10s. 9d. to 1ls.; and Porman, from 10s. to 10s. 3d. 
per ton. 

There are tolerably well-founded hopes that, as the manager of 
the Dowlais Works expresses it, we have touched bottom. In 
addition to a fair share of tin bar trade, there are more orders 
placed for steel rails, and some foreign orders are in for steel 
sleepers. 

Towards the middle of the week pig iron showed a little more 
activity at Swansea. With regard to steel bar, it was reported on 
‘Change that the demand was falling off on account of the in- 
activity in the tin-plate trade, which is not pleasant news for the 
works on the hills. 

The mid-week quotations were as follows :—Pig iron, Glasgow 
warrants, 43s, 84d. ; Middlesbrough, 36s. 1d. ; hematite, 44s. 14d. ; 
steel rails, heavy, £3 lds. to £4; light, £4 10s. to £4 15s, ; Welsh 
bars, £4 15s. to £4 17s, 6d.; Bessemer steel tin-plate bars, 
£4 2s, 6d. to £4 5s. ; Siemens, best, £4 5s, to £4 7s. 6d.; tin- 
plates: Bessemer steel cokes, 10s. to 10s. 3d.; Siemens coke 
finish, 10s, 3d. to 10s. 6d.; ternes, per double box, 28 by 20C., 
20s., 22s., 24s. ; best charcoal plates, 11s. 9d. to 12s. 6d. 

Block tin is again down. Last quotations, £69 10s, to £69 12s. 6d. 
—the lowest since the ‘‘ ring.” 

The only pleasant feature to record in connection with the tin- 
plate industry is the large shipment of last week. This was 
113,374 boxes; and as the make at the works only totalled 
64,346 boxes, stocks were materially reduced. They now stand at 
250,875 boxes, 

I regret that a very unsatisfactory condition of the tin-plate 
trade exists, and it is currently reported that unless an improve- 
ment shows itself soon, more works will be closed. Both in 
the Swansea and Newport districts a good deal of depression 
exists, and the starting of relief committees is being carried on to 
alleviate the distress. I am glad to see that ee | Tredegar has 
taken a leading part in one, and given a substantial monetary aid. 

Heavy shipping of tin-plates is going on to America and Russia ; 
doubtless the low and unremunerative prices are conducing to this. 

The strike at Penallta Level, Llancaiach, has been amicably 
arranged. 

The strike amongst the Abernant fitters continues. 

A new house coal colliery has been started in the Rhondda, on 
the Tyntyla Estate, Mr. Daniel Thomas, formerly of the Gelli, to 
be manager. 








NOTES FROM GERMANY. 
(From our own Correspondent.) 


BUSINESS in the different branches of the iron and steel trade 
exhibits scarcely any novel feature since last week. Prices have 
not changed, and it is not very likely that there will be any 
marked improvement for at least some time. Compared to last 
week, there has heen a somewhat better tone perceptible on the 
Silesian iron market. The export in pig iron has been a trifle 
more satisfactory ; many of the blast furnace works have sold their 
make up to end of March, and, although the prices quoted are not 
paying, generally, the tendency of the market is decidedly more 
nopeful than in the beginning of last month. Manufactured iron 
is in quiet demand, but prices are pretty firm; Breslau dealers 
are even said to have ventured a slight advance on bars. 

With regard to the iron trade in Austria-Hungary, it can only be 
repeated what was told in previous letters, The few orders that 
are being booked are not sufficient to secure regular employment 
to the works, and as prices are considerably pressed down by com- 
petition, the present situation of the iron industry cannot be 
regarded as a favourable one. It is confidently expected tnat 
there is going to be a much better demand for most sorts of manu- 
factured iron when the spring trade opens, and till then makers 
must: be content with the hand-to-mouth sort of business that is 
now going on. Prices for both raw and finished iron show no 
change upon the week. Continued firmness marks the French 
iron trade, Good merchant bars are still fetching 155f. p.t., while 
for girders 165f. p.t. is offered. Plates are quoted 185f.p.t. In 
the Department Nord 140f. p.t. has been fixed as basis price for 
steel plates. 

Up to date no symptom of an improvement has been noticeable 
in the Belgian iron industry. Officially prices have not altered, 
but in reality the works are compelled to grant concessions if they 
wish to get orders. Pig iron is in tolerably good wy? — 
e follow- 


quotations are satisfactory, comparatively speaking. 
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ing figures show the development of Belgian iron trade j ¢ 
as compared to the year before:— ” ation. 


Import. Export, 
1893, 1892. 1803, 1899 
tons. tons. tons, tons. 

Iron ores 1,683,464 1,679,448 .. 171,110 225,650 
Cast steel 19,800 8,816 1,864 “od 
Steel rails .. .. 500 .. 625 50,128 73,062 
Steel eo. te 8,411 7,730 16,576 13,515 
Hardware .. 1,730 1,476 22,670 11,376 
Pigiron. .. 156,187 149,563 18,519 18,253 
Scrap iron .. 27,291 24,614 9,709 91496 
Iron wire 5,525 4,729 883 2970 
Rails cinen 373 56 18,876 15,600 
Heavy plates... 2,079 1,207 63,000 54,844 
Bars and angles .. 12,388 .. 2,580 135,489 204: 268 
Nails... - 689 7,113 7/005 
Iron manufactured " 

ee ee 3,720 3,656 18,927 .. 81,446 
Castings ; 3,068 1,315 19,082 .. 23,067 
Rolling stock 921 1,426 83,428 .. 39,449 
Girders in steel .. 466 — 8,937 .. ee 
Girders in iron . 636 -- 64,504 .. 
Machines : 17,673 14,801 .. 81,383 .. 37,015 
The Belgian coal trade remains quiet. House coal is in very 


weak demand, owing to the continued mild weather ; engine 
classes of fuel are in more lively request, Last week quotations 
were, for house coal, best sorts, 14f. p.t.; steam, 20 to 2I1f.; small 
coal, 5 to 6f. p.t. The statistics are now available of the business 
in coal and coke during the last three years :— 


Import. Export, 
Coal, Coke. 1. Coke. 
tons. tons. tons. tons. 
1893 1,289,447 285,941 4,843,676 937,224 
1892 1,486,212 191,054 4,589,485 991,028 
1s¢1 1,621,065 140,576 4,750,232 933,668 


In Rheinland- Westphalia there is still very little activity notice. 
able in the iron and steel trade. The business done in most 
departments is of a hand-to-mouth character, though why this is 
done, when prices cannot possibly fall lower, is inexplicable, 
especially as an improvement in demand is very likely soon to take 
place, for at least some articles. Pig iron is in quiet demand 
generally. Spiegeleisen is rather less neglected than forge and 
foundry pig, small lots for immediate delivery being in lively 
request at the former price of M. 50 to 51 p.t. for the 10 to 12 p.c. 
grade. Few inquiries are coming in for manufactured foon, bat 
still prices exhibit much firmness, especially for bars and hoops, 
In the girder trade demand and prices have not changed, and may 
be considered as weak and unsatisfactory, but an improvement 
will set in when building operations have begun. Orders for heavy 
plates are coming in pretty freely, and there is also quite a fair 
request for sheets ; prices are, on the whole, inclined to firmness, 
The shipbuilding and engineering industries are but insufficiently 
occupied, but at the tube-foundries a compe-ratively fair activity is 
maintained, and prices remain firm. An order for 4500 freight 
cars, that has just been given out by the Railway Administrations, 
will secure employment to the wagon factories for some time 
ahead. The prices which were offered as recent tenderings for 
fish-plates and sleepers were rather low, ranging between M., 107 
to M. 109°50 p.t. for the first-named article, while sleepers were 
offered lowest at M. 109 to 109-50 p.t. 

The following table shows how production of pig iron in Germany 
has been steadily increasing since the year 1878:— 





Tous. 

1893 ae! ae Ss) 6s oe ee 4,953,148 
1892 Se we on. Oe oo ee 4,937,461 
1891 on 40 ° 4,041,217 
1890 4,658 451 
1889 4,524,558 
1888 ‘a ee “en ee ee ee See 4,337,421 
1887 ee a ee a a ee 23,053 
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1884 

1883 

1882 

1ssl 
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During the year now past the production of coke in the Ruhr 
district amounted to 4,745,740 t., against 4,501,150 t. in 1892, 
which shows an increase of 244,560t., or 5°5 per cent. In 1886 
2,613,250 t. coke were produced; in 1887 output amounted to 
3,119,240 t.; in 1888, 3,532,200 t. were produced; in 1889, 
3,809,400 t.; in 1890, 4,142,570 t.; in 1891, 4,288,800 t. 








THE INTERNATIONAL EXHIBITION IN VIENNA. — The British 
Commission of the International Exhibition, to be held in Vienna 
next summer, met on Wednesday at the Imperial and Royal 
Austro-Hungarian Consulate-General. The executive council in 
Vienna have reported that the exhibition is making great progress, 
and that aon alone has — for more than half of the 
space available. Intending exhibitors can receive further parti- 
culars.about the exhibition and the order passed in her Majesty's 
Council relating to patents, inventions, trade marks, &c., to be 
sent to the said exhibition, on application to the Imperial and 
Royal Austro-Hungarian Consulate-General, 11, Queen Victoria- 
street, E.C. 

OPENING OF A New Suir at Port GLascow.—The new Castle 
slip dock, owned by Messrs, Blackwood and Gordon, shipbuilders 
and engineers, Port Glasgow, was formally opened on the 7th inst. 
The slip is fully 700ft. in length, and is laid down as an extension 
to the east of Messrs, Blackwood and Gordon’s existing premises, 
and in close proximity to their wet dock, shipyard boiler shop, and 
engine works. The under-water portions of the ways are carried 
on piles at close intervals, and the upper portions are laid on strong 
concrete walls, built on the natural of clay and sand forming 
the foreshore of the river. The slip is approached by the deep- 
water channel which was formerly the main thoroughfare for 
Clyde ey The body of the carriage, including main 
girders, side girders, and side arms, is of steel throughout, and 
is mounted on chilled cast wheels placed at close intervals. 
Special provision has been made for paddle-steamers of large 
total breadth, a clear space of S80ft. being given between the 
side walls of the slip cutting. The hauling-up machinery con- 
sists of a 7in. plough steel wire rope—having a breaking strength 
of 200 tons—wound on a drum 6ft. in diameter and 10ft. long. 
This drum is carried on an llin. shaft, and is securely fastened at 
atone end to a heavy cast iron spur wheel 12ft. in diameter, 
5in. pitch, and 15in. face. Gearing into this wheel is a pinion 
2ft. 4in, diameter, and on the end of the shaft that carries this 
pinion is a worm wheel 6ft. in diameter, which in turn gears into a 
steel worm driven by a triple-expansion engine, designed and 
patented by Mr. W. Carlile Wallace, the engineer partner of the 
firm. Spur gearing is introduced between the engine and the 
worm shaft, having a fast and slow speed, so that a light ship can 
be hauled up in a shorter time than a heavy one. e founda- 
tions of the slip and machinery are all designed for a total weight 
of vessel of 1600 tons. As long as the weight does not exceed 
800 tons, the wire hawser will be single and direetly connected to 
the carriage, but for the greater weight the hawser is led round a 
yulley attached to the carriage, and back to an anchor at the 
eed of the slip. The whole of the work connected with the slip 
bas been designed and carried out by the firm themselves, who in 
points of difficulty have had the invaluable assistance and guid- 
ance of Sir William Arrol. The first steamer hauled up was one 
of the Clyde Shipping Company’s tugs, but yesterday afternoon 
the screw steamer Navigation, an iron vessel of 1558 tons gross 
and fully 1200 tons actual weight, owned by Messrs. Raeburn and 
Verel, Glasgow, was hauled up in presence of the company 
assembled. After this ceremony the or, met at a banquet 
in the model room of Messrs, Blackw and Gordon,—Glasgow 
He 
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THE PATENT JOURNAL. 


d from “The Illustrated Oficial Journal of 
Condensel f Patents.” 


Application for Letters Patent. 


« * When patents have been ‘‘communicated” the 
“name and address of the communicating party are 
printed in italics. 


8lst January, 1894, 


0113. Manuracture of Dyg-sturrs, A. W. Gilbody, 

“ Manchester. : 

2114. Braces, D. Nickerson, Manchester. 

9115. Fect Hats, EB. Oldham and J, Hunter, Man- 
chester. 

2116, SHIRT Studs, W. Pulman, Manchester. 

giz. Compounp Steam Ewnocines, J. Richardson, 
yeods. 

an Evecrric Licut Improvements, V. Fabris, 
London. 

2119. RuLers, G. Newnes and C, Welch, London. 

9120. Divina Apparatus, C, Loweth, London. 

9121. Paessinc Macuinery, G. Kynoch and Co., Ld., 
and E. Jones, London. 

2122. CRAMPING PLUsH and VeLver, &c., A. Hox, 
London. 

2123, Wuee.s, W. 8. Rawson, J. Bonn, and F. Leslie, 
London. 

2124. Sewina Macuines, H. Hill, London, 

9125, ConpiITiONING Wueat for Mit.ine, J. Higgin- 
bottom, Liverpool. 

9126, InpicaTING ConTENTS of Packaces, W. H. Har- 
grave and 0, Tilley, London. 

2127. WaTer-supPLY Apparatus, J. P. Bark, Liver- 

wol. 

ones. Woven Fapsrics, J. Gaunt and J. Webster, 
London. 

2129, Fopper MarTeriaL, W. P. Thompson.—(G. B. RK. 
con Poschinger, Germany.) 

2130. Toot, C, A. W. Wrigley, jun., and W. Scatchard, 
jun., London. 

2131. Raisinc RarLway Winxpow Sasues, W. Hall, 
Liverpool 

2132. SAPONIFICATION of Fatty 
London. 

2133. Lirtine Latcues, G. W. Green, London. 

2134. Devices for Stonine Raisins, A. M. F. Thatcher, 
London. 

2135. Ratsino, &c., Buinps, F. Roth and A. Léscher, 
London. 

2136. CommuNIcATIONS between P aces, E. Lofis, 
London. 

2137. InrLaTinG Apparatus for Cycies, M. McCarthy, 
London, 

2138. Winp Matcu-Box, F. North, London. 

2130, Vacuum Pump, R. C. Mollon, Exeter. 

2140. Braces or Taovsens Suspenpers, J. Glendening, 
London. 

2141. VentcLe Brakes, E. Hecht, P. Rasche, and B. 
Krug, London. 

2142. AIR-COMPRESSING APPARATUS, R. Haddan.—(S. 
London, Germany.) 

2143. Testrnc Mi_k and Dryino Butrer, 8. Cheeld, 
London. 

2144. Time and Percussion Fuses, F. Maubeuge, 
London. 

2145. WeaTHEeR-PROooF Materia, &c., C. Williams, 
London. 

2146. MecHanisM for Raisinc Cortains, W. M. Bird, 
London. 

2147. Parasots, &c., M. Gosnell and H. A. Fleuss, 
London, 

2148. Movipino Wax for Cases, C. A. le Bourg and V. 

. Cossé, London. 

2149. Tea-pot for the Use of Grounp Tega, A. Jones, 
London. 

2150, Games of Siti, A. J. Gasking, Middlesex, 

2151. Divipep Hees for Boors and Snogs, C. L. 
Schrader, London. 

2152. Fininc Beers in Cask, &c., J. 
London. 
2153. MeasuRING and De.iveRino Liquip, J. G. Cross- 
man, London. 
2154. FasTenines 
London. 

2155. RerrRigERATORS, I. H. Stevens, London. 

2156. CuiLpren’s Smocks or Biousgs, F. W. Mugford, 
London. 

2157. Hooxs and Eyes, J. H. Bale, London. 

2158. Puzzix, J. J. H. Caley, London. 

2159. Opera Guasses, M. Rudow, Berlin. 


Bopies, E. Petit, 





G. Crossman, 


for Drivinc Betts, A. Meyer, 


lat February, 1894. 


2160. Latcnes, A. Brindley, Leeds. 

2161. Knire-poarp, G. Ball, Croydon. 

2162. Joints or Cuurtines for Pipgs, 8. Saunders, 
Manchester. 

2163. Drivinc Cnains for Cycies, R. F. Hall, Bir- 
mingham. 

2164. AtracHiNG Door-knoss, E. V. Bailey and C. 
Mackey, Birmingham. 

2165, SHow-carps, T. E. Dean, Manchester. 

2166, CANDLE Suam, R. E. Bancroft, Manchester. 

2167. Jacquarp Carp, J. C. Rollinson, Nottingham. 

2168. PREPARATION for Makino Beveraces, J. M. D 
Worsnop, Bradford. 

2169. Preumatic Tires, W. Bowden, Manchester. 

2170. VaLve Gear, J. H. Hargreaves and J. G. Hudson, 
Glasgow. 

2171, SMALL-aRMs, E. C. Green, Cheltenham. 

2172. Opgratine the Screws of Cramps, J. Lumley, 
Harrogate. 

2173. Pitot Gas-cocks, J, ©. Halliday, Newcastle-on- 


yne. 

2174. Curpoarp Turns, E. V. Bailey and C. Mackey, 
Birmingham. 

2175. Propuction of Guus, J. Grillo and M. Schroeder, 
London. 

2176. ADVERTISING and Sampie Box, G. Mackintosh, 
Newcastle-on-Tyne. 

2177. Bicycies, C. C. Leathers and W. 8S. Oliver, 
Bradford. 

2178. Apparatus for Finisnina Yarn, R. C. Willey, 
Bradford. 

2179. BooxsinpinG, J. Duncan, Glasgow. 

2180, Device for CLEANING TRAMWAY Ral_s, J. Jennett, 


gow. 
2181. Macnine for Putpina Correr, J. W. Gordon, 
London. 


2182, STEAM Pumpinc Enatnes, &c., W. A. Barker, 


on, 

2183, Sappies, J. M. Perceval and H. G. R. Fitch, 
London. 

2184. TREATMENT of Corrgr and Cocoa, G. J. Epstein, 
London, 

2185. Drivinc Gear for Bicycies, C. B, Lawson, 

lasgow. 

2186. Stanp for DispLayiInG HaBERDASHERY, W. T. 
Gibb, Glasgow. 

2187. Presses, G. Platt, Birmingham. 

2188, WatcHEs, F. C. White, Birmingham. 

2189. Vatve Gear, J. W. Slater and A. A. Dorrington, 
Manchester. 

2190. Brick-MAKING Macuines, &c., W. Johnson, 
Leeds. 

2191, Looms, F. Hothersall, Blackburn. 

2192, Bicycies, C. Vincent, sen., and C. Vincent, 

odes Belfast. 

2193, Mecmamoat SienaL Apparatus, C. Brown, 

ndon. 

2194 Lerrer-Boxes, J. T. Tilby, G@. H. Dingwall, and 
J. G. Werry, London. “ eee 

2195. SKETCHING or CAMP Sroot, J. Parker, London. 

2196, Purses, W. R. McKay, London. 

2197. MEANS for OpeNING Doors, A. M. Mabbett, 


,, London. 
2198, Gotn-reaEp Apparatus for Doors, J. Thomas, 
on. 


mn 
2199. Brooms, H. E. Harbin, Lonnon. 
2200. Boor Sock, C. A. Lowe, London. 


2201. Macuiwe for Pressinc Bricks, W. Bulmer, 

Stockton-on-Tees. 

2202. InstrUMENT for INauINAL CoLotomy, T. Pebardy, 

London, 

2208. CANDLE Lamps, G. Durlacher, A. Lacoste, and 

» Lowry, London, 

2204. Revoivino Spanner, G. W. McIntyre and R. F. 

Bradford, London. 

2205. Buoyant Fasrics, J. G. Heinze, London. 

2206. ORTHO-NITROTOLUENE, H. Loesner, London. 

2207. Cuains for VeLocipepes, Messrs. Foucher and 

Delachanal, London. 

2208. Fevvoe for Wueexs of Veuicues, E. G. Brewer. 
—(L. Seitert, France.) 

2209. Suspenpers for Srockines, H. M. Knight, 

London. 

2210. Hen-coors, H. Champness, Herts. 

2211. Micrornonegs, Sir C. 8. Forbes, Bart., and The 
Domestic — oo Company, Ld., London, 

2212. Winpows, T. M. Houghton, London. 

2213. NEWSPAPER Fo.pina 

London. 

2214. CoaTina Puoroorapuic TRACING 

La-Bua, London. 

2215. Dis Cover, M. W. R. Bunbury and F. C. Dew, 

London. 

2216. Watcu Protector, A. Langman and J. da Costa, 

London. 

2217. DyNamo-ELEcTRIC Macninegs, H. Chitty, London. 

2218. AppaRaTus tor CLosina Bortrves, K. Flaack, 

London. 

2219, Pocket Watcn Cases, R. Haddan.—(Bullakeimer 

and Co., Germany.) 

2220. Fotpina Box, E. G. Abramsky, Manchester. 

2221. GLazep Boarp Manvuracture, H. R. Minis, 

London, 

2222. Sartine Vessexs, G. H. T. Beamish, London. 

2223. PuoroGRaPHic CAMERAS, J. Wilson, London. 

2224. Macuines for Cutrine Parser, W. T. M. Dobson, 
London. 

2225. Tosacco Pires, E. Lofts, London. 

2226. SEPARATION of Dust from Air, J. Higginbottom, 
Liverpool. 

2227. Rounpasouts and Wuiruicios, F. W. Dickin- 
son, London. 

2228. Gams or Puzzue, W. P. Brown, Manchester. 

2229. Knitrinc Macuings, C. Terrot and the ‘ Boas- 
King” Knitting Machine Company, |.ondon. 

2230. CENTRIFUGALLING Process, T. Drost, Liverpool. 

2231. Piston Packinos, E. F. Boulet, London 

2232, Diamapo Base, W. G. Thompson and [. Moore, 
Manchester. 

2233. GorreriInG Macuines, G. Wesley and J. Hind, 
London, 

2234. Sewino Sweat Banos, 8. Pitt.—(J. Stewart, jun., 
United States.) 

2235. Prerarino RemepiaL Supstances, A Zimmer- 
mann.—(H. Aronson, Germany.) 

2236. BxpLosive Metat, W. T. Chamberlain, London. 

2237. Guns and Provectites, W. T. Chamberlain, 
London. 

2238. Hoistinc Apparatus, G. F. Jennings, London. 

2239. Raquet, L. Favre, fils, London. 

2240. Means for Locxina Nuts, &c., H. H. Share, 
London. 

2241. Furniture Castors, C. Machin, jun., London. 

2242, Bett Fasteninas, A. E. Tomkins and G. A. Bull, 


ACHINE, 8. C. Middenway, 


Paver, J. 


2248. TRANSPORT Cart, M. Martin and W. R. Harrison, 
London. 

2244. PROPELLERS, J. Roots, London. 

2245. Crank Pepars, D. Young.—(C. H. Metz, United 
States.) 

2246. Matrresses, A. J. Boult.—(B. Frankenburg, Ger- 
many.) 

2247. TRANFORMING CEMENTS, D. Belloc and E. Bénard, 


ndon. 

2248. GoLr{CLuBs, T. Yeoman, London. 

2249. Bicyc_e Stanp and Home Trainer, W. R. Ray, 
London. 

2250. Gatvanic Batreries, O. Hund.—(G. Wehr, Ger- 
many.) 

2251. GaLvanic Batrerigs, O. Hund.—(G. Wehr, Ger- 
many.) 

2252. Raisinc Beer from Casks, &c., G. W. Barker, 
London. 

2253, SeaLino and Securine Casks, &c., P. Dunsire, 
Fifeshire. 

2nd February, 1894. 

2254. VoLapuck, G. W. Hart, Nottingham. 

2255. Wasners for Revo.vine Srinvies, C. Brigg, 
Bradford. 

2256. Erasina Pencit Markinos, W. Bourne, Ashton- 
on-Mersey. 

2257. SunstiruTe for Venger and Enamet, I. F. Clark, 
Southport 

2258. Fives for Lerrers, Invoices, &c., R. B. Webb, 
Bristol. 

2259, CLip CLotnes’ Pec J. H. Hendry, Farnham. 

2260. INDIA-RUBBER Covers for Tires, 8S. Steinmark, 
Manchester. 

2261, Gas Meter, J. T. Armstrong, F. Villiers-Stead, 
and J. A. Brain, London. 

2262. ELecTROLIERS and CerILinc Rosgs, A. Ashby, 
London. 

2263. CLEANING Grain, J. P. West and J. Whalley, 
London. 

2264. Appress Lase.s, D. Chapman, London. 

2265. PxLates and other ArticLEs, D. Chapman, 
London. 

2266. Encasinc CycLe GEAR-WHEELS, A. Marriott, 
Newcastle-on-Tyne. 

2267. Cones for Packina Taps for Casks, A. Cannon, 
London. a 

2268. PORTABLE Woop Gratinos, &c., W. Glazier, South- 


port. 

2269. INTERNAL CombusTION Enaings, 8. E. Wellington, 
Norwich. 

2270. ILLUMINATING ADVERTISING Siens, H. H. Hall, 
Liverpool. 

2271. MANHOLE, C. R.G. Smythe and A. H. Dunnachif, 
Glasgow. 

22 — Winpina Macuinery, J. Dawson, Brad- 
ord. 


2273. Sapp.es, C. H. J. Marshall, Birmingham. 

2274. ELECTRICALLY PROPELLING TRamMcaRs, P. J 
Pringle, a 

2275. Sewinc Macuine Neepie, J. W. Gillespie, 
Kilmarnock. 

2276. ComBINED Apron and Co.iiar, J. A. Gaunt, 
Manchester, 

2277. Sarety Envevore, H. H. Bolton, Birmingham. 

2278. Apparatus for Dressinc Meat, T. Gray, Liver- 


pool. 

2279. Bep-pan for Invatips, A. Fawsitt, Manchester. 

2280. SypHons, J. A. Fallows, Manchester. 

2281. Covers for Protectinc Bortties, F. Sandbach, 
London. 

2282. Lamp ExtincuisHers, J. C. Black, Newcastle- 
on-Tyne. 

2283. Brake Gear, P. R, Drury and G. M. Stonehouse, 
Glamorganshire. 

2284. DouBLe SELF-susTainina Lirts, 8. Torkington, 
Southport. 

2285. Reruse Recepracie, C. J. Meredith, W. E. 
Atwell, and J. Farrar, London. 

2286. Nut Forcina Macuines and the like, G. Platt, 
Birmingham. 

2287. —— GUTTERING of CANDLEs, R. Royce, 


Bristol. 
2288. Locks for Fastenina ENveLopes, C. Wall, 
Dublin. 
2289. TIN-PLATE CLEANING MACHINE, G. A. Russell and 
J. and W. Sullivan, Newport, Mon. 
2290. TirE Suretp, 8. T. Thomson and W. Shaw, 


Ly 
2291. LLER SKATES, J. A. Fallows, Manchester. 
2292. Gear Cases for VELociPEpDEs, J. W. Fulwell, 


mdon. 

2298. Mup Guarps for VeLocipepes, J. W. Fulwell, 
London. 

2294 EvsecTinc MecHANism of SMALL-arMs, W. H. 





2295. Nur Lock, C. H. Foote, London. 

2296. TH1Lt Coup.ine, J. R. Mikesell, H. K. Jennings, 
and M. P. Resch, London. 

2297. Winpow Frames and Sasnes, O. Frotscher, 
London. 

2298. Removing Mup in Rivers, J. M. B. Baker, 
London. 

2299. Cicaretre, J. Fishman and I. Gottlieb, London. 
2300. Cycixes, H. Peck, London. 

2301. Moutpino and Pressino Bricks, W. A Gill, 
London. 

2302. Currine TaBuEs, W. G. Gill, London. 

2308. Music Ciip TuRNovER, E. Falla and J. B. Boyle, 
London. 

2304. Lowerine Corrins into Graves, A. J. Boult.— 
(L. Lassagne, France.) 

2805. ASCERTAINING AmouNT of CaRBonic AciD in 
Beer-rorcinc Apparatus, W. P. Thompson. —(J. 
Giintert, Germany.) 

2306. GRAIN BinpeErs, W. P. Thompson.—(B. F. Stevart, 
United States.) 

2307. PuasTerinG Naixs in WaLts, G. E. Michael, F. 
Mejer, and A. Silbermann, London. 

2308. ARTICLE of Maxuracture, T. and E. Davis, 
Liverpool. 

2309. Printinc Macuines, W. P. Thompson.—(@. R. 
Clarke, United States.) 

2310. WasHine Out the Uterus after Parturition, A. 
B. Cruickshank, London. 

2811. Makinc EarTHenware Ripoine, R. H. Smith, 


London. 
2312. Soap Markep with Lerrers, 0. F. Viola, 
London. 
2313. CoIN-FREED Musica, Box, A. A. Lateuleére, 
London. 
2314. Improvep Srups and Soxiraires, J. Weare, 
London. 
2315. Steam Generators, J. Y. Johnson.—(La Société 
Augustin Normand and Cie., France.) 
2316. MAINTAINING the Tension of Gut Strinos, W. 8. 
Frost, London. 
2317. Brackets for Retarninc Winpow Rops, G. T. 
Piggott, Birmingham. 
2318. CAsH-REGISTERING APPARATUS, C. Bradbury.— 
(Grimme, Natalis and Co., Germany ) 
2319. Avearatus for CLEANING ScHooL Suiates, W. 
Ffolliott, London. 
2320. Fittinc Recepracies with Liquips, H. Cooper 
and J. Robertson, London. 
2321. ImMprovep Dynamos, W. E. Yates and A. Clegg, 


London. 
2322. Pavinc Fiacs, G. Briggs and M. Leighton, 


London. 
2323. Tires for WHEELS of VEHICLEs, R. 8. Anderson, 
Toronto. 
2324. CoLourinc Matrers, H. E. Newton.—(The Far- 
benfabriken vormals Friedrich Bayer and Company, 
Germany.) 
2325. HYDROXYANTHRAQUINONEQUINOLINES, H. E. 
Newton.—(The Farbenfubriken vormals F. Bayer and 
Co., Germany.) 
2326. Sprayine I[NsEcTIcipEs on TREES, A. G. Provine, 


ndon, 
2327. BARREL CLEANERS for SMALL-ARMs, W. R. Pape, 


ndon. 

2328. TuBE-pLaATE Hove Cutter, T. W. Felton, 
London. 

2329. Repgatinc Locks for Rirugs, C. 0. Deutschmann, 
Middlesex. 

2330. VEHICLE WHEELS, E. W. Beech and W. G. Gilling- 
ham, London. 

IMPROVED Fives for Orrices, A. H. Costigan, 
London. 

2332. APPaRATus for Havuuine by Exectricity, F. B. 
Behr, London. 

2333. Door Cuecks, The Ariel Company, Ld., and 8. 8. 
Allin, London. 

2334. ADMINISTERING MeEpIcINEs to Horsgs, &c., D. 
Michaud, Jeune, London. 

2335. Fire-escapes, H. H. Lake.—(M. Killehn, 
Canada.) 

2336. WHEELS for VeHicLes, E. W. Beech and W. G. 
Gillingham, London. 

2837. Improvep Boxes for Lerrers, A. W. Echlin, 
London. 

. INK-ERASER Tip for PeNHOLDERS, A. Mitchell, 
London. 

2339. Carps for Patrerns, G. Pescheux and P. Paulet, 
London. 

2340. Vermin Traps, M. Thorpe, London. 

2341. A New or ImprRoveD INksTaNnD, W. C. Hughes, 
London. 

2342. Receptacte for Music Sueets, A. Burchell, 
London. 

2343 «Apparatus for Pressinc Metats, 8. Fox, 
London. 

2344. Device for Weavers’ Warp Beams, C. Saltz- 
berger, London. 

2345. Connection for Taps and Pipgs, A. T. Wedelin, 
London. 

2346. Propvcine Rotation, E. W. Beech and W. G. 
Gillingham, London. 
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2347, Pyeumatic WHEEL, J. 8. Barrett, London. 
2348. ManuracturE of Tosacco, &c., T. E. Binsted 


London. 

2349. Pepaus for Cycues, J. A. Smyth and T. Hudson, 
London. 

2350. Harr Ciiprers, W. H. Burman and T. Burman, 
Birmingham. 

2351. Buck es for Bags, H. Trinder, Leeds. 

2352 Lepcer Inpex, &c., G. H. Houghton, London. 

2353. Rotary Motor AcTuaTep by Exp.iosive M1x- 
TURES, R. C. Mollon, Exeter. 

2354. REFRIGERATING Apparatus, H. Mendes, London. 

2355. ZiTHeRs, W. P. Thompson.—(K. Behrens, Ger- 
many.) 

2356. Fitters, W. Railton and R. Campbell, Liverpool. 

2357. Horse-Tait Houpers, J. F. Lavine, Liverpool. 

2358. VeLocirepes, W. Northorpe and G. Haydon, 
London. 

2359. CoNNECTING HANDLE-BARS to VELOCIPEDES, W. 
Northorpe and G. Haydon, London. 

2360. ADJUSTMENT of GEaR Cuarns, W. Northorpe and 
G. Haydon, London. 

2361. Repuction of ALUMINIUM, &c., J. B. Alzugaray. 

J. B. Torres, France.) 

2362. CANDLE-HOLDERS, A. T. Holland, Cheshire. 

2363. MaGaztne Cameras, 8. D. Williams, Newport. 

2364. CARD-SETTING MACHINES, J. H. Jefferys and 8. 





and E. ‘ 

2865. Tray Erner Saturator, G. W. Gwyer, jun., 

Bristol. 

2366. UNDERGROUND Ecectric Traction, J. E. Palmer, 
Birmingham. 

2367. Duoories, J. W. Southworth, 8. Irwin, and A. 
D. McLaren, Manchester. 

2368. DerecTInc ALTERATIONS in Accoun1s, W. H. 
Poole and J. Carter, Manchester. 

2369. Cuttine and Hanoinc WALL Paper, W. Hart, 


sgate. 

2370. MoutH Biow-pire for PLumBers, W. James, 
Birmingham. 

2371. Ramtway Venice Covupiinc, D. I. Lybe, 

ndon. 

2372. Dravcut Hook, D. H. Langan, London. 

2373. DesuLPHURISATION of Sopic SULPHATE, J. Pedder, 
Lancs, 

2374. Exve.ore, W. J. Parker, Devonshire. 

2375. FoG-sIGNALLING Apparatus, T. J. Tomlinson, 
jun., Newcastle-on-Tyne. 

2376. Test Carps for Scnoots, E. Protheroe, Wolver- 


ampton. 
2377. Cuina Sitk Vests, J. Buser and S. Keiser, 
Londo 


ndon. 

2378. Sree, G. A. Jarvis, Salop. 

2379. Tires, F. W. Harbord and T. Twynham, Surrey. 

2380. SHutrLe Guarp for Looms, C. H. Wilkinson, 
Huddersfield. 

2381. Boots and Ssogs, W. Murray, Birmingham. 

2382. Hat Ho.pers, E. Brown, Birmingham. 





Brighton, London. 


2884. Knittino Macuines, A. Lee and W. H. Todd, 
Nottingham. 

2385. PLatrorms for CLEANING Winvows, P. Meldrum, 
Glasgow. 

2886. AUTOMATIC FEED APPARATUS, J. M. Hetherington, 
Manchester. 

2387. Breakino Up Corton, J. M. Hetherington, Man- 


chester 
2388. Game of Gymnastic Buspies, W. Sessions, 
2389. Fasovcme Motive Tower, T. Lilley, Isle of 
Dt .. Trusses or Paps, A. D. Bateman, Man- 
2001 Dear Fumicatixnc Apparatus, P. Fyfe, Glas- 


gow. 

2392. Wasnino Apparatus, H. Knight and J. 8. War- 
burton, London. 

2393. RaiLway Carriaces and the Lixz,J.G. Armour, 
1 iverpool. 

2394. INFLATED Tires for WHEELS, J. P. Leechman, 
Dublin. 

2395. Lever Action Bouts, J. C. and A. B. Milne, 
Birmingham. 

2396. INDIA-RUBBER CoaTED Fasrics, W. Abbott, 
London. 

2397. StoprpeRinG Botrues, T. Temple and H. H. Price, 


mdon. 

2398. Ramtway Cuairs, T. Temple and H. H. Price, 
London. 

2399. Toppine and TaiLine Turnips, J. Forbes, Glas- 


gow. 

2400. Fire ExtincuisnHinc Apparatus, J. C. Merry- 

weather, London. 

2401. Pir Stems for Smoxinc Puri oses, J. Westaway, 

London. 

ay = Lock for SaLmon Fisninec Reet, W. Robb, Aber- 
een. 

2403. Heatinc Liquips, F. J. Mudford, London. 

2404. SgaTinc Buiocks in Puaster, F. J. Mudford, 

London. 

2405. Screw DrepcER, J. Haas, London. 

2406. Pneumatic and other Tires, P. Davies, London. 

2407. PreventTinc BuistereD Heets, W. Jardine, 

London. 

2408. CycLte Brake and Foot Brake, C. E. Brooke, 

London. 

2409. CARRYING Orr SewaGE Water, J. Montgomery, 

London. 

2410. Seatine Wax, W. F. Richmond, London. 

2411. Tap Lever, &c., H. Foster and G. Towler, 

London. 

2412. INFLATION of PNeumatic Tire, V. E. Gremaud, 


ndon. 
2413. Savery Stirrip, P. Jensen.—(/. Krause, Ger- 


many.) 
2414. Wars Crosets, 8. G. Dutton, London. 
2415. SmootH-racep Linen Aprons, K. Siegert, 
London. 
2416. GoLr CLuts, The Honourable R. T. D. Brougham, 
London. 


~~. Guazinc Buiupines, G. W. Paxton and F. Abba, 


mdon. 

2418. Fire-pocs and Bases for Fenpers, E. Taylor, 
Birmingham. 

2419. Borriine Liquips, E. Galante, London. 

2420. Movine and Locxine Raitway Po1nts, P. Black, 
London. 

2421, EXTINGUISHING Fires in Cuimneys, J. A. Ferran, 


London. 

2422. WaRMING and VENTILATING, M. W. Household, 
London. 

2428. DELIvery of ARtTicLEs for Coins, H. J. Pierce, 


London. 
2424, ee Device for Door Locks, D. de Mito, 
mdon. 
2425. SELF-FASTENING Broocu, A. E. Evans, South 
imbledon. 
2426. PuriricaTion of Coat Gases, F. H. Bacon and 
B. Donkin, London. 
2427. ADJUSTABLE Spanner, R. C. Fletcher. —(T. 
Fletcher, United States.) 
2428, SoLuTIon for Makino WatTeRpRoor, D. J. Harris, 
London. 
2429. Cases or Guarps for Cycies, J. Lockett, Bir- 


ming 
2480. Coverinc Cups, A. Nicholls and A. L. Kendrick, 
Birmingham. 


8! 

2431. ADJUSTABLE SPaNnneERS, J. Winkless, sen., Bir- 
mingham. 

2432. Bescenve, E. F. Coates, London. 

2433. Gas Stoves, J. W. B, Wright and W. Randle, 
London. 

2434. Lock, C. Mullen, Thornton Heath. 

2435. Steam Encines, H. H. Lake.—(Société Anonyme 
des Aciéries, Forges et Ateliers de la Biesme, Belgium.) 

2436. New Hypro-pneumatic Motor, C. J. Eyre, 
London. 

2487. ELectric ALARM Apparatus, A. A. C. e Bastos, 
London. 


5th February, 1894. 
2438. aaa for SpreapING MANURE, F. Topham, 
Der 


y. 

2489. CONVERSION of BILLIARD TaBLEs, W. J. Filcher, 
Godalming. 

a | aes Stream Generators, G. V. Priestley, 

eeds. 
2441. Apparatus for RecuLatTinG Fanuicuts, R. J. 
tt, Bradford. 

2442. ARY CAN Opener, G. C. Harrison, London. 

2448, Cacres for Birps, H. and 8. H. Brittain, Bir- 
mingham. 

2444, CANTILEVER Brinces, &c., B. B. Dadley, 
London. 

2445. PRESERVING Ecos, C. Kidson, Stockport. 

2446. JACQUARD Apparatus for Weavina, D. Dalglish 
and J. E. Wadsworth, Manchester. 

2447. Dospigs of Looms for Weavine, T. J. Crossley, 
Manchester. 

2448, Cyce TrrEs, 8. Hamilton, Liverpool. 

2449. AUTOMATICALLY PLacING Foc-siGNats on Ralt- 
way Lines, R. 8. Taylor, Halifax. 

2450. Pecos of Snutries for Weavine, 8. Crossley, 
Hnddersfield. 

2451. Evecrricat Concentric Conpvuctors, C. R. G. 
Smythe, Glasgow. 

2452. THERMODYNAMIC Motors, F. W. Crossley and J. 
Atkinson, Manchester. 

2453. THERMODYNAMIC Motors, F. W. Crossley and J. 

tkinson, Manchester. 
2454. Winpow Fastener, W. H. Wainwright, Glas- 


gow. 

2455, SHuTTLE Guarps for Looms, C. Marshall, Bolton. 

2456. ARMoUR P aTss, H. H. Lake.—(H. A. Harvey, 
France ) 

2457. Snuttiecocks, E. W. Hathaway, Birmingham. 

2458. SHuTTLE Guarp for Looms for Weavine, J. Hey, 


B ord. 
2459. Horstinc Grar for Loapinc Sur1ps, D. J. Dunlop, 
ow. 
2460. GoLr-scorInc APpPLIANcEs, E. Palethorpe, 


mdon. 

2461. Device for Hanpies of Bacs, T. H. Harper, 
Webheath, near Redditch. 

2462. Porous Saturator for Lime.icut, T. Timber- 
lake, Maidenhead. 

2463. Letters, &c., A. Hill and The Engineering and 
Patents’ Development Company, London. 

2464. DeTaAcHABLE Heap-Rest, A. U. Cutner, London. 

ag ect MACHINES, J. H. Jefferys and 8. 





and E. t, ‘ 

2466. WaTeER-cLoseT, G. Thomson and G. Morrell, 
Edinburgh. 

2467. Om Vapour Evector Lamps, J. Lee and 8. 
Lancaster, Yorkshire. 

2468. ABSORBENT Pap SusPENDERS, R. D. Gibts, Bir- 
mingham. 

2469. ForMATION of Buitpinc MATERIALS, F. W. Gal- 
lagher and C. M. Jackson, Torquay. 

2470. ADJUSTABLE CYLINDRICAL CALENDAR, J. Lister, 





2883. PHoToGRaPHIC DEVELOPING DisHEs, H. Stone, 
Birmingham. 


Doncaster. 
2471. Mait-carts for CHILDREN, J. W. Howard and H. 
Horevitz, Manchester. 
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2472. ee Tires, A. J. Burns and C. H. Howe, 
mdon. 
2473. Srreer Sweepers, F. R. Smith, H. 8S. Moody, 
and A. L. Frank, London. 
2474. ce Sanrtary Socket Pires, R. H. Smith, 
mdon. 
2475. Gincer Beer, W. Simpson, A. Sutcliffe, and G. 
W. Bingham, Manchester. 
2476. Burrer for Loom Pickers, E. Howarth, London. 
2477. Fenper Cursers, R. Eaves, Birmingham. 
Lerrer Curr, W. J. Purcell and J. Abrahams, 
London. 
2479. Coms-rreep De.ivery Apparatus, J. R. Hughes, 
London. 
2480. Froors of Mannoxss, &c., W. H. Morgan, Bir- 
mingham. 
~~ — Tires, F. W. Golby.—(T. Mailland, 
rance. 
2482. Iuprovep Pxyevumartic Sapp.ss, T. T. Harrison, 
ndon. 
2483. Toy or Game, A. W. Turner and J. J. Rugg, 
Birmingham. 
2484. Pepats for Bicycues, &c., E. Lartez, Chelten- 


2485. TRousERs Protector and Boor Guarp, C. Hibbs, 
London. 

2486. Hyprocnioric Acip, &c., M. N. d'Andria, 
Lancashire. 

2487. Improvep Seconpary Barrerigs, C. J. Hall, 
London. 

2488. Apparatus for Propucine Ozone, C. J. Yarnold, 
London. 

2489. Srripeinc States of Roors, T. Davey and G. 
Hussey, London. 

2490. ApsustaBLeE Burton, J. Trevor-Smith, Man- 
chester. 

2491. Automatic Frre-arMs, F. R. von Mannlicher, 
London. 

2492. Hot-waTer Rapiator, R. Stevens, Kent. 

2493. Hoxtpers for Incanpgscent Lamps, R. F. 
Randell, London. 

2494. Extractinc Skewers from Meat, C. F. Clark, 
London. 

2495. MeraL-PRUNING and Stone Saws, C. Klasen, 
Germany. 

2496. Ecuipricat Compassss, G. Heinel and C. Barth, 
Germany. 

2497. Pomp, M. Herpers, Germany. 

2498. FeEED-w TER Heater, H. Kohl, Germany. 

2499. Lamp; for Paorocrapuic Purposgs, L. J. Gordes, 
Germa ny. 

2500. R :vo_vixrc FLoweRr-bep, J. Demming, Germany. 

2501. Cookrine VesseLs, H. Maritzen, Germany. 

2502. DetacnaBLe Cover fur Pyevmatic Tires, A. 
James, London. 

2503 Dyer, R. Holliday and Sons and K. B. Elbel, 
London. 

2504. CoLouninc Marrers, R. Holliday and Sons and 
K. B. Elbel, London. 

2505. Drivinc Gearine for Bicycies, W. Heatley, 
London. 

2506. Steapyine Screw for Rupper-Heaps, T. G. 
Stevens, London. 

2507. ‘* WASHERING ” &c., C. H. Gray, 
London. 

2508. Farm Fences, P. McRae.—(& McRae and Co., 
Canada.) 

2509. Tuses, F."Haslam, London. 

2510. Srrrroons, J. Jones, London. 

2511. Lamps, &c., P. Thompson — (H. Bloch, 
Germany.) 

2512. Hanp.e Grips, F. Haslam, London. 

2513. Meruop of Fasteninc Parc s, E. Griffiths, jun., 
London. 

2514. Evectric Bets, J. H. West, London. 

2515. Grand Pianororte Actions, J. Herrburger, 
London. 

2516. Stam Locks, E. 8. Luard, London. 

2517. TrReatMENT of LeatHerR, W. H. Jeannsson, 
London. 

2518. Macuinery for DistrisuTING Sanp, W. H. Sleep, 
London. 

2519. Fryryc Macuines, H. H. Lake.—(0. Lilienthal, 
Germany.) 

2520. Apsustine Cyrcie Drivinc Cuarns, F. J. Osmond, 
London. 

2521. ExveLore Maxine, J. Liebhardt and E. Fischer, 


STOPPERS, 


Germany. 

2522. Reecutatinc Water Power, R. F. Carey, 

mdon. 

2523. Pittar, &c., Letrer Boxes, C. W. Jackson, 
London. 

2524. ELecTro-moTor for Fans, Blackman Ventilating 
Company, London 

2525. CrncuLaTine WarTer in VessE.s, Transportaktie- 
bolaget for Lefvande Fisk, London. 

2526. Botrie Corkixc Macuines, O. Imray.—(Bottler’s 
Speciality Company, United States.) 

2527. Art of Manuracturine Tin-PLates, E. Norton, 
London. 

2528. Sash Fasrenines, E. J. How and H. King, 
London. 

2529. Scissors, P. C. Turbiaux, London. 

2530. Macuines for Movtpinc Dovon, J. Aegeter, 
London. 

2531. InpicaTinc ApParatus, L. B. Stevens, London. 

2532. Movuturiece for Tosacco Pires, J. W. Rayner, 
Doncaster. 

= — C. A. Day. —( W. H. Travis, United 

tates. 
6th Febrvary, 1894. 


2534. Siupers for Betis, E. H. Horne, Tunbridge 
Wells. 


a Apparatus for Borriinc Liquips, J. T. Martin, 

ive 

2536. Cookinc Ovens, R. Innes and 8. F. Hocking, 
Liverpool. 

2537. INCANDESCENT Gas LicutTiNna, J. Moeller, London. 

2538. Macuinery for Gaucinc Meta Batts, J. Dale, 
Manchester. 

2539. ConstRucTION of Gas Stoves for Cooxrne, J. 


re, Glasgow. 
2540. Urizisinc the Heat of Gas Enornss, E. Fidler, 


Liverpoo! 

2541. PuLtey Groovine, W. Noton, Oldham. 

2542. —— for ENcRavInNG, T. Field and C. Sureties, 

mdon. 

2543. SHELTER and ApverRTisinc Structure, H. Para- 
dise, Liverpool. 

2544. Fastentnc for Pyevmatic Tires, W. Miles, 
Belfast. 

2545. Toy, M. Cole, London. 

2546. Fasteners for Doors, W. Sanderson, Gateshead- 
on-Tyne. 

2547. Sianats, E. de Carteret, Guernsey. 

2548. Exectricat Contact Makers, H. V. Keeson, 
London. 

2549. a Motion for Sprxyninc Mouss, G. Paley, 

ston. 

2550. Fire-crates, E. Carver, Birmingham. 

2551. Curtain Rop Brackets or Fasteninos, P. A. 
Pepin, Folkestone. 

2552. Hince Joint for Trunk Locks, &c., E. Bates, 
Wolverhampton. 

2553. Tires for Cycte Wueets, &c., C. B. Hughes, 

* Wolverhampton. 

2554. Recovery of Coat Dust for Founpnrizs, D. 
Young, Glasgow. 

2555. O1t.or INFLAMMABLE Liquip Enoings, H. Robin- 
son, Manchester. 

2556. Borter Composition, W. Fairweather. — (A. 
Walrath, United States.) 

2557. Be.tinc, W. Jones, Glasgow. 

2558. Automatic Frre-rraps, T. G. Lamb and G. F. 
Pitts, London. 

2559. VaLtve Seatincs of Orcans, H. Moon, Bir- 
mingham. 

2560. Fasteners for Doors of Venicies, E. Crudging- 
ton, Birmingham. 

2561. Syninces and Hose Brancues, A. J. Purser, 
Birming . 

2562. Evectrical Tramways, F. M. Ashley, Man- 
chester, 





—~ 


2568. WALL-PaPER Epoe-cutter, W. F. J. Barrette, 


Guernsey. 

2564. Tires, P. A. Craven, London. 

2565. Boxes, H. and G. Lawson and J. McDade, 
London. 

2566. Anacus, F. B. Toussaint, London. 

2567. Or-cans, H. J. Hobday, Birmingham. 

2563. DeTacHABLE REVOLVER for Cyces, J. F. Walters, 
London. 

2569. CLEANING and PoLisHine Metat, F. E. Medway, 
Bridgwater. 

2570. Frre-pocs and Frnper Srops, E. Taylor, Bir- 


mi a 
2571. Carriaces for Cuitpren’s Use, W. Wilson, 
London. 


2572. CLoset EncLosvure, C. Church, London. 

2573. Latcu-keys, J. B, Holden and F. 8. Keys, 
London. 

2574. Ripinc Breecues, W. G. Dyson, London. 

2575. Wrist Penctt Atracument, L. A. Edwards, 


ndon. 

2576. Domestic and other Grates, G. J. J. Legrand, 
ndon. 

2577. Envevores, G. W. Langley, Lo 


ndon, 
2578. Wuee. Rims, P. Angois and the Raleigh Cycle 
.» London. 


2579. Copyrinc Presses, W. Junge, London. 
2580. Fastener for GLOovEs, W. and A. Hurst, 
London. 


on. 

2581. Snips’ Proretters, W. T. Langley-Smith, 
London. 

2582. AspHALTic Composition, C. H. Slicer, London. 

2583. Measurinc and DeLiverine Liquips, J. Hooker, 
London. 

2584. Banp Saws, N. R. Parelius, London 

2585. Inoninc Macuines, W. Glover and W. Hobson, 
London. 

2586. Spryninc and Twistinc Macuines, J. Maiser, 

London. 

S MecnanicaL Bett SIGNALS, 
London. 

2588. Distituine and Srerivisinc Water, J. Nagel, 


London. 

2589. Umprevias, F. W. Schréeder and F. Foy, 
London. 

2590. Rartway Sicwazs, O G. Bolitho, London. 

2593. Dye Sturrs, H. E. Newton. - (The Farbenfabriken 
vormals Friedrich Bayer and Co., Germany.) 


2592. Cotourinc Matrers, H. E. Newton.—(The Far- 
benfabriken vormals Friedrich Bayer and Co., Ger- 


C. Chiricuta, 


many.) 

2593. Gas Enornes, H. H. Lake.—(W. W. Grant, United 
States ) 

2594. Vatves, R. W. Edlin, London. 

2595. Fasteninc Wixpow-sasues, H. H. Lake.- (D. B. 
Gillette, jun., and J. W. Allen, United States.) 

2596. DecoraTING ARTICLEs of ALUMINIUM, W. Griine, 
London. 


United States.) 
2598. Automatic SPRINKLERS, &c.,, R. W. Newton, 
London. 
2599. Macuines for INsERTING Stapies, W. J. Brown, 
London. 
2600. CrrcuLatTine WaTER in Borvers, A. Ross and 8. 
J. Wilford, London. 
2601. eens. Compasses, E. W. Sargeant, 
ndon. 
2602. Drawine InstrUMENTs, G. Wright, London. 
2603. Nut ks, L. D. Trenot, London. 
2604. CLEANSING ToBacco, &c., Pipes, T. J. Curry, 
London. 
2605. NEEDLEs, R. R. Beard, London. 
2606. Sappies of VELocirepes, C. le Sueur, London. 
2607. Conpvuit System for Raitways, &c., R. Flebbe, 
London. 
2608. ae Tea, 8S. C. Davidson and F. G. McGuire, 
mdon. 
2609. Axe Cap for Roap VEHICcLEs, J. Day, London. 
2610. - 1am Tires, H. Chambers and H. Smith, 
mdon. 
2611. Sotperine Iron, F. G. Cave, London. 
2612. Seats for Vevocipeves, H. H. Lake.—(E. and H. 
Densmore, United States.) 
2613. Movips for Grass THERMomeETERS, G. Horning, 
London. 
2614. Dentat Ciamps, J. M. Strout, London. 
2615. — Supports, G. W. Collin and J. W. Bulla, 
ndon. 
2616. CarrouseL, M. T. Weston and M. Thomson, 


2617. STEEL Founpixa, J. G. McRoberts, London. 
2618. Propucinc FEerro-FERRIC Oxipes, A. Crossley, 


mdon. 

2619. Fastenixc Lips or Covers of Boxes, J. Lawton, 
London. 

2620. Scarr Pins, B. Elkan, London. 

2621. TusuLtovs Steam Generator, C. S. Galloway, 
London. 

2622. Heatinc Feep-water, A. Horne and J. B. 
Furneaux, London. 

2623. RecuLatinc and Conrro.tiinc Dynamos, W. M. 
Mordey, London. 

2624, Fertiuisers, J. J. Seldner and J. Watson, jun., 
London. 

2625. Fixinc Wrinpows, W. P. Thompson.--(H. Vietig, 
Germany.) 

2626. Manuracture of Paper Hanornos, J. A. Schelf- 
houdt, London. 

2627. Automatic Locos for Marine Use, W. Allison, 
Liverpool 

2628. VeLocipepEs, M. Boudard and C. H. Crawley, 
London. 

2629. Castine Metats. W. P. Thompson.—(J. J. C. 
and E. C. Smith, United States.) 

2630. TREATMENT of O1Ls, J. Swallow, C. West, and A. 


R. Armitage, London. 
W. P. Thompson.—(A. 


2631. CIGARETTE MACcHINEs, 
Moonelis, United States.) 

2632. Lasts for Boots and Sxogs, J. W. Greasley, 
London. 

2633. ;CIGARETTE Wrappers, W. P. Thompson.—(A. 
Moonelis, United States.) 

2634. Tips or Enps of Tunes and the like, F. Haslam, 
London. 

2635. Openrne and Sauttine Lins, W. P. Thompson.— 
(A, Hilsberg, Germany.) 








SELECTED AMERICAN PATENTS. 


From the United States’ Patent Office Official Gazette. 


507,666. Hypraviic Puncu, F. H. Stillman, Brook- 
lyn, N.Y.—Filed April 1st, 1892. : 
Claim. — (1) A portable and adjustable hydraulic 
punch adapted to punching holes in webs of varying 
widths of railroad rails after the rails are secured to 





[507.666 





the cross-ties, consisting of 
punch and die therein, a hy 


an overhanging jaw, 4 
draulic pump dad 
mdicularly to said jaw, and an 








wu and secured perpendi 
adjustable plate by which to raise and lower and 
adjust said jaw with respect to the rail, substantially 





as herein set forth and shown. (2) A portable and 
adjustable hydraulic punch adapted to punching holes 
in webs of varying widths of railroad rails after the 
rails are secured to the cross-ties, consisting of an 
in jaw to admit the rails, a punch and die 
therein, an adjustable plate secured to said over- 





hanging jaw for adjusting the jaw with respect to the 
rails, substantially as herein shown and described. 
(3) In a hydrauli h adapted to hing holes in 


une F Pp 

widths of railroad rails, in combina- 

tion with the overhanging jaw thereof, the adjustable 
te carried upon the overhanging jaw and adapted 
bear — the surface of the rails to adjust said jaw 

= = own, substantially as and for the purpose 

set forth. 


607,689. Maonetic Frame ror Fieip Maanets, A. 
L, Riker, New York, N.Y.—Filed July 27th, 1898. 
Claim —A laminated field magnet frame for multi- 
= dynamos or motors composed of two sets of 
uks or stampings shaped as described, one set 
forming the pole sections, and the other the core 


507689 








sections, portions of the blanks in each section being 
turned in opposite directions, the pole sections having 
large central bolt holes, and other bolt holes in the 
projecting portions of the blanks for connection with 
the core sections, so that each section is detachable 
from its adjacent sections, substantia'ly as described. 


507,752. Portaste Driviinc Macuing, C. H. Peck, 
Elmira, N.Y.—Filed October 1st, 1892 
Claim.—({1) The combination of a main casing or 
cylinder, a rotary — within said casing, means for 
conducting a fluid under pressure to said piston, a 
spindle extending through and forming the arbor 
around which the piston revolves and reducing gear- 
ing between the piston and spindle, substantially as 
described. (2) The combination of a rotary engine, a 
pair of hollow arms serving as means for handling and 



































moving the engine and as an induction pipe to, and as 
an exhaust from, the engine, a spindle and connecting 
gearing between the engine piston and said spindle, 
substantially as described. (3) The combination of a 

engine, a drill spindle extending through and 
forming the arbor around which the piston of said 
engine revolves and reducing ge between the 
engine piston and the spindle, substantially as 
descri 


507,989. Perrotevm Motor, 0. Brinler, Eutritzsch- 
Leipsic, Germany.—Filed September 26th, 1892. 
Claim.—(1) In a petroleum motor the cylinders and 
pistons of which rotate round a stationary crank the 
combination of the passages of a gasifying contri- 
vance with the s yi of the body /, the crank n 
rigidly united with the frame k, the inlet valve i, the 


[507.989] 






Y 














outlet valve i and the exhaust passage m, as and for 
the purpose specified. (2) In a petroleum motor, 
the cylinders and pistons of which rotate round a 
stationary crank, the combination of the hollow body 
l constituting the sound catcher 9, the outlet passage 
m and the hollow trunnion of crank n, as and for the 
purpose set f 

507,735. Steam Boner, XR. Joy, Oswego, N.Y.—Filed 

February 10th, 1893. 

Claim.—In a direct-flue boiler, the combination, 
with the fire-box € and boiler shell B extending part- 
way into said fire-box and f the combustion 
chamber C! in front of the direct flues, of a draught 
door in the rear end of the ash-pit, and a damper 


—_——..., 
——————— 


extending across the ash-pit near the front end th 
and adapted to exclude the draught from the ro 


[507735] 


















portion of the grate, substantially as and for ty 
purpose set forth. 
508,042. Gas Motor, A. Niemezyk, Leipsic, rivany 
—Filed May 10th, 1892. ; 
Claim —In the cylinder of a gas motor the combing. 
tion of the igniting tube /, the gas inlet valve «, the 
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gas and air inlet valve / and the bulged parts rr’ with 
the cut-away portion « extending through the bulging 
rand constituting a direct way from the valve ¢ ty 
the igniting tube / as and for the purpose specified, 
508,181. Rotary Curren-neap AND Bit, A. Priode, 
Pomeroy, Ohio.— Filed December 30th, 1892. 
Claim.—A rotary cutter-head having the longi- 
tudinal passages, and the communicating trai sverse 
channels, bits arranged in said passages, plates cngay- 
ing said bits and having the depending flanges, and 
keys arranged in the transverse channels for engaging 
the plates to secure them and the bits in the head, 
(2) A rotary head having the longitudinal passages 





and transverse communicating channels, bits arrang 
in said longitudinal passages, plates also arrangea in 
said passages and having steps on the under face and 
also provided with the depending flanges as described, 
aud keys arranged in the transverse channels and 
having steps for engaging with the steps of the plate 
to secure them in i and tightening or adjusting 
nuts engaging the keys. 
508,532. Stream Boixer, D. Rousseau, New York, N.Y. 
—Filed December 21st, 1892 

Claim.—(1) A pipe boiler having two hollow boiler 

eads A A’ and spiral pipes provided with axially 
extending screw-threaded ends held in position by 
corresponding screw threads in the inner faces of the 
boiler heads substantially as described. (2) A pip 
boiler consisting of a hollow central sustaining water 
drum carrying a pair of independent boiler heads 


$32 


50 











provided with radial arms and lateral branch aims in 
combination with spiral pipes having right and left- 
hand screw threads on their opposite ends adapted to 
be secured in corresponding screw threads in the 
opposite pairs of arms, screw plugs in the outer ends 
of said arms, an inlet pipe at the base of the water 
chamber, a steam dome at the top thereof, and a steam 
pipe connected therewith, substantially as described. 








Epps’s Cocoa.—GRATEFUL AND ComrorTinG.—“ Bb 
a thorough knowledge of the natural laws whic 
govern the operations of digestion and nutrition, and 
by a careful application of the weed gt gt of well 
selected Cocoa, Mr. Epps has provided for our break- 
fast and supper a delicately flavoured beverage whic 
may save us many heavy doctors’ bills. It is by the 
judicious use of such articles of diet that a constitu- 
tion may be gradually built up until stong enough to 
resist every tendency to disease. We may a een 4 
a fatal shatt by keeping ourselves well fortified witl 

blood and a properly nourished frame.”—Civil 
Service Gazette.—Made simply with boiling water or 
milk. Sold only in packets, by Grocers, labelled— 
‘James Epps anv Co, Ltd. H meop Ch 
London.”—Also makers of Epps's Cocoaine or Cocoa 
Nib-Extract: A thin beverage of full flavour, now 








with many beneficially taking the place of tea.—ADV7. 
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CARNOT AND MODERN HEAT, 
By Dr. OLIver Lopez, F.R.S, 
No. VIII, 


Work DONE BY ExpaNnbING AIR. 


A snort digression may here be permitted in order to 
clear up a point which several persons have felt to be a 
difficulty (see, for instance, correspondence on page 99, 
February 2nd), wyog b about the complete or incom- 

Jete utilisation of the heat given to expanding air. 

The two statements which may sound contradictory, 
though both are true, are these :— 

1, That it is impossible to convert the whole of the heat 
possessed by a body into mechanical energy. 

9, That when a permanent gas expands at constant 
temperature the work done by it is equal to the 
whole of the heat supplied. 

No. 1 is true because one cannot coax any more heat 
out of a body when it has got down to ordinary 
temperature. So long as it was above average tempera- 
ture its heat could flow out and be utilised. Now its 
heat is stagnant, and of no more use for power than water 
at the level of the sea. Automatically transferable 
energy is the only energy available.” 

And No. 2 is true because a perfect gas is one that 
requires no force to separate its molecules—it is abso- 
lutely free to expand ad libitum; and hence whatever 
heat is supplied to it must be accounted for entirely by 
external work done, if it be not allowed to raise the 
temperature. 

That the statements are not contradictory in the least 
can be seen in several ways—for instance, in these :— 

(a) The heat given to a body to maintain its temperature 
constant is not the whole of the heat it possesses ; 
nor is the heat removed from a body to cool it to 
ordinary temperature the whole of the heat it pos- 
sesses. 

) The whole of any given quantity of heat can be 
converted into mechanical energy provided its 
removal does not cool the body possessing it below 
the temperature of surrounding objects, 7.e., below 
the lowest available temperature. 


Or, in other words, heat whose removal leaves the body 
at or above the surrounding temperature is by definition 
available heat—that is, transferable heat; it is com- 
petent to transfer itself by conduction, and accordingly 
it can transfer itself to a working substance and thence 
to a piston, and can thereby be transformed into other 
forms of energy. 

When common air is suddenly compressed the heat 
generated is all of this available character, so long as 
none is allowed to leak away into regions of lower tem- 
perature, hence its complete utilisation in the subsequent 
expansion is not surprising. 

If common air is heated in any other way than by 
compression the circumstances are not identical, because 
when fire heat is applied the original volume is preserved 
—or at least is not diminished—and accordingly, if not 
allowed to expand so as to do work, its final bulk is 
greater than its original, instead of being simply restored 
to its original condition. This circumstance may or may 
not be important, but at any rate it constitutes a differ- 
ence. It happens not to be important in the case of a 
perfect gas, because in that case no internal work is done. 

The heat supplied to a perfect gas is, as I have already 
several times said, precisely equal to the work done, 
provided its final temperature is the same as its initial 
temperature. 

This being thoroughly admitted, we have next to ask 
whether it is convenient to say that the whole of this 
heat has been converted into work. I have suggested 
that it is more convenient to say that most of the work 
of expansion has been done by the intrinsic energy of 
the original gas, viz., the amount of work the gas could 
do in undergoing the same expansion with no supply of 
heat at all; and that only the rest of the work was done 
at the expense of the heat supplied. This balance of 
work is of course not equal to the heat supplied; the 
greater part of the heat supplied remains in the sub- 
stance, being utilised in restoring it to a condition of the 
same intrinsic energy as it had before the expansion. 

This may perhaps seem an over refinement. Since the 
heat and the work are equal, it may be held that there is 
no solid objection to saying that the work is done by 
means of the heat supplied, unless such a statement is 
felt to land one in difficulties. I would not combat this, 
but would say that directly such difficulties are felt then 
the more true and exact account of the matter as 
indicated in these articles must be maintained. 

Notice that the heat imparted to an expanding sub- 
stance to keep it at constant temperature must have 
been supplied from a reservoir of somewhat higher 
temperature, or it would not flow in, hence that the heat 
was strictly speaking “available,” and that therefore 
there is no obvious difficulty about its utilisation from 
that point of view. 

The fact is that the ordinary statements of the second 
law apply only to a closed cycle of operations; and when 
an expansion is reversed under circumstances of per- 
petually constant temperature, the whole of the heat 
supply is put back by the retraced path and no utilisation 
takes place at all. 

It is a little unusual to speak of “ efficiency ” except in 
connection with a closed cycle of operations. If the 
idea is introduced into a single operation such as an 
isothermal expansion, then we must be careful to do as 
I did in Fig. 7, page 68, and discriminate carefully 
between the portion of work done by the natural 
“spring” of air, and the portion done at the expense of 
the heat flowing in from outside. 

The questions put by “ Student,” page 99, are parti- 
cularly useful and pertinent. The only mistake he makes 
is where he imagines me to have said that more heat 
must be given to air expanding at constant temperature 
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* See a paper of mine, Phil. Mag., July, 1893, pages 23 to 28. 





than is equivalent to the work done. That is only true 
when the substance requires internal work to be done 
too, and it would be merely confusing to introduce that 
consideration here. 

In his second instance he postulates an adiabatic com- 
pression followed immediately by an adiabatic expansion. 
In this case there is no communication of heat at all; the 
work done is stored as intrinsic energy of the elastic sub- 
stance, and is got out again on permitting recoil. True this 
energy takes the form of heat generated by the compres- 
sion, but this heat has raised the body above the sur- 
rounding temperature, and it is therefore all trans- 
ferable or “ available.” 

His third case is practically an isothermal compression 
followed by an isothermal expansion. This is just the 
case I have been treating now uwsque ad nauseam; I 
prefer to say, for reasons given, that the heat supplied 
‘by a lamp” during the expansion is partly utilised and 
partly stored, precisely as pn in my diagram, Fig. 7. 

I trust this meets the very reasonable difficulties of 
“Student” and others. With regard to the letter of 
“M. A.” on page 99, his first paragraph contains some 
rather peculiar dogmatic statements, his second and 
third paragraphs express orthodox facts, while his fourth 
paragraph is entirely erroneous. There may be some 
room for discussion about the efficiency of various freez- 
ing machines, but it will be news to everybody to hear, 
on the apparent authority of ‘‘ Maxwell and Rankine,” 
that a gas cannot expand unless its temperature be 
raised. Probably, however, by this time ‘“‘M. A.” has 
recognised his error. 


ADDENDUM ON FREEZING MACHINES. 

It may very likely have been noticed that in Article V. 
the labelling of the parts of the diagram, Fig. 11, is not 
completely correct. 

The area ABC is not the whole of the work 
necessarily done in compressing the air, but only the 
balance or extra work done over and above that correspond- 
ing to the heat ultimately to be extracted from surround- 
ing objects. In Fig. 11a the area A B Cis definitely called 
the balance of work, and so it is in the text; but it would 
have been better to say clearly all along that the work 
to be done was not simply this balance w, but w + H, 
or, in general, the area bounded by C A, by a pair of 
verticals, and by the line of no pressure. 

The customary practical freezing machines do aim at 
expending little more work than the area A B C, because 
they work in cycles, and aim at recovering a good deal 
of the energy of the expanding air by the use of 
regenerators and such like: being, in fact, reversed air 
engines. Hence it may be customary to consider their 
efficiency as greater than 1, but it is more conducive to 
clearness in an elementary treatment of the subject, 
wherein not the details but the main principles are 
being attended to, and where all the work done is pur- 
posely dissipated with the object of providing room for 
. oe le 
influx of heat, to reckon the efficiency not as ABCD’ 
as it is in the letterpress to Fig. 12, but as 

f. : 
ABCD 42h: that is, to add the numerator to the 
denominator in each case, in order to get the genuine 
efficiency. 

To illustrate this probably preferable way of treating 
the matter, let me repeat Fig. 11 improved, as Fig. 21. 
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Fig. 21—A BY and C X are adiabatics; AC is the atmospheric iso- 
thermal. The compressed air pressure is 7 times the initial pressure. 

The minimum total work to be done by the compress- 
ing engine is C A M N. The excess or ineffective balance 
of workis ABC. The heat extracted during automatic 
expansion is BC X Y, where it is to be understood that X 
and Y stand for the distant points of contact between the 
adiabatics and the line of no pressure. 

The lowest temperature existing at the end of the 
adiabatic expansion is indicated by T, corresponding to 
the bit of isothermal drawn through B. 

In the case of a permanent gas the work done per 
pound of substance is W, = RT, log rv, where r is the 
volume ratio ON o the pressure ratio AR. 

OM CN 
The heat abstracted is c’ (T,— T), and the connection 
between T, and T is that 
k—1 
t= 
ci 

Hence the maximum efliciency of a permanent gas 
freezing machine, that is, the heat possible to be extracted 
per foot-pound of total work done, is ; 


Ma 1-(3)" 


=i 
€ (M=T) ec a 
RT, logr c’-c’  logr log r" 





where n stands for k k 1 , 2 numerical index whose value 


for air is ; provided r stands for the ratio of the extreme 





pressures, viz., the ratio of the compressed air pressure 
to the original atmospheric pressure, or, in other words, 
the compressed air pressure in atmospheres. 

The above simple expression for the efficiency a 
also applies equally well to the case when, after the 
sudden expansion, the compressed air vessel is closed—the 
subsequent heating being done at constant volume, the 
final state being C’ instead of C in the diagram. But if 
ris made to stand for the volume. ratio instead of the 
pressure ratio, then in this latter case (where the volume 
ratio is O b : O M) the index n must be taken as equal to 
k -1, or - instead of . 
ratio, z.c., the compressed air pressure in atmospheres, 


Whereas if r is the pressure 


the index serves the efficiency expression in both 


cases, 1.e., whether the expansion vessel be left open or 
closed. 

But perhaps a still more interesting expression for the 
theoretical or maximum efficiency of a freezing machine 
working with compressed air is got by writing r in terms 
of the temperatures, say T, the absolute atmospheric 
temperature, and ¢ the greatest fall of temperature 
achieved by the machine at the end of the adiabatic 
expansion. The above expression for the efficiency 
becomes 

t 


To 
t 
log (1 + 7) 
showing that a number of separate small compressions 
with intervals of waiting, are more efficient than one 
great compression. In other words, that it is not 
economical ever to push the extreme cooling below 


the requisite amount. For the greater the fall of tem- 
perature ¢ the smaller becomes the efficiency. The 


efficiency is 


0 
nil for a fall to absolute zero. For a fall half-way to 
1 
2 log 2 
In Fig. 21 the value of r is 3, the lowest temperature is 
83 deg. below zero Fah., if the atmosphere is at 60 deg. 
Fah.; and the efficiency is 86 per cent. 

When a continuous low temperature is desired, means 
should be taken to diminish the influx of stray heat, 
otherwise it is like trying to pump out a very leaky 
caisson, or other cavity below water-mark. The fact that 
by sufficient insulation scarcely any pumping at all is 
necessary to maintain a low temperature, forbids the 
ascription of a theoretical efficiency to engines having 
this end alone in view. We are bound to consider 
efficiency from the point of view of extraction of heat: 
that which can extract most heat for a given expendi- 
ture of work being considered most efficient. In practice 
the element of time must be important, but that is 
among the many details here omitted. 


FREEZING MACHINES WITH IMPERFECT GASES. 


If an imperfect or condensible gas is used as the work- 
ing substance or heat-extracting medium, instead of a 
permanent gas, the curves of the diagram are flatter, 7.e., 
less steep; and the result is that less work has to be 
done in effecting the compression. 

The fact is that in a condensible gas there is a mole- 
cular tension, or internal force, drawing the molecules 
together, and exactly imitating the effect of an extra 
external pressure which is not applied. In other words, 
for any given actual pressure the gas behaves as if some 
pressure greater than this were really cperative, the 
difference being entirely due to these internal molecular 
forces. 

The effect is exhibited quantitatively in the characteristic 
equation for all such substances 

(p +a) v-b)=RT 

where } is a constant depending on the size of the 
molecules and not important to us now, and where a is 
the extra apparent pressure or molecular tension of which 
we have been s ing. This a is not constant, however, 
but increases with the square of the density, so that the 
more compressed the gas the more effective are its mole- 
cular forces, until ultimately the substance may be 
actually liquefied by the p and the a combined. 

Whereas then the external pressure applied to such a 
gas does work p d v as usual, the internal forces do 
assisting work a d v automatically, and hence it is that 
such gases are so comparatively easy to compress. It 
is not necessary that they actually liquefy; if they do, 
the process is only an exaggeration of the same thing. 

Then, with regard to the heat they are able to absorb 
when expanding at constant pressure from the lowest 
temperature to which they have been reduced, many of 
them have a slightly higher specific heat than air, 
reckoning the amounts of heat needed to warm equal 
volumes one degree at constant pressure. 

It is natural to take equal volumes instead of equal 
weights, because there is the same space in the machine 
to be filled with the gas, whatever its nature. 

The following values were found by Professor E. 
Wiedemann for the specific heats of equal volumes of the 
following gases at constant pressure, and near the 
freezing-point of water :— 


- for small ranges of temperature, and is 





that point the efficiency is , or about 70 per cent. 
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Now a substance of high specific heat absorbs more 
heat in warming through a given range of temperature, 
and therefore such a gas as carbonic acid, for instance, 
will be a more efficient extractor of heat than common 





air or other permanent gas. 
If the substance liquefies it becomes still more effective, 
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for then we have the latent heat too to be supplied when 
the pressure is relieved ; moreover, in that case the com- 
pression must have been particularly easy, since during 
liquefaction the pressure ceases to rise, unless the 
operation is hurried. 

The advantage of air is that it is always accessible 
without trouble, but otherwise the condensible gases are 
decidedly more powerful agents in the artificial pro- 
duction of cold. 

ey are more efficient than air even when they do 
not condense, because of their internal molecular force, 
symbolised above by a, but they become more and more 
efficient as they approach their condensing point, and 
most efficient when they actually liquefy, because then 
the internal force or molecular cohesion reaches a maxi- 
mum. But if the condensing point can only be reached 
by going far below the desired lowest temperature, it 
may not be worth while to attempt it, since an unneces- 
sarily low temperature militates against efliciency for 
other reasons, as shown above. 

Without going more fully into the matter I would not 
be sure, but I would suggest that the most efficient sub- 
stance of all would be one whose condensing point, under 
moderate pressure, coincides approximately with the 
lowest temperature required for freezing purposes, so 
that the substance might be kept alternately condensing 
and evaporating, never getting into the superheated 
condition at all. I should further suppose that the 
saturated liquid state would be favourable to a rapid 
reception and expulsion of heat, so that, in the matter of 
time also, such a substance might be satisfactory. 

In the jnext article I will continue the subject of air 
and gas engines, which these further explanations have 
interrupted. 








AN EASILY OPENED POSTAGE WRAPPER. 


EVERYONE has experienced the trouble which often attends 
the opening of a tightly done up newspaper or other such 
package, and the frequency with which some parts of the 
thing wrapped up are torn in getting the wrapper off. The 
annexed illustration shows how, by a new system of angularly 
placed punctures — not perforation of the ordinary kind, 
which removes some of the material perforated—a strip can 





be torn off from end to end of the package, along definite 
lines, leaving the greater part of the wrapper and the whole 
of the enclosure unaffected. The wrapper can thus be used 
for conveying printed information, and its.removal by means 
of the strip is almost instantaneous. It is the invention of 
Mr. P. J. Ogle, who has had special machinery made for its 
production, which will be in the hands of the Patent Strip 
Wrapper Syndicate, 4, Bishopsgate Within. 








GuLascow UNIVERSITY ENGINEERING Soclery.—The sixth ordi- 
nary meeting of the above Society was held on Tuesday evening, 
13th February, Mr. Robert Duncan in the chair. Mr. John Weir, 
of Kinghorn, read a paper on ‘‘ Practical Problems in Marine Engi- 
neering.” Mr. Weir treated his subject under the following heads :— 
(1) Power and speed of vessels ; (2) comparisons of theoretical and 
actual indicator diagrams ; (3) size of engines and boilers ; (4) in- 
tiuence of propellers ; (5) weights of engines and boilers; (6) water- 
tube boilers. The last subject was particularly interesting, as 
photographs of the boilers about to be put into H.M.S. Powerful 
were shown. In conclusion, Mr. Weir gave some details of boilers 
by Messrs. Yarrow, Messrs. Thornycroft, and Messrs. Maudslay, 
Son, and Field, remarking as he did so on the extreme courtesy 
and kindness he had received at the hands of these firms when 
inquiring for information for the benefit of this Society. Only a 
short discussion followed. The usual vote of thanks brought the 
proceedings to a close. 

THE INSTITUTION OF CIVIL ENGINEERS — NEWCASTLE-ON-TYNE 
ASSOCIATION OF STUDENTS.—The fourth ordinary meeting was 
held at the Durham College of Science, on Wednesday, the 14th, 
the President, Mr. J. Watt Sandeman, M. Inst. C.E., in the chair. 
A paper on “‘Bridge Floors” was read by Mr. G. F. Jackson, 
A.M. Inst. C.E. The author commenced the paper by describing 
his meaning of the term ‘‘ Bridge Floor,” and afterwards went on 
to give a brief description of the floors in existence both on rail- 
way and road bridges. He then enumerated the qualities desirable 
in a bridge floor, namely, strength, stiffness, lightness, and shallow- 
ness. The various kinds of floors were then described, including 
those composed of small or “Jack arches” springing from cast 
iron, wrought iron, and steel girders. The several kinds of 
trough flooring, built up of plates and angle irons and rolled 
sections, were then dealt with. The author then concluded his 
paper by a description and criticism of Hobson’s patent flooring, 
used for the Liverpool overhead railway. An interesting di ior 


TWELVE-FEET PLANING MACHINE 


THE NILES TOOL WORKS COMPANY, ENGINEERS 





MACHINE TOOLS AT THE CHICAGO EXHI- 
DITION. 


In the department of machine tools the exhibits were 
chiefly American. The high-class tools of small size 
were represented by Messrs. Browne and Sharpe, who 
also had an interesting show of measuring apparatus ; by 
Messrs. Pratt and Whitney; and Messrs. Hill, Clarke, 
and Co., agents for Flather and Co. and the Brainard 
Machine Manufacturing Company. Some of the more 
interesting exhibits on these stands we may illustrate 
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Fig. 1 is a perspective of the whole; Fig. 2, a side eleva. 
tion, with both ends of the bed and table broken off; 
Fig. 3, a front elevation; and Fig. 4, a plan. Figs. 1 


and 4 show it arranged as at the Exhibition, with a heavy 
side bracket and tool head attached to the left-hand side, 
which bracket, however, is omitted in the other views. 
The cross beam slide lifts so as to admit work 10ft. deep, 
and the side cheeks allow 12ft. wide work to pass between 
them. The cross beam itself is 3ft.deep, and of very ample 
horizontal width, 3ft. lin. at the centre. 


The table is 9ft. 
































followed, in which Messrs, Seaman, Moncrieff, Thompson, 


Forrest, and Fletcher took part. 
concluded the meeting. 

THE BIRMINGHAM ASSOCIATION OF MECHANICAL ENGINEERS,— 
The fourth annual dinner of this Association was held on Saturday, 
February 10th, at the Grand Hotel, Birmingham. The chair was 
taken by Mr. E, Hazel—president—and the vice-chair by Mr. J. 
Mills, vice-president. Among those present were: Professor 
Smith, Councillor Martineau, Lieut.-Colonel Barker, R.A., &c., 
and the following members of the Council, Messrs. J. F. Crockatt, 
A. Driver, R. ‘a. I. Burns, H. George, J. Williams, W. J. 
Playdon, H. H. Wenn, E. Barnes, F. Page, F. J. Penn, F. S. 
Green, W. Bacon, M. Corby, H. J. Denley, and L. O’Brien, 
secretary. There were also present representatives from the 
following kindred associations: Newcastle, Leeds, Middlesbrough, 
and Woolwich. The secretary read the annual report, which 
recorded the continued success of the Association. Among the 
points mentioned was that a grant of £5 5s. had been made to the 
Municipal Technical Schools for prizes in the practical engineering 
classes. The toasts included ‘‘The Army, Navy, and Reserve 
Forces,” ‘‘ Prosperity to the Association,” ‘“‘ Technical Education,” 
*‘ Kindred Associations,” which was responded to by the various 
delegates, “‘Our Guests.” The speeches were interspersed with 
voca _ instrumental music, and a most enjoyable evening was 
passed, 


Wilson, 
A yote of thanks to the author 

































TWELVE-FEET PLANING MACHINE—SIDE ELEVATION 


later. In the present article we deal with heavy machine 
tools, among which decidedly the most striking and 
important exhibit was that of the Niles Tool Works 
Company, whose works are at Hamilton, a small town 
in Ohio, not far from Cincinnati. The Detrick and 
Harvey Machine Company, of Baltimore, Ohio, also made 
an excellent show of side planers, some of large size and 
of similar design to those made by Richards and Co., of 
Broadheath, near Manchester. 

The most remarkable tool shown by the Niles Tool 
Works Company was a 12ft. planer, an extremely large 
and powerful machine, of excellent rigid build and well- 
designed gearing. We illustrate this by four views. 


wide, with travel enough to plane 26ft. long. It runs in 
shallow V grooves with the usual roller lubrication. The 
cross beam carries two massive tool heads with indepen- 
dent automatic vertical and horizontal feed motions. 
Two similar tool heads, also supplied with double auto- 
matic feeds, are mounted on the standards for side 
planing; and a fifth tool is placed on the heavy side 
bracket with a 4ft. vertical range of feed motion. The 
weight of the cross beam is balanced by chains and 
counterweights placed well in the rear, as seen in Fig. 1. 
The whole is driven by rack and spur gearing, the bear- 
ings of the driving shafts being bushed with brass. The 
driving pulleys are 6in. wide and 3ft. 6in. and 4ft. 2in. In 
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THE CHICAGO EXHIBITION—HEAVY PLANING MACHINE 


THE NILE TOOL WORKS COMPANY, HAMILTON, OHIO, ENGINEERS 
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SIX-FEET 


BORING AND TURNING 


MACHINE 


THE NILES TOOL WORKS COMPANY, ENGINEERS 
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“Exey een” 


diameter, and a special belt-shifter is employed, which 
shifts only one belt at a time. A 5}in. open belt on the 
larger pulley gives the slow cutting stroke, while a Sin. 
crossed belt gives the faster return stroke. The lifting 
screws for the cross beam are provided with belt and 
spur driving gear. Fig. 1 shows the machine operating 
upon a twenty-ton bed bolted on the table. There are 
no continuous T grooves in the table, but short T 
counter-slots alone. The bed is well braced across by 





box girders at short intervals, and the whole is an ex- | 


cellent specimen of massive and stiff construction com- 
bined with high-class workmanship. 

Fig. 5 is a perspective view of a powerful 6ft. boring 
and turning mill exhibited by the same firm. When the 
cross beam is raised to its upper limit it admits under it 
work 3ft. deep. On it are mounted two boring-bar 
saddles, and each of these has 32in. independent traverse. 
The mill is driven by 4in. belts running on a six-step 
cone double-geared to the shaft. The table is driven by 
cut bevel and spur gears placed internally, the last pinion 
gearing with the internal spur wheel on the table being 
of steel. The table has an annular bearing of large 
diameter, upon which, however, it is allowed to rest only 
for heavy work. For light work it is carried by the steel 
step of the vertical spindle, which has easily operated 
vertical and horizontal adjustments. The feeds are driven 
by a friction disc, and can be varied from ;4in. to ,’,in. 
The balancing of the boring bars is effected by a single 
chain for both, the counter-weight being just half the 
weight of one boring bar. 

The same firm make single-standard horizontal boring, 
drilling, and milling machines of large size, the spindle 
of the largest covering a surface 9ft. in length by 6ft. 
high, while its spindle may be projected 4ft. from the 
face of the machine. They also make heavy forge lathes, 
one of which swings 63in. over the bed and 47}in. over 
the saddle. It is treble-geared, with a five-step cone for 
a belt 43in. wide. The spindle is 10in. diameter at the 
front end, and has bearings 15in. long. 

The works of this firm at Hamilton are well arranged 
for heavy work. With the exception of one gallery some 
80ft. wide, running down one side of the building, and 


which is closely stocked with milling machines and smell | 


lathes, and the other exception of the drawing-ofice, 


which lies over the business premises, the whole is on | 


the ground and covers a large open space, down the 
length of which run two powerful overhead traveller 
cranes. The foundry immediately adjoins this main 
building, and is fitted up for casting pieces above twenty 
tons weight without extra temporary devices. 








THE BRUSSELS ELECTRIC LIGHT SUPPLY 
WORKS. 

WE now complete the illustration of the Brussels Electric 
Light Supply Works which we commenced on the 9th inst. 
with plan and end elevation in section of the engine and ma- 
chinery hall, on page 116, and a key-plan on page 121, showing 
the several parts of the buildings, of which we now com- 
plete the illustrations. The engravings on page 116 related 
to the machinery hall, and corresponded with the parts marked 
B and A in the key-plan page 121. We now give on page 
154, the longitudinal section of the machinery hall showing 
position of engines, dynamos, and their foundations, and 
transverse section of switchboards and platform. This view 
corresponds with the part of the key-plan, page 121, marked 
A. On the same page 154, will be found the front elevation 
of the boilers, showing the building in section, and the con- 
nected steam pipes by a general view corresponding with that 
marked F in the key-plan, page 121. It will be seen that 
the two parts marked A and F, on page 154, will together 
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and show the condenser connections in the recesses between 
the engines; a plan of the boilers and economisers and trans- 
verse section of the building below the engines and machines. 

Above the machinery hall is the storage battery-room, and 
the workshops for repairs, and the stores. Above the boiler- 
house is a large water tank, containing 100 cubic metres of 
water, or 3531 cubic feet, or 22,000 gallons. There is also 
above the boiler-house a coal store, containing 200 tonnes, or 
198-6 tons, and a feed-water purifier for treating 10,000 litres, or 
2200 gallons per hour. The coal passes over a bascule bridge at 
the entrance to the works, and is raised to the store by a lift, 
worked by an electric motor. In the machinery hall, above 


| the part occupied by the dynamos, is a travelling crane, 


capable of lifting 15 tonnes, or 14:7 tons. The estimates 
made in connection with the Brussels supply have in view a 
total capacity of 1500 kilowatts, but there is for the present 
only engines, dynamos, and boilers for 350 kilowatts, and 
there have been fixed three water-tube boilers on the Bab- 
cock and Wilcox system. Each boiler has a heating surface 
of 226 square metres, or 2380 square feet, and is capable of 
evaporating under usual conditions 2560 kilogrammes, or 
5680 lb. of water per hour, and a maximum evaporation of 
3300 kilogrammes, or 7260 lb. per hour. They work under a 
pressure of nine atmospheres, or 135 lb. absolute, and the 
furnaces are arranged for burning coke. For the prevention 
or consumption of smoke, the boilers are provided with 


Results of Trials of Compound Sulzer Engines 





Name of installation. Merxem 


Date of trial... 


Société des Moulins at Mr. Van Hoeywerdenat Compagnie de et a 
Court St. Etienne. Floreffe. 


November 5th, 1890. February 6th, 1891. 


— 
ee 


non-condensing, and each has two fly-wheels of 6 metres or 
19°65ft. diameter, carrying nine ropes, each of 40 mm 
or 1-56in. diameter, for driving the dynamos as shown at 4’ 
page 154, and at G, page 116. The engines are, we under. 
| stand, finished according to the specifications in the highest 

style, and all the parts are interchangeable ; and MM. Carels 
Fréres look upon them as realising the best possible mechanical] 
construction and work. 

The crank shafts, connecting-rods, piston-rods, and slide. 
rods are all of mild steel. The bearings are generally lined 
with anti-friction metal, while the connecting-rod bearings 
are of hard bronze. All the joint 7 throughout the valve 
gear are of cast steel, tempered and rectified after hardening 
and perfectly polished. 

We are informed that the mechanical efficiency of these 
| engines is, at normal load, over 90 per cent. The insialla- 
| tion has been at work too short a time to enable those 
concerned to make trials to ascertain the steam and coal 
consumption, but, as giving some idea of what these engines 
are expected to do, the figures in the annexed table of results 
of trials of five different engines have been sent us b 
MM. Carels. With the exception of the trial of the 
5th August, 1892, namely, the fourth in the table, which was 
made by the proprietors of the apparatus at Lille, the whole 
of these trials were carried out by L’Association pour le 
Surveillance des Chaudiéres 4 Vapeurs 4 Bruxelles. 

As we have before mentioned, each of the fly-wheels of the 
| two machines works a dynamo of the four-poled type, with 
| drum armature—see drawing A, page 154. These dynamcs 

have been constructed by the Société Anonyme Electricité 
et Hydraulique de Charleroi, and give 143 kilowatts when 
| running at 300 revolutions per minute. In ordinary work they 
| furnish a current of 1100 ampéres at 130 volts. For charg- 
ing the accumulators they give a current of 860 ampéres at 
180 volts, the revolutions being increased to 360 per minute. 
The frames are of cast steel, made in two parts bolted 
together as shown in drawing A, page 154, while the 
heavy field magnet cores of cast iron are fixed to the 
steel frames. They are wound with wire of rectangular 
section, the bobbins being maintained in place by soft iron 
pole pieces screwed to the extremity of the field. They are 
formed of a centre, or forme of sheet iron furnished with 
strong wooden ends. The copper of the bobbins is electro- 
lytically deposited and covered with a triple covering of cotton 
and shellac. The armature is of the drum form, the centre 
being made with two crosses or spiders. 

The winding consists of rectangular copper bars, composed 
of twisted strands of wire, afterwards pressed into lamin 
or bars. The commutator is mg oo of strips of copper, 
separated by strips of mica. The brush holders are four in 
number, the brushes being copper wire; the adjustment of the 
brushes is made by means of a worm and hand wheel, and 
the amount of movement indicated by a pointer ona cast iron 
quadrant. The electric horse-power is, we are informed, 
equal, measured at the terminals of the machine, to 80 per 
cent. of the indicated horse-power. The secondary batteries 
are of the Julien type, and are made by the Compagnie Elec- 
trique, Brussels. They comprise 140 elements of 325 kilos. 
of plates, or 7151b., including contacts. The total weight of 
the battery, which will be doubled, is 80 tonnes, or 78°4 tons. 
The cells are of antimonial lead, placed on small oak squares 
supported by porcelain insulators. The minimum efficiency is 
guaranteed at 70 per cent. The switchboard, or tableau de 
distribution, is placed in the middle of the long side of the 
machinery hall, at a height of 3:8 metres above the ground, 
or 12°5ft., as seen in drawing A, page 154; it carries all the 
connections with dynamos and accumulators and service 
mains on the three-wire system. Arrangements are made 
for six engines, each to drive two dynamos at 130 volts, or a 
single one at 260 volts, starting from the third unit, but the 





constructed by Messrs. Carels Fréves of Ghent. 





Cie. de Floreffe et de Manufact’s des Glaces 
Jeumont aJeumont. St. Marie d’Oignies 


August 5th, 1892. 





February 12th, 1891. September 22nd, 182. 


Duration of trial 7°33} hours 7°52 hours 8°554 hours 10°52 hours. #°46 hours 
mm. inches. mm. inches. mm inches. mm, inches. mm, inches. 
Diameter of high - pressure 
 , Se 675 263 675 | 263 800 314 800 314 800 81} 
Diameter of low-pressure cylin- a : ; 
Dic, us ce oy. cs aol ee 39} 1000 «| = 398 1250 49} 1250 49} 1250 49} 
OED cx) x0 ce 0s (6s oe 1500 59 1500 59 1800 70 1800 70 1800 70 
Atmos. per Pounds per Atmos. per|Pounds per Atmos per Pounds per Atmos. per ’ounds per Atmos. per ’ounds per 
sq. cm, sq. in. 8q. cm. 8q. in, 8q. cm. sq. in. Sq. cm, | sq. in, 8q. cm, sq. in. 
Average boiler pressure .. .. 6°11 87 613 | 87 6°8 97 7°96 113 7°28 { 1034 
Revolutions per minute .. .. 614 504 NY : 4y} 554 
: | Poros, sin, 
Mean horse-power 436°86 LLHLP. sis-35 LHP, = HF | Force, Sax)  972°56 LELP. 417743 LELP. 
4 705 
Consumption of steam per 
indicated horse-power pe ; ? 
hour including jackets and __ kilos. Ib. kilos. Ib. kilos. Ib. kilos. Tb. kilos. Ib. 
receiver drainage . SY oe 62 133 6°05 13} 
i 





5°99 13} 583 | 12y 5°77 12} 








apparatus on the Orvis system. The complete installation 
will comprise eight boilers, each pair having a Green's 
economiser associated with them, as shown at C, page 155, 
each economiser having a heating surface of 192 square 


| metres, or 2021 square feet. 


The boilers were constructed by Messrs. P. Brouhon, of 
Liége. Before passing to the Green’s economisers, the feed- 
water is purified by passing through a Dewrance purifier 
placed above the boilers. The Dewrance system is based on 
the simultaneous employment of lime water and carbonate 
of soda for the prevention of hard incrustation. The feed- 
water is sent into the boilers by means of two Worthing- 
ton pumps, one being a stand-bye, each capable of delivering 
12 cubic metres per hour, or 424 cubic feet, or 26,4001b. 
of water per hour. The installation comprises two steam 
engines, each of 500-horse power and capable of developing 
625-horse power, or 615 English horse-power, according to 
the figures supplied us by the builders of the engines, MM. 
Carels Fréres, of Ghent. The engines are on the Sulzer 


| compound system, with intermediate receiver and equilibrium 


valves and variable expansion in the high-pressure cylinder, 


| the low-pressure cylinder cut-off being constant. The con- 


make the adjoined part A, F, of the key-plan, the left-hand | 


end of F joining the right-hand end of A, and thus connecting 
up, as will be seen by the dotted lines showing the steam pipe 
through the well of the boiler-house and the machinery hall. 
On page 155, are three engravings marked E, C, D, which 


correspond to the parts E, C, D, in the key-plan page 121, | 


densers are of the vertical type worked by means of a con- 
necting rod from the crank pin on the low-pressure side, and 
with rocking lever and shaft, as may be gathered from draw- 
ing G, page 116, and key plan at G, page 121. The principal 
dimensions of the engines are as follows :— 
Diameter of cylinders— 
High-pressure 
Low-pressure 


675 mm, = 26°52in. 
1010 mm, = 39°7in. 


ee ee 1200 mm. = 47°*2in. 
Revolutions per minute— 

POOUMEEE os cs +s ce ce oes os OB 

Maximum .. .. 75 


The engines are arranged for working either condensing or 


two at present existing engines each work two dynamos. 
The negative pole of the dynamo is connected perma- 
nently to the positive pole of No. 2 machine. The two 
poles are connected by a cable with lead fusible cut- 
out and ampére-meter to the omnibus bar on the switch- 
board. The positive pole of No. 1 machine is con- 
nected with an intervening lead fusible cut-out to a large 
double switch, so as to send the current to the accumu- 
lators or to the main positive bar on the switchboard, to 
which is also connected the — feeders. The connections 
are exactly the same for the negative pole of the dynamo 
No. 2; the exciting circuits of the dynamos are in 
shunt as follows: — One of the extremities of the field 
windings is attached permanently to the negative pole 
of dynamo No. 1; the other extremity connects to a 
cut-out or plug contact maker fixed on the dynamo. This 
cut-outis connected to the positive omnibus bar on the switch- 
board through a rheostat, where the resistance can be varied 
| at will. The field winding is similarly connected for dynamo 
No. 2. To prevent sparking, due to self-induction, an 
additional resistance is introduced in the circuit before the 
| circuit is broken. Twenty-four feeders are to be connected 
|to the omnibus bars on the switchboard. The con- 
| ductors of each feeder pass by a switch and a rheostat 
| composed of platinoid resistances. The third wire of each 
| feeder is connected directly to the general third wire omnibus 
bar. 

From each of the centres of distribution start three small 
| pressure indicating wires which return to the station, and 
| are connected to two voltmeters, the one indicating the 
| pressure between the positive wire and the third wire, and 
| the other the pressure between the third wire and the negative 
| wire. These two voltmeters show how to make the adjust- 
| ment by the rheostats for the balancing of the system. In 
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THE COWPER-COLES COLD GALVANISING PROCESS 


PLANT AT WORKS OF MESSRS, WATSON, LAIDLAW, AND CO., GLASGOW 


ELEVATION 


0 5 
ee ee eee ee ee 


WYN 


15 
j—) 


10 
ae 


WN 








SCALE OF 


AN 


FEET 










SG 


WG 

















Ga 











the centre of the switchboard are automatic cut-outs to pre- 
vent the passage of current from the accumulators through 
the dynamos; there are also two voltmeters with the six sets 
of connections, and registering ampére meters for the charge 
and discharge of the accumulators. Two of the registering 
ampere meters are protected by automatic cut-outs, which 
put them out of circuit when the charging current exceeds 
the normal. The pressure of 110 volts at each bridge at the 
centres of distribution is reduced to 100 volts for the Léopold 
quarter and the Avenue Louise ; by these means the feeders 
to these distant parts are allowed a fall of thirty volts at each 
bridge, which permits of large reduction of the section of 
the copper conductors. Itis not expected that the demand for 
current in these parts will at first beimportant, but whenit grows 
sufficiently to justify a secondary station, the feeders of small 
sections which will have been laid will be removed and used 
as distributing cables. 

The cables are formed of copper of at least 100 per cent. 
conductibility, Matthieson pre. oa The wires are tinned, 
coated with pure india-rubber, then a coat of vulcanised 
india-rubber covered with rubber impregnated ribbon, and an 
exterior dressing of waterproofed canvas. The insulation 
resistance is given as being not less than 2500 megohms per 
kilom. in water at 15 deg. C., or 59 deg. Fah., after immersion 
of twenty-four hours under a pressure of at least 500 volts. 
The cables are held in cast iron pipes with rubber joints ; 
those of from 387 to 710square millimetres, or:587 to1-1 square 
inch, are placed in pipes of 75 millimetres, or 2-78in. diameter. 
Those of 193 to 322 square millimetres in section, or +298 to 
‘498 square inch, are placed in pipes of 60 millimetres in dia- 
meter, or 2°36in. in diameter, whilst those of from 132 to 160 
square millimetres in section, or 034 square inch to ‘09 square 
inch, are placed in pipes of 50 millimetres, or 1-96in. interior 
diameter. 

The connecting boxes are placed at the corners of streets, 
or at distances not exceeding 80 m., or 262ft. All the mains 
are placed under the pavement. The covers of the connec- 
tion and inspection boxes are of cast iron, with asphalte 
covering. 








COWPER-COLES’ GALVANISING PROCESS. 





ZINC as @ protective coating for iron, after a trial of over 
fifty years, has proved itself to be cheaper and more effective 
than painting. As compared with tinning, galvanising is a 
comparatively new industry, having been worked in Europe 
during the early part of the present century, and introduced 
into the United States from England. At the present time 
it has assumed the proportions of a very large industry. 
Iron coated with zinc by passing it through a molten bath 
of that metal has the somewhat misleading name of “ gal- 
vanised iron,” since it would seem to infer that the coating 
was effected by a galvanic current. It is intended to apply, 
however, to the nature of the protective influence, and not 
to the process. Two metals in contact in the presence of 
moisture form a galvanic couple, and the result of the gal- 
vanic action set up under these conditions is analogous to 
that which takes place in a galvanic battery, viz., the electro- 
positive element is dissolved or corroded, while the electro- 
negative element remains unaffected or protected so long as 
the action continues, the intensity of the chemical action 
being governed by the relative position of the two metals in 
the electro-chemical series. Tin and iron and copper and 
iron, standing some distance apart, give rise toa decided 
galvanic action, in which the iron, as the electro-positive 
metal, is corroded more rapidly, if the coating is nd re- 
moved, than it would if not coated. With zinc and iron the 
positions are reversed. Zinc is positive to iron, and conse- 
quently whatever galvanic action is set up by their contact 
in the presence of moisture or other excitants must have for 
effect the solution or corrosion of the zinc and the protection 
of the iron. 

Unlike tinned iron, galvanised iron resists the action of the 
weather to a vemashobie degree. Zinc surfaces after brief 
——— become coated with a thin film of oxide, which 
adheres tenaciously, forming an insoluble protective coating 
to the underlying zinc ; so long, therefore, as the zinc surface 
remains intact, the iron is effectually protected from corrosive 
action. Sea air, charged as it is with brine, is more destruc- | 
tive in its action upon galvanised ironwork, forming a soluble | 
chloride, Galvanised iron is ill adapted for situations where 
it is much exposed to acids sent into the air by some factories, | 
or to the sulphuric acid found amongst the products of com- | 
bustion of coal and gas, because zinc is among the metals 
most easily affected by acids. | 

_ Lead galvanising, which is almost as old an industry as | 
zine galvanising, has a limited field for two reasons. In the 
first place it affords no more protection to iron than tin when | 
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once the coating is 
to arise from an indiscriminate use of articles made from 
lead-coated sheets. The purpose for which it is at present 
principally employed is for manufacturing boxes, &c. Many 
unsuccessful attempts have been made to introduce lead- 


netrated ; lead poisoning is also likely 


coated sheets for roofing and 
many instances they have rus' 
destination. 


eneral purposes, but in 
before arriving at their 
The electrical relation of zinc and lead to 
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DYNAMO ROOM 


many patents, but the process was found to be too slow and 
costly, and deposit obtained porous. Mr. Cowper-Coles claims 
that his method of deposition entirely overcomes these diffi- 
culties. The above engravings show the arrangement of a 
plant recently erected at Messrs. Watson, Laidlaw, and Co., 
at Glasgow. The articles to be zinced, if thickly coated with 
grease, are passed through the “ potash boil,” which is kept 
at a temperature of about 200 deg. Fah. by means of a cop- 
per steam coil, the solu- 
tion consisting of 1lb. of 
American potash to the 
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gallon of water. The 
articles are then placed 
in the pickling tank, which 
contains a weak solution 








of sulphuric acid and 
water, kept circulating 
by a steam-jacketted pipe 














outside the tank, as shown 
on the plan. The articles 
are then placed in the 
washing tank, and allowed 
to remain there until they 
are required for zincing. 

Figs. 1 to 4 illustrate the 
arrangements of the anode 
and cathode suspension 
bars, which are designed 
to carry 800 ampéres each, 
the total -eutput of ,the 
dynamo being 2500 Kt 5 
volts. A current density 
of 50 amperes per square 
foot is employed at the 
electrodes. 

The current is conveyed 
from the dynamo to the 











zincing bath by two cotton- 
covered cables, having & 
total sectional area of 24in. 
Each cable contains 16,800 
No. 33 S.W.G. wires made 














up into twenty strands. 
The cathodes, that is the 
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ANODE AND CATHODE SUSPENSION BARS 


iron is easily demonstrated by immersing in water pieces 
of zinc- galvanised iron, and lead- galvanised iron, the 
surfaces of both having been previously penetrated. In a 
comparatively short time, in the first case, zinc oxide 
will 


oxide of iron appear. The great advantage of lead-coated 
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e noticed at the bottom of the vessel, and in the other | 
the water will rapidly become red, and large patches of red | 


articles being zinced, are 
suspended on compound 
copper and steel suspen- 
sion bars, which rest on 
a rocking frame to which is imparted a horizontal and 
vertical motion by means of a hand lever and roller 
paths, as shown below ; the roller paths have a rise of lin. 
in three inches. The structure of the compound conductor 
suspending bars is shown clearly in Figs. 1 to 4 above, and 
the arrangements for connecting up and for limiting the 
rocking are shown below. One of the special features 
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CATHODE BAR SUSPENDERS AND ROCKING FRAME 


sheet is its pliability, and the fact that it does not deteriorate 
the strength of the iron, and is very adhesive, thus enabling 
lead-coated wire or sheet to be bent or worked, which is 
impossible with galvanised sheet. If the electrical chemical 
diffeulty could be overcome, its inertia to chemical action, 
its pliability and cheapness, would render lead-galvanised 
iron suitable for a variety of commercial p Ses. 


of Cowper-Coles’ process is the addition of zinc fume 
or powder to the electrolyte. The zinc dust is readily kept 
in suspension, as the solution employed is very dense. The 
addition of the zinc fume enables more than the theoretical 
deposit to be obtained under favourable conditions, and over- 
comes almost all the difficulties ——— to the electro- 
deposition of zinc. The zinc. powder employed is obtained 


The electro deposition of zinc has been the subject of | direct from the process of distillation from the ore. 
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THE FEDERATED INSTITUTION OF MINING 
ENGINEERS. 

Tuts Institution held its first general meeting this year 
in Leeds on Wednesday and Thursday, the 14th and 
15th inst., Mr. Arthur Sopwith presiding—the former day 
being devoted to general business and the presentation 
of the following papers, the last four being taken as 
read :—‘*On the Geology of the West Yorkshire Coal- 
field,” by Professor Lupton; ‘*On Compressed Air,” by 
Professor Goodman ; ‘On Coal-washing,” by Mr. F. Baum ; 
“On Coal-getting by Machinery,” by Mr. T. H. Wordsworth; 
‘*‘ Photography in Coal Mines,” by Mr. H. W. Hughes; ‘On 
the Mexican Coal-fields of Sonora and Chiapas,” by Mr. 
James Overend; ‘The Shale Oil Industry of France,” by 
Mr. G. Chesneau: “ Spontaneous Combustion,” by Mr. W. 
S. Gresley; “The Friction of, or the Resistance to, Air- 
currents in Mines; Addenda ;” by Mr. D. Murgue ; “‘ Memoir 
of T. W. Embleton,” by Mr. T. W. H. Mitchell. On 
Thursday Messrs. Pope and Pearson’s Collieries, the St. John 
Collieries, the Middleton Colliery, and the works of Messrs. 
John Fowler and Co.; Kitson’s and Co.; Hudswell, Clarke, 
and Co.; Alfred Cook ; Hathorn, Davey, and Co.; the Leeds 
Forge Company; Greenwood and Batley, and the Central 
Station of the Yorkshire House-to-House Electricity Company 
were thrown open for the inspection of the members, who 
were also permitted to visit the Yorkshire College. 

At Messrs. Pope and Pearson's collieries there are two winding 
shafts working the Stanley Main seam 6ft. in thickness, at a 
depth of 240ft. ; the Haigh Moor seam, 44ft. in thickness, at 

epth of 405ft.; and the Silkstone seam, 33ft. thick, at a 
depth of 1260ft, the output of coal being about 2000 tons 
per day. There are two vertical winding engines, with 
cylinders 40in. in diameter and 72in. stroke, fitted with 
drums 18ft. in diameter, drawing coal from a depth of 1260ft. 
The steam brake is supplemented by a compressed air-brake. 
The cages, 19}ft. high, have four decks and carry eight 
corves. There is a lowering apparatus—placed underground 
—to enable the winding cage to be loaded independently of 
the winding cage at the surface. The wrought iron head-gear 
is about 70ft. high, and the pulleys are 18ft. in diameter. The 
pit bank and screen-room is built of rolled steel columns and 
girders. The mechanical screening arrangements comprise 
four jigging screens and six belts, presenting a picking sur- 
face of 1350 square feet per minute. The coal-washing plant, 
contained ina building 71ft. long, 47ft. wide and 51ft. high, is 
capable of washing 750 tons of coal per day of ten hours. 
The chain haulage, which has been in operation for many 
years, and has been supplemented by a modified system of 
rope haulage, is used for conveying coal a distance of two and 
a-half to three miles from the face to the shaft. The Schiele 
fan, 15ft. in diameter, is driven by a belt from a horizontal 
engine, with a cylinder 33in. in diameter and 33in. stroke, 
with a duplicate cylinder, the driving pulley being 20ft. in 
diameter and 44in. wide, and the pulley on fan shaft being 
oft. in diameter. Ata speed of forty-five revolutions per 
minute 147,000 cubic feet of air is produced under a water- 
gauge of4}in. There arealso electric lighting arrangements, 
air-compressing engines and coal cutting machines. 

In the first paper Professor Lupton gives us hope for the 
future coal-producing powers of the Yorkshire coalfields, for 
arguing from the known magnitude of the seams, from the 
character and inclination of the dip, and from recent explora- 
tory borings at Scarle and Carlton in Lincolnshire, and at an 
intervening locality near the river Trent, he advances 
speculations on the extent and commercial probabilities of 
this coal-field ; and although admitting that the coal will be 
found at a greater depth and be more expensive to win, con- 
siders that prices will be sufficiently advanced to render the 
production of coal from such sources a profitable undertaking. 

Mr. T. H. Wordsworth, after describing the disc coal getting 
Machine, made by the Yorkshire Engine Company, of Shef- 
field, pointed out that, under favourable circumstances, this 
machine, worked by means of compressed air in the above- 
mentioned collieries, could cut sixty yards in a shift of eight 
hours with two men, and by its aid not only were the num- 
ber of shots in a face of 570 yards reduced from thirty to 
twelve per diem, but also 120 men were enabled to do the 
work previously done by 173. The cost of getting the coal, 
too, was reduced from 2s. to 1s. 7d. per ton. 

Professor Goodman enlarged on the advantages of com- 
pressed air, which he regards as not only the best, but also 
the cheapest mode of transmitting power. It was admitted 
in discussion that the French and Belgians were ahead of us 
in taking advantage of this mode of transmitting power in 
their collieries. 

Mr. F. Baum described the coal-washing plant in use at 
the Middleton Colliery, near Leeds, and at the West Riding 
Colliery, near Normanton. 

Mr. Hughes, in his paper, points out that under- 
ground photography may prove extremely useful and 
highly important in establishing accurate records of the 
conditions of machinery and workings in mines, which 
may prove of considerable and unsuspected value. As an 
instance of this he mentions the fact that Mr. J. C. Burrow, 
of Camborne, took a photograph of the heavy timbering in 
the 412 level at Docoath mine, hence providing a permanent 
and irreproachable record of the provisions for safety adopted 
in that mine. Subsequently this place was the scene of the 
recent terrible disaster so fully reported by the Press, in 
which seven men were killed, and three others entombed for 
thirty-seven hours, owing to the collapse of this very timber- 
ing while it was being strengthened. The evidence afforded 
by this photograph lightened considerably the labours of the 
subsequent inquiry into the matter. Mr. Hughes having 
thus demonstrated the importance of underground photo- 
graphy, gives an exceedingly useful and interesting account 

f the means and methods that should be adopted in order to 

succeed in such work, which evidently not only requires con- 
siderable skill, but also a keen perception of the actual objects 
and situations that it is desired to record. Numerous inte- 
resting slides, from photographs taken by the President, the 
author, and Mr, Burrow, illustrating underground workings 
in both coal and metal mining, were exhibited at the dinner 
in the evening. 

Professor Chesneau, of Paris, in his communication, ‘The 
Shale Oil Industry of France,” points out that the distillation 
of oil from bituminous shales in France dates from 1830, and 
the practical application of such oils to illuminating pur- 
poses from 1839, when oils from the Autun shales were first 
successfully refined. The principal shale deposits are those 
of Autun and Buxiéres-les-Mines, worked since 1862 and 1858 
respectively, the former yielding in 1891 156,000 tons, and 
the latter 51,000 tons, out of a total production in France of 
201,000 tons of bituminous shale. Geologically these shale 
beds belong to the Permian series. The Autun shale field 


recognised beds of shale, seven of which are workable with a 
thickness ranging generally from 6ft. to 8ft. The various 
shale workings and oilworks, and summaries of output, &c., 
are given in the annexed table. 

The bituminous shales are submitted to distillation, and 
the crude oil obtained in this manner is subsequently refined, 
yielding various marketable products. The operations and 
plant involved are described at some length in the paper. 
Briefly, the shale from the pit is coarsely crushed into pieces 
of about 60 cubic inches, and is trammed to the top of a 
retort ready to be discharged. The retorts are vertical cast 
iron chambers of from 46 to 56 cubic feet contents, and are 
arranged so that the distilled shale may be discharged into 
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the hearth and serve as fuel for heating the retorts, whilst 
the burnt shale may be caused to fall into trucks and be run 
to tip heaps. In emptying a retort, a truck is run under the 
hearth, the sliding door forming the floor is withdrawn, and 
is only replaced when all the waste has fallen out. The 
sliding door at the base of the retort is now withdrawn, and 
the charge of distilled shale falls into the red-hot hearth and 
burns. The retort now being empty, the sliding door is closed, 
and a man at the top drops in sufficient ashes to cover the bot- 
tom and this door efticiently, and then tips in the crushed shale, 
which is raked into place so as to form a fairly compact mass. 
The retort is finally closed and luted up. One distillation per 
retort per twenty-four hours requires five men for twelve 
retorts, a man’s daily wage averaging 2s. A cubic foot of 
crushed shale weighs 621b. to 771b., and yields by distilla- 
tion 0-28 to 0:36 gallon of crude oil—density, 0-890 to 0-902 
—0°30 to 0°37 gallon of ammoniacal water, and 850 cubic 
feet of gas. The prime cost of the crude oil is 4°30d. per 
gallon, and is accounted for as follows :— 
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The crude oil for the production of various products is 
refined by submitting it to fractional distillation, treatment 
with sulphuric acid and soda, washing with water and bleach- 
ing, all of which operations are described by M. Chesneau. 

At the Les Plamores refinery at Buxiéres in 1891, 256,000 
gallons of crude oil were dealt with, necessitating the distilla- 
tion of 460,000 gallons, and the chemical treatment of 180,000 
gallons. Thecrude oil, of density 0:895, yielded the following 
merchantable products per 100 gallons :— 


Density Gallons. Gallons. 
G Lamp oil os ee « 0810 to 0515.. — .. 85°00 
Heavy oils :— 
K Heavy lamp oil i 0-870 ss 1-28 
LA Heavy lamp oil for 
lubrication and cleaning 0-880 aie CH .. 
AH! Light-coloured gas oils 0-905 4°52 .. 
D Green gasoils  .. .. 0925 oe sll . 
eee 30:17 
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With a consumption of 7$ bushels of inferior quality coal, 
priced at 1°58d. per bushel; 48°44]b. of sulphuric acid, at 
£4 19s. per ton, 0°529d. per Ib.; 10°641b. of caustic soda, at 
£18 19s. per ton, 1°494d. per lb.; and a labour bill of 4s. 11-7d. 
per 100 gallons. 

All the distillations are carried out by five men, and 
50,600 gallons of crude oil are treated, and 92,000 gallons are 
distilled, per man per annum; whilst two men conduct the 
chemical rectification, and 90,000 gallons are so treated per 
man per annum. 

At the Lyonnaise Company's St. Léger refinery, near 
Autun, something like 1,166,000 gallons of crude oil were 
treated in 1891, yielding per 100 gallons :— 
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29°37 
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With a consumption of 2°6 bushels of coal, costing 607d. per 
bushel, 31-71b. of sulphuric acid, and 3:71b. of soda, per 
100 gallons. The smaller consumption of these materials. 
as compared with the consumption at Luxiéres, is due to the 
Autun crude oils being of lower density, 0°875, instead of 
0-895. Five men conduct all the distillations at this works 
also, and, owing to the larger scale of the operations, the 
output in 1891 was 231,385 gallons per man per annum. 

The approximate cost of the products per gallon is :— 
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The products per gallon of crude oil are; — 
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The prices per gallon for these products that have ruled in 
| recent years have varied as shown here :— 
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Twenty years ago the cost of crude oil was 7-85d., and the 
cost of rectification about 2:453d. per gallon, hence it will ho 
seen that considerable progress has been made in the shale oj] 
industry in France during this period, and it seems probable 
that still further improvements will be carried out in the 
immediate future, inasmuch as experiments indicate that the 
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} In addition to 166 miners employed to work the coal. 


introduction of the Scotch method of distillation would 
greatly increase the yield of oil from French shales, and it is 
only a question whether the increased yield would justify the 
very costly modification of plant, &c., that would be necessi- 
tated. From what we hear that question has recently been 
decided in favour of the alteration. 

Mr. Murgue’s work has already received attention from us, 
and the other papers do not call for further notice. 








Royat AGRICULTURAL Society OF ENGLAND, —We are requested 
to remind intending exhibitors at the Royal Show, to be held at 
Cambridge from the 23rd to the 29th June next, that applications 
for space in the implement department at that meeting must be 
made by Saturday, March 3lst, 1894. The entries in the various 
departments of live stock, poultry, produce, &c., must be made 
by Tuesday, May Ist, 1894, 

ANOTHER STEAMER FOR THE GREAT EAsTERN RAILWaAy Comrany, 
—We hear that the success—as to design and speed—of the three 
steamships the Chelmsford, Berlin, and Amsterdam, built by 
Earles’ Shipbuilding and Engineering Company, of Hull, for the 
Great Eastern Railway Company's Vontinental service between 
Harwich and the Hook of Holland, is so assured as to justify the 
railway company in adding yet another to their existing fleet. 
They have consequently contracted with Earles’ Company for the 
supply of a fourth vessel, similar to the existing ones, 


KELLY’s DingeToRY OF THE ENGINEERS AND IRON AND Metat 
TRADEs and colliery proprietors bas been recently issued. This 
is the seventh edition of the most comprehensive and perhaps 
most valuable of the directories to every trade and profession in 
any way connected with the above-mentioned trades throughout 
England, Scotland, and Wales, and the principal towns in Ireland 
and the Isle of Man. The work represented by its — 
must be enormous, It contains nearly sixteen hundred pages 
without the advertisements or the preface, which is a very useful 
digest of the leading statistics relating to the trades concerned. 
There seems to be no manufacture or manufacturer which or who 
is not mentioned, and the indexes and the division of the subjects 
and towns make reference to everything dealt with very easy and 
quick, It is a directory which cannot be too highly commended 
for the use of the engineering, metal, and mineral trades. 


“THe ExvectriciAN Evectricat Trapes’ Directory ANp 
HANDBOOK FOR 1894,."—We have received a copy of the twelfth 
(1894) edition of this now well-known book of reference. It is not 
only a directory, but is also a handbook which contains a sum- 
mary of electrical events for 1893, including the dates when papers 
were read before learned societies, references to legal matters, 
dividends declared, obituary notices ; information concerning the 
procedure and average cost of obtaining letters patent for inven- 
tions and the registration of trade marks and designs in the United 
Kingdom and abroad ; digest of the law of electric lighting ; Board 
of Trade lighting regulations ; London County Council regulations 
as to theatre lighting ; rules and regulations for the prevention 
of fire risks arising from electric lighting, British and foreign ; 
installation regulations of the metropolitan electric supply com- 
panies ; electric lighting and electric traction notices for 1894; 
provisional orders granted by the Board of Trade in 1893, and 
much more of this order, including useful tables ; British Govern- 
ment departments—chief officials ; local authorities ; scientific and 
other institutions. The directory division includes a British 
section, and Colonial, Continental, and American sections, together 
making up a valuable handbook and directory. The biographical 
division includes a very good portrait of Mr. Alexander Siemens, 
and engravings, generally unsatisfactory, of thirty others, many of 
which, with their biographical notices, seem to have the slenderest 
of pretexts for their appearance. 


BristoL University COLLEGE ENGINEERING Society, — At & 
general meeting on Thursday week, Senhor H. de A. Maia read his 
second paper upon ‘‘ Engineering in Brazil.” Having been intro- 
duced in a few well-chosen remarks by Professor J. Ryan, the 
lecturer proceeded to deal with the development of electricity in 
Brazil, explaining fully the system of electric tramways of Rio de 
Janeiro. The Thomson-Houston system is the one in use in the 
Brazilian capital. In succession, Senhor Maia dealt with the 
electric lighting of the chief towns in the Republic ; the electric 

lant of the gold mines of Faria ; and the Tijuca electric railway. 

e made detailed allusion to the cotton-spinning and cotton- 
growing industries, and descanted on the excellent machinery in 
use in the best factories, of which the lecturer had made a personal 
inspection during his visit to Brazil last summer. Much valuable 
and interesting information was imparted to the audience regard- 
ing the chief mines of Brazil, and nme ey these picturesque 
centres of activity were —— described, The lecturer also 
passed rapidly in review other aspects of Brazilian industry, and 
gave detailed accounts of the tobacco and coffee plantations, and 
of the character of the machinery used for the preparation of 
these commodities for the markets. He touched generally on the 

| educational progress of the country, and at the conclusion of the 
| lecture there was an informal discussion of many of the points 
| raised. Professor Ryan pro d, and Mr. H.R. Parr seconded, 
| a vote of thanks to Senhor de Maia for his exceedingly instructive 
and interesting paper, and the vote was most cordially awarded, 
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RAILWAY MATTERS. 


Ir is reported that on several Russian railroads where 
very few passengers travel first-class, that class will be abolished. 
This is probably about the same thing as abolishing the second- 
class on many of our lines, 


Tne fixed signal lights on the Caledonian Line are in 
course of alteration, so as to show two lights only, Viz. : ~Red, 
danger ; green, all right. When a white light is exhibited upon a 
fixe1 post where a red or a green light ought to be seen, it must 
be considered a danger signal, and treated accordingly. 


Tur half-yearly report of the directors of the Midland 
Railway, presented last week, states that the traffic carried 
upon the railway for the half-year ending December 31st, 1893, as 
compared with the corresponding half-year of 1892, shows a de- 
crease from coaching, £27,428; a decrease from merchandise, 
£93,773 5 & decrease from cattle, £3513; and a decrease from 
minerals, £583,886 ; total decrease, £708,600. 


Tur Bill of the West London Tramways, which pro- 
posed the incorporation of a company to construct lines of tram- 
ways in Acton, Hammersmith, and Fulham, forming junctions 
with the West Metropolitan Tramway Company’s lines, will not be 
further proceeded with. The Bills have passed the Examiners for 
the Exeter, Teign Valley, and Chagford—Extension of Time 
the Port Talbot Company, the East Denbighshire Railway, and 
the ‘Totnes, Paignton, and Torquay Railway Bills. 


An engine that had been got ready at Crewe steam 
sheds to take a train to Leeds, started off late on Saturday night 
without anyone being in charge. It got on the line to Chester, and 
bad attained a good speed when it ran into the stop-blocks near the 
Railway Barracks, smashing through them and falling down a 
steep embankment. ‘The soft soil checked its progress, or it 
na have dashed into the public street. Had the engine kept 
on the line, the result would probably have been serious, 


Tur following notice to engine drivers guards, signal- 
men, platelayers, and others, respecting signal alterations and 
other arrangements, on the London and North-Western Railway 
was published for the week ending February 10th. he signals on 
the London and North-Western line, which at the present time 
show a ‘‘white” light to signify ‘All right,” are about to be 
vitered to show a ‘‘ green light” instead. This change will be 
cerried out gradually throughout the line, and advice will be given, 
from time to time, of the portions of the line on which the change 
has been made, 


Here is a consequence perhaps unforeseen of the 
interference of Parliament in railway affairs: A largely-attended 
meeting of inspectors, guards, ticket-collectors, and porters, in the 
service of the Metropolitan Railway Company, was recently held 
at the Flora Hotel, Harrow-road, to consider what steps should 
be taken to overcome the difficulty created by the Act for shorten- 
ing the hours of railway servants, which has just come into opera- 
tion. Mr. G. Barber (Amalgamated Society of Railway Servants), 
who presided, said the new Act would impose upon the vast 
majority of them 365 days’ work in the year, They had hitherto 
worked from fifteen to seventeen hours on alternate Sundays, in 
order to have a clear day on the following week, but the new Act 
had now rendered this impossible, The Rai/way News says a 
committee was formed to formulate proposals, and submit them to 
Mr, Bell, the general manager. 


TuE mileage statement of the report of the directors 
of the Midland Railway shows that the lines owned by the com- 
pany are now 1330 miles, and 274 miles constructing or to be 
constructed. The company partly owns 595} constructed and 7} 
constructing. The total miles worked by the company’s engines 
was 1998, which includes 38} miles of lines tr es and 397] of 
foreign lines worked over. ‘The train mileage for the past half- 
year, including mileage run for other companies, was: Passenger 
trains, 8,310,820 miles; goods and mineral trains, 10,687,905 miles ; 
or a total of 18,998,725 miles, as compared with 21,385,651 miles 
in the corresponding half-year of 1892. The total cost of loco- 
motive power during the past half-year was £738,978 9s. 7d. 
The total cost of maintenance of way and works, including 
£1393 4s, lld. for maintenance of canals, was £366,328 16s, 4d. 
The miles of railway maintained include, of four lines, 132 miles 
76 chains; of three lines, 18 miles 21 chains; of double lines, 
913 miles 43 chains; and of single line, 389 miles and 1 chain. 


Mr. J. E. Howarp, who has charge of the great testing 
machine at the Watertown arsenal, writing in relation to some 
tests of steel rails made at the Government building at the World's 
Fair, states that the steel rail in question was exhibited for the 
purpose of showing how a steel rail, originally tough, would, after 
exposure to the wheel pressure, become devoid of toughness, and 
fracture in a very brittle manner when bent with the head on the 
tension side; and how the metal might have its toughness restored 
by annealing ; in this manner showing that loss of toughness was 
not, at least in this case, the result of incipient cracks forming io 
the head, but that exhaustion in toughness is an independent 
feature in the deterioration of metals. The softer the rail, or the 
lower its elastic limit, the sooner will it yield under the wheel 
pressure, and the sooner reach a state of brittleness, so far as the 
metal immediately at the top surface of the head is concerned. 
Rails which were planed off jin. on the head bent as well as the 
annealed sample. Of two samples of the rail at the World’s Fair, 
when loaded at the middle on supports 30in. apart, the one which 
was loaded on the head sustained 99,800 lb. total load, and 
bent 40 deg. without rupture ; whereas the other piece, loaded on 
the base, thus re ipa | the head on the tension side, fractured, 
without appreciable bending, under the load 63,900 1b. This 
behaviour of rails which have yielded and the metal in the head 
flowed over the sides under the wheel pressure, has been verified 
in a number of instances, The rails which are harder at the start 
appear to be affected in a similar manner, but in a less marked 
degree. 


A MOVABLE sidewalk, similar to that at the World’s 
Columbian Exposition, is recommended by the board of directors 
of the Central Construction Company for the operation of the long 
talked-of loop line to connect the several down-town termini of 
the elevated railways in a In their report made recently 
the board summarises the conclusions and recommendations result- 
ing from a several months’ study of the problem as follows :— 
“Your committee considers it of great importance to adopt a 
system which shall not only easily and quickly gather up and dis- 
tribute passengers for the elevated roads, but shall also provide 
means to reach the steam railway stations, the hotels, theatres, 
and other places of amusement, and accommodate those who 
desire to go from one part of the business district to another with 
comfort and safety. It therefore recommends a system of elevated 
belt lines, preferably on Wabash Ave., Fifth Ave., Polk-street, and 
South Water-street, with cross lines, say, on Madison or Washing- 
ton-street, and perhaps Adams or Van Buren-street, consisting of 
continuous moving platforms driven by electric motors and 
supported upon single posts at the curb line, moving in opposite 
Ways on opposite sides of the street, provided with convenient 
bridges and platforms for the transfer of passengers from one line 
to another, a single fare to cover any number of such transfers. 
The doublo-track system recommended is the equivalent of eight 
miles of single track or platform. While we have not made exact 
estimates, it is evident that it can be constructed for a moderate 
sum per mile.” Hngineering News says the Central Construction 
Company is the outgrowth of the Defensive Association formed 
some time ago by the property owners in the down-town district 
to prevent the construction of individual loop lines by the different 
elevated railway companies, 


NOTES AND MEMORANDA, 


CONVEYANCE of messages or signals by electro-magnetic 
induction over distances from 104 to miles was mentioned at 
the Society of Arts on Wednesday by Mr. W. H. Preece. 


Tue deaths registered last week in thirty-three great 
towns of England and Wales corresponded to an annual rate of 
18:7 per 1000 of their aggregate population, which is estimated at 
10,458,442 persons in the middle of this year. At Croydon the 
rates were as low as 11°2 and 11°6. The highest rate was 25°4 at 
Liverpool, 


In London 2602 births and 1552 deaths were registered 
last week. Allowing for increase of population, the births were 
159 and the deaths 205 below the average numbers in the corre 
sponding weeks of the last ten years, The annual death-rate per 
1000 from all causes, which had been 19°8, 19°4, and 18-4 in the 
preceding three weeks, rose last week to 18°6, 


At a recent meeting of the Royal Dublin Society, Dr. 
J. Joly, F.R.S., demonstrated some simple methods in teaching 
elementary physics, By use of a floating piston—a contrivance 
enabling a wide column of mercury to be supported without fric- 
tion or risk of falling out in a tube—the author uses a “‘ Boyle’s 
tube,” a uniform straight tube about 1 metre long, closed at one 
end. ‘The tube is placed vertical, with the closed end downwards, 
a certain volume of air +;—defined by linear measurement upon the 
tube--is enclosed by a short cclumn of mercury ; the length of this 
added to the height of the barometer affords P;, The air is now 
further loaded with mercury ; and v, and P, measured as before. 
The operations are evident at a glance, and very accurate results 
may be obtained. ‘To show the rate of thermal expansion of air, 
and to convey the meaning of absolute zero, by gas thermometer, 
the end of the tube—all as above—is placed in melting ice, and 
mercury added till the air occupies 273 mm, of the tube. It is 
then dipped into a flask of boiling water having a long neck. The 
column of air now increases to 373 mm., when the usual inferences 
may be drawn. 


Tor some time past the superintendent of motive 
power of the South-west System of Pennsylvania Lines has been 
successfully introducing oil furnaces in the various blacksmith 
shops along the route, A special feature of this furnace is the 
absence of any stack or other means of carrying off the product of 
combustion. It has been found by experiment that on a stack 
being placed on such furnaces, the temperature cannot be main- 
tained at as high a point as desired, but without a stack the flames 
and products of combustion have a tendency to creep out wherever 
there is an opening. On this account, the doors in the front of the 
furnace are most carefully fitted, additional caution being taken to 
protect the buckstaffs in the immediate vicinity of the doors, by 
extending out a rib of firebrick from the front wal], These furnaces, 
the Shipping and Commercial List says, when first installed, and at 
the low price of oil, gave an economy of about 50 per cent. over 
that of coal furnaces, and in increased output of 25 per cent.—the 
economy not being wholly due, however, to the difference in the 
cost of fuel, but also to the reduction of labour, there being no 
shovelling of coal and ashes, 


At a recent meeting of the Cambridge Society a paper 
was read ‘‘On the Condition of the Interior of the Earth,” by 
Rey. O. Fisher. The author long interested himself in questions 
concerning the mountain geology, although he has not helped 
much to advance the position of knowledge on the subject. He 
has lately calculated the tidal deformation of a liquid earth owing 
to the attraction of the moon, assuming Laplace’s law of density ; 
the moon's potential is substituted for that of the centrifugal force 
in the usual calculation of the earth’s figure by meansof Laplace's 
functions ; and the result obtained is a deformation of 3°45ft., or 
6°90ft. from highest to lowest. This value is nearly four times as 
great as a value used in an earlier paper ‘‘ Un the Hypothesis of a 
Liquid Condition of the Earth’s Interior, &c.,” read in May, 1892. 
The calculation of the new value leads the author to consider that 
the first three pages of the earlier paper lose their force, though 
the remaining portions stand unaffected. The author points out 
that the existence of ocean tides is not a conclusive argument in 
favour of rigidity, inasmuch as on the bypothesis of liquidity 
mountains must have ‘‘ roots,” sinking deep into the heavier liquid, 
the result being a deflection of the tidal wave in the substratum, 
whence would arise irregularities analogous with ‘‘ establishment 
of ports.” 


Many makeshifts have been resorted to to correct 
excessive porosity in castings, if possible. One of the common 
resorts is to fill the casting with a strong saline solution, usually 
common salt or sal ammoniac, and by great pressure to force this 
solution into the pores of the metal. The solution is then drawn 
out and the casting allowed to dry and to oxidise as much as it 
will; after which it is again tested, and if found to be still exces- 
sively porous, the operation is repeated, and so on until the leak- 
age is stopped, which in many cases cannot be accomplished, But 
it will be seen that the internal oxidation caused by this process 
must inevitably weaken the casting. Another method which 
answers very well for reservoirs of compressed air, is to warm the 
casting and coat the interior with shellac varnish or melted wax, 
either with or without subsequent internal pressure, to force the 
plastic coating into the pores of the metal. It has been suggested 
that, as for some purposes, coating with wax or shellac would be 
entirely unallowable, a coating of melted tin might be substituted. 
Of late much hope has been raised that sponginess in castings 
might be avoided by the introduction into the metal, before pouring, 
of a proper solution of aluminium. Some have stated that they 
have reached most satisfactory results in this way, while others 
recount failures and disappointments, On the whole, Mr. Leicester 
Allen saysin the Z’rudesman, the evidence appears favourable to the 
use of aluminium, and it is probable that most of the failures that 
have occurred are due to causes that will be revealed in the further 
experience of the use of aluminium as an ameliorating metal. 


Ar a recent meeting of the Physical Society, Mr. Owen 
Glynne Jones read a paper on ‘‘ The Viscosity of Liquids,” and 
exhibited the apparatus used in his experiments, The method 
employed consists in measuring the speed at which a small sphere 
travels through the liquid under the action of gravity. As Pro- 
fessor Stokes had shown, the velocity of a sphere falling in an 
infinite liquid becomes constant, this velocity being given by the 


~ ? where a is the radius of the sphere, 


o its density, p the density of the liquid, and « its viscosity. If 
sliding friction exists between the sphere and liquid the equation 
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97% — aa ee ere B is the coefficient 
of friction. In making the experiments, small spheres—usually of 
mercury—were alowed to fall through a burette containing the 
liquid, and the time taken to travel the distance between two 
marks about 50 cm, apart noted. The radii of the spheres being 
small, it was considered better to deduce this from the mass. 
Direct determination of such small masses being difficult, a larger 
mass—M—was taken, weighed, and divided into, say, ten or 
twelve parts, and the speed of falling of each part observed in a 
liquid of constant viscosity. The velocity V with which a sphere 
containing the whole mass would have fallen was deduced from 


8 3 
the equation V? = S¢?. 
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equation V = 97% - 


becomes V = : 


Similarly the mass of any part which 
¥ )? M. In this way the 
author had been able to determine the mass of a sphere weighing 
only about 0°003 grammes to four significant figures. Referring to 


experiments made with a view to ascertaining whether sliding 
friction existed, the author said the divergence from the simpler 


falls with a velocity v is given by m = ( 





formula did not exceed experimental errors. 


MISCELLANEA. 


Ir is stated that numerous evidences of the existence 
of petroleum have been found between Binegar and Shepton 
Mallet beside those recently made at Ashwick Court. 


A pry dock, belonging to the Manchester Shi 
Pontoons and Dry Dock beeps g es! was opened near M 
Locks last week. The dock is 450ft. long and 65ft. wide. 


A Hanpsooxk has been published by the Manchester 
Ship Canal Company, giving, amongst other information, a 
schedule of rates and charges, map of Manchester docks, and 
chronology of chief events concerning the canal, 


Mr. A. T. WALMISLEY, engineer to the Dover Harbour 
Board, has been elected President for 1894 of the London and 
Suburban Railway Officials’ Association, which will commemorate 
its twenty-first year by a dinner at the Criterion Restaurant, 
London, on Saturday next, February 24th. 


THE Engineers’ Gazette Annual and Almanack for 
1894, of which a copy has been sent us, contains numerous articles 
and rules, tables, and data, which make it of very general interest 
to others beside those to whom it is specially addressed. A change 
has this year been made in the tide tables, those for London, morn- 
ing and evening, being now published with constants for 368 ports, 
instead of the very extensive tables published previously. 


THE last volume of the “Transactions” of the Liver- 
pool Engineering Society contains several useful and interesting 
yapers, among which may be mentioned one on “Forces used 
y Engineers, considered as Velocities,” by George Farren, 
A.M.L.C.E.; one entitled ‘‘A Sketch of the Vyrnwy Works,” by 
G. F. Deacon, M.I.C.E; an inaugural address, by Robert E. 
Johnson, M.I.C.E., chiefly on railways ; and one on “ Engineering 
Contracts,” by Mr. Ernest Pierce, 

WE regret to have to announce the death on the 
21st inst. of Mr. William Henry Prosser, for thirty years with 
Messrs. Harfield and Co., of Mansion House Buildings and Blaydon- 
on-Tyne. He was born in Birmingham on October 28th, 1843, and 
served his time at the Suffolk Works under the late Mr. Walter 
May. He was elected a member of the Institution of Mechanical 
Engineers in 1874, For the last seven years he had charge of 
the works at Blaydon, and only returned to London a few months 
ago. 

THE Bath and West and Southern Counties Society 
will this year hold its annual exhibition at Guildford on May 30th 
and 31st and June Ist, 2nd, and 4th. £3079 is offered in money 
prizes for live stock and farm produce, in addition to medals and 
plate, but as usual nothing is offered for implements or machinery, 
although the Society is careful to mention that ‘‘ there will be a 
large display of implements, machinery and articles of general 
utility,” and this department always forms a considerable part of 
the whole show. 


Messrs. Wm. Simons AnD Co., of Renfrew, have just 
received a contract for another powerful dredger for the Russian 
Imperial Government. Besides Recher a large lifting capacity with 
its buckets, it is to be provided with special pumping appliances 
by which the dredged material may be raised from the hopper of 
the dredger and discharged through pipes on shore. The builders 
have two other powerful dredgers in course of construction for the 
same Government. These will soon be ready for launching. 
Noticeable progress is being made with the 1250-ton combined 
bucket and pump hopper dredger this firm have in hand for the 
Danube European Commission. 


Mr. Tuomas Avery, the senior member of the Birming- 
ham City Council, died at his residence, Edgbaston, on Saturday, 
at the age of 82. He was formerly head of the well-known firm of 
W. and T, Avery, weighing machine manufacturers, from which he 
retired some thirty years ago in order to devote himself to public 
life. He was thrice Mayor of Birmingham, and chiefly instru- 
mental in the acquisition of the waterworks by purchase from the 
old Birmingham Company, and the solution of the sewage problem 
by the creation, under special parliamentary powers, of a great 
sewage farm in 1872. He was also instrumental in establishing a 
drainage board for the whole of the Tame Valley. In politics 
Mr. Avery was a moderate Conservative. 


‘‘ HARNESSING Niagara” has for years past been a pet 
phrase used to illustrate what might be done in tke way of future 
progress. But during the past few days it has become an accom- 
plished fact. On January 25th, the first manufacturing concern 
to draw its power from the great project, finished by the Cataract 
Construction Company, began operations. On that date the 
Niagara Falls Paper Company developed 3300-horse power by 
means of three inverted turbines and water from the canal about 
which so much has been written during the past year. The 
Amerwan Manufacturer says although this plant is but one of many 
that will participate in the power wrested from Niagara’s mighty 
energies, its starting practically marks the finish of one of the 
great works of the age. The total horse-power expected to be 
secured is 320,000. 


THE new torpedo gunboat Hazard, which was launched 
from Pembroke Dockyard on perenne is the second of the Dryad 
y 


Canal 
e Wheel 


class, the latter having been recently launched from Chatham. 
Three others of the same type are in a forward state at Devonport. 
The Hazard has been built from the designs of Mr. W. H. White, 
C.B., and is of the following dimensions :—Length 250ft., beam 
30ft. Gin., and displacement 1070 tons, at which her draught is 9ft. 
She has been fitted with twin-screw triple-expansion engines using 
steam at 155 1b. and capable of developing 3500 indicated horse- 
power, and of driving her at 19} knots. She has four boilers of 
the modified locomotive type, and closed stokeholds are used for 
forced draught. The bunker capacity is 100 tons. The Hazard 
will be armed with two 4°7in. and four six-pounder quick-firing 
guns, and fitted with five tubes for discharging Whitebead 
torpedoes. She was launched with her engines and boilers fitted 
on board, and was named by Miss M. E. Penrose Fitz-Gerald. 


In writing to a daily contemporary on the protection 
of our coasts, Mr. R. F. Grantham, M. Inst. C.E., says:—‘‘In 
agricultural districts the land is not often worth the cost of main- 
taining, and, therefore, few landowners will lay out money upon 
sea defence works. But, as it appears to me, there are three 
interests specially concerned, viz., the Government, the county, 
and the individual owners of the land. The Government is a 
direct loser by the encroachments of the sea in one class of 
property alone, viz., the coastguard stations. On the South Coast 
these are placed at intervals of one mile to two miles apart, and 
on the East and West Coasts at greater distances, and are neces- 
sarily established close to the sea front. Frequently, as the sea 
encroaches, these stations are abandoned, and are subsequently 
washed away, and new buildings are erected further inland to 
await their turn for destruction. And, of course, the Govern- 
ment loses by the disappearance of land and buildings belonging 
to private owners. The counties possessing sea frontages also lose 
by the destruction of land, roads, and buildings—as, for example, 
both at Brighton and Worthing, where the roads have been set 
back and newly made in place of those washed away. The land- 
owners, too, suffer heavily. We will assume that the cost of 
erecting groynes and works to permanently prevent encroachment 
would be £4000 per mile, an approximate estimate applicable, from 
my experience, to considerable lengths of coast. The Government 
might contribute £1000, the county alike sum, and the land within 
acertain depth from the front the remainder, or proportionate 
sums for less or greater lengths of coast. The share borne by the 
land would be uated according to its distance from the sea. 
The county might fairly undertake maintenance, and the land- 





owners should have facilities for borrowing the money, with repay- 
ment over a long period—say fifty years.” : 
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LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions of our 
correspondents. ) 





THE VENTILATION OF PUBLIC BUILDINGS. 


Sin,—It is so common a complaint that the ventilation of public 
assembly rooms seems an unsolvable problem, that I would like to 
make a few comments in contradiction of this popular theory. 

We all know that hot air ascends and cold air descends by virtue 
of their different specific gravities, for air dilates ;}; part of its 
volume for every deg. Fah. It is, however, too hasty a conclusion 
that all exits for contaminated air should be at the top of a room, 
and that all fresh air should enter from below. This idea pervades 
most ‘‘ systems” of ventilation, and the end is often supposed to 
be assisted by ventilators driven by the wind or ascending heated 
air and placed in the roof. Of scientific essays on ventilation, one 
read by General Morin before the Institution of Mechanical Engi- 
neers in Paris in 1867 seems to give a most complete account of the 
best scientific principles for ventilation, and another paper read by 
Mr. W. W. Phipson before the Institution of Civil Engineers in 
1878 gives an account of the recommendations of a committee of 
Glasgow professors regarding the principles to be carried out in 
ventilating the new University buildings then being planned. 

Both these high authorities recommended the samegeneral system, 
but their ideas were so imperfectly carried out that the results 
could only be regarded in the light of a tolerably successful experi- 
ment, but as leaving the “ problem of ventilating and heating 
large buildings still unsolved.” 

Although the law of diffusion of gases accounts for ‘0380 per 
cent. of carbon dioxide in the atmosphere of London, yet the 
enormous excess over this amount caused by the occupation of 
crowded rooms cannot be, as it were, dissolved, but finds its 
way down to the floor, unless disturbed by upward currents. This 
tendency is accentuated by the fact that carbon dioxide weighs 
half as much again as atmospheric air; and that so far as the 
audience is concerned, the natural direction in which their breath is 
driven is downward. In accordance with these natural deduc- 
tions, we find that the recommendations of General Morin and the 
conclusions of the Glasgow professors agree with each other, and 
disagree with the poprlar ideas of ventilation. These scientific 
observers recommended that all fresh air should be admitted 
into the upper regions of a room, while all foul air should go down- 
wards through exits in the floor. 

The House of Commons is ventilated upon exactly opposite 
principles, fresh air being blown through the floor matting, and 
naturally carrying with it myriads of particles of unbreathable 
matter, while a vigorous suction in the roof carries off such gases as 
may be found there. 

Assuming everything to become perfectly still and quiet in an 
overcrowded room, any carbonic acid that may have been entangled 
and drawn up by gas jets will descend and cause the lower strata 
to be most impure, while the upper strata are hottest. The one 
should be removed, while the other simply needs but cooling to be 
conveniently respirable. 

By the ordinary suction system so generally employed for 
‘* extracting foul air” all the doors and windows pour in currents 
of cold air, while by the plenum or pressure system there are no 
draughts, and all currents lead out from the room instead of into 
it; so that a combination of pressure with inlet above and exit 
below promises a solution of this vexed problem. And this in tend- 
ing current may be warmed or cooled as required, and it effectually 
prevents draughts, and by mixing with the warm upper strata it 
lowers the temperature of such pure air as may be there, and 
expedites the descent of the carbonic acid gas. As, however, air 
containing watery vapour is lighter than dry air, a large excess of 
fresh air should be supplied to prevent an undue saturation of the 
strata where people breathe. 

An average human being produces 6 cubic feet of carbon dioxide 
gas per hour, a candle produces *45 cubic feet, and a gas jet con- 
suming 4 cubic feet of gas per hour produces 8 cubic feet of CO , 
or thirteen times as much as a human being. 

Thus it becomes very desirable to get rid of the fumes from all 
gas jets by separate passages, and the advocates of electric light- 
ing are provided with an excellent case. But taking things as they 
are, it does seem certain that a great mitigation of the present com- 
bined evils would arise from the adoption of mechanical power to 
force fresh air in liberal quantities into the upper parts of assembly 
rooms, Courts of Law, and churches, and that a reversal of the 
prevailing system in almost every direction agrees with what little 
scientific research has been given to this subject, and forms the 
only promising way in which an adequate ventilation of public 
meeting rooms can be secured. ARTHUR RIG, 

42, Old Broad-street, London, E.C. 





THE ROLLING OF WARSHIPS. 


Sir,—In your very able article of last week on the form of 
vessels relative to their rolling propensities, an alteration of under- 
water form is evidently advocated for our battleships. Before 
such can be seriously considered, allow me to presenta few remarks 
on what such modification would entail. But first, may I ask, is 
not the condemnation of the type rather premature when based 
only on an exceptional experience, of which no authentic data is 
forthcoming ! The behaviour of the Resolution on the occasion in 
question is merely a matter of conjecture, based on the unauthen- 
ticated statement of her qualities by an officer “ scientific in a 
practical way.” 

However, waiving the question of the propriety of the naval 
etiquette which permits an officer in the service to ventilate his 
views, however erroneous and unscientific, but carrying weight due 
to his being present during the occurrence, and insisting that those 
responsible for the design be ruthlessly attacked without the 
right of reply—let it be assumed such statement demands serious 
attention. Grant that the Campania’s disposition of displacement 
assures the desired panacea, and that in consequence her rolling 
properties, under similar circumstances, would be less pronounced 
than those alleged to be exhibited by the Resolution, and that the 
increase of fulness of under-water be will not detract from the 
speed — what effect would the alteration have on the stability ’ 
The answer must obviously come from those altering the circum- 
stances. Fulness of form affects the position of the centre of 
buoyancy; but, leaving out minor details, that vessel has the 
greatest metacentric height whose displacement is small relatively 
to the moment of inertia of water plane. No form at present 
existing secures better results than that of war vessels. How 
much protection, if any, could be applied to any of our Atlantic 
liners’ In order that any armour and guns could be fitted at all, 
their water plane area would have to be enormously increased, 
partaking of the nature of a rectangle in form, or the displ t 


other conditions exist besides, involving sacrifices and com- 
promises. 

Rolling is an undesirable attribute which has seemed to elude 
solution by almost every naval architect, and is not confined to any 
type of vessel. This is evidenced by the testimony of Professor 
Elgar, in recommending the fitting of bilge keels to Atlantic liners 
and other vessels, stating that their value was not appreciated in 
the merchant service as in the war marine. 

How can, therefore, it be asserted that the special forms of 
battleships invite oscillation more than other types in the face of 
all experience and experiment’ It will be found by those who 
care to try that, to secure the conditions necessary for warships, 
no other form is possible than that which now obtains, and is, in 
fact, the best that can be produced under the circumstances, 

Admiral Horsey publicly stated, and rightly, that under severe 
stress of weather, such as the exceptional experierce of the Resolu- 
tion, when the synchronism of the waves and ship assisted the 
rolling, an alteration of speed or course would have considerably 
alleviated the oscillation, yet neither of these operations seem to 
have occurred to those in charge. Rolling chambers have experi- 
mentally been proved to be more efficacious than bilge keels of 
practicable dimensions, and these, too, were not utilised, although 
provided. 

Finally, the statement that the present form of war vessels 
invites excessive rolling, will require demonstration before general 
acceptance, whilst the assertion that any other type of vessel is 
better adapted to resist oscillation must be viewed with great 
caution. 

It may also be reasonably urged that the circumstances were 
exceptional and the behaviour of the vessel unsatisfactorily 
reported, whilst the assurance that any other vessel, no matter of 
what form, of similar displacement, would do otherwise than the 
Resolution, is very much to be doubted. J. J, O'NEILL, 

Sunderland, February 7th. 


Sir,—In your issue of the 2nd inst. you compare the midship 
sections of the Royal Sovereign and the Campania, and discuss 
their relative merits as regards stability, stiffness, &c. It may 
therefore interest some of your readers to learn a few facts from a 
passenger who came across the Atlantic in the Campania’s sister 
ship, the Lucania, during the great hurricane of last November. 
To make my remarks clear I send herewith two tracings adapted 
from your own cut of the midship section of the Campania. The 
solid side of the vessel comes no higher than the bulwarks of the 
upper deck. Everything above this is of the nature of deck-houses 
se — from the side of the vessel, as shown in the accompanying 
sketches. 
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In Fig. 1 I have taken the draught, as you assumed it in your 
issue of the 2nd, at 27ft., while in Fig. 2 1 have taken it as 25ft., 
because when the ship arrived in Laverpool on the morning of 
Sunday, the 19th, she was drawing only 23ft. forward and a little 
more aft, It seems improbable, therefore, that on the afternoon 
of Friday, the 17th, which is the date to which J shall particularly 
refer, she was drawing more than 2ift. amidships, unless she was 
being purposely kept down by water ballast, which was afterwards 
pumped out before crossing the Mersey bar. It was on Friday 
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afternoon, while we were approaching the Irish coast, that 
the largest waves were encountered. The smoking-room on 
the promenade deck was inundated at least once with water 
taken on board on the starboard, or lee side, and the side lights 
of the landing on the main staircase were repeatedly 
under water, as I can testify, having received a deluge 
of water forced through the chinks round the closed side 
light, while I was watching the storm through it. The vessel 

d to me to reach her maximum heel while the crests of the 





would require re-disposing. Of the former, the stability when 
injured would be immeasurably inferior to what it now is in the 
war vessel. 

The facts are that no disposition of displacement other than 
that observed in warship practice is desirable on any grounds, 
The speed of these vessels is obtained on the shortest length 
possible, thereby securing the maximum manceuvring capabilities, 
whilst on unsinkability grounds the manner in which the displace- 
ment is arranged secures immensely greater security than any 
other type. It has yet to be shown that the Resolution rolled 
any more excessively than any other vessel of similar displacement 
would do under the conditions. Before condemning the type, 
should not a continued recurrence of the same phenomena, duly 
recorded, take place, before basing an argument on what were ex- 
ceptional circumstances and seamen’s conjectures ? 

Prevention of rolling enters as an important feature into the 
design of most vessels ; more especially in those whose principal 
value depends largely on the steadiness of gun platform. But 


waves were passing under her. The wind and the seas were 
slightly, but only slightly, abaft the beam, so I do not think the 
flooding of the smoking-room was due to any great extent to extra 
immersion of one part of the ship while lying across the crest of 
a wave, If I am right in these impressions—and I watched the 
storm pretty closely as long as daylight lasted—the two accompany- 
ing figures must be approximately correct, and they show that the 
inclination of the vessel must have been somewhere between 
48 deg. and 52 deg., according to her draught. After the smoking- 
room was inundated the course of the ship was altered two or 
three times during the worst squalls, so as to make her run rather 
more before the seas. This would seem to indicate that the 
captain thought she had been rolling to within a measurable 
distance of the point at which her righting power would become 
dangerously small, PASSENGER, 
February 13th. 


{Has not our correspondent fallen into the error of assuming 





that the water on the lee side was smooth’? The effect to which 





—————— 


he refers might be produced by the rise of a wave t ; 
heel was far less than 48 deg.—Eb. E.]} © crest when the 





TUBULOUS BOILERS, 


Srr,—I have read your articles dealing with the action o 
of the best known generators of the above type with much inter 
Until comparatively lately, anything like “‘ directed ” cireulatie, 
in steam boilers does not seem to have seriously occupied the 
attention of designers, although auxiliary methods not included in 
the original designs are common enough. Now, however that 
forced draught, and consequently high temperatures of fu; : 
have become the fashion, it has become apparent that the wate 
in the boiler must be kept moving rapidly over the heating surfa : 
to prevent over-heating of those surfaces in direct contact with the 
fire. Hence the increasing number of express boilers suck as oe 
describe, which, if not giving more economical results than boilers 
of the ordinary description, have proved themselves fit to yo senne. 
The greater portion of their heating surface being composed of 
thin tubes, and the amount of water carried being small compared 
with shell boilers of equal power, a considerable saving in weight 
and space is effected, and they are quick steam raisers; ojq 
structural troubles can be better pele ne against, and the cop. 
traction and expansion due to varying temperatures provided for 

The subject of the circulation of heated water pod the genera. 
tion of steam has et the attention of members of my family 
for many years. With a view of accelerating the transference of 
heat from the furnace to the liquid to be evaporated, my great. 
grandfather devised and patented in 1831 his “circulating plates,” 
the first device, I believe, for dividing and directing the currents 
in a vessel of heated liquid. This invention forms the basis of 
very many of the arrangements for producing free circulation in 
boilers, and led him somewhat later to patent his “circulating 
tubes,” since re-patented, and now so largely used and known 
under another's name. 

With a view of explaining some of the causes of disastrous ex. 
plosions in ordinary boilers, Jacob Perkins carried out many 
experiments, and found that if the water level in a boiler were 
allowed to become too low, the steam above it became superheated 
or ‘‘ surcharged,” to such an extent that if a stop-valve were sud. 
denly ye the water would prime up into the steam space, 
which, being full of surcharged steam, caused the instantaneous 
generation of more steam than the safety valve could cope with, 
thus causing a violent explosion, This led him to assume that 
superheated steam wou.d be a good transmitter of heat, and, with 
a view of proving this, he proposed the construction of a boiler in 
which a number of vessels, ‘‘entirely pervaded with surcharged 
steam,” were intended to transmit the heat of the fire to the 
boiler. Subsequent experiments, however, proved that this sur- 
charged steam does not constitute a sufficiently rapid means for 
the transference of heat to prevent the vessels containing it from 
becoming red hot where exposed to the action of an ordinary tire, 

The principles of circulation, as laid down by my great-grand- 
father, led my grandfather, A. M. Perkins, to the invention of the 
well-known Perkins high-pressure hot-water heating apparatus, 
and was applied by him to many things, amongst which the 
heating of ordinary shell boilers. In this apparatus the fatal 
defect of Jacob Perkins’ boiler was obviated by conducting away 
the heat of the fire by means of a circulation of highly heated 
water, under considerable pressure, through closed circuits of 
tubes, the rapid circulation, assisted by the pressure, being suffi- 
cient to keep the water in absolute contact with the interior of the 
tubes ; and I do not believe it possible to upset the action and 
efficiency of this contrivance, if properly proportioned and erected, 
by a fire, however fierce. 

In the system of steam machinery to which my father, Loftus 
Perkins, devoted the greater part of his life and means, no case of 
over-heating has ever been known to occur in the boiler, although 
no provision was made for ‘‘ directed” circulation, and the means 
for the upward escape of steam from the lower portions of the 
boiler were somewhat small. This I think may be attributed to 
the high boiler pressure carried—:3001b, to 500 lb.—being always 
sufficient to maintain the water in intimate contact with the heat- 
ing surfaces. This boiler, which to my mind perfectly fulfils the 
requirements of an ‘‘express” boiler, formed only a part of a 
complete system of steam plant in which the use of high-pressure, 
distilled water, and tight connections were imperative, and which 
being brought forward at a time when the first condition was con- 
sidered useless, the second impracticable, and the last unattainable, 
met with but little encouragement. 

This boiler, though never extensively adopted, practically 
demonstrates a fact worthy of attention, and its remarkable 
immunity from common complaints of ordinary boilers led me some 
time to consider whether the principles of its action could be 
applied to steam generators suitable for working under ordinary 
everyday conditions. How to preserve the necessary contact 
between the water to be evaporated and the heating surface under 
all conditions of furnace temperature, and to provide a shell 
sufficiently large to enable access for cleaning and sufficiently 
strong to withstand pressures now generally in use, and to produce 
a combination simple in form and reliable in action’ If it were 
difficult to fulfil these conditions by ordinary means, could not the 
necessary pressure to attain the desired results be produced in a 
separate boiler or number of small boilers, and then to transmit 
the heat collected therein to the water to be converted into steam ’ 

Being engaged some time ago experimenting with and perfecting 
novel applications of hermetically closed tubes, each partly filled 
with liquid, as means for the transference of heat, my attention 
was directed in the course of business to the necessity for a special 
type of boiler. It then occurred to me that if a number of these 
tubes suitably proportioned were combined with a suitable vessel 
or shell for holding the water to be converted into steam, the 
desired condition before referred to would be fulfilled. Should 
not the series of rapid conversions, which must be continually taking 
place within these closed tubes—first, of a liquid into a vapour, 
accompanied by a large absorption of heat from the fire, and then 
of a vapour into a liquid, with an equivalent surrender of heat, both 
‘latent and sensible ”—to the water to be evaporated, contained 
within the shell, render them of great value as heating surface in a 
boiler? The amount of liquid to be put into these closed tubes 
must then be such as to insure its not being all converted into 
steam at one time, and which amount my subsequent experi- 
ments under varying conditions determined. This combination 
should therefore, Lodiies maintaining the necessary contact between 
water and surface, and the use of distilled water requiring no 
replenishing, bring to bear these physical changes not hitherto 
directly applied to the generation of steam, although evidently 
taken advantage of in cases where economy has been found to 
result from heating the feed-water by live steam from the boiler. 

It would appear from a practical standpoint that to put tubes, 
each hermetically sealed and only partly filled with liquid, and the 
greater part of their length in direct contact with a fierce fire, 
would be to court disaster. But from experiments I tried some 
time ago with a 6-horse power boiler of this description under 
forced draught, it would seem impossible for the most intense heat 
to injure these tubes, provided they are suitably a as 
to conditions of temperature and pressure under which they have 
to work, 

Given such simple, cheap, and efficient heating surface as these 
tubes present, it will be apparent that the simplest form of vessel 
for the boiler proper may be constructed, one which will present a 
large surface for the liberation of steam and retain a steady water 
level. The failure of any one or number of these tubes cannot 
empty the boiler of water, whether the failure occurs within or 
without the shell, and will not therefore necessitate a stoppage of 
the boiler, which feature fairly entitles this combination to be 
classed as ‘‘ sectional.” These tubes are eminently suitable to 
form stays for the shell, and their portions above the water level 
will serve to dry and superheat the steam without danger of such 
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ing surface becoming overheated. The heating surface 
ro seaporonms Be of tubes, which are charged once for all, will not 
ae less efficient due to internal deposit, and will always remain 
be eotive provided their external surfaces are kept clean. 

: If. Sir, you consider this communication of sufficient interest to 
our readers to be honoured with a place in your pages, | trust it 
ay induce others interested in this subject to forward their ideas 

for discussion. I hope shortly to be able to. send you some par- 

ticulars of the working of a large boiler on this principle which is 
in course of construction. LupLow Parroy PERKINS, 
Manchester, February 12th. 





sin, —In your issue of February 9th, page 107, in the article on 
« Water-T'ube Boilers,” I beg to take exception to the statement 
in the first column, that hot gases will always take the shortest 
route to the chimney. ‘The true action of hot gases or hot water 
is vertical; neither will pass off horizontally until the vertical 
pace is charged, then they will spill off, as it were, at the first 
opening. To illustrate my assertion, take Fig. 16, invert it, close 
up the furnace front, fill with water through the furnace bars, 
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and you will get the identical motion of heated gases in the 
boiler, inverted—the water will fill up the boiler, and spill through 
the chimney. I may also add that, in my opinion, the proper 
place for tubes in Fig. 16, to make it the most efficient boiler, is 
close to and parallel with the crown of the boiler. I beg to en- 
close sketch which will thoroughly illustrate my meaning. 
W. Linpsay MILNE, 
Hlampton Hill, Middlesex, February lith, 





THE CHICAGO EXHIBITION ENGINEERING CONGRESS, 


Sin,—The executive of the World’s Columbian Exposition have 
favoured me with a copy of the ‘‘ Proceedings of the International 
Eagineering Congress” held at Chicago, in which I find Mr. George 
N. Melville, Eogineer-in-Chief of the United States Navy, has 
given a carefully-edited print of a paper which, at the request of 
that gentleman, | wrote for this Congress, entitling it ‘‘On the 
Mechanical Theory of Steamship Propulsion.” (Paper No, XI.) 

| have, however, to offer an indignant protest against the added 
page 37, which reports the discussion on the paper, to the following 
effect. Mr. McFarland, secretary, making Salecenee to papers by 
me, published in THE ENGINEER, invited remarks from a gentleman 
present—Dr, Francis Elgar—who evidently seems never to have 
read the paper; or, if he tried, had not attained the slightest 
notion of its meaning. And he responded, to the following effect :— 


“De, Elgar: I understand that Mr. Mansel’s equation, Log . = 


constant, is an empirical formula that is supposed to represent, 
within certain limits, the relation of power and speed to a close 
degree of approximation. It does not appear to be strictly deduced 
from scientific theory, and I am not aware that it could be.” 

This is quite enough to waste space upon, for the sufficient reason : 
the whole statement is an irrelevant and absurd misrepresentation- 
Theve is no such equation, as the one imputed to me, in the paper 
referred to, nor in any writing of mine. I do write: ‘‘ For man 
years, in a variety of shapes, and by numerous experiments in all 
manner of steam vessels, I have endeavoured to establish what 
ought to be obvious truths, in the phenomena of steamship propul- 
sioa, The first of which, for simplicity of working stated in 


logarithms —page 11-—is, Log Logh+aV.”" Dr, Elgar over- 


looks the most important part of the second member, the 
term a V, and of course, he or any other person would, indeed, 
tind a difficulty with scientific theory and the residue. Seem- 
ingly there has been a reminiscence on Dr. Elgar's mind of a 
proposition advanced in other papers of mine, which referred to an 
entirely different phenomena, as follows: In a steam vessel, the 
differential coefficient, in respect of the speed, of the logarithm of 
the resistance, is a small conditioned constant quantity, or in 
avnboa = Log R 
} av 


=a. Observe, in the one case I am writing of the 


quantity, Log : = Logb+aV. While in this latter, the subject 
ths d Log R 
ay 

ble right to be equated to its peer; but Dr. Elgar commits the sole- 
cism of equating the first member of one equation, to the second mem- 
ber of a different one. Then, as to ‘‘scientific theory.” I have pub- 
lished several investigations, Latterly, as in the discussed paper, I 
have preferred to found upon Sir Isaac Newton's scholium to the 
‘third law of motion,” which is the true foundation of all mechanical 
science ; and, certainly, it is one of singular simplicity, viz., in every 
machine the gross sum of the works done, is always equal to the power 
doing it, Understanding that gross work includes all work, whether 
useful or wasted. Many years gone, I gave a proof, in which was 
mentioned the ‘‘mechanical potential theory,” which Dr. Henry 
Dyer, then in Japan, thought rather abstruse for Japanese lads 
struggling with the difficulties of the English language and 
mechanics ; so he adapted it to their capacities, something after 
the following fashion:—A power E is equal to the product of a 
resistance R, into the space V through which it is overcome, and 
wo thenforé WDE = RV. «0 1 ss hte st tl 

If otherwise, circumstances are unaltered, a very slightly increased 
power E +8 E would cause slight alterations in the values of R 
and V, say, R+8R, and V +8 V, and (1) would change into 
§+8E=(R+8R)(V+8V). . . . . © © (2) Orby sub- 
tracting from the members, those of (1) 5E= RSV + VER, 


which divided by those same members of (1) gives: 7 = 8V + pd 


eee. 
(neglecting as exceedingly small the product R8V). Any one 
acquainted with the elements of the differential calculus, knows 
this last equation to mean 8 Log E = 8 Log V + 6 Log R (which 


simply expresses: E = V R (atruism); but when in the form 
» i R , ee 

tr all experience on steam vessels, justifies the 
aR 


=a. Now, a member of an equation has an indefeasi- 


u 


“E V 


statement that = a8V, where a isa small conditioned con- 


stant; and we at once integrate the equation, 4 = - +aiV, 
giving Log K = Log V j a V 4- Log b, where Log } is the constant 


introduced by the integration, and hence the formula, Log i 


Log) + aV. 








The matter may be also stated as follows: The usual theory of the 
resistance is, that it is a parabolic function of the speed of the form 


R=c V" where cisa constant, and x, latterly, an indefinitely vary- 
ing power of the speed, in the same vessel, altering for every speed. 


Now if R= ¢ V" then Log R = Loge } x Log V, and differentiat- 
ing with respect to V. 

dlogh _ a 

-=5 


rv (usually, it is assumed, x = 2), 
if 


Now I have shown — =a. A special constant in the same 


d Log R ae 

a 
vessel for a range of speeds, but at epochs changing so that we may 
have one, two, or three values of a. My paper went to show, ina 
number of vessels, the existence of such conditioned values of this 
quantity. Dr, E'gar’s remarks were without foundation, and 
wholly irrelevant to the subject of the paper. 


Glasgow, February 20th, Ropert MANSEL, 


AMERICAN LOCOMOTIVE CABS, RUNNING-BOARDS 
PLATES, 

Sir,—The Queen-Empress, exhibited at Chicago, fairly repre- 

sents an English locomotive superintendent’s idea of the amount 

of protection from the weather that ought to be provided for the 


men in charge of an express engine. The necessity for curtailing 
the total length of engine and tender as far as possible, owing to 


AND FOOT- 


the length of the London and North-Western turntables, has 
already been pointed out by THE ENGINEER; and thus the cab is 


even more rudimentary than the average English cab, This, how- 
ever, is of little importance so far as its efficiency is concerned. A 
cab built on such lines can never be efficient, no matter what its 
dimensions are ; and it is astonishing—inexplicable even—that the 
enclosed cab, universal in America, has not long ago been adopted 
in England. The large cabs, 9ft. Gin. wide, common enough here, 
would not be possible ; nor are they necessary, owing to the more 
moderate width of the English fire-box. A cab 8ft. wide would 
be ample, and there should be no practical objections to one of 
that size, 

Another notable feature in the American locomotive is the high 
running-board and foot-plate. Your readers may be reminded 
that it is customary in this country to carry the foot-plate at a 
considerable height from the rails; 6ft. may be taken as about 
the minimum, with the driving-wheels 5ft. 6in, and under; with 
greater diameters the foot-plate is still kept clear above the wheels. 
One advantage with the high foot-plate is that the engineer gets a 
clear view of the track above the boiler, and not along one side of 
it ; another advantage is that it permits the use of high, straight 
running-boards, which also clear the wheels. These running- 
boards are level with and continuous from the foot-plate, and 
access is gained to them from doors in the cab on each side of the 
fire-box, They extend as far as the back cylinder cover; from 
thence the valve-chest placed over the cylinder forms a convenient 
step downwards and a point from which to examine guide-bars, 
valve-rods, links, &c. They also permit all moving parts outside 
the frames to be seen from the cab, and in no position of the crank- 
ee do they interfere with lubricating. Low running-boards and 
oot-plates have been tried, but have generally been abandoned as 
unsatisfactory, 

It may be mentioned in passing that the Pennsylvania Company 
has revived the low foot-plate and running-boards on a_ very 
remarkable type of compound express engine, one of which has 
recently been put into service, These engines, however, in no 
way represent standard American practice; in fact, they are 
distinctly sui generis, having a six-wheeled tender, with slab 
frames, piston valves inside the frames, and actuated directly, 
without rocking bars, and a Belpaire boiler 65in. in diameter at 
the smallest ring, with the centre line 9ft. above the rails. 

Apparently it is better understood here than in England that 
the less bodily discomfort the locomotive engineer—he is never 
designated “driver” —is subjected to the better will he be likely 
to do his duty. He invariably sits whilst driving, and in most 
modern engines at any rate the cabs are models of comfort and 
convenience. Comfortable spring seats, stoutly upholstered, are 
provided for engineer and fireman, The engineer’s seat isso placed 
that his hand rests naturally on the horizontal regulator, and air- 
brake and whistle can be reached without a change of position. 
But it is not admitted that finality has by any means been reached 
in boiler and cab fittings. Locomotive Engineering, a journal which 
from its inception has been specially identified with the interests of 
the men who spend the greater part of their daily life on the foot- 
ome has now opened a prize competition ‘‘for the best designs in 

oiler and cab fittings.” 

Prefacing the conditions which are to govern the competition, 
the editors say:—‘‘The number of men scalded and cooked to 
death in wrecks is so great that little notice is taken of it. Practi- 
cally nothing at all has been done, or attempted, to make loco- 
motive boiler fittings safer for those who handle them. The 
details of some of these wrecks are heart-rending. Instances are 
on record, and are common, where men have been held down by 
wreckage, but uninjured, until slowly cooked by escaping steam— 
one fireman was found with steam pouring out of his mouth and 
nose ; the small pipe to the steam gauge had broken off and the 
end had partly penetrated his side—a wound of little consequence 
had there been no steam there. This is only a sample. Nor does 
this danger exist for enginemen alone. Only last year a locomotive 
on the Colorado Midland Road struck the side of a loaded passenger 
car. The check broke off and killed the passengers—the force of 
the collision was not enough in itself to overturn the car. The 
Quincy wreck on the Old Colony was so frightful because the 
victims were imprisoned in a car crushed over the wrecked loco- 
motive. Half the fatalities of railroad wrecks, and more than 
half the tortures can be prevented if the steam can be kept in the 
boiler. Many locomotives are extremely uncomfortable and un- 
handy ; boiler fittings are located in places where they are liable 
to be broken ; are hard to handle or to pack ; seats are poor and 
located where men cannot use them ard handle the engine properly. 
Brake valves are located where they get hot and stick ; where 
they are hard to reach, &c. Those who ride the engines day after 
day know how uncomfortable many of them are. All this can be 
made better. Half the steam pipes in a cab are where they will 
be touched in handling some valve, where some of them are sure 
to be broken off in a wreck, and are in the way of the crew. 
Are tkey all necessary or can’t they be shortened? There are 
a thousand reasons for improvement — life-saving reasons ; 
comfort - promoting reasons; time-saving and money - saving 
reasons,” 

The reference to the unhandiness and discomfort of ‘‘ many” 
engines is significant, for most of these objections exist in the 
typical English locomotive, and often in an exaggerated degree. 
Again, the criticism of the position and length of steam pipes 
under the cab is equally pertinent in both countries. It is main- 
tained by some, who should know better, that the normal English 
cab affords adequate protection from the weather, and for all 
practical purposes is as good as the American, It is not; in bad 
weather there is about the same comparison between the two as 
there is between facing a storm with an umbrella as a shield, and 
watching the same from the windows of a comfortable room, 
With regard to high running-boards and foot-plates in America, 
at any rate, they have been found preferable to the low, for reasons 
already given—the more extended view obtained of the track 
ahead, the fact that with outside cylinders most of the machinery 
can be plainly seen from the cab, and the greater convenience 
afforded for the examination of machinery, whether stationary or 
in motion, in both outside and inside-cylindered engines, but 
especially in the latter. The superiority of the American cab 
scarcely admits of argument, and the sooner the miserable weather 
screens are replaced by enclosed cabs the better. When this 
most desirable consummation is brought about, the lot of your 





engineers and firemen—a body of men whom the nation may be 
proud of—will be vastly improved. HvGuH Sharpe. 
Abiline, Texas, U.S.A., January 21st. 





MINERAL OIL LAMP ACCIDENTS. 


Sir,—In your issue of February 2nd you refer to the many 
accidents from mineral oil, and indicate as a cure that lamps 
should all be made of metal, and this enforced by law. James 
Young, the originator of the petroleum and paraffin oil manu- 
facture, designedly got the reservoirs of lamps all made of glass, 
He adopted 120 deg. old — test, or 100 deg. Abel, as the 
minimum flash-point for the burning oil he manufactured, and in 
this he was followed by all the manufacturers in this country. In 
America, also, only high-flashing oil is produced for their own 
home use, No American State has such a low standard as we 
have; but some States have a lower standard than others. In 
these States the oil is sold in the shops of much higher flash than 
their standard, as I know from getting oils specialiy to test this 
point. For export to this country naphtha is designed!y run into 
the burning oil tank to suit our depraved market. ith oil of 
home manufacture here, or oil as used in America, the small glass 
lamp is one of the safest of lamps, as the temperature under 
ordinary circumstances is far under the flash point. Glass is a bad 
conductor of heat, and oil in glass reservoirs keeps much cooler. 
Metal lamps heat the oil, and increase the danger with low-flash 
oil, unless the lampis of special construction, and keptin —— order, 
and sometimes introduce danger where otherwise it would be absent. 

The evil, then, is not in the lamps but in the low standard of oil 
allowed in this country, by a mistake of the Government advisers. 
Get the oil made safe and allow safety to be attained in the lamp 
by any proper means, and not tie the lamp trade down to one type, 
and that possibly a mistaken one. The highest authorities in 
America, past and present, agree that with safe oil all lamps are 
safe, and that safety lamps, if accompanied with low-flash oil, are 
only asnare. The present standard of flash is 73deg. Fah., Abel 
test. The Scottish and the Manchester Secti of the Society of 
Chemical Industry have reported that the standard ought to be 
raised to 100 deg. at least. The Chemical Section of the Man- 
chester Chamber of Commerce says: ‘‘Considering that the 
flashing point of 73 deg. is lower than the atmospheric tempera- 
ture of this district for at least two or three months in the year, 
the danger of such a low limit must be obvious to everyone. 
Evidence is not wanting also showing that many serious lamp 
accidents, caused by upsetting lamps or by explosions, might have 
been prevented if oils of a higher flashing point had been used.” 
Many of our highest chemical authorities have spoken indicating 
that going in for safety lamps by law is attacking the problem at 
the wrong end. In most of the American States lamp explosions 
are things of the past, except where from the cheapness and plenti- 
fulness of naphtha it gets sometimes put into the lamp instead of 
burning oil, All oils containing naphtha should be prevented from 
going into general household use, and in some States of America 
this is carefu.ly attended to. 

With lamps broken or overset the oil does not catch fire at all of 
itself if not heated above the flash point; but with oil heated 
above flash point, as it alwaysis at present with ordinary petroleum 
of 73 or 74 flash, oil set free in any way ignites explosively and 
burns uncontrollably. You take no cognisance of lamps setting 
fire to curtains, &c., but it is of great moment whether the oil in 
such an accident is of low flash, for then it gives the fire an un- 
controllable start ; while with high flash oil the flame could play 
around the lamp for some time before the flash point was reached 
and the oil entered into the conflagration. - 

I make no excuse for the length of my letter, for the subject is of 
such vast importance both to life and property. Over 19 per cent. 
of the fires in London are caused by mineral oil ! 

The petroleum trade has a great future before it. It would 
save much misery and loss in the world if the petroleum trade was 
regulated in accordance with physical and moral law, and no 
doubt it would be a great benefit to the trade itself. 

Broxburn, N.B., February 8th. D. R. Stewart. 











THE UNIVERSAL ELEcTRICAL DirEctoRY.—This directory, origin- 
ally known as Berly’s Directory, has been published for this year, and 
is now presented asa complete record of all the industries directly or 
indirectly connected with electricity and magnetism. It also com- 
prises the names of the members of the electrical and kindred 
societies and institutions throughout the world. For simplicity 
and facility of reference it is divided into four groups, ome 
British, Continental, American, and Colonial, which are again sub- 
divided into alphabetical and classified sections. It contains 
amongst other information a complete list of the electric light 
installation of Great Britain. The new names incorporated in the 
present issue number several thousands, and the total of pages 
added since last year is 104, making in all 888 pages. The 
directory is thoroughly well got up in every respect, and is published 
by Messrs, Alabaster, Gatehouse, and Co., Paternoster-row. 

THE INTERNATIONAL GEOLOGICAL CONGRESS.—A circular has 
been issued giving the preliminary arrangements proposed for the 
Sixth International Geological Congress which is to be held at 
Zurich between the 29th of August and the 2nd of September next 
in accordance with the resolution adopted at the Fifth Congress at 
Washington in 1890, In addition to general meetings, three 
sections will be formed for (1) general geology, (2) strategraphy 
and paleontology, and (3) mineralogy and petrography, which will 
sit simultaneously to dispose of the special papers presented. In- 
tending contributors are requested to send abstracts of their pro- 

»osed communications to the organising committee, care of Professor 

eim at Zurich, who will also afford facilities for exhibiting objects 
of interest in connection with geology or allied sciences. e sub- 
scription to the meeting is 25f., or £1, which should be sent by postal 
order to the treasurer, Mr. C. Escher-Hess, Bahnhofs Strasse, Zurich, 
who will return the ticket of membership by way of receipt. An 
elaborate system of excursions has been organised in connection with 
the Congress, covering two periods ofa fortnight each, one before and 
the other after the meeting, the former being devoted to the Jura and 
the latter to the Alps. These excursions will be of two kinds :— 
the first being intended for the detailed study of the structure 
of particular districts, under the guidance of the most expe- 
rienced local geologists, will be limited to small parties of good 
walkers and climbers not afraid of roughing it occasionally, 
who will be on the ground for five or six days; while the second, 
intended to give a general idea of more extended areas, proposes 
to utilise all the available methods of conveyance, crossing the 
mountain ranges backwards and forwards several times, so as to 
see as much of their structure as possible. In this way, starting 
from Geneva on August 16th, the chief places of interest in the 
Jura will be visited in succession until Zurich is reached on 
August 28th, while the second or Alpine trip will commence 
at Zurich on September 3rd, and terminate on the 16th at 
Lugano, where the closing meeting of the Congress will be 
held. Professor Rennevier, the president, and Professor Golliez, 
the secretary of the organising committee, will accompany these long 
excursions throughout, and Professor Heim will after the meeting 
take a pedestrian party a ten days’ tour through the Eastern Alps 
to the Italian lakes, e longer excursions have been placed in the 
hands of the Swiss Tourist Agency of Messrs. Ruffieux and Ruch- 
onnet, of Lausanne, who have engaged to provide all the travelling 
and lodging facilities for the Jura excursion for £12, and that in 
the Alps for £14. Facilities will also be given to those members 
who may not be able to make the entire round to join or leave at 
intermediate points. The distance covered by these excursions is 
about 1100 miles, 500 in the Jura, and 600 in the Alps, and 


those fortunate enough to be able to give the necessary time will 
have unexampled opportunity of studying Alpine geo ogy under 
the guidance of Professor Rennevier and his colleagues. As points 


of interest to engineers in these excursions, it may be mentioned 
that they will afford opportunities for seeing the principal mountain 
railways and the hydraulic works at Geneva and Schaffhausen. 
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COLOURING ALUMINIUM. 
(To the Bditor of The Bngineer.) 

Sir,—I shall be ob! iged to any reader who will tell me how to give a 
dark colour to alumi Jay ing is useless, it will not adhere, and 
paint is out of the question. I want an effect similar to that produced by 
oxidising silver. How is aluminium to be oxidised? P. W. D. 

February 22nd. 








THE COST OF LIGHT. 
(To the Bditor of The Bngineer.) 

Sir,—Possibly some of your readers would oblige by giving their expe- 
rience as to the relative cost of light under the three following conditions: 
—To drive an electric plant using steam from mill main boilers to an 
8-horse engine, and use therefrom about 120 16-candle power lights and 
three arc lights, or to obtain a practically equal amount of light from 
petroleum by means of lamps, petroleum cost 6d. per gallon; or an 
equal — ty of —— gas at a cost of 3s. 6d. thousand feet. 

24, Marke‘-place, Boston, J. C, Simonps anp Son 
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(To the Bditor of The Engineer.) 
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“Account of an Invention for Reducing the Expense of Carriage on Rail- 
ways,” dated June 4th, 1814. It describes a method of causing some or 
all of the wheels of the carriages composing the train to be driven from 
the engine. It is the earliest published account of a locomotive of which 
I have ever heard. CoTTERELL, 

196, Frederick-road, a Birmingham, 
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THE CATASTROPHE ON BOARD THE BRANDENBURG. 


Amon the records of engine-room accidents, the failure 
of a steam pipe on board the German ironclad Branden- 
burg holds an evil and overwhelming pre-eminence. Since 
the explosion of a boiler on board H.M.S. Thunderer, 
nothing at all approaching it in magnitude has been 
heard of. In that ship a boiler, one of eight, intended 
to carry 30 lb. pressure, exploded on the 14th of July, 1876. 
Fifteen persons were killed on the spot, sixty-three were 
injured, of whom twenty-four died soon afterwards. On 
October 21st, 1887, while the Elbe was undergoing a trial 
in Stokes Bay, her steam pipe burst, and nine men were 
killed. But on board the Brandenburg thirty-nine were 
killed at once. Kiel is an important harbour, playing much 
the same part for the German Navy that Portsmouth does 
for the English Navy. It is situated on Kiel Bay in the 
Baltic, due south of the Danish island Fuenen. On 
Friday the ironclad Brandenburg ran down the bay to 
the trial ground near Buelk Lighthouse. She was pro- 
ceeding under easy steam when her starboard main steam 
pipe burst. The engine-rooms, in which at the time 
were about fifty men, instantly filled with steam. Thirty- 
nine were at once scalded to death, and nine were 
injured, of whomtwo have died. A longitudinal bulkhead 
separates the engine-rooms, but the door of communica- 
tion was open, and through it the steam rushed, carrying 
death with it. The steam appears to have ascended 
through the lower hatchways, and found its way along 
the lower deck, killing a cook in his galley at a consider- 
able distance forward of the engine-room. No one in or 
about the engine-room escaped, save one man who was 
at the head of a ladder on the upper platform ; he fled 
for his life and escaped unharmed. The ship was dis- 
abled, and steamers were sent from the dockyard to her 
assistance. As to what actually took place nothing is 
known with certainty. According to one account, the 
copper steam pipe ripped open ; according to another the 
failure took place in the main stop valve box, which was 
broken off from the steam pipe. A slightly different 
version is that an elbow close to the stop valve box gave 
way. The chances are all against any complete informa- 
tion being made public. There will be a very full 
Government inquiry, no doubt, but the evidence is pretty 
certain to be withheld. Unfortunately, however, the 
engineering world is too familiar with steam pipe failures 
to require much enlightenment. It may, we think, be 
taken as certain that a copper steam pipe has given way, 
and on that fact we may concentrate our attention. 

On another page will be found a view of the Branden- 
burg at sea. She was built at Wilhelmshaven, and 
launched two years ago. She is a twin-screw belted 
cruiser, 9840 tons displacement, and intended to indicate 
10,000-horse power. She is 354ft. long by 64ft. beam, and 
draws 24ft. 6in. The Brandenburg is very similar to the 
Kurfurst Friedrich Wilhelm, Weissenburg, and Woerth. 
Her belt varies in thickness between 153in. and 11%in. 
It is compound. The barbettes are plated with 11jin. 
compound armour. The deck plating is 24in. She carries 
six 28 cm. breech-loading rifles, and the same number of 
10} cm. quick-firing guns, besides eight 8°7 cm. quick- 
firers, and a number of machine guns, and seven torpedo 
tubes. She is intended to steam at 16 knots. Her 
machinery was supplied by the Vulcan Works, Stettin. 

At the time of the catastrophe she was getting 
ready for her forced draught trial, and appears to have 
had steam up nearly to the blowing-off point. The safety 
valves were loaded to twelve atmospheres, or 186 lb., an 
unusually heavy pressure to carry in the boilers of a 
man-of-war. Some very funny statements have appeared 
in the daily press concerning the pressure and the power 
of the ship’s engines. The most absurd we found in the 











pages of the Chronicle, where it appears especially out of 
place, because our contemporary is nothing if not a 
representative of the working man, and working engi- 
neers at all events do not mix technical matters in the 
following fashion :—‘It is stated by the chief official 
Government organ in Berlin that the heat of the steam 
in the Brandenburg’s boilers and steam pipe was 180 deg. 
Reaumur—that is to say, 437 Fahrenheit, or more than 
twice the heat of boiling water. No wonder the injuries 
of the victims of the disaster in the stokehold were so 
shocking. The fault appears to lie with a new copper 
steam pipe, which gave way with a pressure of 7200-horse 
power when a previous pipe had sustained a pressure 
equal to 10,000-horse power. Perhaps the Emperor, 
when he penned his message to the captain, hardly 
realised what is meant by his expression, ‘Full steam 
ahead!’ If he did we may admire his sang froid, 
but we can scarcely pay homage to his sensibility.” 
It would be difficult to cram a greater number of blunders 
into a short paragraph. In the first place, a temperature 
of 437 deg. Fah. corresponds to a pressure of 3701b., or 
rather more than double that actually carried; in the 
second place, steam of this temperature is less likely to 
scald than that from a tea-kettle. Inno case could the 
temperature be greater, once the steam had escaped, than 
212 deg., and it might easily be very much less, because 
of the cooling effect of the enormous expansion which 
took place. The gem of the whole paragraph, however, 
lies in the words, ‘‘ pressure of 10,000-horse power.’’ This 
is indeed a distinct addition to scientific terminology, and 
will certainly be heard of again. 

So much has been said and written about steam pipes 
that it really seems as though nothing was left to be said. 
Copper appears to possess certain distinct advantages 
over steel ; yet we should, on the whole, be disposed to 
prefer the use of welded steel or iron pipes to brazed 
copper. Concerning the latter, there is one matter which 
has not as yet received the consideration which it deserves. 
In ships it will be found that the steam pipe is constantly 
in motion. The engines always “ work” in a ship, the 
cylinders are never at rest when the engines are running. 
In some cases this movement sets up awkward bending 
stresses in the copper. Now, it so happens that copper— 
and especially some varieties of it—is extremely intolerant 
of bending backwards and forwards; thus copper stay- 
bolts break, and it will be found that in all cases the 
texture of the metal has lost its fibre, and become more 
or less crystalline. A suggestive example of this recently 
came under our notice. Certain discs of copper plate about 
40in. in diameter were employed to make expansion joints 
on a long exhaust steam pipe. The plates were dished 
and riveted together all round the edges, the flanges 
of the cast iron pipe being bolted to them at the centre. 
The arrangement is one very common in ironworks. 
It has been found that the copper plates will not last 
two months. They crack round the flanges of the pipes. 
Now it seems to us to be by no means improbable that 
the ‘‘nature” of copper steam pipes may deteriorate from 
a similar cause in ships. However, nothing of this kind 
could have operated in the case of the Brandenburg, because 
the ship and her engines were quite new. Only one hypo- 
thesis apart from bad brazing remains to be considered, and 
that is the possible action of water in the steam pipe. It 
is, of course, conceivable that the boilers primed, and that 
water-hammer action was set up. Again, as the ship was 
running very slowly, it is possible that water accumulated 
in the pipe, and that on opening the stop valve more 

lly an accident occurred. This is what actually 
happened on board the Grimsby, a Manchester, 
Sheffield, and Lincolnshire Railway Company’s steamer, 
on the 14th July, 1892. Water accumulated in the main 
steam pipe, and on opening the stop valve this was pro- 
jected forward, and burst the pipe by hammer action. 
On the 12th of March last year a stop valve chest was 
smashed up at the works of Messrs. Ashton Bros., Hyde, 
near Manchester, from the same cause. Owing to vibra- 
tion caused by the “working” of the engines in the 
Othello fishing smack, a copper steam pipe burst on the 
10th of June, 1893; while a flange was broken off the 
steam pipe of the s.s. Astrakan by the impact of water 
on the 16th of June in the same year. Thus it will 
be seen that there is nothing far-fetched in the assump- 
tion that water may have played an important part 
in bringing about the dreadful catastrophe which we 
record. The lesson is, of course, that ample drainage 
for steam pipes ought invariably to be provided, 
and that no unwoulded steam pipe should be used. 
Square steel wire is now employed for this purpose by 
many firms, steel hoop driven on by others. Even if 
these things fail to prevent the cracking or splitting of a 
pipe, they effectively limit the consequences to more or 
less insignificant proportions, and their presence gives 
confidence. The time is perhaps not distant when the 
use of unreinforced copper pipes will be prohibited; first, 
by the common sense of engineers ; and secondly, by the 
Board of Trade. 

We cannot lay down our pen until we have expressed 
our sympathy with the relatives of the men who have 
died while discharging their duties. There is certainly 
no English engineer who has not heard of the calamity 
with profound regret. If the breakdown was the result 
of an error in design or manufacture, we can pity the 
blunderer. But we shall refuse to believe that any 
human skill or foresight could have avoided the blow 
which has fallen on the German Navy, until very positive 
and trustworthy evidence to that effect is forthcoming. 


MODERN BRITISH LOCOMOTIVES. 


Wirtuin the last few years the design of the British 
locomotive has become consolidated. On all our railways 
will be found engines very closely approximating in 
design. It would almost seem that the time is not far 
distant when engineers can point to a standard locomotive 
as the outcome of years of practice; a design which is 
the embodiment of the principle that the fittest survives. 
‘* But how can such things be?” the unobservant may ask ; 
“ there are dozens of varieties of locomotives.” There is 
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a basis of truth for the argument, but only a basis. The 
principal types are very few in number. We have outside- 
cylinder engines, inside-cylinder engines, single engines, 
coupled engines, and engines with bogies and without 
them. Of the goods locomotive it is needless to speak ; 
there is but one type, and very few varietions of that 
type. It has six wheels coupled and inside cylinders, and 
it is to be found throughout the length and breadth of the 
land. For all the varieties of type we must look to the 
passenger locomotive. If we turn over the drawings or 
photographs of the principal, latest, and most powerful 
engines of a number of railways, we find one type pre- 
vailing—an engine with inside cylinders, four coupled 
driving-wheels, and a leading four-wheeled bogie. The 
driving-wheels may be anything between 6ft. and 7ft. 6in. 
diameter, and the cylinders anything between 18in. by 
24in. and 19in. by 26in. The grate area varies 
besween 18 and 20 square feet, and the heating sur- 
face between 1100 and 1400 square feet. All the 
differences which can strike the eye are in externals 
of small account—the arrangement of the splashers, 
the shape of the curves of the cab, the form of the 
funnel, the presence or absence of a steam dome, and 
such like. Of course there are engines of a different type 
built, such as the outside-cylinder engines of the London 
and South-Western or the Great Northern; but the pre- 
vailing drift of opinion is all in favour of the inside- 
cylinder four-coupled bogie type, as one which gives much 
satisfaction. 

On the whole, the machinery part of a locomotive 
causes very little trouble. It costs little for repairs or 
renewals. Experience has gradually eliminated the 
weak spots. The bearings are made large enough to 
stand the work put on them without heating or wearing; 
all the moving parts are made stronger than they were a 
few years ago; the machinery weighs more, every portion 
being thicker and stronger and more substantial. The 
adoption of very heavy steel rails has rendered these 
changes possible. It has come to be fully understood 
that the permanent wayis one part of a machine of which 
the locomotive is another part; that they act and react 
on each other ; and that a really first-class road is not only 
cheap as far as its own repairs are concerned, but doubly 
cheap in the way that it saves the vehicles which run 
upon it. To the march of improvement in railway 
practice there is unfortunately one exception, namely, the 
locomotive boiler, which is in no respect better than it 
was ten years ago. It would appear that finality was 
reached with it long since, and that so far as can be seen 
for the moment there is no hope of making it better. 
The material available is as good as it is likely to be, and 
the workmanship is practical perfection. None the less 
is it a fact that the boiler gives more trouble, and costs 
more for repairs and renewals, than anything else about 
a locomotive. One of the aggravating factors in the 
whole problem is that now and then a boiler will be met 
with which will run for years without needing repairs. 
A fire-box will last nearly ten years instead of three. The 
shell seams do not furrow, the stays do not break. But 
such exceptions in no way affect the general rule. If 
only the boilers could be improved in some way that 
would add to their durability, the souls of the locomotive 
superintendents would rejoice, and the cost of working 
our railways would be reduced. 

The principal item of cost is the fire-box. Its rapid 
destruction is brought about in two ways—the coal wears 
it away by friction, and the formation of scale due to bad 
water causes over-heating. The first evil is much aggra- 
vated by the use of very pure and soft copper. Several 
years ago, in the lifetime of the late Mr. Stroudley, 
certain Brighton boxes gave a great deal of trouble, and Mr. 
Stroudley communicated with the makers of the copper. 
He pointed out that his specification demanded the best 
copper. He was not prepared to say that he had not 
got it, but the results were very unsatisfactory. The 
makers of the copper sheets sent one of their foremen to 
Brighton to investigate, and in a subsequent interview 
with Mr. Stroudley, he told that gentleman that all the 
trouble arose from getting copper which was much too 
soft and good. Mr. Stroudley was always willing to 
learn. He acted on the foreman’s advice, and ordered a 
harder and cheaper copper with excellent results. At one 
timehe fitted all his copper boxes with iron or steel bases ; 
that is to say, the coal did not come into direct contact 
with copper, and the results were, we believe, very 
satisfactory. Some varieties of coal punish a fire-box 
much more than others. In former times coke was 
a great offender in this respect. It does not seem to be 
possible to fit a fire-tile lining to the lower part of the 
box, but it is possible that it might be found practicable 
to put in false plates of iron or steel, which, when worn 
out by over-heating, &c., could be thrown away, and 
replaced at small cost. The harm done by deposit is of 
course due to the use of bad water, and we fancy that 
most locomotive engineers will join with us in saying 
that it is much to be regretted that railway companies 
will not spend money in obtaining pure soft water for 
their engines. It may not be generally known that Mr. 
tamsbottom introduced his water pick-up, simply because 
there was no satisfactory water to be had at Chalk 
Farm, while there was excellent water near Tring, and 
the first trough was put down at the latter place 
to avoid the necessity of stopping trains to fill up 
the tenders. At Brighton a very large sum has been 
expended in fitting up a water-softening apparatus, and 
with good results. But seeing that locomotives use of 
necessity water obtained in very different localities, an 
improvement in the supply in one or two places only is 
not enough. If railway directors studied their own 
interests and that of their shareholders, they would not 
hesitate to spend money on obtaining the first essential to 
long life in a locomotive, pure soft water. There is a lead- 
ing idea, we think, in the minds of running shed foremen, 
that so long as a locomotive boiler is well washed out 
once a week or so, much harm cannot be done by water, 
no matter how bad. This is a complete mistake, paid for 
by extra consumption of fuel, and burned, split, and leaky 


tubes and fire-boxes. In a very large number of cases it 
will be found that tube ends leak simply because the 
tubes are coated with lime, become over-heated, and when 
the fire is let down they are too small for the holes in 
the tube plate, and leak. We have very nearly the phe- 
nomena of a boiler worked at sea with forced draught, 
only they are not brought about in precisely the same 
way. 

In another page will be found an amusing letter from 
an American engineer on the subject of English locomo- 
tive foot-plates and running boards. He complains that 
our cabs are not sufficiently comfortable, and that our 
running boards are too low. The answer to the first con- 
tention is, of course, that what is necessary to deal with 
the winter of the United States is not needed here. Our 
drivers are more disposed to complain that the cabs are 
too hot than too cold. Our correspondent seems to say 
that the American “ engineer” is never happy unless, like 
the immortal Budge, “ he can see the wheels go wound.” 
In this country a driver no more thinks of the mechanism 
of his engine than a huntsmun does of the inside anatomy 
of the horse he is bestriding. The driver of an express 
locomotive knows that his machinery may be entrusted to 
take care of itself for an hour or two, and devotes his time 
to looking out for signals. As to the fireman, he has 
enough to do in attending to his furnace; he is certainly 
not likely to spend his time hanging over the side watch- 
ing his engine perform. The letter is curious and worth 
perusal, if only illustrating the different grounds on which 
criticism may be offered. If it is really true that Ameri- 
can drivers and firemen have their minds distracted from 
their proper duties by anxieties, necessitating constant 
supervision, concerning the wheel cranks, excentrics, &c., 
of their locomotives, then we have a plausible explanation 
of the number of accidents in the way of collisions which 
take place in the United States, and of the bad firing 
which is said to be responsible in some measure for the 
notoriously extravagant consumption of fuel peculiar to 
the American locomotive. 
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NORTH-EASTERN RAILWAY PROJECTS, 


Ir is now known that the North-Eastern Railway Company 
has before it a task which will be one of moment—that of im- 
proving its facilities on the Tyneside and in the county of 
Durham. The chairman of the company stated recently 
that a committee of the directors would meet with their engi- 
neer to consider the question in Newcastle, probably this 
month. Recently, a large expense has been needful on Tyne- 
side and converging thereto. Ata cost of £209,000, the Dun- 
ston extension has been made in consequence of a promise to 
give larger facilities for the shipment of coals in the river 
Tyne. Then the Annfield Plain and Team Valley line has 
taken £142,000; and is soon to be carried on from Annfield 
to the Consett branch. A new entrance to Tyne dock has 
been needful, and is progressing ; the Central Station at New- 
castle has been undergoing enlargement for some time; and 
the main line has also been widened by lines which are 
now becoming effective. But the entrance to Newcastle from 
the south is still only by the grand high-level bridge of Ste- 
phenson, and the need for increased facility in crossing the 
river is pressing itself upon the attention of those who are 
interested. Again, south of the Tyne, the county of Durham 
has now a population of one million, increasing at more than 
the average rate; and that growing population, devoted 
largely to mining, metallurgical, and shipbuilding and engi- 
neering industries, needs increased facilities for transit, and 
for the supply of its enlarging needs. The question of pro- 
viding those facilities has been postponed from time to time, 
until now it is forced on the attention of the railway heads, 
and its need is recognised, though the method of supplying 
it is not one that is yet decided on. It has been suggested 
that an additional bridge should be thrown over the river 
Tyne, and there have been several suggestions as to the most 
suitable site ; whilst the widening of the high-level bridge has 
been under official consideration. Again, the needs of the 
ports are becoming apparent. Apart from the Tyne there are 
shipped at Sunderland and the Hartlepools over five million 
tons of coal yearly, so that the mineral traffic to port, and 
for manufactures is very large. Hence the problem is not an 
easy one, though to the North-Eastern Railway, which has 
nearly a monopoly of the service of the county of Durhan, it 
is minimised. North of the Tyne, as we have said, much has 
been done and is being done to improve the traffic facilities ; 
and south of the Tyne a contract has been let within the last 
few weeks for the widening of part of what used to be the 
main line—that from Gateshead to Washington. Thus, it 
must be supposed that when the works referred to are com- 
pleted they will greatly facilitate the working of the traffic 
that centres so greatly to the chief river of the coal trade. It 
seems, then, that the works that will be decided on soon 
should be such as will give a better communication over that 
river, and through the most thickly populated part of the 
county of Durham; and whilst the travellers and traders 
will look with interest to learn what steps are likely to be 
taken, others who are interested in the working of traffic, and 
in the engineering details, will also await the decision of the 
authorities and experts with some curiosity. 


SHIPBUILDING 13,000 FEET ABOVE SEA-LEVEL. 


A UNIQUE and interesting, if not exceptionally skilful piece 
of shipbuilding work carried out during 1893 was the recon- 
struction of a 500 tons steamer on the banks of Titicaca, in 
Peru, the highest lake in the world, which stands between 
12,500ft. and 13,000ft. above sea-level. This vessel was the 
twin-screw steamer Coya, built for shipment and re-erection 
by Messrs. Denny and Brothers, Dumbarton, to the order 
of the Peruvian Corporation. The work of superintending 
the transport of material from the seaboard, and of erecting 
and launching the vessel, with only the practically unskilled 
labour available in the wilds of Peru, was accomplished by 
Mr. John Wilson, a young engineer trained in Messrs. Denny’s 
works. The work of reconstruction, from laying the keel to 
the trial trip, occupied a year all but two days, which, under 
the circumstances, seems to have been a pretty fair perform- 
ance. There was actually no skilled labour of any kind, and 
Mr. Wilson had to set about and initiate his men into the 
mysteries of shipbuilding. There were fifty men all told 
engaged in the reconstruction of the boat, and at one time 
the staff represented fourteen nationalities. There were no 
strikes, but, as a rule, the men required careful handling. 





They had to be humoured much, but although obnoxious 





LT 


overseers there are apt to be remonstrated with with 
revolver, it was necessary often to demonstrate that Jack was 
not by any means as good as his master. The launch —the 
first, of course, on Titicaca—took place in the presence of a 
very large crowd, which included about 5000 Indians gathered 
from every town and village for many miles round. The 
Bishop of Puno conducted an impressive service, and chanted 
a service in which the audience joined. Holy water was 
then sprinkled over the bow, and the religious ceremony ag 
at an end. The Prefect thereafter smashed a botile of 
champagne over the bow, and the vessel slipped along the 
ways into the lake, The trial trip, which took place some 
weeks later, was an equally successful affair. The Coya ig 
170ft. long, 26ft. beam, and 12ft. deep, her gross tonnage being 
550. Prior to the days of steam navigation, balsas, made by 
the Indians from the Totora, which grows in abundance 
around the lake, were the only craft. These vessels were 
still used by the Indians, and when sail was set and there 
was a fair wind, they moved with great rapidity. Two small 
yachts had plied on the lake fora quarter of a century, but 
the service had long been inadequate to the trade. Thus a 
new and larger vessel had been rendered necessary in order 
to cope with the gradually increasing imports from Bo ivia 
and the growing exports of silver, copper, and leid ores, 
quinine bark, cocoa, and such like. 


THE COAL STRIKE AND THE RAILWAY COMPANIES, 


Tue fact that not until the occurrence of the half-yearly 
meetings of the railway companies, within the past few days, 
has it been possible to measure accurately the influence of 
the sixteen weeks’ coal strike upon railway finance, illustrates 
one of the most objectionable features of industrial disputes 
—namely, the far-reaching character of their baneful in- 
fluence. The twenty principal railway companies of England 
have distributed in dividends for the past six months about 
£2,000,000 less than at this time last year. Of the fourteen 
companies whose reports were first issued, only one—the 
Great Eastern -showed an increase, and this was } per cent. 
One other—the North Staffordshire—paid the same as for 
the corresponding period of last year, 5 per cent., and the 
others have reductions ranging from } per cent., in the case 
of the preference shares of the London, Chatham, and Dover, 
to 3}, in the case of the Midland. The exceptional difticul- 
ties of the six months were met in nearly all cases by wise 
endeavours to counteract the evil as far as possible Ly re- 
ducing the working expenses. Had it not been for this 
policy the dividends would have suffered even more severely 
than they did. Thus, respecting the Midland Railway Com- 
pany, the decline in the half-year’s revenue was nearly 
£800,000, which is about equivalent to a 5 per cent. dividend. 
If, therefore, the company had saved nothing in working 
expenses, its dividend must have been reduced from the 6} 
per cent. of this time last year to less than 2 per cent. now; 
but as a matter of fact, it was able to pay 3 per cent. The 
Great Northen’s decline of revenue was £244,054, or equal 
to a dividend of 3} per cent. The decline in the declared 
dividend is, however, only 2} per cent., the declaration being 
3 instead of 53. The London and North-Western pays 54, 
compared with 7} this time last year; and the Great Western 
53 against 7. Fortunately, since 1894 opened, the weekly 
traffic receipts on most lines have been steadily going up 
again. 








LITERATURE. 


A Text-book of Gas, Oil, and Air Engines, or Internal Com- 
bustion Motors without Boiler. By Bryan Donkty, Jun., 
M. Inst.C.E. London: Charles Griffin and Co, 1893. 

THE growing importance of internal combustion engines 

is a sufficient reason for the appearance of a new book 

on gas, air, and oil engines. Mr. Donkin writes with 
some advantages as compared with previous writers, 
inasmuch as within the last year great strides have been 
made in the discovery of the means of making successful 
gas engines of large size, and in the practical knowledge 
of the requirements for the combustion of oil in motor 
cylinders. He has also the further great advantage 
of long practical experience, combined with high 
scientific and experimental knowledge, which enable 
him to approach the preparation of a book like that 
before us with an accurate perception of the require- 
ments of the engineer and of the engineering mind. The 
experiments and writings which have made Mr. Donkin’s 
name so familiar have, it is true, related chiefly to steam 
and the steam engine, but his book shows that practice 
with and thought upon the motor has not prevented his 
familiarity with those of the new order. The new book 
is divided into three parts as in the title, these parts con- 
taining respectively nineteen, four, and one chapters. We 
may state generally their contents before referring to 
any part in particular. The first chapter is general, and 
deals with the action and cycle of operations in gas engines, 
acomparison of the advantages and disadvantages of gas 
and steam engines, and a description of the parts of a gas 
engine, the heat cycles and classification of gas engines 
being considered in the second chapter. The history of 
the gas engine occupies three chapters, and one chapter is 
given to the modern Otto and one to the Atkinson engine. 

The Griffin, Bisschop, and Stockport engines are described 

in Chapter IX., and nineteen other British engines, 

all dating since 1876, are described in the tenth chapter. 

French engines of modern types, including the modern 

Lenoir and the Simplex, are described in the eleventh and 

twelfth chapters, and German engines in the two which 

follow. The various methods and apparatus for the pro- 
duction of gas for motive power are described in the 
fifteenth chapter, and the four allied subjects, namely, 
the theory of the gas engine, composition of gas in gas 
engines, utilisation of heat in a gas engine, and explo- 
sion and combustion in a gas engine, occupy the four 
remaining chapters of this first part. The first chapter 
of the second part is on the discovery, utilisation, and 
properties of petroleum; the second is historical concern- 
ing the methods of working in oil engines and the use of 
carburetted air; the third on the Priestman oil engine 
and Yarrow spirit launch; and the fourth on a large 
number of oil engines, including those which may be 
called spirit engines. One chapter disposes of air engines, 
and an appendix containing much useful information, 
including a translation of Beau de Rochas’ celebrated 
patent specification, a list of gas, oil, and air engine 
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atents commencing with the year 1884, and an extensive 
and valuable series of tables of published results of trials 
of engines of the three kinds completes the book. 

A general examination of the book shows that although 
the author has dealt with the engines of the past in his 
historical descriptions, he has only done so as far as the 
past is necessary to the present. The book is thoroughly 
utilitarian and practical even in the theoretical parts. 
The latter may be said to be distributed through the 
book, but those more completely theoretical are in 
Chapters XVI. to XIX. Turning back now to some points 
noticed in reading tle book, we may first notice the 
author’s division of the operations required in a gas 
engine for a complete —_. In order to be historically 
correct in the division, he has made compression a sixth 
instead of a second operation. Inasmuch, however, as 
the engines now made, which are not compression 
engines, are almost negligible, it would have been better 
to have made an exception for these, because his division 
of the operations makes it necessary to deal sixthly with 
an operation that really is the second one, and one 
which confessedly is of the greatest importance 
in securing the difference in economy between the earlier 
and the modern gas engines. Amongst the reasons for 
the advantages derived for the compression, the author 
gives for the fourth, that, ‘as a smaller cylinder is 
required for the same power, there is less wall surface to 
carry off the heat generated by explosion.’ Inasmuch, 
however, as in all these engines provision has to be made 
for purposely cooling these walls, the advantages due to 
the smaller size of cylinder cannot include decrease of 
cooling surface. But even were it otherwise, the loss 
through walls would be proportionately more as the 
cylinder is smaller. This also, it may be observed, has 
passed through the author's mind, because in referring to 
Professor Witz on the ‘‘ Heat Reservoir Action of the Walls 
of a Gas Engine Cylinder,” the author makes a note that 
the statements are questionable. In the earlier part of the 
book the author says but little concerning the Carnot- 
have-your-cake-and-eat-it standard of efficiency, but he 
draws attention to it and its applications in Chapters 
XVI. and XVII., and shows that according to it the 
theoretical efficiency of the Atkinson gas engine tested 
by the Society of Arts is 0°80, and follows this by the 
remark that in this simple formula the ratios of specific 
heats at constant volumes and pressure, coefficient of 
expansion, and other complex phenomena of expanding 
gases, are expressed in their simplest forms. It does 
not, however, follow that the student will understand 
this from what is said concerning the specific heats of 
gases and their ratios as necessary for the calculation of 
the maximum temperatures in a heat engine, or how he is 
to set to work on such calculations, and some explanation 
is necessary beyond that given concerning the practical 
application of the specific heat ratios. In order, for 
instance, that it may be seen how an actual indicator 
diagram differs from the diagram which would be 
expected from the conditions known to exist as to 
maximum pressure and quantity of gas burnt in 
any particular case, some assistance, which does 
not appear to be given, is required. The discussion of 
ideal efficiency formule does not help in the least, but 
the calculation of an expansion curve on different specific 
heat ratios would be of considerable value; and in this 
connection we may refer, in illustration of what we mean, 
to the articles which appeared in our pages in March, 
1889, pages 178 and 197. It is an interesting fact, 
mentioned by Mr. Donkin, that Philippe le Bon, a French 
engineer, described, in a patent granted to him in 1799, a 
gas engine in which the necessity for compressing the 
charge of gas and air was observed. The author has 
freely referred to the writings of others, but he has not 
mentioned ‘‘ Bourne’s Steam, Air, and Gas Engines,” in 
which several of the early engines are illustrated on a con- 
siderable scale. Reference is made by him to the 
Lenoir gas engine, and Lenoir is properly credited with 
having done a very great deal towards the gas engine 
as we now know it, and the causes of its failure are very 
well described. The engine illustrated is not the engine 
as made in England, and the proportions of cylinder to 
stroke are very different, as shown by the figures given 
in the “ Proceedings” of the Institution of Civil Engi- 
neers, vol. exii., page 83. The circuit make and break for 
the electric ignition was also very different. The engine 
illustrated on page 52, and described as the Simon 
vertical engine, a combined gas and steam engine, was, 
we believe, largely due to Mr. Beechy, who was then 
associated with Mr. Simon. Almost the only unsatis- 
factory engraving in the book is the vertical section of 
the Clerk gas engine, which has the appearance of a hand 
sketch. The descriptions given of most of the modern 
engines are admirable in their clearness, and as far as we 
cai remember them none of the engines now made have 
been overlooked. We could have wished that to the very 
useful tables which the author has given of the composi- 
tion of coal gas in various towns he had added one of the 
calorimetric value of these gases, or that he had added 
one line for this purpose to the table on page 129. In the 
second part of the book the descriptions are also clear 
and satisfactory. Much useful information is given con- 
cerning the power and oil consumption of modern engines, 
but the figures relating to the consumption of oil by the 
engine referred to on page 214 have been slightly altered 
since the date of the trial which the author quotes, the 
oil used per brake horse-power at full load having been 
reduced to 0°82 1b., instead of 0:96 lb., per brake horse- 
power. ‘The several questions relating to the evaporation 
and gasification of oil in some of the recent engines are 
very well put by the author, but the difficulties with 
regard to residuum to which he refers are not met 
with in the least degree in some of the engines in which 
no preparation of the oil previous to evaporation is 
reso ‘ted to, It may be mentioned in this connection that 
the oil is not pulverised and then converted into an oil 
Spray, as is stated at p. 284, concerning the Trusty engine, 
although contradicted on page 313. Again, it may be 
mentioned, with reference to remarks on this page, that 





most of the so-called oil engines or petroleum motors 
made in the United States use the very light oils, most 
of them such as are known as spirit. The construction 
of the gas engine in this country has in some respects 
settled down into a groove, but Mr. Donkin’s book will 
be nevertheless of very great interest to the numerous 
students and practical engineers who have to make them- 
selves acquainted with the motor of the day. The coming 
motor, namely, the oil engine, has not yet arrived at this 
condition, but that concerning it which may be found in 
the book before us, helps to make it the best book now 
published on gas, oil, and air engines. 


The New Notation of Time. Report of the Special Committee 
on Uniform Standard Time. American Society of Civil 
Engineers. 

International Time. A Scheme for Harmonising the Hour 
all the World Round. By the Hon. E. Noer, Major 
Rifle Brigade. London: Edward Stanford. 1892. 

Mr. Sanprorp FLeminc, Engineer of the Canadian 
Pacific Railway, first brought forward the idea of inter- 
national time, before the British Association at York, in 
1880, where, however, it did not receive the attention it 
deserved. Butnow-a-days Mr. Sandford Fleming has the 
satisfaction of seeing international time adopted all over 
the continent of America, backed up by the influential 
signatures in the above report, and in the Old World by 
Germany, Austria, and Russia, so that it finally connects 
up all round the world at Behring Straits. France still 
stands out for the nine minutes difference of the longitude 
of Paris from Greenwich ; but this difference is reduced 
to only four minutes on the railways, from the French 
fashion of keeping the clocks inside the stations five 
minutes slow. Major Noel would change to Rome as 
the prime meridian, in deference to its ancient glory and 
influence in the history of the world, but his Italian 
rival, Signor Tondini di Quarenglia, has selected Jeru- 
salem for the same historical reasons. These theories 
can do no harm, and they lead to harmless speculation, 
provided it is settled once for all at the outset that the 
longitude of Rome isto be made exactly 12} degrees east 
of Greenwich, and the longitude of Jerusalem is also 
fixed at the nearest round number east of Greenwich. 
These theoretical speculators do not realise that the exact 
determination of the longitude to the nearest second of 
are is an affair of extreme difficulty, which cannot be 
carried out without the resources of a fully equipped 
first-class observatory, in telegraphic communication with 
all other important observatories. A railway has recently 
been opened to Jerusalem, and a telegraph line, too, it 
may be supposed ; but who would think of setting up an 
observatory there ? 


Contréle de la Route au Compas par Repéres Lumineux. Par 
M. J. Lepuay, Lieutenant de Vaisseau. (Extrait des 
Annales Hydrographiques, 1892.) 

THE author's idea is to replace the illuminated compass 
card, which tends to dazzle the eyes of the steersman, by 
a small spot of light reflected from a mirror on the com- 
pass card, so adjusted that when the spot of light is 
thrown on to the central axial mark the ship is on its course, 
and the helmsman has only to keep the spot as close as 
possible to this mark, the mirror having been set for the 
course to be kept, The idea is thoroughly worked out, 
and the practical details are explained at full length in 
the paper by the author, who shows the typical interest 
in the delicate details of his profession which characterises 
the French naval officer. 


The Algebra of Coplanar Vectors and Trigonometry. 
Haywarp, M.A., F.R.S. 
1892. 

Tuis treatise may be described as De Morgan's Trigono- 
metry and Double Algebra brought up to date. The 
term Double Algebra is rather misleading, but it is taken 
to mean the geometrical interpretation of the square 
root of minus one, now supposed to have originated in 
Argand’s Essai sur une Maniére de représenter les quanti- 
ties imaginaires dans les constructions géométriques, 
1806 ; and inits application to space of three dimensions, 
the stepping stone to Quaternions, the magnificent 
creation of Sir William Rowan Hamilton. Much of the 
tedious analysis connected with De Moivre’s theorems is 
here shown to be self-evident from geometrical diagrams ; 
and generally throughout the work the author has illus- 
trated graphically the march of the various trigonometrical 
functions, circular and hyperbolic. The book is of a 
pioneering nature, and typical of what will doubtless be 
the mathematical text-books of the next generation, when 
our present frigid and jejune methods have sunk into 
oblivion. The Algebra of the next century will be pro- 
fusely illustrated with diagrams and equations, indeter- 
minate and determinate ; and the schoolboy will be 
introduced to the fundamental ideas of the differentiation 
and integration of algebraical functions at this early 
stage. Mr. Hayward examines very closely the logic of 
his operations, and the convergency of his series, without 
becoming tedious ; and he has given in the preface a very 
complete list of writings on this branch of mathematics. 


By R. B. 
London: Macmillan and Co. 


The Elements of Graphic Statics. By lL. M. Hoskins, Pro- 
fessor of Pure and Applied Mechanics in the Leland 
Stanford Junior University. London: Macmillan and 
Co. 1892. 

To a student starting with a sheet of paper on a drawing- 

board, and with instruments, there seems nothing to 

explain in graphic statics. The methods, perfectly 
straightforward, are of great antiquity, and were described 
by Albert Durer and Stevinus of Bruges, although their 
explanations might not extend over more than one page. 
Notwithstanding this, formal treatises on graphical 
statics are of frequent appearance, some of them of 
notable dimensions. The subjectis useful, in a course of 
instruction in geometrical drawing for engineering stu- 
dents, in stimulating their interest by providing them 
with exercises requiring the use of other faculties than 
mere instrumental skill. The student is required to 








apply the fundamental theories of statics, and to find 
centres of gravity, and first and second moments. The 
only novelty which can be introduced into the subject of 
graphic statics lies in the illustrative exercises. In the 
present treatise the author has brought together a very 
interesting collection, based upon actual problems re- 
quiring solution. The American engineering student is 
more fortunate than ours, in seeing work of a more 
varied character, and on a larger scale, and the effect is 
observable in the freer and bolder. character of the 
American text-books of mechanics. The type and style 
of printing are particularly agreeable to the eye, and the 
diagrams are carefully drawn and engraved. 








PARLIAMENTARY NOTES. 


The Belleville boilers.—It will be remembered that boilers 
of this type were recently ordered to be fitted on H.M.S. 
Sharpshooter. On Tuesday the secretary to the Admiralty 
stated that the ship had just commenced her trials, but so 
far they had proceeded in the Basin only. The results were 
quite satisfactory. He further stated that the boilers were 
obtained direct from the makers, who are the patentees. The 
new cruisers, Powerful and Terrible, will be fitted with 
boilers of the same type, but they will be supplied by the 
contractors for the machinery. No commissions to agents 
will be paid on the boilers, and all questions of royalty will 
be adjusted between the Government and the patentees 
direct. 

The Post-office and the telephones.—The Postmaster-General 
told the House that under the agreement now in course of 
negotiation the Post-office will take over the entire trunk- 
wire system of the country, and pending the completion of 
the agreement the company have undertaken not to lay down 
any new trunk wire. The Post-office is now engaged in 
gradually carrying out the scheme of providing trunk wires 
between the important towns of the United Kingdom. 











THE INSTITUTION OF CIVIL ENGINEERS. 


FORGING BY HYDRAULIC PRESSURE. 

At the meeting on Tuesday, February 20th, Mr. Alfred Giles, 
President, in the chair, the paper read was on ‘‘ Forging by 
Hydraulic Pressure,” by Mr. R. i. Tweddell, M. Inst. C.E. 

The paper commenced by a brief history of the development 
of the hydranlic forging press since the year 1846, when the late 
Sir Charles Fox tie tnd the attachment of different tools for 
the working of hot or cold iron to the tables of the Brahmah 
press. The author then formulated the following conditions as 
necessary to be fulfilled to insure success in hydraulic forging :— 
First, the press must be so proportioned as to insure the utmost 
rigidity, any movement of the main columns, of course, inter- 
fering with the correctness of the work ; secondly, the crane-power 
must be not only ample but so arranged that weights reaching to 
100 tons could be manipulated by unskilled labourers ; thirdly, the 
details of the construction of such parts as the valves and pumping- 
arrangements must be as perfect as possible. These conditions 
were discussed seriatim, pl the author indicated the means by 
which they were met in the various types of forging-presses now 
made. Proceeding to particular makes of press, the paper gave 
descriptions of all those at present manufactured in geno 
This part of the paper concluded with a reference to the cwt. 
steel ingot exhibited in the 1851 Exhibition by a Sheffield firm, 
the size of which was then considered quite exceptional ; and by 
quoting Fairbairn’s opinion of the value of the steam hammer in 
building up large masses of iron for the manufacture of large guns 
and marine engine shafts, 

The second part of the paper was devoted to a comparison 
between the hydraulic forging press and the steam hammer. 
Starting with the axiom that noise and waste of energy were 
convertible terms, the author mentioned the points in which there 
could be no difference of opinion as to the superiority of the press. 
Its power was practically all exerted upon the forging, and not 
dissipated in shocks to the framing and foundations; it also 
occupied much less head-room than a hammer, and consequently 
travelling cranes could be used, passing if necessary over the press, 
Further, not only could more work be turned out by a press than 
by a steam hammer in a given time ; but it could work through a 
much greater range, for while the effects of a ‘“‘ blow” shortened 
the life of any of the dies or tools used, it rendered impracticable 
the employment of numerous dies and moulds which were satis- 
factory under pressure. The art of forging large masses had made 
distinct advances since the introduction of hydraulic pressure ; for 
it was formerly impracticable to forge the hollow marine shafts at 
present used, or to draw out gun tubes or hoops on the mandril. 

It was extremely difficult to draw the line where the tools 
described ceased to be forging-presses and became stamping and 
welding machines. Here there was more room for discussion as 
to the merits of forging-press rersus steam-hammer, because many 
interesting questions arose as to the relative effect of a blow or a 
steady pressure when, for instance, stamping the ironwork nsed in 
wheel making. The author had preferred to confine himself to 
the hydraulic forging - press proper and to eliminate the 
mechanical treatment of metals by forging or pressing as a 
whole. Much thought had been expended in trying to calculate 
the size of hydraulic press that would be equal to a steam- 
hammer exerting a given force of blow, but in the opinion of the 
author the question was not worth pursuing, because until the 
amount of work done on the forging was equal and done in the 
same space of time no satisfactory comparison could be made. 
Owing to the action of the hydraulic press being constantly 
progressive the tool continued to free its way into the ingot until 
its resistance to alteration of form was equal to the pressure on 
the ram, or the latter was removed. In this it differed entirely 
from the action of a hammer which, having delivered one blow, 
did no more work until the following one. This constituted the 
essential difference between the two machines, The effect of the 
hammer was momentary, and there was not time for the pressure 
it gave to penetrate the metal, much less to alter its form to any 
extent at one blow; but in the hydraulic press the same rate of 
working per hour could be maintained, while the material was 
allowed every opportunity to flow in the required direction with- 
out injury. The effect of hydraulic pressure on forgings was to 
increase their homogeneity. The blow of a steam hammer was 
given with least effect when it was most required, that was, it 
could not get its full stroke until the forging was reduced in size, 
whereas the press gave its full power at any point in its stroke. 

The paper was accompanied by an appendix giving a detailed 
account of each of the forms of forging-press~alluded to in the 
text ; by a note by Mr. Charles Davy,-f Sheffield, comparing a 
press and a hammer doing vp équivalent work ; and by an 
account of some experiments by Mr. Coleman Sellers, of Phila- 
delphia, on the number of hammer blows and the amount of 
hydraulic pressure required to deform similar test-pieces to the 
same extent. 








Naval ENGINEER APPOINTMENTS.—The following appointments 
have been made at the Admiralty :—Engineers: W. H. Pallett, to 
the Speedy, to date March 20th; and R. K. Herbert, to the Royal 
Oak, to date March 19th. Assistant Eugincers: F. H. Hutchings, 
to the Speedy, to date March 20th; and A. F. White, to the 





tevenge, to date March 19th, 
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ENGINEERING WORKS ON THE THAMES. 





No, IL—MESSRS. J. I. THORNYCROFT AND CO. 


ToRPEDO boats now play so prominent a part in schemes 
for naval defence, that much interest and importance 
necessarily becomes attached to an industry such as that 
conducted by Messrs. J. I. Thornycroft and Co., the far- 
famed launch and torpedo boat builders, of Chiswick. 

Although only twenty-eight years have elapsed since 
Mr. Thornycroft started work on the river, the establish- 
ment has grown so steadily in size and reputation that it 
now covers an area of some eleven acres, employs 900 
hands, and has turned out over 300 boats—the earliest of 
which were among the first small steamboats that plied on 
the Thames. 

The first order from her Majesty’s Government was for 
the Lightning in 1877, which can still be seen running at 
Portsmouth ; but she was by no means the first torpedo 
boat ever built there, as similar craft had been previously 
supplied for Sweden. The firm have since supplied these 
engines of destruction for the navies of England, France, 
Italy, Germany, Russia, Norway and Sweden, Holland, 
Denmark, Spain, Brazil, and the Argentine Republic. 

The works at Chiswick are situated on the north bank 
of the river at the western extremity of the Mall, with a 
river frontage of over 300 yards. The most favourable 
coup d’eil is to be had from the south side of the river. 
Otherwise, the works are not picturesque, and do not 
lend themselves to pictorial representation, the approach 
to them being of a most unpretentious description. The 
accompanying plan of the works, Fig. 1, givesa general idea 
of their arrangement. It somewhat resembles a wedge, 
Mr. Thornycroft having started at the thin end, where there 
was formerly a barge builder’s yard, which was gradually 
surrounded by the growing firm, and eventually swallowed 
up by it on the barge builder’s death. It is amusing to 
know that part of the present turnery was in the 
barge builder’s time a cowshed, the greater part of the 
ground to the west being then part of the garden belong- 
ing to Chiswick House, then used as a suburban nursery 
for the children of the Prince and Princess of Wales, 
who occasionally used it themselves as a summer resi- 
dence. The ground then contained many splendid trees, 
some of which still exist, and seem somewhat incom- 
patible with their surroundings. 

The two photographs here reproduced show what 
great strides have been made. The first, Fig. 2, con- 
taining a likeness of Mr. Thornycroft himself, was 
taken in 1865, and when compared with that, Fig. 3, 
taken quite recently on the occasion of the launch 
of the Speedy, is decidedly curious. Looking at these 
photographs, one can easily understand that the exist- 
ing large establishment is entirely composed of off- 
shoots, annexes, and so forth. The addition of the six 
larger bays at the western end of the yard, from one of 
which the Speedy is being launched, shows how much the 
work undertaken by the firm has increased in size since 





Fig. 3 


the days when second-class torpedo boats were universal, 
so small that nearly every battleship now-a-days carries 
them about with her on her booms. These most objec- 
tionable little boats have undergone a gradual evolution, 
and we have now the torpedo boat destroyers, which are 
in most respects similar to the modern first-class boat, 
though of course larger, swifter, and more heavily armed. 
Messrs. Thornycroft have five of the latter class at pre- 
sent in hand, rejoicing in the names of Daring, Decoy, 
Ardent, Boxer, and Bruiser. 

The heaviest piece of work they have ever undertaken 
was of course the torpedo gunboat Speedy, which has 





Fig. 2—THE BEGINNING OF A SHIPYARD 


recently undergone such an exhaustive series of ,trials. 
Some little anxiety was felt with regard to the safety 
of launching a vessel of her draught at this part of the 
river, and dredgers had been employed for months 
making room for her, the Admiralty having stipulated 
that the ship must not touch the bottom, under penalty 
of a heavy reduction in the contract price, wholly irre- | 
spective of the damage done. Had it not furnished | 
Messrs. Thornycroft with an excellent opportunity of | 
showing to the world what their water-tube boilers could | 
do, it is doubtful whether so heavy and difficult a piece of | 
work would ever have been attempted. The Speedy, it | 
will be remembered, is of over 800 tons displacement, 


SPEEDY 








being 280ft. long, and 27ft. beam, being the largest war- 
ship ever built on the Thames above London Bridge. 
We shall now deal with the various departments. 

The principal office is a detached brick building between 
the turnery and Chiswick Church. Besides the business 
offices, it comprises one of the drawing-offices, the other 
being at the extreme end of the yard, adjoining the 
mould-loft. Entering a two-storied building to the left 
by a side door, we find ourselves in the turnery, among 
lathes, slotting machines, planing machines, drills, «c., 
so mixed, that the name “turnery” seems scarcely 
applicable. Asis io be expected, there is nothing here 
remarkable for its size. 

In front of the door is a lathe by 
Blackett, 21ft. 6in. between centres, 
which is the longest. There are 
about a dozen lathes on the ground 
floor, there being some thirty more 
at least overhead, including many 
machine tools, some of which we 
shall deal with later on, as we have 
not finished with the ground floor 
yet. Here are the heavier planing 
machines, of which the largest is 
by Darling and Sellers, with a table 
8ft. Gin. by 3ft. 9in., also slotting 
machines by Smith, Beacock, and 
Tannett, and Smith and Coventry. 
Further on, on the ground floor, 
are the fitters at their vices and 
surface blocks — building rods, 
double-bar links, &c., &c., and 
generally finishing up engine 
details; also brass finishers at their 
cocks and valves, ejectors, «c. 
The engine which drives the entire 
plant of the turnery and _ fitting 
shop above and below, as well as 
the fans for the smiths’ fires in 
Sera, the yard, is a modified torpedo-boat 

=== engine, two cylinder compound 
non-condensing, and does excellent 
service. Ascending to the upper 
floor, we find the plant to consist 
chiefly of lathes, nut-facing machines, small drills, shaping 
machines, and a few special tools. There is a planing 
machine, if it can be so termed, cutting the oblique 
grooves in the drill stock of a rock-drilling machine, the 


| tool being stationary, while the drill stock is caused by an 
| ingenious device to revolve through an angle of about 


90 deg. during its travel. There is no rack-and-pinion 
mechanism, as is usual in spiral cutting devices. The 
mandril carrying the drill stock derives a twisting 
moment from a fixed nut in which it is constrained to 
turn by the reciprocating action of the table on which it 
is journalled. The so-called nut consists of a bracket 
bolted to the framework of the machine, with a female 
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thread in its boss, whose pitch is of course so large as to 
yender the action possible. These drill stocks are 8in. 
long, of the best tool steel, and are to be despatched to 
the Cape of Good Hope for gold mining purposes. The 
drills which bored the rock underneath the Howe 
when aground in Ferrol Harbour were also made here, 
so we see that Messrs. Thornycroft’s business is not 
of so exclusive a nature as one might have supposed. 
The foreman here also shows, with pardonable pride, 
a method of his own of drilling a square hole with an 
ordinary lathe. It certainly seems an excellent way 
of obviating the difficulty of filing up a square recess. 
Take, for example, a hand - lever, as shown in Fig. 
4, mounted on a chuck. A special die-nut with a 

as thread is screwed on to the projecting part of the 

ss and is rigid with it. It must be adjusted so that 
the square orifice is in the desired position with 
respect to the centre line of the lever. Into this 
orifice the drill, which does not rotate, is inserted, 
its action in entering 
each corner of the square, 
which is revolving, being 
due to its triangular cross 
section. The drill having 
three teeth radiating from 
its centre to the angles 
of its sectional figure, is 
held secure from rotation 
by an ordinary carrier, 
enabling the operator to 
grasp it in his left hand, 
using his right to supply 
the feed motion from the 
poppet head. This elastic 
method of holding the 
drill allows it to diverge 
laterally, due to the pecu- 
liar movement of the cut- 
ting end, ina degree pro- 
portional to the size of the hole, and obviates the use of a 
self-adjusting drill chuck, a comparatively complicated tool. 
Many will remember a Square Hole Drilling Company 
being floated somewhat on these lines, which came to 
grief. Itis an ingenious idea, but only suited to small 
work, and rarely necessary. 

Other features of interest here lie mostly in devices 
for turning out rapidly small details required in large 
quantities—lathes, drills, &c., being adapted to suit the 
particular class of work by the addition of home-made 
contrivances displaying no small ingenuity. Space unfor- 
tunately renders it impossible to enter into them. 

Passing out of the fitting shop and turnery, we find 
ourselves under the galvanised iron roof of sixteen spans 
covering the erecting shop, all the yard machinery, and 
the building slips. To our left is a convenient grinding 
tool, for dressing such curved surfaces as propeller blades, 
or those of the Thornycroft patent rudder. An emery 
wheel is journalled horizontally in a pivoted frame, which 
admits of elevation or depression as required to suit the 
inequalities of the work. Rapid rotation is imparted to 
the wheel by pulleys and belting carried on the frame, the 
work resting on a movable table beneath. 

Further on the efficiency of an electric light engine is 
being tested. Itis coupled up to its dynamo, which is pro- 
ducing current, the necessary resistance being kept cool by 
water circulating through tubing, round which the wire is 
coiled. The dynamos are supplied for the projector 
circuits only, and not for the internal illumination of the 
boat, as the coal consumption is so important a considera- 
tion. They generate 100 ampéres at 80 volts; and the 
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are continuations of the main bearing bolts, but do not 
interfere with the lifting of the bearing cap, although 
they obviously prevent its entire removal. One of the 
bed-plates is being bored with the usual type of bar, 
having an engine all to itself. It is a steel casting, as 
are the cylinders, there being, in fact, scarcely any iron 
about the engine at all, all the rods, &c., being either of 
cast or mild steel. Each set of engines has a steam 
reversing engine with all-round gear, a decidedly welcome 
innovation in torpedo boat machinery. 

Leaving the erecting shop, we enter what used to be 
a shipyard, but now appears to be devoted to boiler work. 
A large multiple drilling machine, by Rushworth, carry- 
ing thirteen drills, is drilling water-tube boiler shells. 
These boilers are everywhere en evidence, in different 
stages of construction. An interesting little place is the 
tube shop, where the water tubes are being bent into 
their peculiar curves. It is surprising to find that the 
tubes are not bent between rollers, the firm having con- 
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—GROUND PLAN OF MESSRS. THORNYCROFTS WORKS, CHISWICK 


structed a special machine which saves an enormous 
| amount of labour. It consists of a large surface table on 
which the tubes, two at a time, one above the other, are 
laid. Pressure on them is exerted in different directions 





l 
Fig. 4— DRILLING A SQUARE HOLE 


by means of sliding blocks which can be started, stopped, 
or reversed independently of one another. These tecks 
force the tube hard up against fixed cast iron patterns, 





























Fiz. 6—TUBE BENDING MACHINE 


firm in designing the engine guarantee this output with a 
water evaporation of so many pounds per hour, according 
to Admiralty requirements. Hence the trial. 

In the erecting shop we find a lathe, by Hulse, with a 
face plate 6ft. 6in. diameter, taking in 14ft. between 
centres. A large band saw for metal at once attracts our 
attention, made by Noble, of Newcastle-on-Tyne. It is 
cutting up wrought iron hexagonal bar into nuts of about 
3tin, over flats. It has also been used to cut the jaws of 
& propeller boss 26in. long. Close by they are erecting the 
engines for the Decoy. The four engines, high, medium, 
and two low-pressure in one set, are none of them vertical, 
but incline alternately over to port and starboard, so that 
the cylinders in a sense overlap one another. This con- 
siderably shortens up the engines, which is especially a 
desideratum when four cylinders are employed. The dia- 
meters of the cylinders are respectively 19in., 27in., 27in., 
27in., with a stroke of 16in., the low-pressure cylinders 
being the two aftermost. The columns supporting them 





which have been carefully clamped to the table, forming 
obstructions, the shape of which the tubes necessarily 
assume when the pressure is applied. Let us go gradually 
through the process. 

To begin with, we have the perfectly straight tube 
a b—Fig. 5. The shape it is required to assume is 
shown by the dotted tube a’ b’. P Pare the patterns 
connected rigidly to the table before alluded to. ‘Lhe tube 
is first attacked by the sliding block B, which advances 
in the direction of the arrow, and, so to speak, breaks 
the back of the tube, steadily advancing until the tube is 
pressed hard against the inner extremities of the two 
patterns. It is then stopped and remains fast, holding 
the tube as inavice. The tube has now got a pretty 
sharp bend at about its middle. Now for the ends. S is 
a shaft actuated by worm gearing, which is now started 
and rotates in the direction of the arrow through an angle of 
90 deg., in which angle the adjacent pattern is circular 
and concentric with the shaft. An arm A is carried by 











the shaft, which, as it is swept through its quarter of a 
revolution, compels the tube to adapt itself to the circular 
side of the pattern. The radii of the patterns vary, 
those for bending the outer tubes being necessarily the 
longest. The other end, }, is dealt jerry He sliding blocks 
similar to B, some of which slide in cast iron frames 
clamped to the table at the most advantageous angles, 
and actuated by hand power. The tubes vary a good 
deal in shape at this end, owing to their radiation from 
the centre of the lower cylindrical chamber. We have 
been dealing throughout with the type of boiler employed 
in the Speedy, as illustrated on page 439 of our last 
volume. The tubes are bent cold. 

Moored alongside the wharf are the Daring and the first- 
class torpedo boat No. 93. The latter is the only twin- 
screw torpedo boat proper in H.M. Navy, and is the first 
of a new type ordered in 1892. Looking through the 
engine-room hatch we can see the two reversing wheels, 
starting levers, &c., all clustered together at the foremost 
end, the Admiralty intending that one engine-room artificer 
shall by this means be enabled to carry out the orders. For 
one man to do this promptly and efficiently amounts to a 
physical impossibility. With practice he might acquire 
the knack of, say, reversing both engines at once in calm 
weather, but how could he possibly manage this in a sea- 
way? He has also to attend to a voice pipe from the 
conning tower, which is certain to whistle at the most 
inopportune moments—the want of consideration shown 
for those on duty in the engine-room in voice-pipe commu- 
nication being unfortunately a well-known fact. Itsimply 
means that the manipulation will be slow, and the officer in 
command will labour under this great disadvantage. The 
engines are vertical, the high and medium cylinders being 
fitted with piston valves. The condensers are well aft, 
which renders the parts more accessible, and gives passage 
way on each side between the engines and the sides of 
the boat, the cylinder steam and eduction pipes being 
arranged between the engines, amidships. Steam is 
generated by two water-tube boilers similar to those in 
the Speedy. 

The Daring has three water-tube boilers of the 
latest improved type. They have two furnaces, there 
being another smaller cylindrical vessel underneath the 
upper and principal one. The side chambers are so 
reduced in size as to become mere pipes; only two rows 
of tubes are connected to them, the remainder, i.e., the 
bulk of the tubes, connecting the two large vessels, so 
bent as to form the inner sides of the two fire-boxes. 
The downtakes are situated at intervals along the centre 
of the boiler, being vertical. Each boiler has a separate 
funnel. 

In both these vessels the electric light plant or steam 
dynamo is situated forward of the boilers, as low down as 
possible, the shaft just appearing above the flooring. 

The shipyard plant includes five punching and shear- 
ing machines by Smith, Beacock, and Tannett, and four 
by Cameron, Glasgow. The most powerful rolls are by 
Smith Brothers, of Glasgow, purchased expressly for tl e 
bending of the water-tube boiler shells. They are not 
the longest, however, Messrs. Thornycroit having them- 
selves constructed a set 15ft. long and 15in. diameter. 
There are in all four sets of rolls, including a mangle 
roller for straightening purposes. There is a large plate 
furnace used chiefly for boiler work, also an angle-iron 
furnace 40ft. long—a suitable scrieving floor, on which the 
~— irons are bent into frames, being situated in front 
of it. 

In the coppersmiths’ shop they are hard at work build- 
ing condensers, brazing on the branch joints, flanges, &c. 
The tubes are usually put in when the condenser is on 
board. It is satisfactory to see that the ferrules are 
now invariably of brass—no longer the old wooden ones 
which are so difficult to replace on a foreign station, far 
from the dockyard when they are found to have been . 
either completely shaken out or split, the boat being so 
old that any spare ferrules that may have once been 
supplied have long been either used up or lost. We 
know of such a boat, as much as fifteen years old, 
actually doing service now, in which the leakage from 
the tubes is so great that the density of the water in the 
boiler will rise 4 deg. by the hydrometer in 1} hours, 
three-quarter speed run, the discharge of water from the 
hotwell overflow drenching the occupants of the engine- 
room, while the bilge is awash with a mixture of water 
and coal, which the rolling of the boat dislodges from the 
bunkers. This may have its humorous side, but that is 
not the side presented to those who have to run the boat. 

Glancing into the galvanising shop we see the water 
tubes being dipped into a large bath, which coats them 
both inside and out. This is done after they have been 
bent. 

In the smithy there are eighteen fires blown by two 
fans, which force the air in at the two ends of a delivery 
trunk running all round the interior of the building. 
There are three steam hammers by Nasmyth, Wilson, 
and Co., of 20 cwt., 10 cwt., and 5 ewt. 

Steam is supplied for the whole works by five boilers ; 
two of these are by Galloway, the remainder being 
locomotive type, of the firm’s own make. They are not 
in a boiler house, but are dispersed along the line of 
shops, in order that they may be near to their respective 
consumers. 

Leaving the smithy, and turning sharply to our left, we 
confront the wood-working shops, pattern stores, kc. 
The ground here is rented from the Duke of Devonshire, 
and is a closed roadway, which we must cross in order to 
enter the shops. There is nothing remarkable about the 
plant on the ground-floor—the circular and gang saws, 
planing machines, mortising machines, &c., are of the 
usual type. 

Up above, the carpenters, joiners, and cabinet-makers 
are engaged with a great variety of work, from ladders, 
rifle-racks, &c., down to manometer boxes, pressure- 
gauge stands, and receptacles innumerable. All the 
cabin fittings are made here, as are all the wooden 
fittings required for the furnishing of the boats. A small 
brass foundry, the position of which can be seen in the 
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plan, does good service, the iron castings being supplied | instead of “astern,” or vice versi, without the captain being THE ROYAL INSTITUTION, 


by outside firms. 

In conclusion, we must not forget the old lady who 
makes the awnings and condenser grommets, her 
cottage behind the office being such a picture that 
artists come miles to paint it. Nor should we forget to 
thank Messrs. Thornycroft, Mr. Barnaby, and the 
various heads of departments for the assistance and 
information which they gave so unreservedly. 








THE LIGHTNING BOLT. 


Ir is not often that door furniture forms the subject of 
notice at our hands, but the completeness, handiness, and 
security afforded by the bolt illustrated below, make a descrip- 
tion of it desirable. It consists mainly of two parts, that 
attached to a door and another attached to the frame or post. 
These are seen in Fig. 1, which shows the door open or not 


Fig 1 
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fastened by the bolt. On the door is fixed a short bar with 
a pivoted catch at its mid-length. On the post is a bar-link 
pivoted to a swivel eye on the piece screwed to the post. 
When the bar-link is lifted, turned round to a horizontal 
position and pushed against the swivel or pivoted catch, the 
latter turns round automatically and enters the slot of the 
bar-link, and then takes the position shown in Fig.2. A 


Fig. 2 





slight push on the tail of the swivel catch now causes it to 
fix the bar-link and door-piece firmly together, so that no 
chatter or movement can take place. Even this fixing push 
is not, however, necessary to make the door perfectly secure. 
For further security, as, for instance, of warehouse and office 
doors, a lock may be locked into the staple shown in the left- 
hand end of the door-bar, and to make it necessary that the 
security should be absolute, two locks with keys in the posses- 
sion of two officials may be used, the second one in the right- 


Fig. 3 
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hand staple shown on the door-bar. Another feature of the 
“‘lightning-bolt,” as it is called, is its automatic action as a 
door chain, by means of which a door may be securely 
fastened and yet be open as by achain. Its use for this is 
shown in Fig. 3, and the door is equally well and automatically 
fastened at half-link length open or at full length of the link 
open. The bolt cannot be unfastened in any of itsmodes of use 
except by closing the door, and when the door is closed, the 
whole of the screws by which it is fixed are covered over. The 
bolt is being introduced by the Future Bolt Company, Tele- 
graph-street, London. 








THACKERAY’S AUDIBLE DIRECTION 
INDICATOR. 

THE primary object of this apparatus is to provide a simple 
automatic check on the working of marine and other engines, 
and audibly indicate whether, and when, orders given to the 
engine-room are correctly carried out. 


aware that his order has been wrongly executed until the con- 
tinued movement of his vessel towards a danger brings the 
fact at once to his notice. In case of sudden emergency it 
is then often too late to avoid a collision or game 
Again, though the order may have been received and answered 
by the usual telegraph gear, it does not follow that the 
machinery is manipulated in accordance without delay. 
Hence the officer on deck is practically without any effective 
check upon those working the engines. 

Thackeray's audible direction indicator has been devised to 
overcome this defect, and is so arranged that, whenever the 
handle of the transmitter of the engine-room telegraph is 
moved from “ stop ’’ to “‘ ahead ” or “astern,” a bell near the 
telegraph and another in the engine-room ring, and con- 
tinue to ring, until the order has been carried out. The 
direction indicator is constructed in such a manner that in 
transmitting the order electric circuits are closed in which 
electric bells are included, and in moving the slide valve 
mechanism these circuits are opened. 






Transmitter of Engine 


fig t 
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The method in which this is effected is shown by the 
accompanying diagram. A is the insulation in which are 
inserted the contact plates B, B', B*, and the connecting strip 
C ranged in circles concentric with the axis of the trans- 
mitter handle of the telegraph, or other axis, which is turned 
in the act of transmitting the order. D is an arm on this 
axis, carrying metallic pins which come to rest on the con- 
tact plates and connecting strip. E is the battery. F is the 
projection, fixed to the weigh shaft, which presses in the 
plungers of the contact mechanism as the weigh shaft is 
moved into different positions for carrying out the orders 
“ahead,” “ astern,” and “stop.” The projection and plungers 
are suitably fitted to act when the reversing gear is linked up 
in any position. It will be seen that the plungers are 
numbered similarly, and connected to the contact plates 
above described. 

This direction indicator affords assurance to the navigating 
officer that his orders to the engineer have been understood 
and complied with. Should the engineer inadvertently mis- 
interpret the order sent both officers are instantly warned, as 
the bells continue to ring until the order has been correctly 
carried out. Thus the officer in command is informed whether 
the engines are being worked as he wishes, and makes his 
calculations with assurance and certainty. The engineer 
knows that he has carried out the orders sent tohim. Any 
error, or delay below, is at once apparent to those on deck, 
and the ordinary reply gear of the engine-room anaes is 
rendered unnecessary, as the engines themselves show by 
stopping the bells ringing that the order has not only been 
seen but actually carried out. 

If, for any reason, the engineer shifts the reversing gear 
before a fresh order is given from the bridge, his doing so 
causes the bells on the bridge and in the engine-room to com- 
mence ringing, and thus the attention of the officer on the 
bridge is at once aroused. 

Being an audible signal it is especially valuable at night, 
or during intricate navigation and sudden emergency, possible 


up in looking ahead and giving other orders. 

With the exception of the small contact maker fixed to the 
transmitter of the engine-room telegraph, this apparatus is 
quite distinct. 
communication between the bridge and the engine-room ; so 
that when the ordinary gear of the telegraph gets out of order, 
and the dial in the engine-room fails to correspond or work 
with the dial on the bridge, if the engineer moves his revers- 
ing gear until he stops the bells of this direction indicator | 
ringing he will have carried out the order from the bridge. 
Thackeray's audible direction indicator can be readily 
fitted to any ordinary telegraph and reversing gear, without 
interfering with existing arrangements, and without causing 
extra exertion, attention, or trouble in manipulation or keep- 
ing in order. The makers of this apparatus are Messrs. J. S. 
Starnes and Sons, of Broad-street, Ratcliffe, London, E. It 
has been in use by the Trinity House steamer Irene and other | 





The engines of steamships are sometimes put “ahead” 


vessels for a considerable period, from which satisfactory 
reports have been received. 
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groundings or collision, when the officer’s attention is taken | 


LIGHT. 

Last Saturday, at the’ Royal Institution, Lord Rayleigh, in 
the course of liis second lecture on “ Light,” said that the 
true law of refraction was discovered by Snell, but was first 
published by Descartes, who had access to Snell’s papers ; 
the law was discovered in 1721, and the law is that the sines 
of the angles of incidence and refraction bear a fixed propor. 
tion to each other. In the case of reflection, the transition 
from one medium into another must be sudden ; a ray com. 
ing from planetary space enters our atmosphere from a 
vacuum more perfect than any which we can produce on this 
earth, but the transition being gradual there is no reflection, 
with the exception of that due to the presence of floating 
dust in the air. Total reflection, however, does not depend 
upon suddenness of transition; an upward ray, for instance, 
is bent round, and then comes down again, as in the pheno. 
menon of mirage, which is due to the presence of a layer of 
heated air near the ground; the reflection being total, the 
image seen in the air is practically as 
intense as if the object were to be 
viewed direct. A glass prism con. 
taining a right angle can be so placed 
in relation to incident light as to give 
total reflection, consequently such 
prisms are often used for reversing 
the sides of images in the camera, 
also for erecting images in lantern 
projections which otherwise would be 
seen upside down. Sometimes a 
plane mirror silvered on its front 
surface is used for the purpose, but 
in some respects a prism is the better 
of the two. 

The lecturer next spoke about 
lenses. He said that the crystalline 
lens of the eye casts an image upside 
down on the retina, which has often 
raised the unnecessary question, why 
we do not see objects bottom up- 
wards. The truth is that we do not 
see the image, but we feel it. We can 
see it inverted in the retina of any- 
one else. In getting a focus with 
the eye, the position of the screen is 
not adjusted to the lens, but the lens 
is adjusted to the screen by imeans 
of muscles, especially in the case of 
young people. He then described 
spectacles as possibly one of the 
greatest benefits conferred upon man- 
kind. Some spectacles, he said, are 
made with lower halves which permit 
the seeing of objects close at hand, 
as when reading, and the upper halves 
to permit the seeing of objects at a 
distance ; the lower halves are ground 
so as to be somewhat more powerful 
than the upper halves. 

When Newton first announced that 
white light is composed of various 
colours, the discovery was largely dis- 
believed. At the beginning of the 
present century Goethe argued that 
the idea was absurd, because anyone 
can see for himself that it is not so. 
Newton improved the purity of his 
spectrum by reducing the diameter 
of the round hole through which 
the light first entered a darkened chamber ; now we employ 
a slit for the purpose. Again and again has it been asserted 
by authorities that Newton never used a slit. Brewster, who 
wrote a life of Newton, so might be supposed to know some- 
thing about the subject, says that Newton never used a slit. 
The same mistake seems to be universal, and has been made 
by Helmholtz, Roscoe, Lockyer, Proctor, and Kelvin. Yet, 
in “ Experiment Eleven,” in his work on ‘“ Opticks,” Newton 
tells, in the following words, how he first used a round hole and 
afterwards a slit :—‘‘ Yet instead of the circular hole F, ‘tis 
better to substitute an oblong hole shaped like a long parallelo- 
gram with its length parallel to the prism A BC. For if 
this hole be an inch or twolong, and but a tenth or twentieth 
part of an inch broad, or narrower, the light of the image 
p ¢ will be as simple as before, or simpler, and the image will 
become much broader, and therefore more fit to have experi- 
ments tried in its light than before.”* This paragraph 
describes a slit if anything does. Newton also used a slit 
which was larger at one end than at the other, so as to get a 
spectrum varying in purity and in brightness at different 
elevations. Perhaps the reason of the error into which so 
many have fallen on the subject is, the idea that if 
Newton used a slit he must, with the solar light he used, 
have seen the Fraunhifer lines; indeed, with the optically 
worked prisms he used, with good plane sides, it seems 
as if he must have seen them. Lord Rayleigh added 
that he supposed that Newton was thinking of the 
problems in his mind, so paid no attention to the lines 
at the time, and afterwards forget them; he could quite 
understand how Newton might have looked upon them as 
variations not to be allowed to draw him aside from his main 
object. Newton also re-composed white light from the colours 
of the spectrum, and made and pictured optical apparatus 
for mixing any desired rays of the spectrum; since then the 
method has been several times re-discovered. Helmholtz and 
Captain Abney have used it without apparently being aware 
that it is fully described in Newton’s ‘‘ Opticks.”’ 


He then performed a few experiments by passing the rays 
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| of the spectrum through coloured glasses and liquids, before 


It affords a separate and additional means of } 


they fell upon the screen. He pointed out that blood thus 
gives two marked dark bands in the green, a fact which is 
useful in some cases of analysis. A solution of permanganate 
of potash cuts off the green of the spectrum; an alkalinc 
solution of litmus cuts off the yellow; sulphate of copper 
cuts off the green ; ammonia-sulphate of copper cuts off all the 
rays but those which may be roughly described as a good 
blue. Ruby glass oe oxide of copper, practically 
speaking, cuts off all the rays but the red, consequently when 
a ruby glass screen, and a glass trough containing a solution 
of ammonia-sulphate of copper are superposed, no light at all 
can get through both of them. Mixing two lights is not the 
same as superposing two absorbing media, nor are the result- 
ing colours on the screen the same; in the former case the 
illumination is increased, and in the latter it is diminished. 








* “Opticks.” By Sir Isaac Newton, Knt. Third Edition. London: 
' Printed for William and John Innys at the West End of St. Paul's, 1721. 
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INSTITUTION OF MECHANICAL ENGINEERS, 


RESEARCH COMMITTEE ON MARINE-ENGINE TRIALS, 
(Concluded from page 114.) 

Power measuvement.—The indicators used were as follows:—In 
the Meteor trial, Crosby ; in the Fusi Yama, for the high-pressure 
cylinder, Darkes, and for the low-pressure, Richards; in the 
Colchester, Tartar, and Iona trials, McInnes ; and in the Ville de 
Douvres, Richards. In all cases the indicators were as close to the 
cylinders as possible, the connections being short large pipes, free 
from bends. ‘he instructions for taking diagrams issued to each 
observer engaged on this work in any trial, and printed in page 
241, 1890, show what great care was taken to insure accuracy in 
the diagrams. In ‘Tables 26 and 27 are given the results obtained 
from the diagrams, and also the mean readings from some of the 


| loss was really much more serious. 


| in the trial of the Ville de Douvres was as much as 4°72 lb.; a 


Omitting the Iona, where a 
remarkably good vacuum was obtained, the average absolute con- 
denser pressure in the other four steamers was 2°31 lb., whilst that 


further loss of pressure of 2°41 1b. per square inch should therefore 
be allowed for this, which would increase the loss of power by 237°5- 
horse power, and make the total percentage 12°4 in the Ville de 
Douvres, instead of only 4:4 per cent. In every case, therefore, 
except the Meteor, this loss is sufficiently great to justify some 
attempt to diminish it by increasing the size of the exhaust 
pa or other suitable means ; from the results with the Meteor 
ow-pressure cylinder it seems clear that it can be reduced to a very 
small amount. It should be stated that these calculations assume 
the condenser gauges to have been indicating correctly ; they were 
tested only in the Iona and Ville de Douvres. 

Another notable point is the considerable wire-drawing of steam 











gauges. One of the moststriking featuresin Table 26 isthe consider- | between the boiler and the high-pressure cylinder. This is no 
TABLE 26,—Steam Pressures, 
Mean steam pressures ; | Exhaust in low-pressure | Vacuum in condenser 
per square inch, Mean effective pressures per square inch. cylinder per 
Stvanior absolute. per square inch. square inch, 
pte . ne ae aoa isaac 2 
: High. , - Total re- Below Below ’ , 
Boiler. Initial. High. Inter. Low. dnaeihaiices ate Absolute ar sg Absolute. 
, sich Ibs. Ibs. lbs, Ibs, lbs lbs. Ibs, Ibs. Ibs. lbs. 
n-cline 
compound, 
Fusi Yama Theos 65°10 30°74 1Os7 eo 10-00 3°00 12°48 2°32 
“ . . {70°30 45°65 13°42 4 7 f 10°60 4°40) 4 
Colchester 05°50 Ly4-40 a-a7 12°43) 480 10 30 150 f 12 49 2°51 
Ville de Douvres 120-64 104-04 4 15°54 30°17 S78 6°06 10°12 4°72 
Tripl mpoend 
Meteor 160-10 Meso 5S'46 mW DO 12°38 vag 1 3°30 12°17 2°78 
Tartar 158° 20 156-00 oso 20° OF 3°18 so 10 59 110 woo 170 
lona 17°58 15708 iO 20°44 716 21°13 12°74 1s4 13°88 O70 
TABLE 27.—VPower Measurement. 
Piston constants. Indicated horse-power. 
Steamer. 
High. Inter. Low. Hig’). Inter. Low. Total. 
P HP. HI. H.P. 1.H.P. 1.H.P. 1.8.P. 1 H.P. 
Two cyliader compound, 
Fusi Yama .. oH 18°32 lis-2 203° 1 s71°3 
r P hears | B55 44) ° 35 o32°2 10) »\ 
Colchest 1 10°s4 10°06 sor) s0°3 wr 2s 
Ville de Douvres. . 25° —_ S56 1444-0 an 1533-0 2077-0 
Triple compound. 
Meteor .. li-3l vo 00 Hod oo 0 wo 250 med 
Tartar Tas 20°42 53°27 283°7 408° 5 2 1OS7°4 
lona 4°41 1O°s2 30°54 205°6 221°2 218°6 O45°4 
Piston constant = horse-power per pound of mean effective pressure per square inch on piston. 
TABLE 29,—-Feed Water in Relation to Engine and Power. 
Feed-water used in main engines, Heat per minute. 
‘ . i i = ; Engine 
— Per minute Per hour Per 1-H.D. eas Sewers: Turned into efficiency. 
per hour. Total. Per I.H P. work. 
; Ibs. Ibs, Ibs. Th. units. Th. units. Th. units. Per cent. 
Tio-vylinder compound. 
Furi Yama .. 131 7,500 21°17 141,100 380-0 15,870 ll 2 
Colchester an 43,020 21°73 788,700 Bus "4 84,630 17 
Ville de Douvres 1108 6,180 20°07 1,002,000 BH S 127,300 11°7 
Trip compound, ‘ . 
Metecr 4077 20,860 14°08 528,600 205°6 85,240 16 1 
Tartar S54 21,564 1 Sst _ _ _- 
lona 143°6 8,615 13°35 161,100 240-6 27,590 171 
Total, including auxiliary engines, 22°23 lb. per I.H.P. per hour, + This includes what was most probably priming water. 
TABLE 30.—Steam Jackets, 
Absolute steam pressure per square inch, 
~ Feed used 
Steamer, , Cylinders Cylinder jackets. High-pressure . Ata in 
steam-jacketed . valve No, l No. 2 jackets 
High. Inter. Low chest. nen on 
Triple compound Ibs. Iks. Ibs, lbs, Ibs. lbs. Per cent. 
Meteor High, inter.,low 145°9 v2°4 whey H14s S14 211 _ 
Tartar inter., low ots Trae | 28-6 146-0 §60°7 gis-4 3-4 
loa High 1705s — - 174°5s _ — j4°30 


* High-pressure jacket was shut off, but steam leaked into it, sufficient to show pres:ure varying from 14:6 to over 64°6 Ib. absolute. 


+ This is the mean initial pressure in the high-pressure cylinder. 
§ These are the pressures in the intermediate and low-pressure val 
} In addition to this, the drain from steam pipe and high-pressure 


able difference between the average back-pressurein the low-pressure | 
cylinder and the condenser pressure. ie Table 28 is shown for 
each steamer the amount of this difference, and the equivalent 
increased horse-power which would have been obtained in the low- | 





TABLE 28,—Défference between Back Pressure in Low-pressure 
Cylinder and Pressure in Condenser; and Equivalent Horse- 


Powe Me 
Difference Equivalent horse-power. 
; between back pressure aa a 
Steamer. in low-pressure cylinder | Percentage of 
and condenser pressure Actual. total horse- 
per square inch. powerdeveloped 
Tiro-cylinder Ibs. | OP. Per cent. 
compound, 
Fusi Yama 1°58 28°04 78 
Colcheste ” | 77°20) : 
chester 14 | {$530} "5 
Ville de Douvres | 1°34 132°10 44 
Triple compound 
Meteor 0°57 37-90 “9 
Tartar roe, 2°40 132°60 12°2 
| 
Jona .. a] 1-14 34°82 a4 


;ronsare cylinder had its back pressure been the same as that of 
( ~ condenser ; and this incease would of course have been brought 
_— without the expenditure of any more steam, As regards the 

ille de Douvres, however, this comparison hardly suffices, because 


her condenser vacuum was so bad on the day of the trial that the 




















ve chests not in the receivers. 
valve chest was 0°61 per cent. of the total feed. 


doubt largely due to the action of the valve gear, since the gauges 
on the high-pressure valve-chest show a much closer agreement 
with the boiler, For instance, with the Iona the pressures are: 
Boiler 179°58, valve-chest 17458, initial in cylinder 15708 lb. per 
square inch. It certainly does not seem worth while to design a 
boiler to carry such a heavy pressure as 1801b, absolute, if nearly 
13 per cent. of this is to be lost between the boiler and the first 
cylinder, though no doubt the superheating produced may lessen 
initial condensation, and thereby make up the loss. 
‘eed-water.—This having already been dealt with very fully in 
connection with the boilers, it will Le necessary to give only a few 
additional figures, referring the consumption of feed-water to the 
engine and to the horse-power developed. In all the trials prior 
to that of the Iona, the circulating pump was driven by a separate 
engine deriving its steam from a separate boiler, while in the Iona 
it was driven by the main engine. In the Ville de Douvres trial, 
both this engine and the fan engines drew their steam from the 
main boilers ; but supplementary trials were afterwards made to 
determine their steam consumption, and corrections are made in 
the total feed in the main trial to allow for the steam they used. 
In Table 29 the figures apply to the main engines only. The actual 
economy of the machinery in the Iona is therefore really greater in 
comparison with the other engines than is shown by Table 29, 
because the rate of steam consumption in the auxiliary engines 
would be much higher than in the main engines, 
Steam jackets,—None of the two-cylinder compound engines were 
fitted with jackets ; attentionis therefore confined tothe triple engines 
for the purpose of comparison. Unfortunately it was not possible 
to measure separately the steam condensed in the Meteor jackets, 
but only the steam pressure in the jackets was measured ; the 
wetness of the steam in the cylinders is known therefore only 
approximately. For the other two steamers the quantity con- 
densed in the jackets is known, and therefore the percen 





There are thus only two examples of the high-pressure cylinder 
jacketed, against one unjacketed or practically so. On calculating 
from the indicator diagrams the steam present in the high-pressure 
cylinder just after cut-off, it is found that the percentages of total 
feed so accounted for are :—Meteor 77°1, Iona 63°4, Tartar 45-2 
per cent. In the Tartar it is impossible to cay how much of the 
excessive wetness of the steam may have been due to priming, and 
how much to initial condensation intensified moreover by priming. 
In the Iona the percentage of total feed condensed in the steam 
jacket is not high, and may to some extent — the greater 
wetness of the steam than in the Meteor, especially when it is re- 
membered that the Iona jacket gave heat not only to the high- 
pressure cylinder but also to the second receiver. On examining 
the percentages of steam present near the end of the stroke in the 
intermediate cylinder, the results given in the reports appear 
anomalous. They are :— 
Meteor .. 80 2% steam, or 3°] 
Tartar .. 58°2 13 0% » 
Jona - 749% 1154 ” 
The lona having no jacket to her intermediate cylinder, it seems 
difficult to believe that there has been much re-evaporation in this 
cylinder. It has therefore been thought worth while to calculate 
the percentage of steam present just before release in the high- 
pressure cylinders, in order to detect whether there was condensa- 
tion or re-evaporation going on during the stroke in that cylinder. 
The following are the results of the calculation :— 

Tartar 
Iona 


more than at cut-off in high-pressure cyl. 
” 4 
” 


” ” 


” ” 


63°97 steam at release, or 18°77 more than at cut-off. 
655% yy 21 

These results seem to show slight re-evaporation in the Iona during 
the high-pressure stroke, and a great amount in the Tartar: . 
which appears extraordinary when it is remembered that the Iona 
high-pressure cylinder was well jacketed, while in the Tartar the 
jacket was practically not in use. In order to test the matter more 
conclusively, the total weight of steam present in the high-pressure 
cylinder and clearance has been calculated for two points, one just 
after cut-off and one just before releas2. The figures are given in 
Table 31. The great re-evaporatioa in the Tartar the author 


” ” ” 


TABLE 31.—Steam in High-pressure Cylinder (including Clearance) 
at Cut-off and at Releuse. 


Gain 
per cent. 


High-pressure 
cylinder 


Weight of steam per rev. 














Steamer. jacketed cr After At on 

not jacketed. cut-off. release total feed. 

Ibs. Ibs. Per cent. 
Fusi Yama Not jacketed 2°3 2°31 30 
Colchester Not jacketed OTT G'S4 o's 
Ville de Douvres| Nut jacketed 27°02 26°36 0-2 
lona Jacketed 2°26 2°44 re § 
Tartar Jacket not in use 3°39 4°33 18°3 


thinks is to be explained only by the assumption of fone alarge 
quantity of water must have been carried over with the steam, and 
afterwards evaporated. The difficulty, however, still remains of 
explaining where the heat needed for this purpose came from ; and 
at present the author sees no way of accounting for it satisfactorily. 
In Table 32 is shown for each steamer the percentage of total feed 


TABLE 32,—Percentage of Total Feed Present as Steam in Cylinders 
at Ditierent Points in Stroke. 











High-pressure cylinder. Inter- Low- 
Sthesine — — ———_ --— — mediate. pressure. 
eens After Before Before Before 
cut-off. release. release. release. 
= — : Per cent. Per cent. Per cent. Per cent. 
Tiro-cylinder 
compound, 
Fusi Yama N 83:1 Nss'l — N 70's 
Colchester N 72°0 N 75°2 -- N 52°7 
Ville de Douvres N80 6 N 79°3 N 72°5 
Triple compound 
Meteor Jil J — J 80-2 J 75°3 
Tartar N 45°2 N 63°9 J 58°2 J 603 
Iona J 63°4 J 65°5 N74°9 N 59-1 


J = Jacketed. N = Not jacketed. 
* 49 1 at a much earlier point in stroke. 
present as steam in the high-pressure cylinder after cut-off, and 
before release in this and the other cylinders. From these figures 
it is seen that just after cut-off in the high-pressure cylinder the 
unjacketed two-cylinder compound engines actually show present 
as steam a much greater proportion of the total feed than do the 
jacketed triple engines. As the only explanation which seems 
at all feasible is that the area of surface in the jacketed cylinders 
must be greater per pound of steam entering per minute, this has 
been calculated out, and the results are shown in Table 33. An 


TABLE 33.—IJnitial Condensation in High-pressure Cylinder. 





Area of cooling surface. 


; Feed Range | Per pound of 
_ Steamer. present of Total. entering steam 
High-pressure as temper- per minute 
cylinder, steam | ature ee ee 








jacketed or not. at in ae 3 
cut-off. cylinder Clear- —— Clear a 
ance. cut-off. | 92° | cut-off. 
Su) lan | (Perdenties Wt |'Bas te ft. | Sq ft. | Sq. ft. 
Triple compound. Percent) Deg. F. Sq. ft. Sq.ft. Sq ft. Sq. ft 
Meteor, jacketed 7 7 _— 15°40 -- 4°45 
Iona, jacketed 63°4 Sl 12°75 5°58 11°30 4°98 
Tartar 45°2 D4 25°40 715 ooo 2°79 
Twro-cylinder 
compound, 
3 (Fusi Yama 8371 58 17°30 o's4 14°66 S:34 
> 
P} Colchester 72°0 73 45°20 28°54 | :10°92 5760 
© ¢ 
2 
> [vine de Douvres 80°6 69 84°73 47°23 6°05 3°37 
= 


inspection of the indicator diagrams shows that in almost all of 
them the compression in the high-pressure cylinder was carried up 
nearly to the initial pressure of the entering steam, except in the 
Colchester where the compression was small. It seems therefore 
unlikely that the clearance surfaces can have had any great effect 
in causing condensation of the — steam ; the difference of 
temperature must have been slight, and the clearance walls must 
have been almost dry. On the other hand the surface of the 
cylinder walls is exposed to a considerable range of temperature, 
namely, from the exhaust temperature up to that of the initial 
steam. It is therefore to be expected that, where this surface was 
larger per pound of steam admitted per minute, the condensation 
would Be reater for a given range of temperature. The figures in 
Table 33 for the Meteor and Iona, both jacketed, show that this 
expectation is fulfilled pretty closely ; the anomalous figures for 
the Tartar, when its small surfaces and low range of temperature 





e of 
total feed so used. The necessary figures are given in Tatle 30, 


are considered, can be explained only on the assumption of the 
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enormous influence exerted by the priming water present. In the 
non-jacketed engines, no explanation seems satisfactory for the 
high percentage of steam present in the Fusi Yama; judging 
from the large surface ex to the entering steam, considerable 
initial condensation woul be expected, while as a matter of fact 
there appears to have been but little. It is generally found that 
an engine with large initial d tion is unecc ical, and 
more so than an engine with small initial condensation ; but the 
figures for the Meteor and Iona present an apparent discrepancy, 
their initial condensation being respectively 22 ‘D and 36°6 per cent., 
while the steam consumption per horse-power per hour is 14°98 Ib. 
and 13°35 1b. respectively. The explanation, however, is most pro- 
bably to be found in the much larger ratio of expansion adopted 
in the Iona, and the consequent partial saving of the loss due to 
incomplete expansion of steam down to the back pressure. 

Expansion of steam.—By measurement of the approximate point 
of cut-off from mean indicator diagrams, the total ratio of expan- 
sion has been calculated as follows ;— 





Trro- jFusiYama .. .. 61 times. Boiler pressure, 56°S4Ib. 
cylinder ~ Colchester —  e * - 80°50 Ib. 
compound. \Villede Douvres |. 5-7 ne ” » —- 10580 Ib, 
Triple- { ee os «. see ee ms 145°20 1b. 
EE ce kk eT “ » -*:148°60 1b. 
pound. \iona .. |. ‘wo 7 - 8 165-001b. 


It will be seen that, except in the Fusi Yama, the two-cylinder 
compound engines with their late cut-off obtain only a compara- 
tively small ratio of expansion for the boiler pressures at which 
they work. Since the use of simple valve gear seems indispensable, 
owing to the necessity of avoiding complications in the working of 
such engines, the consumption of steam per horse-power per hour 
is likely to remain over 20 1b. in ican engines, contrasting 
unfavourably with the results obtained in compound engines on 
land. The great expansion obtained in the Iona with its high effici- 
ency is a A pond of the fact that economy results from such practice. 
It is in all probability due to this high ratio of expansion that, 
though a much greater initial condensation is shown in her high- 
pressure cylinder as compared with the Meteor, still the consump- 
tion of steam is less. 

Weight and horse-power.—It may be useful to give in Table 34 
the actual weight of machinery when in working order, and the 
horse-power developed. 

















TABLE 34.— Weight of Machinery, and Indicated Horse-porer. 
Total Indicated ho: se-power. Net volume 
Steamer. weight of of boiler 
machinery. Total. Per ton. per L.H.P. 
Wicemialtiediinr Tons. 1.H.P. 1 HP. Cub ft. 
compound, 
Fusi Yama. 100 371-3 37 4°53 
Colchester ; 395 1979°7 5°0 2°52 
Ville de Douvres 301 277 0 8-2 2-09 
Triple-compor ind 
Meteor .. . 390°5 1094-0 a1 2°72 
Tartar aces 201 10ST "4 37 4 33 


are 202 64574 371 415 








Circulating «rater.—Only in the last two trials made, namely, the 
Iona and the Ville de Douvres, was any measurement attempted of 
temperatures of the circulating water. The temperatures of the 
inlet and the outlet were measured, as well as the hot-well tempera- 
ture. They were as follows :— 

Jona.. .. .. .. 55°8 deg. inlet and 75°5 deg. outlet = 19°7 deg. rise. 
Ville de Douvres.. 61°7 deg. inlet and 85°0 deg outlet = 23°3 deg. rise. 
Calculating from the heat contained in the steam at release in 
the low-pressure cylinder, the quantity of circulating water per 
pound of steam must have been 52°51b. and 43°1 lb. respectively, 
with 9°47 square feet and 5°93 square feet of condensing surface 
respectively per pound of steam. 

Conclusions.—A highly important point as to the possible 
economy of triple compound engines the author considers still 
remains undecided, namely, the influence of thorough jacketing. 
The ratio of expansion differs so greatly in the Meteor and the 
Iona that it is not possible to compare them in regard to jacket 
influence. What is wanted to determine this point is a pair of 
consecutive trials on the same set of engines in which all three 
cylinders are jacketed, one trial with none of the jackets in use, 
the other with all three in use. If the Iona engines had been 
thoroughly jacketed, still greater economy, the author believes, 
would have been obtained, when her great expansion is considered. 

One of the chief objects of the Committee was to show that it is 
perfectly practicable to carry out a complete test of the propelling 
machinery of a steamer without interfering in any way with the 
ordinary working; this the author thinks has been decisively 
proved. Further the trial of the Ville de Douvres has shown that 
by using a meter the measurement of the feed may be made as 
simply and easily as the weighing of the coal. If indicator 
diagrams are taken at regular intervals, and fuel and feed measured 
over a given time, the absolute efficiencies of both boilers and 
engines are determined with as much ease on board ship as on 
land. The work of the Committee the author therefore trusts will 
induce shipowners to have systematic tests made of the propelling 
machinery of their steamers, as is now done on land by millowners 
and other large users of steam power. 








AMERICAN ENGINEERING NEWS. 
(From our own Correspondent.) 

Missouri River Bridge.—Another bridge over the Missouri River 
has recently been completed, and is at Bellefontaine, carrying the 
new St. Louis extension of the Chicago, Burlington, and Quincy 
Railway. The charter was granted in 1889, soundings were made 
the same year, and the present site selected in 1891. Work was 
commenced in July, 1892, and the piers were completed in July, 
1893. Itisa double track bridge, with four river spans of 44ofe 
each, approached on the south side by a short embankment—the 
river bank being very steep—and on the north by 2000ft. of trestle, 
which will be filled in as a solid bank, and a steel viaduct 850ft. 
long. The four main spans weigh 2,800,0001b. The four river 
piers are founded on pneumatic caissons, the deepest of which is 
sunk 102ft. below low water. Three of these caissons are 30ft. b 
70ft., and the fourth is 24ft. by 60ft. The piers and cole 
abutment are of limestone masonry, with a facing of nite 
between high and low water-marks. The trusses are of steel, 
440ft. long, 55ft. deep, and 30ft. apart, with substantial overhead 
bracing. All rivet holes are reamed out. The north approach 
viaduct has twenty-seven brick piers surmounted by steel towers, 
the posts of which are spaced 28ft. 6in. and 32ft. 2in. apart. 
These carry twenty-eight spans of 30ft. 4in. each. This bridge 
and its connections will give the road an independent line into St. 
Louis for that part of its system west of the Mississippi River. 

Electric inclined railray.—A railway has recently been opened 
near Los Angeles, Cal., which ascends Echo Mountain and Mount 
Lowe, 6000ft. above sea level, the bottom being 1000ft. above that 
level. The first part of the line ascends by grades of 7} per cent. 
maximum to an altitude of 2200ft. in three miles. It is an ordinary 
trolley line, but has its own roadbed instead of being built on a 
highway. Two Otto gas engines of 60-horse power each, using gas 
from gasoline, drive an Edison generator, which supplies current 
for this lower section of tbe line and for a 75-horse power motor, 
which drives the cable plant of the second section. Pelton water- 
wheels, however, are to replace the gas engines. The second 
section of the road is a cable incline with three rails, and a four- 


lhin, diameter. This incline is 3000ft. long, rising 1300ft., and 
being mostly along the side of the mountain, but having one trestle 
200ft. long, with a rise of 100ft.; the steepest grade on this section 
is 59 we cent., or 11 per cent. steeper than the Mount Pilatus 
Rack Railway. As the cars balance one another no great lifting 
power is required. At this point there is a fine hotel, the roof 
of which is level with the incline railway station, so that visitors 
descend into the hotel by the elevators, Considerable expenditure 
has been incurred in making this spot an attractive resort for 
tourists and for day excursions, by making accessible various 
waterfalls, points of view, &c. From the end of this second section 
another electric trolley line is being carried up from the present 
terminus of 3500ft. above sea level to the summit of Mount Lowe, 
6000ft. 

Canal improvement.—The Erie Canal, which is owned by the 
State of New York, has always played an important part in the 
regulation of railway rates from western points to the seaboard, 
the rates coming down considerably when the canal navigation 
season opens, and going up again when the season closes. The 
policy of this State towards its canal system has had much to do 
with building up the commerce of the Port of New York, and 
adhesion to this policy is still a commercial necessity. Improve- 
ments in the canals are now necessary to increase the carrying 
capacity, and one project, which bas been put forward several 
times, is the construction of a ship canal from Lake Erie to the 
Hudson River, having a width of 100ft. at bottom, depth of 18ft., 
and locks 450ft. long and 60ft. wide. The cost would be about 
125,000,000 dols. to 150,100,000 dols. A more attainable project is 
that of increasing the present standard depth of 7ft. to 9ft. by 
excavating the bottom, raising the banks, or both. This would 
cost only about 1,150,000 dols., and is estimated to shorten the trip 
by nineteen hours, by reducing the resistance. Carrying single 
boatloads by horse towage is a very poor business, but good results 
are shied by fleets consisting of a steamer of 180 tons capacity, 
and three boats of 250 tons capacity each, making a total of about 
930 tons per fleet, making greater speed, and consequently making 
a greater number of trips in each season. Electric traction has 
been tried experimentally, as I have already noted, and present 
indications are toward developments in steam or electric traction. 

Burnt clay ballast.—Burnt clay has been used in street work 
and for railway ballast since 1880, and is now very extensively 
used for the latter purpose in the West, while at the World's Fair 
was shown a specimen of a country road built with this material. 
Almost any kind of clay orclayey earth can be used, but the nearer 
it approaches brick clay the better. The site having been selected, 
the place for the pile is covered with slack coal, and a special form 
of steam plough is used to dig the clay and pile it. On the layer 
of earth is laid. a row of old sleepers, refuse timber, kindling wood, 
&c., and this is covered with a layer of slack coal and a thin layer 
of clay. The wood is then lighted for the whole length of the 
pile, 500ft. to 1000ft., and the excavator running on a lel 
track digs a trench and delivers the excavated clay on Goats. 
Upon the clay is sprinkled more slack coal, and so the process goes 
on until the pile is sometimes 25ft. high. The fire is kept from 
leaking through by filling up all holes. The clay must be 
thoroughly baked or it will crumble under the traffic, or turn to 
mud in wet weather. It is loaded on cars at the pile, and is gene- 
rally laid pretty thick on the track. It is an economical material 
and very satisfactory if properly burned, Several companies con- 
tract for its manufacture, and in some cases the railway company 
supplies the coal so as to insure that sufficient is used to get the 
best results from the ballast. 








AMERICAN NOTES. 
(From our own Correspondent.) 
New York, February 13th, 1894. 

AN improvement in the smaller industries throughout the 
pent | is now apparent, especially in textiles and a work 

nerally, growing out of the exhaustion of stocks. is has 

riven retailers into market, and their demands have started mills 
to an encouraging degree. The larger industries are not yet 
affected. The iron trade has improved materially within a few 
days. An order for 25,000 tons a bridge iron wil! soon be given 
cut ; in fact, the announcement of its placing has already been 
made, but is an error. Orders for 1000 freight cars were placed 
last week in Pennsylvania works. As soon as the railway com- 

ies begin to buy, a decided stimulus will be imparted to trade. 

e financial condition is improving, and discounts are on the 
increase. An advance in freight rates is one of the probabilities of 
the near future. The industries are awaiting more settled condi- 
tions. Millowners are unwilling to buy material for more than 
orders in hand. Prices are drooping in several lines, but a reaction 
to higher quotations is inevitable, when the legitimate demands 
of the country are presented. A vast amount of work isin sight, 
and a better feeling consequently prevails, Mill irons are offered 
at 10dols. to 11 dols.; No. 1 foundry, 13 dols. to 14 dols.; merchant 
iron, 25 dols. to 30 dols. per ton ; steel rails, 24 dols.; bridge iron, 
24 dols. to 32dols, The conviction is gaining ground that the 
policy of restricted production in all industries cannot be followed 
much longer with safety. 
A great deal of anxiety prevails in manufacturing circles as to 
the outcome of the tariff debate in the Senate. Domestic manu- 
facturing interests will suffer less than has been anticipated. So 
soon as the Bill is signed there will be a general reduction of 
wages, to even matters up. A large volume of business will be 
eee aboutthesame time, consisting of work forrailroad equipment, 

ridge building, and general construction work into which iron 
and steel enter. Small buyers are increasingin numbers, and 
makers of nails, barbed wire, and merchant steel, report an 
improving demand. The financial situation has not changed. 
The volume of idle money has not been reduced. A general im- 
provement, it is believed, will manifest itself as soon as manufac- 
turers know what to expect. Railroad earnings continue dis- 
opening. The grain markets are disturbed by extremely low 
prices. Mining operations are obstructed in several localities b: 
the inclement weather. The anthracite regiun of Pennsylvania is 
working only half time. Steel rails are selling slowly at 24 dols. 
No, 1 foundry iron is 14 dols.; steel billets, 18dols. Southern iron 
makers have withdrawn their lowest quotations, and are standing 
out for ey better terms. There is a general feeling that a 
little larger volume of business is near at hand. 








PRESENTATION TO SIR HENRY TRUEMAN Woop.—On the evening 
of Thursday, February 15th, Sir Henry Trueman Wood, M.A., was 
entertained at dinner at the Cannon-street Hotel by a party of 
the Judges who represented the United Kingdom at the late 
Exhibition at Chicago, as a mark of their r for his care and 
assiduity in — for their comfort at Victoria House during 
the period of judging in July, August, and September last. The 
company included representatives of the fine arts, manufactures, 
and engineering ; most of the judges residing in this country having 
supported the movement and signified their intention of being 
present, although a few of them were prevented by illness or 
unforeseen business from attending. Mr. J. F. Atkinson, of 
Sheffield, the Master Cutler during the Exhibition year, had 
expressed a desire to preside; but argo crey | he was kept 
away by a sudden attack of illness, which disabled him at the last 
moment ; and Mr. George Shaw, the judge for sanitary engineer- 
ing, took his place. After the dinner the Chairman, in the name 
of the body of Judges, presented their guest with a silver tankard 
contained in an ornamental case, with an a propriate inscription, 
as a souvenir of the meeting. Sir Henry Wood's services in this 
matter were of considerable importance, as by doing his best to 
keep the Judges in working order during a very trying time— 
especially to those unfamiliar with the American climate and 
manner of living—he greatly facilitated the conclusion of their 
worl:, and it is therefote pleasant to note that these services have 





rail passing place for the two cars attached to an endless wire cable 








THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, ANp 
OTHER DISTRICTS. 

(From our own Correspondent.) 

THE best eee on this iron market is occupied by pig iron, in 

which the late sales have been so satisfactory that Midland makers 

continue largely independent of any further orders for the 
present, and hardly care to quote for new business, Sellers are 
very firm in their prices, and stand out this week for 4és, to 
46s., less 24 per cent., for Northampton and Derbyshire forge pigs 
and 46s. net for Lincolnshire delivered in this district. Hematite, 
are 55s, to 56s, for forge sorts, and 57s. to 57s, 6d. for foundr 

qualities, The Thorncliffe brand of pig iron is quoted 52s, 6d 
but the price is too high to encourage business. The finished iron 
trade does not show much increase of orders, and many of the mills 
are only making four days per week. This is particularly the case 
in the sheet iron trade. The price for black sheets is £6 17s, 6q 

to £7 doubles. Galvanised corrugated qualities are quoted £10 10s, 
to £10 15s. for 24 w.g., f.o.b. Liverpool, and in some cases even less 
is accepted. Common bars are firm at £5 15s. to £5 17s, 6d., and 
merchant sections £6 5s. to £6 7s. 6d. Marked bars remain at 
£7 10s. to £8 2s, 6d. For common hoops the price named is 
£6 5s., and gas tube strip £5 15s, 

A good deal of surprise has been occasioned in some iron trade 
circles this week by the announcement that owing to the dearness 
of pig iron and the increasing cheapness of steel, the manufactured 
ironmasters are dispensing with puddlers’ services. This is brought 
about by steel plate scrap and other steel being used instead of 
puddled bars for rolling down in the mills into sheets, hoops 
a and other sorts of products. One of the largest sheet iron. 
works have given notice to a number of their puddilers that a con. 
siderable part of their forges will be kept idle, and other works 
are doing the same, or are expected to. Steel plate scrap can be 
bought for £3 to £3 5s, and £3 10s., as compared with puddled 
bars at £3 lds, to £4 5s, per ton. 

A new feature has made its appearance in the steel trade. It is 
reported by factured ir ters here that a demand has 
suddenly sprung up from the Yorkshire and North of England 
basic steel works for the tap cinder produced from the puddling 
furnaces. This the steel works require as a new mixture in the 
furnaces, Instead of, as hitherto, selling this product at about 3d, 
per ton to the cinder pig makers for mixing, local finished iron. 
masters are able to secure 4s, per ton, and contracts to supply to 
the steel makers for two years, 

In engineering circles much satisfaction has been occasioned by 
the character of the annual report of the Patent Shaft and Axle. 
tree Company, Wednesbury, one of the largest engineering and 
iron and steel concerns in Staffordshire. After providing for all 
bad and doubtful debts, the concern shows a small profit on the 
past year’s working, as compared with a loss, twelve months ago, of 
over £10,000. The directors announce that, es the advice 
of an eminent mining engineer, they determined last year, after 
careful and searching investigation, to close two of their collieries, 
and the result has been a profit from the remaining pits, instead of a 
loss upon all the collieries asin previous years. This report, taken in 
connection with the report of the Patent Nut and Bolt Company, 
Birmingham, showing a net profit on the year of £31,228, which 
enables the declaration of a 10 per cent. dividend, and the carry- 
ing forward of £19,000, is regarded by manufacturers as clearly 
indicating a revival in trade, and has been very welcome. 

The board of the Birmingham Railway Carriage and Wagon 
Company state that they think they discern signs of coming im- 
provement in trade. The stock of wagons now held by the 
company is 5921, the whole of which are let, and they have a 
reserve and depreciation fund of £107,000. Including £9000 
brought forward, a net balance on the year’s working of £22,500 
is available for distribution among the shareholders, out of which 
a dividend of 74 per cent. is recommended on the original capital, 
and 6 per cent. preference, 

The Midland engineers assembled in large numbers at the close 
of last week at Stourbridge to receive the inaugural address of the 
new president, Mr. R. O, Paterson, of Cheltenham. The preside: t 
warns gas authorities, in view of recent labour events, to store 
larger stocks of coal, for although this will mean locking up more 
money and increasing the costs of production, it is apparently a 
necessity. No convenient substitute could be found for coal, and 
if the cost was to be permanently raised the price of gas must 
follow in the same direction. The engineers afterwards visited the 
Stourbridge gasworks, which are believed to be on the best lines. 
Special attention was attracted tc a new gasholder which has just 
been completed by Messrs. Dempster, of Manchester, which rises 
or falls laterally without pillar supports, and may be said to screw 
and unscrew in its sheath. It is comparatively a new principle and 
a novelty even to many gas engineers, 

Artesian well engineers hereabouts are a good deal interested in 

some —_ which have just been made at Bridgnorth by 

order of the Corporation, to ascertain the existence of a new 
spring of water by means of the divining rod. Although some 
members of the Corporation have greatly ridiculed the proposal, 
ap expert was engaged, and indicated a spot in a field near the 
Conduit House, where a strong spring would be found at a depth 
of about 35ft. Upon boring being commenced at 22ft. water 
began to make its appearance, and at a depth of 36ft. 6in., which 
has now been reached, a strong spring has been struck. If the 
quantity and quality prove satisfactory, it is intended to lay down 
pipes for a regular additional supply to the town. 














NOTES FROM LANCASHIRE. 

(From our own Correspondent.) 
Manches‘er.—‘There was again only a quiet iron market at Man- 
chester on Tuesday, the position being much as noted last week. 
Here and there fair inquiries for pig iron are reported ; but gene- 
rally only a limited weight of business was stirring, owing to large 
users for the most being well bought for present requirements. 
With district brands practically out of the market, Lancashire pig 
ironmakers have been selling pretty freely at their full rates, equal 
to 44s. 6d. and 45s, for forge to 45s. 6d. for foundry, less 2}, 
delivered Manchester, and they are now tolerably independent as 
regards further business. The blowing in of several furnaces in 
Lincolnshire and Derbyshire has not yet produced any appreciable 
effect as rds supplies of district brands coming into this market, 
makers still for the most part having littleor nothing to offer ; and for 
anything like prompt delivery quotations are not more than nominal 
at 43s, for forge to 44s. for foundry, Lincolnshire, net cash, and 
51s. for foundry Derbyshire, less 2), delivered Manchester. Out- 
side brands have shown a hardening —7 during the past 
week, and Scotch iron is difficult to buy at all in any quantity. 
For good foundry Middlesbrough makers are not quoting under 
45s. 1d, to 45s, 4d., net cash, delivered Manchester, and ordinary 
brands are not obtainable much under these figures. The leading 
Scotch brands coming into this market are for the most part only 
obtainable through merchants who happen to hold stocks, and 
these as a rule are but small: For Eglinton 48s., for Glengarnock 
51s. 6d., and for Gartsherrie 52s., net prompt cash, is now being 
quoted for delivery at the Lancashire ports. 5 
The finished iron trade is slow in developing any really material 
improvement, and although makers are mostly well sold for the 
present, some of them report orders running out more quickly 
than they are being replaced. The position, however, taking it all 
through, is stronger, and prices are hardening upon the minimum 
figures which have recently been taken. Lancashire bars can still 
in some cases be bought at £5 12s, 6d., but the tendency is to 
stiffen up to £5 15s,, with North Staffordshire bars firm at 
£5 17s. 6d.; Lancashire sheets remain at £7 5s. to £7 7s. 6d.; 





been so appropriately recognised, 


Staffordshire, £7 7s, 6d, to £7 10s.; and Lancashire hoops, £6 for 
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random up to £6 5s, for special cut lengths, delivered in this 
istrict. 

a steel trade generally is showing a gradual improvement, 
except that billets continue to be offered here at very low figures. 
In hematites a fair business is being done, and good foundry 
qualities are firm at about 54s., less 24, but local makers of steel 
billets who have been holding out for £4 4s., net cash, delivered 
Manchester, have been completely undersold by billets coming in 
from other districts, which have been quoted as low as £4, 
delivered here. In mannfactured steel prices are gradually harden- 
ing, and local makers have sold fair quantities of boiler-plates at 
£6 12s, 6d., whilst Seotch boiler-plates are firm at £6 10s. to 
£6 12s. 6d., and ear an ship and bridge-plates at £6 5s., with 
the same price ruling for bars, delivered here. 

Although unquestionably there is an improvement going on in 
the engineering industries, so far it makes but slow progress. 
New work, it is true, is coming forward rather more freely, and 
here and there establishments are getting tolerably well supplied 
with orders, but there are a number of engineering shops througb- 
out the district that are still very short of work. Machine tool 
makers, particularly in the lighter class of tools, have more workin 
hand, whilst boiler-makers report new orders coming forward more 
freely than they have been doing recently, and there seems to 
be some better prospect so far as locomotive builders are con- 
cerned. With regard to the marine engineering and shipbuilding 
industries, the increased activity ——— in the important centres 
of the North has not made itself felt in the engineering shops and 
shipbuilding yards on the Liverpool side of the Mersey. The other 
day | took the round of the principal establishments, and extreme 
depression was the report sous. On the Liverpool side the 
shipbuilding industry would seem to have almost disappeared. 
Various reasons are given for this decline in shipbuilding, one being 
that the yards are not laid out for building the a large 
vessels which are now generally required, whilst hig er wages and 
cost of nraterial as compared with the North are also set down as 
having tended to drive trade away from the Mersey. On the 
Birkenhead side, Messrs. Laird Brothers have not been so short of 
work for ro past, and until the last week or so they were 
simply engaged in finishing vessels—chiefly Government work— 
which were launched towards the close of last year. They have, 
however, now received orders from the Government for building 
three new torpedo boat catchers of the new class, the keels of 
which are now being laid down, and these will at any rate keep 
tne yard to some extent employed for the remainder of the 
year. The firm are, of course, expecting to secure a share 
of the prospective important Government work in connection 
with the building of large battleships, but judging from the 
tenders which have been recently sent in by other shipbuilding 
firms, even this work could scarcely under present conditions be 
secured on anything like remunerative terms. With regard to 
marine engineering there is little or no new work of any moment 
stirring, and the only matter of interest I came across is that 
Messrs. Fawcett, Preston, and Co. have just completed one of 
their new patent hydraulic steering gears, of which a full descrip- 
tion was given some time back in ‘THE ENGINEER. This has been 
put upon the steamship Maroa, built by Messrs. W. Doxford, of 
Sunderland. The vessel is 450ft. long by 52ft. broad, with a 
draught of 26ft., and a speed of 11 knots. The preliminary trials 
of this hydraulic steering gear have, I understand, been very 
satisfactory. 

The other day I was through the works of the Atlas Engineering 
Company, of Levenshulme, near Manchester, and was shown a 
number of new patterns in its special line of machine tools, 
chiefly of what may be termed the Anglo-American type. One of 
these new patterns is a machine for boring six 6in. holes simulta- 
neously, the tool being fitted with machine cut steel gearing 
throughout ; and another, a horizontal boring and milling machine 
for milling a surface 6ft. by 5ft. at one setting, so arranged that 
it will drill and bore upon any part of this surface automatic feeds 
in all directions, with quick traversing motions for moving the 
upright, and carriages from one position to another being a 
special feature, whilst all the motions are so arranged that they 
are under the control of the operator from a platform in front 
of the carriage. The company is also engaged upon a new 
line of American pattern lathes and newly-designed milling 
machines presenting some features of novelty. Amongst these 
it is making a leading line of a new type of lathe, with a 
patented arrangement for aan number of pitches without 
alteration of the change gears. his is effected by an arrange- 
ment of differential gearing placed inside the bed of the machine, 
beneath the fixed headstock, the operator simply moving a lever 
up to a given number upon an index dial, and the required pitch 
can at once be got. Other new designs in milling machines include 
several of the horizontal type, which combine the principal features 
of the latest types of American tools of this class with the greater 
strength of English tools. The machines of the universal type are 
provided with an improved central driving arrangement for work- 
ing the feeds, so that the table can traverse at any angle, or swivel 
completely round, and they are designed for doing an exceptionally 
large range of work, Another new tool is a specially ingenious 
screwing machine for screwing small bolts, &c, capable of turning 
out 800 to 1000 bolts per hour. This machine is also a combination 
of American ideas with improvements introduced by the firm ; the 
chief feature is that a simple movement of a lever brings the 
work up to the dies and screws it, then releases the dies, and a 
backward movement of the same lever opens the jaws holding the 
article, and drops the latter out finished. 

Messrs. Baxendale and Co., Miller-street, Manchester, have 
entered into arrangements with the Manchester ShipCanal Company 
to undertake the electric lighting of vessels navigating the Canal 
during the dark ; and they have in readiness, both at the Eastham 
Locks end of the Canal and the Manchester Docks end, complete 
portable electric plants, comprising small engines and dynamos 
combined, search light projector of the Admiralty pattern, with 
a staff of men for working the apparatus, which is of similar type 
to that which they have been supplying for the last twelve months, 
with very good results, for lighting vessels through the Suez Canal. 
The search light is of 40,000 to 50,000-candle power, enabling the 
vessel to clearly distinguish the banks, buoys, locks, &c., three- 
quarters of a mile ahead, and they are also providing powerful 
electric mast lamps of 8000-candle power to light up vessels and 
surroundings when coaling at night, or tying up, entering locks, 
docks, or moorings. 

The returns of membership of the Amalgamated Society of 
Engineers, which have been made up to the close of last year, 
show that notwithstanding the very depressed condition of trade 
during 1893, and the exceptionally heavy calls made upon the 
members in the way of special levies of one sort or another, the 
society has again made substantial progress. Upwards of 4000 
new members were admitted during the twelve months, and the 
net increase on the year is 2837, the total membership at the close 
of 1893 being 73,746. 

In the coal trade a generally quiet tone continues to be reported, 
and although the colder weather has brought forward some 
increased inquiry for house consumption, the better qualities still 
hang upon the market, and with very few pits working more than 
four days per week, stocks accumulate. Steam and forge 
descriptions, however, move off fairly well for inland require- 
ments, and engine classes of fuel, supplies of which are 
by no means plentiful, meet with a ready sale. For most 
classes of round coal prices show a downward tendency, 
chiefly owing to the increasing k of petition from 
outside districts, and although the minimum quotations agreed 
upon by the Lancashire and Cheshire Coal Sales Association are 
understood to be unchanged, lower prices are being taken, best 
Wigan Arle en obtainable at 13s, 6d. to 14s,, the lower 
qualities and Pemberton 4ft. from 12s, to 13s., and common house- 
coal 10s, 6d. to 1ls,; steam and forge coals remain steady at 
about 10s., with the better qualities of burgy still fetching 8s, to 
8s, 6d.; best slack, 6s, 3d, to 6s, 9d., aoe avteniat, 4s, 9d, to 














5s, 8d. per ton. With rd to gas coal contracts which will 
shortly come upon the market, an effort is being made to put a 
check upon the reckless competition of the last two years, which 
had so disastrous an effect upon prices, and the Lancashire and 
Cheshire Coal Sales Association have appointed a committee repre- 
senting the gas coal-producing collieries in this district to meet in 
conference with the Yorkshire proprietors of similar collieries, with 
a view of bringing about some mutual understanding as to the 
basis upon which tenders shall be sent in for the gas coal contracts. 

The shipping trade continues very quiet, with low prices having 
to be taken to secure business, At the ports on the Mersey 
ordinary Lancashire steam coal scarcely fetches more than lls. to 
11s. 6d., delivered, whilst on the Ship Canal Yorkshire coalowners 
are practically securing the whole of the business, coal being 
delivered on board at the Partington tips at 1ls. 6d. to 11s. 9d. 
per ton, which is something like 1s, under what Lancashire coal- 
owners are holding out for. 

Bari ow.—There is only a small trade doing in hematite qualities 
of pig iron, and the market shows no revival in any of its depart- 
ments. Makers are but indifferently employed, having only 31 
furnaces in blast, compared with 33 in the corresponding week 
of last year. Stocks, however, continue to increase, last week to 
the extent of 2223 tons, making the stocks now in hand 121,734 
tons, or 27,111 tons more than at the beginning of the year. 
Makers are also holding fuller stocks. Prices are easier, warrants 
being at 45s. 5d. cash sellers, and 45s, 4d. buyers, Makers ask 
46s. to 46s, 6d. for Mixed Bessemer Nos, net f.o.b. 

Iron ore still has but a weak market. There is a quiet demand 
because of the small consumption. Prices are unaltered at 8s. 6d. 
to 9s, per ton net at mines for ordinary qualities. 

In spiegeleisen and ferro-manganese there is only a small trade, 
as steel makers have not been consuming large parcels lately. Old 
prices are maintained at 72s. 6d. for 20 per cent. qualities of 
spiegeleisen, and £11 5s, for 80 per cent. descriptions of ferro- 
manganese. 

Steel makers are not doing much new business in the rail trade. 
The mills at Barrow are at a standstill yet, and very few inquiries 
are to hand for heavy or light sections, but some specifications for 
heavy rails are expected, and there is reason to believe as the 
spring months are approached some good orders will be secured, 
which will impart activity to the rail mills during the season. 
Heavy sections are quoted at £3 lis, _ ton. In ship plates there 
is a better trade, Orders have been booked for 5000 tons of plates 
for shipbuilding purposes by the Barrow Steel Company from 
Messrs. Neilson Brothers, merchants of Glasgow. The rail mill 
will be again in | apn next week, and it is probable this order 
will be followed by many others as the season advances, as good 
prospects are at present afforded. Other descriptions of steel are 
in quiet demand. 

Shipbuilders and engineers are still very busy, and good progress 
is being made with the work of preparation for the building of 
H.M.S. Powerful and three torpedo boat destroyers. It is quite 
on the cards that other orders for ships will shortly be placed in 
Barrow. Great activity is noticeable in marine engineering, boiler- 
making, and iron-founding. 

Coal and coke are quiet. The consumption of coal is not con- 
siderable, but deliveries are small. Coke is in small consumption, 
but the price of Durham coke delivered at West Coast furnaces 
is 17s, per ton, 

Shipping is very quiet. The exports last week from West Coast 
ports amounted to 9205 tons, compared with 21,182 tons in the 
corresponding week of last year, a decrease of 11,977 tons. The 
shipments from January Ist to the present time have represented 
74,422 tons, compared with 105,294 tons in the corresponding 
period of last year, a decrease of 30,872 tons. 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 

THE coal trade is decidedly weakening, and there is already 
talk in the South Yorkshire colliery districts of one play-day a 
week. Export prices are better maintained than quotations for 
household sorts. Of late years the production has been so largely 
increased that supply promptly overtakes and overlaps the 
demand, and the market is therefore a difficult one to handle. To 
maintain prices in the face of declining requir ts and keen 
competition is felt to be increasingly hard, and several very good 
judges of the coal industry look forward with apprehension to the 
next few months. For the metropolitan market, although more is 
being done, it is of an irregular character, merchants preferring to 
limit their orders to what they need from time to time. 

Quotations are fluctuating somewhat frequently, but Silkstones 
may be set down at 13s. to 14s, 6d. per ton; Barnsley, 12s. 6d. to 
13s. 6d. per ton, with a very substantial reduction on large sales. 
In steam coal, Barnsley hards are at 11s. to 12s, 6d. per ton; other 
qualities from 9s, 6d. to 11s. per ton. Manufacturing fuel is very 
dull, with prices still showing a drooping tendency. Slack, of 
good quality, is freely offered at 5s, to 6s. per ton; smudge 
and small coal ranges from 2s, 6d, to 3s, 6d. per ton. Coke is 
stationary at 12s, to 13s, 6d. per ton. 

The iron market is rather weaker at present, owing to the 
demand which set in last month having apparently been satisfied, 
and a slight fall in freights ; but it is expected that the languor 
will not of long duration, as the call from the shipbuilding 
yards will, no doubt, soon increase. At present, hematites are in 
rather weak request at 52s, 6d. to 53s. per ton, delivered at 
Sheffield ; common forge iron, 40s. delivered at Sheffield. 

The three Sheffield armour-making firms—Messrs. John Brown 
and Co., Messrs. Charles Cammell and Co., and Messrs, Vickers, 
Sons, and Co,—are now assured of good work in that department 
for some time. I have already informed you of the plates for the 
Renown having been given out, To these have been added the 
armour for the sides and ends of the citadels of the two great 
battleships, the Magnificent and Majestic, now being built at 
Chatham and Pembroke. The work for the three men-of-war 
represents about 4500 tons of armour—all steel, on the Harveyed 
system. Of course other plates will be required for these vessels, 
such as for barbettes, Kc., but the work now placed is the most 
important part of that required for the ships named. Tenders 
are also out for a new battleship, similar to the Magnificent and 
Majestic, to be constructed in a private yard, and a considerable 
number of firms in all parts of the country are submitting offers 
for the same, 

Railway material is being somewhat more freely ordered, but 
there can be no permanent improvement until the South American 
markets are re-opened, of which small signs are at present per- 
ceptible. The Great Eastern Railway Company is asking for 
tenders for 10,000 tons of steel rails, ‘The same company is about 
to add another ship to its Harwich route to the Continent. An 
improvement in prices for finished material is much desired. These 
have ruled very oo for the last six months, 

Each of the public companies now issuing its report tells the 
same tale of diminished dividends owing to the sixteen weeks’ coal 
stoppage. Messrs, Vickers, Sons, and Co., in their report for the 
year ending December 31st, 1893, submitted to the shareholders 
on the 22nd inst., state that during the first half of 1893 there was 
a lack of armour-plate orders, and that important department was 
consequently kept comparatively idle. Later on, when there were 
armour plates on order, the production of these was delayed for quite 
two months in consequence of the miners’ strike, which entirely 





stopped the melting department during that period. ‘‘This 
strike,” add the directors, ‘‘ also seriously interfered with other 
departments, and quite disorganised business generally.” The 


directors report that the new orging press— -ton pressure—is 
working very satisfactorily, and they anticipate a considerable 
demand for armour plates, and possibly guns, during the present 
year. Since the report was issued the company has obtained 
its share of the armour required for the two first-class battle- 
ships already mentioned. Messrs, Vickers, noting the decision to 








use no other than all-steel plates in future, have added largely to 
their plant. 

I attended the annual meeting of the shareholders of Messrs. 
Henry Bessemer and Co., Bessemer Works, Sheffield. Mr. H. 
Allen presided in the absence of his father, who is in Egypt. The. 
dividend is 24 per cent. lower, and owing chiefly to the coal strike. 
The chairman stated that the directors found it advisable, owing to 
the difficulty in getting fuel and its inferior quality, to shut down 
the works altogether for three or four months. Another serious 
feature of such a strike was the diversion of trade into foreign 
channels, Trade thus lost was difficult to recover. 

a to London to attend the formal opening of 
the Board of Conciliation, Mr. B. Pickard, M.P., made the some- 
what startling announcement that the miners’ leaders are resolute 
on a ‘‘ living wage” being fixed by the Board, and he and his 
colleagues have intimated the terms upon which they require it to 
be fixed, viz., the 1888 prices with 40 per cent. advance, As this 
is precisely what the coalowners contended against, the prospect of 
the Board of Conciliation coming to a permanent arrangement in 
the English coal-field for all time does not look particularly bright 
for the moment. Lord Shand has his work cut out for him. On 
the other hand, there is the definite assurance that no disturbance 
will take place in the coal-field before autumn, which, as one leading 
authority put it to me on Wednesday, is a factor of magnitude on 
the industrial outlook. 








THE NORTH OF ENGLAND. 
(From our own Correspondent.) 

THOUGH business is this week a little quieter than it was last 
week, it may be said that the improvement in trade is maintained, 
for the lessened number of transactions is not due to any great 
extent to the reluctance of buyers to operate, but is caused by the 
indifference of sellers themselves. The buyers, indeed, are anxious 
to a because with the navigation season coming on, they 
look for a still higher range of prices, and it is not probable thet 
by waiting they will be able to buy on any more favourable terms 
than at present. It therefore appears to be to the interest of 
buyers to purchase as much as possible now, but makers are not 
prepared to sel], because most of them have got their order books 
filled for as far ahead as they think it prudent to go, especially 
as the tendency in almost all departments is so strongly upwards. 
Deliveries of pig iron now are very good, not only on export account, 
but also to local finished ironworks and foundries, in consequence 
of the revival that has appeared in those industries. The exports 
this month have been heavier than in almost any February on 
record, and there is reason to believe that the stock returns for 
the month will be more favourable than they usually are in Feb- 
ruary. The shipments are above the average to the Continent, 
and are kept up to Scotland, notwithstanding the continued 
relighting of idle furnaces there, but the price of Scotch iron is 
still relatively dearer than Cleveland iron, and Scotch consumers 
still take the latter freely. The export of pig iron from Middles- 
brough this month has been 50,821 tons, as compared with 
39,653 tons last month, 38,462 tons in February, 1893, and 
41,337 tons in February, 1892, all to 21st. The stock in the public 
warraut stores is increasing at a slower rate than for a long time, 
Connal’s having 109,687 tons on Wednesday night, or 1590 tons 
increase this month. 

Pig iron prices are decidedly stiffer than last week ; indeed, for 
Cleveland iron generally the tendency is decidedly upwards. No.3 

-m.b. has not been iaashie at less than 36s. for prompt f.o.b. 

elivery, and then, as a rule, only merchants would take that, the 
producers asking more, For next and the following months’ 
delivery 36s, 3d. has been paid, and for the second quarter of the 
year 36s. 6d. There is thus a considerable premium for forward 
delivery, bat producers generally expect to get more than this. 
Clevelard warrants have this week attained the prices that were 
ruling towards the end of January, when the great rush for iron 
was in progress. Speculators are anxious to cover, as it is said 
that there is a big “bear” account open in Glasgow. The 
demand for the lower qualities of Cleveland pig continues in 
excess of the supply, and some makers are realising as much 
for their grey forge as they get for their No. 3, though 
it is usually ls. per ton cheaper, and a few months ago was 
2s, 6d. cheaper. But generally grey forge is now at 35s. 6d., and 
No. 4 foundry at 35s. 9d. Prices of East Coast hematite pig iron 
are hardly so strong, partly because of the competition of warrants, 
which have been offered at ls. or more below what makers were 
asking for their iron, and naturally buyers went in for purchasing 
warrants in preference. This week makers quote 45s. per ton for 
mixed numbers, delivery either prompt or two or three months 
forward, but there has been business at 44s. 9d. A short time ago 
45s. 6d. and 46s, were quoted and aman for the same qualities. 
Imports of foreign ore continue large, and, as freights are 
advancing, the quotations for ore are stiffening. Average Rubio 
can still be got at 12s. 6d., but the more general quotation is 
12s, 9d. The freight from Bilbao to Jarrow is 5s. 3d., Bilbao- 
Middlesbrough 5s. 6d., Bilbao-Stockton 5s. 7}d., Marbella-Tyne 
6s., Benisaf-Elswick 8s. 6d., Egasteria-Middlesbrough 9s. 6d. 

Engineers are feeling the improvement, especially the marine 
engineers, who have in some cases found it necessary to work their 
establishments at nights. 

The Bessemer medal of the Iron and Steel Institute is this year 
to be awarded to Mr. John Gjers, of the Ayresome Works, 
Middlesbrough. 

The coalowners of Durham, who have been endeavouring to 
organise a combination, have made an official statement of the 
views they entertain. They state that colliery owners of the 
county of Durham—representing nearly 80 per cent. of the output 
of that county—together with those interested in similar classes of 
coal in Northumberland, have from time to time Pov | the past 
two months conferred for the purpose of ascertaining whether, as 
regards all descriptions of coals and coke, some judicious organisa- 
tion cannot be adopted to diminish the evils which are commonly sup- 

d to arise from unrestricted and unorganised competition. They 
one come to the conclusion that the object is one worthy of a 
serious attempt, and they contemplate the formation of an associa- 
tion to endeavour to accomplish it. There is no intention to seek 
to raise prices to such an extent as to prejudice the maintenance 
and development both of the coal trade itself and of the industries 
dependent upon it. The rise and fall of prices, they believe, are 
largely beyond the control of any organisation, even one as power- 
ful as that now contemplated ; but the careful watching of the 
changes may permit the s of jation to minimise 
or guard against dangers which they cannot altogether prevent. 
They will discourage the consignment of coals on speculation, and 
the making of contracts of longer duration than twelve months, 
except on sliding scales varying with the price of the manufactured 

roducts. The coalowners are encouraged in their views by the 

lief that similar steps are in contemplation in other districts. 
The owners say that an attitude of cuplenation and co-operation 
will be adopted towards gas companies, railway companies, iron- 
masters, and other large bodies of consumers. 

The Consett steel millmen, at a meeting held on Saturday, 
resolved to re-adopt the sliding scale—which is now 5 per cent. 
below the standard—for another twelve months, on condition that 
23 per cent. be granted upon the current basis, along with a 
system of shorter hours. 


the ass 











NOTES FROM SCOTLAND. 


(From our own Correspondent.) 

THE Glasgow pig iron market has been quieter this week. A 
moderate business has been done in Scotch warrants, and also in 
Cleveland, at prices showing little variation. Scotch sold from 
43s, 6d. to 48s. 74d. cash, Cleveland 36s. 14d. to 36s, 2d., and 
Cumberland hematite at 45s, 34d, to 45s, 44d, cash. Scarcely 
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anything was done in Middlesbrough hematite in the open market. 

he prices of makers’ pig iron are as follow :—G.M.B., f.0.b. at 
Glasgow, No. 1, 44s. 9d.; No. 3, 43s. 9d.; Govan, No. 1, 44s. 6d.; 
No. 3, 43s. 6d.; Monkland, No. 1, 45s, 6d.; No. 3, 44s. 6d.; Carn- 
broe, No. 1, 46s.; No. 3, 45s.; Clyde, No.1, 49s. 6d.; No. 3, 
46s. 6d.; Gartsherrie, No. 1, 51s. 6d.; No. 3, 48s. 6d.; Summer- 
lee, No. 1, 54s.; No. 3, 48s. 6d.; Coltness, No. 1, 57s. 6d.; No. 3, 
51s. 6d.; Calder, No. 1, 52s. 6d.; No. 3, 48s. 6d.; Gle ock, at 
Ardrossan, No, 3, 47s.; Dalmellington, No.1, 47s. 6d.; No. 3, 
45s. 6d.; linton, No. 1, 47s.; No. 3, 45s. 6d.; Shotts, at Leith, 
No. 1, 54s. 6d.; No. 3, 50s. 6d. 

The shipments of pig iron from Scottish ports in the past week 
amounted to 6208 tons, compared with 3611 in the corresponding 
week of last year. There was despatched to Australia 1005 tons, 
Canada 100 tons, Holland 210, South America 10, France and 
India 50 each, Italy 25, Germany 10, Russia 200, other countries 
145, the coastwise shipments being 4403, against 2561 in the same 
week of 1893. 

There is comparatively little change in the total production of 
pig iron this week. The number of furnaces making ordinary and 
special brands has been reduced from 41 to 38, while those pro- 
ducing hematite have been increased from 17 to 19, and there are 
now in operation in Scotland altogether 60 furnaces, compared 
with #1 last week and 66 in the corresponding week of last year. 

Although there are few new contracts for hematite ore now 
being arranged, importers state that they are bringing in larger 
quantities under old contracts from Spain. At the ironworks 
during the last six or eight months large accumulations of this ore 
have been in the course of gradual reduction, and it is not unlikely 
that a better market for it will eventually be experienced, seeing 
that the demand for hematite pig iron is sure to be more active 
this year. For special brands of makers’ iron the market has been 
slow, but there are at length indications of some improvement in 
the shipping department of the trade. The import business in 
Cleveland iron is well maintained. 

The steel trade has very encouraging prospects owing to the 
extraordinary amount of work that is being = eo in the Clyde 
shipyards. Orders for new vessels are reported almost every day, 
and it is estimated that since the beginning of this month from 
60,000 to 70,000 tons of new contracts have been arranged. The 
amount of steel required will thus be greatly increased. The cost 
of building first-class merchant ships has advanced about one 
pound per ton since the beginning of the year. Of course, only a 
proportion of this advance goes to the steel maker, who considers 
that prices are still much too low, and they would undoubtedly be 
much higher but for the extensive capacity of the works, and the 
keen competition between the English and Scotch manufacturers. 
Steel angles are quoted £4 12s. 6d. to £4 1l5s.; ship plates, 
£5 7s. 6d. to £5 12s. 6d. ; and bars from £5 15s. to £5 17s. 6d., 
all less 5 per cent. for delivery in the Clyde district. 

The malleable iron trade does not exhibit nearly so much 
animation as is noticeable in steel, but there is a gradual improve- 
ment going on which is expected ere long to issue in a better state 
of things. Bars are quoted £5 lis. per ton. 

To the orders for locomotives formerly placed in the Glasgow 
district has been added another received by Messrs. Sharp, 
Stewart, and Co., of Springburn, to build fifteen heavy goods 
engines for the Midland Railway. 

e shipments of iron and steel manufactured goods from the 
Clyde in the past week embraced locomotives worth £7423 ; sewing 
machines, £1765; other machinery, £2950; steel goods, £2852; 
and miscellaneous iron goods, £12,850, 

The coal trade has assumed an easier condition all over. It is 
believed that this is due to the recent very stormy weather, which 
greatly disorganised the shipping trade. As the output is large 
and steady, the quantities that did not find a clearance at the ports 
have acted as a weight on the market, and caused greater anxiety 
to sell both for manufacturing and household pu But it is 
not necessary thus early to conclude that the market will go 
permanently back to any great extent. The shipments yet com- 
pare well with those of this time last year, and show indeed an 
aggregate increase since the beginning of the year of no less than 
222,629 tons. Prices are easier, the figures at Glasgow harbour 
being :—Main coal, 8s.; ell, 8s. 9d. to 9s.; splint, 9s, to 9s. 3d.; 
steam, 9s. 6d. to 9s, 9d. per ton. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 

THOUGH the total of last week’s coal exports was not an excep- 
tional one, there were some large tonnages at the close. Bombay, 
for instance, was the destination of one cargo of 6000 tons, a second 
of 5936, and a third of 5300, while on the same day 4000 tons went 
to Spezzia, and 4200 to Port Said. There were also numerous 
cargoes varying from 1000 to 3000 tons. It seemed as if the week 
were going to give a strong foretaste of good times in coal and iron, 
an exceptionally large cargo of 3300 tons steel sleepers going from 
Newport, Mon., to India. With this cargo were in 407 tie bars, 
twenty-six gibs, &c. In respect of coal shipments, the business at 
Penarth, Barry, and Bute eg was satisfactory, and Newport 
and Swansea showed good average totals. Much of this was, of 
course, due to contracts. Present business then, and on to the 
mid-week, has indicated a slightly drooping character in respect of 
price. Instead of 14s, being touched by the best steam coals, 
13s. 6d. is about the highest figure. Mid-week quotations on 
a at Cardiff this week were as follows :—Best steam, 13s. to 
13s. 6d.; seconds, 12s. 6d.; inferior, 10s. 9d. to 1ls.; Monmouth- 
shire, lls, 3d. to 11s. 6d.; small, 6s. 6d. to 7s. 

The increasing severity of the weather appears to have had a 
favourable effect in restraining further decline in house coals. 
This week quotations showed a little more firmness. Best is now 
selling at 14s, to 14s. 3d.; No. 3 Rhondda, large, 12s. 9d. to 13s.; 
brush, 10s. to 10s. 3d.; small, 8s.; No, 2, 10s. to 10s. 3d.; through, 
8s, to Ss. 3d.; small, 6s. to 6s. 3d. Swansea prices are much about 
the same. In anthracite a fair trade is being done. Best realises 
12s, 9d. to 13s.; and secondary qualities range from 9s. up to 
10s. 6d.; small culm from 4s, 

I referred last week to the enormous dispatch of coal in one 
month from the whole of South Wales. Statistics are now to hand 
which give a good insight into the coal traffic on the railways of 
the coal district, notably the Taff Vale and Rhymney. rom 
these I learn that 13 million tons were conveyed by Taff Vale and 
Rhymney to the Cardiff ports during 1893. In addition one 
million tons were taken by the Great Western F ilway to Cardiff. 
There is no discussion heard now about limitation of output. 
Singularly enough an instance of natural and not enforced limita- 
tion has just occurred in connection with the Ferndale Collieries, 
all of them, employing 6000 men, having been idle two days this 
week solely on account, I hear, of the lessened demand. 

The colliers of Rhondda have expressed themselves favourably 
towards the continuation of the sliding scale. On Monday there 
was a large meeting held at Ferndale of the workmen, and after 
several speeches it was resolved, ‘That this meeting of the Fern- 
dale colliers do not give notice to terminate the scale, but to 
continue the same for another six months, and endeavour to get 
the scale improved.” The last advances have evidently impressed 
the colliers generally with the fairness of the scale. 

The South Wales Hauliers’ Union is progressing, and so far the 
intention seems to be pacific, and to act in accordance with, and 
not, as the hauliers did last August, in opposition to the wishes of 
the colliers. If they only —— this course they will deserve 
commendation, though it is difficult for the young and impulsive 
section of the colliery community to fall in with the thoughtful 
directions of the older colliers;; and organisation may mean 
mischief. 

Until some really important foreign rail orders are placed, or 
navy requirements necessitate a make of steel plates, the 
condition of the steel trade, even with the new sleeper require- 
ments by India, can only be said to be a hand-to-mouth one, Ore 





stocks are being well replenished by Blaenavon, Cyfarthfa, Dowlais, 
and Ebbw Vale, the last named figuring for a -_ total. The 
sources of supply are Bilbao, Salta, Cabella, and Duddon, and I 
note that a cargoes have arrived in Wales from Belfast. A 
small Great Western Railway order for rails continues to run, and 
a moderate despatch of tin-plate bars from Cyfarthfa and Dowlais. 
Notwithstanding the gloomy outlook in tin-plates, makers have 
evidently not lost heart, for close upon 10,000 boxes arrived in 
Swansea from Watchet one day this week. Last week the tin- 
plate shipments were a good deal ahead of make, the respective 
totals being as follows:—Export, 96,147 boxes; make, 75,113 
boxes, This leaves present stock at 229,841 boxes. 


This week there was a cheering rumour in Swansea, but not | of 


verified up to the date of my dispatch, that a leading firm had 
secured a large Russian order for tin-plates, which will take 
eighteen months to execute. I only hope that this is correct. The 
demand is for tinned meats and other Russian products. As the 
works reported to have the order are being put into repair, por- 
tions disused for some years being taken in hand, it is very possible 
that there is good foundation for the news. The Russian is a keen 
buyer, and a better opportunity for placing an order could not be 
obtained. Prices are at their minimum, and in proof that —_ 
cannot go lower, it was openly expressed on ‘Change this wee! 
that closing would be preferable as a lesser loss to selling for less, 
At Briton Ferry the Villiers tin-plate works remain idle, and so 
also the Jersey. Vernon, Baglan Bay, and Gwalia Works, which 
represent nine mills, are working. The make of pig iron and steel 
bar at Briton Ferry continues up to average. 

On ‘Change Swansea this week it was remarked that the pig 
iron trade showed little variation; if anything there was a slight 
improvement in price. The nail trade was characterised as slack 
an irregular, a good deal of competition existing. Heavy 
shipments in tin-plate was commented upon, and the inference was 
regarded as tending to improve prices. The following quotations 
were given :—Glasgow. pig, 43s. 7d.; Middlesbrough, 36s. 2d.; 
hematite, 44s. 14d.; rt rails, heavy, £3 15s, to £3 17s, 6d., light, 
£4 10s. to £4 15s.; Welsh bars, £4 15s.; sheet iron, £6 10s. to 
£6 15s.; steel, £6 10s. to £7 10s. with extras for higher gauges. 
Bessemer bars, £4 2s. 6d. to £4 5s. ; Siemens, £4 5s, to £4 7s. 6d. 
Tin-plates :—Steel—Bessemers—10s. to 10s. 3d.; Siemens, 10s. 3d. 
to 10s. 6d.; ternes, 20s. to 24s. Best charcoal, lls, 9d. to 12s. 9d. 
Block tin, £68 7s. 6d. to £68 103. 

The directors of the Cardiff Tunchon Dry Deck and Engineering 
Company show by their annual report a satisfactory condition of 
things. The revenue indicates a disposable balance of £2791 1s. 9d., 
and the directors recommend a dividend of 8 per cent. 

Local shipping has suffered considerably of late, and both 
Cardiff and Swansea are heavy losers. The worst accident of all 
was a collision on Saturday between two steamers in Barry Roads. 
These were the Clytha, of Newport, and the Cadoxton, of Cardiff. 
The Clytha was sunk, and seven of the crew drowned. 

A Swansea brig has been wrecked off the Goodwins, and five lives 
lost ; the Resolven—Cory’s—damaged entering the East Basin, 
Cardiff, and several Newport vessels have gone ashore. The 

t Avona damaged entering North Basin, and a vessel bound 
for Neath stranded at St. Ives. In all, the list is a lengthy one. 
With regard to the loss of the steamship Allonby at Cardiff, the 
adjourned Board of Trade inquiry was held at Cardiff on Saturday 
before the Stipendiary and Captains Anderson, Kiddle, and 
E. Brooks, nautical assessors, Several witnesses were examined, 
and afterwards a further adjournment took place. On Tuesday the 
final meeting was held, and as eleven lives had been sacrificed, the 
judgment was awaited with marked interest. The judgment 
reviewed each point which had been elucidated in the inquiry, and 
while admitting the bad steering qualities of the vessel, yet con- 
sidered that censure was due to the master for not complying with 
the Act as to life-saving requirements ; and for not, on the night 
of the 10th of January, putting her steam steering gear into work. 
The Court paid, in conclusion, a high tribute, on the other hand, 
to the calmness, courage, and devotion displayed by the master 
throughout. 

The John Bull Gold Mining Syndicate, Queensland, capital 
50,000 in £1 shares, is announced, e subscribers are prominent 
Cardiff men. 

Latest market quotations are to the effect that iron ore shows a 
certain degree of firmness at last prices.‘ Patent fuel is in moderate 
demand, prices 12s. 3d. Cardiff, lls. 6d. Swansea. Pitwood 
continues weak, Cardiff sales, good wood, 14s. 9d. Coke is a 
trifle weaker, furnace selling at 16s. to 17s., foundry 18s. to 19s. 
Cardiff. Swansea furnace prices are lower, furnace from 14s., best 
foundry from 19s. 











NOTES FROM GERMANY. 
(From our own Correspondent.) 


THE position of the iron trade in this country seems to be 
slightly improving. Not only is the demand generally increasing, 
and new work coming in rather more regularly in the various 
departments, but prices have here and there been advanced, and 
there is decidedly more confidence expressed with regard to the 
prospects in the immediate future. 

The iron market in Silesia has rather improved upon the week, 
the demand for manufactured iron being pretty lively just now, 
with prices tending upwards. Pig iron is still very quiet, and 
although there rw, Ba a slight rising in quotations caused by the 
advance in the prices for English pig iron, the business generally 
transacted leaves very much to be desired. The steel works are 
only partially well employed, and so are the iron foundries. At 
the tube mills a brisk activity is reported, a number of large orders 
having recently been booked that will secure regular employment 
up to the end of March, Prices for all sorts of manufactured iron 
are very moderate. 

A pretty lively business is doing in the various branches of the 
Austro-Hungarian iron trade, and the hopes that were entertained 
some weeks ago with regard to spring orders are about to be 
realised ; there are some rather large Government orders for 
building and engineering purposes holding out, and the different 
branches of the iron industry will thereby secure a fair and regular 
employment for a considerable time, 

ith regard to the condition of prices for the various sorts, pig 
iron is to be bought at very cheap — on account of the 
weak demand that has been coming forward ; and in the manu- 
factured iron business there is also not much firmness in quotations 
exhibited as yet, but the employment at the works is reported as 
fairly satisfactory. In the wire trade an extreme depression pre- 
vails, and the Bohemian Wire Syndicate has been obliged to lower 
the price for wire nails, 

Business on the French iron market moves on quietly ; there is 
a fair demand coming forw in the raw and also in the finished 
iron department, and although the orders booked are of small 
weight generally, they are stil] sufficient to keep the works pretty 
regularly going. Some large orders for the Colonies are soon to 
be given out, the permission for the laying down of the railway 
line Djedeida-Bipote and for several large a ports 
of Sausse, Sfax, and Tunis, having been granted. nt qnota- 
tions for bars are 150f. to 155f. p.t.; iron plates, No. 1, 160f. to 
165f.; heavy plates for boiler-making purposes, 190f. p.t.; galvan- 
ised iron wire, 326f. to 330f. p.t. ; 

There is practically no change to report concerning business 
transactions on the Belgian iron market. Prices are nominally 
unaltered, but the works find it hardly possible to get orders of 
some weight unless they grant pretty large concessions. A slightly 
improving tendency has been noticeable in the pig iron trade 
during the last weeks, the business done on foreign account being 
decidedly better than at the end of last, and during the first weeks 
of the present year. Officially, Luxemburg forge Pig is quoted 
47°50f. to 48f. p.t.; forge pig, Sf. to 54f. p.t. Bars, No. 1, 110f.; 
No. 2, 118f. to 120f.; No. 3, 123f, p.t. Girders, 113f. to 115f. p.t.; 
for export, 110f, to 112f. pet. 





_— 
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In some branches of the Rhenish-Westphalian iron indus 
inquiries are coming forward decidedly more freely this week tha 
last. The news that the import tariffs to Russia have been reduced 
has created much satisfaction in industrial circles, In the iron or 
trade no change has taken place since last week ; some of the 
Siegerland mines wer a fairly good demand to be coming forward, 
but the business done is far from satisfactory. For spathose 
iron ore, M. 6°50 to 7°00 p.t. is given; roasted do., M. 9°50 to 
10°00 p.t.; inferior sorts are quoted M. 9°70 to 10°20 p.t. at mines 
Nassau red iron ore stands at M. 9 p.t. Minette is in quiet de. 
mand, and prices are eer not very firm, M. 3:20 to 3:30 pt 
being the price quoted for minette, 40 p.c. contents, Makers 

pig iron still complain of unremunerative prices, and of a con. 
tinued reserve on the part of the buyers, freigusieen, though 
very quiet just now, is quite firm in quotation, the 10 to 12 pc, 
pone being paid with M. 51 p.t. at works. Rhenish-Westphalian 

orge pig fetches M. 41 to 42 Bt; hematite, M. 62 to 63; foundry 
pis, o. I, M. 62; No. HI., M. 53; basic, M. 42; German 

enn, M. 47 to 48; Luxemburg forge pig, M. 39 to 40 p.t. at 
works, 

Demand on the malleable iron market has, on the whole 
improved upon the week. In the bar trade the business doing ra 
foreign account is still very small, but the demand for home 
requirements is slightly increasing. Girders are in irregular 
request, and the prices offered remain very low. The physiognomy 
of the plate and sheet trade has not altered since previous letter 
demand being rather more satisfactory than prices, which stil} 
remain below the cost of production. Most of the plate mills have 
secured sufficient orders to maintain a fair activity for some weeks 
ahead. Wire and wire nails, as well as rivets, are extremely 
depressed. At the machine and wagon factories there is also not 
much doing ; recent tenderings show that the prices for all sorts 
of —— requirements are decreasing rather than otherwise. 

The following are the latest list quotations per ton at works :— 
Good merchant bars, M. 95 to 100; angles, M. 110 to 115; girders 
M. 87°50 to 92°50; hoops, M. 110 to 115; billets, in basic and 
Bessemer, M. 80; heavy plates for boiler-making purposes, M, 150; 
tank ditto, M. 140; steel plates, M. 140; tank ditto, M. 130; 
sheets, M. 140; Siegen thin sheets, M. 125; iron wire rods, com. 
mon quality, M. 94; drawn wire, M. 120; wire nails, M. 125; 
rivets, M. 140 to 145; steel rails, M. 112 to 115; steel sleepers, 
M. 106; tish-plates, M. 108 to 110; complete sets of wheels and 
axles, M. 270 to 280; axles, M. 220; steel tires, M. 215 to 230; 
light section rails, M. 95 to 100, 








LAUNCHES AND TRIAL TRIPS. 


On Wednesday, the 7th inst., the Montrose Shipbuilding and 
Engineering Company launched the Don, this being the last of the 
three steel screw tugs which this company have built for Mr. 
Joseph Constant, London. This vessel is the same size and 
exactly the same in every respect as the first two, and will also 
be fitted with engines by Fone ng Gourlay Brothers, Dundee. 

On Monday, 19th February, the s.s. Kepton left the Tyne on her 
trial trip, and proceeded on oh first voyage to Cardiff and Bombay, 
This vessel was built by Messrs. C. S. Swan and Hunter, of Walls- 
end-on-Tyne, and engined by the Central Marine Engine Works, 
West Hartlepool, and is owned by Messrs. Galbraith, Pembroke, 
and Co., of London. The Kepton is a large vessel, 312ft. between 
perpendiculars, 41ft. beam, and 23ft. 14in. moulded depth. She 
will carrry about 4400 tons dead weight, and is a fine specimen of 
a modern cargo steamer. On the trial trip the engines worked 
perfectly, there not being the slightest hitch of any kind. When 
running about 73 revolutions per minute, the speed of the vessel 
was ascertained to be over ten knots. 

On Monday last there was launched from the yard of Messrs. 
Wm. Doxford and Sons, Pallion, a very handsomely modelled 
screw steamer named the Carlisle City, which has been built by 
them for Messrs. Furness, Withy, and Co., West Hartlepool. She 
is 345ft. by 41}ft. by 28ft. 8in. moulded ; built on the spar-deck 
rules, with complete shade deck above for the protection of cattle. 
She has been built to the highest class at Lloyd’s, with consider- 
able extra strengthening, and is titted with a cellular bottom 
throughout. The vessel has been designed and fitted especially 
for the carriage of live cattle, of which she will carry between 500 
and 600 head. She is also fitted throughout in the most handsome 
manner, including all the most recent improvements, such as 
electric light, direct steam steering gear, six steam winches, and 
double derricks, for the rapid handling of cargo, 

On Monday, the 19th inst., the steamer Tarester, which has 
been built by Messrs. Wigham Richardson and Co., at their 
Neptune Works, Newcastle-on-Tyne, went for a highly successful 
trial trip off the coast. The Clearwater is a finely modelled steel 
screw steamer, 240ft. in length by 33ft. beam, as a two- 
masted schooner, and with luxurious accommodation for a la’ 

ber of 7 gers. On the trial trip everything worked with- 
out the slightest hitch, an average speed of about 144 knots being 
attained, affording satisfaction not only to her builders, but also 
to Captain McFarlane, the representative of her owners, the New 
Orleans, Belize, Royal Mail and Central American Steamship Com- 
ny, Limited, of New Orleans. The steamer sailed from the 
'yne under the command of Captain McFarlane, to enter upon 
her service between New Orleans and Central America. 

On Tuesday Messrs. Lobnitz and Co. launched a twin-screw 
hopper dredger for Messrs. 8. Pearson and Son, London. This 
ym il is 206ft. long, 40ft. beam, and 17ft. 3in. deep, and will 
ca’ 800 tons in her hoppers, She is fitted with two sets of 
triple-expansion engines for propelling the vessel, and compound 
engines Sor dredging. The dredging machinery is very powerful, 
and specially designed for dredging rock. The vessel will dredge 
to a depth of 45ft. below water, and cut her own flotation. For 
very hard rock she is arranged for Lobnitz’s patent rock-cutting 
apparatus, and also as a pump dredger to disc e direct ashore 
through floating pipes, e vessel is fitted with a steam launch, 
steam steering gear, and electric light throughout. The machinery, 
as well as the hull, have been constructed by Messrs. Lobnitz and 
Co. On leaving the ways the vessel was named Majestic by Miss 
Pearson, of London, This is the sixth dredger built for the same 
owners by Lobnitz and Co. 5 

On Monday afternoon there was launched from the shipbuilding 
yard of Messrs, C. 8. Swan and Hunter, Wallsend, a steel screw 
steamer of the following dimensions :—Length over all, 346ft.; 
breadth, 42ft. 6in.; depth, 29ft. 3in.; built on the spar-deck grade 
classed 100 Al at Lloyd’s and B.S.* in the British Corporation 
mere The vessel has a long bridge-house amidships, and top- 
gallant forecastle, water ballast in a cellular double bottom ail fore- 
and-aft. She will be fitted with triple-expansion engines by 
Messrs. George Clark, Southwick Engine Works, Sunderland, 
cylinders 26, 42, 69 by 48in. stroke, two large steel boilers 160 Ib. 
pressure, and forced draught on Messrs, Jas. Howden and Co.'s 
system, and will attain a high rate of speed. The vessel has been 
built to the order of Messrs, Raeburn and Verel, of Glasgow, and 
is to be em loyed in their Calcutta to London trade, under,the 
flag of the India Mutual Line. On “ej! the ways she was named 
the Osborne by Mrs. W. H. Raeburn, of Glasgow. 














MarriaGeE OF Mr. H. D. WiILKINsON.—The watfieg fork place 
on the 20th inst. of Mr. Henry D, Wilkinson, M.I.E.E., recently 
returned from Chicago, and widely known in engineering and 
electrical circles from his connection with the various exhibitions 
of London and Paris, to Miss Morgan, of Cape Town, South Africa. 
Amongst the visitors were Mr. Harrison, of Messrs. oe Paxman, 
Mr. and Miss Webb, Mr. d Jones, of Messrs, Waller and 
Manville, Mr. and Mrs, Pell, Mr. and Mrs. Judd, of the Eastern 
Extension Honkong, Mr. Charles A. Baker, A.I.E.E., who acted 
as “‘ best man,” and many others. Letters of regret were received 
from Sir Henry and Lady Wood, Mr. Preece, Mr. Kapp, and 
others, Later in the day the happy couple left for Devonshire. 
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Pr rat cial rnal 0, 
Condensed from “The a Oficial Journal of 


Application for Letters Patent. 


« * When patents have been ‘‘ communicated” the 
‘name and address of the communicating party are 
printed in italics. 


7th February, 1894. 


9936, Pin for Pinned Bars, W. Ayrton, Manchester. 

2637. OpricaL ILLusion for ADVERTISING, F. Iles, Bir- 

og fupRicATOR for VeLocipepes, H. Lucas, Bir- 

ingham. 

Bo Boxes, F. Glew, London. 

2640. Deitt MAKER ATTACHMENT, J. 

* Wicklow. : Ge 

os41. Wicks for Gas LiaH ERs, H. Jennings, Birming- 

6/4. BPAKNERS, C. A. and F. J, Millerand A Richards, 

* Birmingham. phat ke 

43, Door Sprinas, GF. Newman, Birmingham. 

o644, REFRIGERATOR G. R, Seton, Edinburgh. 

245, TIRES, 8. Smith, Birmingham. 

5446, Tires, J. Taylor, Glasgow. 

347, Rims, W. H. Eaves, Leicester. ' 

2348. PREVENTING BoILer Exp.osions, F. 
Halifax. 

40, Frre-BoX for Steam Borrers, J. and I, Smith, 
Halifax. 

2650, MACHINE 
Dublin. 

oo5l, STORAGE of ALIMENTARY Susstances, T. Charlton 

“and A. H. Cannon, London, 

2652, BLiInD FuRNITURE, C. Merington, Witham. 

5653. Or ENGrNES, 8. Griffin, Bath. 

2654. FREEZING or CoNGELATION of Liquips, C. H. 
Huntley, London. 

2655. SPINNING Macuinery, W, Terry and F. Rawns- 
ley, Halifax. 

0656. Gas Enaryes, A. R. Bellamy, Manchester. 

2057. Naits, J. Hobbs and the Reason Manufacturing 
Company, Brighton. 

2658. BREECH-LOADING SMALL-aRMs, W. Ford and R. 
Hill, Birmingham. 

os59, APPARATUS for TRAPPING Beet es, H. A. Cattell, 
London. 

oi00, VELOCIPEDES, A, J. Simpson, Redditch. 

Lever Hovusino Bue and Dror Kesxs, H. W. 
Fairbrass, London. 

oi2, Gas Joints, R. H. Best, Birmingham. 

Bott and Nut, W. Joughin and T, E. Jackson, 

Liverpool. 

26004. VALVE for Re@eENERATIVE FuRNAcEs, R. Haig, 
Stockton-on-Tees, 

ome (G. 


2465. REGISTERING Device, W. P. 

Bianchi, Italy.) 
Tires, W. Stelfox, J. W. UO. Walker, D. Cairney, 

T. D. Glen, and W. Purvis, Manchester. 

2667, Sup Bouts, A. Wilson, Glasgow. 

MANUFACTURE of Stockinos, A. 
Glasgow. 

2609. Wire Grain, &c., Sieves, T. H. and J. Turner, 
Sheffield. 

2670. MeTaLttic Hoops for Sprinos, A. E. Dearden, 
Sheffield. 

2671. Exastic Rinc for UmBRELLAs, T. 

heffield. 

_— ACTURE of SuLpuuRic Acip, H. R. Angel, 

ndon. 

2673. LLLUMINATED Siens, J. Morton and A. E. Raines, 
London. 

2674. RAaILway 
mingham. 

2075. AMBULANCE AppLiances, H. D. and P. I. Head- 
ley, London. 

2676. Harr Pins, R. H. Courtenay, London. 

2677. Printine TeLeorapn, C. A. Beck and L. Kamm, 
London, 


Johnson, 


Milan, 


for Pressinc Prat, T. A. Segrave, 






266%. 







Thompson. 


Ht 


668, 


Michaelis, 


Cullabine, 








Wacons, A. L. Shackleford, Bir- 


2678. Manuracture of Fire Cray, W. P. Ingham, 
London, 

2679, RirLe Ranogs, F. H. Urry, London. 

2680, Fastenine for Neckties, &c., C. H. Dowling, 


London. 

2681. Letrer Boxes, J. 
Birmingham. 

2682. Lockine Cycies, W. 
Elliott, Manchester. 

2683. Woop-cutrinc Too., W. P. Theermann and G. 
C. Elliott, Manchester. 

2684. Toys, J. Walker, Birmingham. 

2685. Presses for Batinc Loose MATERIALs, H. C. 
Capel, London. 

2686. BRakes for Puttey Biocks, J. T. Pickering, 
London. 

-- agua Frre-arMs, F. R. von Mannlicher, 
sondon, 

2688. Merattic Brick Facino Puares, B, R. Ikin, 
London. 

2680. Furnaces for ANNEALING Gass, D, 
Blyth. 

2600. Sroprers for Borries, H. Earle, London. 

e = — Piatep Goops, &c , T. and W. T. Lye, 
ondon, 

2002. BLeacnine of Straw Part, T, and W. T. Lye, 
London. 

2093. PHonograpus, E, O. Kumberg and B., E, Clarke, 
London. 

264. Booksinpina, W. Wilson, London. 

2695. Woop Pavements, C. Chichele-Plowden and F. 
Unwin, London. 

2006. Propuctina SuLpuate of MANGANESE, A. 
Davis, London. 

2097, Boots, C. G. Burrow, London. 
08. ROLLER Skates, G. Cousins and A. 8. Jones, 
London, 

2699. SappLes for VeLocireves, &c., T. T. Harrison, 
London, 

2700. Oi, &c., Cans, J. F. Carr and J. Freeman, 
London. 

2701. MANUFACTURE of a New Soap, T. de Zebrowski, 
London. 

2702, MANUFACTURE of BriquettEs, T. de Zebrowski, 
London. 

2703. Boor Butron Fasteners, A. Helbing. —(H. 
Zerver, Germany.) 

2704. Mourneieces of Cicaretres, H. J. Marshall, 
London. 

2705. DETACHABLE STEAMER RuppeR, D. McLachlan, 

_London. 

2706. INtarm Faprics, A. S$. Oetzmann and 8. J. 

LN ‘arracott, London. 

2707. WATER-GAUGE SHIELD, J. A. and J. Hopkinson, 

_London, 

2708, PRINTERS’ FuRNITURE, J. C. Wolfe, London. 

2709. Nut-Lock, J. Horner, London. 

2710. Reautator for WATER-CLOSET Tanks, A, A. Allan, 
London, 

“1, Lamp Bracket, F. O. Tarbox, London. 

*/12, Car-coup.ina, P. R. J. Willis.—(4. J. Stan Ys, 

4. @ MacAlian, and A. L. Stanley, United States.) 
2713. Prox, P. R. J. Willis —(7. W. Williams and G. Z. 

_Bdwards, United States.) 

2714. ORNAMENTING Metal, P. R. J. Willis. -—(/. H. 

Hines, United States.) 

*715, VeLocirepes, L. F. E. Schuster and C, R. Binney, 
nn. 
2716. PReparina Tea, H. J. 2 . 

" Biminghane . Cooper and W. Pearce, 
277, Mariner's Compass and Brynacce, D. McGregor, 
tin , Glasgow, 

2718, Manuracture of YARNS and Faprics, E. Meyer, 

_London. 

2719, Tits, V. With, London. 

2720. ConstRucTION of MELTING Furnaces, J. Gjers, 
nnn. 

<(2l, ELECTRICAL INSULATORS 
,Bodtker, London. , 


A. Crane and J. Quarton, 


P. Theermann and G, C. 


Moore, 


R. 






T. Sewell and H. 


2722. Process f ; 
loan or TREATING WAYELLITD, J. Lagache, 


2728. Poucnes for Cigars or Ciaarettes, J. F. Peas- 


. London. 

2724. Sarety Vatves for KitcHen Borers, J. Dixon, 

London. 
8th February, 1894. 

2725. Prorectinc Artictes when TRave.Liino, J. 
Brown, Manchester. 

2726. Mop Squeezina Apparatus, H. Pilkington and 

. T. Howard, Lancashire. 

2727. A Dirt Remover for Fixinc on SHoxe Brus#Es, 
F. Rigby, Manchester. 

ae for Writine and Drawine,’E. Ball, 

aisal. 

2729. Restricting the Fuiicsat of Gotr Baus, J. 
Jaques, jun., London. 

2730. —_— Evectric Cabies, T. B. Grant, 

ndon. 

2731. Horse and other Ciirrers, W. G. Harris, 
Bristol. 

2732. Apparatus for Boitinc Sucar, E. Shaw, 
Bristol. 

2783. Mecuanism of Execrric Arc Lamps, W. C. 
Mountain and G. T. O'Brien Carew, Newcastle- 
on-Tyne. 

2734. ExecrricaL Contact Screw, J. H. 
Dublin. 

2735. ALPHABETICAL or NUMERICAL BaLL, R. Bruce, 
Llandudno. 

2736. VeLocipepes, C. Watkin, Liverpool. 

2737. Cycre Gear Case, T. Bayliss, J. Slaughter, 
sen., J. Thomas, and J. Slaughter, Coventry. 

2738. ORNAMENTAL Woven Fasrics, A. Hardy and E. 
Evans, Manchester. 

2739. Woopen or Meta Socket, J. McQuay, Redditch. 

2740. Compasses, F. H. Shaw, Birmingham. 

2741. NaiLLess HorsesHoegs, G. Glossop. Leeds. 

2742. Gurpine Stivers of Fisre, W. Cliffe, Hudders- 


Kerr, 


field, 

2748. Linincs for Woop Putr Dicesters, R. Preston 
and T. Thornley, Manchester. 

2744. AppLyING Pressure to Gas, G. F. Braithwaite, 
Manchester. 

2745. Svor Vatves, T. Illingworth, Bradford. 

2746. Fives, J. L. Stewart, Bradford. 

2747. Sewine Macuings, J. F. Nowell, Bradford. 

2748. wae and other Quitts, &e., J. F. Nowell, Brad- 
ford. 

2749. TeLvepHonic MessaGe Ho.per, D. 
Bradford 

2750. Paintine, E. H. Norbury and A. L. Grimshaw, 
Manchester. 

2751. Cameras, &c , J. C. Stitt, Liver- 
pool. 

2752. PeRAMBULATORS and VEHICLES, J. F. Robertson, 
Liverpool. 

2753 Merauuic Sueet Fastentnas, C. F. Elliott, Liver- 


Denison, 


pool. 

= Sizinc Yarn, A. Stansfield and J. Law, Roch- 
ale. 

2755. Removine Skrns of Poratoss, R. E. Collingwood, 
Rochdale. 

2756. Miners’ Caces, W. J. Davies and D. E. Davies 
Bristol 


2757. BLIND Corp Hoipers, H. Gibson, Notting- 
ham. 
2758. New Dyeinc Compounp, J. Altschul, Man- 


clLeater. 

: Fotpino Tasies, E. H. Bennett, Birming- 
2am. 

2760. Pistons, A. Turnbull and R. Richardson, Glas- 


gow. 

2761. Preumatic Tires for Cycies, &c, J. H. Nunn, 
London. 

2762. Cioar, P. C, Sarapata and P. Souvazoglu, Man- 
chester. 

2763. Swive.s, T. F. Smith, Blackburn. 

2764. Conpensinc Stream, J. W. and C. E. Kiddle, 
Norwich. 

2765. TRAVELLING Bac and Escars, J. Merryweather, 
London. 

2766. MovaB_e Spanners, T. Middleton and P. Cox, 
Sheffield. 

2767. Harness and Gear for Horses, J. Goddard, 
Sheffield. 

2768. Hurpxes, J. Bromley, Birmingham. 

2769. Burrons, F. Glover, London. 

2770. Disinrecter, E. M. Woodthorpe, A. H. Baldwin, 
and C. Graves, London. 

2771. Sarety Tuier-proor Letrer Box, H. A. Davis, 
London, 

2772. Bott Wixpow Fastener, &c., T. W. Gunton, 


mdon. 

2773. Spoots for Sewinc Macuines, &c., F. W. Farr, 
ndon. 

2774. Emproipery Macuines, W. P. Thompson. 


—(J. Eutz, Switzerland.) 
2775. Finisuine Boots and Sxoss, C. H. aud F. Dale, 
London. 
2776. Sarery Or Lamp, W. W. Hare, London. 
2777. Boot Tree for CLEANING Boots, A. Savage, 
London. 
2778. Cuimney Por and Ventitator Tor, ©. Rice, 
London, 
2779. STEREO-MUTO-score, A. H. Newey and F, H. Hope, 
Birmingham. 
2780. CHEAP AUTOMATIC ARITHMETICIAN, O. A. Elias, 
London. 
2781. Frames for UMBRELLASand PaRaso.s, A. Pearce, 
London. 
2782. Dritss, J. J. Stevens, London. 
2783. Raavutatine Dravcnt in Stoves, T. Hughes, 
mdon. 
2784. ROLLER Printina, J. W. Hulse and J. N. Wilson, 
London. 
2785. Issuinc and CreckinG Tickets, W. W. Colley, 
London. 
2786. CHALK FvE., B. Bone, London. 
2787. Inpicators for Raitways, D, Paterson and L. 
Percheron, London. 
2788. Crosinc Doors in VessEts, E. G. M. Donni- 
thorne, Twickenham. 
789. Macuine for Benpinc Wires, R. R. Beard, 
London. 
2790. APPARATUS for RecorpING SpEED, F. Klaege, 
London 


2791. IMPROVED PenHoupers, V. I. H. Bundsen, 


London. 

2792. Corrins, J. Sobolewski and V. Dzierzbicki, 
London. 

a Improved Hoisting Apparatus, L. M. Smith, 


2794. ee, J. Truscott and J. Truscott, 
ndon. 
2795. FEeviogs for Wuee.s, P. W. 8S. Beduin and G. J. 
Stevens, London. 
2796. Pips Coupiinas, M. M. Brophy, London. 
2797. | gag for Burnine T1LEs, &c., W. H. Sercombe, 
mdon. 
2798. Lockine Nuts, J. Evinof, London. 
2799. Dravont Exctuper for Doors, W. R. Pape, 
London. 
2800. INcaNpssumnt Lamp Firtinas, BE. F, A. Soleau, 
London. 
2801. Reciprocatine Enarvgs, N. Tesla, London. 
2802. Oreans, J. T. Austin, London. 
2803. Licutine Gas, H. H. Lake.—(G. 4. Mankenderg, 
Germany.) 
2804. Bicyci® Lantern, C. A. Allison.—(F. Rhind and 
the Bridgeport Brass Company, United States.) 
2805. PREVENTING INJURY to Packages, H. G. Knaggs 
London, 
2806. ELECTROLYTICAL Decomposina APPaARaTus, C. 
Kellner, London. 
2807. Toy, W. L. Davis, London, 
2808. Puzzixs, A. H. Blair, London. 
2809. Composire Woop Pavemen™s, H. W. Joffery, 
London. 
fone | enna W. H. ee <r 
+ Rattway Couptinos, B.C. M. P. de Lisle and 
G. P. M London. : 
2812. GENERATION of ELEcTRIC CURRENTS, N. Tesla, 
London, 


’ 





2813. StEaM Encings, E, O. Schlick, London, 
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2814. Srorinc and Urtitisinc Cutiorine, F. E. 
Matthews, Staines. 

2815, ADJusTABLE Fasteners for Easexs, J. B. Lord, 
Manchester. 

2816. Takinc TaRreapD off Bossins, T. Attenborough, 
Nottingham. 

2817. Apparatus for ConpiTionixc Yarn, H. Robin- 
son, Bradford. 

2818. Letrers for Suor Sons, &., A. Standring, 
Manchester. 

2819. CycLte Pepats, J. 8. B. Wrigley and Bradbury 
and Co., Manchester. 

2820. Foo Siena for Rautways, T. F. Stidolph, Wood- 
bridge. 

2821. VeLocipepes, E. H. Jones, Milford Haven. 

2822, Swecis for Power Looms, &., A. Cairns, 
Dundee. 

28238. Friction and Twist Reouuiator, E. Hall, Old- 


m. 
a Pneumatic Tires, J. B. Pike and G. P. Main, 


ndon. 

2825. Stoves for Preventina Down-DRavGHt, T. John- 

son, Doncaster. 

2826. Domestic WaTER Supr_y Apparatus, J. Shanks, 

# Glasgow. 

2827. Torpinc Macuines, R. W. and J. Wallace, Glas- 
gow. 

= Drop Hammers, W. J. Marshall and J. McNeil, 
Glasgo 


iw. 
2829. PHotooRaPHic Cameras, E. H. Jacques, Bir- 
mingham, 
2830. Pasvarnme the Suiurpinc of Boots, J. R. Chal- 
mers, Newcastle-on-Tyne. 
2831. Rue or Comrortrer for TRAVELLEFs, A. Milne, 
Birmingham. 
2832. SHow Carps, M., A. M., and W. G. Moore, Liver- 


pool. 

2833. Carpinc Enoines with Fiats, C. V. Haworth, 

Manchester. 

2834. Hooxs and Eyes for Dress, 8. Chapman, Man- 

chester. 

2835 Curr Houpers, 8. Chapman, Manchester. 

2836. a for Spinninc, &., W. Longworth, 

ndon. 

2837. TEACHING PenmaNsHIP, 8. Hey.—(W.G. Kingman, 
United States.) 

2838. Curren Guarps, 8. Hey.—(G. H. P. Flagy, United 
States.) 

2839. Raisinc Sasues of Winpows, T. B. Brown, Bir- 
mingham. 

2840. Batinc Presses, H. Shield and J. Howarth, 
Liverpool. 

2841. Currer Bars, A. Pearson and I. T. Fawcett, 


Glasgow. 
2842. Warer Pipe, E. L. Poulson and J. Cartlidge, 


ndon. 

2843. Winpow Sasues and Frames, H. A. Hobbs, 
Maidenhead 

2844. Grease CatcHer, M. Boyd and C, E. Hester, 
London. 

2845. Tire for Rairway Track Cycies, H. Meyer, 
Glasgow. 

2846. Supports for Saarts of Wacons, J. Pimbley, 


Liverpool. 

2847. Brakes for WHEELs of Venicies, J. Pimbley, 

ive’ 

2848. Brake and WeicuT 
Dukinfield. 

2849. Dustproor Watcu and other Krys, J. Whyte, 
Dublin. 

2850. AtTacHING Door Knobs to Spinpies, C. Lea, 
Birmingham. 

2851. Evecrric Sicnat Apparatus, W. P. Theermann, 
Manchester. 

2852. Gas Burners, A. Bennett, Glasgow. 

2853. PreveNTING Exp.osions in Borers, J. Pyle, 
Glasgow. 

2854. Stoois, H. G. Armstrong, Glasgow. 

2855. Separators, A. Duke, Greenhithe. 

2856. Brice KeExs, E. D. Joynt, London. 

2857. HanpuEs of CycuEs, A. H. Owen, Birmingham. 

2858. Lamps for Burnine Benzouing, C. F. B. Young, 
Birmingham. 

2859. PickeR Cueckinc, R. McNally and R. Hope, 


Reevutator, J. Beard, 


mdon. 

2860. Topacco Povcues, H J. Sanders and W. Smith, 
London. 

2861. Gas-cock, G. Stubbs, London. 

2862. Cuecks for Doors or Winpows, W. H. Palmer, 
London. 

2868. Locomotive Propetuinc Mecuanism, W. J. 
Bennett, Norbiton. 

2864. Devices for Borroms of Trousers, C. Smith, 
London. 

2865. CuRLING-ToNnos, W. A. Thornton and W. K. Ferro, 
London. 

2866. Dynamos, W. L. Wise.—(/. N. Lewis, United 
States. 

2867. ~~ 7/cee and Force Pumps, 0. A. Ringbom, 

ndon. 
2868. Lamps, C. H. McEuen.—(W. Thornley, Australia.) 
2869. Rotatinc Device for Wirinc Pens, F. Davis, 


ndon. 

2870. Stoves, F. A. Souper, London. 

2871. Purtryine Farts, C. Heydemann.—(0. Dennerlein, 
Holland.) 

2872. Carpinc Enoines, Brintons Limited and E. 
Bedford, London. 

oa and Crnper Sirters, T. Jackson, 


on, 
2874. Re-apsustinc Tramcars on the Merats, W. 
Pryor and E. Cetti, London. 
H. McColl, 


2875. RoLters and GuIDE 
on. 

2876. Woopen or ARtTiriciAL Leos, &., A. T. Judd, 
Kingston-on-Thames. 

2877. Wee Skates, C. Dahl, London. 

2878. Secorinc Lips of Hampers, D. H. D. Turner, 
London. 

2879. Securinc AspominaL Betts, R. M. Shelley, 
London. 

2880. ImprRoveD AspomiNAL Betts, R. M. Shelley, 


PULLEYs, 


2881. ORNAMENTING WALL Paper, A. L. Gwatkin, 
mdon. 

2882. Licutinc HyprocarRBon Lamps, R. H. Cotter, 
mdon. 

2883. Sewrne Macuines, A. Cook and T. Dewhurst, 
n 


mdon. 

2884. Propuction of TRANSPARENT Ice, T. Cruwys, 
London. 

2885. Furniture Castors, J. R. C. Taunton and H. 
Ferrer, London. 

2886. SADDLE PiLLar Tubes for Cycuss, F. J. Osmond, 
London. 

2887. Provectiies, C. J. Stuart, London. 

2888. CartrincEs, C. J. Stuart, London. 

2889. Improvep TREATMENT of Yeast, G. G. Cave, 
London. 

2890. Buiiets and Provectines, E. H. Morgan, 
London. 

2891. Manuracture of Bungas, O. Kehl, London. 

2892. ApvusTABLE WRrENcHES, W. H. Longsdorf, 
London. 

2898. Sorrentne, &c., Water, C. H. Fritzmaurice, 


ndon. 
2894. Puuurys, F. G. J. Gibbons, London. 
2895. Rattway Pornts and Swircues, C. Warren, 
London. 
2896. Drawine TAPERED Rops, A. Reichwald.—(F. 
Krupp, Germany. 
2897. Makina Coke, C. P, Shrewsbury, F. L. Marshall, 
J. Cooper, and L. Dobell, London. 
2898. MAKING CIGARETTE TuBes, &c., R. H. Wright, 
London. 
2899. ewe Devices for Reeps, W. B. Barker, 
ndon. 
2900. ELECTRO-DEPOSITION of Metats, J. Rudhol 


o. a Air from Tins, &., E. Goltstein, 


ondon. 
2904. Rartway Switcues and Points, E. W. Stoney, 
mdon. 
2905. Winpmitis, R. Warner and R. Rackham, 
London. 
2906. DrivinG ASTRONOMICAL TELESCOPES, E. Hollands, 


London. 
2907. Surraces for LirHocrapuic Printina, G. Block, 
London, 
2908. Gravity or Switcu-Back Raiiways, J. W. Caw- 
dery, London. 
2909. Lire-suoy, A. E. Major and J. Merchant, 


mdon. 

2910. Hotpinc Canpues in Sconces, G. Mitchell, jun., 
mdon. 

2911. Wixpow Catcu, W. Blair, London. 

2¥12. Unpervests, A. Walter, London. 

2913. CartripGe Casgs, E. Rubin, Loudon. 

2914. ApraRatus for Propucine Gas, V. B. Lewes, 
London. 

2915. Megasurinc Gaszous Liquips, D. Wickham, 
London. 
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2916. Wacon WHEELS, J. B. Mackie and H. R. Sutton, 

Reading. 

2917. Brush ATTacaMENT, F. Baggaley and J. Craine, 

Manchester. 

2918. Letrer-soxes, H. J. Johnson, Manchester. 

2919. Reservoir Fountain Pens, J. Morton, London. 

2920. FinisHina Fasrics, W. Thom, J. Wallwork, and 

C. Higginbottom, Chorley. 

2921. HoLpiInc Winpow-curRTAIN Rops, J. Walker, 

Birmingham. 

2922, TREATMENT of DisTILLERS’ Wasu, W. 8. Squire, 

London. 

2923. BLeacHING Fisrovs MarTeriats, B. Cawthorn 

and J. P. Cornett, Newcastle-on-Tyne. 

2924. Wuxe.s for CycLes and CaRRIAGEs, T. B. Walker, 

Nottingham. 

2925. Suutties for Looms, H. Cruse, Manchester. 

2926. ManuracTuRE of Boots and Suogs, 8. J. Pegg, 

Leicester. 

2927. Musica Toys, O. Tilley and A. Bowler, 

Leicester. 

2928. Looms for Weavine, C. Bedford, Halifax. 

2929. ConTROLLING Movinec Betts, &., C. Clough, 

Halifax. 

2930. Speep PuLttey or Covp.ine, J. 8. Haswell, 

Leicester. 

2931. Fixes, C. Garfitt, Sheffield. 

2932. Rops for Bepsteaps, H. T. Parr and C. E. Parr, 
Birmingham. 

2933. Knitrinc Macurngs, W. Allen, J. H. Turtle, and 
T. Kennedy, Dublin. 

2934. Guass Enoravinc Macuine, H. A. Ruhe, 


ndon. 
2935. Maxinc Printinc Surraces, F. Sternberg, 
Herts. 


2936. TELEMOTOR APPARATUS for TELEGRAPHING, A. B. 
Brown, Glasgow. 
2937. CHaracinc IncLInepD Gas Retorts, M. Graham, 


ndon. 

2938. ImpRoveD Swiss Sewinc Macuines, J. Chirrey, 
Glasgow. 

2939. CoLLAPsiBLE Rests for Books, J. Steel, London. 

2940. Currinc Werr Pitz Fasrics, D. Scott, J. J. 
Mann, and J. H. Smith, Manchester. 

2941. InpicaTING the Names of Stations, A. Shaw, 
Manchester. 

2942, Mera.uic Bepstgeabs, J. and H. J. Brookes and 
G. Higgs, Birmingham. 

2943, Bep Urrnat for Lapigs, R. A. Grosse, Berlin. 

= _— ToLvoL THERMOMETERS, R. A. Grosse, 

erlin. 

2945. Trap Motion for Drawine Boxgs, P. Smith 
and 8. —e gg London. 

2946. Pump, G. H. Kinsey, Manchester. 

2947. Metat Firtines of Horses’ Heapstauis, W. 
Manderville, London. 

2948. Pneumatic Tires, A. Maltby, London. 

2949. Rotary TippPLers for DiscHarcinG CoaL, W. O, 
Wood and C. Burnett, London. 

2950. Foo SicNaLLiInc Apparatus for Raitways, J. 

e, London. 

2951. CycLe Brakes, W. Crookell, G. C, Elliott, and 
W. P. Theermann, Manchester. 

2952. PREVENTING BLow-pown in Cuimneys, J. Fing- 
land, Glasgow. 

2953. Weavinc Looms, A. J. Boult.—{L. F. Deldicque, 


France.) 

2954. CARRIAGE WHEELS, W. P. Thompson.—({7he Firm 
of Wiinsch and Pretzsch, Germany.) 

2955. Hose Pire for Garpen Hosz, T. A. Van, Man- 
chester. 

2956. VesseLs, A. McDougall, London. 

2957. Stream Biowers for Furnaces, E. Bennis, 
Liverpool. 

2958. Possine Sticks, T. Sill, Manchester. 

2959. Lastine of Ts, S. Lennard, London. 

2960. MecHanicaL Stoxinc Apparatus, D. Bennis, 
Liverpoo! 

2961. GELATINING SurFAcE of Papers, W. F. Pickford, 
London. 

2962. LusricaTION of JourNALs, J. McFarlane and W. 
Reid, London. 

2963. CHURNING and BuTTER-MAKING APPARATUS, T. 
Bradford, London. 

2964. Firtincs for Curtains, A. Zimmermann and H. 
McCormack, London. 

2965. Hotpers for E:ectric Lamps, J. H. Geisenheimer 
and E. A. Lessing, London. 

2966. EXTERNAL MasHING Apparatus, W. R. Reffell, 
London. 

2967. Cycies, J. Gilbert, London. 

2068. ELectrotysine Ligqurips, O. Imray.—(The Farb- 
werke vormals Meister, Lucius, and Briining, Germany.) 

2969. Apparatus for ConvEyInc SorTED MATERIALS, 
F. Baum, London. 

2970. Gas Motor Enarnss, T. W. Smith, London. 

2971. ComBrneD LeTreR and ENVELOPE, U. de Saint- 
Moulin, London. 

2972. Drarninc orrF Water from Smatt Coat, F. 

uum, London. 

2978. WHEELs to run on Rarts, P. Murray.—(C. H. 
Stead, United States.) 

2974. Makino Fiancep Tires, P. Imray.—(C. H. Stead, 
United States.) 

2975. Musica, String Instrument, L. Schndller, 
London. 

2976. Casincs for Etectric Wires, H. V. Lanchester, 


mdon. 

2977. Soces for Boots and Sxogs, J. Porteus, jun., 
London, 

2978. WaTeRPROooF GuUvE, A. J. E. Hill and F. P. Hill, 
Kingston-on-Thames. 

2979. Beer Enoines and Nozzues, F. H. Mathews, 
London. 

2980. Raisinc Schoo. Seats, &c., H. A. Barlow and 
E. W. Budden, London. 

2981. Cas# Reeisters and Inpicatora, G, H. Gledhill, 
London. 

2982. Venicies for Guns, R. J. Billington, London. 

2988. Lamps for Crores, R. Harrington and A. D. 
Holland, London. 

2984. Light DravGut STEaMERs, &c., S. A. Johnson, 


ndon. 

2985. Sewinc Macuinygs, F. Rosati, C. Petrini, and R. 
Petrini, on. 

2986. TakinG PHotocRapuHic Pictures, G. Dickinson, 
London. 
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2987. BicycLe Driving Mecuantsm, J. B. Robertson, 
Belfast. 
we. PockET CicaR Protector, W. H. Swingler, 





? 


London. 
2901. Packine Borries, H. H. Lake.—(Deutsche Auto- 
copist Co., Frentzen and Co., Germany.) 





2902. Facine or Eporne Lapigs' Suirts, G. McDonald, 
London, 


zosp. WovEs Fasrics, J. Smith and H. F. Clayton, 
ax. 
2990. ELecrric Tramways, T. Parker, Wolverhampton. 





2991. PREVENTING Burstina of Boiters, C. Warner, 
Broxbourne, 
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2992. PRevENTING Raitway Co.isions, A. Redford, 
Manchester. 

2998. Cuarcoa Irons, 8S. H. Eastburn, Sheffield. 

2994 Sarery Vatves for Domestic Borers, G. New- 
sum, Bradford. 

2995. Wues., D. R. Donfield, Dublin. 

2996. TiLz, G. A. Marsden, Longport. 

2997. Encrne Governors, A. H. Barker, Leeds. 

2998. Brass Pouisn, F. E. Shean, 1 ondon. 

2999. Rims of WHeets, B. and W. H. Barton and W. 8. 
Loudon, Leicester. 

3000. SareTY ARRANGEMENT for Purses, H. M. Arm- 
strong, Glasgow. 

3001. Cuarrs, J. 8. Crockart, Glasgow. 

3002. Pires or Tues, J. Ritchie and R. D. Smillie, 
Glasgow. 

3003. Fiusnine Cisterns, T. G. Rhodes and R. Gaunt, 


Leeds. 

3004. FLusHING WaTER-CLOSETS, T. Knowles, Man- 
chester. 

3005. Tusu_ar Provectixss, J. M. Fletcher, Fulshaw, 
rai Wilmslow. 

3006. Tire, T. Bell, Nottingham. 

3007. Swive, DETACHABLE SLEEVE-LINKS, R. Pritt, 
Lancaster. 

3008. ArtacHiInG Trres to Rims of Cycies, W. L. 
Livermore, Manchester. 

3009. ComBrnaTION RunNER for UMBRELLAs, T. Cupper, 
London. 

3010. Tea-TaBLe, L. Bray, Guildford. 

3011. Iron and Stee. Vesseis, W. B. Thompson, 
Dundee. 

3012. PLovcus, E. Maxwell, Bedford. 

3013. Drawinc Evectric CasLes through Conpvits, 
S. A. Mahood, Hanley. 

3014. WarsTBpanps of Women’s Dresses, R. B. Roll, 
jun., South Shields. 

3015. Rattway Ratxs, G. and W. Moore, Farnworth, 
near Bolton. 

3016. Fire-GRaTes and Cuimney Fives, A. Higgs, 
Ashton-under-Lyne. 

3017. Stoves, A. W. Martin, Manchester. 

3018. Apparatus for Propuctnc Gas, A. Farinetti, 
London. 

3019. AUxtLIARY Motors, 8. Downs and W. Thorp, 
London. 

3020. INpuction EvectricaL Macuings, F. Tudsbury, 
Sheffield. 

3021. Uritisinc Worn ovr He mets, &c., W. Vero, 

ondon. 

3022. Game, G. Royle, London. 

3023. FLusninc Apparatus, B. Haigh, London. 

3024. Maxine Exp.osives, C. D. Abel.—(L. Koniy, 
Germany.) 

3025. Makinc Prerrotevm Propucts, C. Weygang, 
London. 

3026. CoLourinc Matrers, C. D. Abel.—(The Actien 
Gesellschast siir Anilin Fabrikation, Germany.) 

3027. Dgrep-soxEs, P. Thomae, London. 

3028. Teapot, A. J. Wheeler, London. 

3029. RecisTeRING Mecuaniso for Scacgs, E. C. Chard, 
London. 

3030. Device for ApMiInisTERING MEDICINE, J. A. Frost, 
London. 

3031. ImpRovED SaDDLERY and Harngss, R. A. Roberts, 
London. 

3032. Azo Dye Srurrs, H. E. Newton.—(The Farden- 
Jabriken vormals Friedrich Bayer and Company, Ger- 


many.) 

3033. Door Fastener, J. Beecroft and A. Shiner, 
London. 

3034. Lapses for the Names of Trees, &c., T. Parr, 
London. 

3035. InstruMENT for Tatroornc the Sxry, 8. Mac- 
donald, London. 

3036. Propvuction of CoLovrinc Matters, J. Y. 
Johnson.—(The Badische Anilin and Soda-Fabrik, 
Germany.) 

3037. TreEaTMENT of ‘‘ Caustic Satts,” J. Brock, V. C. 
Driffield, A. Carey, and F. Brown, London. . 

3038. Meta Tuses, &c , O. Friedrich and W. Schulte, 
London. 

3039. Manuracturinc Ruinc-sHaPep Bopigs from 
So.ip Metat Buiocks, O. Friedrich and W. Schulte, 
London. 

3040. Macuines for Wasnino Poratogs, P. Liwe, 
London. 

3041. Repvucinc Friction, E. W. Beech and W. G. 
Gillingham, London. 

3042. Boot-TrEEs, W. J. Yapp, London. 

3043. Bacs Usep in Om Presses, &c , J. Lorraine, 
London. 

3044. Improvep Forks for Carvine, &c., A. Lischer, 
London. 

3045. InsuLaTiING Compounp, L. Biiiirnhielm and A. 
Jernander, London. 
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3046. BicycLe VewLocirepes, E. H. Jones, Milford 
Haven. 

3047. A Swivet Rowtock with fixed THOLEPIN, 
L. 8. R. Byrne, Windsor. 

3048. Hoop with Wrxypows in Front for Gias, &c., 8. 
Gordon, Bolton. 

3049. Lirge-savinc Cork Rart, J. Griffiths, Swansea. 

3050. A DuistvrectaNt SPRINKLER, A. K. Dresser, 
London. 

3051. Ear Murrs, H. Hadden, New York. 

3052. ADVERTISING, J. W. Ewart, London. 

3053. WaTER CIRCULATING Apparatus, O. Hamilton, 


ent. 
3054. Friction Grip Mecuanism, J. E. Evans-Jackson. 
+E Stancliff and T. Orgill, United States ) 
3055. Sotipirrep Hers Beer Extracts, L. L. Thomas, 
Hanley. 
3056. ELectricat Sarety Fuses, A. Marr, Manchester. 
3057. Fasteners for Scarves, F. A. Walton, Bir- 


mingham. 

3058. Pocket Knives, C. Law, Sheffield. 

3059. Foc-sicNaLtinc Apparatus, A. B. Merrick, 
Exeter. 

3060. Soap-cutrinc Macuivery, W. Johnson, Leeds. 

3061. Propuction of CoLiar Stuns, A. Q. Ward, Bir- 
mingham. 

3062. AcTuaTinc Brakes, F. 8. Willoughby, Man- 
chester. 

3063. CycLe Caatn Brusu, J. Brierley, Birmingham. 

3064. PHotoGRapHic Fiims, A. C. and A. A. Smith, 


London. 

3065. Macuines for Loaprinc Cartripces, C. Rosson, 

erby. 

3066. ArRTisT’s Ease. J. Somerscales, London. 

3067. Wire CuiTer, A. L. Hitchcock-Spencer, Ashwell. 

3068. Gas Governors, D. B. Peebles, Glasgow. 

3069. StzermInc Enorves, J. Caldwell, Glasgow. 

3070 Secure Knives to INTERCHANGEABLE HANDLEs, 
G. Snowden, Sheffield. 

3071. Herica, Prevmatic Trre Protector, R. Hill, 
Hartlepool. 

3072. Arc Lamps, J. E. Woolverton, Glasgow. 

3073. Spokes for WHEELs, W. Edwards and W. Horne, 
London. 

3074. Cutters for SHor-NaiLinc Macurnes, J. Booth- 
man, Manchester. 

3075. ManHOLE Doors, A. Lambie, Glasgow. 

3076. Contrinvous Workinc Sptrit STii.s, D. A. Blair, 
Glasgow. 

3077. DispLayrnc Goons in Sor Wixpows, &c., D. 
Blaikley, Glasgow. 

3078. INCREASING PressuRE of Gas, J. Jameson, New- 
castle-on-Tyne. 

3079. Exectric Beit Inpicator, H. Sanders, Bir- 
mingham. 

3080. Fixinc Evectric Cai Beis, W. P. Theermann, 
W. Crookell, and G. C. Elliott, Manchester. 

3081. Cycies, R. E. Quinn, Belfast. 

3082. Wrincinc Macuines, W. Steedman, Glasgow. 

3083. ARRANGEMENT of FLoat Vatve, H. W. Handcock, 
London. 

3084. CoLLaPsiIBLeE TrrEs for WHEELS, H. T. Stephens, 
London. 

3085. Reexs for Corton. J. W. Howard, London 

3086. Stanp for ADVERTISEMENTS, A. Douglass and R. 
T. Bell, London. 


87. SHove.s, C. Ruth and M. Bischoff, London. 

3088. Drawine Ter Squares, W. Moss, London. 

8089. Bearines for CyrcLte Ax es, &c., D. Redford, 
London. 

3090. AppLiances for CHEckING Doors, E. Hart, 
London. 

3091. Steam Borers, J. Derbyshire, London. 

8092. Tot Books, &c., J. C. Will and G. Newnes, 
London. 

3093. Improvep Sairrinc Sranners, T. H. Bulmer, 
London. 

3094. ConcENTRATING METALLIC Orgs, P. C. Bunn and 
E. Zuccani, London. 

3095. Preparinc Surracrs for Printine, C. A. 
Allison.—(P. Hathaway, United States.) 

3096. VeLociPEDEs, R. 8. Lovelace, London. 

3097. ReaisTeRING the Weicut of Tunes, W. P. Miles, 
London. 

8098. MecHanisM for Reversine Rotation, J. Roots, 
London. 

3099. Winvow Sasues, D. Young.—(P. S. Riddelle, 
F. G. Kerlin, and B. F. Dyer, United States.) 

3100. ReEsprraTion InsPrRatTors, W. F. Z. Desant, 


London. 

3101. ArnMATURES for DyNAMO-ELECTRIC MACHINES, 
W. B. Sayers, H. A. Mavor, W. A. Coulson, and 8. 
Mavor, London. 

3102. KitcHen Borers, F. G. Whitehead, London. 

3103. BLeacuino Rags, 8. P. Eastick and W. J. Ston- 
hill, London. 

3104. UmBreuas, &c., H. J. Heinze and A. Cook, 
London. 

3105. ImrraTion WHALEBONE, J. Baier and R. W. 
Baxter, London. 

3106. ImpROovED Macuines for Printino, F. Meisel, 
London. 

3107. Spreep Inpicator for Cycies, T. 8. James, 
London. 

$108. Execrric Raitways, P. W. Letter and C. E. 
Corrigan, London. 

3109. Locomotive for Rack Traction, J. Imray.—(F. 
Rinecker, Germany.) 

3110. Loapinc O1L-caRRyING VesseLs, R. Dudley, 
London. 

31l1l. Execrric Sienatuinc, R. Haddan.—(A4. S&. 
Williams, United States.) 

3112. CoIn-FREED Macuines, J. Price and G. Haydon, 
London. 

3113. CoLourntne Matters, H. E. Newton. — (Th: 
Farbenfabriken vormals Friedrich Bayer and Co., 
Germany.) 

3114. FLEXIBLE Movuntine, G. H. James, London. 

3115. Octave Couriers for OrGans, &c., 8. Jenkin- 
son, London. 

3116. Rest for Mrsic, &c , J. Meiklejohn, London. 

3117. Raitway Rais, C. H. Jenne and The Mecha- 
nical and Development Company, London. 

3118. Erectric Motors, I. A. Timmis and A. I. Smith, 


ndon. 
“>. — Pristine Macuines, R. C. Annand, 


mdon. 

3120. Hoistinc Gear, T. Lockerbie, London. 

3121. Repropuction of Ossects in Revier, M. Russo 
and G. B. Zanardo, London. 

3122. VaporiseRs for PETROLEUM Motors, J. A. Wey- 
land, London. 

3123. AxLes for WHEELS of Bicyc es, J. Bell and E. F. 
Moore, London. 

3124. Enveopes, W. Angus, London. 

3125. ARMATURE Connections for Dynamos, 0. Dufalt, 


ndon. 
3126. BicycLe Support, B. B. Davis and J. F. McGowan, 
London. 


3127. ComprnaTion Too.s, R. Harris, London. 

3128. Form of Bopy of Least Resistance for VESsELs, 
F. E. Mills and H. A. Deming, London. 

3129. Appliance to Assist the Younc, &c., to Hep 
THEMSELVES to Foon, G. F. Beyts, London. 

3130. Recutator, L. B. Miller and M. W. Woods, 


mdon. 
3131. Borter Five Expanpinc Macuines, J. Coles, 

London. 
3132. Stream Motive Power, 8. and 8. R. Chatwood, 


mdon. 
3133. CLostnc Doors on Suips, A. W. Montgomery- 
oore, London. 
3134. Mepicat Piasrers, 8. W. Pedley, London. 
3135. Tap Coup.ine, J. Silvester, London. 
3136. Macnines for Maxine Screws, H. L. Roth, 
London. 
3137. Fry Parers, R. Jackson and J. H. Kyezor, 
London. 
3138. AxLe Nuts, C Nelson.—(C. Ne/son, United States.) 
3139. ADJUSTABLE PaTrEeRNs, W. P. Thompson.—(H. 
Horn, United States.) 
3140. PaotocrapHic CaMERAS, J. Gage, Liverpool. 
3141. AtarM Cocks, J. Dyson, Liverpool. 
3142. Jacguarp Macuines, W. P. Thompson.—(Z. 
Claviez, Germany.) 


14th February, 1894. 
3143. PHOTOGRAPHIC PRINTING FRAMES, W. Middlemiss, 
radf 


‘ord. 
3144. Suovet, H. J. Kuypers, Sheffield. 
3145. Power Hamm™ers, J. P. Jones, Ashton-under- 


yne. 

3146. Reruse Receptactes, C. J. Meredith, W. E. 
Atwell, and J. Farrar, London. 

3147. Pire Cieansinc Metuop, J. W. Leatherland, 
Notting! > 

3148. Print and ViGNETTE Frame, Marion and Co., 
London. 

3149. CycLe Wueet Rims, W. J. Charlesworth, Bir- 


3150. Crump CoLuector, F. Moussier, London. 

3151. Drawrxc Liquips from VesseLs, A. J. Owen, 
London. 

3152. Pure Cieaners, E. J. Liddiard, London. 

3153. Wixpows, A. Hartley, Southampton. 

$154. Cuimney Brackets or Suetves, T. C. M. Crook, 


ax. 
3155. InsuLators, W. Williams and T. B. Johnston, 
Bris 


3156. Exctupinc Winpow Draveuts, W. R. Pape, 
Newcastle-on-Tyne. 

3157. Srzam Repvucinc Vatves, W. H. Armstrong, 
Newcastle-on-Tyne. 

3158. DistrisuTING Fumicants, W. F. Charles, Lough- 


rough. 

3159. Kwyitrrsc Macurygs, T. Billson and W. H. 
Partridge, Nottingham. 

3160. GumMED Wrappers, R. Gaudin, Leeds. 

3161. Fastenines for Groves, T. D. A. I. Fortescue, 
Southampton. 

3162. OverHEaD Sewinc Macuines, A. Latto and D. 
J. MacDonald, Dundee. 

3163. SeparatTinc Grain, H. Schollenberger, Man- 
chester. 

3164. Meruop of Fixinc Fincer Rivos, E. Wisdom, 
London. 

3165. Verticat &c., Camera Stanps, F. Taylor, Man- 
chester. 

3166. UnperGrounp Conpuctors of ELectricaL Tran- 
ways, J. B. Howard.—(W. Simon, and W. and J. 
Beissbarth, Germany.) 

3167. Lintnc for GRoovep Tires, S. J. Haussen, 


gow. 

3168. Racy Gavces and Inpicators, W. Hudson.—(S. 
Watkins, 7 urkey.) 

3169. Mittinc Macuing, D. Fraser, Glasgow. 

3170. Toys, J. Walker, Birmingham. 

3171. Steam Traps, G. Culpan, Rawtenstall. 

3172. CicarEeTTe Paper Case or Hovper, W. E. Gibson, 
London. 

3178. CLeanixe Device for the WHEELs of VEHICLEs, 
P. G. Grafton, London. 

3174. Sockets of Gas and other Pires, W. Griffiths, 
Birmingham. 

3175. Surrt Steeves, F. Rowley, Stockport. 

3176. Curr Protector, F. Rowley, Stockport. 

3177. Frxcer Rixos, J. T. M. Hircock and J. T. B. 
Bennett, Birmingham. 





3178. Burrinc or Scourtnc Rous, 8. J. Pegg, 
Leicester. 





8179. ANTI-NEURALGIC Preparation, 8S. Radlauer, 
Manchester. 

$180. CLEaNsine Vuccanire, L. and 8. Levy, London. 

3181. Stanp for Maps, L. U. Snead, London. 

$182. Top and Cover for M1iLk Cuurns, E. Maskrey, 


Derby. 
3183. Covers for Fiower-pots, &c., A. Dagnall, 


iw. 

3184. eases for Gas or Or, Lamps, T. Heron, Bir- 
mingham. 

3185. WHEEL Rims of Venicies, W. H. Butler, Bir- 
mingham. 

3186. STegRING Suips, F. Buker, Birmingham. 

8187. TRAWL Nets, J. R. Scott, Glasgow. 

3188. Dravent for Steam Borvers, E. C. Mills, Man- 
chester. 

3189. Sarety Stopper, C. F. Wurst, Berlin. 

3190. Lec Rests for Easy, &c., Cuairs, G. Taggart, 


G ‘ow. 
8191. CrncuLaTion of WaTerR in Borers, A. Turnbull, 
G , 


iw. 
3192. Countinc Numbers, J. L. Corbett, J. E. Schuthe, 
and A. Henderson, Glasgow. 
3193. Removinc GREASE from Raw SILK, 8. F. Hughes, 
Liverpool, 
3194. BEVELLING Guass, A. J. Boult.—(C. C. Meinzolt, 
Australia ) 
=. Stream Enaines, W. P. Thompson.—(A. Pierrez, 
rance 
3196. Rotary Pumps, A. J. Boult.—(M. Dijon and A. 
C. E. Bonnefoy, France ) 
3197. Extractine Ot from Segeps, &c., H. Lambert, 
London. 
3198. Apparatus for Heatinc Water, J. W. Shaw, 
London. 
3199. SecuRiNG ScaFFroLDiNc ToGETHER, H. Keene, Bir- 
mingham, 
3200. Vent Taps, D. Wickham, London. 
3201. Locks for FasTENING ENvVELOoPEs, &c., C. Wall, 
Dublin. 
8202. Locks, C. Dean, London. 
3203. PRESERVATION of Postace Stamps, C. E. Macna- 
mara, Birchington. 
3204. CHILDREN’s Cots or Criss, F. R. Curtis, 
London. 
3205. Stop Mecuanism of Macuines, J. B. Naylor and 
H. Pickles, Bradford. 
3206. Stoppinc TextH, C. Ash and Sons and R. P. 
Lennox, London. 
3207. Cycte Seat PrLtaR ADJUSTMENT, A. E. Lacon, 
London. 
3208. Sprinos, &c , for PeRamBuLators, C. E. Cowtan, 
London. 
3209. Bortne Macuiyes, A. Gray and G. Tarbit, Stock- 
ton-on-Tees. 
3210. Saris and Rieorne for Vesse.s, &c., H. C. Vogt, 
London. 
3211. Bry or Recerracre for Rervse, P. Kéttgen, 
London. 
3212. Skipprnc Dott or Ficure, J. B. Adams, 
mdon. 
3213. CENTRE-BIT HotperRs for Horses, A. Chaumel, 
London. 
3214. Locks, G. Sérensen, London. 
3215. Fituinc Borries, G. E. W. Henderson and M. W. 
Jones, Ware. 
3216. Brooper for BREEDING Pouttry, T. W. Wilson, 
London. 
3217. Arc Lamps, H. F. Joel, London. 
3218. Stone Saws and Saw Frames, &c., F. Trier, 
London. 
3219. Fastenincs for CHain WuHeews, M. D Rucker, 
London. 
3220. Tobacco Pipes, S. Keeton and J. W. Danby, 
London. 
3221. Drain Pipes, J. Jones and W. Sykes, London. 
3222. CaBLE Tramway, F. Purdon and H. E. Walters, 
London. 
3223. Heatine Gases by ELectriciry, W. Donaldson, 
London. 
3224. Apparatus for STEEL and [ron Piates, J. While, 
London. 
3225. Gas Enorneg, E. Field, F. 8. Morris, J. Musgrave, 
and G. Dixon, London. 
3226. APPLYING ParRarFin to Paper, A.C. Marchal, 
London. 
$2z7. Topacco Fires, A. Léscher and H. R. Harvey, 
London. 
3228. APPARATUS for DEsILVERISING Leap, J. W. Swan, 
London 
3229. Friction Gear for Snares, C. A. and O. W. Hult, 
London. 
3230. Rests or Ho_pers for Books, T. G. H. Mann, 
London. 
3231. CaLt Bei, K. Miiller, London. 
3232. PREPARING Packaces of Bivg, A. Davisson, 
London. 
3233. VENTILATING, H. Brown and G. R. Mitchell, 
London. 
3234. Locks, W. C. Bersey, E. J. Clubb, and A. W. 
Southey, London. 
3235. Neckties or Cravats, W. Holmes and J. Cryer, 
London. 
3236. Inks, &c., E. Nienstaedt and L. Goldmark, 
London. 
3237. Groovinc Hoxes of BorLer Tupes, C. Vassel, 
London. 











SELECTED AMERICAN PATENTS. 


From the United States’ Patent Office Oficial Gazette. 





507,990. PeTroteum Moror, 0. Briinler, Eutritzsch- 
Leipsic, Germany.— Filed September 26th, 1892. 
Claim —In a petroleum motor the combination of 
the compression space a ending in a passage a!, having 
on opposite sides the passage y for Sipcies the oil, 


[507,990] 





and the slightly concaved plate finserted in the wall 
of the passage a! and heated from outside, and the 
air inlet valve ¢, as and for the purpose specified. 


508,618, Icyitinc Apparatus ror Gas ENoINEs, G. 
ae San Francisco, Cal.—Filed February 1st, 
Claim.—In an igniting apparatus for gas engines, 
the combination of the supply vessel containing 
volatile oil or fluid, a superimposed retort for convert- 
ing the oil into gas, said retort having a tubular ex- 
tension Q, having a downwardly-leading passage R 
therein and below it a second e 8, a chimney 
having an elongated chamber to aaa the igniting 
tube or other article to be heated, and having like- 
wise an extension surrounding the retort and other 
parts, the heating chamber of said chimney being pro- 


: vided with a refractory lining of asbestos or similar 


eS 


material, the shallow pan I for containing i 

oil to be lighted before any gas is poe hw or rm 
valve G through which a jet of gas passes from the 
passage R and mingles with air through the passage 


[508,618] 














8 until it reaches the point of ignition at the perfora- 
ticas T, which lead into the end of the heating cham. 
ber wherein the object to be heated is located, sub. 
stantially as described. 


508,833. Gas Enuine, W. von Oechelhacuser and H, 
Junkers, Dessau, Germany.--Filed Novewmle 5th, 
1892. 

Claim.—(1)_ A gas engine comprising a working 
cylinder having peripheral inlet and exhaust ports 
near its opposite ends, respectively and reciprocally 
movable pistons adapted to control said ports, for the 
purpose set forth. (2) In a gas engine, the combina. 
tion with the working cylinder provided with separate 
air and gas inlet ~— and with exhaust ports, two 
pistons reciprocally movable in said cylinder and con- 
trolling the air inlet and the exhaust ports, of an 
air compressing pump connected with the air inlet 


[508,833] 

















ports of the cylinder, a gas compressing pump con- 
nected with the gas inlet port of said cylinder, and a 
valve controlled from a movable element of the engine 
and controlling the supply of gas to the cylinder, said 
pistons and valve controlling devices operating to 
admit air under pressure into the cylinder while the 
exhaust ports are open, close both air inlet and exhaust 
ports simultaneously, compress the air in the cylinder, 
and then admit a charge of gas into the compressed 
charge of air, for the purpose set forth. 


508,849, TRACK-SANDING Apparatus, C. W. Sher- 
burne, Boston, Mass.—Filed January 3rd, 1893. 
Claim.—In an air actuated track-sanding apparatus 
the combination of two air pipes connected with the 
same source of air supply, under preesure one leading 





to the sand storage and delivery device, and one to 
the brake apparatus, each of said air pipes being pro- 
vided with a shut-off valve, with said sand storage and 
delivery apparatus proper and with said train brake 
apparatus proper, and with a single handle under con- 
trol of the engineer to actuate both said valves to- 
gether, as and for the purposes described. 


508,931. Bert Fastener, C. D. Fuller, Kalama:oo, 
Mich.—Filed June 27th, 1892. 

Claim.—The herein described improved belt fastencr, 
the same consisting of a metal plate adapted to extend 
across the mecting edges of a belt, said plate having 
one straight side and at the other side having a scrics 
of spurs arranged in pairs longitudinally opresite, 





the spurs of each pair being at equidistant points 
from’ the transverse centre of the plate and arranged 
in advance of the preceding pair in both directions 
substantially as described, so that each pair will 
penetrate the belt at different transverse points sub- 





stantially as specified. 
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ON THE CONSTRUCTION OF THE MODERN 
LOCOMOTIVE. 


SECTION V,—THE MACHINE SHOP, 


MacuinE shop economy is summed up by developing 
every machine to its utmost efficiency, and obtaining the 
maximum quantity of output from each, consistent with 
the requirements and nature of the work. This can onl 
be achieved by a good system of tool work, whic 
should be separate, in a fenced portion of the shop, 
and there manufaviure and store the whole of the 
shop requirements, discriminating between poverty 
and excess and discountenancing all waste. ppoint 
an attendant to supply the wants of the men, who 
come provided with the necessary check from the fore- 
man with the various stores in his charge, all of which 
are booked to the recipient and again when returned, 
explanation having been rendered to the foreman for any 
detrimental effect the tool may have sustained, which is 
intimated by another check to the storekeeper. Taps, 
stocks, dies, templets, gauges, twist drills, mandrils, 
milling cutters, &c., are all dealt with in this manner, 
suitable headings being fixed in a book for the purpose, 
together with spaces for the workman’s name, number, 
dates, and remarks as to condition. 

What is a shop without system and organisation but 
simply chaos? whereas with them everything is reduced to 
order, every man knows what to do, when and where to 
do it. System does not require any more workmen, but it 
reduces the work of existing hands, and everything is 
done well, because each is individually responsible for 
the particular operations in his care; but, at the same 
time, this responsibility is reduced to a minimum, because 
every individual knows the system, and that it will be 
rigidly carried out. In fact, it is impossible to grapple 
with large concerns without it, and even small ones 
are, or soon would be, utter failures. It also insures 
that nothing is interrupted, not only in one shop, but 
every portion of the works, by the absence, for whatever 
reason, of foreman, man, or apprentice; also every 
machine is fixed to plan, so that heavy or light work can 
be carried on most expeditiously, and suitable crane 
power or lifting tackle is found exactly where it is 
required. 

The beneficial effect of accuracy in tool work is well 
and easily illustrated by a twist drill. The circumfer- 
ential speed for }in. to jin. diameter is 20ft. to 30ft. per 
minute on mild steel, and a good feed is about ,},in. for 
each revolution, that is half that amount per lip for each 
revolution ; consequently if the drill is ground with 
uneven lips, the whole cut comes upon one edge, and 
therefore shortly it is damaged, and the driller reduces 
the feed of downward traverse until this one edge cuts 
well, which is apparently, to one-half the feed ; and there- 
fore even to drill at the smallest cost, absolute accuracy 
is required, concentric and true throughout. Each edge 
must be of equal length for obvious reasons, and have 
the same angle with the centre of the drill. Grinding 
lines are now dispensed with, owing to the use 
of mechanical grinders. The angle of clearance must 
be studied with a view to avoid rubbing and digging ; 
and a test — the only one that the author is aware 
of — for the accurate grinding of a twist drill, is that 
it shall refuse to pass through the hole it has drilled 
by virtue of its own weight. The speed for twist 
drills may be taken at about 25ft. per minute, the feed 
being at the rate of 100 to 120 revolutions per inch of 
downward traverse, and say, 100 to 120 }in. holes 3in. 
deep may be drilled ; but taking the whole shop through, 
only half this quantity may be reckoned upon before the 
drill requires to be re-ground, for wrought iron or mild 
steel. Rose bits are not entirely dispense d with, as it is 
found useful to keep a few for the pin holes in the motion. 
Two very important points respecting all tools are the 
cutting and clearance angles; but much has been written 
elsewhere—in fact, whole books of no mean dimensions— 
upon this edge business, including all tools with one or 
more cutting edges. It may be stated that in all ordinary 
lathe work deep cuts and coarse feeds are first principles, 
one roughing, and one finishing, bringing down the speed 
to suit the cut, rather than suit the cut to the speed, for 
then the greatest amount of work will be done in a given 
time; that is, let it be a maximum of feed rather than 
speed, and have the finishing a good sliding cut of greater 
feed than the roughing. The old régime is well described 
in ‘* Extracts from Chordal’s Letters” as ‘‘the wiry, 
rough tapering and changing surface of the fine feed is 
the standard for rough work, and these defects corrected 
by the file are the standard for the nicer work.” 

Any lengthy dissertation upon screw-cutting, gaps or 
stays in lathe work, does not come within the limits of 
the present article, in fact it is not required; and the 
same remarks relating to the cutting edges are equally 
applicable. It is impossible to go through and illustrate 
everything in the machine shop, because of multiplicity, 
time and space, also it is quite unnecessary; but what- 
ever the author omits and is suggested to the reader, it must 
not be inferred that it is absent or unknown. Generally, 
descriptions of machines that do the work will be con- 
spicuous only by their absence, because we are dealing 
with methods and suitable illustrations of advancing 
work most expeditiously, at a minimum cost, on those 
machines well known to all constant readers of THE 
ENGINEER. 

Milling machines now take pre-eminence of all tools in 
any shop, and the raison d’étre for the efficiency and 
economy of the milling cutter is now so well understood, 
that it would be utter waste of time on the part of the 
author and of his readers to trouble with any lengthy 
argument upon that point. 
and it is almost impossible to push the utility of the 
universal machine too far, and the adaptation of special 
machines during the past ten years has been quite 
phenomenal. One of the first essentials is to well man 
the machines, and then keep the cutters in order, for 
success depends entirely upon the facility for production 
of, and re-grinding the cutters, it being an absurdity to 





Too much cannot be said, 





use a cutter beyond its profitable period of service. | 
A 8in. cutter will do probably, on an average, from sixteen | 
to eighteen hours’ work before re-grinding, which only | 
then takes a few minutes, because, in most cases, not | 
more than ;},in. removed will restore the cutting edge, | 
providing the cutter has been fairly used; but a 10in. | 
cutter may run quite 100 hours, the cost for re-grinding | 
in each case not exceeding sixpence. It is also an axiom | 
that a repetition of work is a necessity; consequently 
special machines are designed with the cutter spindles 
placed in various positions to suit that work. Also the 
emery grinder has reduced the cost of the production of 
cutters to a reasonable and justifiable limit. 

For general work the plain cylindrical cutter is the 
most effective and least expensive. As compared with a 
facing cutter, there are teeth upon the periphery only; 
consequently it is less costly to make and keep in repair, 
also there are not any corners to chip or burr up by | 
excessive stress of work, and facing cutters for gauge | 
work are useless after re-grinding unless the patent 
adjustable split cutters are used. The ratio of the | 
cost of labour brought to bear upon the material in 
producing a first-rate tool, does not in many cases | 
admit of a comparison with cost of material ; consequently | 
nothing but the best quality should be employed, which 
is frequently obtained only by experimental data upon the 
work to be done. Experimental attention upon this point | 
and also upon suitable angles for the teeth, both cutting 
and clearance, is bound to repay the operator to an almost 
unlimited extent. It appears that up to the present no | 
acknowledged rule has been adopted regarding the pitch 
of teeth, which now simply rests upon the individual 
experience of the manager. For all practical purposes, 
whether for periphery or face, a sltake of about jin. or 
sin. will give satisfactory results with angles cut to 
45 deg. and 12 deg., but re-cut to 40 deg. and 12 deg., with 
an angle of clearance or relief of about 3 deg. to 5 deg., 
varying for different materials, and this angle may 
be taken about the same as that for a turning or 
other machine tool. The angle of relief is maintained 
when re-grinding by placing the centre of the emery 
wheel either a little below the centre of the cutter if 
upon one side, or a little to the left of the centre 
line if the emery wheel is placed above the cutter. 
A spiral groove or thread of about jin. or 3in. pitch, 
forming what is generally called a “lob’”’ cutter, will 
enable it to do rougher work by relieving the teeth 
of the shavings in detachments ; but a continuous tooth 
is preferable for finishing, the angularity of the spiral of 
which ranges from lin. in 30in. to lin. in 60in., the finer 
pitch being the easiest upon the machine, its cut being 
more continuous and less intermittent, so that each tooth 
does its work gradually, and consequently there is less 
wear and tear upon the machine. The direction of the 
spiral is arranged either right or left hand, to force the 


| Spur gear, 


| adjustment of the cone either up or down. 


tical mind. It is also difficult to estimate and compare 
the cost of work done by milling with that of other 
machines, because sometimes the milling machine 
embodies the work of various others. Radii, both inside 
and out, are formed by the cutter, &c., but where it 
replaces slotting or planing only, its superiority is at 
once recognised. 

The machine itself must be of sufficient power in 
every respect to overcome a maximum exertion, 
and also perfectly rigid. In fact, too much cannot be 
said for rigidity. Let any part of the machine be defec- 
tive, and it will rebound upon the work done. Some 
examples are insufficient support to the spindles, 
or even the table upon which the work is cramped only 
bearing upon one-half of one of the slides, and more- 
over this table should be so constructed that the work to 
be done never overhangs, the bearing slides of that table, 
whilst under operation of the cutter, as the author has 
observed it to do insome machines. Any improvement 
in driving gear to produce steadiness is at once adopted, 
such as obliquity of the teeth in the otherwise ordinary 
and a worm-driven cutter would be an 
approach to perfection. The speed and feed should also 
admit of easy regulation for the cutters of various 
diameters. The feed should be adjusted in such a manner, 
so that it can be easily altered if necessary without 
stopping, otherwise the surface will be injured. This is 
done mostly by the aid of cone pulleys, having three steps, 


| which represents, say, jin., lin., and 1jin. feed per minute, 


which does not perhaps achieve the above regulation. 
There are also various other designs which perhaps 
approach more perfectly the change of feed during 
operation, effected generally by a frictional agency, some 
having an index showing the number of revolutions of 
the cutter per inch of feed. Transverse cuts are also 
maintained by feed gear, but irregular profiles are pro- 
duced by the use of a cone kept by the aid of weights 
against a former. The cone is necessary, because any 
alteration in the depth of cut can then be obtained by an 
Finally, a 
good lubricant, copiously applied to the cutter, is a 
necessity. 

The work done by a cutter is affected by the number 
of teeth, speed, and feed. The feed being directly pro- 
portional to the number of teeth, then, if the most 
economical speed is determined, the quantity of material 
removed depends upon the number of teeth in the cutter, 
the latter being designed with all due regard to easy 
production and re-grinding, the former taking into con- 
sideration primarily the stability of the machine, also the 
material being operated upon, its skin, finish, cubical 
contents removed, class of cutter, and any other factor 
that may present itself to the operator. The following 
table gives the speed and feed for various operations 
upon different materials :— 
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work upon the table and the spindle against its bearing, 
the direction of rotation deciding this point. It is 
beneficial to use cutters with the least possible diameter, 
consistent with the work they have to perform ; because 
naturally they are less expensive to manufacture and 
maintain, also heavier cuts can be worked with less strain 
upon the machine, owing to the smaller leverage due to 
less radius. Again, as shank cutters and “ chambered”’ 
ones are frequently interchangeable with two or more 
machines of their kind, in order to get standard spindles, it 
is possible to get a set of cutters on a machine for which 
they have not been designed, and to use an extreme 
example, supposing a large diameter cutter gets into a 
machine where the speed of feed is only designed for a 
smaller diameter, that large cutter is handicapped, because 
having more teeth it should take more feed, but cannot 
because the machine will not admit, and therefore a 
more effective cutter becomes defective. 

It is a small point, but nevertheless an important one, 
to bestow care upon the roots of the teeth, keyways, and 
all corners, in order that they have a good radius, for it 
is a well-known fact that square corners will go in 
hardening. Mild steel sections with ordinary wear and 
tear, are not permitted to have square corners. 

Granted a true spindle, then it is unnecessary to have 
a bearing for the full length of the shank of the cutter, 
but back or hollow out a portion of its length, the cones 
top and bottom only being a good fit. For large hori- 
zontal cutters placed two or more upon one spindle the 
cones are dispensed with, parallel bearings being used, 
and chambering is always resorted to, as the ends only 
are required to be a good fit, and it is a difficult matter 
to lap the middle out to a standard without enlarging 
the ends. This recess should be as little as possible, ;\;in. 
in diameter being quite sufficient. 

It is needless to make comparison between milling 
and other machine tools, or to discuss the detrimental 








effects of cutters being untrue, blunt, or many of the 
other defects which may present themselves to the prac- 


The speed for cast iron appears to be open to the 
greatest amount of contention, and the author gives 45ft. 
per minute as that coming under personal observation 
and working most satisfactorily, although from 10ft. to 80ft. 
per minute have been worked. The difficulty lies in the 
fact that a lubricant cannot be used in the ordinary way, 
because of choking the pumps; consequently, with high 
speed, the temper of the cutter is soon destroyed, which 
is not economical. 

Although the feed may be sometimes even more than 
that given above, the rate seldom exceeds sin. per 
revolution, and frequently only one-half of that; and 
where gauge work is done more than the proverbial 
roughing and finishing cuts are necessary. 

The emery discs for milling cutters are about 4in. dia- 
meter and Hin. wide, and run from 4000ft. to 6000ft. per 
minute. It follows from this speed that any inaccuracy 
due to excentricity, uneven balance, or an untrue spindle, 
is immensely intensified; consequently, these points 
must be attended to. Also the belt should be even and 
true; but, above all, keep the wheels from glazing and 
free from moisture. Let them cut freely, otherwise they 
will soon blue-burr; and finally, let the finishing cut be 
fine, and then the last tooth will be of the same radius 
as the first. The machines themselves are of various 
designs, and generally supplied by the makers of milling 
machines. They are adapted to suit a range of cutters, 
having tables with movable headstocks, which take 
different lengths. The tables are arranged to move upon 
slides, either longitudinally or transversely, by hand or 
gear. The wheel is generally upon another headstock, - 
which is capable of taking various angles, and is gener- 
ally a fixture as far as traverse is concerned, and the 
cutter brought to it. If it is necessary to use water on 
fine, light jobs, the speed of the wheel should be reduced. 

Although so much has been said about hardening as 
an accessory operation in the smithy, the importance of 
this point upon the milling cutter is so great that no 
hesitation or explanation is necessary for these few 
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remarks, and here again experimental data is of great | tion are intersected by numerous canals, and in many 
assistance. First to obtain the lowest temperature at | instances produce from two to three crops in the year, 
which the steel will harden, and then never to exceed | partaking of the usual characteristics of heavily irrigated 
that limit. Evenness of temperature, a soaking heat and | lands. ; 

freedom from oxidation, are points for attention. Lead| The history of the reservoir question is that as long 
baths, got to a red heat, have been used with good | ago as 1873 Linant de Bellefonds—Linant Bey—the dis- 
results. Here oxidation is impossible, as the atmosphere | tinguished French engineer, suggested as suitable for a 
is excluded, and this arrangement also gives the teeth a | regulating weir the Silsilla Gate of the Nile, situated 
chance of obtaining the necessary temperature before the | about forty-four miles below—that is north of—Assouan. 


interior, resulting in a soft tenacious backing. For thin | In 1880 Count de la Motte further developed the idea | 


grooving and angle cutters, washers have been put on | and proposed a reservoir dam at the same place. Later, 


the body to obtain a similar result, this also being | in 1882, Mr. Cope Whitehouse, an American, suggested | 


applicable in many instances. | using the depression of Wadi Rayan as a regulating and 


(To be contiuned.) 








THE UTILISATION OF THE NILE. 





Reabine the Times of Saturday, it appears there was 
rather a storm in the teacup of the Society for the Pre- 
servation of the Monuments of Ancient Egypt over Mr. 
W. Wilcocks’ project for the perennial irrigation and 
flood protection for Egypt, in which, as one of the 
alternatives, he suggests the possibility of swamping, for 


| 


storage basin. This was surveyed by Linant Bey, under 
Colonel Western’s orders, and reported on. Nothing, 
however, was done, because of financial and other 
difficulties, till in 1889, when Mr. Prompt, a member of 
the Egyptian Railway Board, pressed for a resumption 
of the investigations. His efforts led to the appointment, 
at the instigation of Sir Colin Scott Moncreiff, of Mr. W. 


| Wilcocks, M. Inst. C.E., who had distinguished himself 


a few months of the year, the site of the famous Temples | 


of Phile. It is beyond question highly desirable that 
Phile should be spared, and that even if its preservation 
involves the outlay of a large sum of money. 
protection of an ancient temple, no matter how venerable, 
from its antiquity, or how likely to be instructive as a 


But the | 


link between the past and the present, must not be | 


allowed to stand in the way of an enterprise which will 
materially advance the prosperity of the population of 
Egypt. The questions involved must be approached in a 
dispassionate spirit, due weight being attached to all ra- 
tional proposals, always resolving that Phil is to be spared 


in connection with Egyptian irrigation matters, and had 

a large practical experience on the inundation works, to 

study the whole question as Director-General of Reservoirs. 

Mr. Wilcocks, after careful examination and four years 

of survey and investigation, has prepared an elaborate 

report, which has been submitted to his Government 

by Mr. W. E. Garstin, the Under Secretary of State in 

the Egyptian Public Works Department, and successor | 
to Sir Colin Scott Moncrieff. 

Mr. Wilcocks states that the present cultivated area of 


| Egypt is 4,955,000 acres, and considers that it might be 


increased by 60,000 acres. By a careful analysis of data 


| he arrives at the result that the supply needed annually 
| for Lower Egypt is 1500 millions of cubic metres, at a 


if possible. On the scientific utilisation of the supply of | 


the Nile depends the material prosperity and wealth of 


Egypt, and it is well known that to this end, ever since the | 


maximum rate of 3875 cubic metres per second; and for 
Upper Egypt, 2110 millions of cubic metres, at a maxi- 
mum rate of 355 cubic metres per second; or, for the 
whole of Egypt, 3610 millions of cubic metres, at a’ 








| rently small provision for loss by evaporation and absorp. 
tion—which is only about half the allowance made in 
India, when for four months of the year the atmosphere jg 
almost at the point of saturation—may be taken ag 
disposed of. 

Of the five reservoir schemes proposed, that at Waddi 
Rayan is the lowest down the river. It is a huge natural 
depression of 760 kilometres down stream from Assouan 
or about eighty-seven miles from Cairo, its bottom 
being 42 metres below sea-level. Advantage would be 
| taken of it for storage purposes by connecting it with 

the Nile at a distance of about 58 kilometres by canal, 
It would have a surface area of 673 square kilometres, and 
contain 18,743 millions of cubic metres of water, of 
which only the upper film of 3 metres, representing 2000 
millions cubic metres of water, between reduced levels 
24:00 and 27:00 could be utilised. We cannot see the 
advantages of this scheme as represented. An ele. 


|'ment of uncertainty as to result enters into many 


points connected with it. It is costly, and would help 
but little towards controlling floods; besides, as it would 
serve Lower Egypt only and take ten years to construct 
and fill, it would be an incomplete and tardy solution of 
the problem even if otherwise commendable. 

The next reservoir site in order up the river is that at 
the Silsila Gate, at a distance of about 70 kilometres below 
Assouan. Here the Nile enters the Nubian sandstone 
by a narrow pass of under 400 metres in width and 5 metres 
in depth. This is a favourable site, with several advantages, 
but there are doubts as regards the solidity and strength 
of the rock for foundations, and its hardness to resist the 
scour from the sluices under a head of water of 26 metres, 
the R.L. being 101-00 metres. In this site we are met by 
the inconvenience of flooding the town of Assouan and 
possible trouble connected with swamping the site of the 
recently-excavated temple at Komombos; moreover, at 
the limits designed it will meet only the requirements of 
Middle and Lower Egypt. 

We now come to the Assouan dam at the head of 
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British occupation of the country began, the labours of 
our administrators have tended. Now that a further 
evolution is on the eve of inauguration, and an attempt 
is being made to solve one of Egypt's difliculties, 
exuberant fanaticism would shackle the hands of our 
engineers—such men as Moncreiff and Wilcocks—and 
afford grounds for both home and continental pessimists 
to cavil at the advantages to the country of our pro- 
tectorate. 

Messrs. Wilcocks and Garstin have indeed themselves 
to blame for the apparent weakness of challenging criticism 
by calling in the assistance of the Deus ex machina of a 
Commission. Commissions seldom aid progress, and 
oftener than not point out the way of ‘how not to do 
it.” Let us hope that it may be different in the present 
instance, though we fail to see how the present Com- 


mission can know more about Egyptian questions than | 
the able men who have made the proposals, and have had | 


a lengthened experience of the conditions. 

In our view of it the Egyptian engineers had much 
better have shown a greater courage of their opinions and 
reliance on their own judgments, basing their action on 
the examples afforded in Italy, France, and India, more 
particularly that part of it—Sind—often called Young 


Egypt, which presents so many exact parallels to their | 


own Delta. 


Broadly, the demand of Egypt is for better control and 


fuller utilisation of the discharge of the Nile. To this 
end as much as possible has been effected by the improve- 
ments of existing works and methods, so that a further 


advance can be obtained now only by the formation of | 


storage works which will serve to modulate excessive 
floods, and retain for use later on in the season a supply 
to supplement the discharge of the falling river. Egypt, 
as is well known, is practically rainless, and its agricul- 
ture, its wealth, and almost its existence, depend on irri- 
. gation. The seasons are three; the summer, April to 
July, when the river is low; the flood season, July to 
December, when the Nile overflows its banks; and the 
winter, from December to March, during which time the 
water is confined to the river course, although the supply 
is in excess of agricultural requirements. The summer 
crops are cotton, sugar cane, millets, rice, vegetables, and 
fruit. The flood crop is maize or millets, while the 
winter crops are wheat, beans, barley, vegetables, peas, 
and clover. Under existing conditions, therefore, in the 


several provinces land is to be found partaking of the 
advantages of flood, perennial, and semi-perennial irriga- 
tion in every possible degree of variation, high-lying 
flooded lands growing millets; low-lying lands, called 
basins,” producing the other winter crops. 

The tracts under perennial and semi-perennial irriga- 


maximum rate of 630. 





To insure the above supply, 
water may be stored in the valley of the Nile, or in 
depressions in the deserts outside the valley. He indi- 
cates several sites which present themselves as suitable, 
(confining himself to those within the power of the 
Egyptian Government), and proceeds to discuss their 
relative, advantages, and disadvantages, from standpoints 
both engineering and financial. Under the first con- 


ditions come four sites on the river itself, where dams 
being constructed, the necessary supply might be stored 
and regulated economically. 


The last would be fulfilled 





by utilising the existing depression at Waddy Rayan. 
So far as can be judged from the plans and descriptions 
without a personal examination of the sites, none of the 
schemes offer any insuperable objections or difficulties ; 
all are financially favourable in a greater or less degree, 
and therefore the question narrows itself to almost a 
problem of what will give the earliest result in the 
easiest manner. 

If it were a question of economising the supply, the 
distance of the reservoirs from the irrigated lands would 
influence the selection; but inquiry shows that allowing 
for a discharge of 1000 cubic metres per second for the free 
navigation of the river by large steamers, 61,000 millions 
of cubic metres are available for storage, whereas only 
3610 cubic metres are needed; so that this and the appa- 


VSLAND of PHIL 


(ENLARGED FROM BADECKER) 
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the first cataract. So far as strength and economy 
of foundations are concerned nothing more can be 
desired. The rock throughout is hard compact syenite, 
or quartz diorite, and the section of the river is so 
wide and shallow that the foundations can be put 
in dry. The under-sluices would be built on reefs 
projecting over the water surface in summer and 
winter, and would be consequently open to annual 
inspection—a most important advantage where so many 
interests depend on the stability and endurance of 
the work. This site Mr. Wilcocks considers as the 

best suited for a reservoir 
— = dam north of Waddy Halfa, 
, A>. and if built to the R. L. 
of 118°00 metres, it would 
contain 38700 millions of 
cubic metres, and meet the 


. irrigation requirements of 
"})\) the whole of Eeypt. It is 
,}))  velatively a cheap dam, cost- 


ing £E1,900,000. Unfortu- 
nately, with every advantage 
in its favour as to storage, 
soundness of foundation, 
economy of construction, 
and safety, this site labours 
under the objection that it 
will submerge the greater 
portion of the Island and 
Temple of Phile for several 
months of the year. This 
might be considered an act 
of Vandalism were it not for 
the alternative proposed of 
removing and reconstructing 
this famous relic of antiquity 
on an adjacent site, only a 
few hundred yards distant, and quite out of the reach of 
floods. 

To avoid swamping Philx is the raison d’étre of the 
next site, called ‘‘The Phile Site,” and the scheme is 
merely a re-alignment of the Assouan dam a little on the 
up-stream side of Phile Island. The conditions and 

vantages of this site are similar to those of the last, 
with the exception that the rock in the right channel is 
not so good, the foundations will be deeper, and the cost 
will be greater; but the Phile Temple will not be sub 
merged, though the country up river as far as Korosko 
will be inundated by the back-water. Our map shows 
in detail the sites of the several dams proposed at this 
cataract. , 

We come finally to the Kalabsha site, about 60 kilo- 
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metres above Assouan. Here the Nile passes through a 
“gate” of about 150 metres wide, with a minimum depth of 
water of 30 metres. The back-water from this work 
would reach as far up the river as Toski, about 
190 kilometres, and would swamp the intermediate lands 
and villages. The rock here is hard granite or compact 
diorite, but the foundations would have to be got in by 
cofferdams, costly and difficult to manage, under a head 
of 19 metres of water. This the engineers consider to 
be practically impossible, and elect to abandon the scheme. 

In all these schemes the allowance for waste by 
evaporation and absorption is 1 metre only. 





short structures built in narrow ravines, but it has been 
shown that in long dams the only result of such arrange- 
ment will be to increase the difficulties of practical con- 
struction, and consequently the cost of the work. Mr. 
Garstin argues that an accident to one of the Nile reser- 
voirs could in no way result in serious disaster in the 
Delta and sound, and we agree also with the contention 
that pollution of the water through stagnation in the 
reservoir is impossible, for the records of the numerous 
irrigation tanks in India, and the condition of bodies of 
water such as Vehas and Fife Lakes, which supply the 
populous centres of Bombay and Poona with pure drinking 


Capacity of ' , Direct penase 4 
Name of R.L. reservoir in Cost in £E. Ties meet annual Increased value of to Increase to 
scheme. Metres. | millions of ’ return to land in Egypt. annual annual rent. 
cub. metres. State. ,roduce. 
: pir egies ae 3 i eB. ee ~ £E. ; — t& cE. 

Kalabsha 121 3670 2,000,000 Whole of Egypt... $50,000 46,198,180 12,612,900 5,390,800 
i 118 2510 1,600,000 Mid. and Lower Egypt 850,000 23,148,840 7,975,600 | 3,946,900 

om a od 114 1560 1,250,000 Lower Egypt 278,000 Not allowed for 3,200,000 1,600,000 
Philie : 118 3670 2,106,000 Whole of Ezypt... 850,000 46,198,180 12,612,900 0,390, 900 
114 2510 1,750,000 Mid. and Lower Egypt 850,000 23,148,840 7,975,600 3,946,900 

“oe = 110 1560 1,500,000 Lower Egypt 278,000 Not allowed for 3,290,000 1.600,000 
Assouan ... 118 3700 1,900,000 Whole of Egypt $50,000 46,198,180 12,612,900 {| 5,390,800 
ili 2559 1,600,000 Mid. and Lower Ezypt 850.000 23,148,840 7.975, 600 3.946.900 

110 1600 1,300,000 Lower Ezypt 278,000 Not allowed for 3,280,000 1,600,000 

Silsila : 101 2510 1,650,000 Mid. and Lower Egypt 850,000 23,148,840 7,975,600 3.946, 900 
” 93 1551 1,450,000 Lower Egypt 278,000 Not allowed for 3,290,000 1,600,000 
Wady Rayan ... 27 2000 2,727,000 . Lower Egypt 278,000 Not allowed for 3.290.000 1,600,000 





Mr. Garstin, Under-Secretary for Public Works, has 
drawn up an elaborate note in submitting Mr. Wilcocks’ 
report to his Government, in which he ably reviews the 
entire question ; and from this note we adopt the above 
table, which, with some’ slight additions, gives a 
synopsis of the several schemes, with their financial 
results. 

The type selected for the dams of all these river 
reservoirs is identical. It is that of an unsubmergible 
masonry dam pierced with numerous under-sluices, 


through which will pass the silt-laden waters of the 
fioods, while the clear supply at the close of the inunda- 
tion may be impounded at will with no risk of incon- 
These sluices are 


venient silting up of the reservoir. 
each 10 metres high 
and 2 metres wide, 
and number from 100 
to 120, according to 
the site, with a total 
waterway of 2000 to 
2400 square metres 
designed to pass 
10,000 cubic metres at 
a velocity of 5 metres 
per second under a 
head of 2 metres; or 
a maximum Nile flood 
of 14,000 cubic metres 
with a head of 4} 
metres. The sluice 
gates adopted are 
Stoney’s self-balanced 
roller gates, similar to 
those used at Belleek 
on Lough Erne and 
elsewhere. The piers 
between the under- 
sluices are 3 metres 
wide, but in order 
that, should any fail- 
ure occur, it may be 
localised, the sluices 
are separated into 
groups of ten by mas- 
sive abutment piers 
10 metres wide. The 
traffic of the river is 
provided for by locked 
navigation canals. The 
locks are four in num- 
ber, each 75 metres 
long by 12 metres 
wide, with a maxi- 
mum and minimum 
depth of 14 metres 
and 2 metres on the 
sill. The total lift is 
28 metres. 

The section of the dam where solid is that known as 
Rankine’s, and where pierced by sluices is as shown in 
our illustration. 

Full allowance has been made everywhere in the 
stability calculations for the effect of the sluice openings, 
and according to accepted principles the centre of pressure, 
whether the reservoir is full or empty, is always within 
the middle third of the section. The maximum pressure 
will nowhere exceed 7°8 kilogrammes on the square centi- 
metre, and at the toe of the piers it will be only 6°5 kilo- 
grammes on the square centimetre. The specific gravity 
of the masonry varies from 2-0 in the upper portions of 
the dam to 2°3 in the ashlar round the sluices, while that 
of the mass below the sill of the sluice openings is 2°2. 

In planning his dams on the curve, Mr. Wilcocks seems 
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| 


water, are a complete refutation of such pessimistic 
objections. 

As regards flood protection, none of the schemes except 
that of Waddy Rayan, and that in a trivial degree, can 
effect amelioration of the evils resulting from a high 
Nile. Mr. Wilcocks disposes of the question by an 
expression of confidence in the effect of provision of 
increased escapes and protection to banks, and also to 
the improvements to be introduced by an extension of 
perennial irrigation, such as would be obtained by an 
expenditure of £E£750,000. He personally considers as 
infinitely better, however, and more trustworthy, that the 
flood should be controlled before it enters Egypt, and 
indicates sites at Kaibar, Hannek, and Dal, or better 
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Section of Proposed Dam Through a Sluice 


still at the great lakes Albert or Tsana, where rocky 


| barriers, which would allow of the easy and safe con- 


| 


to have been led away by the fallacy of the French writers, | 


who hold that dams built on the curve act as arches. 
This may be so to a certain extent in the case of very 


struction of dams, present themselves. 

The plans and estimates which the Egyptian Public 
Works Department has submitted to the Government are 
evidently provisional, and scarcely come up to the stan- 
dard of English Parliamentary papers, so that strict 
criticism of them would be scarcely justifiable. We note 
the extreme caution, almost amounting to timidity, dis- 
played by the engineers on some of the questions of 
strength of foundations and the stability and dimensions 
of some of the proposed works. At the same time we 
have grave doubts as to the satisfactory solution of the 
silt question which they propound, and on which they 
express confidence. 

In a silt-laden current such as that of the Nile, there 


| can be little doubt that the very slightest check to its flow 


will result in the deposit of silt, and as there must be a 


ee 





diminution of the velocity of approach at any of the dam 
designed, at least in much of the margins and recesses He 
“ Khors” in the back waters, it is not clear how a deposit 
of silt is to be avoided in such situations. ' 

The provision of under sluices will no doubt be a com. 
plete success for a certain breadth and distance in front 
of their position, that is, so long as their draw can be 
appreciated; but we fear that the evil result observed 
elsewhere will be repeated on the Nile in a minor degree 
unless the provision of waterway is so much enlarged that 
there shall be no diminution in the general velocity of the 
tlood water as it approaches the dam site. 

We should not fear the effects of settlements in arches 
| over the sluice openings, but as stone lintels have been 
designed, we think they should be secured against excess 
of pressure by relieving arches built above them in the 
superstructure. 








AMERICAN SHIPBUILDING.—On February 10th the four-masted 
steel sailing ship Dirigo was launched from Messrs, Sewall’s yard 
Bath, Maine. Length between perpendiculars, 310ft.; breadth 
moulded, 45ft.; depth moulded, 27ft. 3in.; to carry about 4500 
tons deadweight on 22ft. Gin, draught. This is the first steel 
sailing ship ever built in the United States, though Messrs. Roach 
built several smaller iron ships. The Dirigo was designed by 
Messrs. Sewall’s superintendent, Mr. J. F. Waddington, late of 
Liverpool—and an old pupil of Messrs. Harland and Wolff—who 
also arranged and laid out the works and plant. It was formerly 
a wooden shipyard. The steel used in the construction of this 
vessel was supplied by Messrs, 1D, Colville and Sons, of Glasgow, 
which is practically admitted into the States duty free, under the 
| McKinley Bill, for the construction in America of shipping for the 
| foreign trade only. The Dirigo is built to Lloyd’s 100 A scantlings, 
| but is classed with Bureau Veritas. She has a full poop, with 
; accommodation for officers, on the top of which is a steel chart- 
| house and hood round steering wheel, lofty topgallant forecastle, 
| with lighthouses, large steel deck-house forward for crew, galley, 
| and donkey engine, smaller steel-house aft for petty officers and 

boys, steel lower and topmasts in one, also pole bowsprit. The 
lower yards—92ft. long—upper and lower topsail yards also of stee), 


MAsoN COLLEGE ENGINEERING SocIETY.—At the ordinary meet- 
ing of Mason College Engineering Society—held on the 21st ult,— 
under the presidency of Professor R. H. Smith, a paper was 
read by Mr. Edward C, R. Marks, A.M.I.C.E., on ‘ Pumping 
Machinery.” ‘The author fully traced the development of such 
machinery, from ancient water-raising appliances—as e:vployed for 
centuries prior to the introduction of the common suction pump 
to the most modern type of steam pumping engine for waterworks 
service. The limit of suction lift was discussed, and details given 
of the power of men in pumping. The first application of steam 
for the purpose of pumping, as applied by Savery for the Cornish 
mines, was illustrated ; as also the development of such application 
by Newcomen and Watt. Full details and particulars of tests were 
put forward concerning the Worthington pumping engine, from the 
smallest size as employed for boiler feeding to the larger types in 
which—as was shown—that when fitted with compensating cylin 
ders enabling the steam to be expanded to the utmost useful ratio, 
the duty obtained in actual pump energy amounted to upwards of 
114 million foot-pounds per hundredweight of coal ; a result that 
fully equalled or surpassed anything obtained with crank and tly- 
wheel engines of the most refined type. 

ENGINE, BOILER AND EmpLoyers’ LIABILITY INSURANCECOMPAYY, 

-At the annual meeting of this company, held on Thursday the 
22nd ult , at the head offices of the company, 12, King-street, Man- 
chester, the chairman, Mr. R. B. Longridge, in moving the 
adoption of the directors’ report, said that notwithstanding com- 
mercial depression and disorganisation of trade by strikes, the 
progress of the company had been maintained. It was somewhat 
remarkable that, in spite of the stoppage of so much machinery, 
the claims account was much larger than in the preceding year. 
The increase was chiefly among engines, the most risky branch of 
the company’s business ; for there had been no actual explosion of 
any insured boiler, although the manhole cover of a boiler made in 
1801 had been blown off in an unaccountable manner, causing much 
Jamage to property, for which the company had paid compensa- 
tion. Referring to the annual report to the Board of Trade on the 
Boiler Explosions Acts, Mr. Longridge observed that the Assistant- 
Secretary states, with regard to boiler insurance companies :—‘* No 
case has arisen in connection with the working of the Acts which 
shows any serious neglect on the part of their inspectors, nor has 
any blame been attached to them by the Court in any formal 
investigation which has been held during the year.” This was very 
satisfactory, and as the same report states that the chief causes of 
explosion are ‘‘the practice of working boilers which are in a 
defective condition, or which are provided with defective fittings, 
and the ignorance and neglect of boiler attendants,” it might 
reasonably be claimed that the systematic inspection of boilers 
which he had first been called upon to organise forty years ago, 

—under the auspices of such men as the late Mr. Henry Houlds- 
worth, the late Sir William Fairbairn, and the late Sir Joseph Whit- 
worth—was the best means that could be adopted for preventing 
explosions, It was resolved to declare a dividend of /s. 6d. per 
share, to add £2000 to the reserve fund, and carry forward the 
balance of £1543, 

THE Civi. AND MECHANICAL ENGINEERS’ SOcIETY.—A paper 
was recently read by Mr. G. R. Steward, M.I.M.E., of 15, 
Queen-street, E.C., on ‘‘Smoke Preventing Furnaces,” with the 
object of showing the progress that had been made of late years 
in perfecting these appliances and the present position with — 
to the smoke nuisance, for the author was of opinion that there 
was every evidence that very strict legislation would soon be 
brought to bear in this direction. A description was given of 
different varieties of furnaces, particularly mentioning several of 
the more successful of the modern smoke preventing furnaces, 
such as the Schomburg, the Vicars, the Hodgkinson, and others. 
Amongst these furnaces were sprinklers, coking stokers, and hand 
and automatically fired furnaces. The author also referred to 
means of preventing smoke other than the expensive methods 
above stated, such as the mechanical adjustment of furnace 
doors, &c. Having had some years of practical experience in 
providing a means for the better prevention of smoke, it hecame 
very evident to the author that more was required than a sufficient 
supply of air, which was in many cases the only object aimed at, 
for although that is an all-important element, smoke when mixed 
with air in large quantities is frequently hurried away too quickly 
into the flues, and the gases from the fuel in consequence do not 
combine, and a smoky chimney is the result. It is, therefore, 
necessary to hold in check the progress of the gases and air until 
they are wholly and completely commingled and perfect combus- 
tion has been attained. After many trials extending over several 
years, the author had the satisfaction of witnessing a practically 
smokeless chimney, and this result was arrived at by means of a 
new and simple smoke-preventing appliance which will be worked 
from the furnace front, without expensive machinery and without 
alteration in the construction of the furnace. This appliance is so 
arranged as to produce an eddy of air or baftle inside the furnace. 
It can be made to suit any furnace. This invention was not 
particularly described, as the patents for ithad not been completed 
yet in Germany and France, but so soon as they are the author 
stated that he anticipated a great success for his invention, and 
felt confident that it would meet with universal appreciation, and 
he said this after many years’ experience with furnaces, both on 
land and sea, for in early life he had been an engineer on English} 
Russian, and Italian ships of war, 
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RAILWAY MATTERS. 


DurinG the past half-year forty new locomotives have 
been added to the Midland Railway stock, the entire cost of which 
has been charged to revenue. 


‘(ur proposed new line from Singhia to Madaripore has 
been sanctioned by the Government of India, and instructions have 
been issued to locate a terminus on the river suitable for a ferry 
connecting with the Assam-Bengal Railway. 


Tur ‘“penny-in-the-slot” apparatus has been arranged 
to deliver tickets on the Berlin Elevated Railroad. There are 
tickets for two classes and of different rates for different distances 
on the road, but the apparstus supplies only second-class 15-pfennig 
tickets. ‘I'wo 10-pfennig pieces are put into the slot, and a ticket 
and a 5-pfennig piece supplied in exchange, 


‘ux London, Walthamstow, and Epping Forest Rail- 
way Bill has been found to comply with Standing Orders, The 
Bill was originally opposed on Standing Orders by the Commons 
Preservation Society, on the ground that a part of Walthamstow 
marshes, over which it is proposed that the railway shall pass, 
was commonable land; but the opposition was withdrawn by 
arrangement, 


Iv has been found that Standing Orders have not been 
complied with in the case of the Drumcondra and North Dublin 
Link Railway Bill, ee peeee to incorporate a company with 
a share capital of £200, to make a short railway to expedite the 
American mail service, by connecting the Dublin, Wicklow, and 
Wexford line at Amiens-street Junction, Dublin, and the Great 
Southern and Western Line, and also connecting the latter line 
with the North Wall. 


On the 27th ult., died at a very advanced age, Mr. 
James Pilbrow, one of the oldest members of the Institution of 
Civil Engineers. Mr, Pilbrow was actively employed during the 
early days of railway construction. He was a man of much 
ingenuity, and a strong advocate of the atmospheric railway, 
which, however, he proposed to work on a system which did away 
with the continuous valve common to the Vallance and Pinkus 
and Samuda systems, 


Tue Elsass-Lothringen Railway Administration of the 
German Empire has decided to take every possible means to warn 
passengers in case of its being found impossible for a train to arrive 
in time to secure correspondence with other trains as arranged, so 
as to permit them to either select another route or make a balt at the 
most convenient place. The porters are enjoined to proclaim the 
fact in ‘clear and comprehensible terms” in the waiting-rooms 
and on the platform, while, in the case of large stations, the chief 
guard is to make sure that warning be given to each passenger 
when the tickets are examined, 


AccoRDING to present arrangements the following 
Bills of metropolitan and engineering interest will originate in the 
lords:— The Central London, and Charing-cross, Euston, and 
Hampstead Electric Railways, the Channel Bridge and ‘Tunnel 
Railway schemes, City of London Police, Colne Valley and Central 
Middlesex Water Companies, East London, Southwark and Vaux- 
hall, and West Middlesex Water, the London and Brighton, 
Chatham and Dover, South-Eastern, London and North-Western, 
Midland, Great Northern, and London, Walthamstow, and Epping 
Forest Railway Bills, the London Tramways and Harrow-road and 
Paddington Tramways, Surrey Commercial Docks, and West- 
minster—Parliament-street— Improvements, 


Mr. T. B. Grierson, M. Inst. C.E.1., and Assoc. 
M. Inst, C.E., bas been appointed engineer-in-chief of the Dublin, 
Wicklow, and Wexford Railway, in succession to Mr. John 
Chaloner Smith, M. Inst. C.E., resigned. Mr. Grierson has been 
for many years the chief assistant engineer of the company, and 
had as well the designing of nearly all the bridges and works of 
the City of Dublin Junction Railways—locally called the ‘loop 
line”-—and full charge in carrying out of same. One of his bridges 
we illustrated in THE ENGINEER of August 18th, 1893. He also 
designed a number of bridges on the main line during the past 
fourteen years, one being over the river Barrow, near New Koss, 
Co. Wexford, the river at this place being 600ft. wide and 30ft. 
deep. The bridge has an opening rlincer~ § bridge in the middle, 
and the cylinders had to be about 80ft. long, oat there are four 
spans of 113ft. each. 


TRE result of the first complete half-year’s working of 
the Liverpool Overhead Electric Railway has been that it carried 
2,475,639 passengers and ran 46,429 trains, of which 95°35 per cent. 
were punctual, The receipts amount to £18,518 4s, 7d., and the 
working expenses to £13,732 lls. 2d., or 74°15 per cent., a high 
proportion compared with the working expenses of other railways, 
but —. only slightly over the working expenses of the South 
London Electrizal Railway, the cost per mile of the former being 
ls, 1}d. and of the later 1s. Od. The amount available for 
dividend was £5452, out of which dividends were declared of 5 per 
cent. on the preference, 1 per cent. on the ordinary shares, and 
£2598 7s, 1d. carried forward to next half-year’s account. The 
extension to Seaforth will be opened by tke end of March, and 
three new stations, bringing the total number up to sixteen, have 
been contracted for. One new station is at the Nelson Dock, one 
at the foot of Sandhill-road, and the remaining one at the end of 
Langton-street, leading to the Northern Dock System. 


Tue latest development of electric traction is the 
new electrical — and advertising van for ordinary roads, built 
by Messrs. E. J. Clubbe and Co. This, we are informed, is now 
complete, and will be seen running in the City in a few days. 
The whole of interior of body is available for passengers or goods, 
It is worked by means of accumulators, which, we believe, are of 
Mr. Desmond G, FitzGerald’s invention, They are suspended in a 
special carrier beneath the body of the van, so that a re-charged 
set may be substituted in two minutes without interfering with 
contents of the van. ‘The van is also lighted by electricity, and is 
controlled by a single switch, giving six degrees of speed. What 
is said to be a careful estimate, but we would think a very low one, 
shows that the cost of working a van by electricity, equal to a two- 
horse vehicle, including charging, maintenance, &c., is 2d. per 
mile. The car is intended to run about thirty miles with each 
charge. The body of vehicle has been built by Liversidge and 
Sons, mechanical parts by Messrs. Easton and Anderson, and the 
motors have been ovetes by J. G. Statter and Co., the vehicle 
having been designed by Mr, Walter C, Bersey. 


A Boarp or TrabE report by Major-General Hutchin- 
son has been issued on the fall of the roof, on the 12th of December, 
at Portsmouth Harbour Station. The roof covering the arrival 
island platform was blown down by a high gust of wind just as a 
train was leaving. Several persons were injured, one seriously. 
The fall of the roof must, Major-General Hutchinson says, in the 
absence of any other probable cause, he attributed to the effect of 
a sudden gust of wind during the prevalence of a gale. The zinc 
roof covering did not give way, but the wind pressure was trans- 
mitted towards the base of the cast iron columns—a double row of 
which supported the roof—with the result that one or more of 
these was at once broken off 4ft. above its base, which was bolted 
down to wrought iron cross-girders, connecting the cast iron 
columns employed in the substructure of the station, this being 
immediately followed by the similar fracture of the whole of the 
forty-nine remaining columns, and the fall of the roof. The 
columns were all broken in two places, the two points of fracture 

ing in each column almost identical, No doubt these fractures 


took place at the points of contrary flexure, the columns being 
fixed at base and held at top by the principals. In renewing the 
roof the joint companies intend to use wrought iron or steel 
supports instead of cast iron columns, 








NOTES AND MEMORANDA. 
Tuer deaths registered last week in thirty-three great 


towns of England and Wales corresponded to an annual rate of 
20:0 per 1000, or exactly the same as in London, Burnley was 
worst with 26°5, and Portsmouth best with 12°2, 


THE cost of crushing stone at New Bedford, Mass., 
in 1893, according to the report of the Superintendent of Streets, 
was 30°51 cents per ton for 16,472 tons of stone crushed in a 
stationary crusher, and 42°29 cents per ton for 6241 tons of stone 
crushed in a portable crusher. 


HAvinG observed the action of acid bichromates on 
wood, Mons. Delaurier proposes to etch wood by coating the block 
with a resisting varnish, the design being drawn in with a point 
as when engraving on metal, and then etching away the wood by 
immersion in the following mixture: Sulphuric acid, 4 parts; soda 
bichromate, 1 part; water, 6 parts. M. Delaurier has made the 
experiment with perfect success, 


At the last meeting of the Meteorological Society, a 
paper was read on the ‘‘ Temperature, Rainfall, and Sunshine at 
Las Palmas, Grand Canary,” by Dr. J. Cleasby Taylor. The 
author gave the results of his observations during the five years 
1889-93, The rainfall is not great, though it is spread over a large 
number of days, the average yearly amount being 8°90in. The 
greater part of the rain falls during October to January, while the 
period from June to September is practically rainless. 


In London 2587 births and 1664 deaths were registered 
last week, or 204 and 182 below the average numbers in the corre- 
sponding weeks of the last ten years. The annual death-rate per 
1000 from all causes, which had been 194, 18°4, and 18°6 in the 

—— three weeks, further rose last week to 20°0. During the 
our weeks ending on Saturday last the death-rate averaged 19°1 
per 1000, being 27 per 1000 below tne mean rate in the corre- 
sponding periods of the ten years 1884-93, 


AccorRDING to a patent taken out in England in August, 
1892, and published a short time ago, artificial caoutchouc is to be 
made in a very simple way. Spirit of turpentine is passed upwards 
through a heated tube of jin. or less diameter ; the issuing vapour 
is directed against a spray of hydrochloric acid or other acid, 
‘which has the effect of throwing down solid fragments of caout- 
chouc.” These fragments are thoroughly, washed when they are, 
it is said, available for all the purposes to which cleansed, masticated 
caoutchouc is applicable. The vapour issuing from the tube may 
be condensed by cooling, and the resulting liquid agitated with 
hydrochloric acid, when the caoutchouc fragments will be produced. 


Tue report of Mr. William Crookes, F'.R.S., and Dr. 
William Odling, F.R.S., on the composition and quality of daily 
samples of the water supplied to London for the month ending 
January dist, 1894, state that deficient rainfall, so marked a 
feature of the year 1893, has also characterised the month of 
January of the present year. The actual rain at Oxford during 
the month just passed has been 1°74in., whereas the mean for 
twenty-five years is 2°26, showing a deficiency of 0°52in. The 
deticiency in the corresponding month of last year was 0°38in. As 
regards the general quality of the Thames-derived waters, deduced 
from the results of analysis, they are almost identical, even to the 
third place of decimals, with the waters of January, 1893. 


Ar a recent meeting of the Liverpool Engineering 
Society a paper was read by Mr. James Morgan, Assoc. M. Inst. 
C.E., on ‘Street Pavements,” dealing exclusively with the 
impervious pavements laid under his supervision in Liverpool since 
1872. He described the method adopted in forming the concrete 
foundations for carriage-ways ; the results of experiments on the 
wear and durability of the different stones used for paving in 
heavy-traftic streets, and of various kinds of experimental pave- 
ments laid with a view to mitigate the noise of trattic. In referring 
to the question of subways for water, gas, telegraph and other 
mains, and the desirability of such provision in the streets, the 
author mentioned that in 1892 and 1893 455 and 404 miles respec- 
tively of trenches were cut for these purposes in the carriage-ways 
and footways of this city. When the author read a paper upon 
this subject in 1882, there had been laid 650,000 superficial yards 
of impervious pavements in Liverpool, and there are now 1,810,948 
superficial yards of this class of pavement, and he considered 
impervious pavements, more especially in densely - populated 
districts, were essential to public health, 


In an article on the manufacture of india-rubber water- 
roof cloth, in the Jovrnal of the Society of Chemical Industry, 
r. C, O. Weber says :—‘‘ Of the raw materials employed in this 
industry, india-rubber is, of course, the most important, Pira 
rubber being used almost exclusively. Of late years ‘recovered 
rubber’ is used in considerable quantities along with fresh rubber. 
This recovered rubber is obtained by boiling cuttings from water- 
proof cloth with dilute hydrochloric acid, whereby the cloth is 
destroyed, thin films of ‘proofing’ remaining behind, which are 
then washed and subsequently dried. India-rubber substitutes, 
obtained by treating colza oil with sulphur monochloride, or by 
boiling castor oil with sulphur, are also largely employed. Free 
oil, and free fatty acids, which these substitutes may contain if 
not carefully prepared, are apt to act upon the india-rubber most 
injuriously. The mineral substances added for weighting or 
colouring the proofing are safe if they are insoluble in water and 
do not contain any oxides capable of acting as oxygen carriers. 
As solvents for the india-rubber, petroleum benzine and a mixture 
of toluene, xylene, and cumene are almost exclusively used. 
Neither of these solvents should contain any fractions boiling 
above 140deg. C. The vulcanising agents are sulphur and sulphur 
monochloride. Fawsitt’s antimony iodide has not been much used 
so far ; its practical advantages seem doubtful as yet, as its vul- 
canising action appears mysterious. Adulteration of sulphur is 
ractically an unknown thing ; if suspected, its solubility in carbon 
bisulphide readily affords the desired information.” 


Ar a recent meeting of the Berlin Physical Society, 
Dr. A. du Bois Reymond spoke on Lilienthal’s experiments on 
flying. Asa starting-point he had chosen the study of the flight 
of birds, which may be divided into three distinct kinds—flapping, 
steering, and soaring. Of these the one demanding least expendi- 
ture of energy is soaring, and investigation showed that under 
certain conditions flight is possible if the wind possesses a vertical 
component. Experiments showed that surfaces can acquire a 
horizontal motion by the action of the wind only, when their 
curvature bears a certain relation to their superficies, and that 
this relation corresponds exactly to that which is observed in the 
wings of birds. Dr. Lilienthal’s flying machine consists of a cor- 
rectly curved surface whose area is 14 square metres, made by 
stretching linen over a light wooden frame, and having a weight 
of about 20 kilos. In its centre is an aperture for the experi- 
menter’s body, and the —— is held in position by the person’s 
arms. On running rapidly down a gentle slope of a hill against 
the wind, the latter soon acquires a vertical component, which 
then carries the flying apparatus and propels it in a direction 
against the wind. The speaker had seen Dr. Lilienthal sail over a 
space of about 120 metres, at an altitude of some 30 metres, in a 
minute; with a favourable wind it was — to cover some 200 
to 500 metres, and Dr. du Bois Reymond had himself taken leaps 
through the air of 20 to 30 metres under similar conditions. He 
was of opinion that by — far better results may be obtained 
as regards soaring, and that then, by combining steering with 
soaring, it will be possible to fly even when the wind is unfavour- 
able. It appears that the three essentials for the solution of the 
problem of flight are :—(1) Oorrect utilisation of the wind ; (2) the 
correct shape of the supporting surfaces; and (3) correct handling 
of the apparatus. 










MISCELLANEA. 


Tue partnership heretofore subsisting between Messrs. 
Charlesworth, Hall, and Co., of Oldham, has been dissolved. 


THE summer macting of the Institution of Mechanical 
Engineers will be held in Manchester on Tuesday, July 3lst, and 
will last four days. 


TuHE first steel sailing vessel built in New England is 
about to be launched at Bath, Me. The length of this sbip is 
8llft ; beam, 45}ft.; depth, 254ft.; gross tonnage, 3005; net 
tonnage, 2856. She is rigged as a four-masted schooner. 


As the result of the open competition recently held by 
the Staines Local Board, a scheme designed by Mr. G. Maxwell 
Lawford has been finally adopted for the sewerage of the district, 
on the Shone system, and application has been made to the Local 
Government Board for sanction to the necessary loan. 


A sHorT time ago we illustrated the electric cranes 
erected by Messrs, J. G. Statter and Co. for the Southampton 
Harbour Board, and those for the London and India Docks Joint 
Committee. The same firm have, we understand, now received an 
order from the South-Western Railway Company of Russia for 
—_, such electric cranes and generating station for the harbour 
at Odessa, 


WE understand the reversing screw propellers designed 
by Mr. R. McGlasson, as illustrated in our pages some time ago, 
are now being made by several firms, that the chief constructors of 
foreign navies are experimenting with it, and that Messrs, 
Priestman Brothers, who use the screws and gears for oil engine 
launches, and have now had them under their observation for eighteen 
months, are better satisfied with them than ever, and recommend 
their adoption for much higher powers. 


Tue Board of Trade report on the working of the 
Boiler Explosions Acts for the year 1892-93 has lately been issued. 
In the twelve months ended June 30th, 1893, preliminary inquiries 
or formal investigations were held in seventy-two cases of bursting, 
by which twenty persons were killed and thirty-seveninjured. Of 
the seventy-two cases twelve were of heating boilers, and of these 
eleven took place from the 27th to the 30th of December, 1892, the 
cause in each case being choking of a portion of the pipes with ice. 


WE are informed that some 12in. mortars, made of 
cast iron bodies with steel hoops, are being made for the U.S. 
Government by the Builders’ Iron Foundry, of Providence. With 
80 Ib. of powder and a shell weighing 8301b., a muzzle velocity of 
1200ft. is calculated to be obtained, with a pressure of 12°5 tons per 
square inch. Vertical fire is the legitimate place to use inexpen- 
sive material, and if cast iron is ever to be used again it might be 
here. Most of us regard it as thoroughly played out, but by all 
means let the makers show what can be done. 


Tuer friends of Sir Lowthian Bell, Bart., residing in 
Cleveland and its neighbourhood, desire to record in some perma- 
nent and substantial manner their appreciation of his long con- 
nection with and eminent services rendered to the iron, chemical, 
and coal trades of the world, and the part he has taken in their 
development and has continued to take in their growth. In 
addition, they desire to manifest their admiration of those high 
scientific attainments which have been of so much practical service. 
A strong committee has been formed, and subscriptions are limited 
at from one to five pounds, and will be received by Mr. Edward 
Kirby, York City and County Bank, Middlesbrough. The proposal 
is to invite Sir Lowthian Bell to sit to some eminent artist for his 
portrait, and to place it at his disposal, with a replica in some 
public building in Middlesbrough. 


At a meeting of the Engineering Trades Section of the 
London Chamber of Commerce on Monday the Antwerp International 
Exhibition, 1894, was brought prominently before the meeting, with 
a view to inducing the members of the section and the trade gene- 
rally to exhibit. It was resolved, “‘That in view of the great pro- 
gress recently made by engineering science on the Continent, and 
the prominent and ible position of Antwerp as a site for 
exhibition, the Engineering Section of the London Chamber of 
Commerce cordially recommends the forthcoming Antwerp Exhibi- 
tion to the general support of the engineering and allied trades 
throughout the United Kingdom.” It was also resolved, ‘‘ That 
the chairman of this section, Sir Edward H. Carbutt, Bart., be 
requested to confer with the Exhibition authorities as to the 
appointment of jurors for the engineering section.” The manufac- 
turers of engineering products will no doubt consider this recom- 
mendation. 


ReEcENTLY before the Dundee and North of Scotland 
Institute of Mechanical Engineers Mr. G. C. Douglas delivered a 
lecture, entitled ‘‘Some Curious Old Inventions,” chiefly concerning 
mechanical flight. In conclusion he referred to some experiments 
of his own for testing the power of aétro-planes, by fitting a 
number to a bicycle, in front of and behind the saddle. He 
calculated that he could get a total lifting force when running at 
an ordinary speed of about 401lb. This practically meant that he 
did away with the weight of the machine; at the same time 
the planes tended to steady the bicycle. Consequently, when 
they had a steady machine, and one which had no weight, they 
ought to be able to get increased speed. Probably the direction 
in which mechanical flight might be obtained was that of employing 
atro-planes of the kind invented by Phillips, in combination with 
very powerful light steam engines ; and it seemed to him the bicycle 
was in a sense simply a flying machine in embryo, 


Ay ingenious system of lighting and extinguishing 
street gas lamps has been developed by the Cutter and Hammer 
Manufacturing Company, of South Jefferson-street, Chicago. 
Electricity is the agent employed for lighting, and is furnished by 
a small battery placed in the base of the lamp-post. To light the 
lamps a valve is opened at the works connecting one of the large 
holders with the mains, and considerably increasing the pressure 
in the latter. This increased — raises a miniature gas 
holder in the lamp-post, immersed in a mercury bath, and it comes 
in contact with a stop which closes the battery circuit. The 
electric current causes an armature to vibrate and turns a ratchet 
wheel, which turns on the gas, and lights it by throwing off sparks. 
Engineering News says the increased pressure is maintained for 
about fifteen seconds, and normal pressure is then restored. To 
extinguish the lights the pressure is increased as before, and the 
ratchet wheel is now so turned as to shut off the gas. 


In his report to the Board of Trade on the alleged 
electric disturbance at Bournemouth by which a horse was said 
to have been killed, Major Cardew says the death of the horse was 
extraordinary, considering that the electric current reached the 
animal through several inches of roadway. The death appears to 
have been primarily due to electric shock, but Mr. J. T. King, the 
Borough veterinary surgeon, says dilatation of the heart may have 
been a predisposing cause. Major Cardew says the company had 
had warning that a defect of insulation existed on this circuit, and 
he recommends, in order to prevent any recurrence of similar 
accidents, that the company should take the following steps :—(1) 
Immediately replace all cables used for high pressure similar to 
that which caused the accident by larger cables, having a thick- 
ness of insulation of not less than one-tenth of an inch of best 
quality india-rubber, or some equally efficient material. (2) Con- 
nect together all the pipes in which high-pressure cables are con- 
tained, and wrap the cables where they pass through street boxes 
with a sufficient covering of sheet-lead, or encase them in iron 
cases also connected with the pipes, so that the cables should be 
enclosed throughout in metal casing in connection with earth over 
the full extent of the system. 
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MORISON’S EVAPORATOR 
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MORISON’S EVAPORATOR. 





Evaporators on steamships are now an acknowledged 
necessity, and a great many designs have been introduced 
within the last few years, each claiming special features of 
value. A very successful apparatus is that known as Mori- 
son’s Evaporator, manufactured by Messrs. T. Richardson 
and Sons, of Hartlepool, and this firm is now introducing a 
new design, which appears to fulfil all the requirements 
necessary for high efficiency. It is impossible for any appa- 
ratus to be a success on a steamship unless it is simple and 
handy, and this is especially the case with an evaporator, as, 
although the expansion of the heating coils tends to throw off 
portions of the scale, periodical examination for scaling and 
cleaning is absolutely necessary. 

The evaporator we illustrate possesses ina marked degree 
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the desirable feature of handiness, and it would be difficult 
to arrange an apparatus in which the coils could be scaled or 
replaced with greater ease and rapidity. When it is con- 
sidered that an evaporator used with sea water decreases 
rapidly in efficiency with any accumulation of scale, the 
ability to replace a working set of coils with a clean spare 
set becomes of great importance, especially in warships, as it 
enables an apparatus to be employed of very much less size 
and weight. The rapid reduction in the evaporative efficiency 
of heating coils is, or should be, provided for in merchant 
steamers by fitting evaporators of ample capacity, so that 
even when the coils are coated with a thin layer of scale, the 
output should still be sufficient for all requirements. Very 
complete experiments have lately been made at Hartlepool 
by Mr. D. B. Morison, in which sea water has been evaporated 
and the exact efficiency under all conditions ascertained. 
This should prove of considerable value, as it will enable 
the output under ordinary working conditions at sea to be 
guaranteed, and will prevent the possibility, as is often the 
case, of an evaporator being blamed because it fails to make 
up the loss caused by an unnecessary waste of water in the 
engines and auxiliary machinery. 

As will be seen from the illustation, the heating coils are 
mounted on two tubes, one forming the inlet for steam, and 
the other the outlet for the condensed water. These 


terminate in sockets which fit over hollow plugs on which 
they can revolve, and on which they are kept steam-tight by 
cap nuts. When it is desired to clean the coils the tubes are 
turned on the plugs, thus bringing the entire heating surface 
outside the evaporator; and if it is desired to replace the 
working coils with a spare set, they are simply lifted 
off the plugs and the others lifted on. A _ simple 
apparatus for scaling the coils of this evaporator has 
been devised by Mr. Morison, and consists in a small vessel 
arranged to discharge a spray of steam and paraffin. The 
coils are revolved outside the evaporator, and the flame from 
the spray lamp playing on the scale causes sudden expansion, 





COIL REMOVED 





so that it is very easily and quickly removed, and the opera- 
tion besides being simple and expeditious, avoids the danger of 
damaging the coils by severe hammering. 








A POWERFUL STEAM EXCAVATOR. 





THE engravings on page 180 represent a powerful steam 
shovel or excavator of the Osgood pattern, manufactured by 
the Osgood Dredge Company, of Albany, U.S.A. The prin- 
cipal specialities in its design are, first, the use of a hinged 
boom capable of being lowered, and so adjusted to deep digging 
or high dumping, the outer end of the boom being supported | 
by a high A frame, which is also hinged, and may be lowered. | 
Secondly, the method of swinging by the two hoisting chains, 
thus dispensing with all reverse gearing, and simplifying the 
labour of the engineman. With this arrangement there is | 
no crane post, and the boom can swing 30 deg. past a right 
angle on either side, so as to load cars standing back of the 
jack screws. The power for swinging is applied at the end of 
the boom, and is under constant control, while the turntable 
not only distributes the thrust of the boom over a large sur- 
face, but also affords a solid foundation for the crowding 
engine, which forces the bucket into the earth and keeps the 
bucket up to its work in cutting. The crowding engine also 
gives a quick and powerful motion to the bucket or dipper in 
either direction, besides hoisting and lowering. Heavy 
coiled springs are fitted in the boom stays to absorb the shocks | 
in working. A removable capstan head is fitted on either 
side of the machine for usc in handling the dump cars or 
earth wagons. The bucket or dipper has double doors, thus 
requiring less room to dump, and therefore less height of lift 
over the car. The framing and running gear are of heavy 
and strong construction, so that the machine can safely be 
hauled over the railway attached to regular freight trains, 
and the machine is also self-propelling. In moving the | 
machine from place to place over a railway, a flat car is | 
coupled to the front end, and the dipper, boom, and A frame 
are lowered upon it, while the chimney is also removed and 
placed on the car. 

The largest size has a capacity of 300 cubic yards per hour 
in average material, or with a smaller and heavier dipper will 
dig, without blasting, hard clay and boulders, cemented 
gravel, or even shale and sandstone. The speed of working 
is from two to four dippers full per minute, according to the | 
material. It can dig to Sft. below the track and 26ft. on | 
either side, swinging through two-thirds of a circle, and can 
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| the ends of the double eye. 


| teen air to one gas—diffused—was reached, 
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dump 12ft. above the track and 24ft. on either side. 


The 
adjustments for digging and dump'ng are made in thy 


handling of the boom. The machine moves forward Sift. at a 
time. The underframe is of pine and oak, and consists of 
outside sills Sin. by 16in. and inside sills Gin. by 16in., stiffened 
by four 1}in. truss rods. The dimensions over the frame are 
34ft. long and 9ft. Sin. wide. The machine is carried on two 
four-wheeled trucks or bogies, with 30in. wheels and Siin. 
steel axles, the rear truck being fitted with a brake. 

The boiler is of the vertical type, 53in. diameter, Sft. bin. 
high, with 150 tubes Zin. diameter. It is built for 100 Ib. 
working pressure, tested to 160 lb. by hydraulic pressure, and 
is fitted with pop safety valve, feed inspirator, and other fix- 
tures, and has a water tank of 600 gallons capacity. Loco- 
tubular boilers are also used if specially ordered. The main 
engine is horizontal, reversible, with two cylinders 10in. by 
l2in., and two friction drums. The crowding engine is also 
reversible, and has two cylinders 6in. by 8in. The boom and 
A frame are built up of iron, and work on cast steel hinges. 
The dipper or bucket is of gin. steel plate, with nose lin. 
thick, and has a double door bottom, and four solid forged 
reversible steel teeth extending to the bottom of the dipper. 
It is of two cubic yards capacity when evenly filled. The 
chains are of lin. links, tested to 22 tons, and the stay rods 
are of 1{in. iron with steel — The supporting jack screws 
under the frame are 44in. diameter, of hammered steel, with 
reversible ratchet levers attached to the screws by ball joints 
with brass nuts 13in. long. They bear upon an oak timber 
l6in. square. An average estimate of daily operating ex 
penses, under ordinary conditions, is as follows, but with a 
locomotive type boiler the coal consumption will only be one 
ton per day :-—One engineman, 4 dols.; one dipper tender, 
24 dols.; one fireman, 2 dols.; four tracklayers, 6 dols.; 14 tons 
coal at 4 dols., 6 dols.; water, 1 dol; oil, waste, &c., 1 dol.; 
total per day, 22} dols. 








THE YORKSHIRE COLLEGE ENGINEERING SocteTy,—At a recent 
meeting Mr, J. C. Cornock read a short paper before the Yorkshire 
College Engineering Society, upon ‘‘The Strength of Knuckle 
Joints.” When tested to destruction, the joints had not failed as 
is usually expected from theoretical considerations, but had torn 
apart at the extremity of the double eye around the pin, 
either on one or both sides, The cause of failure in the double 
eye was said to be due to the fact that the stress, in being trans 
mitted round the pin, became perpendicular to the direction of 
the grain at the point of fracture. From tests made on wrought 


| iron plates it was proved that the tensile strength was 20 per cent. 
| less across than with the grain. 


This agreed remarkably well 
with the reduction of the calculated strength. ‘The joint should 
therefore be made with 20 per cent. increase of sectional area at 
None of these conclusions would, 
however, apply if the joints were of cast metal or specially forged. 
Mr. Firth then gave a short contribution on ‘Gas og et 
having regard to the Proportions of Gas and Air and the Pressure 
at which ignition takes place.” ‘The experiments were carried 
out in a cast iron vessel of about one cubic foot capacity, ignition 
being caused by an electric spark. The time taken to obtain the 
maximum pressure was registered upon the drum of a Crosby 
indicator by having the drum revolving at a known speed in one 
direction. Neither by diffusion or otherwise could a mixture of 
four volumes of air to one of gas be exploded uncompressed, 
whereas poorer mixtures could be fired until a proportion of seven 
If fired immediately 
after the introduction of the gas, eighteen volumes of air to one of 
gas could be exploded. By compressing to 15 1b. per square inch, 
a four to one mixture could be fired, but not if weaker than thir- 
teen to one. The pressures recorded were lower than those usually 
obtained. Messrs, J, and C. H. Duncan then explained some 
experiments on calorimetry. The fuel to be tested was finely 
powdered, and mixed with an oxygen compound of potassium 
chlorate and potassium nitrate. The mixture was then placed in 
a small copper cylinder with a fuse attached. Having placed a 
diving-bell with a tubular handle over the copper cylinder, the 
whole was immersed in a measured quantity of water. After the 
burning of the fuel, the gases in the bell are allowed to escape and 
water to enter. By carefully measuring the rise in temperature of 


the water, and multiplying by the constant of the instrument, the 
caloritic value may be ascertained within 4 per cent. If this instru- 
ment is carefully standardised from a substance of known calorific 
value, it affords an easy and accurate means for the commercial 
testing of fuel. The chairman, Mr. Henry McLaren, invited dis- 
cussion, which was taken up by Messrs, Watson, Jefferson, Drake, 
Popplewell, Professor (;oodman, and others, 
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COMPOUND UNDERGROUND HAULING 
ENGINES. 

Since the advance in the price of coals, many of the engines 
which were used at collieries have been replaced by high-class 
engines using very much less steam, and a great advance 
has been made in the use of machinery for coal getting, 
hauling, and pumping. The coupled compound engine 
illustrated above is of 200-horse power, working a set of 
endless rope hauling gear. It has high-pressure cylinder 
l7in. diameter, low-pressure ditto 264in. diameter, by 36in. 
stroke, and is fitted with Robey’s patent automatic trip 
expansion gear, which has been previously illustrated in our 
pages. Engines fitted with this gear during the last few 
years have been largely introduced into colliery districts, and 
have given great satisfaction for direct hauling, driving 
electric light plants, and for pumping and winding. It will 
be seen the engine drives a second-motion shaft, which is of 
steel, 13in. diameter, through a train of helical gearing. This 
shaft revolves at nineteen revolutions per minute, and has 
keyed on it two winding drums, round each of which the 
steel wire rope will take two coils. 

The engine will be placed near the top of the winding shaft 
of a new colliery just opening out, where it will haul both 
above and underground on the endless rope principle—the 
services being quite separate, though working simultaneously. 
Underground the haulage will extend from the extreme dip 
district of the colliery to the bottom of a winding shaft—a 
distance of about a mile—at a gradient which in some places 


will be as much as Yin. to a yard. The rope will travel about | 


four miles per hour passing over the coal tubs, to each of 


which it will be attached by a crook, the tubs themselves | 


being about thirty yards apart. The tubs contain 8 cwt. of 
coal, and weigh, when empty, 4cwt. The tramway will be 
laid with a double line of rails, full tubs being hauled up on 
one side while an equal number of empties are lowered on the 
other. Near the shaft bottom the gradient is reversed, and 
the hauling rope on its way up to the engine will be raised 
out of the crooks, thus allowing the tubs to run by gravita- 


tion into the cages, in which they will be lifted by another 


engine to the surface. 

On arrival at the surface the bottoms of the cages are 
arranged to assume an inclined position, thus causing the 
tubs to run out on to another tramway, where the rope con- 
nected with the surface haulage will take hold in a similar 
manner to the underground system, and thus convey the 
tubs a distance of 400 yards at an average gradient of 2hin. 
to the yard up to the screens, while alongside the return 
rope will bring back the empty tubs to the shaft again. At 
the screens, which will be of the most improved mechanical 
type, a certain amount of power will be absorbed from the 
engine, as they are intended to be worked by gearing attached 
to the endless rope pulley—a system adopted with complete 
success at another colliery owned by the same proprietors a 
few years ago. 








WILLIAMS’ WEDGE SEAM JOINT STEEL TUBES. 


THRE engraving annexed illustrates a new method of making 
and joining up steel tubes of any size larger than those which 
can be commercially cold drawn or strongly made by other 
means. It isa system for making tubes below the size which 
can be, and of all the sizes which are now, rivetted up, and it 
has this advantage, that the strength of the tube is of the full 
strength of the material, no weakening for rivet holes being 
required. The new seam can, we understand, be made at less 
cost than for the riveted seam, and for pressures up to 800 lb. 
per square inch. It will be seen that the seam is made by 
bending over the edges of the plate or plates forming the tube 
and connecting these by a rolled channel bar and wedge bar, 
which is pressed into its place and makes a gas or water- 
tight joint. 

The tubes can, we understand, be made of any length plates 
can be rolled, and they may be shipped as bent plates 
ready for putting together, and thus in a form which takes up 
less stowage space than ordinary pipes. They can also be 
made of any diameter. The system isa very simple one, and 





like the simplest thing always comes last. The tubes are 
made by Messrs. F'. Williams and Co., Eagle Works, Wolver- 
hampton, and are being introduced in London by Mr. H. 
Pynegar of 5, Dowgate Hill. 


took precautions to get a fairly pure spectrum in the first 
instance, then, selecting some of the rays of one particular 
colour, he passed them through a slit in an opaque screen, 
then refracted them again by means of a second prism, so as 
to practically get rid of any diffused white light; the result 
was, that light refracted by a prism in a definite degree was 
found to always possess one colour. The phenomena of con- 
trast, which cannot be avoided unless great precautions be 
taken, also misled Brewster. Until these researches were 
carried out Brewster had apparently strong facts in his 
favour. He—Lord Rayleigh—was not arguing that theory 
should be allowed to stand in the way of facts or should over- 
| ride them, but that the theory should be allowed its due weight. 
As one instance of the way in which pure monochromatic 








THE ROYAL INSTITUTION. 


LIGHT. 


In the course of Lord Rayleigh’s third lecture on “ Light,” 
delivered last Saturday at the Royal Institution, he said that 
| the experiments which Newton made led him to the con- 
clusion that the power of being refracted by a prism in a 
| definite degree caused the light to be always associated with | illumination may be obtained, he would show the production 
|@ particular colour. This was disputed in more modern | of a pure green. A solution of sulphate of copper in one 
| times by Brewster; the grounds of this contention should be ! glass trough, superposed by a solution of bichromate of 
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WILLIAMS’ WEDGE SEAM JOINT STEEL TUBES 


| examined, since they set us upon our guard in relation to 
| certain illusions. When these illusions are guarded against, 
| the eye isa good judge of colour. An elementary case in 
| point is the distinction between objects called white and 
| objects called grey; to Newton, grey was but a kind of white; 
| when the light is sufficiently lowered, a white screen looks 
| grey. The lecturer in the darkened theatre then projected 
| from the electric lantern a small brilliant disc of white light 
| upon & piece of white paper pinned by its four corners upon 
the face of the white screen; the paper was then removed, 
and a disc of white light was seen upon the screen itself, and | 
| the screen appeared much darker than the disc. The lights | 
| were then turned up, and the illumination by the lantern | 
stopped, when a dark disc, almost black, was seen upon the | 
white screen; the disc was really of an exceedingly dark grey, | 
but it had looked white upon a darker screen, because of the | 
intensity of the light which had been falling upon it. 

In the next experiment he threw a large red disc of light | 
upon the screen, by means of a piece of red glass in front of | 
the electric lantern. The screen was also illuminated from | 
another direction by means of an ordinary reading lamp, so | of each object. The degree to which light penetrates varies. 
that when a solid object was placed a yard or two in front of | The first few crystals at the surface of a layer of snow do 
the screen it cast two shadows thereupon. The shadows | not send back all the white light ; even if the snow be a few 
illuminated by the reading lamp alone had a greenish colour | inches thick, as in some snow houses, some of the incident 
to the eye, an illusion due merely to contrast with the red | light passes through and illuminates the interior, so is lost to 
of the remainder of the disc. Mistakes due to phenomena | an observer outside. The size of the crystals also has some- 
such as these misled Brewster ; he was not a believer in the | thing to do with the depth to which light will penetrate. 
wave theory of light, and his results were questioned by those | The interstices may be filled with liquid which permits 
who were such. Helmholtz investigated the matter, and | more light to penetrate; consequently wet snow looks less 
showed that Brewster's errors were due to two causes. In | white than dry snow, because there is less reflection. For 
the first case he did not employ a pure spectrum. Helmholtz | the same reason a wet towel looks darker than a dry one, as 


potash in another, between them cut off all the rays of the 
spectrum but the green, which alone are permitted to pass. 
As these two liquids, when mixed, do not chemically decom- 
pose each other they may be mixed in the same vessel, and 
then yield the result already described when placed in the 
path of a beam of white light. 

In speaking of the colours of fabrics and of most common 
objects, he said that it is true in one sense that we see them 
by reflected light. We see red, for instance, by reflected 
light, but it becomes red on the same principle that the 
troughs just mentioned yield a green. He drew attention to 
a vessel of black glass upon the floor, the liquid in which 
looked black because there was nothing in the vessel to 
reflect light through the liquid. When, however, he placed 
a white tile in the vessel, the liquidrevealed the bright yellow 
colour of a weak solution of bichromate of potash. Just so 
is it with common objects—the light reflected from the 
surface is not coloured because it has not entered them; of 
that which enters some is selectively absorbed, and part of 
the rest is sent back to the eye, causing the distinctive colour 
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more of the incident light passes through it. If an object be 
but feebly coloured, it looks more coloured when the light 
penetrates to a greater depth. 

A Danish physicist pointed out that when powdered glass 
is placed in a liquid of the same refractive index as itself it 
becomes invisible. In this experiment certain precautions 
have to be taken ; everything must be exceedingly clean, and 
care in powdering the glass is necessary, that no trace of dirt 
shall get in. Lord Rayleigh then produced a bottle with 
rectangular parallel sides, which appeared to be empty; it 
contained powdered glass, immersed in a mixture, in carefully 
adjusted proportions, of benzole and bisulphide of carbon. 
Such devices act in the best way with the rays of some one 
part of the spectrum alone, and it is necessary to be careful 
about the temperature. His mixture of glass and liquid was 
at its best when transmitting the yellow rays of the spectrum, 
but when he warmed the mixture for two or three minutes 
with his hand, it transmitted the green rays better than it 
did the yellow ones. The adjustment can only be made right 
for one part of the spectrum. As to the cleanliness essential, 
when we polish a plate of glass we never know how we leave 
it; it may be, and probably is, covered with a thin layer of 
polishing powder, which reflects light. 

Most of the colours with which we have to deal in ordinary 
life are due to absorption, but not all. The colours of the 
soap bubble are not due to absorption ; the colours of metals 
are in one sense due to absorption, but in another sense they 
are not due to that cause. Probably the colour of gold is due 
to its being more intensely opaque to yellow than to the 
other colours, and the yellow colour is formed in the act of 
reflection. 








LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions of our 
correspondents. ) 





PROPOSED STANDARD FOR MEASURING SEWAGE INFLUENCE 
IN AIR AND SOIL. 

Srrk,—THE ENGINEER informs us that death rate in large towns 
shows no reduction for ten years ; this fact in view of modern effort 
in normal direction, by isolation, by diffusing population, and 
creation of open space, exhibits the necessity of fixing a reliable 
standard by which we may measure—at all seasons—‘‘ the obscure 
influence” which operates with the effect described. The chief 
cause of inimical influence was defined several years ago by the 
influenza inquiry instituted by the Local Board, and recently the 
British Association Congress, by Dr. Percy Frankland, F.R.S., in 
most important conclusions defining cause of bacteriological modi- 
fication, and how it operates in nature, the exclusion or exhaustion 
of oxygen being assigned chief factors in the process. This con- 
clusion, which apparently confirms observed phenomena in sewage 
under the conditions named, practically applied leads to the belief 
that a reliable standard may be fixed by the following means. 

By sewage flowing through apparatus in which the governing 
principles of the bacteriological process operate independently 
‘and within control,” we can then produce at will either normal 
or putrefactive conditions corresponding to nature, and may culti- 
vate the obscure aerobic reactions with sewage under which, 
presumably, modification occurs from excess or reversal to normal 
function and inoperation of the principles time, temperature, and 
air supply. Under the conditions named, we should find the 
antomatic standard normal to all seasons, and an infallible gauge 
by which to measure putrefactive or other reversal influence to 
pa course of process which operates through sewage in air 
and soil. 

Pathological results from aerobic reaction would measure the 
inimical influence, but the record once established, the chemical 
test would suffice, and might possibly be confined to soluble 
residue alone if, as appears to be the case, the period of liquefac- 
tion and ‘its soluble residue” are constant factors, and rise or 
fall in unison under all conditions of temperature and air supply. 
Assuming such to be the case, the standard proposed allows 
County Councils to keep a daily record of rise and fall of danger 
— and to take “‘ precautions in time” to protect the public 
health. 

Normal standard gauges either chemical or putrefactive influ- 
ence, and short of questioning the operation of natural law itself, 
we must grant that any reversal of its normal course is representa- 
tive of danger. The limits of safety are doubtless wide, but we 
ought to know the facts. Meantime, in spite of County Council 
activity in this direction, described in THE ENGINEER of the 
3rd inst., we are entitled to assume that empirical attempts at 
sectional destruction of the bacteriological system end in hygienic 
results the opposite to that expected or desired, and the fact may 
be demonstrated later on. 

In conclusion, I have failed to find any record of sewage beyond 
analytical results. Perhaps you will permit the question whether 
any record exists of attempt to fix a standard of the nature 
described, which, apart from the public aspect of the question, 
possesses a very practical interest for mechanical engineers. 

728, Grimesthorpe-road, Sheffield, HILL-HarTLaND. 

February 13th. 


TESTING PORTLAND CEMENT BY HIGH-PRESSURE STEAM. 


Srr,—The letter in your issue of the 16th inst., describing Dr. 
Erdmenger’s experiments, having for object the determination of 
the action of the presence of any large percentage of magnesia in 
cement, is extremely interesting, but I sincerely trust that we are 
not going to have this high-pressure steam test thrust upon us. 
We have only just recovered from the boiling epidemic, started 
some three or four years ago by M. Deval, and I fear that if a 
similar epidemic of a more aggravated form is awaiting us, serious 
consequences may be the result. 

So far as magnesia in cement is concerned, its effect has been 
fully known for many years, and although Dr. Erdmenger’s expe- 
riments are extremely interesting, and, like all experiments 
“made in Germany,” are carried out with a nicety and exactness 
with which experiments carried out elsewhere can in no way com- 
pare, yet the result is only to rake up and aggravate old sores 
which had much better be left alone. Nothing new to our know- 
ledge has been gained, and we do not, at all events in England, 
attempt to make Portland cement from dolomite or other lime- 
stones which contain any appreciable percentage of carbonate of 
magnesia, 

I quite agree, or rather I would say, I am glad that Dr. 
Erdmenger agrees with me, that the possibility of determining 
the soundness of a cement in a short time is a matter of very con- 
siderable importance ; it is a matter which I advocated fifteen 
years ago, since when I have invariably maintained that given a 
Portland cement proved itself to be a sound one, it was in nine 
hundred and ninety-nine cases out of a thousand strong enough 
for all constructional work; and you will no doubt remember that 
in 1883 I communicated to the Institution of Civil Engineers a 
paper describing an apparatus which I designed for the object of 
determining the soundness of cement in a very few hours. It is 
so well known and so universally adopted in this country that it is 
hardly worth while describing it, but in order to refresh your 
memory, I beg to inclose you a sketch and description of it, and 
would only point out that whereas by Dr. Erdmenger’s method 
four days at least are taken to arrive at a result, my method gives 
the desired determination at the very outside in twenty-four hours, 
and I do not run the risk of blowing myself up through the burst- 
ing of a boiler working at a steam pressure of 300 Ib. 

Whether a cement blows through its being improperly com- 





pounded or through the presence of magnesia or sulphate of lime— 
the percentage of which latter in many German cements is some- 
what large—I have all along maintained has nothing to do with the 
user. By dealing with these matters a user places himself in as 
awkward and dangerous position as when he attempts to be his own 
lawyer or his own doctor, If a cement is unsound, or does not 
comply with the mechanical tests specified, let it be rejected, and 
leave it to the manufacturer to find out where he has gone wrong, 
but let the quality of the cement be decided before it is used in 
the work, otherwise, in the event of failure, complications may 
arise as to whether such is due to the cement, to the aggregate, or 
the manner of use. If users would only come to this conclusion, 
we should hear no more of magnesia or anything else, which would 
be unspoken secrets known to the manufacturers only, and we 
should hear only of cement being either sound or unsound, which 
for all practical purposes is sufficient. 
Henry Fatwa, M. Inst. CLE. 
41, Old Queen-street, Westminster, London, S.W. 
February 20th. 


MODERN HEAT. 


Sir,—It is due to Dr. Lodge’s self respect, if not to your corre- 
spondents, that he should quote them correctly. He has attributed 
a statement to me which I never made, I have not said that 
‘‘a gas cannot expand unless it is heated,” nor any other absurdity 
of the kind; consequently I have not ‘‘ found out my mistake.” 
What I did say is totally different. Speaking of a certain experi- 
ment, I wrote, ‘‘ But such an experiment cannot be carried out 
even on paper, because the gas cannot expand in the way wanted 
until its temperature has been raised.” If I said that Dr. Lodge 
admitted ‘‘that he had never told a truth,” while he had really 
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said that “he had never told a truth or said a word in his life 
He can trace the parallel for himself between the two cases. The 
fact is that in referring to my letter he has not dealt at all with the 
point I have raised. It does not appear that he has understood it. 
Let us suppose that beneath a piston A is a volume 

“4 of air B, the pressure at both sides of the piston is 

the same, 15]b. on the square inch. Now, I 

no motion will take place until the gas has been 

heated, because the piston will not move until 

there is a difference of pressure on the two 

sides. After the piston has started it will con- 

1 tinue to move, and the or air will not need 

to be made hotter. When the piston has 

than it did at starting, and that is waste heat— 

4 heat which has not been converted into work, 

\) and that represents the whole of the heat 

as wasted thronghout the operation, and it bears a 
Piag definite relation to the work done. Thus, for 
example, let us suppose the piston is loaded to 

air B must have sufficient heat to raise its pressure to a little over 
301b. before A will begin to move. Subsequently all the heat sup- 
plied will be directly turned—pace Dr. Lodge—into work done on the 
piston, and when the stroke is finished we shall have under the 
piston a definite weight of air, the same as that with which we 
started, but containing more heat by the amount initially required 
it can be adopted, is wasted. This is what I have already said on 
page 99 of your issue for February 2nd, only in different words, 
and I have now only to repeat the closing sentences of that letter— 
“Dr, Lodge would add to the utility of his articles if he would 
make this point quite clear. The text-book teaching on the 
subject is very uncertain and even contradictory.” — 


about Mumbo Jumbo,” he would no doubt have just cause for anger. 

apply a lamp at C to make temperature rise ; 

finished its stroke the air will contain more heat 

30 lb. on the inch and rests against a stop D to begin with ; then the 

to double the pressure. This heat, unless some means of utilising 
Woodstock, February 26th. 


NOTE ON THE SUBDOMINANT SPEEDS OF WAR VESSELS. 


Sir,—In continuation of my letter—THE ENGINEER, January 26th 
—premising that in steam vessels, the relation of power, displace- 


8 { ja 
ment, and speed is of the general form, E = D° V 10 . On 
assuming a = zs, and calculating the values of X, which satisf 
this equation, the values of the function (V — X) a furnish an indi- 
cation and measure of the resultant elements which influence the 
relative efficiencies of the various vessels. We are then viewing 
them in the light of what, in reality, they are: thermodynamical 
machines. Some few years ago, a French mercantile company, I 
understand, to their own designs, had a number of similar screw 
vessels built in this country. I refer to two built at Glasgow—the 
Charles Quint, by Messrs. Inglis, and St. Augustine, by Messrs. 
Elder and Co. We have the published authority of these two 
eminent firms for the following trial data:— 

Charles Quint: Displacement 2477 tons, by 2 
pelled 15°11 nautical miles .-. } 
St. Augustine: Displacement 2480 tons, by 2243 indicat 
pelled 15-336 nautical miles .-. X = 12 
Also, Differences of loglE = differences .. (V — X) + differences 
Log. V + differences lug. D> = “0365. 

Now, the values 12 94 and 12°51, compared with those given in 
my table of merchant vessels, doubtless appears high, but may 
conclusively be shown as not improbable. I may also refer to pub- 
lished data of the large French Transatlantic vessel, La Touraine, 
512 x 55 x 23 = 11,675 tons displacement, and stated to have been 
propelled 205 and 19°5 knots by 13,000 and 11,500 indicated horse- 
power respectively, which implies values of X, 12°54 and 12°23, 


52 indicated horses, pro- 
X : O4 


ad horses, pro- 
“OL. 








respectively. Tests as follows :— 

Charles St. La La 

Quint. Augustine. TourainelI. Touraine II. 
Speeds, V 15°11 15°336 20°5 19°5 
Subtract, X. = 12°23 
Then (V - X) eee ( 
ey Vv - X) * 3305 
Add log V "185 1°2900 
Add log D: 2°0364 2-0367 2° 4403 
Sum, or log E 3°3143 3°3509 4°1139 4° 0608 

es 2062 2243 13,000 11,500 


I have given some examples of French war vessels, in which the 
values of X are, usually, only about two-thirds of the values in these 
merchant vessels ; and it is curious to note like discrepancies in the 
war vessels of other navies. ‘‘Carrying guns” is the supposed 
explanation of the difficulty. Very probably there is some other. 
Take two well-known iron vessels, which have been transplanted 
from the merchant service to the Royal Navy, viz., Himalaya and 
Hecla. The Admiralty tables of trial data furnish the following 
figures :— 
H.M.S.8. Himalaya: 4392 tons displacement, by 2609 indicated horses, 

propelled 13-901 knots; therefore X = 11-967. 
4392 tons displacement, by 1863 indicated horses, 

propelled 12°378 knots; therefore X = 12°556. 
5764 tons displacement, by 1758 indicated horses, 

propelled 12°05 knots; therefore X = 14 08. 

5764 tons displacement, by 644 indicated horses, 
propelled 8-24 knots; therefore X = 16°23. 

The armour-cased frigate, H.M.S.S. Warrior, in her proportions 
and lines, was a marked initial departure from the old type of war- 
ship to the modern type of vessel, such as the Himalaya. Accord- 
ingly, we find for her:— 

H M.S.S. Warrior: 8852 tons displacement, by 5469-horse power, pro- 
pelled 14°36 knots; therefore X = 9°68, 


Only, at lower speeds, the value of X increases rapidly, thus :— 


At same displacement, by 1988 horses, propelled 11°04 knots; there- 
fore, X = 18°52. 


The values which obtain in the smaller classes of war vessels are 


” ” 


- Hecla: 


” ” 


—— 
ee 


illustrated by the following Table No. II., givin : 

samples from my papers, and include further marked eee. 4 

in the same vessel, at different speeds, this coefficient X under, “4 

marked variations: showing how necessary it is, before m Bees 

deductions, to weigh all the circumstances and range of s vn mg 

which we compare one vessel with another, — 
TABLE I1.—Subdominant Speeds of Small War 

assuming a= xy, 


Vessels : 


| 
Powers E.| Speeds V. Values Xx, 


Displace- 
ments D, 


Names, 








a 
24°453 
23°032 

11°645 


Bathurst, torpedo boat 
Messrs. Yarrow, torp. boat 


755 1280 
1130 


125 


11-so 
05-0 
is Lien4 
” ” 99°0 170 


Russian Ghelendjick, &c., do. 71-0 520 18-0 10°30 
French Orage, &c., torp. boat 104°0 1200 21°5 “tO 
American Cushing 105°3 1754 29°48 a-38 
French Lansquenet 138°0 2800 26°0 ony 
Russian Wiborg 167-0 1400 IS*55 ote 
H.M 8.8. Havock .. 210 3400 26°78 Meds 
French Bombe 820 1800 18°0 = 64 
H.M.8.8. Rattlesnake 450 2700 ind rH} a 
Spanish El Destructor 458 3800 22°46 8-70 
H.M.S.S. Speedy .. 310 4703 2000 ree 
* 9 810 3043°7 Iss Sa 
American Vesuvius 805 4216 21°65 aus 
a - 805 11s Is‘9 13°12 
as 9 805 340 10°6 15's] 
Italian Tripoli (three-screw) 770 1030 4°55 1196 
es a so2 2076 18°33 lias 

be - 831 3016 ig’ so Ww 
French D'Iberville 925 HOO) 21°5 Shu 
Danish Geizer 1267 3157 ree a0 
‘ 2 1267 2500 100 sou 

” ” 1267 1744 14°34 ” 


In the next place, I add another table, No. IIL, giving the 
results fora number of the heavier classes of British war vessels, 
They will be seen to bear a favourable comparison with the war 
vessels of other countries. It would, however, be easy to supple- 
ment this by another, with twice the number, much worse. 

TABLE III.—Svldominant Speeds of British War Vessels, 


assuming a = ay. 


Displace- 











Names. ments D, Powers E. Speeds V. Values X, 
H.M 8.8. Endymion 7,350 10,646 20-06 12°4 
- Revenge 14,150 9,177 17375 12 
i Gibraltar 6,600 10,443 20°40 ed be 
er Royal Sovereign 14,260 0,400 Wet7 He iao 
” ” 14,200 13,312 Is-l0 0 81 
s Royal Oak 13,500 9,221 lbs eS 
: i 13,500 11,571 18-27 ied 
»  P.S.Victoria& Albert 2,160 2,406 10 ese 
- Ramillies 14,150 Wal lied hint 
” ” 14,150 11,549 17°25 9°Ss 
= Blenheim 9,000 21,411 23°0 oss 
i = 9,000 15,500 21°33 104s 
a Edgar 7,350 13,101 20°49 msi 
- Inconstant 5,328 3,531 13-701 ms 
= Warrior 8,852 5,469 14°36 mos 
és Grafton 7,320 13,484 5 hae | 
+“. Hood 14,150 11,545 17°00 "4 
” ” 14,150 0540 75 3 
9 toyal Arthur 7,700 12,000 lv 44 
” Crescent 7,700 10,470 Is*6 te4gs 
» Velen (leo "Peer Tes teas 
io Theseus 7,170 10,000 1s 8° 
= Fox 4,300 9,000 19°50 St 
- Galatea 5,000 9,205 19-008 8 


Glasgow, February 24th, Rost, Manse. 





LOCOMOTIVE CABS, 


Str,—After reading the letter by Mr. Hugh Sharp and the 
article in which you comment thereon, I fail to see the ‘‘ amusing " 
vart of the letter, at any rate as regards the English locomotive cab. 
t is an astonishing fact that the English railway companies have 
always systematically neglected to provide their locomotives with 
efficient cabs, excepting only the North-Eastern Railway Company, 
whose engine cab somewhat resembles the American design. A 
visit to Waverley Station, Edinburgh, gives one a splendid chance 
of contrasting two designs of locomotive cabs; on the one hand 
a North-Eastern engine with a comfortable, roomy, and handsome 
cab extending back to the tender, with two windows on each side, 
and eminently suited to its purpose, and on the other hand a North 
British express engine—a very fine engine—with its appearance 
entirely spoiled by its apology foracab, merely anarrow band of metal 
bent over the foot-plate, hideous in the extreme, and utterly inade- 
quate for the purpose for which I presume it was intended. The 
cab of the Great Northern Company is very similar, and the cabs 
of most of the other companies, although somewhat less hideous in 
design, are little better as regards efficiency. 

It is all very well to say that the English cabs are suited to the 
English climate, which, by the way, I altogether deny. Let any- 
one who thinks that they are suited to the climate go for a trip 
first ona North-Eastern engine, and then on a North British engine, 
even in weather such as we have had lately—which you will allow 
has been mild for the time of year—and I fancy that he will very 
soon change his opinions with regard to the usual kind of English 
cab, where the men are heated on one side and soaked or perished 
with cold on the other, the fireman especially coming in for the 
full benefit of the weather when firing, while in the case of the 
North-Eastern both he and the driver are well protected from the 
weather. I have no doubt that many will argue that the present 
style of cab is, at the pace the train travels, quite sufficient to 
keep the men dry. This would be a very poor argument, for what 
protection have the men got from the weather when the train is at 
rest! And more especially is this the case with goods trains when 
they are kept waiting, very often for a considerable time, in 
sidings, and when shunting it is worse ; and with a following or 
cross wind there would be little protection at an ordinary pace. 

The Great Western has perhaps been the greatest offender, for 
it had many engines, and has even now a few, without even a 
rudimentary cab, but simply a plate raised a little above the fire- 
box, with two glazed spy holes, which, except in the very finest 
weather, must insure a great amount of needless discomfort to 
the men. This must be a very short-sighted policy on the part of 
the railway companies, for surely the men could attend much 
better to their duties when comfortable and dry than when cold 





and wet, as must often be the case at present; and beyond this the 
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P e of a locomotive is very much improved by having a 
name cab, I entirely agree with Mr. Sharp with regard to 
English cabs, and in the near future hope—I fear in vain—to see 
all Eoglish locomotives provided with efficient cabs. é 
Constitutional Club, London, Percy CaLprcorr, 
February 27th. 


REFRIGERATING MACHINERY. 

Sin,—Messrs. J. and K. Hall, in their reply of February Ist, 
avain refute in a detailed manner an assertion never made by 
iyself, namely, the assertion ‘‘that under such conditions the 
machines will only work with the efficiency of cold air machines.” 
Stating that facts do not agree with this assertion, they conclude 
that the results of theory contained in my paper—they call them 
Professor Linde’s calculations—are incorrect. 

Now, I explicitly said, “‘ Undoubtedly the amount of power 
absorbed by the carbonic acid machine is smaller than that of a 
cold air machine”—exactly the opposite to the afore-mentioned 
assertion put in my mouth, 

When | compared the working principle of a carbonic acid 
machine at cooling water temperatures above the critical point 
with the vege me of the cold air machine, I did it in the precise 
consideration that the cooling process then no longer depends on 
changement of the state of aggregate, that is, on liquefying and 
evaporating, but, as I said, ‘is maintained by a certain internal 
work of disintegration due to the small specific volume,” and, as 
| explained in my paper, can be increased ‘‘by maintaining a 
refrigerator pressure far below that corresponding to the tempera- 
ture at which heat is to be absorbed from the body to be cooled.” 

For the performance of this operation the expansion cylinder is 
not neceasary, ‘‘the internal work of disintegration” taking the 
lace of the adiabatic expansion. The whole of Messrs, Hall's 
argument is based, therefore, on the assumption of a working pro- 
cess which does not at all come into consideration, 

As for the rest, the very object of our discussion—namely, the 
fact of a most imperfect working process of carbonic acid, in con- 
sequence of transporting from the condenser to the refrigerator 
a quantity of liquid heat so great in proportion to the latent heat 
that the cooling effect in the refrigerator is materially reduced— 
remains entirely unanswered. We read once more that cargoes 
of meat have been brought over in good condition through the 
tropics. And then the conclusion:—‘‘Thus Professor Linde’s 
calculations are directly contradicted by actual facts; and as his 
claim to the superior efficiency of his ammonia machines is based 
upon his false idea of our carbonic acid machines, such claim is 
consequently rendered worthless.” Truly an argument of sur- 
prising simplicity. May I submit the question, whether a more 
convincing method of proving the truth would not be the carrying 
out of tests on carbonic acid machines, publicly controlled, as they 
have been made in the case of the sulphurous acid and ammonia 
machines / C, Linpe, 

76, Nymphenburgerstrass2, Miinchen, February 21st. 





WATER-TUBE BOILERS. 
In your issue of the 12th of January last, en page 22 


SIR, <2, 
under the heading ‘‘ Water-tube Boilers,” in discussing the theory 
of the ascent of water in a tube supplied with bubbles of gas from 
the bottom, you state that “it is erroneously held by many 
persons that circulation takes place . . because the leg B 

see Fig. 1—contains steam and water, while the leg C contains 
water only ;’ and further on you state that ‘‘ there is no founda- 
tion in fact for this theory,” and that ‘if it were true it would 
suttice to displace half the water in the ascending leg with corks 
to get circulation with cold water.” I do not think that this 
argument is good, for bubbles of gas rising in tube B can escape 
into the air while corks cannot. 
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If you will turn to The Engineering News for the 13th of July, 1893, 
you will find on page 37 a letter in which I gave an explanation of 
the manner in which bubbles of gas, delivered into the bottom of 
a tube, under sufficient pressure to let them escape into it, will 
cause the water in the tube to ascend. 

I think that this a is correct, but whether it be so or 
not, the fact that bubbles of air delivered into a tube as above 
mentioned will cause the water in the tube to rise to such an 
extent that the principle can be, and is, used in pumping, has been 
proved on the solvitur ambulando lines ; therefore any theory which 
upsets this fact must be erroneous. 

I think the weak point in your argument lies in applying theories, 
founded on statical equilibrium, to a dynamical problem ; and | 
venture to suggest that it was the confusion of statical with 
dynamical equilibrium which drew forth such an unsatisfactory 
discussion on Newton's laws of motion as that which appeared in 
THE ENGINEER and in Engineering not very long ago. 

I enclose a sketch (Fig. 2) of the Pohlé air-lift pump, which works 
on the theory you state to be without foundation. H. Irwin, 

Chief Engineer's Office, 

Canadian Pacific Railway, Montreal, 

February 8th. 


{We have dealt with Mr. Irwin's letter on another page.—Ep. E. ] 





Sir,—In your issue of the 16th inst. the writer of an interesting 
and instructive article under this heading concludes his problem- 
setting paragraph by a “‘ caution,” amounting almost toa (.H.D., 
that “Express boilers can only be worked with pure distilled 
water ;” and further, ‘‘ The notion that tubes can be kept free of 
seale by the current of water is entirely erroneous—the process of 
sealing-up is only delayed,” &c. &c. 

Such doubtless is correct if cleansing is to be confined to ‘‘ the 
current of water,” either as circulation or blowing down. But, as 
there are other means of cleaning and keeping clean, to allow this 








assuming axiom to pass uncontested might do serious injury to 
the makers of the boilers in question. 

Experience has taught me that my early prejudice against this 
type of boiler was an error. They can, if carefully and properly 
attended to, be employed with advantage upon land as well as at 
sea; inexpensively and with ease they can be kept free of scale ; | 
and priming, one of the evils I had at first to battle with, can be 
overcome, 

My se ae of water-tnbe boilers has been confined to the 
brick-enclosed land type, aud therefore my remarks apply to such 
type alone, The first of such experience was gained by two of such 
boilers coming under my charge. They were of different make, 
but working upon the same principle. One had been in work for 
several years, the other but a few weeks. ‘The first, though 
nominally of 90-horse power, was incapable of developing 15-horse 
power; it was found to be almost choked with scale, and many of 
the tubes were crystallised. The tubes of the second were lined by 
scale jin. to ,*,in. thick, The scale upon the first was of such a 
nature that no boring tool could be found to work without re- | 
tempering after each passage through a tube. Cleaning under | 
such conditions was both too costly and slow, it was therefore | 
decided to cut-out and renew all crystallised tubes, to find other 
means of cleaning, or replace the boilers by others better suited to 
the water. Various boiler cleaning compositions were then con- 
sidered, but for various reasons none were used. As a last 
resource I decided to make a composition which would remove the 
scale and not damage the boilers; this, after sundry experiments 
and the valuable assistance of a friend, a chemist by profession, 
was accomplished ; and for some years—in fact, until the works 
where these boilers were in use passed out of my hands by sale— 
this composition alone had been used, with the result that the 
tubes were kept entirely free from scale. From time to time a 
few of the stoppers or plugs were removed, when invariably all 
that was found in the tubes was a fine impalpable powder resem- 
bling prepared cocoa, easily removed by the brush. The boilers 
throughout this time were working at 125lb, to 1501b. pressure, 
and developing their full horse-power. 

The foregoing must not be read as an advertisement, or that I 
am advocating the purchase of boiler compositions, which flood 
the market. It is as a convert to the use of water-tube boilers 
I write. S. BARBER, 

Cambrian Works, South Dock, Swansea, 





SHIPBUILDING AT HIGH ALTITUDES, 


Sir,—Referring to your short article upon ‘Shipbuilding 
13,000ft. above the Sea Level,” we think it may be interesting to 
you and to your readers to know that we have recently constructed 
for the Peruvian Corporation a steam dredger for service on Lake 
Titicaca, which is 12,500ft. above the sea level. 

The dredger is 80ft. long by 20ft. beam by 7ft. deep, and has a 
draught of 3ft. The contract stipulated that the dredger should 
deliver 500 cubic yards per day of dredged material 100ft. on 
either side of the dredger by means of a long shoot, and the 
dredger since being set to work has considerably exceeded this 
output. In fact, the average output of the dredger has been 
700 cubic yards per day. 

The dredger is fitted with compound surface-condensing engines 
with screw propeller, and has a boiler capable of burning oi! or 
coal as may be desired. 

The dredger was delivered in pieces at Lake Titicaca, and was 
reconstructed in about four months by labour available upon the 
spot, under the direction of our representative, Mr. Edward Clark, 
Associate M.I.C.E., to whom great credit is due for the dispatch 
and efficiency with which he superintended the work. Since the 
dredger was started it has worked without any hitch with a small 
crew, and with an extremely small consumption of fuel. 

Bow, London, E., February 24th. HUNTER AND ENGLISH, 





Str,—-In your last week’s issue you publish a paragraph on ship- 
building at 13,000ft. above the sea level, and | beg to draw your 
attention to a few particulars as to which you have been mis- 
informed. In one place you speak of the ‘practically unskilled 
labour available in the wilds of Peru,” and in another state that 
‘there was actually no skilled labour of any kind, and Mr. Wilson 
had to set about and initiate his men into the mysteries of ship- 
building.” You are evidently not aware that Mr, Wilson took out 


| there and then liberally offered and gladly accepted.” 


and the United States. The paper dealt with the subject under 
three heads, viz., steel and its alloys, the history of steel, and 
ancient and modern processes in its manufacture. Compar- 
ing the output of steel works in this country and of the 


| United States, he said, taking the average English practice, 


they might say that with two converters, with a capacity of 
ten tons each, there were thirty blows in the twenty-four 
hours, say of 300-ton ingots. The striking features of American 
practice were its large output, implying short blows with short 
intervals between the blows, and returns he had obtained from 
one or two of the principal works in the States showed that, in 
one case, 1639 tons of ingots were turned out in twenty-four hours, 
or 36,232 tons in the month, whilst from another works, during a 
period of fifty-two weeks and one day, with a total of 542 shifts, 
the output was 318,635 tons, implying an average output of 
1176 tons, or about 118 blows for every twenty-four hours, or one 
blow for every 12°2 minutes throughout the whole of the year. 
What, he asked, would they think of this in England; was the 
English practice fossilised ? The subject was worth discussing. 

Mr. Webb next gave some very interesting personal reminis- 
cences with regard to the introduction of the open-hearth process, 
which he said differed from the printed report of the proceedings 
in connection with the memorable meeting of the Iron and Steel 
Institute, when Mr, Thomas first made known the process which 
had been discovered by himself and Mr. Gilchrist. It would be 
remembered that during that meeting Mr. Sidney Thomas rose and 
stated that he differed entirely from Mr. Lowthian Bell's con- 
clusions, and that he had succeeded in effecting the almost 
complete removal of phosphorus in the Bessemer process at a high 
temperature, which Mr, Bell had stated to be impossible. After 
the discussion on Mr. Lowthian Bell’s paper a message was sent to 
Mr. Thomas which, he supposed, requested him to stop, and he 
—Mr. Webb—resolved to stop too, and see the end of this 
wonderful revelation. ‘‘ Immediately the discussion closed,” Mr. 
Webb added, ‘‘and most of the members had gone out, a little 
ring was formed of the members of the Council and others, with 
Mr. Bell and Mr. Thomas in the centre. I could not hear 
distinctly all that was said, but understood Mr. Thomas to repeat 
his declaration that steel could be made from poor pig iron and 
at a high temperature, as in the Bessemer process, and of this he 
had no doubt whatever, but he lacked means and opportunity to 
carry on his experiments on a large scale. I believe these were 
No useful 
purpose will be served by detailing the various steps by which the 
Thomas-Gilchrist process was firmly established, or in giving the 
names of those who helped to get over the initial difficulties, 
which were chiefly mechanical, or in telling of those who claimed | 
to have thought of exactly the same thing. By this process, 
however, good steel could be made from the poorest ores, and the 
invention, which, he might add, seemed even now to be only 
imperfectly understood, consisted in having a basic lining and in 
forming a highly basic earthy slag, so as to afford a strong base 
with which the phosphoric acid might unite at the moment of its 
formation. Hitherto a silicious lining bad been used in the fur- 
naces and converters, and consequently the necessary silicious 
character of the slag prevented the removal of the phosphorus. 
Some might wish to know what was the essential difference between 
the basic and acid processes, In the acid process the bottoms of 
the furnaces and the linings of the converters were made of sand, 
which was chemically known as an acid, and the slag produced 
would not absorb phosphorus. In the basic process the bottoms 
of the furnaces and the linings of the converters were made of 
magnesium limestone calcined, or dolomite. This was a base or 
neutral compound, and limestone thrown into a basic furnace or 
converter did not attack the dolomite on the bottom or sides, but 
enabled a basic slag to be formed which absorbed phosphorus, 
whereas if limestone was thrown into an acid furnace it would flux 
the bottom away into slag. The invention had also been of the 
utmost importance to the Continent of Europe, enabling them to 
use their poor ores in the manufacture of steel, and thus become 
most formidable competitors of England. In concluding his paper, 
Mr. Webb said the direct process might be considered to be played 
out, whilst in the converting process it was impossible to get good 
results, unless the maker At the best material, and the crucible 
process was slow and costly. By the Bessemer process the greatest 
output was obtained, and with a well-designed plant, using the 
best material, no better steel could be obtained for most purposes 
than that made by the Bessemer acid process. With regard 





with him a ship’s carpenter from Messrs. Denny’s yard, and that a 
few months afterwards an engineer went out to assist Mr. Wilson 
in the erection of the machinery, and afterwards to take charge of 


it fora few months; that at Arequipa, a large town, distant 200 | 
miles by railway from the lake, there is an engineering establish- | 
ment employing 300 men, where locomotives are built, which 


supplied such ‘‘unskilled labour” as the following:—a Scotch 
marine engineer, who is now in charge of the Coya’s machinery, 
engine fitters, boilermakers, carpenters, and painters. 

You further state that this was the first launch on Titicaca, and 


then that ‘“‘two yachts had plied on the lake for a quarter of a | 


century ;” these so-called yachts are merchant steamers each 
carrying sixty tons deadweight, and surely they must have been 


launched twenty-five years ago, before the days of a railway and | 


a workshop, The piece about ‘‘the obnoxious overseer” being 
“apt to be remonstrated with with a revolver,” is as accurate as 
the other statements criticised. Similar misleading statements 
have appeared in the local press in Scotland, which are not worthy 
of notice, but when they appear in your widely circulated paper, 
it is time that their inaccuracy should be exposed. Thanking you, 
in anticipation, for publishing this on behalf of the ‘‘unskilled 
labourers,” of whom I am one. 

February 27th. J, A. Alton, 


MOVING LOCOMOTIVES THROUGH STREETS. 


Sir,—I have read the very interesting article in your last issue 
about the late Mr. Galloway, and particularly noticed the diffi- 
culty he had in getting his locomotives from his works on to the 
railway. Some twenty-five or thirty years ago I had a similar 
difficulty to get over with locomotive engines, My works at that 
time were situated in the middle of the town, and I have built 


many locomotives and conveyed them from my works to the | 


station, in steam and on their own wheels along the paved streets, 
and having five turnings to make. In one case of a tender engine, 
after being put on the line, and the boiler filled with water from 
a hose pipe through the injector, and the fire-box filled with coal, 
I ran her some two miles along the main line to couple her up to 
her tender. Some of the other engines were of the saddle tank 
type, and weighed about fourteen tons. These were run along 


the street without much difficulty, and the time occupied was | 


about ten hours from leaving the erecting-shop to being put on 
the line. Sometimes the engine would run remarkably straight ; 
and in one case of a small locomotive I had six men at each side 
of the leading end to keep her straight, and this was run to the 
station in about three hours, Plates were used to protect the 
street-—when not forgotten. I have never heard of any similar 
case to this, and wonder what the authorities would say to this 
now, considering what they say about a traction engine. 
Ashton-under-Lyne, February 20th. Isaac Watt Bovutton, 








STEEL AND ITS MANUFACTURE. 





THE usual meeting of the Manchester Association of Engineers, 
held on Saturday, drew together perhaps the largest attendance 
of members that has ever been known, the occasion being a paper 
read by Mr. Henry Webb, of Bury, on “‘ Steel and its Manufacture,” 
which was illustrated by a large number of photographs, shown on 
a sereen, of the most modern works in England, the Continent, 


to the open-hearth process, a large quantity of scrap could be 
used, and the length of time required for the operation enabled 
a number of tests to be made, so that an uniform quality 
could be guaranteed. Judging from the state of trade for the. 
last few years, they would infer that the output of steel was in 
excess of the demand, but if they were .to command the 
| markets of the world, they must see to it that their works 
| were turning out their maximum output. The use of steel 
was rapidly increasing and supplanting the best iron, and it would 
be well if the user would more frequently take the maker of steel 
into his confidence, telling him the purpose for which the steel was 
required, so that they could confer and advise as to the qualities 
best suited for the desired end. Engineers and others should 
remember how steel ingots were made, how, by imperfect pouring, 
| ebullition of gas, chills, contraction, cracks, and many other causes, 
there were many surface defects; they were not welded by rolling 
| or forging, and a liberal allowance must therefore be made to get 
| under these defects. It was false economy to run the risk of wasters 
from this cause, as the cost of steel was a mere trifle to the labour 
| put upon it, and as a rule the more turned off the cleaner was the 
| steel, whereas the reverse was the case with iron. For rolled bars 
| under 3in. diameter, an allowance of iin. should be made; from 
3in. to din. diameter, ,*;in.; 4in. diameter and upwards, }in.; bars 
| Sin. diameter and larger sizes, especially when 20ft. long and over, 
should have an allowance of 3in.; such allowances were necessary 
to get clean bright shafting bars. The mill scale which adheres to 
| the bars in rolling was often ,j,in. thick, sometimes more, and 
it was necessary to cut below this. In forgings a more liberal allow- 
ance was required than for rolled bars. Much of late years had been 
| accomplished, but there was yet a wide field for investigation, and 
| young men must not be discouraged, as numerous interesting and 
| profitable problems yet required solution. Their thanks were due 
| to many men who by skilful, diligent, patient research had been 
the inventors and pioneers of their industries. However learned 
or clever such men were, after a number of years they seemed to 
become wedded to certain lines of thought and to certain methods 
of procedure, and it was thus that young men beginning afresh, look- 
ing at things from a different standpoint, had a great chance of 
succeeding in future developments, 








AUXILIARY WAR VESSELS.—The Secretary of the United States 
Navy has appointed a board of officers to consider the advisability 
of turning a number of the whale-back class of vessels into auxiliary 
warships. A large builder on the lakes has, as we have already 
oe ey, in Washington recently conferring with Mr. Herbert in 
reference to making use of some of his ships for naval vessels. 
Many officers consider that the whale-back could be converted into 
a most formidable harbour defence vessel, and on account of the 
little freeboard they present, and their deflective sides, which 
could be armoured, valuable additions would be made to the Navy 
in an emergency, with but little cost and at short notice. Their 
high bows and ci —— stems would render them dangerous 
ships as rams, and it is believed, further, they could be made of 


even less surface to present an enemy, and with but little alteration 
practically turned into monitors, with the exception of the turrets. 
Ordnance officers say they could be mounted with heavy guns, and 
with their light draught and great speed would be equal in a fight 
to the monitor Miantonomoh. Many naval officers look with favour 
upon the suggestion of the Western shipbuilder.— United States 
Army and Navy Journal, 
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whatever can be taken of anonymous communications, 

A. C. 8.—So long as the leading and trailing wheels have flanges the locomo- 
tive will keep the road. There is, however, some risk incurred at points and 
crossings, On the Great Weatern broad gauge there were four leading wheels 

The driving wheels had no flanges. The Amerivan engine 

ith the first drivers flangeless runs very well, Out of six pairs of awheels 

entral pairs may be without flanges. But vou must understand that 
there ig. a certain amount of risk incurred if the speeds over 
high and the crossings are not in good order, 
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LINDSAY'S STEAM PACKING, 
(To the Editor of The Engineer.) 
Sir,—Will any of your readers inform me me where Lindsay's steam 
packing can be obtained ’ T. 8. 
Holloway, February 28th, 


INSTANTANEOUS STEAM GENERATORS. 
(To the Editor of The Engineer.) 

Sin.—I shall be obliged to any reader who will give me the address of 
the Société des Generateurs Instantanée. They exhibited at Paris in 
1889, J. B. 

February 24th. 


THE DESTRUCTION OF FIRE-BARS, 
(To the Bditor of The Engineer.) 

Sir,—TI shall be greatly obliged to you if you will allow me through the 
medium of your paper to publish the following, in order to get different 
opinions of same :—Two boilers—American—work within a few miles of 
each other, both of equal size, same manufacturer, put up by the same 
men, in every respect equal. Both are worked by the same men, that is 
to say, Same men worked No. 1 for a year and are now working No. 2 
recently put up. Now No. 2, after working for about eight days, got all 
her fire-bars twisted in such a way that they are useless; some twisted 
upwards, others twisted downwards. No.1 boiler has worked satisfac- 
torily ever since put up. The flre-bars are ten in number, 5ft. 5gin. in 
length, with about 1}in. expansion room in length. The boilers use as 
fuel coffee husk dry. Can anyone give me the reason for such twisting? 
My idea is that it must be some bad iron, but on consulting some 
mechanics they do not ee, but cannot find any special reason. Both 
boilers work under equal steam pressure. INQUIRE. 

Costa Rica, February 10th. 
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MEETINGS NEXT WEEK. 

InsTITUTION OF CiviL Enoingers.—Tuesday, March 6th, at 25, Great 
George-street, Westminster, 8.W., at 8 p.m. Papers: ‘‘The Liver- 
001 Overhead Railway,” by Messrs. J. H. Greathead and Francis Fox, 

M. Inst. C.E. ‘‘The Electrical Equipment of the Live 1 Overhead 
Railway,” by Mr. Thomas Parker, Inst. C.E., of Wolverhampton. 
Students’ visit, Thursday, March 8th, at 3 p.m., to the New River 
works, Hornsey, to inspect Worthington Pumping Engines. Train leaves 
Farringdon-street Station at 2.31 p.m. 

INSTITUTION OF ELECTRICAL ENGINEERS.—Thursday, March 8th, at 
25, Great George-street, Westminster, at 8 pm. Paper: ‘A Note on 
Parallel Working through Long Lines,” by W. M. Mordey, member. 

THe Junior ENGINEERING Society.—Friday, March 9th, at Westminster 
Palace Hotel, Victoria-street, 8.W., at 8 p.m. Paper: “The Design, Con- 
struction, and Working of Boilers for Locomotive Engines,” by Mr. G. 
Frank Burtt, G.I. Mech. E., member. Synopsis.—Conditions of design— 
Speed, loud, and gradients—Determination of power, required—Economi- 
cal consumption of fuel and water—Heating surface required—Necessity 
for reserve power owing to the limitation of available space—The most 
desirable materials for construction, their arrangement and treatment— 
Details of construction—Riveted joints—Fire-box construction, and stay- 
ing against bursting and collapsing—Tubings—Fittings required and 
positions —Considerations affecting economical working, efficient steam- 
a, and proper maintenance--Testing — Explosions and their prevention 
—Tables showing amount of coal and water required to raise steam from 
hot and cold water in various classes of locomotives—Principal propor- 
tions of various modern locomotive boilers. 

Society or ENoIneeRs,—Monday, March 5th, at the Town Hall, 
Westminster, at 7.30 p.m. Paper: * Pile Driving,” by Henry O'Connor. 
Synopsis.—Variance in formul#, found in text-books, for calculating the 
weight required to sink pile further—Varying from 72 tons to 300 tons in 
one case—Resistance of different strata to bending tendency of pile not 
usually allowed for—Mr. Morrison's suggestion--The author's proposal 
for obtaining the resistance of each 7 of ground—Power required to 
withdraw a _ driven in the river Thames—Description of steam pile- 
driving machine used—Breaking load in unsupported pine pillar—Side 
pressure excited at same moment—Method of obtaining the resistance of 
ground to this pressure—Set of piles not necessarily an indication of the 
force of blow owing to bending of pile—Difficulty of getting certain C.I. 
piles to stand specified test—Section of ground where driven—Means 
adopted to prevent pile sinking too far—Pattern of shoes used—Pattern 
pile finally adopted—Effect of hard wooden dollies piaced upon piles to 
prevent fracture due to fall of ground—Test dead load upon such piles— 
Steam pile driver used for these piles—Increase in height of fall of ram 
does not cause a corresponding increase in blow on pile—Pile driving in 
America—Enormous fall given and effective blow on pile--Safe load on 
wooden piles—Diagram to facilitate calculation of unsupported C.I. 
columns—Comparative cost of wooden piles, C.I. piles, and excavation 
for concrete piers. 

LONDON ASSOCIATION OF FOREMEN ENGINEERS AND DRAUGHTSMEN.— 
Saturday, March 8rd, at Cannon-street Hotel, at 7 p.m. Paper: ‘Curve 
Diagrams or Picture Writing for Engineers,” by Professor Lineham, M.I. 
Mech. E. 

Society or Arts.—Monday, March 5th, at John-street, Adelphi, at 
8p.m. Cantor lectures. ‘The Decorative Treatment of !Artificial 
Foliage,” by Hugh Stannus, F.R.I.B.A. Lecture III.—T7he Flower: Prin- 
ciples deduced from Nature—Position—Attitude—View—Varieties— 7 h« 
Tendril: Diffusion of ornamental detail. Tuesday, March 6th, at 8 p.m. 
Foreign and Colonial section. Paper: ‘‘ Travels in the Basin of the Zam- 
besi,” by Mons. Foa. Captain V. Lovett Cameron, R.N., C.B., will pre- 
side. Wednesday, March 7th, at 8 p.m. Fourteenth ordinary meeting. 
Paper: “ Refrigerating Apparatus,” by Prof. Carl Linde, of Munich. 
Thursday, March 8th, at 4.30 p.m. Indiansection. Paper: ‘‘The Indian 
Currency,” by J. Barr Robertson. The Right Hon. Henry Chaplin, M.P., 
will preside. 





DEATH. 
On February 27th, at Worthing, James Pitprow, F.S.A., M.S.A., mem- 
ber of the Institution of Civil Engineers for forty years. Aged 81 years. 
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SOME LABOUR QUESTIONS, 


On Monday the eight hours’ day began at Woolwich. 
The announcement that the Government had given way 
to the Trades Unions on this point, when made by Mr. 
Campbell-Bannerman, was the cause of much jubilation. It 
will be be remembered that we explained on the 12th of 
January that the eight hours’ day might, after all, disap- 
point the hopes of the labour party ; it appears that our prog- 
nostications are likely to be verified. The greater number 
of hands in the Government factories are on piecework, 
and it is stated that no alteration will be made in piece 
work rates. If the men and boys are already doing their 
best, the eight hours’ day will mean a considerable reduc- 
tion of income, especially at Enfield, where a ten hours’ 
day has been habitual in many departments. Nor is this 
all. A minute’s grace has been allowed hitherto to the 
men on each of the three occasions when they come 
to work; this will be allowed no longer, and the 
most rigorous punctuality will be enforced. Through- 
out the shops the same principle will be carried 
out, and waste of time will be eliminated in 
every branch. Again, the rules for overtime will be 
changed. Up to Saturday last the first two hours of 
overtime have been paid for at the rate of time and a-half. 
The rate is now to be reduced to time and a-quarter. Beyond 
the two hours time and a-half will be paid. Government 
will no longer pay the wages of workmen on Bank 
Holidays and other days when the factories are closed, as, 
for instance, during stock-taking. There will also be a 
reduction in sick pay for men receiving £2 to £2 10s. per 
week. The eight hours’ system is not, we understand, to 
apply to shops running night and day, nor to locomotive 
driversandstokers. Altogether it seems that the maximum 
gain received by the men amounts to a reduction of one- 
ninth in the length of the working day, in return for which 
they lose their holiday money and a percentage of over- 
time pay, while the least want of punctuality ensures the 
loss of half a day, instead of one-third as used to be the 
case. By far the greater number being on piecework, 
must work harder than ever they did before or take back 
less to their wives and families. It is not impossible that 
these hands will feel that they have to pay a terribly long 
price for an additional hour’s leisure. No one, we 
believe, inside the ranks of the Unions ever imagined that 
the eight hours’ day was wanted simply for the sake of 
getting an additional hour for recreation, or drinking beer, 
or studying political economy, or gardening, or playing 
football. It has really been demanded because it appeared 
probable that in this way more hands might get employ- 
ment, and the profits of capital would be diminished. It 
seems, however, that neither of these anticipations is to 
be fulfilled. Employers introduce numerous economies. 
They drive harder, and find that on the whole the men 
do as much in eight hours as they did before in nine. 
The Unions do not venture to contradict this—as yet; 
because in pleading for the eight hours’ day they have 
always argued that the output would not be reduced. All 





sorts of explanations have been put forward to explain how 
and why this happy result has actually been brought about ; 
but one most important factor has been overlooked. No 
one supposes that the whole compensating action is 
the result of gratuitous energy displayed bythe men. It 
is the result of very energetic action on the part of the 
employers, who have set their houses in order and intro- 
duced numerous small economies. It would be useless 
to attempt to explain what these are to those who are 
not conversant with shop management, and those who 
are will not be slow to understand our meaning. If it 
were possible in this country to get as much out of a 
workman as is to be had in the United States, English 
employers might accept even a seven hours’ day with 
equanimity. In nearly all the great engineering establish- 
ments in America one man runs two tools, sometimes 
more. The employer argues that once a heavy piece of 
work has been put in a planing machine, and the planing 
has been started, the attendant has nothing more to do 
for hours than attend to lubrication and keep the tools 
sharp. The result is that he has to run two planing 
machines instead of one; the same with heavy lathes. 
In this country such practices would not be tolerated for 
a moment; but the United States are democratic and 
Great Britain is not. There is no country on earth in 
which men are so hard driven as in the United States, 
There is every reason to believe that something of the 
same spirit is likely to find its way into shop manage- 
ment in this country. The weakly, the men past middle 
life, and the more or less incompetent will certainly gain 
nothing, and will probably suffer a good deal from the 
general adoption of a shorter day; and it does not appear 
to be likely that it will give additional employment to one 
per cent. of the workmen. 

In the colliery districts those interested in political 
economy will find much deserving of attention. It was 
the head and front of the coalowner’s offence that he sold 
coal too cheap; that was the reason why the great strike 
took place last year. The colliers admitted that the coal- 
owners had right on their side when they said that they 
could not afford to pay wages at a given rate; they were 
told that they must solve the difficulty by keeping up the 
price of coal. It was in vain to point out that the con- 
sumer really fixed the price, and so the contest was fought 
out to the bitter end. Now the coalowners and the miners 
are at their wits’ end to keep up prices, which are steadily 
falling. The limitation of output is advocated; but in 
answer, it is pointed out that already collieries of import- 
ance are only running three or four days a week, and that 
to run them less time will leave the men worse off than 
would a substantial reduction in wages. A stop week has 
been proposed ; but past experience with stop weeks has 
not been satisfactory. The men sent so much more coal 
to bank, in order that they might have money to 
play with during the week that the pits were closed, 
that stocks increased instead of being diminished. 

Regarding the matter from the miners’ point of view, 
it appears that there are far too many collieries open, 
and they can send too much coal to bank. A good deal 
of selling is needed to dispose of 1000 to 1500 tons of coal 
per day, and more collieries are constantly being opened. 
There is in this country an enormous quantity of capital 
for which it is next to impossible to find any use. The 
national savings were at one time lent all over the world, 
but the number of borrowers who can offer respectable 
security has diminished of late, and the consequerce is 
that money is invested at home in any speculation which 
has a semblance of being sound. We hear of new 
collieries being opened every day, and many of these 
must be worked at a loss. The original shareholders 
lose their money. They virtually sell coal for less than 
it has cost them. The increase in the number of coal 
pits has been followed by a more than adequate increase 
in the number of miners. It is said by those who know 
nothing about the matter that coal-mining is a dreadful life, 
just as the princess in the fairy tale wept for the sufferings 
of those who had never eaten the eggs of the Ptericus; but 
it is a curious fact that there is never any scarcity of 
miners in the country—men are always to be found waiting 
for work in the pits. Thus there are too many miners 
as well as too many mines. If the price of coal is to 
be kept up, then a large number of pits all over the 
kingdom must be closed. But closing the mines means 
loss of employment for vast numbers of men. It is 
certain that at least 100,000 hands would have to cease 
working permanently in order that the price of coal might 
be maintained by a small amount over its present price. 
Whether such a rise would or would not be a good thing, 
whether a diminution in the output of coal would repre- 
sent ultimate gain or loss to the country, is a question 
which we are not at present considering. We are dealing 
only with the price of coal, and we maintain that 
no attempt to fix wages, nor, indeed, any actual 
fixing of wages, can affect the welfare of the 
miners as a body. So long as coal is plentiful it 
will be cheap. If it cannot be bought in one 
district it will be bought in another; Wales will compete 
with Durham; Northumberland with Yorkshire, and so 
on. The owners have no alternative; they must either 
sell their coal or shut their pits. If they accept the 
latter alternative and dismiss hands, the case of the miner 
will not be improved. A sharp limitation in the output 
of coal would be followed by the throwing out of work of. 
numbers of skilled miners. Those remaining at work 
would earn higher wages; but the Trades Union leaders 
forget that high wages augment the number of those 
seeking employment. At the present moment nothing 
has prevented the coalowners, the shipowners, and the 
dock companies from obtaining all the labour they 
need but the threats or active bodily violence of the 
strikers. There is, however, a limit to this, and it is not 


unlikely that the Union leaders would find that they had 
forces to deal with that they had not reckoned upon. We 
can fancy what the result to a miners’ union would be if 
one-third of the members found themselves thrown out 
of work in order that the remaining two-thirds might 
If miners were not to be had for the 


earn higher wages. 
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asking, then wages would not be so low, pits would be 
less numerous, and coal would be dearer. Mr. Pickard 
and his fellows begin at the wrong end when 
they propose to limit the output of coal. They can 
attain their object only by limiting the number of 
miners; but this they never attempt to do. Possibly 
they realise the entire hopelessness of such an under- 
taking. Even the eight hours’ day can scarcely do much 
good, when men are already only working thirty-six 
hours a week. 


COAL DUST IN MINES. 


Tue danger of coal dust in the ventilated roadways of 
coal mines giving off inflammable gas was pointed out 
by Messrs. Faraday and Lyell in a report dated 1845. No 
special experiments were made at the time, but from 
facts connected with explosions which came within the | 
observation cf the two distinguished philosophers, they 
considered that the presence of coal dust tended, if not 
to cause an explosion, at any rate to intensify its spread 
and effect. Subsequently, in 1876, Mr. William Galloway 
showed that coal dust would cause an explosion when the 
percentage of marsh gas was very low, and that a mix- 
ture of air and fire-damp, which would not be ignited by 





a naked light, became inflammable when coal dust 
was mixed with it. The miners in Germany, in the 
Zwickau and Saarbruck districts, had long been aware 
that coal dust caused the gases in mines to ignite | 
when present in otherwise non - explosive quanti- 
ties. The subject was afterwards very carefully | 
examined into by Sir Frederick Abel for the Royal 
Commission on Colliery Accidents which reported in | 
1886. The result of his experiments proves that the 
existence of very small quantities of inflammable gas 
in the air of a mine may suffice to bring about a pro- 
pagation of flame with the addition of coal dust, and by 
that means cause an explosion. Among the most valuable 
experiments made by Sir Frederick Abel, after the Sea- 
ham explosion in 1880, is one demonstrating that per- | 
fectly non-combustible powders, “‘ when exposed to the 
action of flame, are very little inferior to the most inflam- 
mable or sensitive of the Seaham dust samples in their 
power to bring about the ignition of an otherwise uninflam- 
mable mixture of fire-damp and air.” The experiments 
on this branch of the subject were made with calcined 
magnesia, kaolin, powdered flint, and other forms of silica, | 
pumice, slate, dust, &e. The Royal Commissioners, | 
reporting in 1886, after discussing this subject, suggest, 
in order to avoid explosions in fiery collieries, the removal 
of dust as completely as possible from working places, 
and the adoption of special explosives, namely, the 
“high” explosives, in conjunction with water tamping. | 
However, no regulation was introduced into the Act of 
1887 as regards the use of any particular kind of blasting 
powder, but a Royal Commission was appointed in 
February, 1891, to inquire into the subject of explosions 
in coal-mines in presence of dust. A preliminary report 
was issued in May, of the same year and the Commis- 
sioners adjourned pending the results of a series of | 
experiments made by Mr. H. Hall, Government 
Inspector of Mines, whose report has recently been 
published These experiments were carried out in 
a disused shaft at the White Moss Colliery, Skel- 
mersdale, 50 yards in depth and 7ft. in diameter. A 
wrought iron gun was used for the gunpowder 2ft. 1lin. 
in length, with a bore 2in. in diameter and 2ft.deep. The 
high explosives were fired from an iron tube. The samples 
of coal dust were distributed over struts of timber placed | 
in the shaft as well as held in suspension by a ventilating 
current. The quantity experimented on was 2 cwt., and 
it was estimated that about 80 lb. were held on the timbers. 
The samples came from fifty-two different collieries, and 
about 116 shots were fired under similar conditions. The 
experiments were carried out in the most careful manner, 
and the results are significant. It was found that nearly 
every gunpowder shot caused an explosion and ignition 
of the dust, the flame in some instances rising 7Oft. | 
above the pit top, and if no explosion resulted, a severe 
charring of the electric cable used for firing the shots | 
took place. It was also found that coal dust from | 
certain fiery seams is almost as sensitive as gunpowder, | 
and the cleaner the dust the greater the effect. 

Then comes the interesting and important statement 
“that certain high explosives are incapable of ignit- | 
ing or exploding coal dust.” Thus the suggestion of the | 
Royal Commission of 1886 is confirmed by these care- | 
fully conducted and numerous experiments. The | 
practical danger of coal dust lies in the possibility of | 
causing an explosion in the every-day work of the mine, | 
when shots are fired to blow down the coal. Assuming 
the ventilating current to be abundant, the atmosphere | 
of the galleries to be charged with an imperceptible | 
quantity of gas incapable of firing at a flame, and therefore 
practically safe, yet with large quantities of dust lying 
about on the floor of the mine, on the timbering and 
ledges of different kinds in the roadways, an explosion 
might, and no doubt frequently has occurred, in con- 
sequence of a blown-out shot. The necessary elements for 
a catastrophe are present. The vibration of the air caused 
by the shot would raise a cloud of coal dust which, under | 
the otherwise safe condition of the air in the mine, would | 
ignite at the flame of the shot if fired with gunpowder, 
and cause an explosion, which, according to Mr. Hall, 
would “continue and pass throughout any length of such 
atmosphere, its violence and force increasing as it pro- 
gresses.” If by the use of “ high explosives” this danger 
can be obviated, a great step will be gained towards 
reducing the number of deaths by accidents in coal 
mines. The powders which gave the good results recorded 
are roburite and ammonite; but these are not the only 
substances which might prove equally safe. It is well to 
know absolutely that the use of gunpowder in coal] mines 
is dangerous, and it ought to be banished from every 
fiery coal pit in the world. At the same time it is satis- 
factory to know that coal can be blown down with 
safety by the use of certain explosives, as the cost of 
production would be seriously affected if mechanical 





means only could be used for bringing down the coal in 
fiery pits. 


CIRCULATION IN WATER-TUBE BOILERS. 


SEVERAL correspondents refuse to accept as accurate 
the statements made in our impression for January 12th 
concerning circulation in water-tube boilers. It is not 
necessary to publish all their letters, simply because er 
uno disce omnes. The communication from Mr. Irwin 
will serve for all. We are not surprised that the views 
which we have put forward have not met with general 
acceptance. They are in the main opposed to much that 
has been taught—taught, indeed, with constant persistency 
and reiteration. In the United States technical press a keen 
discussion has gone on for months regarding boiler circu- 
lation. Professors have aired their views, and mathe- 
matics have been largely used. We shall not err, we 
think, in saying that few engineering questions have been 
more keenly and even bitterly discussed than this; and 
not the least amusing feature of the controversy is that 
the greater number of those taking part in it are at once 
ignorant themselves of the subject with which they are 
dealing, and unable or unwilling to follow the arguments 
of their antagonists. All this ignorance exists because 
the experiments made to ascertain facts have been few 


| and far between. Noman can get inside a boiler and make 
| experiments while steam is up, and very few take the 


trouble to construct model boilers with proper regard to 
the nature of the phenomena to be examined. The sub- 
ject is so important just now that we have no hesitation 


| In writing about it again, notwithstanding that we have 


so recently dealt pretty fully with it. 

In the first place it may be as well to say that we write 
with a knowledge of the subject acquired by direct experi- 
ments ; and when we advance statements which appear 
to be in the nature of assumptions or deductions, we can 
assure our readers that they are all based on the results 


| obtained by actual trials. So much premised, we may 


go on and say that much nonsense is talked and written 


| simply because so many persons have been led to believe, 


firstly, that violent circulation is essential to prevent 


| surfaces becoming over-heated ; and, secondly, because it 


is believed that this violent circulation does actually take 


|place. It is argued that if this circulation were not 
| going on, the tubes and plates must become red-hot. 


They do not become red-hot, therefore there must be 
violent circulation. Then follows a mental struggle to 
account for and explain things that do not necessarily 
exist at all. In plain terms, circulation in a boiler is, in the 
first place, of no primary importance whatever ; and in the 


| second place, although it no doubt does exist, and that 


with manifestations of remarkable violence, it is not 
quite what at first sight it appears to be. To make all 
this very heterodox teaching plain, let us suppose that 
we have a saucepan containing water over a Bunsen 
flame. Now, it ought to be quite clear, though it dees not 
seem to be so, that so long as water is in contact with 
the bottom of the saucepan the metal cannot be over- 
heated, whether water is flowing continuously in and out of 
the saucepan or not. It is not necessary that the water 
should be in circulation. Instead of the water alarge lump 
of iron might be put on the bottom of the saucepan, and 
no over-heating would take place until the lump got very 
hot; always provided, of course, that the lump and the 
saucepan were in efficient contact. In practice, when 


| the water boils, steam bubbles are formed. They displace 


the liquid and currents are set up. These constitute 
circulation. If, however, we study the phenomena of 
ebullition, we shall find that a very small amount of 


| circulation will result from it unless we take very special 


pains to secure movement. Any of our readers who are 
interested can carry outan extremely simple experiment for 
themselves. The straw-covered flasks in which ‘‘ Florence 
oil” reaches this country are of very thin glass. Stripped 
of their wicker-work, and freed from grease with a little 
soda, they are admirably adapted for boiling liquids over 
a Bunsen flame. If we look into a saucepan at the top it 
will appear that the water is boiling all over. As a fact, 
however, all the steam is being produced from one or two 
generating points. This can be seen perfectly in the 
Florence flask if two or three grains of coarse sand are 
dropped in. Nor is it to be supposed that it is only in 
glass that this takes place. The phenomena of ebullition 
are much more curious and deserving of consideration 
than is commonly thought. We have seen a large model 
of a marine boiler, each end of which was fitted with a 
glass plate, so that it was possible to see through it from 
end to end—that is to say, through about 2ft. of water. It 
was a double furnace boiler. In each furnace tube were 
rows of Bunsen flames. Looking at the surface of the 
water—a portion of the top of the shell being removed— 
it appeared that the whole was in a state of very violent 
ebullition ; but looked at from the ends through the glass, 
it was evident that the entire body of steam was being 
produced from one point, a small excrescence not 
larger than a pin’s head, nearly on the top of one 
furnace tube. From this point poured upward without 
ceasing a perfect torrent of bubbles of steam. No steam 
was coming away from the other furnace, nor from any 
other place. All the heating surface seemed to have 
nothing to do but bring the water to that condition at 
which it would, the moment it got the chance, turn into 
steam. Every chemist knows that asperities play a most 
important and, indeed, mysterious part in facilitating 
ebullition. Have any of our readers asked themselves 
why considerable portions of a mass of water heated to 
212 deg. do not explode into steam at once? Why 
should the production of steam go on continuously 
instead of by gulps and jerks? This latter action is very 
easily produced if we use a perfectly clean glass flask, 
and water which by long previous boiling has been freed 
of air. Bearing, then, in mind the intense localisation 
of the formation of steam in any boiler, it will be seen 
that circulation is not necessarily set up, and we also see 
that a very slow movement of the water may be quite 
sufficient to diffuse heat through its mass. In a word, 
why should water move about with violence, or, at all 
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events, with great rapidity, in any boiler—and what is 
gained by the movement supposing it to take place? go 
long, as we have said, as water is in contact with the 
metal, whether moving or at rest, no over-heating wilj 
take place. 

What is true of a saucepan or a flask or a Scotch 
marine boiler is true of tubulous or water-tube boilers 
If the water in the tubes could be kept at rest so much 
the better. We have already very fully explained why 
and how it is that circulation takes place in the 
elementary U tube, the foundation in principle of al) 
water-tube boilers. Our correspondent, Mr. Irwin, argues 
from the Pohlé pump that we are wrong; but the Pohlé 
pump presents us with a set of conditions quite different 
from those existing in the U tube. The bubbles in the 
pump are equal in diameter to that of the rising main— 
a fact, the effect of which we have already fully 
dealt with in our impression for January 19th. [hy 
the boiler tube they are not. If our correspondent uses 
bubbles less in diameter than the rising main, then his 
pump will work very inefficiently. The presence of a lot of 
loose steam bubbles in the rising leg of the U boiler tube 
cannot possibly reduce the static head in that leg, which 
static head resists the descent of the water in the down 
leg. The steam bubbles rise with very great rapidity—for 
reasons which we have fully explained in our impression 
for January 19th—and they carry some water with them, 
and hurrying it out of the tube with violence, it may 
wel] appear to be more than it really is. To look ata 
glass model of a boiler of the Yarrow type, for instance, 
it would seem that all the water must be driven out of 
the tubes in a very brief space of time. To compensate 
for this violent uprush Mr. Yarrow fitted his first boiler 
with four large down pipes—two at each end—to feed the 
lower water legs. These took up a good deal of room, and 
it was thought that two at the broad end might be 
dispensed with. This was tried, and no evil effects 
followed. Then the remaining two down pipes were got 
rid of, and the boilers did just as well without them, and 
they are not used now. All the water that is needed for 
circulation seems to descend through the two external 
outside rows of pipes. A little consideration and calen- 
lation would suffice to show that if water really did move 
upward through the steaming tubes in the quantity 
supplied, an enormous down pipe would be needed to 
keep up the supply. One inventor some years ago had 
the courage of his opinions, and fitted a land water-tube 
boiler of about 30-horse power with a tremendous down 
pipe. If we recollect aright, it was about 15in. diameter 
and 8ft. long. The boiler worked very well-—while it was 
clean. Some months afterwards we saw it again, the down 
pipe had been taken away altogether, and the flanges 
blanked, and the removal made not the slightest difference 
to the boiler. This could not possibly have been the case 
if the circulation had been caused by the contents of the 
rising pipes being statically lighter than those of the 
down pipes, for in that case the circulation must have 
been violent. The hypothesis that circulation takes 
place because there is water in one leg and steam and 
water in the other, always reminds us of the answer given 
by the little boy, who was asked by his sister why bread 
and butter always fell butter side down, and replied, 
“That it was because the butter side was the heavier, 
because at one side of the slice there was only bread, 
while on the other there was bread and butter.’ The 
absurdity of the hypothesis can be made evident in a 
moment. If we hang two tin cans from the arms of 
a scale beam, balance them with water, and then cause 
the water in one to boil, that ought to be the lighter of 
the two, because it contains steam and water, and the 
other water only. 

We have excellent reasons for saying that the actual 
volume of water moved per minute in a water-tube boiler 
is usually greatly over-estimated, and that no circulation 
at allis necessary save just so much as will suffice to 
replace the water driven away by the steam. Let us 
suppose that we have a steaming tube lin. in diameter 
and 4ft. long. It will have a heating surface of one 
square foot, and will produce 10)]b. of steam per hour. 
The pipe will hold 1:44 lb. of water, therefore it would 
suffice to keep it full if it were supplied with about 
seven times its capacity in the hour, and this condition 
would be complied with if water flowed into it steadily at 
the rate of 28ft. per hour. In that case the water would 
never overflow at the top, the evaporation carrying it off as 
fast as it entered at the bottom. In practice the rate of 
movement is very much faster than this, not because it is 
necessary for the sake of the boiler, but because it cannot 
be helped. If the tube is quite full and a bubble of steam is 
formed anywhere in its length, water must be ejected equal 
in volume to the bubble, and besides the bubbles continu- 
ously, entrain water with them and drag it along. By far 
the most violent circulation takes place in small vertical or 
slightly inclined tubes. But even in boilers made up of 
such tubes the volume of circulation as a whole is much 
exaggerated, and in boilers with tubes nearly horizontal 
and of large diameter the circulation is doubtless slow. 
If it were not, such a boiler as Dr. Alban’s could never 
have attained the success that it did. 

We have not the least doubt but that violent circula- 
tion may be set up in boilers with very small tubes, 
because the bubbles fill the tubes, and there is no longer 
a static head to prevent the descent of water in the 
down pipes, or those portions of the boiler which take 
the down pipe duty upon themselves. But in this case 
the bubbles cannot rise faster than the water in the down 
leg can descend under the action of gravity. If they did 
the pipe would be emptied of water. Such bubbles may 
be regarded as so many pistons or corks fitting the tube, 
and they will move with very much less velocity than 
loose or free steam bubbles, for reasons which we have so 
fully explained, that we content ourselves with referring 
our readers to page 41. Finally, we may say that if pro- 
vision is made to prevent any portion of the heating 
surface from becoming dry, circulation may be 
left to take care of itself. Itis at the best a nuisance ; 
an enormous amount of ingenuity has been wasted in the 
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endeavour to promote and facilitate it. Sounder ideas 
are becoming current in the present day. A great deal 
of the trouble that has been incurred with tubulous 
boilers has been brought about by bad water while the 
mischief has been attributed to want of circulation, and the 
success which is now attending the use of the modern 
express boiler is very largely due to the fact that nothing 
put pure distilled or rain water is put into it. Boilers 
which have totally failed in years gone by would probably 
succeed admirably in the present & for this reason. 

We cannot conclude without calling attention to the 
letter from the pen of Mr. Perkins which appeared in our 
jast impression. It deserves careful perusal. The idea 
involved is very ingenious, and we hope to hear from 
Mr. Perkins again when his experiments have advanced. 
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CLYDE SHIPBUILDING, 


Since the 1st day of February Clyde shipbuilders have 
been intrusted with orders for no less than 50,000 tons of new 
shipping, only a very small proportion being for sailing ton- 
nage. This figure is somewhat over double the amount of the 
output of tonnage during the month, so that production has 
not by any means kept pace with the inflow of new work, 
partly, no doubt, on account of the long period of partial 
stoppage caused by the joiners’ strike. The month’s output 
of new tonnage amounts to 22,800 tons, as near as may be. 
Six of the vessels launched were steamers aggregating 14,600 
tons, and four were sailing vessels, aggregating 8200 tons. 
All the vessels were built for British owners. The principal 
steamer placed in the water during the month was the Har- 
lech Castle, a vessel of 3500 tons. built by Messrs. Barclay, 
Curle, and Co., Whiteinch, for the intermediate Cape service 
of the Castle Line. The 50,000 tons of new contracts have 
been well distributed over the various centres on the Clyde— 
Govan, Partick, and Greenock being especially favoured. 
The most important of the new contracts are:—Two large 
steamers, each of 7000 tons, to be constructed by Messrs. 
Caird and Co., Greenock, for the P. and O. Company; a 
steamer of 3000 tons, by Messrs. Scott and Co., Greenock, for 
Messrs. Richardson and Co., Greenock; a steamer of over 
4000 tons, by the Fairfield Company, Govan, for the inter- 
mediate service of the Castle Line; a steamer of 3800 tons, 
by Messrs. Alex. Stephen and Sons, Linthouse, for Messrs. 
Maclay and McIntyre, Glasgow; a steamer of 4000 tons 
capacity, by Messrs. 1). and W. Henderson and Co., Partick, 
for Messrs. J. and R. Young, Glasgow ; a steamer of 5000 tons 
capacity, for Messrs. Robert Mackill and Co., Glasgow; a 
steamer of 4500 tons, by Messrs. Denny and Bros., Dumbar- 
ton, for Messrs. P. Henderson and Co., Glasgow. Besides 
securing a contract for a sailing ship of 1400 tons, for Messrs. 
Wm. Walker and Co., Greenock, Messrs. Russell and Co., 
Port Glasgow, who have entirely confined themselves to sail- 
ing tonnage for some years, have received an order for a 
steamer of 5300 tons capacity from Messrs. F. Dennistoun 
and Co., Glasgow. The Fairfield Shipbuilding and Engineer- 
ing Company has received an order from the British 
Admiralty for the construction of three torpedo boat 
destroyers of the Havock type, of which class Messrs. J. and 
G. Thomson, Clydebank, have also three under construction. 
The latter firm are also now engaged preparing and strengthen- 
ing the ground for laying down the keel of the first-class 
cruiser Terrible, which is to be built on the berth where the 
International Liner City of Paris—now Paris—was turned 
out, and not in the place occupied by the battleship Ramilies, 
at whose launch, in March, 1892, it will be remembered, a 
serious hitch occurred. 


OUR MERCHANT STEAM-SHIPPING, 


Some official returns of the extent of the addition of mer- 
chant shipping in recent years to the registers of the United 
Kingdom have the greater interest because it is now well known 
that there has been a very large number of orders given out 
of late for new vessels. Last year the net addition to the 
steam shipping fleet of the United Kingdom was 310,496 tons, 
the smallest addition since 1887. In recent years the largest 
net addition was in 1889, when 615,752 tons were added ; but 
if we take a look back for a few years more, we may find that 
in 1883 there was an addition of 637,423 tons. Of course it 
is well known that in most years of late there has been to set 
against the increase in steam shipping a decrease in sailing 
vessels, sometimes to a considerable extent. Inthe year 1887 
the decrease in sailing ships was as much as 147,018 tons, and 
in the latest year there was also a decrease, though a much 
smaller one. But to counterbalance the fall in the sailing 
vessels, and to make an addition to our carrying capacity, 
there has been for many years a general though a fluctuating 
increase in the tonnage of steamers. The increase in the 
steam shipping fleet has not of late been so rapid numerically 
as it was; in the year 1893, for instance, the number of 
the steamers, added after making up for the losses, was 
about 441; last year it was only 141. But the average 
tonnage of the steamers that have been added seems 
to increase, and with some rapidity. Last year, the 
whole of the steamers that were added to the register 
averaged nearly 1500 tons, whereas in 1887 they were con- 
siderably below that tonnage. There is included in the ton- 
nage added a number of steamers of very large size and 
power, but there are also added a considerable number of 
steamers of small dimensions for special uses, apart from 
ocean-going and cargo carrying, so that the growth in the 
average tonnage is not so large as many persons connected 
with steam shipping even suppose it to be. As far as is 
known, the orders that have been so freely given out of late 
for steamships include more of sizes above the average than 
has of late been the case, so that it is possible that the next 
annual return may show a growth in the average tonnage a 
little more rapid than of late. But these orders include, of 
course, the steamers that are built for foreigners, whilst the 
average tonnage to which we have referred is that of those 
steamers that are placed upon our own registers only. The 
tendency on the part of cargo-carrying steamships towards an 
increase in the average size has of late become marked, and 
though there are on the Clyde a large number of orders for 
passenger vessels, there are, also on the East Coast, 
many orders for large steamers. The tendency of the mer- 
chant fleet of the United Kingdom towards steam is still 
marked, ory the building of many large steel sailing 
vessels of late has made that tendency more apparent in the 
numerical than in the tonnage results. 


THE HEMATITE IRON TRADE AND RAILWAY PROSPECTS, 


_ A NorTaste instance of the intimate relations between the 
iron trade and railway prospects was forthcoming at the 





recent half-yearly meeting of the Furness Railway, at West- 
minster. Of more than ordinary interest are the opinions 
upon such a subject of the Duke of Devonshire, whose con- 
nection with railway undertakings, and also with the steel 
trade, lends to his utterances an undeniable authority. It 
cannot be expected that railways in the North-west can 
flourish when, out of seventy-five blast furnaces built in the 
Furness and West Cumberland districts, only thirty-one are 
in blast at the present moment, and when the average for 
the past half-year has been only thirty-five. This means a 
considerable reduction in traffic in ironstone, limestone, and 
other materials. The coal strike in Lancashire, Yorkshire, 
and other parts of the country has also affected this line, as 
it has done others also. In fact, a loss of traffic on the line 
to the extent of 120,000 tons is held by the Duke to be 
directly traceable to the coal strike. This trouble the 
Furness Railway has had to bear in common with other lines, 
There is, however, one special feature of this railway’s posi- 
tion, and that was referred to by Sir J. T. Hibbert. It is 
hardly necessary tosay that the importation of foreign ores 
is meant instead of the use of local ironstone. This matter 
has been to the front during the past few weeks, but the 
complaint has come from the North-east. Now it is coming 
from the opposite coast. And that it is a question of great 

ractical concern to the North-west as well as the North-east 
is clear from Sir J. T. Hibbert’s figures. Fifteen years ago 
there was passing over the Furness Railway yearly 270,000 
tons of Furness ore to the inland manufacturing iron districts, 
besides 130,000 tons for export. But at the present time, in 
consequence of the imports of Spanish ores, the line carries 
only 27,000 tons inland and 30,000 tons for export. As to 
Cleveland’s recent lament, its sincerity cannot be doubted in 
view of the fact that the imports of Spanish ores, even during 
the current year, have already amounted to 180,000 tons. 
Although steel made from English phosphoric ores may not 
as yet have answered expectations for shipbuilding, yet we 
have sufficient faith in the future of metallurgical research 
to look forward to the day when it will not be necessary to 
send to Spain for raw material. The sooner that day comes 
the better for most of our railways serving the North of 
England. 


ART IN THE WORKSHOP, 


AN interesting newspaper correspondenco has just closed 
at Sheffield regarding the recognition of the artist in his 
work, particularly as respects silver ware productions. The 
controversy has arisen out of a suggestion made by the Earl 
of Wharncliffe, in presiding at a lecture given by the head- 
master of the Sheffield School of Art before the students of 
the art class at the works of Messrs. Mappin and Webb, the 
well-known silversmiths. The Earl wanted to know why, in 
so many instances, only the maker of art works was men- 
tioned, and advocated the right of the worker to be identified 
with his work. The idea “caught on” at once. Many able 
letters have been published from art craftsmen now at the 
head of the Sheffield establishments, which, by the way, have 
made great strides of late years, and by other artists formerly 
in Sheffield, and now located and doing good art work in 
London. The difficulty in the way of associating the worker 
with his work seems to be one of number more than any- 
thing else. The designer and the modeller are, of course, 
entitled to be recognised; but the modern system of sub- 
division of labour leads to so many hands being employed 
upon one piece, that if all were to have their initials attached 
the production itself would look like a tombstone garnished 
with an unusually long epitaph. Where is the line to be 
drawn? SBuyers object to have their flagons or cups 
scratched all over with people’s names. It is enough for 
them to know that they like the work, and they are not care- 
ful to inquire to whose brain they owe the conception. It is 
not with silver ware as with pictures—the name does not sell 
the finished art metal, as it does the painting or the drawing. 
Probably this is, after all, the truest test of artistic merit ; 
but there appears to be a growing feeling that the craftsmen 
will have to be more considered in the future, and the 
designer, at least, may have his initials or monogram 
attached, just as in a Doulton vase one can tell the leading 
artists by turning up the pottery, where the mark of the 
maker and the monogram of the artist keep company side 
by side. 
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Pocket-book of Useful Formule and Memoranda for Civil 
and Mechanical Engineers. By Sir Guitrorp L. Mo tes- 
wortH, M. Inst. C.E., and Ropert BripGes MoLesworra, 
Assoc. M. Inst. C.E. Twenty-third edition, revised and 
enlarged. London: E.and F.N. Spon. 1893. 


Tue book commonly known as “A Molesworth” has 
reached its twenty-third edition, the date of the preface of 
the first edition being November, 1862. The author of this 
marvellously popular book is still among us to correct 
and make additions to it, and it would seem unnecessary 
to do more than mention that a twenty-third edition has 
been published. It still remains a pocket-book in every 
sense, and one for which every engineer is constantly 
feeling indebted to its author. This, however, does not 
alter the fact that it would be of considerable advantage 
if the author would make and persuade his publishers to 
adopt a few additions, some excisions, and a few correc- 
tions. Concerning gearing, for instance, we have no 
notes on either helical gear or internal toothed gearing ; 
the little that is given of chain gear hardly touches the 
subject, and we might almost say the same concerning 
rope gear. Of the forms of grooves for rope pulleys also 
nothing is said. 

In several places it would appear that the author has 
not had time to modify in accordance with modern 
changes. Concerning boilers generally, for instance, 
additional value to the information given could easily 
have been obtained from our columns and the ‘ Proceed- 
ings” of the Institution, and statistical digest of the figures 
relating to dimensions and performance for locomotive 
and for fixed boilers might have been given; and it may 
be mentioned that such figures would be of great value 
for quick reference in a book of this kind, while attempts 
to reduce any of them to formule involving fourth roots 
and fourth powers are of no value. The page concerning 
incrustation in boilers might with advantage be almost 
entirely omitted. Something more recent than Aydon’s 
paper in vol. lii. in the ‘* Proceedings ” of the Institution 






desirable that, considering how very extensively mild 
steel is used for girders, beams, joists, shafts, and struc- 
tural purposes generally, that constants for this material 
should be added in the numerous places to which they 
would be proper in the formule and tables throughout the 
book, including the table on strength and weight of 
materials. 


Practical Building Construction. By JoHN PARNELL ALLEN, 
London: Crosby Lockwood and Son. 1893. 

Tuis is intended as a handbook for students preparing for 
the examinations of the Royal Institute of British 
Architects, the Science and Art Department, and other 
official aids to the cut-and-dry-information-crammed 
follower of the building art in some one or other of its 
branches ; it is also designed as a book of reference for 
persons engaged in building, and it is satisfactory to find 
that the treatment of the subjects dealt with is such as 
to make it useful in a more than usual degree, probably 
to both classes of readers, and certainly to those who 
require an elementary knowledge of building construc- 
tion as far as this can be taught in text-books, previous 
to or in conjunction with workshop and drawing-oftice 
experience. The engravings illustrative of various 
methods of construction of roofs, floors, windows, walls, 
footings, framework, stairways, and partitions, are excep- 
tionally clear and practical in character, having generally 
the appearance of having been made from working dra: 
ings. The construction of floors of concrete and roofs of 
iron, and the stresses in the latter, are dealt with, and 
particular attention may be drawn to the simple but 
sufficient methods of calculation of stresses in joists, 
beams, and roof principals, which are given both by the 
graphic and ordinary methods. 

Sanitation is the subject of the last chapter of the book, 
and although this gives some rudimentary information on 
this subject, including some figures, such as “ air required 
per person in buildings,” and a few as to the size of drain 
pipes, it is a chapter which does not add much to the 
value of the book; and it may be noted that readers 
should be warned that the statement on page 404, that 
foul air is lighter than pure air, is far from being uni- 
versally true. The subjects touched upon should either 
be more fully dealt with or not at all. With the exception 
of this chapter we can cordially recommend this book to 
students of building construction. 








INSTITUTION OF NAVAL ARCHITECTS. 





THE following programme for the Session 1894 has just been 
issued :—The meetings will be held in the Hall of the Society of 
Arts, John-street, Adelphi—by kind permission of the Council— 
on Wednesday, March 14th, morning at 12 o'clock; on Thursday, 
March 15th, morning at 12, and evening at 7 o’clock; on Friday, 
March 16th, morning at 12, and evening at 7 o’clock. Admiral 
the Right Hon. Sir John Dalrymple-Hay, Bart., K.C.B., D.C.L., 
F.R.S., Vice-President of the Institution, will occupy the chair. 

Wednesday, March 14th.—Morning meeting, at 12 o’clock:— 
(1) Annual report of Council. (2) Election of the President, the 
officers, and Council. (3) Address by the chairman, Admiral the 
Right Hon. Sir John Dalrymple-Hay, Bart., K.C.B., D.C.L., 
F.R.S. (4) Presentation of gold medals to Mr. George A. Calvert, 
and to Herr Otto Schlick. The following papers will then be read 
and discussed :—(1) ‘‘The Qualities and Performances of Recent 
First-class Battleships,” by Mr. W. H. White, C.B., LL.D., F.R.S., 
Assistant Controller of the Navy and Director of Naval Construc- 
tion, Vice-President. (2) ‘‘The —— of Rolling on Non- 
synchronous Waves,” by Monsieur Emile Bertin, Directeur de 
l’Ecole d’Application Maritime, Paris, Member. (3) The Stresses 
on a Ship due to Rolling,” by Professor A. G. Greenhill, F.R.S., 
Royal Artillery College, Woolwich. The following paper will be 
taken as read:—(4) ‘On Leclert’s Theorem,” by Professor A. G. 
Greenhill, F.R S., Royal Artillery College, Woolwich. 

Thursday, March 15th. — Morning meeting, at 12 o’clock:— 
(1) ‘Recent Experiments in Armour,” by Mr. Charles E. Ellis, 
managing director of Messrs. John Brown and Co., Limited. 
(2) ‘Submarine Artillery,” by Captain W. H. Jaques, late United 
States Navy, Ordnance Engineer, Bethlehem Iron Company, Asso- 
ciate. (3) ‘* Leaves from a Laboratory Note Book: (a) Some Points 
Affecting the Combustion of Fuel in Marine Boilers; (+) the Spon- 
taneous Heating of Coal,” by Professor V. B. Lewes, F.C.S., Royal 
Naval College, Associate Member of Council. Evening meeting, 
at seven o’clock:—(1) ‘‘ The Circulation of Water in Thornycroft 
Water-tube Boilers,” by Mr. J. I. Thornycroft, F.R.S., Vice-Presi- 
dent. (2) ‘On Water-tube Boilers,” by Mr. J. T. Milton, Chief 
Engineer Surveyor, Lloyd’s Registry of Shipping, Member of 
Council. (3) ‘‘On the Comparative Merits of the Cylindrical and 
Water-tube Boilers for Ocean Steamships,” by Mr. James Howden, 
Member. 

Friday, March 16th.—Morning meeting, at 12 o'clock :—(1) 
“Further Investigations on the Vibration of Steamers,” by Mr. 
Otto Schlick, Member. (2) ‘‘On the Relation between Stress and 
Strain in the Structure of Vessels,” by Mr. T. C. Read and G. 
Stanbury, Assistants to the Chief Surveyor, Lloyd’s Registry of 
Shipping, Members. (3) ‘‘Steam Pressure Losses in Marine 
Engines,” by Mr. C. E. Stromeyer, Engineer Surveyor, Lloyd's 
Registry of Shipping, Member. Evening meeting, at 7 o'clock :— 
(1) ‘Experiments with Triple-expansion Engines at Reduced 
Pressures,” by Mr. D. Croll, Member. (2) ‘‘ Fluid Pressure 
Reversing Gear,” by Mr. David Joy, Member. (3) Concluding 
Proceedings. 








PROGRESS OF THE BAstc OR THOMAS-GILCHRIST PROCESS DURING 
THE TWELVE MONTHS ENDING DECEMBER 31st, 1893.—The total 
make of steel and ingot iron from phosphoric pig iron during ‘this 
period amounts to 3,638,556 tons, being an increase over the make 
for the previous twelve months of 435,916 tons. Of this, the basic 
Bessemer was 2,808,241 tons, and the basic open-hearth 830,315 
tons, Of the steel containing under ‘17 per cent. of carbon, the 
basic Bessemer produced 2,304,881 tons, and the basic open-hearth 
596,716 tons. 874,000 tons of slag were produced with the steel, 
containing about 36 per cent. of phosphate of lime, nearly the 
whole of which was used as a fertiliser. The makes of the varions 
countries for the twelve months ending December 31st, 1895, 
and December 31st, 1892, respectively, are as follows:— 








might be referred to on liquid fuel. It is also very 





1893 1892. 

With under ‘17 With under 
Total. nc. carbon, FL a7 p.¢. earbon 
England .. .. .. 358,086 293,445 406,839 .. 817,583 

Germany and Luxem- au 
ur; 1. ee es 62,844,754 .. 1,971,441 .. 2,013,484 .. 1,616,783 
Austria and Hungary 314.992 .. 229,957 288,122 212,403 
ere 363,017 243,263 287,528 196,180 

Belgium, Russia, and na 

United States .. 257,757 163,491 206,667 129,028 
3,688,556 2,901 597 3,202,640 2,471,992 
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GLOW OFF PIPE 


LYONS’ APPARATUS FOR PURIFYING FEED- 
WATER. 

THE salts of lime, magnesia, &c., present in water, are 
more soluble in cold water than in hot. If the temperature 
of the water is raised the lime is thrown down. Various 
attempts have been made to utilise this principle, as, for ex- 
ample, by M. E. Martin, nearly thirty years ago. None of 
them have been very successful, because they entailed the 
destruction to some extent of the apparatus. Thus, in the 
Martin system, the feed ran ‘down sheet iron trays in the 
steam space. These trays soon became choked up with 
deposit, and had to be removed and replaced. The arrange- 
ment which we illustrate has been patented by Mr. D. 
Howard Lyons, of Ogdensburg, New York. It is being intro- 
duced into this country by Messrs. W. J. Fraser and Co., of 
Commercial-road, E. The feed-water is introduced in the 
form of spray, and is delivered over a basin, from which it 
overfiows into the boiler at the same temperature as the 


steam. The basin is fitted with a blow-off cock, so that the | 
deposited impurities can be blown out. As first made a | 


certain amount of hammering took place. This has been 
obviated by the use of a special check valve, as shown in our 
engravings, which illustrate the invention so clearly that we 
do not think any further description is necessary. 

Messrs. Fraser inform us that this apparatus has been 
working on their boiler since March last, and the boiler has 
been perfectly free from scale and in a cleaner condition than 
they have ever had it previous to the use of this apparatus. 
The old hard scale which was impossible to chip off is 
gradually being removed by the action of the water. They 
use no composition, and as far as they can ascertain the steam 
does not contain more moisture than when they fed in the 
usual way. 








IRON AND CONCRETE CONSTRUCTION. 


THE engraving below illustrates a method of construction 
brought out by Mr. Sebastian Gouber, of Munich. It has for 
































it; object an improvement in the method hitherto adopted 
for the insertion of iron frames in concrete work of the 
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offers good adhering surfaces for the concrete, while the 
dimensions of the framing may be comparatively small 
without losing the rigidity of the concrete, whether under 
compression or tension, or the stiffness of the iron framing 
itself. The frames require no special fixing arrangements or 
preparation on the building ground, only to be put in place 
| and covered with concrete. After tests carried out by the 
| mechanical and technical laboratory of the Royal Technical 
High School at Munich, the local building commission of 
Munich granted permission for general use of this composite 
system of construction. 








THE BRISTOL ELECTRICAL TIME CHECK. 





Tuis, the invention of Mr. Miles, and made by Messrs. King, 
Mendham, and Co., of Bristol, is designed for use in factories 

| and workshops for checking the workmen’s time, arriving 
or leaving, and is the only apparatus actuated and controlled 
by electricity. The men are provided with checks of a cer- 
tain size, and these at the appointed hours are dropped by 
them through slots in the case into the proper receptacle ; 
they are then removed, the numbers registered, and the 
checks hung upon a board ready for the men to take upon 
leaving, or placed in specially designed racks where they can 





remain to be taken out and dropped into the slot at the next 
period of checking. 

The slot in the case is opened at appointed times by means 
of electricity, the time of opening being governed by a clock, 
specially fitted with contacts, by which the slot is kept open 
for a longer or shorter period, for whichever the contact is 


adjusted. Directly the circuit is broken the slot is closed. | 


| If the workman is in time, his check falls into the proper 
| receptacle in the base of the apparatus, or through a special 
| opening into the office behind; but should the time have 
| expired during which the slot remains open, the check falls 
| into a tray provided in front of the case, and so is returned to 
| the man, who thus knows he is late. As the time approaches 


| at which by rule he is admitted to work, the next slot opens, | 


and his check is received. 
It must be obvious to all employers of labour that, with a 







FEED WATER PIPE 





COPPER PAN FOR 


COLLECTING IMPURITIES 


Dh] BLOW OFF 
VALVE 








The patent electrical time check is fitted up in a polished 
wood case, and as many slots provided as are found neces- 
sary. Generally speaking, each time check is fitted with two 
slots, ‘ early”’ and “late.” A portable apparatus is supplied 
complete, with clock and battery, and this can be used on 
isolated work or where a gang of men are working undera 
foreman. 








ELECTRIC INDICATOR OF SHIPS’ POSITION 
IN A HARBOUR. 


For some time Mr, Charles A. Stevenson, of Edinburgh, has 
been making experiments with electrical apparatus for locating 
the position of vessels at harbour entrances, which would be 
of service when, during certain states of the weather, other 
observations cannot be easily made. He proposes that a cable 
might be laid down in the sea, and by changing the electric state 
of the cable, presumably using analternating current, vessels passing 
near or over it might be able, by means of a detector on board, to 
discover that they were in its vicinity. Some experiments showed 
the method to be feasible, and he has construc two instruments 
which will act through 180ft. of water. The first instrument is a 
coil of uninsulated copper wire rope dipping into the water at the 
bow of a boat, and a similar water connection at the stern. If 
these are joined by a wire with a telephone on the circuit, it will 
be found that even without an induction coil or other arrangement 
to magnify the effect, a 7 sensitive instrument is produced, 
and that when the wires from bow to stern of the boat are at right 
angles, or nearly so, to a cable laid in the water at some distance 
from it, the sounds produced by a magneto-electric machine con- 
nected to one pole of the machine are audible in the telephone. 

In a report on this the all Mall Gazette says :—‘‘ If the water 
connections are equidistant from the cable, as they would be if the 
boat were immediately over the top of it, or lying broadside on, no 
sound is heard. The action takes place when the coils in the water 
are insulated. The cable also may be insulated or uninsulated. 
The action is similar with an induction coil, and will also act if 
the potential of the cable is charged and is then kept so. With 
the coils separated 10ft.—at the bow and stern of a small boat put 
down from the vessel—and an insulated wire 400ft. in length 

| laid through a small lake of brackish water 15ft. deep, the 
alterations produced by the bobbins of a magneto-electric machine 
were perfectly distinct at the end of the lake 340ft. away 
from the wire, and the limit of audibility could not be ascertained. 
Further trials will be necessary to determine the law of the falling 
off of the intensity of sound with the increase of the distance 
from the cable for a given fixed distance between the water con- 
néetions, as well as to determine the law of increase of intensity 
for any increase of distance between the bow and stern connec- 
tions for a given fixed distance from the cable, Mr. Stevenson's 
second instrument is a coil of insulated wire surrounding a core— 
that is, an electro-magnet with a telephone in the circuit of this 
coil. With this instrument the making and breaking of the 
current produced through a wire 200ft. in length could be detected 
through 60ft. of salt water. When sunk in water the sound seems 
just as loud. He is of opinion that the action of the instrument 
consists in the break, if broken sufficiently rapidly, wn 
current in the coil, which the core intensifies immensely. e 

| sound in a Bell telephone with the instrument was almost deafen- 

| ing with 15ft. depth of water. This electro-magnet system of 

| induction, in contradistinction to the parallel wire systems, has no 

| earth connection, being entirely insulated, and must therefore be 
a case of true induction through water.” 








Wuat is probably the heaviest machine tool of its class 
ever constructed in Scotland has just been completed by Messrs. 
Crow, Harvey, and Co., of Park Grove Ironworks, Kinning Park, 
Glasgow. It is a shearing machine for dealing with the heaviest 
boiler and ship shell and deck plating, and is capable of shearing 
steel in the cold state up to 2in. in thickness and 6ft. 6in, in width. 
| The tool, which is driven by two 20in. cylinder engines of 24in. 
| stroke, and geared up by steel gearing, is of 112 tons total weight, 
| and has been manufactured for the new works of the Glasgow Iron 


Monier system. Mr. Gouber uses a form of light rivetted | time check such as this in use, time must be infinitely better | and Steel Company at Wishaw. For the same works Messrs. 


framing of thin flat iron placed upon its edge, and having 
parallel bars and corrugated crossconnections. This framing 


kept, and the advantages accruing to the business from its 
use must be many indeed, 


Crow, Harvey, and Co, are also constructing a set of heavy rolling 


| mill engines, 
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A MINIATURE GRAVITY RAILWAY. 


We have no doubt that the following description of a rail- 
way which is miniature in the fullest sense of the term, will 
interest a great many of our younger readers. It has been 
constructed by Mr. John Bradbury Winter, of Trinity College, 
Cambridge, a student at Guy's Hospital, with the help of his 
prother, and it embodies a number of very ingenious devices. 


The illustrations from photographs, which we give, will | 


enable our readers to form a better idea than mere words can 
convey of this probably the smallest line that has ever carried 


a full-grown man : 
'Fhe line consists of a gravity railway in a small garden in 


| 

| the joints of the boards strips of zinc were nailed down to 
| lessen the jerk when the car passed over them. Theline was 
also lengthened by adding a 20ft. board at the starting end; 
| this was on a very slight incline, so that the car only just 
| rolled down it; the second board remained as steep as it had 
| been before. The idea of a branch line was soon thought of. 
| The first joint or switch for this line was made of a strip of 
| t,in. iron; this was a hopeless failure, as it was completely 


| doubled up the first time the car passed it. 

Another switch was then made of Zin. square steel, pivoted 
at one end, and with an india-rubber spring, which kept it 
| closed. It opened like a valve, the wheels of the car wedging 

it open when travelling forwards, but closing it tightly on the 
return journey, and so the car was turned off on to the branch 
line. 


The hills were gradually heightened till the car ran up 





RAILWAY UPON COMPLETION OF No. 


Brighton. This railway has arrived at its present elaborate 
form by very slow degrees. Its stages of development are 
very clearly marked, as will be seen by the following brief 
outlines of its history. It was originally started in 1888 in 
order to make use of an old 
model locomotive frame with 
six wheels. This was about 26in. 
long and Tin. broad, the gauge 
of the wheels being about oa 
From these dimensions it will be 
at once seen that it was almost 
impossible for a full-grown man 
to travel by this railway, for 
even if he could cramp himself 
sufficiently to siton the truck, he 
would still have rather a tendency 
to topple over, owing to the 
narrowness of the gauge. An 
ordinary brick was placed across 
the back of the car to serve as a 
seat, 

The original permanent way 
was no less crude. The car ran 
on boards placed end to end; 
there were no lines, but a kind 
of parapet was made out of jin. 
iron wire, which was nailed along 
the edges of the boards. The 
parapets were about Tin. apart, 
so the car could roam about from 
side to side. 

This railway consisted of one 
Straight line about 40ft. long, 
starting from a height of 4ft., and 
ending with 20ft. of level; by 
the end of this distance the 
momentum of the car was ex- 
hausted. The greatest speed 
attained was about seven miles 
per hour. In order to have the 
car slightly under control, the 
passenger carried in his hands a 
small piece of wood, which he 
could press against the wheels 
to act asa brake. The only 
Improvement ever introduced into 
this edition of the railway was 
the heightening of the hill about 
2ft., a corresponding rise being 
made in the last 20ft. of the run. 
The railway did not advance 
beyond this for two years. 

In the summer of 1890, how- 
ever, the whole thing was com- 
pletely overhauled. The car was 
improved by having a board 10in. 
broad by 28in. long fixed to it, 
which gave the passenger a little 
more room. A brick was still 
used as a seat, and the brake 
Was unaltered. The permarent way was greatly 
proved. Wooden lines - ‘quare were laid down, the 
wheels did not run on them & outside them, so that 
they took none of the weight, but merely guided the car; there 
Was about jin. of play between the wheels andthelines, At 
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VIEW FROM TOP OF WORKSHOP 











6 LINE—UNDER SURFACE OF CAR 


sufficiently high on the branch line to make it worth while 
to construct a third line, leading from the end of the second 
back to the first or main line. Meanwhile the hills were in- 
creasing in height almost daily till a fourth and fifth line were 


added, the scheme then being as shown in Fig. 1. It was 
| considered safer to start backwards, so that the car would be 
going forwards when it was switched off sharply on to No. 2. 
The speed was of course greatly Plc and reached 


and writer of this description being the only person who ever 
travelled on it. With the increased speed there was a corre- 
sponding increase of noise, and the next improvement was 
the fitting of india-rubber tires tothe wheels. After a very few 
days of completely successful running, the car quite suddenly 
refused to complete its journey, in spite of increasing the 
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STARTING 
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height of the starting hill to 8ft. The cause for this sudden 
failure has never been satisfactorily made out, but has been 
variously attributed to the boards getting wet, india-rubber 
tires wearing out, &c. kc. The most strenuous efforts were 
made to get the car to run as it formerly had done, but they 
were of no avail, and the whole thing was abandoned at the 
end of the summer of 1890; it being resolved to re-construct 
completely both car and line before the following summer. 
Designs for the new car were commenced in September, 
1890, but it was not till the following December that a 
thoroughly satisfactory design was produced. The car was 
then at once taken in hand; it consisted of a piece of 
mahogany 29in. long, by 10in. wide, and lin. thick; the back 
of this was supported on a pair of 6in. cast iron wheels. The 
front end was fitted with a large steel ball, working in a brass 
socket, which was let into a smaller piece of mahogany; this 
was mounted on four cast iron wheels 4in. in diameter. It 
will be seen that this formed a bogie truck, the ball-and- 
socket joint allowing of movement in any direction. 
A wooden seat covered with a piece of carpet and supported 
on four india-rubber springs was placed at the back of the car, 
and was raised about 4in. from the main frame. The passenger 
could steady himself by holding on to hand rails which 
were fixed to the sides of the frame. The wheels had a 
central flange, with a Zin. tread on each side, each tread was 
grooved, and an india-rubber tire fixed in. The object of the 
double tread was to avoid having to taper the lines at points 
and crossings; the plan was that whenever a line ought to 
begin tapering it was cut off short, a ‘compensation ”’ line 





AT THE STARTING POINT 


corresponding to the other tread of the wheel being sub- 
stituted. The brake consisted of a leather strap covered with 
rosin, which passed round the axle of the big wheels. The 
strap could be pulled tight by means of a handle placed in 
such a position that the passenger could apply the brake 
instantly without having to move more than one finger from 
the hand-rail to the brake lever. The brake could not be 
applied to the treads of the wheels on account of the tires, 
and when applied to the axle, it had so little effect that the 
terminus was frequently overshot, and accidents often 
occurred which might easily have been avoided with an 
efficient brake. 

The permanent way was laid down with great care. The 
lines consisted of iron ,';in. thick by 4in. broad, supported on 
longitudinal sleepers of wood 4in. by gin. The distance 
between the lines was 64in., and the wheels ran on them 
instead of outside them. The switches were not opened by 
the car as it came to them, but were held open by a lever till 
the wheels had passed over, when a trigger at the back of the 
truck touched the lever and allowed the switch toclose. The 
lever for one of these switches had to be of a somewhat 
complicated nature, as the switch was required to remain 
open for the first three times that the car passed it, but to 
close on the fourth time. The scheme of lines was the same 
as in the summer of 1890, except that No. 3 was omitted, 
there being, therefore, only four lines instead of five. 

The running of the car was extremely unsatisfactory ; it 
was continually running off the line, with more or less 
serious results. Moreover, if this danger was passed, it as 
often as not failed to complete its journey. It was thought 
that the india-rubber tires were responsible for these defects, 
and they were therefore taken off the large wheels and the 
grooves were removed by turning down the treads. The 
result of this was that the car completed its journey with the 
greatest ease, though of course the noise was an objection. 
The switches, however, were not by any means perfect, and 
it was far from uncommon to be switched off at full speed on 
to the short No. 3 line, much to the annoyance of the 
passenger, who on applying the brake could produce very 
little effect on the speed of the car, which dashed over the 
end of No. 3 line, leaving him to save himself as he best 
could. From these facts it will not be wondered at that no 
one but the originator could be found to ride on this infernal 





eighteen miles per hour; the originator of the railway 


machine. The levers, triggers, and switches were next greatly 





186 


THE ENGINEER. 





MARCH 2, 1894, 








improved, and, in fact, perfected, so that the accident above 
related became a thing of the past. 

To make them still safer, they were all placed in electrical 
communication with a bell at the starting point. Before the 
passenger started, he could ascertain whether all was right 
by pressing a knob; if the bell rang, he might start; if not, 
it indicated that some switch was not in its proper position, 
and he could go down and see what was wrong. Since the 
tires had been taken off the big wheels a brake could now be 
fitted to the treads; this was accordingly done, the same 
handle being used, and the pressure being increased twelve 
times by multiplying levers. With this brake the passenger 
could easily lock the wheels completely, and bring the car to 
rest in a very few yards. 

The railway had now reached such a degree of safety and 
certainty, that many people not only dared but enjoyed 
riding on it. It was kept up until the end of the summer of 
1891, when, owing to the building of a new underground 
greenhouse, it had to be taken down. It was carefully 
stacked away so as to be easily re-constructed on the comple- 
tion of the greenhouse. Meanwhile, the winter was employed 
in making new fittings and improvements, so that when it 
was next put up it would be even better than it had been 
before. 

The many improvements made in the workshop for the car 
and permanent way during the last three months of 1891 
will be referred to in their turn. In January, 1892, props for 
the first board of the main line were made and fixed up. 
They were made of thick beams of wood, and were all con- 
nected together by wooden stays, which made them very 
rigid. Having got the first two boards and the junction in 
position, No. 3 line was next taken in hand. The whole of 
this line was made new and was greatly improved. It had 
to surmount the peak of the new underground fernery and 
run along the roof for its whole length. The lines could not 
be laid on boards, which would have shut out the light from 
the fernery, but they were screwed to long pieces of wood 
about l}in. square ; these were supported by vertical wooden 
triangles fixed to the rafters of the fernery. At the summit 
of the peak there was a sudden change of gradient, followed 
by a very sharp curve; the outer line was raised jin. above 
the inner one round this curve, and this was found to be just 
about the right amount. After the curve, which was on a 
descending gradient, the line again went up hill till it arrived 
at a turntable at the end of the fernery, 6in. above the level 
of the peak. The diameter of the circular line of the turn- 
table was 34in. It was turned by means of a weight of 90 lb., 
which pulled on a rope attached to a pulley on the under 
surface of the turntable. An iron railing was fixed round the 
table to prevent the car from rolling off, either by the pas- 
senger overshooting the mark by insufficient application of 
the brake, or through centrifugal force during the actual 
operation of turning. A lever was fixed on the table in 
such a position that, when the car had run on to it, 
it knocked down the lever, which released a catch and 
allowed the table to turn; on completing a semicircle 
the catch caught in a notch cut in a strong iron 
bar, and held the table in its new position. Of course 
the brake had to be kept on the car while turning. 
The table was not quite level, but had a rise of 14in. at one 
end, so that on releasing the brake the car rolled off back 
along No. 3, round the curve and over the peak. At this end 
of the fernery a switch was placed, and No. 4 line began at 
this point. This switch being rather awkward to get at, was 
made to set itself automatically by means of a wire attached 
to a lever, which was knocked down by the car after passing 
the switch. It was decided to have only the main line 
switches in electrical communication with the bell at the 
starting point. The turntable, however, and all the switches 
were guarded by signals, to be presently described. At the 
workshop end of No. 4 line a switch was placed to lead the 
car off on to another branch, No. 5. This branch crossed 
over all the other lines at the junction, as in Fig. 2. 
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In order to take this line across, all the pre-existing lines had 
to be taken up and altered, which involved very great labour, 
and took a great many days to accomplish. Failure and 
disappointment, however, stepped in here as usual to spoil it 
all. The dry weather had shrunk the boards, so that the 
gauge was narrowed to such an extent that the flanges of the 
car Jambed between the lines. It was resolved, therefore, to 
take up the entire system of lines and relay them on trans- 
verse sleepers, with an interval of about 23in. between the 
sleepers. A piece of felt was placed between every sleeper 
and the board to deaden the noise. In order to increase the 
safety in dangerous places two iron castings were fixed to the 
uncer surface of the car, fitted with small steel rollers; if the 
wheels of the car attempted to leave the line, these 
rollers at once prevented it from quite doing so by catch- 
ing in a sort of iron trough fixed to the sleepers. The 
rollers came down within jin. of the line, so that if the 
car ever happened to leave the line at the junction, these 
rollers would have very seriously injured the permanent way 
by catching in the cross lines, the wheels of the car being 
gin. lower than when it was on the line. In order to prevent 
this, curved pieces of iron called skates, lin. broad by jin. 
thick, were fixed to the castings carrying the rollers ; thus, if 
the car was derailed, it would slide over the crossings on its 
skates. Another improvement in the car was a starting lever. 
This consisted of a handle on the left of the car, precisely 
similar to the brake lever on the right; the handle moved an 
iron hook underneath the car, which was pressed into a strong 
iron bar at the starting point by a spring. On pulling the 
handle the spring was compressed, and the hook drawn out 
of the bar, thus allowing the car to start. 

On the first few trials of the car the speed attained was 
beyond all expectations; it ran about two perpendicular 
feet higher on No. 2 than had been anticipated, while 
as for getting over the peak on No.3 going towards the turn- 
table—which had been considered a matter for anxiety—it 
swooped over like a bird. The pace, however, was very 
destructive to the levers, &c., at the junction, so the starting 
point was lowered Sin.; even then the pace going through the 
junction backwards on the main line was twenty-three miles 
an hour, at which speed the bogie wheels were making thirty- 
six revolutions a second. The signals were exact imitations 





of real ones, the posts being about 30in. high and the arms 
5in. long. The first signal to be looked out for was placed 
between the main line and No. 2, and was worked by wires 
connected to No. 2 switch and the “complicated ” switch. 
The signal referred to No. 2 line, and if either of the above- 
mentioned switches failed to work properly the signal would 
stand at “danger.” As the car passed over the complicated 
switch on its return from No. 2, the arm of this signal went 
up, and the next signal to be noticed on the off side of No. 3 
went down; this signal was also worked from the complicated 
switch. 

The next signal was placed on the peak of the fernery, and 
carried two arms, one referring to No. 3 and the other to 
show that the switch had closed for sending the car on to 
No. 4 on the return from the turntable. A few yards further 
on was placed the signal referring to the turntable. If the 
turntable had been forgotten to be set, this arm would stand 
at danger. The same post also carried a distance signal 
referring to the road coming away from the turntable. The 
next and last signal was placed opposite the switch leading 
from No. 4 to No. 5, and on the far-side of the main line. It 
would appear from this that the signal referred to the main 
line, but there was no room for it anywhere else, and since it 
would be approached backwards on the main line, and there- 
fore could not be seen, the slight inaccuracy was not of much 
consequence. 

To make the whole railway safer, a wire netting was 
stretched round the first 20ft. of the main line, and also on 
one side of the Jast 20ft., where a fall would have landed the 
passenger on the glass roof of the ferneries. The great 
drawback to this scheme of lines was that the car had to be 
shunted right back to the turntable to be turned, before it was 
ready to make a new journey. In order to obviate this, a new 
line—No. 6—was made running back from the end of No. 5 
to the other end of the junction, where it ended in a turn- 
table. As this was the terminus, the turntable was not made 
to turn automatically, but the passenger got off and turned 
the car like a real engine. This being done, there was no 
necessity for shunting it up to the other turntable. The 
shunting was made still more easy in a manner to be now 
described. 

It has been said that the No. 4 switch was made to set 
itself automatically. This plan was, however, discarded, 
and a small signal-box containing six levers was placed at the 
junction. These levers were in connection with the various 
switches. 

The mode of shunting was as follows:—A push was given 
to the car after turning it, which sent it beyond the No. 6 
switch up a slight hill; this switch was then opened by one 
of the levers at the junction. The car received sufficient 
impetus from the hill to bring it back to the junction on 
No. 5 line; when it came opposite to the shunter it was given 
another push to make it go up a hill after clearing the No. 5 
switch. This was then opened from the signal-box, and the 
car ran down No. 4 on to the peak, just clearing the No. 4 
switch, but not getting quite to the top of the peak hill. 
Meanwhile the shunter “set” the No. 5 switch by another 
lever in the signal-box. Exactly the same operation was 
repeated for No. 4 switch, and the car then came down to 
the main line, the shunter setting No. 2 and the complicated 
switches which were within arm’s reach. It will . seen 
from this that the turning, shunting, and setting of the 
points were done by one person standing at one spot all the 
time. There were of course many slight accidents just at 
first resulting from unforeseen causes ; these were, however, 
all adjusted and put right when brought to light. Stops and 
the angle iron catches were placed at the ends of No. 4 and 
No. 5 lines, in case the shunter was too strong, or in high 
spirits. 
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A plan of the entire scheme is given. Below are the times 
occupied in performing the journey over the various sections 
of the line :— 

Starting point to workshop 5 seconds, 


Workshop to end of No. 2.. 53 seconds. 
Return from end of No. 2 5? seconds, 
Journey to table and turning 8 seconds. 
Table toend of No.4.. .. . 9! seconds. 
End of No. 4 toend of No. 5 73 seconds. 
End of No. 5 to terminus 7% seconds. 


Total time on whole journey oe 49 seconds, 

The total distance covered in one complete journey was 
about 135 yards; this being done in 49 seconds, gives an 
average speed of about six miles per hour, which includes 
seven stops and turning on the automatic table. The heights 
reached by the car on each section of line are given below:— 


ft. in. 
Height of starting point.. .. .. .. .. .. «. o 8 6 
Height of workshop hill.. .. .. .. .. .. «6 o 710 
Height of No. 2line.. .. .. .. .. is ae Ae ee 
Height of turntable... .. .. “ST ee ee SC 
TOs. 65 ne an ss ss os oak we 


Height of No. 5 line.. ae gees ae ee 
ee he le 

Since the actual completion of the railway, various altera- 
tions and improvements have been, and no doubt will be, 
introduced. It was found that the friction of the rollers of 
the turntable running on the circular iron line made the 
table turn in a very jerky and uncertain manner ; sometimes 
it would swing round very fast, and sometimes it would not 
complete the turn at all. Also very slight differences in the 
weights of the passengers made the table practically useless. 
The circular line and rollers were accordingly taken off, and 
a stout cast iron pivot, 2in. in diameter and 2in. long, was 
fixed underneath the centre of the turntable ; this worked in 
@ corresponding cast iron socket. There was no other support 
whatever. This arrangement was extremely satisfactory, the 
table turned perfectly noiselessly and smoothly, the weight 
was reduced from 90 lb. to 56 1b., and no trouble was ever ex- 
perienced with it after that time. 

The next improvement, or rather addition, was introduced 
in the autumn of 1892. The usual time for riding on the 
railway was between six and seven in the evening, this time 
being considered the least ubjectionable to the neighbours. 
By the end of September, however, it was too dark to see the 
signals, and it was not safe to ride so late in the evening. 
Lamps were therefore fitted to all the signals, and were 
worked as follows:—Two bull’s-eye condensers jin. in dia- 
meter were fixed into the front of a lantern about din. high. 
The condensers were placed one above the other, with an 
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interval of about in. between them; a piece of green glass 
was fixed behind the top one, and a piece of red glass behind 
the bottom one. The lantern was fixed to the signal post 
close behind the signal arm, in such a position that when the 
arm was up it covered the green light and exposed the req 
and vice vers when the arm was down. The lanterns were 
of course, much too large in proportion to the posts, and 0 
they were made to be easily detachable, simply hooking on to 
the posts. They were taken off during the day and just put 
on when required for use, and then the illuminated cop. 
densers were the only visible parts, it being too dark to gee 
the actual lanterns. 

Shortly after this the turntable and the line between it ang 
the peak were heightened. The turntable was raised 5jin. 
and the approach to it, which had originally dipped down 
after crossing the peak, was made of a uniform gradient of 
about 1 in 35, except the last 6ft. at the turntable end, which 
was rather steeper. There was still plenty of spare energy jn 
running up to the turntable, and the return from it along 
No. 4 was greatly improved by the increased speed. This 
alteration, however, was made in order to quicken the pace 
over Nos. 5 and 6, and it did this very effectually, so that the 
hill at the end of No. 5 had to be raised 2in., though formerly 
the car did not nearly reach the buffer-stop on thisline. The 
final run along No. 6 was now accomplished at a considerable 
speed, and it was necessary to apply the brakes for some 
yards in order to pull up for the terminus. 

Various improvements were next made in the signalling 
arrangements. Instead of the No. 3 signal referring to the 
road from the main line to the peak, a stack of signals was 
fixed up, having the following arrangement, 
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This arrangement enabled the passenger to tell at a glance 
which road he would go on to next. The signal on the left 
referred to the No. 2 road, and worked with the original 
signal for that line, which now became an “advanced” 
signal. The high signal in the middle was for the main line, 
and could only be down if the others were up. The right- 
hand post carried a “home” and ‘distance,’ indicating 
whether the turntable approach was clear or blocked. The 
“distance” referred to both the peak and the turntable 
signals, and both of these had to be ‘‘off’’ to enable the 
“distance” to godown. A “distance” signal referring to the 
No. 5 “‘home”’ was also placed on the peak post under the 
No. 4 arm. 

The enjoyment of riding was now greatly increased by the 
variety of journeys open to the passenger. When starting, 
he would never know what road he would go on to next, as the 
signalman could either send him back on the main, or switch 
him off on to No. 2 or No. 3; in the latter case it required a 
prompt application of the brake to pull up at the turnable. 
Of course as the passenger dashed through the junction and 
saw the block of signals, he could see which road was made, 
and he had plenty of time to prepare himself either for a 
straight-on journey, or a swerve to the right or left. 

The number of lamps being so greatly increased, the oil 
part was superseded by gas. A pipe ran along to all the 
signals, giving off a branch to every lamp, which was con- 
nected to it by an india-rubber pipe which was put on and 
taken off with the lamps. This substitution of gas for oil 
was @ very great improvement, as of course there was no 
trimming, and the lighting could be accomplished by one 
person in two minutes. 

The next alteration was in connection with the shunting, 
and was made in January, 1893. The old method of shunt- 
ing took a considerable time, and the delay so caused became 
a nuisance if there were several passengers riding in turn. 
A cross-over line was therefore constructed, joining No. 5 to 
No. 2, so that the car, in shunting, was simply pushed up 
No. 6, it then rolled back on No. 5, branching off at the 
cross-over to No. 2, and then rolling on to the main line. 
This greatly simplified the shunting and saved an enormous 
amount of time. There were two switches in the cross-over, 
one at each end; these were “swing” switches, opened by 
the car like a valve, and closing again immediately it had 
passed, being pulled by a wire connected with a weight. At 
this time there was also made another slight alteration. The 
locking levers of the No. 2 and No. 6 switches were made to 
work automatically by means of weights. This saved a con- 
siderable amount of trouble ; all that was required to set one 
of these switches being to pull one lever in the signal-box. A 
plan of the railway is given, showing the cross-over line and 
the new arrangement of signals. 
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A further saving of time and trouble was now introduced. 
Hitherto the turntable had to be set by going right round to 
it, and if only one person was using the railway it became & 
great nuisance having to do this after everyrun, A strong 
horizontal beam 6ft. long and pivoted in the centre was there- 
fore fixed up between Nos. 5 and 6 lines, close to the signal- 
box. One end of this beam carried an iron step for the foot 
of the operator, the other end was connected to a chain which 
passed over pulleys crossing under the junction diagonally, 
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and then running along parallel with No. 8 line to the turn- 
table, where it turned down perpendicularly to the weight. 
The catch of the table was connected by wires to a small brass 
handle placed on a post by the side of the beam. A small 
weight was suspended by a cord passing round a pulley fixed 
to the turntable, and tended to turn the table in the opposite 
direction to the main weight. 

On pressing the beam down with the foot the main 
weight was raised. The catch was then released by the brass 
handle, and the table turned round by reason of the small 
weight, until having completed a semicircle it was caught 
and fixed by the catch. The beam was then released, and 
the main weight then hung as usual on the main pulley of 
the table, ready to turn it when the catch should be released 
by the car striking the lever. A slight alteration was then 
made in the brake. This had hitherto acted on the inner 
treads, and the oil from the axle-boxes was found to run down 
the wheel and get on to the inner treads; this did not 
matter under ordinary circumstances, but after rain, when 
the lines were wet, the mixture of water with the small 
quantity of oil made the brake absolutely useless. The 
alteration was perfectly satisfactory, the brake being practi- 
cally unaffec by the weather. It may be as well to 
mention here that the above alteration consisted in the 
removal of the brakes from the inner to the outer treads. 
The slip road from No. 2 to No. 5 was made, as already 
stated, for shunting, and owing to the sharpness of the curve 
it was thought to be not suitable for passenger traffic. It was 
found, however, that with a little practice a passenger could 
ride on the car going through this road at a very considerable 
speed, and a new signal arm with a shunting disc on it was 
fixed below the cross-piece of the avenue block of signals, 
which of course referred to the slip. When this signal was 
pulled off, the No, 2 and No. 2 advance signals were put at 
danger by the usual interlocking arrangements. 
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Fig. €—Showing the Main Principles of the Turntable. 


A is the turning portion, to which are fixed the iron lines B. 
To the under surface of A is bolted a horizontal pulley and 
vertical spindle cast in one piece, C. The spindle, shown by 
the dotted lines, works in a socket which is fixed to the 
foundation or immovable portion of the turntable. After 
passing through the socket the spindle has another pulley D 
bolted on to it. A rope is fixed toa point on the circumference 
of each of these pulleys, and each rope after passing partly 
round its pulley, goes first in a horizontal direction and then 
vertically downwards to be attached to a weight. The ropes 
are wound round the pulleys in such a way that they each 
tend to turn the table in opposite directions. Now, when 
the table is in a position for use, the large weight—84 lb. 

~is raised off the ground, and the only thing prevent- 
ing the table from turning is the strong catch — not 
shown in the drawing — which is released when the car 
being completely on the table strikes the lever E. 
The 841b. sinks, turning the table and at the same time 
raising the weight i41b.; having completed half a revolution 
it is held by another catch, and the whole thing being on a 
gradient of 1 in 60, the car rolls off, pressing E right down ; 
this, however, automatically flies up again when the car has 
passed by means of a small weight. Below the 84 1b. is seen 
a flat lever pivoted at the right, and having a wire fixed to 
the left extremity ; this wire passes by means of bell-cranks 
to the signal arm guarding the turntable. When the weight 
is raised, the flat lever is pulled up by the balance weight on 
the signal, and the arm goes down, showing that the car 
may go on to the table, but when the table is unwound, the 
841b. pressing on the flat lever pulls the signal arm to 
danger. When it is required to wind up the table ready for 
use, a small handle is pulled at the signal-box, which releases 
the catch of the table, and then a lever is pressed down with 
the foot, which pulls on a wire rope and chain connected at 
its other end with the big weight; the chain is seen passing 
over the pulley K. The 84 1b. being raised, its rope connected 
with the table is slackened, and the 141b. turns the table till 
it catches, when it is again ready for use. All the ropes have 
also small weights on them, to keep them on the pulleys 
when they are slackened. 








New Frencu VALvE Gear,—Fourteen locomotives on the Orleans 
Railway are equipped with a new form of valve gear, devised by 

essrs, Durant and Lencauchez, and, from all accounts, have thus 
far performed very satisfactorily. Illustrations and particulars 
which were given in the Revue Industrielle of December 16th last, 
show the locomotives to be, practically, modified Corliss engines, 
there being independent admission and exhaust valves at each end 
of the cylinders, and the valves themselves being of the rocking 
type. The advantages aimed at are, of course, those incident 
generally to the use of four-valve engines—independent cut-off 
and compression, and economy in steam consumption. In looking 
over the published drawings of the engines, one involuntarily calls 
back to mind Corliss’ original locomotive in the United States—the 
“‘ Advance "—euphoniously nick-named ‘‘The Old Jigger,” and 
run for a short time on the Stonington Railroad back in the fifties. 
Holley, the Railroad Gazette says, in one of his speeches before the 
American Society of Mechanical Engineers in later years, speaking 
of the engine, facetiously remarked: ‘‘ ‘The Old Jigger’ had, as 
nearly as lcan remember, 365 valves, one to break down every day 
in the year, and as to the valve motion—well, nobody ever counted 
the number of its pieces. They were as the sands of the seashore, 
Most of them used to jar off the first few trips of the week, after 
which all the men in the shop could comparatively keep track of 
the rest of them. I will say for ‘The old Jigger,’ however, that 
she made the best indicator card I ever saw from a locomotive— 
clean cut-off, almost a theoretical expansion curve, and an exhaust 
as if she had knocked out a cylinder head.” 





CLEVELAND INSTITUTION OF ENGINEERS. 


POWER IN STEEL WORKS, 


A MEETING of the Cleveland Institution of Engineers was held 
at Middlesbrough on Monday evening, Mr. William Hawdon, of 
the Newport Ironworks, Middlesbrough, the president, in the 
chair. Mr, Hawdon said that Mr. Kidd, who should have read a 
paper on January 15th, but was prevented by illness, had promised 
to read one at an extra meeting on March 12th, on ‘‘ Bilbao 
Harbour.” Mr, Hawdon then called upon Mr. Worth to read his 
paper, and remarked that it appeared to him that electricity was 
very or coming to the front as a motive power, especially 
where there were a large number of small machines to be driven. 
Mr. Worth then read a paper—of which the following is an 
abstract—on ‘‘ Economy of dteam in Rolling Mill Engines.” The 
author remarked that he had some five years ago read before that 
Institution a paper on ‘‘ Waste of Fuel, and the Possibilities of 
Economising same,” in which he touched upon the utmost power 
obtainable from coal, and on the proportion of that utmost power 
theoretically possible of attainment in any heat engine. He there 
called attention to the tremendous waste of steam in many existing 
engines, even in some which might be called new engines. Trans- 
lating pounds of coal per horse-power into pounds of steam, as 
being more convenient for the wr of his paper, he gave an 
illustration of one engine in which the steam consumption was 
about 800lb. per horse-power per hour, and of a perfectly new 
rolling mill engine in which it could not have been less than 64 lb. 
with fullest load, and with an average load would probably be 
about 801b, per horse-power per hour, ‘The waste of steam, he 
held, in all engines was due to one or other of two causes—bad 
design or bad condition. He gave an instance of the loss of 
economy caused by the latter, and he mentioned that while the 
main engines in a rolling mill were, as a rule, fairly well looked 
after, many of the auxiliary engines were much neglected ; indeed, 
if they would turn round at all they were mostly left alone. Such 
engines were using anything up to 6901b, of steam per horse-power 
per hour, when—if of the right size for the work—with a tight 
piston and well-proportioned slide valve, they would get along 
with 40 lb, to 50lb, The condition of the auxiliary engines was 
hardly so unimportant a matter as was often considered. Often 
the pistons and slide valves of such engines were originally not as 
good as they might be. 

In dealing with the question of design, the author stated that 
the principal causes of excessive steam consumption in rolling 
mill engines were malproportion of the engine to the work to be 
done, too low a steam pressure, and too little expansion. First, as 
to the size of the engine in relation to the work, too small an engine 
was a great evil, as it necessarily prevented any reasonable degree 
of expansion being used, and if so small as to be unable to do its 
work with reasonable speed, might lead to losses in the mill com- 
pared with which extravagant steam consumption would be insig- 
nificant ; but as a means of insuring a wasteful use of steam there 
was nothing to compare with too large an engine, that was if, as 
was usual in rolling mill engines in the North of England, it was 
non-condensing. Unless such engines were loaded to a reasonable 
extent, the most carefully made pistons and elaborate expansion 
gear would fail to obtain even an approach to economy; while if 
the load were nearly right a tight piston and well designed valve 
without any expansion gear at al] would secure a very satisfactory 
result. The author cited practical evidence of this, which showed 
the absolute necessity of properly proportioning the engine to the 
load. There were two difficulties in doing this: one was that the 
millowner or managers frequently settled the size of the engine 
without considering the engineer, simply asking quotations for 
an engine of a definite size ; and the other difficulty was that very 
little was known as to what power it really took to roll iron or 
steel. To show the difficulty of ascertaining this, if the engine 
were provided with an enormous fly-wheel it was easy enough to 
indicate the engine, but this gave little measure of the power 
actually employed in rolling, as a very considerable proportion of 
the necessary power was probably being taken from that stored up 
in the fly-wheel during the time the mill was running empty, and 
the power actually required for the rolling might be any amount 
greater than that indicated at the time. To get the correct power 
in the case of a reversing engine without a fly-wheel was 
about as difficult, for no two consecutive strokes were at 
the same speed, and the driver was constantly varying 
the throttle valve, so that no two diagrams were alike. 
In spite of the difficulties, Mr. Worth believed that this was 
a matter which would amply repay investigation by anyone con- 
templating putting down a new rolling-mill engine, and, in case 
of a mill rolling steel, or so much steel in proportion to iron, that 
firing boilers were needed, it would pay, and pay so well as to be 
one of the best possible investments, to ascertain first what power 
was really required, and then put down engines adapted to give 
out that power with economy. The system appeared at present 
to be one of guesswork, and to prove this the author gave in 
tabular form particulars of the working of over a score of engines 
and mills in actual practice, both in this country and America, 
These tables, he said, afforded a means of obtaining an approxi- 
mation of what power was required in a mill. He might fairly 
conclude that the power required to roll about 100 tons per shift 
did not greatly exceed 1000-horse power, and was not necessarily 
much more with a reversing engine than with a continuous 
running one. He remembered a former manager of Messrs. 
Bolckow, Vaughan, and Co., stating that they had converted 
their engines at Witton Park from the old style to the reversing 
system, and that, contrary to expectation, they found less steam 
to be required. Certain of the engines cited were wasteful of 
steam from Jow pressure and little expansion, but certain others, 
among them one at Rotherham Works, were wasteful because the 
power they could develope with economy was so enormously in 
excess of that really required to do the work; in fact, one of 
them was like a mountain bringing forth a mouse. With cogging 
mills it was about the same, One mentioned could get through 
150 tons per shift, working pretty continually, with only 530-horse 
power, while other two had, one 3600, and the other 6000-horse 
power, provided to do about 180 tons ; but these latter were only 
working six hours out of the twelve, though even then they would 
have a lot of power in excess, It was certain that the owners of 
all the big engines cited had paid for power quite out of all reason 
in excess of their real requirements ; and, if so, they were spend- 
ing thousands of pounds a year in fuel which would not have been 
needed had engines of more suitable size and more economical 
construction been yut down in the first instance, 

The most important point to be secured in a rolling mill was 
efficiency ; the engine must be able to do the heaviest work re- 
quired, and to stand the rough usage and the strains incidental to 
such work without needing continual tinkering. It was, however, 
quite possible to obtain reasonable economy without sacrificing 
this economy in the least, and the author considered the means by 
which this might be done. 

There were three cases needing consideration:—(1) That of 
older mills, originally put up for iron and converted to steel; (2) 
that of existing but more modern steel mills, many of which were 
very extravagant in steam consumption ; and (3) where an entirely 
new mill had to be put down, and the designer had, therefore, a 
free hand. 

With reference to the effect of pressure and expansion on 
economy, the author read a table giving an approximation of the 
probable steam consumption under different circumstances with 
simple non-condensing engines. In taking the case of a mill con- 
verted from iron to steel, he said that in all probability part iron 
would still be made, the old boilers retained with a pressure of 
401b. to 50 1b. supplemented by hand-fired boilers, and the engines 
would probably be of the fly-wheel type, running continuously in 
one direction, and carrying steam nearly full stroke. If of ample 








valve to cut off from half to five-eighths stroke, when it would do 
reasonably well ; but if such engine had no surplus power, though 
otherwise of very ample strength, it could be fitted with a new 
cylinder of such a size as to render a reasonable cut-off possible, 
or the present cylinder could be retained and a condenser added, 
which would increase the power by about 20 per cent. to 30 per 
cent., and thus allow sufficient margin for a moderately early 
cut-off. The result of this latter alteration would be a decreased 
consumption of steam, combined with a very material increase of 
power. If the existing engine were under power and the propor- 
tions not strong enough for an increased load, the only thing to do 
was to put down a new engine. It would pay better to put in an 
economical engine, and therefore require very little, if any, 
additional boiler power, than to retain a wasteful engine and have 
to provide more boilers, and probably find them in fuel also. If 
two-thirds of the steam were provided by boilers in connection 
with puddling and re-heating furnaces, and one-third by firing 
boilers, then more economical engines, which would use 33 per 
cent. less steam, would effect a saving not of 33 per cent. in fuel, 
but of 50 per cent. in fuel, together with all the wages spent on 
firing boilers. The author knew of a mill which was once using 
100 tons of coal a week for steam raising, and now used none 
except a little for repair work at the week ends, 

As regarded condensing, there was no difficulty whatever in 
applying it to engines which were running —" it was 
largely used in South Wales and Staffordshire, and gave no 
trouble. 

The author then dealt with engines for a more modern steel 
works, and descrived two plans for improving the efficiency of the 
ordinary engine. He followed by detailing the arrangement of 
engines for an entirely new steel mil), where, he said, it would pay 
to put down thoroughly economical engines, and as the three-high _ 
mill did not find the favour in England that it did abroad, reversing 
engines would most probably have to be erected. If plenty of 
water could be had free, condensing would certainly pay, and most 
likely compounding would also, and there was no serious difficulty 
in combining both these aids to economy with perfect efficiency. 
Triple-expansion had been talked of, and in the case of a small 
engine had been carried into practice, but the author thought that 
the smaller amount of repairs and the less difficulty generally in 
dealing with more moderate pressures than were required for 
triple-expansion would give compound engines the advantage 
until coal greatly increased in price. Where condensing could not 
be resorted to, well-designed simple engines would give results 
quite as good as compound, up to say 100 lb. pressure, and in fact 
the gain by compounding a non-condensing engine was not worth 
the trouble at anything under 1401b. He did not see any need 
yet for introducing such a pressure into a rolling mill. Tosum up, 
if water could be had, he recommended compound condensing 
engines, with about 80]b. pressure; if water could not be had, 
simple engines of not more than 100 lb. pressure, and an expansion 
arrangement which he described. In addition to expansive-work- 
ing, steam jacketing would pay on a reversing engine, as by that 
means the cylinders could be kept as hot as the incoming steam, 
and there would be no water in them to cause undue strains. A 
slow moving engine needed a jacket, a high-speed engine did not, 
and reversing mill engines must be classed in the first-named 
category. Another point that had a marked effect upon economy 
was that of arranging the valves, so that any condensed water in 
the cylinders should be entirely swept out every stroke. 

The author next referred to the strains transmitted to the 
crank pin and shaft by engines running at the speeds some rolling 
mill engines did, and he gave a table showing pressures trans- 
mitted to crank pins by an engine having 36in. cylinders, 42in, 
stroke, when running at 120 revolutions. 

In the discussion Mr. T. Westgarth, Middlesbrough, said the paper 
was most interesting to engineers and iron manufacturers, Mr. 
Worth had pointed out that it was necessary to economy to go in 
for the use uf higher pressure steam, but he had not gone far 
enough, and he did not know why he stopped at 80lb. pressure. 
Apart from rolling mill practice, by far the largest engines were triple- 
expansion, and they could get engines to work with 13 1b. to 15 lb. of 
steam per horse per hour, whereas Mr. Worth thought if they got 
down to 19 1b. to 20 1b. they were doing well, Mr. Worth had hinted 
that bigh-pressure engines were troublesome, and the cost of the up- 
keep heavy. That was an exploded idea, and nine-tenths of the 
engineers were using high-pressure and triple-expansion engines. 
If they were troublesome to keep up they would hardly be so 
generally employed at sea, where they were far enough generally 
from any fitting shop should any mishaps occur. No one would 
put such engines in a large ocean steamer if he were not perfectly 
satisfied that they were quite efficient and safe. He held that the 
upkeep was not expensive, it was less than with condensing and 
low-pressure engines, with three-crank than with two-crank. He 
might be told that the condition of affairs was different in an iron- 
works, His firm had fitted an entirely automatic expansion valve 
to the engines at Messrs. Jno. Hill and Co., Newport Rolling Mills, 
Middlesbrough, and it had worked admirably ; the engines and 
valve, the firm said, had been everything that could be desired for 
an ironworks. They were not covered in at all, and were not pro- 
tected at all from the dust and dirt that were incidental to a rolling 
mill. Almost identical had been the experience of Messrs. William 
Whitwell and Co., who had adopted a similar arrangement. 
Automatic expansion as adapted to an ordinary rolling mill engine 
had, in his opinion, become an established success. With regard 
to condensing, the reversing rolling condensing engines were much 
more largely employed than was generally supposed, but engineers 
in the North-east of England were rather disinclined to apply 
them. Such engines were common enough in other districts— 
South Wales, Sheffield, and West Cumberland. There would 
shortly be more to learn about the use of triple-expansion engines 
in ironworks, for his firm had an order for a 1250-horse power 
engine, with a working pressure of 160 lb., for an ironworks. 

Mr. Worth said he had seen the engines fitted with expansion 
gear at the Newport Rolling Mills, and found them working 
exceedingly well, costing very little for repairs, 

Mr. Jeremiah Head remarked that he was glad to hear that the 
engine which he had designed for the Newport Rolling Mills had 
been doing so well. When put down it was rather an experiment 
involving some novelties. He had arranged to put a Schaeffer and 
Budenberg expansion gear to it; the cylinder was jacketed 
throughout, and there was a separate gear for handling the engine. 
The engine started remarkably well, and he believed there was no 
plate-mill in the district with non-condensing engines that had 
done the work that that engine did. It had been working nine 
years, and the amount spent on repairs was very small, The engine 
worked at 60 lb. pressure, and that was higher than was usual for 
ironworks. He—the speaker—said Mr. Westgarth had made the 
observation that Mr. Worth had spoken as a maker of rolling mill 
engines, but had not Mr. Westgarth spoken as a maker of marine 
engines, when he advocated high-pressure and triple expansion 
engines? He did not take sufficient account of the intermittent 
character of the work of rolling mill engines. Sucli an engine was 
only doing its work one-third of the time, and that would affect 
the adaptation of the condenser. Still there were plenty of con- 
densing rolling mill engines, especially in Staffordshire. Hawks, 
Crawshay, on Tyneside, had a big beam engine working some of 
their mills through gearing. At Cyfarthfa they had three large 
reversing engines, made in Manchester, and designed by the late 
Mr. Edward Williams. The condensers took a surprising amount 
of water, the water flowing all the time. Mr. Worth had done 
good service in calling attention to the necessity of having engines 
adapted in size tothe resistance with which they had to meet. Almost 
everyone appreciated the difficulties arising from having an engine 
too small to do the work, and went to the other extreme, entirely 
oblivious of the fact that it was exceedingly wasteful. It did not 
pay to keep elephants to crack nuts, 

Mr. J. Phillips Bedson, of the Steel and Wire Company, Middles- 
brough, remarked that when he came to that district he felt very 





power such an engine could be fitted with a well-designed slide 
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being wasted. He could only put it down to the fact that at the 
blast furnaces they got theirsteam so cheaply that they had taught 
the manufacturers of finished iron to pay little regard to this 
matter. The latter had just followed in the wake of the iron- 
master. Mr. Bedson then dwelt at considerable length upon the 
employment of electricity as a motive power in iron and steel 
works, and other manufactories. Its success, he said, was demon- 
strated. He had been in a factory in Belgium not long ago where 
they were using 600 to 700-horse power. ney had tested some of 
their engines, and found they were using 33 kilos. of water per 
horse-power. They have now put down an electrical plant, new 
pumps to work at 1501b. pressure, a compound condensing engine for 
driving the main dynamo that was to replace the whole of their 
power, and they will dispense with the whole of their steam plant 
in the course of a short time. That was a specimen of what was 
being done abroad. They were erecting these expensive motors 
where large quantities of dust and dirt were encountered. They 
expected to have an economy of 75 per cent. It seemed a 
large figure. He was somewhat enthusiastic about the use of 
electricity, and he could cite a few figures which were convincing. 
He felt that in England they were behind-hand as regarded the 
application of new powers. They looked upon electricity as a 
splendid thing for illuminating purposes ; but as regards its adapta- 
tion for producing power they were very much in the background. 
The continental people were far in advance. In a small arms 
factory in Belgium, where 30,000 kilos. of coal were being used in 
a given trial, the Government decided to take out the whole of 
their steam engines, and put in one boiler and one engine for 
driving one main dynamo, and their coal bill dropped from 30,000 
to 8000 kilos. Again, three small-arms factories in Belgium, 
France, and Germany, all producing the same class of rifles, and 
similarly equipped ; two were driven by the best steam power, and 
one had its machinery actuated by electricity up to 600-horse 
power, by a pair of compound condensing engines. In the steam- 
driven factories it took 34 to 4-horse power per rifle, and in the 
electrically-driven factory they were producing them for 14-horse 
power. These were facts that stared one in the face, and if they 
were to compete against the foreigner they must see whether they 
could not be as enterprising. He thought the time was not far 
distant when rolling-mills will be driven by electricity, though as 
yet dynamos had not been made of a size suitable for such mills. 

We understand that one of the largest of the finished ironworks 
on Tees-side has adopted electricity, not for illuminating purposes 
only, but as a motive power for a number of subsidiary machines, 
and that at another establishment electricity is to be applied for 
power purposes. 

Mr. Westgarth intimated that as a supplement to Mr. Worth’s 
paper he would be glad to read a paper at the next meeting of the 
Institution to be held on March 12th on ‘‘ Evaporative Condensers,” 
a subject to which he had lately been devoting a large amount of 
attention. 

The President accepted the offer, and the discussion on Mr. 
Worth’s paper was adjourned. 








LAUNCHES AND TRIAL TRIPS. 





On the 2Ist ult. Messrs. Irvine and Co, launched a steel screw 
steamer of about 3100 tons deadweight carrying capacity, built to 
the order of Messrs. Geo. Pyman and Co., of West Hartlepool. 
The vessel will take Lloyd’s highest class, and has been built under 
special survey. Her dimensions are 291ft. by 38ft. 6in. by 20ft. 3in. 
Large hatchways are titted, four steam winches, steam steering 
gear amidships, screw gear aft, large donkey boiler, and direct 
steam windlass. Engines of the triple-expansion type are being 
supplied by Messrs. T. Richardson and Sons, Hartlepool. The 
vessel was named the George Pyman by Miss Winnie Pyman, 
daughter of Councillor Geo. Pyman, J.P. 

On Tuesday afternoon the Montrose Shipbuilding and Engi- 
neering Company launched two large steel barges, built to the 
order of Mr. Joseph Constant, London. The barges, which are 
named Mercury and Venus respectively, are each 79ft. long, 
21ft. Yin. beam, and 8ft. depth of hold, and are built for carrying 
large quantities of goods. They are built on the same lines as the 
river Thames barges, where they are to be employed, and are on 
the most improved principles, A small cabin is fitted in aft for 
the accommodation of the bargemen, and the barge is provided 
with an ordinary windlass. Those launched are two of an order 
of six, and it is expected that another couple will be put into the 
water in the course of a week. 

On the 21st ult. Messrs. Ropner and Son, of Stockton, launched 
a spar-decked steel steamer of the following dimensions, viz.:— 
Length over all, 343ft. 3in.; breadth, extreme, 43ft.; depth 
moulded, 28ft. 9in. She bas been built under special survey to 
Class 100 A 1 at Lloyd’s, and has a full poop, in which is fitted a 
handsome saloon with spacious accommodation for captain and 
officers, a separate mess-room being arranged for the latter ; long 
bridge, under which the engineers will be berthed ; and topgallant 
forecastle, where the crew and firemen will be located. She has 
cellular bottom for water ballast, four very large steam winches, 
two donkey boilers working at 160 1b. pressure, direct steam wind- 
lass, steam and hand steering gears, &c, The engines are by Messrs. 
Blair and Co., of 1200 indicated horse-power. The name Busby 
was given to the vessel by Miss Evelyn Ropner, of Preston Hall. 

On the 22nd ult. there was launched from the Cleveland dock- 
yard of Sir Raylton Dixon and Co., Middlesbrough, a steel screw 
steamer, which has been built to the order of Messrs. Delmas Bros., 
of La Rochelle. The vessel is of the flush deck type, with poop, 
bridge, and topgallant forecastle, and has been built under special 
survey for Lloyd’s 100 Al class. The principal dimensions are :— 
Length, 241ft.; beam, 34ft. 6in.; depth moulded, 19ft.; and she 
will have a deadweight carrying capacity of about 2000 tons on a 
light draught of water. Water ballast is provided for in cellular 
double bottom, and also in the after peak tank. The most recent 
improvements have been adopted in the machinery for loading 
and discharging cargoes, and for working the anchors, kc. Hand- 
some accommodation will be fitted up in the bridge-house for the 
captain, officers, engineers, and a few passengers. The engines 
will be fitted by the North-Eastern Marine Engineering Company, 
of Wallsend-on-Tyne, the cylinders being 17}in., 28in., and 
46in. by 33in., with one single-ended boiler of extra size working 
at 160 1b. pressure. The steamer was named the Bearn by Mrs. 
Irwin, of Liverpool, wife of Mr. T. F. Irwin, who has superintended 
the construction of the vessel and her machinery. 

The s.s. Ribston is a fine steel screw steamer built by Messrs. 
Wm. Gray and Company tp the order of the London and Northern 
Steamship Company. Her dimensions are: — Length over all, 
340ft.; breadth, 43ft., and depth 28ft. 9in., and she takes Lloyd’s 
highest class. Triple-expansion engines having cylinders 24in., 
38in., 64in. in diameter, with a stroke of 42in., have been supplied 
by the Central Marine Engine Works of Wm. Gray and Company. 
The boilers are of steel, two in number, and work at 1601b. pres- 
sure per square inch. The vessel proceeded to sea about noon, 
having on board the managing owner, Mr. Pyman, Mr. Walter 
Pyman, Mr. George Pyman, jun., Captain T. A. Pyman, who has 
superintended the building of the vessel, Mr. Cromar, the superin- 
tendent engineer, and Mr. T. Mudd, representing the engine 
builders. The compasses were adjusted by Mr. Berry, and the 
vessel run for a few hours with the engines at about 75 revolutions 
per minute, there being too much fog to take any land observations 
regarding speed of ship. The machinery ran without the slightest 
hitch or trouble of any kind, the boilers steamed easily, and all 
ep were highly satisfied with the trial. As soon as the party 
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d left the vessel by the tug boat, she proceeded on her voyage 
to Cardiff to load. 

The Harlech Castle, a new screw steamship now in course of 
construction by Messrs. Barclay, Curle, and Co., of Glasgow, for 
the intermediate Cape service of the Castle Mail Packets Company, 
was successfully launched at Whiteinch, Glasgow, on Thursday, 


22nd of February. Mrs, F. J. Mirrilees named the vessel, and a 
large number of guests were present on the invitation of Sir Donald 
Currie, M.P. Her register tonnage will be about 3500 tons, and 
her dimensions are as follows :—Length, 352tt.; breadth, 42ft. 6in. ; 
depth, 28ft. Gin. Her scantlings are in excess of Lloyd’s highest 
class 100 A 1 three-decked type, and she is built of steel through- 
out, with cellular double bottom, and a system of water-tight bulk- 
heads carried up to the upper deck equal to the requirements of 
ocean passenger steamers. She will be supplied with four 
capacious cargo holds, with hatchways capable of receiving the 
largest pieces of machinery, Xc., each supplied with double steam 
winches and cargo derricks carefully adapted for expedition in 
loading and discharging. Special attention has as usual been 
given to the accommodation for passengers, the ventilation, heat- 
ing, and sanitation all being of the most improved and modern 
character. ‘The ship will carry about 250 third-class passengers. 
The vessel will be lighted throughout «4 electricity, and a com- 
plete system of refrigeration, with special arrangements for the 
transport of fruit. will be supplied. The engines will be triple-ex- 
pansion and of 2000-horse power, working at 160 lb. steam pressure, 
There will be three large single-ended multitubular steel boilers, 
with patent furnaces and large heating surface, thus insuring 
ample steaming capacity. The Harlech Castle may be expected 
to maintain the uniform regularity and speed of the Castle Line 
steamers. 

There was recently launched from the yard of Messrs. Earle’s 
Shipbuilding and Engineering Company, Hull, the screw steamer 
Ville de Boulogne, which has been constructed to the order of 
Mons. Bouclet, of Boulogne, under the superintendence of Mr, 
H. F. Fourny, consulting engineer and local surveyor to the Bureau 
Veritas. The vessel is intended for drift net fishing and trawling, 
her dimensions being: length 121ft., breadth 20ft. 6in.; depth of 
hold 1lft., and she is built of steel to the requirements of the 
highest class in the Bureau Veritas. She has a flush deck, with 
pulpit bridge forward of the boilers for navigating purposes. The 
engines, which are triple-compound of 55 nomina! horse-power, 
are placed well aft, and are provided with a boiler of ample size, 
while the space forward is divided up and fitted for the stowage 
of nets, ropes, chains, Kc. There are also ice, fish, and refrige- 
rating rooms, these three compartments being insulated. This 
arrangement constitutes a new + mae in the method of dealing 
with the ice, as powerful ice-making machinery is to be fitted in 
the refrigerating-room. The apparatus is also arranged to keep 
the fish holds below freezing point independent of the ice supply, 
but ice will also be made as required from fresh water stored in 
tanks of forty tons capacity, one of which is built under the 
refrigerating-room, and the other forward; these tanks will also be 
available for supplying the boiler with fresh water. Provision is 
made for trawling, the vessel being fitted with trawl ports rollers, 
steam winch, &c. The accommodation for officers is aft below 
deck, and a chart room is fitted on deck for the captain; the crew 
are berthed under the deck forward. The ship is to be ketch 
rigged with running bowsprit, and she will have larger sail power 
than is usual with steam trawlers in this country. 

On Thursday, the 22nd ult., there was launched from the ship- 
building yard of Messrs. Cumming and Ellis a screw steamer 
180ft. by 27ft. Gin. by 13ft. 6in., to carry a deadweight of 750 tons, 
built to the order of Messrs. J. and J. Denholm, shipowners, 
Greenock. The vessel has been built in excess of Lloyd's 100 A 1 class 
and Board of Trade requirements, having floors, deck, Xc., of iron, 
while the remainder of the hull is of steel. She is of the raised 
quarter-deck type, having long quarter-deck bridge and topgallant 
forecastle. The bridge is titted with accommodation for captain 
and officers, consisting of saloon, separate rooms for the officers, 
pantry, and the other necessary conveniences. The engineers’ 
accommodation is abaft the engine-room, containing rooms for the 
chief, second, and third engineers, as well as handsomely fitted-up 
mess-room. A large teak house, containing chart-room, wheel-house, 
and entrance to saloon, is placed on the bridge, with tlying bridge on 
top. The vessel is complete with the most modern improvements 
for the rapid handling of cargo, being titted with one of Messrs. 
Clarke, Chapman, and Co.’s steam winches at each hatch. To 
enable the vessel to make good passages when light, she is fitted 
with water ballast in fore and after peaks and in after hold, con- 
taining in all 130 tons of water ballast. The vessel is intended to 
be placed in the firm’s general trading, and has been built to 
replace the steamship Carron Park, recently sold by them. As 
the vessel left the ways she was named Cathcart Park by Mrs. 
Alexander Morrison, of Greenock. She proceeded to Leith to get 
her machinery shipped by Messrs. Muir and Houston, engineers, 
Glasgow, who supply a set of triple-expansion engines having 
cylinders l5in., 25in., and 40in. by 27in. stroke, with a large 
multitubular boiler fitted with Brown’s patent flues, and donkey 
boiler for supplying steam for the three steain winches. 

On the 8th of February Messrs. Day, Summers, and Co., of 
Southampton, launched a yacht of the following dimensions :— 
Length over all, 150ft.; length between perpendiculars, 128ft. Yin. ; 
breadth extreme, 19ft. 2hin.; depth at centre from top of keel to 
deck, 12ft. 6in. Tonnage, B.M., 230. The yacht has been built 
of steel to Lloyd’s highest class from designs ty the firm. She has 
two pole masts, and is rigged as a fore-and-aft schooner, with cut- 
water stem, handsome curved shield figure-head, and trail board 
of fioral design, and has a square stern with gilt carved quarter 
badge and rope moulding. The steering gear is Archer's patent, 
and is fitted on bridge deck forward, and there is in addition 
a screw steering gear aft. The yacht carries three boats and 
a steam launch, and is fitted with Reid’s patent steam wind- 
lass to work either by hand or steam; the anchors are Thomas 
and Nicholson's patent. The owner's accommodation is all 
abaft the engine-room, and consists of large deckhouse and 
saloon, five state cabins, ladies’ cabin, linen- room, and usual 
offices below deck. The saloon has a panelled walnut dado, the 
bulkheads and sides above being covered with handsome tapestry, 
supplied by Messrs. Shoolbred, of London, who are upholstering 
the yacht and carrying out the decorations of the saloon for the 
owner, The doors, furniture, and fittings of the saloon, state 
cabins, and the sides of the passage between same are of polished 
walnut, and the fittings electro-plated. The vessel has two deck 
houses of teak, the forward containing officers’ mess-room and com- 
panion entrance, with galley at after end, the house being extended 
back over the boiler-room, with entrance to stokehold, and fitted 
with drying-rooms at the side. The top of this house forms the 
bridge and the flying bridge, from which the vessel is steered. The 
after deckhouse, situated abaft the main mast, contains the dining 
saloon, pantry, and companion entrance to the cabin below; the 
rooting of this deckhouse forms a promenade, and has brass 
stanchions and a teak handrail round same. The officers’ accom- 
modation is forward of the machinery space, and the crew are 
berthed in hammocks in the forecastle. The engines are of the 
compound-surface condensing type, with cylinders 154in. and 30in. 
diameter, and 23in. stroke, steam being supplied by a multitubular 
steel boiler, working at a pressure of 100]b. per square inch. She 
has a cross bunker between engine and bviler-rooms, and side 
bunkers of a total capacity of 40 tons. The yacht is expected to 
be ready for sea in a fortnight. 








AMERICAN ENGINEERING NEWS. 
(From our own Correspondent.) 

Irrvigation.—Among the many great irrigation enterprises there 
is now one under way in Montana, where a dam is being built across 
a narrow pass through which the Red Rock Creek now passes, with 
high mountains on either side, the hills being of granite and lime- 
stone. With 40ft. of water at the dam, there will be a reservoir 
18 miles long and about a mile wide ; or with 50ft. of water at the 
dam, this reservoir or artificial lake will be about 30 miles long 
and two miles wide, fed by several streams on a watershed 100 





miles long and £0 miles wide. The dam will be 50ft. high, 40ft. 
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wide on top, with a length of 212ft. on the crest, the base and 
flanks being built into the solid rock of the mountain sides, A 
oy of ample capacity for flood and surplus water is cut alon, 
the mountain side. The tunnel for carrying off the water for 
irrigation is 7ft. diameter, 176ft. long in solid rock, and is plastered 
with Portland cement. It has a capacity of 1500 cubic feet of 
water per second under the pressure of a 40ft. dam. his 
tunnel can be enlarged when the needs of the lands below re, juire 
greater supply of water. The supply of water from the reservoir 
is regulated by three gates at the head of the tunnel. These head. 
tes are of steel, and are held in place by timbers 12in. by 14in 
aced with steel bars two and a-half inches wide. The main 
canals will commence at the dam, twelve and a-half miles east of 
Lima, and at the head of the upper valley in which is situated the 
land to be watered, and extend below Lima a distance of 26 miles 
There will be two main canals ; one will require to be constructed 
throughout its entire length: for the other the channel of Req 
Rock Creek will be utilised, the water being reclaimed at such 
ints as are found necessary, The canal will vary in depth at 
ifferent points along the line, but will be uniformly 20ft. wide on 
the bottom. The grade of the canal is l4in. to the mile, The 
natural fall of the land from the dam to the head of the valley jn 
which lies the land to be watered is 350ft. ‘The valley below Lima 
is level, with a gradual slope of 20ft. to the mile down the valley, 
and of about the same slope towards the bed of Red Rock Creek, 
The reservoir is the only source of supply of water for all this 
large tract of land. The permanent water right charges will be 
10 dols. an acre, and 1 dol. an acre for annual water rental. ‘I'he 
permanent water right will be payable in ten years, with seven per 
cent. interest, to be paid semi-annually, principal and interest to 
be secured by a first mortgage on the lands. ‘he fee for annual 
water service will be payable in cash. The income will be derived 
from the sale of the use of water for irrigating, mining, manufac. 
turing, and domestic purposes. Stock watering as well as irriga- 
tion supply will create a great demand. 

A concrete lined tunnel.—The tunnel of the Sudbury River 
Aqueduct, of the Boston water supply system, is a mile long, ft. 
wide, and 7ft. Sin. high, with a grade of lft. to the mile and a 
daily vj oped of 100,000,000 gallons. It is in conglomerate rock 
crossed by strata of slate, and so many falls occurred from the roof 
that it was eventually decided to line the tunnel with concrete, 
A trestle was built in the tunnel, with a railway track of 25in. gauge, 
which passed through the centering. The centres were built cf 
spruce planks, and were 5}in, wide and 10in. deep, made in three 
sections for placing. The lagging was of spruce timbers Zin, by 
din., and 8ft. long. Work began on the bottom, the old concrete 
floor being removed piecemeal, and all the filling of rubble, \c., 
below it removed to solid rock. Pieces 8ft. long were cut out, 
leaving Sft. between, which was removed afterwards. Ten cars 
were used, seven for transporting material, two for concrete, and 
one for miscellaneous use. The capacity of the stone cars when 
full was tive casks of crushed stone. The ends of the boxes were 
made slanting, to facilitate emptying. The three cars for cement 
and sand were fitted with similar boxes and divided by a partition 
to separate the sand from the cement. These held exactly two 
casks of cement and four casks of sand. In some places the roof 
had caved in for 10ft. above the tunnel section, and all spaces 
above the arch were rammed solid with concrete made of Portland 
cement, crushed stone and sand, requiring about 1} casks of 
cement for one cubic yard of concrete. With every cask of cement 
there was used 18°56 cubic feet of crushed stone, and 7°35 cubic 
feet of sand, and these made 20 cubic feet of concrete when 
thoroughly rammed. Very great care was taken in mixing the 
concrete to do it thoroughly. About 192 casks of material was 
put in the work daily. The concrete was put in place with shovels 
and rammed with rammers of oak and iron in various forms. It 
was pressed into the cavities in the roof with long-handled ‘T-shaped 
implements made of 3in. by Sin, iron, and great care was required 
in this part of the work. In rainy weather large quantities of 
water poured from the roof, and it was found necessary to bui!d 
weeping drains into the concrete. These were built of spruce 
boards 6in. wide, in 4ft. lengths, and were placed on both sides of 
the tunnel, 16ft. apart. Work could be carried on but four days 
in the week, for the reason that on the other three days a large 
flow of water had to be run to make good the loss in the reservoir. 
The cost of the work complete averaged about 16 dols, per cubic 
yard of concrete. 








THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own Correspondent.) 


THE manufactured iron trade shows little change this week, and 
general quotations are the same as those given a week ago. Jobn 
Bagnall and Sons, one of the leading firms among the best iron 
houses, quote bars at date :—lin. to 6in. flat, £7 10s.; 64in. to Yin. 
flat, £8; 4}in. and 4}in., £8 10s.; 4Zin. and 44in., £9; 4gin. and 

fin., £9 10s.; and 4éin. and din., £10 per ton. In rounds only, 
Shin. and 5tin. are £10 10s.; 5gin. to S4in., £11; 58in. and 5jin., 
£11 10s.; 5gin, and 6in., £12; 6}in. and 64in., £13; 6jin. and 7in., 
£14 ; and 7hin. and 7}in., £15. Hoops from 6in. to 3}in. wide, 
and not thinner than 19 w.g., the same tirm quote £8 ; best rivet 
iron they quote £9, and double best, £10; sheets, singles, to 
20 w.g., £9; 24 w.g., £10 10s.; and 27 w.g., £12 per ton. Boiler 
plates are £9, £10, £11 and £12, according to quality. In the pig 
iron trade the only alteration is an easing down in the prices of 
Midland pigs of 1s. per ton. 

The annual meeting of the Iron and Steel Wages Board this 
week—the first that has taken place since the Board was recon- 
structed on the broader basis demanded by the ironworkers in May 
last—was the occasion of much congratulation. Prior to recon- 
struction, the Board had been for some time in a declining way, 
and was fast losing all influence and authority. Now, however, 
the adhesion of sixty-two ironmaking firms, representing about 
seventy works, has been secured, whereby its condition has been 
vastly improved. At the same time, to meet the wishes of the 
operatives, the old sliding scale, with a premium of 1s, 6d. over 
the regulation 1s. per £ in the price of iron, has been restored. 
It has not yet been found possible to arrange an amalgamation 
with the North of England Wages Board, but it is still hoped that 
by-and-bye such an event may take place. The Mayor of Birming- 
ham, Alderman Johnson, has been elected to succeed Sir Thomas 
Martineau as President. 

Engineers engaged in the production of railway material and 
bridge and roofing work have given much attention this week to 
the annual meeting of the Patent Shaft and Axletree Company, 
Wednesbury, whose report I summarised last week, The chair- 
man, Mr. L. Brierly, said that the company had been fortunate in 
spite of the extreme depression and of a diminished output to 
make both ends meet and show a small profit. This indicated the 
success of the policy of adopting up-to-date machinery and engi- 
neering appliances, and of exercising economy in every department 
possible, so as to bring themselves at least on a level with their 
most formidable competitors. The new steel plate and bar mill 
was a success; with it they could do four times as much work as 
before, but to reap the full benefit of the £20,000 expenditure they 
had already made, a further — machinery and plant would 
be necessary of £10,000 to £15,000, Referring to the closing of 
certain unprofitable collieries, the chairman seid that from 1886 to 
1893 the loss on these mines had been £14,000, an average of 
£2000 a year. He complained loudly of what he termed the 
‘‘ terrible items” of increased local rates which had absorbed one- 
third of the company’s gross profits for the year. ; 

e heavy ironfounders are not busy, but they have sufficient 
work to keep their men fairly occupied. The best employed are 
those producing water and gas mains and ironworks plant for 
export. This district has missed the big contract for 17,000 tons 

















Marcu 2, 1894. 


THE ENGINEER. 


189 











iron pipes for the Bradford Corporation, but it is stated 
canal eee have been received by two local firms for 
the wrought iron tubes and fittings required in connection with 
the scheme. The execution of this work will occupy a consider- 
able time. The general demand for wrought iron and steel tubes 
is quiet. Anchor and chain makers are doing better with 
‘Admiralty work and general shipping orders, but as regards vices 
and anvils business is very slow. , Fai 

The makers of colliery winding machinery and other descriptions 
of mining plant are greatly agg at the new survey of the South 
Staffordshire coalfield which is about to be made by the Govern- 
ment Geological Survey Office. Since the last survey, forty years 
ago, by Professor Beeté Jukes, the central portion of the coalfield 
around West Bromwich, with its prolific ten-yard coal seam, and 
the remarkably rich deposits at Cannock Chase, have been worked 
with great energy, and still yield large quantities. There can be 
little doubt that beneath the whole of Birmingham district 
coal exists,, and that it re-appears within working depth at 
the Hawkesbury Colliery, Warwickshire, and that there is at pre- 
sent a concealed coalfield westwards towards Shropshire, The new 
survey will undoubtedly yield an accurate estimate of the thickness 
of these valuable strata. 

Muntz’s Metal Company, Birmingham, recommend the very 
satisfactory dividend of 10 per cent. on the ordinary shares for the 
past year, notwithstanding that Se profits were only £5700, 
against between £20,000 and £25,000 a year ago. 








NOTES FROM LANCASHIRE. 
(From our own Correspondent.) 

Manchester.—During the whole of the past month Lusiness 
throughout the iron trade of this district has been gradually 
slackening off, and generally a lull has now again come over the 
market, with the result that there is not quite so hopeful a feeling 
as to the future, and here and there holders of iron are becomiog 
anxious to realise. As I have previously pointed out, the chief 
iron-using industr es, at any rate in this district, have so far shown 
no sufficiently increased activity to represent any established 
material improvement; new work certainly has been coming 
forward more freely, and in a good many cases engineering esta- 
blishments have been gradually getting busier since the commence- 
ment of the year; but the position, taking it all through, is still 
anything but one of activity, numbers of works only a short 
time, whilst the most favourable outlook is that trade is likely to 
slowly improve. Another unsatisfactory feature is that the manu- 
factured iron trade remains in a more or less depressed condition, 
and until there is some really substantial improvement in the 
principal iron-using industries, it is scarcely to be expected that 
raw material can long maintain any very appreciable advance, On 
the other hand, it would scarcely seem probable that pig iron 
prices will recede to any material extent, the general absence of 
stocks, and the improbability of lessened cost of production, will 
operate as a check upon any downward move in the market, but 
for the present it would seem that not only is the recent upward 
movement at an end, but that prices may scarcely be maintained 
at the full rates that have been current during the last few weeks, 
and there is less hesitation on the part of makers about entering 
into forward e' ments, 

Only a very slow inquiry for either raw or manufactured material 
was reported on Tuesday's Manchester Iron Exchange, and prices 
were rather irregular. As regards pig iron, the tone, if anything, 
taking it all through, was rather easier, although makers were as 
arule holding with firmness to their recent quotations, Lancashire 
makers of pig iron, who have been booking pretty freely during 
the past few weeks, owing to district brands being practically out 
of the market, are now so fully sold that they are independent of 
further business, and have slightly advanced their quotations, 
forge and foundry qualities being now quoted at 45s, to 45s. 6d., 
less 24, delivered Manchester; no business of any weight has 
been done at the advanced rates, but makers are very firm, 
as they are quite indifferent about further orders. With regard 
to district brands, the blowing in of several furnaces has 
brought more plentiful supplies upon the market, and here 
and there makers are not holding to the full rates they were 
quoting a week or so back, Lincolnshire being now readily 
obtainable at about 42s, 6d. for forge to 43s, 6d. for foundry, net 
cash, with Derbyshire foundry brands averaging about 5ls., 
less 24, delivered Manchester. Outside brands coming into this 
market could be bought at something under recent rates, although 
it can scarcely be said that makers give way to any appreciable 
extent. Delivered equal to Manchester, good foundry Middles- 
brough ranges from about 44s, 6d. to 45s. net cash, whilst Scotch 
iron is quoted at about 47s. 6d. to 48s, for Eglinton, and 50s. 6d. 
to 51s, for Glengarnock, net prompt cash, delivered at the Lanca- 
shire 

Manufactured iron makers as a rule report this branch of trade 
as only in a very unsatisfactory condition, and those who are 
largely dependent upon export are short of orders, For the 
= however, forges generally are tolerably well off for work, 

vut there is only a limi weight of new business giving out, and 
makers would more readily book forward at current rates than was 
the case recently. The principal makers quote £5 15s. for bars, 
but £5 12s, 6d. represents more nearly the average figure at which 
actual business has been done, whilst North Staffordshire bars 
remain at £5 17s, 6d., and can be bought forward at this figure. 
Other descriptions of finished iron remain about as last quoted :— 
Lancashire sheets, from £7 5s. to £7 7s. 6d.; Staffordshire, 
£7 7s. 6d. to £7 10s.; Lancashire hoops, £6 for random and £6 5s, 
for special cut lengths, delivered Manchester or Liverpool. 

The steel trade is, so far as manufactured material is concerned, 
maintaining a steady improvement, but raw material shows no 
very material change, good foundry hematites averaging about 
54s., less 24, with steel billets still very irregular, owing to the 
keen competition from outside districts; and local makers, at their 
quoted rates of £4 4s. net cash, delivered Manchester, report that 
they are quite out of the market. Steel boiler-plates are gradually 
stiffening up in price, and £6 12s, 6d. is now about the minimum 
figure for anything like good qualities, with bridge and tank plates 
firm at £6 5s., and steel bars at £6 5s. to £6 7s. 6d. per ton, deli- 
vered in this district. 

Nut and bolt makers report business as only very slow, the im- 
provement which was generally anticipated not being realised, and 
— aa cut very close where orders of any moment are in the 
market, 

In the metal market only a very moderate business is being done, 
buyers evidently holding back in the expectation that the down- 
ward tendency in all descriptions of raw material may bring about 
a reduction in list rates for manufactured goods, but these at 
present remain unchanged, and, delivered in the Manchester 
district, are as under :—Solid drawn brass boiler tubes, 53d. ; solid 
drawn brass surface condenser tubes, 6%d.; solid drawn copper 
tubes, 7}d.; brazed copper gas and steam tubes, 7d.; brazed brass 
oF tube, 6}d.; brass wire, 54d.; copper wire. 6}d.; rolled brass, 

4d.; yellow metal bolts, 54d.; yellow metal condenser plates, 54d. ; 
cast composition sheathing nails and spikes, 5jd.; cast metal 
sheathing nails and spikes, 74d.; wrought copper rivets, 8}d.; 
wrought copper boat nails, 84d. to 94d.; wrought copper tacks, 
11}d. to 1s. 24d.; cut copper nails, 8d. to 94d. per Ib.; and copper 
bolts, £61 per ton. 

Some time ago I referred in my notes to a simple but novel 
arrangement of heating section or tube, which had been 
patented by Mr. Row, of Liverpool, for feed-water heaters 
and condensers, This tube has now been taken up by John 
J. Royle, mechanical engineer, of the Dalham Engineering Works, 
Manchester, and after being put through the most careful tests, has 
been adapted to a variety of purposes for all kinds of heating and 
cooling apparatus. It may perhaps just be repeated that the Row 
heating section is formed y taking a circular tube, and indenting 


it or flattening it in a regular manner, the indentations preferably 
intersecting each other at right angles, so that a liquid passing 
through the tube is thoroughly broken up, and diverted into con- 
tact with a large amount of impinging surface, and exhaustive 
tests have demonstrated that a tube thus indented has a heating 
property remarkably in excess of exactly the same amount of plain 
tube surface ; whilst as the indentations destroy the longitudinal 
rigidity of the tube, it is thereby rendered practically elastic, so 
that when secured between tube plates neither leakage nor rupture 
of the tube can occur. For feed-water heating purposes a series 
of these indented tubes is arranged in a suitable casing, and around 
these tubes the exhaust steam is circulated, the feed-water being 
sent through the sections, thus absorbing a large amount of heat 
which would otherwise be lost. Another similar arrangement is in 
the form of a calorifier for heating water for circulating in build- 
ings, supplying baths, &c. In this case the steam is sent through 
the sections, or tubes, and water circulated around them, the 
water thus taking up the heat from the steam. For condensing 
purposes a series of these indented tubes, thoroughly tinned on the 
steam and fresh water surfaces, is fixed in a casing, and the steam 
entering through a valve at the top of the casing, is passed through 
the tubes and condensed by the rapid action of cooling water, 
which enters the casing at the bottom and passes away at the 
top, the condensed water being discharged through a filter 
arrangement in a box at the base of the condenser. In addition 
to their rapid action, both in heating and condensing, the arrange- 
ment of tubes enables the apparatus to be constructed within very 
limited space, 
In the coal trade the month has opened with a more or less 
eneral easing down in prices, except as regards engine classes of 
uel. AsI have reported, during the last few weeks the better 
qualities have been moving off very — for house-tire purposes ; 
and it has been difficult to keep pits working four days per week, 
while stocks have also lated. The d d for iron-making, 
steam, and general manufacturing purposes has been gene- 
rally well maintained; but with the lessened requirements for 
house-fire, consumption supplies of common round coals have 
necessarily become more plentiful in the market; and, coupled 
with increasing competition from outside districts, Lancashire 
coalowners have been driven to some re-adjustment of their 

rices. The leading Manchester firms at a meeting on 
Tuesday decided to reduce their pit, wharf, and delivered rates 
on the better qualities of round coal 10d., and on most of the lower 
descriptions of house coal 5d. per ton, whilst in other Lancashire 
districts, although prices vary as they are regulated by the Coal 
Sales Association, there is a pretty general giving way of. about 6d. 
per ton, At the pit mouth the best qualities of round coal now 
scarcely average more than 13s. to 13s. 6d.; second qualities, 
11s, 6d. to 12s.; with common round coals ranging from 9s, 6d. to 
10s, 6d. per ton at the pit mouth. The quietness in the round 
coal trade necessarily restricts somewhat the production of slack, 
and supplies of engine fuel are by no means plentiful, with the 
result that prices, if anything, stiffen up, collieries going back to 
their full list rates of a month or so back, which in many cases 
represent an advance of about 6d. per ton; at the pit mouth 
good qualities of burgy average about 8s. to 8s, 6d., best qualities 
of slack 6s. 3d. to 6s, 9d., with some special sorts fetching 7s. to 
7s. 3d., and common about 5s, to 5s. 6d. per ton. 

The shipping trade continues extremely dull, and North Wales 
coal is competing very keenly on the Mersey, with the result that 
a good deal of trade is going over to the Birkenhead side. For 
Lancashire steam coal it is exceptional where more than 11s. per 
ton is being got for delivery at the Garston Docks or the High 





Level, Live 1. 

‘Reven,—thae is a still quieter tone in the hematite pig iron 
trade this week, Orders for hematite are few as well on home as 
on foreign account, and there is as little spirit in the sales for 
forward deliveries as for prompt deliveries. ere are now thirty- 
two furnaces in blast, an additional one having been lighted this 
week at the Distington ironworks, near Workington. There are 
built in the district seventy-five furnaces, The stock of warrant 
iron has been increased by 8114 tons, making the total in hand 
129,848 tons, or 35,225 tons more than at the beginning of the 
year. The value of warrants is cheaper at 45s. 1d. sellers net cash, 
and 45s. 14d. buyers. Makers quote 45s, 6d. to 46s, 6d. for parcels 
of mixed Bessemer numbers net f.o.b. 

Iron ore is weak in tone, and the consumption is very limited. 
The value of native qualities of ore is quoted at 8s, 6d. to 9s. per 
ton net at mines. 

Steel makers are likely to be more busily employed. Orders for 
heavy rails have been booked by the Barrow Steel Company 
during the week to the extent of 5000 tons for Japan and 8000 tons 
for the Great Western Railway Company. Other orders are 
expected. Heavy rails are quoted still at £3 15s. per ton net f.0.b. 
In blooms, slabs, billets, and wire rods there is a quiet business 
doing. There is every prospect of a brisk time in the tin-plate bar 
trade, as America is likely to be a large purchaser under the 
revised tariff. The steel works at Barrow will be re-started next 
week in both the B and Si Martin departments, and 
the prospects of a brisk business in the plate trade are very 
satisfactory. 

Shipbuilders and engineers are as busy as can be ; and in addition 
to the important orders already held by builders, several good 
repair jobs have come to hand which will engage much attention 
for some time to come. These orders include repairs to the Manx 
steamers King Orry and Mona’s Isle, the Morecambe pleasure 
steamer Express, and the Cork cargo-carrying steamer Xema. 

Coal is cheaper, and in rather fuller supply ; prices are easier. 
Coke is steadier at 17s., delivered at West Coast furnaces, 

The shipments of pig iron from West Coast ports during the 
week have amounted to 16,605 tons, compared with 4240 tons in 
the corresponding week of last year, an increase of 12,365 tons. 
The shipments of steel last week amounted to 18,599 tons, com- 
pared with 7841 tons in the corresponding week of last year, an 
increase of 10,758 tons. The shipments of pig iron up to date 
represent 57,207 tons, compared with 43,331 in the correspond- 
ing period of last year, an increase of 13,876 tons. The ship- 
ments of steel to date this year amount to 52,419 tons, com- 
pared with 72,044 tons in the corresponding period of last year, 
a decrease of 21,625 tons. 











THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 

THE coal trade is going from bad to worse. Many of the railway 
companies, which usually draw their supplies from the South 
Yorkshire district, have been taught during the strike that they 
can get locomotive fuel from Durham at a lower price. .* large 
company is stated to be purchasing in the open market, preferring 
to run the risk of obtaining adequate quantities rather than pay the 
price for South Yorkshire ‘‘hards,” viz.,9s. per ton. There never was 
a time when the northern coalfield competed so keenly with South 
Yorkshire as now. A combination of Durham coalowners has been 
formed to compete with the colliery proprietors in this district. 
With this view a minimum price has been fixed by the northern 
owners for the sale of gas coal, ranging from 7s. 3d. to 7s. 9d. per ton, 
according to quality. As the gas and railway contracts govern 
the values of these classes of fuel, this movement in Durham will 
have an important bearing on the future of the Yorlshire, Derby- 
shire, Lincolnshire, Nottingham, and Midland coalfield generally. 
The house coal pis, though they benefited a little by the sudden 
accession of cold weather, are not working so well as they were 
ayear ago. A few of the collieries exceptionally well located for 
business are making five days a week. These, however, are the 
exception, the majority not working more than four days a week. 
Less stacking is going on than was the case twelve months ago. 
This is the only feature which the miners’ leaders will regard as 












to bank is being used up. The general expectation is that the 
miner will have ae employment during the summer months. 
Silkstones are quoted from 12s, 6d. to 13s. per ton; Barnsley house, 
lls. 6d. to 12s. 6d. per ton; nuts, &s, to 9s. per ton; tisiiey 
hards, for export, chiefly to the Humber ports, make lls. to 
12s. per ton; gas coal is weaker at 88, to gs. per ton. A con- 
siderable quantity of manufacturing fuel is being sent into Lanca- 
shire at low rates, smudge being obtained at 2s. 6d. to 3s. 6d. per 
ton. Coke is quoted at from 12s, to 13s. per ton. 

No fresh Government orders have been placed since my last 
letter. Hematites and common forge iron remain unchanged. 
In steel, Bessemer billets are at £5 10s. per ton, and Siemens- 
Martin acid steel fetches £6 ; bar iron, from £5 10s. to £5 15s. per 
ton at works, inn houses report a quiet business, The 
steel trade generally is brisker, and, inquiries being numerous, 
manufacturers anticipate a decided revival next quarter. 

After the annual meeting of the shareholders of Messrs, Vickers, 
Sons, and Company, River Don Works, Sheffield, on the 22nd ult., 
the shareholders were invited to see the working of the great 
forging press, which is 8000 tons—not 6000 tons, as previously 
stated. An ingot, weighing 66 tons, was taken from the furnace 
and conveyed to the press, under which it was swiftly and silently 
ueezed to the required proportions. It will ultimately form one 
of the plates for the Russian warship Three Saints, and when 
finished will be 18in. thick. The shareholders also witnessed the 
rolling of a plate for a Danish battleship. The great machinery 
and accessory appliances, which have been specially constructed 
for the production of all steel armour, worked with wonderful 
ease and absence of noise. At one time the rolling of an armour- 
plate, or its manipulation under the hammer required a small 
army of shouting attendants. Now, with the hydraulic forge and 
skilful contrivances to turn the huge masses of red-hot metal, 
very few hands are needed, and the biggest ingots are manipu- 
lated with the utmost ease and an entire absence of fuss. 

I notice in the new buildings going up on the line of the Sheffield 
street ——— scheme an absence of Belgian girders. Of 
course all the girders marked with English names may not be 
English-made ; but there is a welcome increase in steel girders 
bearing well-known Northern names, 

The Sheffield Gas Company, owing to the coal strike, has to 
take over £14,000 from its reserve fund in order to pay its 
usual dividends—10 per cent. The sixteen weeks’ stoppage cost 
the company an extra sum of £30,000, to meet which the directors 
added 3d. per 1000 cubic feet to the price, which in twelve months 
will wipe off £21,000 of the loss. During last year the company 
— 8500 tons less coal, yet paid £19, odd more for 

oing it. 

The Sheffield City Council, at their adjourned meeting on the 
28th ult., decided by a large majority to support the Sheffield 
Central Station and District Railway Bill, approving of the com- 
pany’s Act “‘ authorising the Corporation, if it deems it desirable to 
do so, to subscribe a sum not exceeding £100,000 worth of thecapital, 
subject to conditions to be hereafter agreed upon between the 
Corporation and the company.” The promoters intend to locate 
the central station in the ‘‘insanitary area,” thus relieving the 
Corporation of that work. The line will traverse the southern and 
oe of the western suburb, and open up new coalfields in the 

nishaw and Eckington districts. 

A respected and generous townsman, Mr. R, A. Hadfield, J,P.— 
Hadfield’s Steel Foundry Company—is making an interesting 
experiment on the Newhall Estate, a short distance from his works, 
He has erected eight workmen’s houses, which he lets at 5s. 6d. a 
week, clear of everythii Each house has a parlour, kitchen, 
and scullery on the ground floor, including a good cooking range; 
two good bedrooms on the first floor, and over the scullery a bath- 
room and water-closet fitted with hot and cold water; and above a 
large attic, which may be made into two bedrooms if required. 
Mr. Hadfield, should he find the experiment answer, will probably 
extend its scope. He was the first employer in Sheffield to lessen 
the working day, and he is understood to be perfectly satisfied 
with the innovation. : 








THE NORTH OF ENGLAND. 
(From our own Correspondent.) 


ONLY a moderate amount of business has been done this week in 
the iron trade, but as producers are oy well situated for 
contracts, they have fully maintained their prices, and the tone of 
the market must be described as satisfactory. Prospects are 
encouraging, and the tendency of quotations is towards an advance ; 
indeed, there is now no reason to believe that lower values for iron 
or steel will prevail within the next half-year. Merchants on the 
Continent give more cheerful a of business, and both makers 
and merchants in this district who deal largely with the Continent 
have recently done a good deal more on shipping account than is 
usual in February. e recent rise in the prices brought in a con- 
siderable number of foreign buyers of pig iron, with the result that 
far more orders were placed than are generally obtained so early 
in the year. During February the pig iron exports from the Tees 
were double those reported in January, and nearly double those 
of February, 1893; in fact, they were the largest reported in that 
month for many years. 

Pig iron exports, both foreign and coastwise, were in February 
much better than were looked for, and have only once been 
exceeded in that month in recent years. They reached 70,308 tons, 
as compared with 61,104 tons in January last, 50,817 tons in 
February last year, and 55,378 tons in February, 1892. . These 
good shipments, coupled with a considerably increased demand 
locally for pig iron, lead to the expectation that the Ironmasters’ 
Association, in their official returns for February, will have to report 
a decrease in stocks, which will be unusual for that month, as 
generally there is a substantial increase. The satisfactory im- 
provement that has taken place in the finished iron and steel trades 
affords a guarantee that the demand will continue on home 
account, and there will also be greater activity in the export, for 
the brisk time is coming on. The opening of the navigation 
season cannot be long delayed, especially if this mild weather 
continues. Two furnaces have just been relighted to produce 
Cleveland iron—one at Messrs. Walker, Maynard, and Co.’s Red- 
car Ironworks, and the other at the Clay Lane Ironworks, but at 
the latter establishment it is intended very shortly to put out two 
furnaces for relining. 

Makers’ prices of Cleveland pig iron have been well maintained, 
as they were under no necessity to sell ; but rather lower prices 
were accepted early in the week for No. 3 iron in second hands— 
not that trade was in any respect worse, but because some of the 
speculators were obliged to sell. Some of them found that they 
were not in a position to accept delivery of all the iron due to them 
in February, and they had to sell to those who could, and that at 
some sacrifice in price. Makers did not generally press such 
buyers to take up iron ; but even in the case of forced sales such 
as these the price of No. 3 Cleveland G.M.B. did not fall below 
35s, 9d., and it cannot now be had at that figure from any seller, 
because, having entered upon another month, there is not any 
pressure put upon the speculators, The effect of this is seen in the 
quotations for warrants, as well as for makers’ iron, the former 
having gone up, and the cheaper lots of the latter are no longer to 
be had. Thus Cleveland warrants, which on Monday were sold at 
35s. 9d. cash, could not be had on Wednesday afternoon at 
less than 36s. 1d., and No. 3 makers’ iron was not under 
36s. for March delivery, and 8d. to 6d. more for April, 
according to brand. The stock of Cleveland pig iron in Connal’s 
stores at February 28th was 110,161 tons, or 1 tons increase 
for the month, this being a much smaller increase than has 
been recorded for months past, and affords an indication that 
trade is improving. No.1 Cleveland G.M.B. pig iron is sold at 
38s., being thus only 2s. dearer than No. 3, in place of the usual 
half-crown. This quality of iron is mostly required for shipment 





satisfactory, indicating, as it does, that the weight of coal brought 


to the Continent, and doubtless, when the navigation season opens, 
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the old difference in prices will be restored. The lower qualities 
of Cleveland pig iron, on the other hand, are relatively dearer than 
No. 3, as they are so very scarce, No. 4 foundry is at 35s, 9d.; 

y forge 35s. 6d.; mottled, 35s. 3d.; and white, 35s. per ton. 
fiived numbers of East Coast hematite pig iron cannot be had 
from makers at less than 45s. per ton, f.o.b., but some of the mer- 
chants have been selling this week at 44s. 9d. Several brands are 
fully 45s, 6d. Messrs. Connal and Co., at the end of February, 
had 35,548 tons fof hematite iron in their stores, an increase of 
507 tons during the month. Rubio ore—50 per cent.—is generally 
quoted 3d. higher than last week, 12s. 9d. delivered at Middles- 
brough wharves. 

The blast furnacemen in this district are moving with a view to 
bring about the establishment of the eight hours at the furnaces. 
The system of three shifts per day has already been tried at one of 
the pig iron works in the district, and found wanting. It added 
considerably to the cost of production, and had to be abandoned 
after about a year’s trial. The only district where the eight hours 
has been applied at blast furnaces is on the West Coast, and there it 
has added to the costof production. Itisacknowledged by theleaders 
of the men that it will add to the expense, and they put the increase 
in the cost of labour at 15 per cent., but the employers hold that it 
will be considerably more. The men state that they do not want the 
masters to be saddled with all the cost of the change, but they 
themselves are prepared to make some sacrifice. With twelve- 
hour shifts the men have to work every other Sunday from six a.m. 
till six a.m. Monday, and for that they get thirty-six hours’ pay, 
z.e., time and a-halt Now with the eight hours the men would be 
called upon to work the double shift once in three weeks, and they 
pro that for this sixteen hours only ordinary time should be 
paid, so that would reduce the cost of labour 6} per cent. They 
argue that the master would be partly recouped by getting a better 
quality, and a larger quantity of iron out of his furnaces, for with 
shorter hours the furnaces would be more regularly fed. 

Orders for finished iron and steel are fewer this week, but manu- 
facturers have a large number of contracts on their books, and 
adhere to their quotations very firmly. Common bars are quoted 
£5 2s. 6d.; best bars, £5 12s. 6d.; best best bars, £6 12s. 6d.: iron 
ship plates, £5; iron boiler plates, £6; iron girder plates, £5 5s.; 
iron ship angles, £4 lis.; iron engineering angles, £5; steel ship 
plates, £5 7s. 6d.; steel boiler plates, £6 7s. Sd.; and steel angles, 
£5 per ton, all less 2} per cent., f.o.t. at producers’ works. The 
rail manufacturers still complain of the dearth of orders, but keep 
their quotations at £3 15s. net for heavy steel rails, while steel 
railway sleepers are at £5 net at works. 

Mr. John Hutchinson, who for the past three years has been 
secretary of the Darlington Steel ai en Company, has been 
appointed secretary of the Ebbw Vale Steel, Iron, and Coal Com- 
enw. Mr. William Whitwell, the senior partner in the Thornaby 

ronworks, Thornaby-on-Tees, and the president of the Board of 

Conciliation for the Northern Manufactured Iron Trade, is about 
to have a month’s sojourn in Italy to recruit his health. Mr. 
William Belk, the engineer to the Hartlepool Port and Harbour 
Commissioners, met with a serious accident on Monday, a piece of 
ordnance slipping over and breaking his leg. 

The proposal of the North-Eastern Railway Company to abandon 
the Boroughbridge and Ripon Canal is not to be allowed to pass 
without opposition, as a memorial has been sent to Mr. Mundella 
asking him to oppose. The company, it seems, is by Act of Par- 
liament bound to “‘keep and maintain the canal well and 
sufficiently repaired, dredged, cleansed, scoured, and in good order 
and condition,” but it is alleged that they have systematically 
neglected their statutory obligations. Mr. Mundella’s reply was 
encouraging to those who desire the maintenance of the canal. 

The shipbuilding industry is now a and the engineer- 
ing trades continue to improve. At Walker a few days ago Sir 
W. G. Armstrong, Mitchell, and Co. launched a steel screw tank 
steamer for Messrs. Rasouloff Brothers, Baku, and intended for 
trading on the Caspian Sea. She will carry 30,000 poods of kero- 
sene, and her boilers will be so arranged that astatki fuel may be 
used. Messrs. Thomas Richardson and Sons, at Hartlepool, are 
supplying triple-expansion machinery on board the steamer 
Chiltern, which belongs to the Eastern Telegraph Company, and is 
fitted with all the necessary appliances for ocean cable-laying, 
picking up, and repairing. On the Wear during February five 
vessels registering 13,306 tons were launched, and for the two months 
of this year there have been eleven vessels of 32,850 tons launched, as 
compared with seven vessels of 14,679 tons in the corresponding 
period of last year. 

The coal trade is slack, a good many of the collieries not working 
more than four days per week, and prices are weak. The pro- 
ducers of Northumberland small steam coal are proposing to follow 
the Durham gas coalowners in establishing a Sales Association to 
regulate the prices at which their produce shall be disposed of. 
The complaints of scarcity of wagons in this district have abated 
considerably since the coal trade became so quiet, and it is hoped 
that before the autumn briskness commences the North-Eastern 
Railway will have secured wagons enough to cope with the traffic. 
They have some 2000 on order, besides a number of locomotives, 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 

THE Glasgow pig iron market opened flat this week, and there 
was considerable pressure to sell Scotch warrants, a large quantity 
of which changed hands on Monday at declining prices. A some- 
what better feeling has since characterised the market, but the 
amount of business done has been limited. Scotch warrants have 
sold from 43s. 2d. to 42s. 114d. cash; Cleveland, 35s. 10d. to 
35s. 1ld.; and Cumberland hematite at 45s. 

The prices of makers’ pig iron are as follow :—G.M.B., f.o.b. at 
G w, No. 1, 44s. 6d.; No. 3, 43s. 6d.; Carnbroe, No. 1, 46s.; 
No, 3, 45s.; Clyde, No. 1, 49s. 6d.; No. 3, 46s. 6d.; Gartsherrie, 
No. 1, 51s. 6d.; No. 3, 48s. 6d.; Calder, No. 1, 52s. 6d.; No. 3, 
48s. 6d.; Summerlee, No. 1, 54s.; No. 3, 48s. 6d.; Coltness, No. 1, 
57s.; No. 3, 51s.; Langloan, No. 1, 60s.; Glengarnock, at Ardrossan, 
No. 3, 47s.; Dalmellington, No. 1, 47s. "ba. 3 No. 3, 45s. 6d.; 

linton, No. 1, 47s.; No. 3, 45s. 6d.; Shotts, at Leith, No. 1, 

. 6d.; No, 3, 50s. 6d. 

The shipments of pig iron from Scottish ports in the past week 
show a marked improvement, amounting to 8918 tons, compared to 
4219 tons in the corresponding week of last year. There was 
shipped to Italy 2520 tons; United States, 350 tons; South 
America, 200 tons; Australia, 260 tons; France, 115 tons; 
Germany, 10 tons ; Belgium, 150 tons ; Spain, 16 tons ; China and 
Japan, 280 tons; other countries, 812 tons; the coastwise ship- 
ments being 4205 tons, against 2602 tons in the same week of 1893. 

The output of special brands continues limited, being on the 
whole very considerably less than this time last year, and there 
are several well-known brands that are not offered at all by 
merchants, owing to the difficulty of obtaining them; the output 
of these being so limited that it suffices only to meet the wants of 
customers trading directly with the makers. It is in conseqnence 
of this state of matters that prices are maintained, rather than 
owing to any marked expansion in the business. At the same 
time, it is gratifying to notice that the foreign demand is improving, 
and it is hoped this feature may continue. 

Since last report one furnace has been taken off ordinary iron 
and one added to the number producing hematite. There are now 
thirty-seven making ordinary and special brands; twenty, hema- 
tite ; and three, basic ; total sixty, compared with sixty-five at 
this time last year. 

The consumption of hematite iron is gradually increasing. 
Although the business done in hematite warrants is small, the 
direct trade with consumers is growing. Prices are kept down, 
however, .by keen competition between English and Scottish 
makers. This competition entered upon a new phase a few months 
ago, when the importation into Scotland was commenced of 





Middlesbrough hematite. Formerly the Scotch makers had only 
to compete with those of West Cumberland and North Lancashire, 
and they usually felt that formidable enough. When it was pro- 
ee ogee the beginning of the present year—to introduce 

ematite pigs from the Middlesbrough district, the general opinion 
in iron circles appeared to be that the project was impracticable. 
Since that time, however, a number of cargoes have been brought 
to Grangemouth, and the iron conveyed thence to the Glasgow dis- 
trict for consumption in the steel works ; and hematite now forms 
a fair proportion of the entire imports of pig iron from the North- 
east Coast of England. 

The improvement in the steel trade continues, and is likely to 
become still more pronounced as time passes, e requirements 
of the shipbuilders are likely to be greater than could possibly 
have been oe as the amount of tonnage placed is great. 
Scarcely a day has passed during February without fresh ship- 
building contracts being announced, and the quantity of steel 
me | for the vessels now in hand is such that steelmakers may 
now calculate upon active work throughout the year. The steady 
flow of business has enabled prices not only to be maintained but 
somewhat improved. 

Finished iron, which has been very quiet since the beginning of 
the year, is now showing more animation. The principal works 
are getting fairly busy, and there is now rather more stability in 
prices, 

The shipments of finished iron and steel goods from the Clyde 
in the past week embraced machinery to the value of about 
£21,000, of which £3970 represented sewing machines, and there 
was also dispatched steel goods worth £12,140, and general iron 
manufactures to the value of £11,230. 

There is a considerable improvement in the shipments of coal 
compared both with the preceding week and the corresponding 
week of last year. The total quantity shipped in the past week 
was 140,395 tons, an increase of 27,458 on the week, and of 
34,592 on the same week in 1893. For the eight weeks of the 
current year there is an te increase in the shipments, 
coastwise and foreign, of 257,221 tons. Trade has been quiet 
both in Ayrshire and in Fife, the shipping still suffering from 
the recent storms. The prices at Glasgow Harbour are :—For 
main coal, 8s.; ell, 8s, 9d. to 9s.; splint, 9s.; and steam, 9s, 6d. to 
9s. 9d. per ton. 











WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 

THE good sense of the colliers of South Wales and Monmouth- 
shire was excellently expressed on Saturday last at Cardiff, by the 
resolution given at a meeting attended by the representatives of 
56,000 colliers to abide by the sliding scale. Practically, they now 
leave the subject settled for twelve months, during which time 
they hope some amendments may be brought about in the details 
of minimum wage and larger percentages. They uphold the 
principle of the scale, and thus confidence in the Welsh coal trade 
is secured, and colliers say federation will seek in vain to get a 
foothold here, taking the most hopeful view of its supporters, for 
a season or two, The resolution to which I refer, and the meeting 
at Cardiff, were the results of a circular issued by the colliers’ 
delegates, Mr, Abraham—-Mabon—D, Morgan, and others, calling 
the attention of their constituents to the fact that the time was 
drawing near when they must decide for or against the scale. 

The proceedings of the meeting were of considerable length, but 
I have ae the gist, and now all that is wanted is ample trade, 
and so far the year is opening well. Last week, for example, the 
total coal shipments from the Cardiff ports were close upon 
320,000 tons, or nearly 70,000 tons above the weekly average of 
last year. As s Newport and Swansea both figured well, 
Swansea despatc 44,530 tons, instead of an average 30,000 tons. 
I note some interesting statistics published from one of the oldest 
coal valleys, that of Aberdare, from whence, in the early years of 
coal history, the first sample of steam coal was sent to London 
packed up ina parcel. During the past year there were 2,147,705 
tons of large coal worked and 355,63. of small coal, and 164,723 of 
re be ag 14,087 of small coal worked in other parishes, but brought 
to bank in Aberdare. On the whole these figures show a slight 
falling off, but still ample proof is afforded that the labours of 
nearly a century have left a good deal of the old coalfield intact. 

It was noticeable at Cardiff on Saturday that the latest colliery, 
that of Llanbradach, has come to the front, its output swelling 
the bulk of coal traffic for dispatch. The coal appears of excel- 
lent quality. 

Prices appear generally to have got into a groove, and similar 
quotations to those of last week were given mid-week on 'Cha 
at Cardiff. Best steam coal ranged from 13s. to 13s, 
ig best 12s. 6d., ordinary 10s, 6d. to 11s.; small, 6s. 6d. to 


In house coal one fact was very apparent this week, that 
buyers were not going in for quantities, evidently in the belief 
that prices are on the eve of changing, and so winter figures 
must be put aside. Best house sold at 13s, 6d. to 14s.; No. 3 
Rhondda, 12s, 3d. to 12s, 6d.; brush, 10s. to 10s. 3d.; small, 8s, to 
8s, 3d. No. 2 Rhondda—large, 9s. 6d. to 10s.; through, 8s. to 
8s. 3d.; small, 6s. to 6s. 3d. imilar prices prevail at Swangea, 
and in addition best anthracite commands from 12s, 9d. to 
13s. 3d, second quality 10s. to 10s. 6d., ordinary from 9s.; small 
culm from 4s, 

Pitwood is in better demand ; but as stocks are large, prices 
remain at 14s. 9d. for best. Patent fuel is now beginning to figure 
in quotations in two forms, ordinary and best household. For the 
latter, Cardiff price is 13s, 9d. to 14s, 3d.; ordinary, 12s, 3d. to 
12s. 6d. Swansea prices :—Ordinary, lls. to 11s. 6d. Last week 
Swansea exported 1070 tons of patent fuel to France, 1050 tons to 
Spain, 5760 tons to Italy, and 1800 tons to Algiers. 

In the face of only a moderate iron and steel trade, it is not to 
be expected that coke would show improvement. Swansea prices 
are as low as 14s, to 15s. for furnace, and best foundry from 19s, 
Cardiff prices are 16s. 6d. to 17s, furnace ; foundry, 18s, 6d. to 
19s. 6d.; and special foundry, 21s. to 22s. 

In an interview with one of the leading iron and steel agents 
this week, I was sorry to learn that prospects are far from bright. 
The great staple up to a short time ago, steel bar, is in lessened 
demand, and until the tin-plate tariff question is settled only a 
moderate inquiry is expected. I have been struck with the change 
of late at the principal works, the long lines of laden trucks being 
represented now by solitary ones, showing that small orders, 
‘“‘parcels,” and special brands, are the features of the day. There 
has been a large consignment of rails dispatched during the week ; 
only a few isolated ‘‘iron” cargoes. In one department, that of 
iron ore, there has been a good deal of animation at the chief 
works, sr still some degree of hopefulness. Cyfarthfa, 
Dowlais, and Ebbw Vale, have received large quantities, and the 
ore market is firm. One novel cargo was cleared from Newport 
during the week, 1000 tons of iron cinders to Holland. 

Welsh iron cinders of the present day do not offer the tempta- 
tion which the cinders of early iron days afforded. The refuse of a 
furnace in the Taff Valley dating from the time of Queen Elizabeth 
contains 50 per cent. iron, or about the same as the Romans left 
behind them in the cinders of the Forest of Dean. 

I regret to hear that, so far, the activity in the Navy and in the 
merchant service has not told upon Welsh steel, the North taking 
the chief, if not the whole. 

Quotations in iron and steel having to all appearance touched 
bottom, remain unchanged. The last on Swansea Exchange were 
as follows:—Glasgow pig, 43s. 4d.; Middlesbrough, 35s. 10d.; 
hematite, 45s.; for mixed numbers steel rails, heavy, £3 15s. to 
£3 17s. 6d.; light, £4 10s. to £4 15s,; Welsh bars, £4 15s.; sheet 
iron, £6 10s. to £6 15s.; steel sheets, £6 10s. to £7 10s. Bessemer 
steel, bars, £4 2s. 6d, to £4 5s.; Siemens, £4 5s. to £4 7s, 6d. 

Tin-plate quotations are at the old dead-level. Ordinary 
Bessemer, 10s, to 10s, 3d.; Siemens, 10s, 3d. to 10s, 6d.; ternes, 





from 20s, to 24s.; and best charcoal, from 11s, 9d. to 12s, 9d. The 
storms have added to the Sqraee in the tin-plate trade, and tho 
total shipment of last week was only 45,267 boxes, From the 
works the total received amounted to 62,599 boxes. There ig a 
trifling improvement, I hear, in demand, and probably the 
shipments this week, with improved weather, may be larger, 
Still there is no concealing the fact that the American question is 
acting like a nightmare upon the trade, for even improved con. 
sumption of plates by Russia does not make up for the tardiness 
of Wales’ best customers—the United States. 

There are a few minor strikes in the district. At the Penybont 
pit of the Tillery Company the men have objected to go down 
“because the new screen is wider apart than the old one, thus 
allowing more small to ~~ There is a dispute with the timber. 
men of Aberghorki, and a grievance at Ynsfeio Colliery, in refer. 
ence to household coal, At No, 1 Ferndale there is an alleged 
curtailing of allowances, and a slight dispute at Tylorstown, 

Two colliers were killed at Risca this week. Fortunately, though 
er warnings have been stringent, no accident of the old type 
has taken place. There is a most serious discussion now waging 
as to safety lamps, and in important quarters it is stated that some 
of the best can be opened easily, and re-locked. This question 
should come before the colliers’ parliament, the Sliding Scale Com. 
mittee, and be officially tested. 

At Briton Ferry a fair output of pig and tin bar continues, 
Vernon, Raglan Bay and Gwalia Works are going regularly ; Jersey 
and Villiers are idle. 








NOTES FROM GERMANY. 
(From our own Correspondent.) 

DurinG the week now past the business doing on most of the 
iron markets in this country has been quiet, but pretty regular, 
and there is decidedly more firmness noticeable with regard to 

rices, especially in the finished iron and engineering department, 

n Silesia the different branches of the iron industry are rather 
more satisfactorily employed now than they were some time ago, 
the reduction of the export tariffs to Russia having favourab] 

influenced the general iron business. Forge and foundry pig stil 
remain rather quiet, while the various articles of manufactured 
iron are in fair request. 

In all branches of the Austro-Hungarian iron trade quite a 
lively business has been doing upon the week, demand and inquiry 
having considerably improved lately. Although prices begin to 
show more firmness, there is not as yet any definite material 
improvement perceptible, buyers refusing to pay more than is 
absolutely necessary, and as makers of iron are still rather anxious 
to secure fresh work at almost any price, it may be some time 
before an advance can be carried, ere is a pretty good activity 
noticeable at the machine factories, while the wagon and _loco- 
motive shops have orders on their books for some weeks only, 

The improvement on the Belgian iron market, which was 
reported in previous letters, has been but of a passing nature, 
There is again much competition going on among the different 
works, underquoting one the order of the day. For both 
inland and foreign demand prices are decidedly moving down. 
wards. Bars as well as girders and plates have decreased 3f. to 
4f. p.t. against last month. Quotations are:—For Luxemburg 
foundry pig, No. 5, 48f.; forge pig, 54f. p.t.; merchant bars, No. 1, 
112°50f.; No. 2, 11°7f.; No. 3, 122°50f. p.t.; girders, 112°50f. p.t.; 

lates, No. 2, 127f.; No. 3, 147f.; No. 4, 217f. p.t.; thin sheets, 

60f.; steel plates, 160f., all per ton free station. Steel rails for 
exportare quoted 95f. p.t. 

The French iron mend. wt remains in a firm condition, the greater 
part of the works being well employed on orders for railway and 
engineering requirements. The condition of prices in general is a 
fairly gi one, the tendency being in an upward direction, at 
least for most articles of finished iron. 

In the iron and steel trade of Rheinland- Westphalia no actual 
improvement bas taken place, but there is a somewhat better tone 
in prices repo! this week. The demand for pig iron is pretty 
lively in the Siegerland district, spiegeleisen being the sort that is 
best inquired for at the present moment. Me / a very indifferent 
business is still being put through in the maileable iron trade; bars 
remain in irregular request at pretty firm quotations, while 
the demand for girders is still very small, and the condition of 
prices most unsatisfactory. In the hoop trade rather more anima- 
tion has been noticeable during the last few weeks, and quotations 
are pretty firm. There is still a most irregular business done in 
the plate and sheet department ; the prices generally offered are 
complained of as being unremunerative, and in no proportion to 
those of the raw materials. In some instances quotations for 
sheets have exhibited much firmness, but still there can be no 
talking of profit. Drawn wire and wire nails, as well as rivets, are 
very much neglected, 4 

There is also but little activity reported at the foundries and 
machine factories, while the tube mills are rather well-off for 
orders, Statistic figures show that in 1893 the output of coal in 
Prussia has increased 3°35p.c., and consumption increased 3°76 p.c. 
against the previous year; in brown coal production increased 
1°51 p.c. and consumption rose by 2°36 p.c., compared to last year. 
The total production of coal was on 341 collieries 67,639,887 t., 
against 65,445,555 t. in the year before, showing an increase of 
2,194,332 t. Of these, 38,615,610 t. fall to the mining district of 
Dortmund, against 36,847,146 t. last year ; 20,685,487 t. fall to the 
Breslau district, against 19,849,242 t. last year ; and to the mining 
district of Bromberg fall 7,798,885 t., against 8,170,353 t. in the year 
before. While according to above figures the output of coal in the 
Dortmund district has increased 4°80 p.c., and in the Breslau district 
4°21 p.c., the production in the mining district of Bonn has decreased 
4°55 p.c., in the district of Clausthal decrease amounted to 
5°22 p.c., and in Halle it was 48°39 p.c. The number of colliers 
amounted to 259,065, against 257,720 in last year. The only 
district which shows an increase in the number of colliers 1s 
Dortmund + 4219, while in Bonn there were 1698 less employed. 
Output in brown coal amounted to 17,517,511 t., against 
17,256,252 t. in the year before ; of these no less than 15,723,058 t. 
fall to the Halle district. Consumption of pit coal has increased 
2,376,575 t. against last year ; that of brown coal rose 330,773 t. 








AMERICAN NOTES. 
(From our own Correspondent.) 
New York, February 21st, 1894. 

THE industrial situation is slowly improving in all sections, but 
the volume of business, as indicated by bank clearings, is over one- 
third less than a year ago. The distribution of merchandise is still 
restricted to the absolute requirements of thecountry, and the placing 
of orders is also kept within the closest bounds. Still there is a 
better feeling in all channels, and business will no doubt improve, 
and firmer prices will be the outcome within possibly sixty days. 
The iron trade has passed through a severe ordeal, and bitter 
competition, maintained by the more advantageously located 
plants, keeps prices at virtually cost limits, so that there is an 
unwillingness to accept long-running contracts. Yet the fact is 
pretty clearly recognised that the termination of discussion on 
economic questions at Washington will mark an era of general 
improvement for several reasons. Very much capital is idle. Cost 
of operating industries of all kinds has been greatly reduced, so 
that the foundation has been laid for a permanent improvement. 
Forge iron is 10 dols, at Pittsburg ; steel billets, 16 dols.; steel 
rails, 24 dols, at mill; structural shapes, 25 dols. to 30 dols, Pig 
iron production, 100,000 tons per week, 








Tue Late Mr. Gattoway.—The portrait of Mr. Galloway, 
which appeared in our issue of February 16th, was from & 


photograph by Mr, Keston, of Stretford Studio, near Manchester, 
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THE PATENT JOURNAL. 
Condensed from ‘ The Raw Official Journal of 
‘atents. 


Application for Letters Patent. 
«.* When patents have been ‘‘communicated” the 
“name ands address of the communicating party are 
printed in italics. 
15th February, 1894. 


9238. Trzs and Scarves, E. 8. Hoare, London. 

3280. SELF-ADJUSTING BLIND BRACKET, J. Haywood, 
Wotton-under: ty 4 

3240. > ag for Starrs, E. Nuttall and T. Oddy, 
Roch 

sou, Wares Cuosets and other Basins, T, W. Twyford, 
Birmingham. 

3242. FLusnine O1sterns, T. W. Twyford, Birming- 


nam. 

3243. Joints for WaTeR Cvosets, T. W. Twyford, Bir- 
mingham. 

3244. Batu Froats, T. W. Twyford, Birmingham. 

3245. LEAD-COVERED CaBLes, D. Cook, Richmond. 

3246, SecTIoNAL WaRPING Macuines, W. G. Bywater, 


3247. Coverine for Borries, W. Brocklehurst, Maccles- 
field. 

$248, SusPeNvDING Trousers in WaRpRozEs, R. Phillips, 
London. 

3249. Pickina Mecuanism for Looms, T. Amey, Man- 
chester. 

3250. Maxine Ticat Joints in Drains, J. Farley, 


ndon. 

3251. Boren Tuves and Fives, &c., W. J. Parkyn, 
Manchester. 

$252. Manuracture of Borer Fivgs, W. J. Parkyn, 
Manchester. 

3253. Gotr Ciuss, R. R bottom, hest 

3254. Stoves for Cookine > ame tig F. T. Brookes, 
Birmingham. 

$255. Apparatus for Curtinc Hair, E. Entwistle, 
Blackburn, 

3256. MovaBLe Hooks for Hats and Coats, W. Cliffe, 
Huddersfield. 

3257. Harr-pins, H. Duvall.—(Z. Clapham, New Zea- 
land.) 

3258. ADVERTISING, W. Jones, Bristol. 

3259. TREATMENT of FLakep Gratin, J. A. Fawcett, 
Newcastle-on-Tyne. 

3260. Fotpine Sroois, W. W., L. M., A. J., and T. H 
J. Lewis, Pe 

$261. CourpLinc of Rattway Enornes, R. Sibbring, 
Liverpool. 

3262. CLasp for Fur Necxiet, W. Hyman, London. 

3263. Ick-crtaM Freezers, R. W. Barker.—(J. J. 
Malone, United States.) 

$264. Frxive Cutters in Borino Bars, G. Johnson and 
A. W. Young, 

a Comprnep Letrer aud Envevors, R. B. Black, 

3266. 
3267. — Bearino, A 





iw. 
IcycLes, W. —_ London. 
Sharp and W. C. Wallace, 


G 

8268. eax Borers, A. R. Kay, Manchester. 

3269. Winpow Frames, W. Sainsbury and A. E. A. 
Bennett, Bristol. 

- Frauts for CONSERVATORY, S. Woodhead, Middles- 


8271. -_y for Locks, C. Wall, Dublin. 

8272. Tires for Cycies, E. Tuteur, London. 

"and Arc Lamps, A. Chester and J. J. Rathbone, 

don. 

274. CLipprnc Macuines for Woot, &c., T. A. Judge, 
e ghefficld, 

8275. ApsusTABLE Hanpies for DRILLING MACHINES, 
J. Chapman, Sheffield. 

8276. Drarnace Traps, J. Kilpatrick, Glasgow. 

3277. ConsTRUCTION of Exvecrrica, Casies, G. H. 
Nisbett, London. 

3278. Tap, J. Winterflood, London. 

3279. Tar, F. C. Armstrong, London. 

3280. Curr Protectors, Ing" eton, Birmingham. 

8281, ReouLators for Hypravuic Pressure, J. W. 
Lawrence, London. 

3282. EYELET Tare, J. Smith, Carshalton. 

_— IRONING GENTLEMEN'S SILK Hats, J. O'Neill, 

—_ ol Bearinos, W. Badger and H. Badger, 

8285. Tox Brock Mope.work, &., H. Hawgood, 
London. 

8286. Buripinas, J. Rettie, London. 

3287. Domestic Stoves or FIREP Laces, J. W. Spencer, 
London. 

a ok _ and Carriace Axves, &c., G. Jobson, 


3289. Woop Inuay, G. J. Money, , ante 

3290. Watercress Liqueur, B. Bouyoud and A. 
Velleut, London. 

8291. ELEcTRIC ra Lamps, A. W. Money and H. Nash, 






ion. 
8202, Typzwriters, E. G. Matthewson, London. 
$293, Game of Gotr for Carpets, &c., W. 8. Simpson, 


ion, 
8294. ee Licutinc Apparatus, M. Peterson, 


8295. "FUANITURS Sprinos, A. J. Boult.—(E. Franken: 
a Germany.) 
Lastina Boots, C, H. Dale and F. J. Dale, 
on. 
ae Lusricators or O1 Containers, J. Halliday, 
vel 
-_ Device for Prore.iinc CarRiacEs, B. Flamm, 


8299. B 4 Covupuines, J. Giirnot and B. Hitibsch, 

3300, Lirtine Macuinery, G. Tangye and T. Meacock, 
ndon. 

8301. mn 8. Pitt.—(L. Casella and Co., Ger- 


un, 
. Gawressves Pumpine, &c., J. E. Lawrence, 
London. 
3303. OPERATING VaLves, A. Décombe and P. Lamena, 
London, 
3304. Pins, 8. W. Pedley, London. 
3305. PoRTABLE ENarnes, L. Darras, London. 
3306. Dressinc TextiLe Fasrics, J. Y. Johnson.—(G. 
and H, Bauche, France. 
8307. hed Gas, R. T. Glover and J. G. Glover, 
on. 
3308, "Bawcowe, W. G. G. and W. Sharpe and Sons, 
London. 
8309, CanpLe Houpers and other Frrrinas, C. Kranz, 
mdon., 
8310. Fumioators for Seasonino Pipes, D. W. Fessey, 
on, 
“1 anne Bracket for Wixvows, J. 1. Thomas, 


8312, Arc Lamps, H. H. Cooper and The Electrical 
Installation Co., London. 

8. Penwirrr, J. Fr, Stonier, London. 

. Dress Stups, W. T. Greene, London. 

. Pipe Jomrs, T. J. Hussey, London. 

. Game, A. M. Jackson, London. 

. Buacxine Howper, F. Hewett, London. 

. SELLING Gas, J. Gow and The Gas Meter Co., 


Lenten. 
&c., A. Kiesow, 
8320, Lowe for Heatinc Geysers, J. Winterflood, 
on. 


HrpRocAnsox BURNERS, 
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8321. en Hair, G. Sedgwick and F. E. Dannell, 
ast Foupina or Camp Stoots, A. ae, London. 


Hats, &c., A. McMeekin, D 
3324, TRANSPARENT Compass, P. 5 London. 


3325, Rsqurans for Grinpinc CuisExs, A. F, Denison, 


3826. Envevore Letters, P. L. Fison and H. Illing- 








a Bauinc Presses, W. H. Mackesy, Tunbridge 

8328. ComBINATION CaRD and Envevors, P. L. Fison 
and H. Illingworth, Halifax 

329. MANUFACTURE of CARD — J. Platt, Halifax. 

8330. Dressinc Sirk, H. Hoyle and E, Scarborough, 
Halifax. 

8331. DeTracnasLe Hees and Sous of Boots, &c., J. 
France, Halifax. 

8332.  caenneed Jonts of Meta Pipgs, R. Holt, Liver- 


poo 

3333. oc for ANNIHILATING Fumes, W. Ambler, 
Bradford. 

$384. ADJUSTABLE Spanners, R. kgs agg Bradford. 

8335. Rotary Suetves, T. Brooks, T. Brooks, jun., 
and J. A. Holt, Oldham. 

3336. CANDLESTIC «s, R. H Hepburn, Birmingham. 

3337, SEPARATION of Dust from Arr, D. Wolstenholme, 
Manchester. 

3338. Caton, W. Parry, jun., Bangor 

3339. CHARIOT Gear, W. Skerry, Newcastle-on- Tyne. 

3340. Tires, Rims, and Wuee.s of Bicycies, J. C 
Smith, Co. Cork. 

3341. DRAWING Pin, J. Wilday, Birmingham. 

3342. HypRAULIC Propuision of VessELs, E. Davies, 
London. 

3343. RerRiGERATING Basket, G. C. Conley, Hereford- 
shire. 

3344. Hat-Linunos, T. G. Hobbs, Luton. 

3345. CLeanino Tin-pLats, 8. Foster and E. Beard, 
Monmouth. 

3346. Toy, F. A. Mills, jun., Dublin 


3347. teeny sabre Presses, J. Marshall and E. J. 
R. Berger, Glasgo’ 

3348. PULLEYs, ra i. Middleton and G. Macbeth, 
Birmingham. 


8349 Harness Sappies, A. Wincer, Birmingham. 
8350. Buckues, J. W. Brooks and A. D. Robinson, 
Birmingham. 
3351. SHow-carbs, D, and I. Waine, Birmingham. 
3352. Borrte for Poisonous Mixtures, H. Goodwin, 
London. 
3353. Hygienic Umprecia Sranp, 8. A. E. Merritt, 
Wallington. 
3354. Looms, J. Howarth, Bury. 
3355. Tursines, 8. and G. H. Harrison, London. 
8356. Frames for PREPARATION of YaRN, W. H. Hoyle, 
mdon, 
a WeicHING Apparatus, R, Wallwork, Man- 
cheste 
8358, Oyster OreneR, A. E. L. Foll, Northampton. 
3359. Boiters, H. Clay, London. 
8360. Or, Stoves, R. Poore, J. F. Jamieson, and L. 
Thomas, London. 
3361. Pneumatic Pepa. for Cycies, W. A. Hemmings, 
London. 
3362. SHARPENING Razors, G. Newnes and W. Allan, 
mdon. 
3363. Arc Lamps, 8. S. Allin and W. H. Wood, 
London. 
3364. Tosacco Pires, J. H. Adams, London. 
3365. Topacco Poucnes, R. Heywood, London. 
3366. VeLocipepes, B. Green, London. 
“J Puotocraruic Cameras, &c., R. L. Decaux, 
mdon. 
3368. gga the Force of Waves, T. M.S. English, 


Lon 
3369. Wasners for Locxinc Bo tts, J. Walsh, jun., 
London. 
8370. Se_r-actinc Rotary Motor, C. E. Hugman, 
ndon. 
3371. Device for Supportinc Bicycies, E. Pothier, 


ndon. 

8372. Oxipes, &c., 8. Z. de Ferranti and J. H. Noad, 

London. 

8373. Vatves, C. H. Gra: 

3374. DouBLe PLusH, 
Germany. 

3375. Scissors or Sugars, R. B. Donkin, Liverpool. 

3376. ELectric Wire Coverinos, J. B. Holroyde.—(C. 
J. Holroyde, Australia.) 

8377. ReParrino Punctures in Rusper, C. H. Gray, 
London. 

3878. Yarn Hanks, W. P. Thompson.—(£. Hacffely, 


, London. 
. P. Thompson.—(£. Claviez, 


Germany ) 

3379. Currinc Ham, Bacon, Beer, &c., L. Gerrard, 
Liverpool. 

3380. Grirpinc Pieces for Boots, &c., B. J. Cheney, 
Liverpool. 


3381. Screens, M. Booth, London. 

3382. Suow-caRDs, E. J. Lloyd and H. W. Christmas, 
mdon. 

3383. Sream Enoine Inpicators, &c., 
mdon. 

3384. INCANDESCENT Execrric Lamps, J. W. Turnbull, 


F. Sargent, 


mdon, 

3385. WHee.s of Cycies and other Venicues, W. Doig, 
ondon. 

3386. Armour, &c., J. L. Curtis and B. L. Mert, 


London 

3387. Covers for Pneumatic Tires, T. B. Jeffery, 
London. 

8388. Gratinc Nutmgas, P. R. J. Willis.—(A. H. 
Scarles and D. G. Murphy, United States.) 

3389. WasHinc MACHINE, J. R. Manning, Lendon. 

3390. StaLiion SureEp, D. G. Tenney, oe. 

3391. — Wuee. Tires, &c., E. H. Lobner, 


Lo 
3392. , Cases for Dry Materia, W. A. Crombie, 
ndon. 
3393. MuLTIPLE Ciasp, A. Prym, London. 
3394. CoLLectine NicotinE in ToBacco Pipss, T. Blain, 
London. 
3395. MaNnuractuRE of O1L-Gas, W. R. 
mdon. 
3396. BinocuLar Grasses, L. Huet, London. 
3397. D1azo-compounps, J. Y. Johnson.—( The Badische 
Anilin and Soda Fabrik, Germany.) 
8398, VEGETABLE CUTTERS and SLIC ers, J. G. Baker, 
London. 
8399. Rorary Macyetic Fretp, W. Langdon-Davies, 
London. 
3400. AuToMATIC Expansion Gear, M. H. Robinson, 


Herring, 


ndon. 

3401. Liquip Ratsinc Power Puants, E. Kaselowsky, 

ndon, 

3402. aaa of Looms, A. Balfour and J. Miller, 

ondon. 

3408. Meta Cans, The Naamlooze Vennootschap tot 
Exploitatie van Verwer's Vernis en Stoommetaal- 
drukkerij and C. Verwer, London. 

3404. Cuecxinc Recerpts for Goons, 8. Solcberg, 
London. 
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8405. Bep-Pan, St. Clair 8. Knox, Bristol. 

8406. Fotpine Suart, W. V. Wheatcroft and J. Sea- 
man, Birmingham. 

8407. Soap-HoLpDER, D. G. Cameron and W. Edwards, 
London. 

3408. WaTerR-TUBE Borters, H. F. Day and R. War- 
riner, Gateshead-on-Tyne. 

3409. Coverinos of Raitway Wacons, E. G. Norris, 

stol. 

8410. Mup-cuarps for VeLocirepes, C. J. Watts, 
London. 

8411. Miners’ Dritis, J. Marriott, Derby. 

8412. SHUTTLE Ag Mackison ont. Tattersall, 
Bamford, near Rochdal 

8413. MANUFACTURE of Sas, R. C. Wilson, Liverpool. 

8414. Firrerinc Apparatus, A. J. Boult.—(P. de Mol 
and A. Wilbaux, Belgium.) 

8415. Cor Tuses for Weavers, W. P. Thompson.—(A. 
Schmidt, Germany.) 

8416. Pirz Coupiincs or Joints, D. M. Walker, Man- 
chester. 

8417. Woop-workine Macuings, E. Wilson, Leeds. 

3418. Meratiic Bepsteaps, J. Middleton and H. Hor- 
wood, Birmingham. 

8419. APPLIANCE for Cizaninc Winpows, F. D. Ham- 
mond, Steckport. 

— Ss CARBURETTER, A. A. Routledge and W. Usher, 





8422, GENERATING — by Execrricity, W. Rock- 
liffe, Newcastle-on- 

3423. Borr.es, J. Wilson Dundes. 

3424. PNeumatic Tires for Cycuzs, J. Harrison, Man- 

chester. 

8425. Protectors for Boots and Sxozs, C. McCallum, 


G Ww. 
3426, Exectric Lamps, D. Hunter and W. A. Jack, 
Glasgow. 


3427. PorTABLE FIELD Crane, J. Drummond, Glasgow. 

8428. CLorues Horss, 8. E. Brice, Southsea. 

3429. _— Scent throughout Rooms, C. H. Cribb, 

mdon. 

3480. Sprinc Hines, G. F. Newman, Birmingham. 

8431. ADveRTISING CaRD Cup, G. N. Preen, Kidder- 

minster. 

3482. Mecnanicat Evevator for CorN-THRESHING 

Macuings, W. J. Potter, Nottingham. 

3433. Game, J. J. H. Sturmey, Leicester. 

3434. CONNECTING Door Knoss to Spinp.zs, A. Brown 
and H. C. Pruce, Birmingham. 

3435. CvcLe Hannes, F. Bartleet, Birmingham. 

3436. PREPARATION of BLocks for Printine, F. J. 

and E. H. Norbury, Manchester. 

3487. Apparatus for FILTERING FEED-waTeR, J. A. 

e, ‘ow. 

3438. DousLe-actine Force Pumps, G. Threlfall and J. 

W. Vickers, London. 

3439. ComBINED BepsTeap and Martrress, G. Rydill, 

Sheffield. 

3440, Makino Paper from Woop, E. Partington, Man- 
chester. 

3441. Cannon Mountino, J. Eastwick and I. A. 
Timmis, London. 

8442. Torpepogs, E. F. Griffin and W. R. Clark, 
London. 

3443. MANUFACTURE of Paptocks, E. J. Tonks, Bir- 
mingham. 

3444. eel G. H. Middleton and G. Macbeth, 
Birmingham. 

3445. Pipe Joints, C. J. Appleby and W. Schmitz, 
London. 

3446. Loom Sautties, T. Webster, Morley. 

3447. ManuractureE of ASTRAKHAN Goons, C. F. 
Miiller, Glasgow. 

3448. Buttons, H. C. 
London. 

3449. Sash Puuteys, W. Johnson, Glasgow 

3450. INsuLaTinc SHarr Coupiinc, W. 
London. 

3451. Pire Satve, W. Edgington, London. 

3452. Hypraviic Macuinery, C. Christiansen and W. 
A. Crombie, London. 

3453. Paper for Bank Noress, C. Biittner and F. Will, 
London. 

3454. Nut Locks, J. R. Montgomery, London. 

3455. AxLe Lupricator, W. J. Miller and M. Hall, 
London. 

3456. Manuracture of Rir.e Cartripces, W. Allan, 
London. 

3457. Macic Lanterns, E C. Lacey and M. W. Smith, 
London. 

3458. FLusHinc Apparatus for WATER-CLOSETS, W. 
Briggs, London. 

3459. Fett Hats, C. Higinbotham, Manchester. 

3460. TELEGRAPHIC Draw Tonos, G. Plumpton, Man- 
chester. 

3461. Boot Jacks, Sir P. V. W. Pole, Bart., Bir- 
mingham. 

3462. Cup, WARDROBE, Hat, and Ciroak Hooks, J. J. 
James, Birmingham. 

3463. Preventinc Raitway Co .uisions, J. Orme, 

mdon. 

3464. BLowine Macuines, J. Westaway, London. 

3465. IncuBaTors, E. Russell, London. 

3466. SprockeT WueeEt, B. W. Roberts and J. R. 
Cowell, London. 

3467. Means of Forcine Tarerep Screws, J. R. Cowell, 


Cogswell and G, Zahikian, 


R. Wynne, 


mdaon, 
3468. = Device for TeLepHones, E. Pollak, 
nadaon. 

3469, ELECTRO-DYNAMIC MACHINES, P. Poschmann and 
R. Hanisch, London. 

3470. BLowpipes, H. G. Keeble, Surrey. 

3471. Movement for Timepieces, C. Hahlweg and M. 
Bloch, London. 

3472. Brick Presses, T. Parker, London. 

3473. MaNurACTURE of Ice Rinks, F. Unséld, London. 

3474. CoLovurinc Matters, J. Y. Johnson.—(The 
Badische Anilin and Soda Fabrik, Germany ) 

3475. Ratcnet MecuanisM, M. D. Clausen, London. 

3476. Evectric Be.ts, H. B. Litt'e, London. 

3477. PHOTOGRAPHIC PLaTEs, A Zimmermann. —(The 

tiChemische Fabrik auf Actien corm. E. Schering, Ger- 
many.) 

3478. Expansion Gear for Stream Encrnes, M. H. P. 
Sankey, London. 

8479. Process of Currne Stink1nc Casks, T. Middleton, 
London. 

3480. Saint CoLiar Stuns, J. Whitfield, London. 

3481. ComBINATION TROUSER and Pant Supports, F. J. 
Wollen, London. 

3482. Manuracture of Grass ArTIcLEs, M. N. G. G. 
Chappuy, London. 

3483. Trouser Stretcuer, W. A. Israel and G. E. 
Sparkes, London. 

3484. AppaRaTusS for CLEANING WooL, O. Reichenbach, 


mdon. 
3485. Gas Enaines, D. Davy, London. 
‘onkin, London. 


3486. Rotary Enoine, A. 
3487. ManuracturE of Barres, &c., C. E. Bratt, 
G. H. Jones, 


3489. LicuTer for Cycue Lamps, W. Reynolds and F. 
T. Jackson, Coventry. 


mdon. 
3488. FirE-ARMS and AMMUNITION, 


10th February, 1894. 
3490, a ERING Pyeumatic Cycie Tires, J. L. Lyons, 


sh Ser TTLE GuarDs for WEaviNG Looms, F. Walker, 

0) 

3492. PREVENTING INCRUSTATION in BorLeRs, T. Lowe, 
Nottingham. 

3493. MeTat Natzs for HEELs of Boors, 8. Pooley, sen., 
Norwich. 

3494. Grips of GoLr CLuss, A. Worton and J. Jaques, 


jun., London. 
3495. IMPROVED Steam Traps, G. J. Churchward, 
Swindon. 
3496. CoverINc WALLS with Guiazep Surracess, L. 
Tebbutt, Cambridge. 
3497. Rar~way INTERLOCKING Apparatus, W. F. 
Burleigh, London. 
3498. Drinxina VessELs for Birps, W. Turnbull, 


London. 
3499. PHotocRapHic Cameras, W. J. Spurrier, Bir- 


m am. 

3500. Can for Curtne the Scas in Sueepr, A. Robert- 
son, Oban, N.B. 

8501. Cuart System, H. Horstmann, London. 

8502. Propucinc Patrerns upon Woven Fasnics, D. 
Scott, Manchester. 

8503, GARRIAGE Lamps, J., J. H., and R. W. Neale, 
Sutton Coldfield. 

3504. Pneumatic Tires, W. Bowten and W. Wild, 
Manchester. 

8505. Inonina Linen, H. C. Longsdon and T. G. 
Newton, Keighley. 

3506. ADVERTISING, J. H. Potter, Sheffield. 

ee &c., Gassinc Frames, W. Briggs, 

3508. Presstinc Composition into Cakes, H. Balshaw 

and W. C. Haigh, Manchester. 

8509. Minirary Trainer, W. King, sen., and W. 
King, jun., London, 

3510. Carpina Enornes, J. A. Ormerod and J. Wood, 

anchester. 
3511. CoNDENSED MILK-JaR, M. A. Davidson, Sunder- 


land. 
ee Oi Fevers and the like, E. Willars, 





8421, PHBUMATIC Boxine Groves, J, G. Gill, Dublin, 








8513, SaniTanRY Drain Pipzs, M. T. Fitzpatrick, 

Dublin. 

8514. Tosacco Pires and Cicar Tuses, L. Seager, 

Sittingbourne. 

3515. Hearne Feep-waTerR, J. Reed and H. B. 

Watson, Newcastle-on-Tyne. 

3516. = LABELS for Packaces, W. Webber 

Plym 

e617. FU ities for Fire-orates, A. J. Pomeroy, 

msey. 
3518. NICOTINE-EXTRACTOR Pire, A. J. Shorland, 
rk. 

3519. Raus for E.ecrric Tramways, J. Wilkinson, 
Blackpool. 

8520. Srraiwers for Tea-pors, &c., T. Gaddes, Harro- 


gate. 

3521. Hypraviic BaLine Presses, H. Shield and J. 

Howarth, Live 
3522. IaNtTIoN o 

Buck, Worcester. 
3523. — for the VenT-HoLEs of Casks, A. Hartley 

B 


the Cuarce in Gas ENGINE, WwW. 


n. 

8524. VENTILATED Prorectinc Cover, 8. E. Brice, 
Southsea. 

3525. Driprers and Fitters, W. H. Hallsworth, Ash- 
ton-under-Lyne. 

3526. PNeumatic Tings, W. Bowden, Manchester. 

8527. Meruop of Raisinc Sasu Winvows, W. 8. Foster, 
London, 

3528. Sewina Macuines, R. Appel, Glasgow. 

3529. ScREW-BINDER, J. twell, Burnley. 

8530. Monruty Date Inpicator, &c., R. C. Davies, 

Formby. 

3531. Lane Snapes, M. L. Lovell and M. Hamilton, 

Cheltenham. 

8532. InonER's Save-au, C, Sharp, London. 

8533, ae for Fasteninc Bracevets, C. Dreyfus, 


3534. oo for Botts, R. Harwood.—(R. H. Har- 

wood, India. 

8535. Steam Tursines, R. Harwood.—(X. H. Harwood, 

India.) 

3536. LivE-BOAT PERAMBULATOR, H. T. Ixworth, Bury 

St. Edmunds. 

3537. CoMPRESSIBLE WHEEL, R. Westall, London. 

3588. VULCANISER and Printinc Press, G. Robinson, 

London. 

3539. Preumatic Tires, F. Westwood, Birmingham. 

3540. Fastenrnc Corks in Borries, E. F. Shears, 

London. 

3541. Envevore, J. B. Smith, London. 

$542. Sprine Fitrines for Cargiaces, G. H. Harrison, 
Birming! 

3543. STARTING ‘Rams, J. A. Boorman and F, A. Schmitz, 
London. 

3544. Curmney Ports, R. Baxendale, London. 

3545. ELecrric Race Game, G. G. Sarney, London. 

3546. Crosses for Tomas, J. and H. J. Underwood, 
London. 

-. Smoxe Consumine AtTracHMENtTs, H. M. Allen, 


mdon. 

E.ectric Arc Lamps, W. Rowbotham, Man- 
chester. 

3549. Gaiters, E. Penton, jun., and F. G. Schutze, 
London. 

8550. PRINTING on Corton Fasrics, E. Jantsch, 
London. 

3551. PHoroGraPHic CAMERA LENsES, H. R. Hogben, 

Folkestone 

3552. Ripinc Boots, J. Westaway, London. 

3553. HerBaL Extract, R. Haddan.—{C. Strekler and 

Co., Germany.) 

8554. "TREATMENT of Frax Yarn, J. V. Eves, Man- 

ches' 

3555. ‘aerecuune Ruppers of Boats, D. J. C. Laker, 


Ipswich. 
3556 CaNnDLE Hover, 0. A. Berend.—(P. Heussi, 
Germany.) 


3557. — Saares, J. Robinson ind G. Brown, 
3558. "Umamee Heat, F. W. Golby.—(H. Lejiter, Ger- 


s850. ¢ 
a oe Seat Cover, F. W. Golby.—(M. Kalb, 

nae y-) 

3560. MaKING CHLORIDE of Strontium, F. W. Golby.— 
(L. Schrader, Germany.) 

3561. Harr, &c, Pixs, T. Perkes and W. Killsby, 
London. 

3562. Hincep Joints, J. Y. Johnson.—(Z. P. Hinkel, 
Germany.) 

3563. Prgumatic Trres for Wuaeets, J. B. Dunlop, 
jun., London. 

3564. Typs-writers, J. C. Fell. — (Messrs. 
Seamans and Benedict, United States.) 

3565. Gotrinc Apparatus, W. L. Purves, London. 

— Dry Cuosets, J. Ulbing, London. 

. Boat Tas.e, G. and E. Scott, London. 

3568 Bicycies for WATER or Lap, H. C. Bagot, 
London. 

3569. Lamp Carmneys, E. Zietz, London. 
3570. Dis CovERs, Grell, London 

3571. Propuction from Arr of ee Aci, &c., 
Hlavati and F. Sladky, London. 

3572. — for MANUFACTURE of CiGaRs, J. Reuse, 

mdon. 


ryckop, 


20th February, 1894. 
3573. Trouser Cur, T. Hunt, Crabbs Cross, near 
Redditch. 


3574. SHuTTLE Guarps for Weavine, J. Pickles, Brad- 
ford 


ord. 
75. Scrat Bruss for ELecTRo-PLaTina Process, W. 
Rockliffe, Northumberland. 

8576. Batu Cocks, H. Brocklesby, Manchester. 

3577. Construction of Ketries, C. W. B. Norton, 
Melbourne, near Derby. 

3578. Cycte Lock, J. B. Saunders and R. Danson, 
Dover. 

3579. CYLINDRICAL Smokine Pipe, C. Todd, Gateshead. 

3580. Drivinc Banps for Bicycizs, &c., T. Russom, 


8. 
3581. Apparatus for CLEANING WHEAT, A. E. Rodgers, 


on. 

3582. Propuction of Pictures, F. Horn and J. Frank, 
London. 

3583. Macuine for Makinc Founpers’ Corgs, E. 
Grant, London. 

3584, GARMENT Patterns, 8. 8. Start, jun., and M. A. 
8. Johnson, London. 

3585. Governors for Steam EnciNgEs, W. L. Spence, 
Manchester. 

3586. PercussivE Tooxs, W. J. Crossley and J. Atkin- 
son, Manchester. 

3587. APPARATUS for Pumpinc AiR, J. G. A. Kitchen, 
Manchester. 

3588. STRAIGHTENING WIRE and Rops, M. F. Roberts, 
Manchester. 

3589. ELecrric Arc Lamps, R. A. Goodman and A. B. 
Barlow, Manchester. 

3590. Castor, C. Holmes, I. Pearson, and N. Midgley, 
Keighley. 

3591. Fasteninas for Garters, J. Whittaker and 8. G. 
Whitehouse, Birmingham. 

3592. APPLIANCE for Sirtina Cinpers, A. Yole, Bir- 
mingham. 

3593. Wrincinc Macuings, E. Taylor, Blackburn. 

3594. VELOCIPEDE Pepats, H. Lucas, Birming’ 

> Heap for Bass Brooms, Cc. Buckley, ‘ite 


3506. FIxie Scarro.p Poxss, J. B. Mackie and H. R. 
utton, Reading 

3597. Boxes, W. "Strain, Belfast. 

3598. Sanitary Drain Pires, M. T. Fitzpatrick, 
Dublin. 

3599. CoupLinc RAILWAY Wacons, B. R. Leppard, 
Walsall. 


3600. Gas Joints, R. H. Best, Birmingham. 

3601. Apparatus for SPRAYING Liquips, R. B. D. 
Walker, Dundee. 

8602. INTERNAL Sroprer for Botries, W. Samson, 
Dundee. 

8608. InrLaTiIon VaLves, J. A. Blot, Manchester. 

3604. Guarp for Looms, R. Raper, 8. Pitts, and G. 





y> 


Noble, Bradford. 





192 


THE EN 


GINEER. 





Marcu 2, 1894 








3605. Dryinc PHOTOGRAPHIC Puates, F. Iles, Bir- 
mingham. 

3606. Venritatinc Covers for Sewers, T. Harris, 
Plymouth. 

3607. Venictes for Street Reruse, J. R. 8S. Hayes, 

mdon. 

3608. Exuaust Ventitators, H. T. Johnson, Man- 
chester. 

8609. Raitway Sicnatiinc, W. H. Elliott, Thurles, 
Co. Tipperary. 

3610. Hot-warer SuppLty Apparatus, H. D. Mathias, 
Liverpool. 

=. ~- Sarety CrrcutarR Enveore, J. E. Speed, 

ath. 

3612. Carpinec Enorves, E. and 8S. Tweedale and J. 
Smalley, Manchester. 

3613. Furnaces, W. Fairweather.—(S. P. Hutchinson 
and §. L. Weigand, United States.) 

3614. Tyinc Macurgs, F. W. Prescott and I H. Fay, 
Keighley. 

3615. ArT of WaTerPrRoorine LeatHer, E. H. Lewis, 


3616. ART of WATERPROOFING Learaer, E. H. Lewis, 


4617. Waterproorinc Suoe Sores, E. H. Lewis, 
London. 

3618. Tursue, G. Griffiths, North Wales. 

3619. Sote Rounpinc Macuines, W. H. Dorman.—(F. 
F. Stanley, United States.) 

3620. Fsep-waTeR Fitters for Borers, J. Gilmour, 
G 


iw. 
3521. Pumps, F. W. Blaydes and R, C. Thomson, 
G . 


lasgow. 

3622. Grass Srapces, H. Weeden and W. Wilson, 
London. 

3623. Rarmtway CaRriaGE and other Doors, R. Ibbot- 
son, London. 

3624. Weartne AppaREL, I. 8S. Moss, Manchester. 

3625, = G. Barker.—(B&. £. Blanchard, United 
States. 

_ Heat Recucators, J. F. McElroy, Birming- 
am 


3627. Steam Evorve Inpicators, W. Houghtaling Bir- 
mingham. 

3628. Divipinc Curvep Surraces, R. C. Chichester, 
London. 

3629. Biastinc Harp Svusstances, &c., G. O’Brien, 
London. 

3630. Rurwers for Propuctinc Heat, J. Nixon, 
London. 

3641. CHALK-HOLDER for BrLLiaRD Cugs, T. Owen, 
London. 

3632 Covpiines for Suartine, J. and J. Davison, 
London. 

3633. Supports or Bases for Rop Gurpgs, A. G. Evans, 
London. 

3634. Wire Puuieys for Sicnatiinc, A. G. Evans, 


mdon. 

3635. Suppiymnc Distnrectinc Fivips, H. Macadam, 
London. 

ae. Frre-FscaPes, A. J. Boult.—(F. Johnson, United 
States.) 

3637. Pweumatic TrreEs, W. P. Thompson.—(G. Fillauer, 
Germany.) 

3638. HavLace Drums or Putters, H. Bonsor, 
London. 

3639. ApsusTABLE Wrencues, A. J. Boult. —(W. 
Houghton, Canada.) 

3640. Removine Rervse from Vessets, A. McDougall, 
London. 

3641. Suips’ TeLecrarH Apparatus, &c., T. Mudd, 
Liverpool. 

3642. Process for Maxine Beer, J. C. Pennington, 


mdon. 
3643. Mopets, A. J. Boult.—(E. F. Friese and J.L K. 
on Putthamer, Germany.) 

3644. Hat Bruss, J. J. Cowper, London. 

3645 Harr-pins, E. E. Austen, London. 

3646. Sasu Fastener, 8. A. Fairall, London. 

3647. Case for Contarninc Svcar, &c., W. Wale, 

mdon. 

3648. Treacte Tap, J. L. Saunders, London. 

3649. Gas Detivery Mecuanism, J. H. Stevens, 
London. 

3650 Maxine Domunogs, A. Michael and A. Gaudlitz, 
London. 

3651. Sewinc Macuines, R. Haddan —(7The Scott Shor 
Machinery Company, United States.) 

3652. EvecrricaL Raitway Sienats, I. A. Timmis, 
London. 

8653. PortaBLe Reservorr and Pump, E. W. Luce, 
London. 

3654. Grams Separators, J. P. Robinson and S. 
Greenwood, London. 

3655. Macuines for Cuarcinc Borties, F Sharman, 
London. 


Beek, London. 

3658. Dynamos, C. J. Hall, London. 

3659. MANHOLE Doors, E. J. Preston and G. E. Jake- 
man, London. 

3660. Vatve for PNeumatic Trres, &c., W. G. Hall, 
London. 

8661. CLEaNING Boots, P. Romeu, London. 

8662. Wrappers, A. B. Wilson, Birmingham. 

3663. PorTaBLe CrusHiInc Piant, W. B. Westlake, 
London. 

3664. RerriceRaTING Apparatus, &c., E. Theisen, 
London. 

3665. Manuracture of Gas-RETORTs, H. Evers-Swindell, 
London. 

38666. Stoves, A. Richard, London. 

3667. TELEPHONIC Apparatus, The Phonophore Com- 
pany and E. W. Smith, London. 

3668. Macuines for Makino Tacs, C. E. Sawyer, 
London. 

3669. Boot-makinc Macuinery, H. H. Lake. — (J. 
Barrett, United States.) 

3670. Pianos, G. M. Guild, Londen. 

367L. Strrreners for Boots, H. H. Lake.—(L. Cot/, 
Canada.) 

3672. Lirtinc Jacks, H. M. Anderson and J. J. Bark- 
ley, London. 

3673. Wire Fences, H. M. Anderson and J. J. Bark- 
ley, London. 

3674. Primary Batreries, W. H. Longsdorf. — (G. 
Hewett, United States ) 

3675. Ficrine Cases for Corrins, P. L. Forwood, 
London. 

3676. Tires, C. E. Buckbee, C. 8. Wheeler, and G. 
Cronk, London. 

3677. Potrery Kins, J. Hawthorn, London. 

3678. SEPARATING MINERALS, A. F. and A. G. Beyer, 


3679. ROLLING Stocks, G. Henderson.—(C. Eving, 
India ) 
3680. Ostamsinc GoLtp and Sitver, J. Nicholas, 


ndon. 
3681. Boot-HEEL BreasTinc Macuines, O. Robinson, 
ndon. 
3682. Winpinc TuReaps on Disc Horners, J. Keats, 
London. 
3683. Non-stippinc Horsesuor3, &c, J. Mason, 
London. 
3684. SEraRaTING Water from Impvnritiés, A. Derveaux, 


on. 
3685. Pneumatic Sote for Boots and Suogs, M. Feery, 
London. 
3686. Parcet LaBexs, W. T. Burall and H. C. Burall, 
London. 
3687. Arr Come and Arr Brusu, J. M. Davidson, 
London. 
3688 Execrric Licut Cane, &c., A. H. Johnston, 
London. 
3689. LatcHes for Winpow Sasues, &c., J. Aitken, 
london. 
3600. Can AxLe-Box Packinos, K. L. Skinner.—(N. 
Frantz, Germany.) 
3691. Coatinc Opsects, W. H. Akester and H. H. Price, 
London. 
3692. Lapigs’ PLacquet and Skirt Fasteners, H. W. 
Trotman, London. 





3693. ANTISEPTIC TissvE, L. Neyron and A. Cahen, 


2lst February 1894. 

3694. OPENING Jars and Mvas, E. W. Beech and T. 
Wilson, London. 

3695. Giass Decoration, E. H. Pearce, J. Brettell, 
and G. Thomas, Birmingham. 

3696. PREsERvaTIOoN of StrucruRAL Surraces, B. H. 
Thwaite, London. 

3697. SHarts for VenicLes, H. Kinsey and W. Usher, 
Swansea. 

3698. FinisHinec Paper Cases, &c., F. Marsh, Sheffield. 

3699. Harr-prn, H. C. Davidson, Kent. 

8700. Rarmway VeuicLte Covupiinc, T. Renwick, 

mdon. 

3701. CaLcuLaTinc PHotocrapHic Exposures, R. W. 
Savage, Leeds. 

3702. Compression of Arr, &c., W. Chorley, Man- 
chester. 

3703. Dravext Cuecx, G. Brewn, Northampton. 

3704. Pweumatic Tires, R. McDougall, Manchester. 

3705. Pneumatic Tires, W. Bowden and W. Wild, 
Manchester. 

3706. Pneumatic Trres, W. Bowden and W. Wild, 
Manchester. 

3707. Apparatus for EXTINGUISHING Fires, G. Rose, 


jasgow. 
3708. Improvep SasHes for Wixpows, J. Mair, 


iow. 
3709. Tramcars, &c., J. Darling and A. R. Harvey, 
Glasgow. 
3710. PNEUMATIC Tires, A. Macdonald, Glasgow. 
3711. PeNHOLpEeR and Syrince, D. M. Shepperd, 


‘ow. 
3712. Propucinc Designs on Woop, M. Robinson, 


G ‘ow. 

3713. Ventitator,,&c, J. Best and C. J. Knox, 
Glasgow. 

a CaRBONISING Bricks, H. J. Phillips, Monmouth- 
shire. 

3715. Biorrinc Ruver, G. A. Blackburn and T. 
Williamson, Manchester. 

3716. Frances for Warr Beams, T. Hanson and J. 
Steel, Bradford. 

8717. Drivinc Gear of Cycres, T. J. Healy, Dublin. 

3718. A Tarer-PRooF LEetrerR-Box, &c., E. Parke, New- 


town. 

= Makino Biack Puppies, E. Turner and J. Bell, 

ive: 

3720. STRENGTHENING Bossins, J. H. Wilson, Man- 
chester. 

3721. Renperinc Borsins Duras_e, J. H. Wilson, 
Manchester. 

722. Dryinc Cyiinpers, J. Hawthorn and J. P. 
Liddell, Manchester. 

3723. Feep Pumps of Steamsuips, J. and G. Weir, 
Glasgow. 

724. Steam Borvers, J. and G. Weir and J. R. Rich- 
mond, Glasgow. 

$725. Semi-pry Gatvanic ELements, T. Blackhurst, 
Darwen. 

3726. Preventinc BorterR Expwosions, T. E. Mitton 
and M. J. Rice, Birmingham. 

3727. SEPARATING Macuines, F. W. Harris and J. 
Andrews, Birmingham. 

3728. Receipt Fors, J. W. Burgess and C. A. Town, 
Nottingham. 

8729. DyNamo-ELEcTRIC Macuines, E. A. Claremont, 
Manchester. 

3730. Ecectric Arc Lamps, E. A. Claremont, Man- 
chester. 

$731. Leap Pencixs, J. Imrie, Belfast. 

3732. SHurrLte Guarps for Power Looms, J. 8. Smith, 


Bradford. 

3733. Honey, T. Sheldon, Sheffield. 

3734. Save-aLt Nosepae, F. Gray, London. 

3735. Main Drivinc Ropes and Banps, J. Holmes, 
Huddersfield. 

3736. Two-WHEEL Skate, A. Walker, Caldmore. 

3787. Levers for Movinc Cars and Trucks, M. Spear, 
London. 

8738. Maxine Buockxs for Pavinc, J. McDonnell, 


3739. Box Frost Cup, H. W. Pritchard and C. Hays, 
London. 

3740. Pepper Castor, J. Maconochie, Lowestoft. 

8741. Sasn Fastener for Winpows, R. E. Way, 
London. 

3742. Cutmney Port, &c., J. E. and T. L. Hargreaves, 
London. 








SELECTED AMERICAN PATENTS 


From the United States’ Patent Ofice Oficial Gazette. 


509,160, ExpansisLe Manprit, H. 7. Giles, Watei- 
town, N.Y¥.—Filed March 27th, 1893. 

Claim.—{1) An expansible mandril comprising a 
central shaft, tapered sleeves secured thereon, expan- 
sible rails yieldingly mounted upon said shaft, wedges 
within said rails engaging with said sleeves, and a nut 
upon said shaft engaging with one set of said wedges, 
in combination. (2) An expansible mandril com- 
prising a central shaft, tapered and centrally convex 
sleeves secured thereon, expansible rails yieldingly 
supported, wedges interiorly concave secured to and 
within said rails and engaging with said sleeves and a 
nut upon said shaft engaging with one set of said 
wedges, in combination. (3) An expansible mandril 
comprising a central shaft, tapered and centrally 


[509,160] 














convex sleeves secured thereon, expansible rails 
yieldingly supported, wedges interiorly concave 
secured to and within said rails and engaging with 
said sleeves, an operating nut and an adjusting nut 
upon said shaft ring against one set of said wedges, 
in combination. (4) An expansible mandril com- 
prising a central shaft, tapered and convex sleeves 
thereon, expansible rails mounted parallel to said 
shaft, a spring upon said shaft, a sliding sleeve thereon 
bearing against said spring, arms upon said rails 
engaging with said sleeve, wedges interiorly convex 
secured upon said rails, and a nut upon said shaft 
engaging with said wedges. 

508,966. Bauinc Press, P. Nelsen, St. Paul, Minn.— 

Filed November 25th, 1892. 

Claim.—(1) In a baling press and in combination 
with a suitable supporting frame and baling chamber, 
the reciprocating plunger E, having the internal 
bracket G, pitman H, pivoted therein, the retracting 
spring p, secured to the pitman and to the frame of 
the press near the horse-power, the oscillating yoke J, 
operating said pitman, and having the slot ¢, the 
S-shaped beam /, revolving in said slot, the trip 
levers h, pivoted at opposite sides of the yoke, and 
having vertically bent ends as i, for engaging the ends 
of the beam and suitable means for tripping said 
levers, substantially as shown and described. (2) The 
combination of the rotating sweep X, socket U, shaft 
s, = — arm —, J A - ~4 slottled _— J, 
having the lugs g, a upper and lower 
sides, the anced apuing ttt trip levers h, i, 
pivoted between said lugs and having anti-friction 
rollers engsging with the inner curved surface of a 
bifurcated bracket as n, adapted to close the ends of 


the levers provided with rollers toward each other, 
thereby causing the L-sha) 
the beam, said bracket n 


[508,966] 


ends to part and release 
aving a dovetailed groove 








in which a rubber bumper or cushion as ¢. is secured, 
substantially as and for the purpose specified, 


509,145. Mrirtinc Currer, J. Thomson, Hartford, 
Conn.—Filed January 23rd, 1893. 

Claim.—As an improved article of manufacture, a 
milling cutter having cutter-teeth receiving sockets, 
excentrically dispo with relation to the axis of the 
cutter. and extending from the extreme outer edge 
or periphery of the cutter body to the hub opening, 
reversible cutters fitting said sockets having retaining 


(509,145 





notches formed in both sides thereof, which notches 
are of like radius but located in different planes 
relative to each other as shown, and a clamping plate 
having a retaining ring adapted for engagement with 
one or the other of the notches in the cutter-teeth 
substantially as described. ‘ 


509,263. ReovLaTor rur REFRIGERATING OR FREEZ- 
ING MacHINEs, L. Sterne and T. R. Murray, Glas- 
gow, Scotland.—Filed July 8th, 1892. ; 

Claim.—(1) In a pressure regulator, the combination 
with the controlling valve, and the diaphragm of the 
pressure chamber, of a link connected to said dia- 
phragm, a lever connected to the valve, with a double 
adjustable connectior between the link and lever 
whereby the effective iength of the link may be regu- 
lated and the fulcrum of the lever shifted as desired, 
substantially asdescribed. (2) In a pressure regulator 


509,263] { 

















the combination with the valve and the diaphragm of 
the pressure chamber, of a link connected to the dia- 
phragm provided at its upper end with a grooved slot, 
a block fitted in said slot, a lever connected with the 
valve and provided with a curved slot or fork, a pin 
adapted to said slot and connected with the block on 
the link, with means for adjusting the block, whereby 
the double adjustment of the link and lever is effected, 
substantially as described. 


509,301. Currer-neap, H. Ernsberger, North Creek, 
Ohio.—Filed January 7th, 1893. 

Claim.—(1) The combination, with a cutter-head 
having a series of knife sockets and intervening solid 
portions, of a series of knives and a series of strain- 
transmitting securing devices, each of which latter 
serves to hold a knife in its socket, the securing device 
abutting against the front surface of its respective knife 
and against the rear surface of the solid portion of the 
head forward of that knife. (2) The combination, 


[509,301] 





with a cutter-head having a series of knife sockets 
and intervening solid portions, and a series of knives 
in said sockets, of a series of strain-transmitting 
securing devices for ye the knives in their 
respective sockets, each of said devices comprising a 
bolt provided at one end with a block, which bears 

inst the front surface of one of said knives, and at 
nether end with a screw-threaded nut, which bears 
against the rear surface of the solid portion of the 
head forward of that knife. 











509,490. Concave ror THRASHING Macuin 
=> ae Rathenow, Germany.—Filed January’ he 
P ’ 


Claim.—(1) In combination with the cylin 
drum of a thrashing machine, a conenre, partie 
encircling the same, said concave com rising a main 
section and a supplemental section hinged thereto 
spring rods connecting the edges of the main section 
with the frame, and acting at substantially right 


[509,490] 





angles to each other, and a spring rod for supporting 
the free edge of the supplemental section, substan. 
tially as described. (2) In combination with the 
cylinder or drum of a thrashing machine, a concave 
having projections supported in slots in the frame, 
spring rods connecting the supporting projections 
with a cam plate, and means for operating the cam 
plate, substantially as described. 


509,517. System or Execrricat Distrisvtion, 
T. A. Edison, Menlo Park.—Filed December 12th, 
1893, 

Claim.—(1) The combination of two or more dynamo 
electric machines, having their armatures connected 
in multiple are with a single circuit, of an ampére 
meter in the armature circuit of each machine, and 
means for regulating the electro-motive force of each 
machine independently of the others, substantially as 


(509,517) 
> |b 

















set forth. (2) The combination of two or more 
dynamo-electric machines, having their armatures 

ted Itiple arc with a single circuit, and 
having separate field circuits, of an ampére meter in 
the armature circuit of each machine, and an adjust- 
able resistance in the field circuit of each machine, 
substantially as set forth. 


509,518. Evecrric Raitway, 7. A. Bidison, Llewellyn 
Park, N.J.—Filed August 14th, 1891. 

Claim.—{1) The combination, in an electric railway, 
of a high tension circuit, tension reducing converters, 
having their primary circuits connec’ thereto at 
intervals, a continuous supply circuit extending along 
the line of the railway, with which the secondary 
circuits of said converters are connected at intervals, 
and working conductors connected at intervals to 
said supplying circuit, one of said working conductors 
consisting of the two lines of rails of the track, the 
rails of each line being electrically connected end to 
end, and the two lines of rails being cross-connected 
at frequent intervals, substantially as set forth. (2) 


ia | 


























The combination with two rails forming part of an 
electric circuit, of a metal conductor attached rigidly 
to the meeting ends of said rails, and a layer of con- 
ducting amalgam between said conductor and the 
rails, substantially as set forth. (8) The combination 
with conducting rails, a conductor joining them, and 
a coating of ae material over the joint, sub- 
stantially as described. (4) The combination, with 
conducting rails, a conductor joining them, a con- 
ducting amalgam between the rails and conductor, 
and a coating of waterproof material over the joint, 
substantially as described. 











Erps's Cocoa.—GRATEFUL AND COMFORTING.—“' by 
a thorough knowledge of the natural laws which 
vern the operations of tion and nutrition, and 

y a careful application of the fine ay ewes of well 
selected Cocoa, Mr. Epps has provided for our break- 
fast and supper a delicately flavoured beverage which 
may save us many heavy ' bills. It is by the 
judicious use of such articles of diet that a constitu- 
tion may be gradually built up until strong enough to 
resist every tendency todisease. We may escape many 
a fatal shatt by keeping ourselves well forti ed with 
blood and a properly nourished frame.”—Civil 
Service Gazette.—Made simply with boiling water or 
milk. Sold only in packets, by Grocers, labelled— 
‘James Epps anv Co, Ltd. Homeopathic Chemists, 
London.”—Also makers of Epps’s Cocoaine or Cocoa 
Nib-Extract: A thin beverage of full flavour, now 
with many beneficially taking the place of tea.—ADVT. 
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A RUN WITH ‘ PETROLEA.” 
By CHartes Rous-MarTEn, 

Durine the past forty years the Great Eastern Railway 
has been administered, as to its locomotive department, 
by seven successive chiefs. Each of these has left a 

ermanent and important mark upon the locomotive 
history of that line—indeed, it might be said upon that 
of the period. ; - , 

Mr. J. V. Gooch, in the years 1853—1856, designed a 
type of engine in some respects—notably in that of out- 
side appearance and symmetry of proportion—much in 
advance of the locomotives commonly to be seen at that 
time. His express engines—274 class—with 6ft. 6in. single 
wheels and cylinders 15in. by 22in., closely resembling his 
“Snake” class on the London and South-Western ; his 
tank engines—250 class—of similar dimensions; his four- 
wheel coupled engines—240 class—and six-wheel coupled 
goods—230 class—all belonged in appearance and in 
yarious respects of construction to a later period of 
railway history. 

His successor, Mr. Sinclair, followed very much on the 
same lines, but with considerable development. Mr. 
Sinclair’s 299 class express engine was in a large degree 
Mr. Gooch’s design, but with 7ft. wheels and cylinders 
16in. by 24in.; thus of increased size in all respects. The 
same may be said of his four-coupled engine, with 6ft. 
wheels and 17in. by 24in. cylinders. 

Mr. 8S. W. Johnson, during his comparatively short reign 
at Stratford before he migrated to Derby, enriched the 
Great Eastern with several valuable new types. So far 
as | remember he only built two entirely new express 
engines, Nos. 305 and 306—originally 301 and 302—having 
I7in. by 24in. cylinders and four-coupled 6ft. 6in. wheels, 
with leading bogie, these being amongst the earliest 
examples of this now numerous British class; but he 
also introduced what was then a novel type, by re-building 
two or three of Mr. Sinclair's 7ft. ‘ singles” as practi- 
cally new engines with 17in. by 24in. cylinders and a 
leading bogie. These two classes were among the earliest 
of modern English bogie express engines. 

Mr. W. Adams, before he left Stratford for Nine Elms, 
constructed some fine engines of various classes, but 
those with which his name is chiefly associated are 
the 255 class, virtually identical in type with the 
powerful locomotives of which he has since built such 
numbers for the London and South-Western. They had 
four 6ft. coupled wheels and cylinders 18in. by 26in.— 
so at least I have been informed. Their later editions 
on the London and South-Western have wheels respec- 
tively 5ft. Tin., 6ft. Tin., and 7ft. lin. in diameter, and 
cylinders ranging from 18in. by 24in. to 19in. by 26in., 
but the same general design is maintained. 

Mr. Massey Bromley brought out some handsome 
7ft. 6in. “‘ single” express engines which long did much 
good work, but are now hardly equal to modern 
demands as to weight-pulling. Also in his time came out 
the famous Mogul goods engines; these, however, were 
designed by his predecessor, Mr. W. Adams. 

Mr. T. W. Worsdell early signalised his advent by 
building at Stratford the express engines with four- 
coupled 7ft. wheels, cylinders 18in. by 24in., and Joy's 
valve gear, which he subsequently developed into his two- 
cylinder compound class. He also constructed a number 
of very fine tank and goods engines ; but the compounds, 
which are the prototypes of the large and important class 
constructed by him later for the North-Eastern line, con- 
stitute the most distinctive landmark of his Stratford 
reign. 

It is, however, Mr. James Holden, the present able 
locomotive superintendent of the Great Eastern line, who 
has placed his mark most prominently, extensively, 
and —T upon the locomotive stock of that rail- 
way. Impressed from the outset with the conviction that 
in the interests of economy and efficiency, uniformity of 
type for each class of work, fewness of differing classes 
and interchangeableness—so far as possible—of working 
parts were essential conditions of satisfactory working, 
he has steadily progressed in that direction. He has 
maintained his predecessor’s principal dimensions of 
express and goods engines, also the same general outside 
appearance. But he has introduced several new types 
of a most important character. First, there is that 
remarkable class of six-wheel coupled tank engines, with 
4ft. wheels and 16}in. by 22in. cylinders, which have 
practically revolutionised the economic results of the 
very heavy suburban traffic of that line. Next there is 
the mixed traffic engine, with 5ft. Sin. wheels, four- 
coupled, and 17}in. by 24in. cylinders, which has had an 
equally beneficial effect on the working of the excursion 
and fast goods trains. Thirdly, there are the excellent 
ift. “ singles,” with cylinders 18in. by 24in.; and lastly, 
there is the very fine and efficient class of express engines 
with 7ft. coupled wheels and 18in. by 24in. cylinders, of 
which 100 are already at work, and of which three, 
Nos. 759, 760, and 761, have been fitted with the liquid 
fuel apparatus, the invention of which by Mr. Holden 
has been justly said to “mark an epoch in locomotive 
history.” 

It is with one of these engines, No. 760, better known 
by the name which she bears upon her splashers, 
‘‘ Petrolea”—this being, as in the case of “ Beatrice,” 
No. 1757, on the Midland Railway, and “ Carbrook,” 
No. 79, on the Caledonian, the only engine on the line 
which is honoured with a name—that the present article 
has to deal. 

Particulars of Mr. Holden’s system have already 
appeared in the columns of Tae ENGINEER, so it will not 
be necessary to enter into full details now. But as a 
matter of convenience for reference it may be as well to 
mention briefly the main points of the method whose 
— I am about to illustrate from personal experi- 

Liquid fuel burning in locomotives is of course no 
novelty per se, being largely practised in other countries 
where petroleum is abundant, easily available, and con- 
Sequently cheap. In South Russia and in Pennsylvania 





railway engines are worked very satisfactorily by means 
of liquid fuel. But this involves a mode of construc- 
tion materially different from that of coal-burning locomo- 
tives, and it requires a large supply of a class of oil 
which could not be obtained in England save at a price 
wholly prohibitive of its use for such a purpose. 

The special feature and merit of Mr. Holden’s system 
is, first, that liquid fuel is used not alone, but in conjunc- 
tion with coal, and that the liquid fuel engines can be 
worked with coal alone if this should be at any time 
advisable, owing to scarcity of liquid fuel or for other 
reasons ; secondly, that all sorts of combustible refuse— 
gas tar, creosote oil, petroleum refuse, &c.—can be 
advantageously utilised at a minimum of cost, in asso- 
ciation with equally inexpensive solid fuel, such as inferior 
coal, slack, lignite, wood, peat, cinders, or even sawdust. 

Briefly the method is as follows:—From a tank con- 
taining the liquid fuel, pipes conduct the liquid by gravity 
to two injectors, by which, through apertures about 5in. in 
diameter and about 10in. above the fire-bars, it is 
introduced, in combination with air, just above a thin 
fire of solid fuel mixed with chalk, the whole forming a 
continuous layer of incandescent material. By means of 
small jets of steam, which issue |through an annular 
aperture near the nozzle of the injector, the stream of 
liquid fuel is broken up into a very fine spray, and air is 
also induced at the same time, with the effect that 
immediate, energetic and perfect combustion ensues, 
intense and regular heat is produced, and smoke is almost 
entirely avoided. Thus the fire-box is exactly the same 
as that used for the coal-burning engines of the same 
class, with the single trivial difference that it has 
these two apertures below the fire-door, which when 
closed, if liquid fuel be not used, are for all practical 
purposes non-existent, the engine being then an ordinary 
coal burner like the other 97 in its class. 

It is claimed for this method that the liquid fuel is so 
entirely atomised and distributed that no special brick- 
work is required to break up the stream as in other 
systems, while the hydrocarbon atoms are thoroughly 
mixed with atmospheric air, and the resultant flames 
are evenly dispersed over the fire-box, uneven local 
heating of the plates being thus averted. Further, 
the central air-tube provides means of cleansing the 
nozzle without stopping the injector, so continuity 
of action is insured. By Mr. Holden’s combination 
system the disadvantage that attaches to the use of 
liquid fuel alone, the sharp and sudden change in 
the temperature of the fire-box that must occur when- 
ever the stream of fuel is checked is avoided. Nor 
is it so easy to get up steam with liquid fuel alone as 
under the combined system. Other important advantages 
of this system, as compared with solid fuel burning, are 
its superior cleanliness, its diminution of the excessive 
labour often necessarily imposed on the fireman in a long 
run with a heavy fast train, the reduction in wear and 
tear of fire-box, the maintenance of a steady steam 
pressure without waste, and the ease with which an 
engine can be instantly started into action when wanted, 
after standing inert for hours with a low fire. All these 
are manifestly most important considerations. How 
they work out in actual practice I shall next proceed to 
show, by recounting my personal experience. 

Having received a courteous invitation from Mr. Holden 
to make a journey on the footplate and observe for 
myself the working of the system, with an intimation 
that on a certain evening No. 760—Petrolea—would take 
the 4.32 p.m. fast express from Liverpool-street to Cam- 
bridge and Ely, I duly joined the train at the London 
terminus. I noticed that No. 760 differed from No. 761 
as to external appearance in one respect ; that was, in the 
shape of the fuel tank on the tender. This is rectangular 
in the case of No. 760, and placed at the back of the 
tender ; while on that of No. 761, two cylindrical tanks 
are placed respectively on either side of the tender. It 
may be added that those tanks constitute the sole differ- 
ence in outside appearance between these engines and the 
ordinary coal-burning locomotives which can be discerned 
by the casual observer. 

On stepping on to the footplate I observed that the 
steam pressure was several pounds below the blowing-off 
point. This differed from my usual experience, which 
is that an engine about to start with a heavy express, 
with a severe bank to face at the outset, commonly is 
blowing off furiously before the time of departure. This 
must imply a certain amount of waste, yet it cannot be 
avoided when an engine has to be ready to exert its 
utmost power with the absolute command of ability to 
call that utmost power into play at a moment’s notice. 
With solid fuel there is always a possibility of some 
delay, however slight, in this respect, unless the engine has 
the steam already at the highest attainable pressure. But 
the driver remarked, quite justly as the event proved, that 
there was no need to have his steam at blowing-off point, 
because with the liquid fuel apparatus it could be raised 
to that pitch if needed almost instantaneously. So we 
ultimately moved out of Liverpool-street terminus with 
barely 135 lb. of steam pressure instead of our full 140 1b. 

At this stage I may observe that Mr. Holden is an 
exception among the majority of modern locomotive 
engineers in disapproving the use of very high steam 
pressures. He informs me that he has made a series of 
long and careful experiments with various pressures, the 
outcome being that, other things being relatively equal, he 
found 140 1b. of steam to be more economical than 160 1b. 
or a higher pressure. When I speak of things being 
“relatively equal” I do not mean that Mr. Holden tried 
different pressures in cylinders of equal size. That would 
not have been a fair test, therefore he used a cylinder of 
such dimensions as to give the same effective tractive 
force with the lower pressure as a smaller cylinder did 
with the higher. His problem was whether a given 
amount of tractive force was more economically and 
efficiently afforded by a higher or a lower pressure of 
steam. And its solution by his experiments was 
decisively in favour of the lower pressure—140 lb. 





This result seems at first sight curiously in opposition 


to the theories of those engineers who hold not only that 
the higher pressure is more economically valuable, but 
also that the economy said to be obtained by compound- 
ing is really due not to the use of the same steam twice 
over, but to the higher pressure that is initially employed 
in compound engines. This seeming discrepancy opens 
up a fertile ground of controversy as among high- 
pressureists, low-pressureists, and compoundists. The 
discussion is not, however, strictly germane to my 
present subject, excepting as it concerns the pressure 
used in the engine with whose performances I am 
dealing. 

As I have said, we moved out of the terminus with a 
pressure of barely 135]b. Our load consisted of sixteen 
coaches. Ten of these were six-wheelers, weighing 
approximately 124 tons each. The other six were four- 
wheelers, each weighing a little over 8 tons. Thus the 
total weight, exclusive of engine and tender, was roughly 
about 175 tons. The weather was fine and calm at first, 
but a sharp squall of head-wind, with a heavy shower, 
was experienced about the middle of the run. 

Petrolea was put to a much more severe test than 
was intended. At Bishopsgate the train was stopped by 
signal for nearly half a minute. This meant not only a 
virtual loss of fully three minutes, but also, what was 
much more serious, a fresh start to be made at the very 
foot of the steepest incline on the whole railway, the 
Bethnal Green bank of 1 in 70, which extends for 
nearly three-quarters of a mile. It was no light task to 
start a train of sixteen coaches up such a gradient as this 
without the aid of a bank engine. But Petrolea proved 
fully equal to the emergency; the trying bank was 
ascended with perfect readiness and comparative ease, 
the three-quarters of a mile from Bishopsgate to Bethnal 
Green being covered in 2 minutes 56 seconds. Thence- 
forward the work was fairly easy for many miles, the line 
being almost level, with a prevalence of very slight rising 
gradients, and much of it being straight after Tottenham 
—six miles—was passed. A good opportunity was there- 
fore afforded of noting the behaviour of the engine in 
normal circumstances. 

The first point which would strike anyone accustomed 
to footplate travelling was the absence of that perpetual 
firing which goes on usually during a long and fast run 
of a heavy express. The constant opening and closing of 
the fire-box door, the continuous wearisome toil of the 
fireman drawing toward him large shovelfuls of coal 
and then projecting them into the fire-box, with the dirty 
and disagreeable accompaniment of a footplate atmo- 
sphere largely compounded of coal powder, ashes, and 
miscellaneous dust—all this was absent. Four or five 
times during the entire journey of an hour and forty 
minutes the fireman or driver did carefully sprinkle a 
few shovelfuls of coal over the floor of the fire-box, so as 
to maintain the requisite basis of uniform glowing incan- 
descence ; but that was all. By means of the injector 
valves the driver himself was able easily to regulate to a 
nicety the condition of his fire. A slight touch either 
way produced all the variation that was needed. If the 
steam gauge showed a close approach to blowing-off 
point, an almost imperceptible movement of the valve 
checked the fierceness of the fire to the extent desired. 
If the needle went too far below 140lb., a similar touch 
the other way brought back the pressure to the normal 
degree. All this was done with an ease and simplicity 
that was very impressive. 

Of the excellence of the fire produced there could be 
no doubt at all. Looking into the fire-box, one saw 
nothing but a mass of blinding white flame, which filled 
it in every part. Nothing but “clean” flame was visible, 
all doing its appointed duty. There was no smoke what- 
ever, excepting a momentary escape from the chimney on 
the few occasions when coal was put on the fire. The 
fireman, relieved of the most arduous and unremitting 
part of his duty, was able to devote far more attention to 
details of the engine’s working and to watchfulness for 
signals, &c. He had plenty to do, but could do it without 
hurry and rush. In fact, both men were able to perform 
their duty with a pleagantness and ease to which most 
drivers and firemen are strangers—there was a comfort, 
and refinement, and superiority about the whole thing. . 

Approaching Broxbourne, signals were exchanged 
between the enginemen and the different guards, a final 
“all right ” being promptly followed by the steady reces- 
sion of about one-third of the train while the engine and 
front coaches flew forward with augmented velocity. 
We had slipped the six four-wheeled coaches for the 
Hertford branch. Up to this point the speed had been 
pretty evenly maintained at about 45 miles an hour. 
Nothing would have been gained by running faster, as the 
train is allowed twenty-seven minutes to Broxbourne, in 
order to provide against the signal detentions which are so 
frequent while running through the suburbs to Totten- 
ham, and arrival before time would in all probability have 
merely meant a check at the station. As it was we 
passed at full speed, and with a reduced load of barely 
130 tons, made good progress onward. 

All the time there was the same remarkable—and, in 
my experience, unprecedented—uniformity of steam 
pressure. So persistent was the gauge needle at one 
point, 21b. or 3lb. short of blowing-off, that I sometimes 
found myself wondering whether the gauge had not got 
out of order, or the needle stuck fast. A closer observa- 
tion, however, always showed the needle “alive though 
sleeping,” and it was evident that this curious evenness 
of working pressure was one of the special merits and 
economies of the Holden system. Approaching Bishop 
Stortford the speed rose to 55 miles an hour, but was 
checked by the usual slack through that station and 
junction. 

The Elsenham bank of 1 in 107 had next to be faced, 
but after the manner in which the 1 in 70 was sur- 
mounted with 175 tons, this one, with barely 180 tons,’ 
was child’s play, and the speed never went below forty 
miles an hour to the top. From the Elsenham summit to 
Cambridge, with the exception of a short rise to Audley 





End Tunnel, the line is on a falling gradient; and here 
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the velocity was high, although no test was made for 
extreme speed. Three consecutive miles were run in 
fifty-two, fifty-one, and fifty seconds each, giving a rate 
of 69°2, 70°6, and 72°0 miles an hour respectively. 

The total run from Bishopsgate to Cambridge—55} 
miles—occupied 72 min. 18 sec.; from Broxbourne—38$ 
miles—took 45 min. 1sec.; from Bishop Stortford—25} 
miles—28 min. 35 sec.; and from Elsenham—20 miles— 
21 min. 3sec. The subsequent run of 14} miles to Ely, 
on a level or downhill road, was made under easy steam 
in 17 min. 22sec. A much higher rate could have been 
maintained had this been desired; but the object was 
rather to illustrate the working of the liquid-fuel engine 
in normal ordinary circumstances, and under every-day 
conditions. 

The consumption of fuel per mile was 10]b. of coal 
and 12 1b. of liquid fuel, this latter being a combination 
of coal gas tar, oil gas tar, tar oil, and petroleum refuse. 
As to the efficiency of the engine’s working, no doubt 
could remain; the next question was as to its economy. 
Upon inquiry I learned that the cost of the liquid fuel 
varies considerably, according to the particular fuel used 
and the state of the market. Coal tar is frequently 
purchased by the Great Eastern locomotive department 
at a halfpenny per gallon, delivered on that railway, 
while creosote oil sometimes costs as much as 13d. per 
gallon, delivered in the Midlands. The cost of liquid fuel 
relatively to coal may be arrived at by taking one pound 
of liquid fuel as equal to two pounds of coal, that being 
the result arrived at by actual working and careful 
experiment. Hence the cost is ascertained by taking the 
local price of coal as the standard, allowing one pound of 
liquid for every two of coal, and about 12 Ib. of the former 
per mile to 10 lb. of the latter. 

The next consideration is whether the liquid fuel is 
readily obtainable in sufficient quantities for extensive 
use. In reply to inquiries on this head, I learned that 
so far the Great Eastern Railway has had no difficulty 
in obtaining all that is required. It may be noted that 
whereas No. 761, a sister engine of Petrolea, burned 
in a month’s working only 22°3lb. of fuel per mile— 
10°5 Ib. liquid, 11°81b. coal—another engine, identical in 
dimensions, and also in working, save as to the fuel used, 
burned 35:4 1b. of coal per mile on the same duty. 

It is not so easy to ascertain the actual average cost 
of liquid fuel, or to determine the precise percentage of 
saving effected. But I am indebted to Mr. Holden for the 
the latest figures obtained, and these may be taken as 
fairly representing the results reasonably to be expected 
from the use of this combined system. 

I have already stated that one ton of oil is found to be 
an efficient substitute for two tons of coal. The normal 
cost of the oil to the Great Eastern Railway has been 21s. 
per ton, and of coals 14s. 6d. delivered. But the coal 
strike has made a serious difference in the prices, which 
at the time of my investigations were 34s. per 
ton for oil and 21s. 6d. for coal. Under these 
latter conditions the practical result is that two 
tons of coal at 21s. 6d.—thus costing 43s.—being 
replaced by one ton of oil at 34s., the saving is 9s., equal 
to nearly 20 per cent. in favour of liquid fuel. Allowing 
for the coal burnt in combination, taking the rate of con- 
sumption as shown by Petrolea, viz., 10 tons of coal 
at 21s. 6d. and 12 tons oil at 34s., as against 34 tons of 
coal at 21s. 6d., there is a net saving of nearly 15 per cent. 
in cost. There must also be taken into account the small 
expense of handling the oil as compared with that of coal, 
irrespective of the enormously greater convenience of 
firing. 

Engine Petrolea, No. 760. 

Load to Broxbourne, 16 coaches; load thence, 10 coaches. 

Weather fine, excepting one shower. Rails generally dry. 


Miles. Actual time. Due. 
... Liverpool-street Gep.... ... wey ... 482" 
: * f arr... 4" 
4 Bishopsgate \ dep... 34-28 
1} Bethnal Green pass... 37°24 
3 Hackney DownsJunction ,, ... 41°24 
4 Clapton a 43°56 
6 Tottenham et 45°48 
7 Park 47°12 
72 Angel-road ee 48°19 
10 Ponder’s End = 51°35 
10? Brimsdown > 52°44 
11? Enfield Lock 54°13 
122 Waltham a 55°32 
14 Cheshunt ‘s 57°11 
17 Broxbourne A 51°45 
20 Roydon ne 5°5 
223 Burnt Mill ae 8°24 
245 Harlow “a 11°43 
263 Sawbridgeworth a 13°29 
30 Bishop Stortford+ Aa 18°11 
33, .. Stanstead id 22-24 
355 ... Elsenham so 25°43 
40 Newport ze 30°41 
41? Audley End a 32°34 
45} Chesterford a 36°45 
49 Whittlesford “a 40°46 
524 Shelford pies oe : 
ore . . farr.... ... 5.46°48 ... 5.470 
554 Cambridge dep... 5.5219 |. 5.500 
61 Waterbeach pass... 59°35... 
7 Ely 6.9°41 ... 6.10°0 
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* Stopped by signal. + Slackened to 15 miles an hour. 
The use of liquid fuel is asserted to cause no 
excessive wear of the fire-box; indeed it is stated that, 
owing to the smaller draught required, the blast-pipe 
orifice can be enlarged 50 or 60 per cent., thus reducing 
the wear and tear alike of fire-box, tubes, smoke-box, 
and chimney, preventing emission of sparks and ashes, 
and by diminishing back-pressure, promoting economical 
working. As already pointed out, the steam pressure 
can be regulated with great ease and nicety by varying 
the supply of liquid fuel, so that in case of exceptionally 
heavy roads, high winds, severe gradients, &c., an 
increased supply of steam can be quickly generated ; 
while, in the event of a sudden check, the generation of 
steam can be promptly lessened. In such an instance as 
that of a train having to climb a bank late in its run with 
a dirty fire, steam can be maintained in full force by 
means of the liquid-fuel injectors, whereas otherwise the 
engine might be “ stalled.” 





All these advantages are very cogent, and to these I 
may add with emphasis that of enhanced cleanliness. 
The occupants of the footplate reached Ely almost 
unsullied in countenance, whereas after a 70-mile run on 
the footplate of an ordinary coal-burning engine, with a 
few tunnels thrown in, the footplate passenger is fairly 
well prepared—as to visage—for taking immediate part 
in a Christy Minstrel performance, and has no need of | 
burnt cork. A “log” of the run is given in the preceding | 
column. 








COUPLED HORIZONTAL COMPOUND TANDEM 
JET CONDENSING PUMPING ENGINES. 
THE accompanying illustrations show a pair of coupled hori- 





zontal compound jet condensing tandem pumping engines for 
mine purposes, capable of pumping 2000 gallons of water per ! 
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tric rods are of forged iron, with excentric sheavos j 

Each pair of cylinders have their own condenser aha _ 
case, with valve boxes bolted to each end. The air cae 
are worked from a prolongation of the pump crossheads t 4 
air pumps being double-acting, 15in. diameter, working a stroke 
of 6ft. The barrels are loose, and fit on the ends of the Seas 
valve boxes ; the pistons are of cast iron, with loose junk rin, : 
and patent springs and rings. Valves are of vulcanised india. 
rubber, with seats and guards of the disc pattern. The pressure 
pumps are four single-acting rams, 1b5in, diameter 
working a stroke of 6ft., secured to bed with bolts and keys. 
All valve boxes are loose, and fitted with gun-metal seats — 
valves of the double-beat pattern. The engines are fitted 
with sight-feed lubricators, indicators, air and drain cocks 
and all necessary fittings. Bolts are used throughout, hardly 
a stud being put in any portion. The total weight of hem 
engines, exclusive of main pipes, is about 200 tons, and the 
whole is a good substantial job, every part being of extra 
strength, and all parts aro 
readily accessible or removable 
for overhauling. They haye 
been manufactured and put 
running in the mine by Messrs, 
Fielding and Platt in about 
six months from date of order, 
The views shown are a side 
elevation and plan of tho 
engines, longitudinal and cross 
section of air pumps, also 
section of pressure pumps, 





HARBOURS AND 
WATERWAYS. 

Dock and harbour revenues.— 
The dulness of trade, togethcr 
with the coal strike, has tolu 
adversely on the business trans- 
acted at nearly all the ports in 
the kingdom. The reports of 
the joint committee of the 
East and West India and St, 
Katherine’s Docks show a fall. 
ing off in the earnings for the 
last half year of £53,000, 
The St. Katherine’s Company, 
which receives 69 per cent. of 
the net proceeds of the working, 
has been able to pay 2 per cen’, 
on its ordinary capital, but 
the East and West India 
Dock Company, which gets the 
remaining 31 per cent., in 
order to pay the interest on its 
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mortgage debentures has had 
to draw £20,000 from a reserve 
fund, the deferred debenture 
and ordinary stocks getting 
nothing. The diminished 
revenue is attributed to a falling 
off in the import of grain, flour, 
sugar, timber, wool, and rice, 
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minute through a 12in. rising main 800ft. high, the engines | A great deal of wool now goes direct to the Continent, instead 


being supplied with steam from the surface. 


They were | of passing through the London docks. On the other hand, 


made for the Castle Eden Colliery Company, County Dur- | there was an increase in tea, tobacco, dried fruit, and re- 
ham, by Messrs. Fielding and Piatt, hydraulic engineers, | frigerated meat. The imports of meat are largely on the 


Gloucester. 


| increase, and it is coming in much better quality. During 


Either engine can, by disconnecting the piston-rods, be | the last four years the import into London has doubled, the 
run separately, and pump half the quantity of water. The | number of carcases received last year being 2,600,000. 


high-pressure cylinders are 26in. diameter, low-pressure 
cylinders 52in. diameter, all working a stroke of 6ft. 


At Millwall Docks the report is more favourable, the ton- 


The | nage showing an increase of 111,687 tons for the half year. 


cylinders have all coversand valve chests separate and boltedon. | The revenue allowed of a payment of 1} per cent. on the ordi- 
The valves are plain D slide valves. The high-pressure cylin- | nary stock. The improvement is due tothe gradual recovery 
ders are fitted with variable expansion gear, which can be ad- | of the Russian trade. Owing to the scarcity of hay in this 
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justed to cut off from one-quarter to three-quarters of the stroke 
while the enginesare running. From the engine crossheads— 
which slide in large surface guide bars of cast iron—there are 
three piston-rods to each side of the engine, the centre one 
being attached to the high-pressure piston, and the two 
outer rods to the low-pressure pistons, and then through to 
the pump crosshead as shown, thus connecting the engine 
crosshead to pump crosshead. The pistons are of cast iron, 
with loose junk rings, and fitted with patent rings and springs | 
which give an equal side and lateral pressure on the rings all | 
round. The piston-rods are of forged steel, coned to fit 
pistons and secured by nuts. The bed frame is cast in several 
parts, strongly bolted together, and still further secured by 
wrought iron rings shrunk on hot over round snugs, half cast 
on each portion of the bed; the crank shaft and cranks are 
of forged iron, and the latter shrunk on shaft; plummer 
blocks are of cast iron fitted on the bed and_ keyed 
between snugs; the cross-bars at top are of wrought iron 
and the bearings of gun-metal adjustable in either direction. 
The fiy-wheel is 16ft. in diameter, the rim being cast in three 
segments, and secured together by dowels and cotters. The 
arms of the fly-wheel are cast in three parts, bolted and keyed up 
to rim of wheel, the boss being secured by bolts and wrought 
iron hoops shrunk on hot, the whole being fixed to the crank- 
shaft by keys. 
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country, large quantities are being imported from abroad, 
and amongst other places from Russia. The trade of the 
docks in the Thames, notwithstanding all drawbacks, seems 
| steadily on the increase, being for 1893, 1,369,855 tons better 


| than four years ago. The total quantity for all the docks in 


| quantity of coal shipped 
The crossheads, connecting rods, and excen- ! 


1893 was 5,828,901 tons. Of this increase of 30 per cent. the 
docks belonging to the joint committee obtained only 16 per 
cent., the remainder going to Millwall and the Surrey 
Commercial. ; 

At Swansea the exports ey | the past year have increased 
2000 tons, but the imports have decreased 69,000 tons, the fall- 
ing off in the copper trade amounting to 23,500 tons, and in 
iron ore 25,000 tons. The export of tin-plates is the largest 
on record, exceeding any previous year by 22,404 tons. Coal 
exports show an increase of 2000 tons. The import of grain 
and food supplies shows an increase of 9000 tons. 

On the Tyne this year’s returns, contrasted with those of 
last year, when the coal strike occurred in the Durham 
district, show an increase of £23,888, but if compared with 
the previous year, when the income was the largest the 
Commissioners have ever received, there is a decrease of 
£2166. The total revenue of this Trust for 1893 was £306,669. 

|The outstanding loans amount to £4,312,000. The total 
at the Commissioners’ docks and 


staiths was 2,683,362 tons, being 50,574 tons less than in 1892, 
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The North-Eastern Railway Company is the owner of the 


Ripon and Boroughbridge Canal. This navigation is a part 
of the system of waterways represented by the Ouse, the 
Swale, the Ure, and the Aire and Calder. The canal was 
made by an Act passed in 1767, which authorised the necessary 
works for making the river Ure navigable from its junction 
with the Swale to Ripon, and another company was authorised 


to make the Ouse navigable from Linton to the junction of | 


the rivers Ure and Swale. In 1845 the Leeds and Thirsk 
Railway, subsequently incorporated with the North-Eastern, 
became the owner of that part of the waterway between the 
Ure and Ripon, and by the Act sanctioning the transfer the 


railway company was bound to maintain the navigation in | 


good order. This it is alleged it has not done, and has 
allowed the channel to become shoal and the works defective, 
so that it is impossible to navigate with loaded barges. It 
is also alleged that. the tolls are maintained at a rate 
greatly in excess of those of the Aire and Calder or 
of the Ouse Navigation, and by these means the rail- 
way company has endeavoured to prevent traffic going 
along the canal. In 1869 twenty boats carrying from 
sixty to seventy tons each were regularly engaged in the 
South Yorkshire and Boroughbridge coal trade. This traffic 
has now almost entirely ceased. The last return shows that 
the tonnage has dropped to 5000 tons and the tolls to £161, 
while the expenses of maintenance are £623, showing a loss 
of £500 a-year. The canal cost the railway company 
£35,000. Under these circumstances the company is 
seeking powers to abandon the navigation. To this the 
traders, and the canals in connection, are raising a strong 
opposition. The railway company, in reply to a memorial 
sent to it, 
Navigation, which belongs to the Corporation of York, 
free of all cost and charges, but this offer was declined. 
So long as the canal remains in the hands of the rail- 
way company, it is not to be expected that it will be worked 
to the advantage of the traders, and it would appear to 
be the most reasonable course that the other waterways 
in connection, which are already free from railway influence, 
that is, the Ouse Navigation, the Linton Canal and the 





Aire and Calder companies, should jointly accept the 
offer of the North-Eastern Company. If the canal is of 
service to the traders it cannot be dear as a gift, and it would 
provide a route for traffic independent of the railway, which 
would be of service in keeping down the rates, and a neans of 
conveying heavy produce at less rates than the railway can 
afford to carry them. The railway company, no doubt, rest 
under an obligation to put the waterway into a proper navi- 
gable condition, but so long as it remains in its hands it 
will be of little or no service to the traders. A deputation 
who waited on the President of the Board of Trade and laid 
the case before him were assured by Mr. Mundella that he 
entirely disapproved of the action of the railway company, as 
by their Private Bill they were endeavouring to override a 
Public Act. The canal could not be abandoned without the 
consent of the Board of Trade. It was his intention, when 
the Bill came before the Select Committee, to ask them to 
report against it. By the Act of 1888 the railway company 
were bound to put the canal in good order, and to submit a 
scale of reduced tolls so as to bring these more in harmony 
with the other canals with which this one is connected. 

The directors of the Rochdale Canal-Company have sent a 
notice to the shareholders stating that the working of the 
past six months does not warrant the payment of a dividend. 
An interim dividend of 10s. has been paid during the year on 
the £85 shares. The capital of the company is £481,355, 
besides £48,000 of debentures. Until the last two or three 
years this company has paid good dividends, and this half 
year is the first time on which no dividend has been declared. 
Since this notice the canal has been seriously damaged by the 
storm on February 18th. The bank gave way at Castleton, and 
emptied about three miles of canal on the arm which branches 
off to Heywood. The land lies here about 15ft. below the level 
of the water in the canal, and was inundated over a consider- 
able area. Within a short time a dam was placed across the 
mouth of the branch, and steps taken enabling the traffic to 
proceed on the main line between Manchester and Rochdale. 
The effect on the works in the neighbourhood of Heywood is 


offered to transfer the canal to the Ouse | 


disastrous, as not only is the traffic suspended, but twelve ' 


works are stopped for want of water for their boilers, the 
supply being drawn from the canal both for the feed and con- 
densing. It is estimated that 2000 hands are thus thrown 
out of work. 


. kilometres above the pass. 


THE UTILISATION OF THE NILE. 





AssuminG that the Egyptian Government hold the view 
we do as to the duty of preserving the ruins at Phile 
intact and undisturbed, if at all consistent with the 
interests of the country, we believe that out of the pro- 
jects for the utilisation of the Nile their choice is practi- 
cally limited to two, that above the Phile Temple, and 
that above the Kalabsha “ Gate.” 


at this point would submerge to a depth of 43 metres, the 
ruins of the temple of Komombos, only lately excavated 
and brought to light, it would be equally objectionable as 
a site, from an antiquarian point of view, to that for the 
Assouan dam below Phile. It would, moreover, place 
the town of Assouan under water to a depth varying from 
3 to 7 metres. But what is more important still, is the 
fact that the rock on which the foundations would rest is 
of a treacherous character. It is a sandstone inter- 
stratified with bands of clay, a similar combination to 
that which caused the destruction of the Habra dam in 
Algiers, and from which failure we should take warning. 
Mr. Garstin, who has himself examined all the sites, 
writes :—‘ It is open to question whether the sandstone 
has sufficient hardness and solidity to stand the great 
pressure of water which would be brought upon it when 
the reservoir filled. . he nearer one approaches 
the water, the more inferior appears to be the rock. 
The existence of strata of inferior sandstone and cla 
compels me to pause before adopting Silsila as a reservoir 
site. . . . No protective work on our part could 
affect the question of the clay strata which underlie the 
work, and which are liable to gradual solution by water 
under pressure. If one of these strata were dissolved it 
would be followed by a collapse of the dam.” The work 
would take five years to construct, and would not retain 
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THE KALABSHA GATE AND PROPOSED DAM 


a supply sufficient for the whole of Egypt. We think 
that in the above circumstances the Government must 
dismiss this site from consideration. 

In our map of the First Cataract published last week 
the “‘ Phile Site” is shown on the extreme left as the 
‘Proposed High-level Dam.” We give another map, show- 
ing the Kelabsha ‘‘ Gate” to the extreme left and the 
site for a dam above it. We proceed to consider the 
advantages and disadvantages of these two sites. 

The Phils site, as we have already stated, is a favourable 
one, but with regard to the doubtful character of the rock in 
the foundations, Mr. Garstin’s criticism on Mr. Wilcocks’ 
lines is “that though they traverse sound and compact 
granite on the greater part of their length, both pass 
through schists and inferior gneiss on their extreme right. 
Borings have been taken in the right channel of the river, 
and have gone down as low as R.L. 75°00 without coming 
on sound rock. In spite, however, of the fact that the rock 
on the right bank is of such inferior quality that I con- 
sider it not well calculated to stand extreme pressure, 
I feel reluctance in absolutely rejecting this site. I have 
ordered further borings to be made to find out, if possible, 
the depth at which sound rock exists.” 

The summer low-water level is R.L. 90°00, and the 
lowest point in the bed of the main channel is R.L. 70°00. 
The foundations would therefore have to be got in by 
cofferdams in 20 metres of water. The work would take 
eight years to complete, and if built to R.L. 118-00, as 
proposed by Mr. Wilcocks, would have a head of water 
of 28 metres, and would supply the whole of Egypt. Mr. 
Garstin prefers a lower dam of R.L. 114:00, which would 
supply only Lower and Middle Egypt, while the back- 
water would inundate the valley only from Phile to 
Korosko, a distance of 185} kilometres up stream. 

As to the Kalabsha scheme, although the difficulties of 
founding in the “ Gate”’ itself are deemed insuperable, 
yet a possible site is seen to exist at a point about 2} 
This site had not been com- 


pletely examined, it is true, and further borings have been 
ordered, but as far as can be judged from the report, the 


The only other site | 
possible would be that at the Silsila “‘Gate,” but as a dam | 


1 
| 


| construction of a work here would not be attended with 


extraordinary difficulty. The site is described as “ ge. 
logically good.” The rock is everywhere granite or 
syenite, with compact and hard diorite on the left flank 
Mr. Garstin says, ‘‘The only weak point at this site ig 
| the depth of water in the right-hand channel, which 
would render construction difficult.” The minimum 
summer level is R.L. 93°00, and that of the deepest point 
in the right-hand channel is R.L. 74-00 ; the foundations 
would therefore be in 19 metres of water. The work 
| would be completed in five years, and if the water be 
held up to R.L. 11800 it would have a head of water of 
| 25 metres, but would only hold a supply for Lower and 
Middle Egypt. We note that Mr. Garstin, in a table in 
his note, shows that at R.L. 121-00 the work would supply 
the whole of Egypt, but we cannot discover the source 
of his data from Mr. Wilcocks’ report. The backwater 
' would reach as far as Toski, which is about 200 kilometres 
up stream. 
Comparing these two last schemes, we see that in both 
cases the dams are to be founded on fairly sound rock, 
| rat this at Kalabsha is pronouncedly the better. The 
foundations present apparently equal difficulties, though 
| the Kalabsha dam has the advantage in this respect, 
| being founded at 1 metre less depth, and costing 
| £E50,000 less for the cofferdam work. If we may draw 
an inference from the amount provided in the estimates 
for compensation, we might expect that the Philw work 


y | would have the advantage of doing less injury to the 


country by its backwater. The Kalabsha dam would 
, take three years less time for its construction, and would 
' be, on the whole, somewhat the cheaper structure. The 
, loss of water by evaporation and absorption would of course 
| be less from the Phil site, as it is lower down the river, 
It is difficult to say to which of the two schemes thie 

| preference is likely to be givers by the Government, as 
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they run each other very closely on all points. Probably 
the scale may be turned by some local advantage or in- 
fluence, or by some information obtained in process of the 
further investigation of the rock foundations stated to 
have been ordered, or even by points not noticed in the 
printed reports. 

Always excepting the Assouan site, which is unfortu- 
nately barred by the Phile Temple difficulty, we are 
ourselves inclined to consider the Kalabsha project 
as the best of the Nubian reservoirs, but we should 
prefer to withhold our judgment till the result of 
the further investigations ordered has been declared. 
We shall also be interested to observe the effects 
produced on the decision of the Egyptian Govern- 
ment by the recommendations of the Technical Com- 
mission which has been asked to examine the sites 
and consider the whole question from standpoints both 
engineering and financial ; and we should not be astonished 
if the inquiry led to further investigations, or to some 
effort being made to meet more completely the two 
| Egyptian necessities, by schemes nearer the sources of 
| the Nile, or even it might eventuate perhaps in the pre- 
| paration of a project for bringing into play the unexampled 
| capacities of the great equatorial lakes of the African 
| Continent. 








| 
THe Civin AND MECHANICAL ENGINEERS’ SocieTy.—A_ paper 
| was read before this Society on March lst by Mr. J. F. e, 

A.M.I.C.E., on “‘ The Application of Water Power.” The author 
| commenced by dealing with the principal matters requiring atten- 
tion in the preliminary investigation as to the power to be obtained 
from any stream that it was proposed to make use of for pow 
power; he then proceeded to describe various machines employe 
in utilising the power to be obtained from water, among them 
being the undershot water wheel, the breast water wheel, the 
| overshot water wheel, the ‘‘ Pitchback” water wheel, the Pelton 
| wheel, and various turbines, At the conclusion of the paper 
| a good discussion ensued, the following ern taking par’ 
| therein:—E, H, G. Brewster, A.M.LCU.E., M.I.M.E., C. T. 
| Walrond, A.M.I.C.E., H. J. Permian, H. Coward, F. Spark, 
| E. Perrett, W. Cooper Penn, J. 0. Ince, J, Taylor, Si Court, 
' A.M.I.C,E., M.1.E,E, and 8, Turner, 
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MARSDEN’S COMBINED STONE-BREAKER, 
ELEVATOR, AND SCREEN. 

Tue above engraving illustrates the combination of a | 
“Blake-Marsden”’ lever motion stone-breaker and steel frame | 
elevating, screening, and loading machine. 

The frame of the stone-breaker is in one solid casting. 
There are two fly-wheels—one on each side of the frame— 
keyed on the crank shaft, which, by means of a connecting | 
rod, gives a vertical reciprocating motion to a horizontal cast | 
steel lever, supported by adjustable cast steel fulcrum blocks 
at each side of the frame. At each stroke and pull of the 
crank shaft this powerful lever communicates its full effect, 
combined with that of the momentum of the two-balanced 
fly-wheels, to the bottom of the movable jaw by means of a 
toggle plate. The inside ends of the main frame are planed, | 
the same being the case with the movable jaw stock. | 
Reversible cubing jaws are fitted with surfaced white metal | 
strips, a perfect dead bearing being thus obtained without 
the cost and trouble of running up with white metal. The 
teeth of these jaws alternate, so that long narrow splinters 
and broad flakes cannot pass through, the whole of the stone | 
being broken into irregular cubes. There is also an advantage | 


| referred. The working charge is admitted, and the waste 
| products exhausted by means of a simple mitre-seated valve, 
| through inlet and outlet ports, controlled by the movements 
of a piston valve, seen in Fig. 1, which receives independent 
motion from an excentric, which operates the timing valve. 

| The valves are placed horizontally by the side of the cylin- 
| der, the air being drawn through the cylinder base which acts 


CVP 





ne 





gained in the leverage by which the movable jaw is actuated, | 45 4 mufile. The main mitre-valve is worked from a cam 


stone being broken by merely turning the fly-wheels by hand. 
The stone-breaker is placed so that the broken stone passes 
direct into the steel chain elevator, which conveys it up to | 
the revolving cylindrical screen, perforated with holes accord- 
ing to requirements, and the screened stone is then delivered 
down the hoppers direct into carts or trucks, all hand labour 
being dispensed with ; the coarse stone passing out from the end | 
of the screen falls into the end shoot in the mouth of the | 
machine again, so that nothing leaves the machine until broken | 
to the size required. This automatic screening and loading 
machine—in a different form—is also made portable, fixed to | 
the front of the stone-breaker by Hor channel irons, so that | 
the combination can be moved by horses, or a steam roller or 
traction engine, to any district most convenient for stone- 
breaking. 











THE FIELDING AND PLATT GAS ENGINE. 





Ix Tue ENGINEER, vol. Ixxv., page 548, we described a ; 


number of the gas and oil engines, amongst which was 
a 30-horse power Fielding and Platt gas engine, fitted with a 
Fielding self-starting apparatus. In describing the engine, 






































Fig. 1—Fielding and Platt Gas Engine 
reference was made to the valve gear, but it was not fully | 


described in consequence of the want of the engravings, | 


which we now give. 


In these engravings Fig. 1 is a sectional elevation through 
the main valve and through the gas valve, and Fig. 2 isa 
side elevation of the hit-and-miss gear to which we previously 





by a rod leading direct to the valve. 
The governor is of the high speed ball type acting upon a 


hit-and-miss gear interposed between the gas valve and its | 
cam. 
cam roller C R, on the lever L, which works the pusher rod 


In Fig. 2, Cis the gas valve cam which acts on the 


P carried parallel with the governor lever G L, which is con- 


trolled by the governor through therodG P. When a charge 


is required, the parts take the position shown and the pusher 
piece B hits the piece C, and thus pushes the gas valve pusher 


| G V P against the resistance of the spring S. 








LETTERS TO THE EDITOR. 
(We do not hold ourselves responsible for the opinions of our 
correspondents.) 





MODERN HEAT. 
Sir,—On page 147 I gave ‘‘M. A.” the clue to an exit from his 
self-constructed very thin fog, but if he declines to take the first 
step, viz., to “realise his mistake,” I cannot help him further. 


He repeats it this week in identical language, equivalent to the | 


assertion that isothermal expansion of a gas is impossible, 
down he makes the true statement that a gas cannot expand iso- 
thermally at constant pressure, but he immediately falls into 
another error by saying that the expansion against constant pres- 
sure, once started, can continue at constant temperature. As he 
seems to attach some importance to his ‘psisiss‘ma verba, I will 
quote them, though a paraphrase is more instructive :—‘‘ After the 
piston has started it will continue to move, and the gas or air will 
not need to be made hotter.” 

Such statements as these can only be met with the direct nega- 
tive. 
up, are those which spring from an obscure conjunction of true 
statements. To make confusions out of false statements is easy, 
but they are irremovable so long as the faulty statement is 
adhered to. OLIVER J, LODGE, 

March 5th. 
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mathematics, it is surely incumbent on Dr. Lodge either to confute 
my arguments, or to acknowledge the truth of the demonstration, 
that these four relations do not exist. 


I have “ager also that a reversible heat engine is an imposs:- 
bility, if the principle of the convertibility of heat and work is 
true, if by a reversible is meant an engine which in the reverse 
cycle of operations can restore to the source of heat the amount of 








Is not this reversible 


heat received from it in the direct cycle. 
engine the foundation on which has been built the whole fan- 
f 


tastic theory of fin de siécle thermodynamics ? so, is it not 
clearly incumbent on Dr. Lodge either to prove that my demonstra- 


| tion is wrong, or to frankly admit that I am right, and that no 


| conclusions as to the efficiency of heat engines can be drawn from 
| a study of Carnot’s reversible engine? If Carnot’s theory is true, 


viz., that heat is a substance capable of being transfused into an 
operative substance, already containing heat substance of the 
same temperature, a reversible engine is theoretically possible; 
but neither isothermal expansion nor compression is possible, and 


| therefore neither the direct nor reverse cycle can be carried out in 
| the way described by Carnot. If the principle of the converti- 


Lower | 
| heat by conduction. 


bility of heat and work is true, both isothermal expansion and 
compression are possible, but the net effective external work 
got out of the Carnot cycle has nothing to do with the max’- 
mum effective work to be got out of a given quantity of 
heat, which is clearly represented by the work done during 
the stage of isothermal expansion, in which the heat is 
received. Maxwell should have followed Carnot and made the 
stage in which the heat is received the first stage. The difficulty 
which he proposes to avoid by commencing with the stage of isc« 
thermal compression is purely imaginary, and by so doing he has 
simply stultified the meaning of the cycle. The initial state of the 
operative substance must be clearly that in which it first receives 
If the principle of the convertibility of heat 
and work is true, the thermal state of the operative substance 
during isothermal expansion is unaffected by the addition of he: t, 
because the heat is instantaneously converted into work. We 
have, therefore, clearly nothing further to do with the heat 


| received, and the coefficient of efficiency of a heat engine in which 


the operative substance receives heat during isothermal expansic n 


| is clearly equal to unity, if there is no loss by friction or condu - 


Confusions which are of any interest, and are worth clearing | 


tion. No such engine, however, has yet been invented. Exce;t 
in the case of hot air engines the operative substance is suppos d 
to receive the whole of its heat before it enters the engine. In tke 


| case of hot air engines only the heat added, due to the difference 


between the specific heats at constant pressure and constant 


| volume, is utilised, 


Sir,—As the remainder of Dr. Lodge’s articles on modern heat | 


are to be devoted to the discussion of gas engines, which have 
nothing to do with the main points at issue between myself and 
my opponents, I shall feel obliged if you will grant me the small 


already published. 


= necessary to criticise a few leading features of the articles | 
I understood from your editorial foot-note | 


Before making use of the second law of thermodynamics to 
establish the truth of his conclusions, Dr. Lodge should have 
proved that the second law is true. I shall endeavour to prove 
that it is not true, and that there is but one law of thermc- 


| dynamics, viz., the law of the convertibility of heat and wort, 


that you trusted Dr. Lodge’s articles would clear away all the | 


| difficulties raised in the previous discussion on thermodynamic ques- 


tions. My criticism of his efforts is based on this understanding. 

In the course of the discussion I demonstrated that the 
thermodynamic relations between the absolute pressure, absolute 
temperature, volume, and entropy alleged by Clausius, and all 
who have followed in his footsteps, to exist, do not exist, by point- 
ing out the errors in Maxwell’s attempted proof that they do exist. 
The correctness of this demorstration was not ber not disputed 
by any of my opponents, but was frankly acknowledged by Mr. 
Bower, and I think I am justified in concluding from the silence of 
Mr. Steinthal, that I have succeeded in convincing him also that 
his method of attempting to arrive at the four equations of relation 


| may be lowered without removing heat from it, such as ex 


is also toto celo wrong. As these four thermodynamic relations are | 


the foundation of all the jin de sidcle thermodynamic rat-tail 


jot 


generally called the first law, unless we regard as a second law the 
fact that one body cannot transmit heat to another body if the 
temperature of the latter is equal to, or greater, than that of 
the former. The enunciation and illustrations of the second law, 


| given by Maxwell, contain a flat contradiction cf the truth of the 
our | 


first law. His enunciation of the law states that it is ‘‘ impossible 
the unaided action of natural processes to transform any part 
the natural heat of a body into mechanical work except by 
allowing heat to pass from that body into another at a lower 
temperature.” Maxwell illustrates this enunciation by the follow- 
ing statements :— 

“Tn fact, heat, in the form of heat, never passes out of a body 
except when it flows by conduction or radiation into a colder body.’ 

‘* There are several processes by which the temperature of a body 
nssion, 
evaporation, and liquefaction, and certain chemical and electrical, 
processes, Every one of these, however, is a reversible process, £0 
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that when the body is brought back by any series of operations to 
its original state, without any heat being allowed to enter or esca 
during the process, the temperature will be the same as before, in 
virtue of the reversal of the processes by which the temperature 
was lowered.” 

The fact that bodies lying free in the open air do external 
work by expansion whenever the atmospheric pressure falls and 
lose heat, the exact equivalent of the work done, is alone sufficient 
to demonstrate the falsity of the second law. It is evident that Max- 
well really ed heat asa substance and not simply as the equi- 
valent of work. When a body is hammered it receives an incre- 
ment of heat the exact equivalent of the work done upon it, but no 
heat flows into it, either by conduction or radiation. When a gas 
expands oe a piston it loses heat, which is the exact equivalent 
of the work done, and is the same in amount as it would have been if 
the temperature had been lowered to the same extent by conduc- 
tion of heat to other bodies. When a volume of gas contined in a 
receiver is admitted into a vacuum chamber the temperature of 
the gas in the receiver falls, and there is a corresponding loss of 
heat. This heat has been expended partly in producing molecular 
vis ceva, and partly in compressing the gas which first enters the 
vacuum chamber. If the gas used were a perfect gas the molecular 
cis viva would remain unchanged, and there would be a permanent 
fall in temperature if the sides of both vessels were adiabatic. The 
molecular vis viva is, however, destroyed by friction and converted 
into heat, so that the final temperature of the expanded air is 
equal to its initial temperature. No body can suffer a fall in tem- 
ong without either giving up some part of its heat to other 

odies by conduction or radiation, or by doing work on other 
bodies. It may not in all cases be possible to explain the nature 
of the work done, but when the temperature is restored to its 
initial value by the reverse process, an amount of work must be 
done upon the operative substance exactly equal to the work given 
out by the operative substance in the direct process. To deny 
that the fall of temperature represents a loss, and the restoration 
cf temperature in the reverse process means a gain of heat, is to 
deny the truth of the principle of the convertibility of heat and work. 

Clausius gives the following enunciation of the second law:—“ It 
is impossible for a self-acting machine unaided by any external 
agency to convey heat from one body to another at a higher tem- 
perature.” 

What isa self-acting machine’ Let two cylinders of different 
diameters, with one end of each covered, and provided with pistons 

ted by a piston-rod, be rigidly connected together. 
Let the sides and pistons be adiabatic, and the end covers perfect 
conductors. Let the operative substance contained between the 
ends of the piston and the covers be the same gas in both cases, 
and initially of the same temperature and pressure. Next, let the 
end of the larger cylinder be placed in contact with a source of 
heat of the temperature T,, and the end of the smaller cylinder 
with one of temperature T,, T, being greater than T,. The 
operative substances will acquire the temperatures of the respec- 
tive sources of heat, and if the diameters are so proportioned that 
the total pressure on the larger piston exceeds the total pressure 
on the smaller piston, the gas in the latter will be compressed, and 
the heat generated by compression transferred to the source of 
heat at temperature T,. Would not this, in the opinion of the 
disciples of Clausius, b2 a case of an unaided self-acting machine 
transferring heat from one body to another at a higher 
temperature / 

Thomson enunciates the law in this form :—‘‘ It is impossible by 
means of inanimate material agency to derive mechanical effect 
from any portion of matter by cooling it below the temperature of 
the coldest of the surrounding objects.” It is impossible to cool 
any body below the temperature of the surrounding objects. The 
surrounding objects, however, which receive heat from it, either 
by conduction or radiation, do mechanical work by expansion. 

I have used the expression receive heat by conduction or radia- 
tion, but I avail myself of this opportunity to emphasise the fact 
that all heat is transmitted by aiden, whether from one part of 
a body to another part, from one body to another body in contact 
with it, or from one body through an intervening partially 
diaphanous medium to another body. It is perfectly legitimate, 
for brevity’s sake, to use the terms transmission by conduction, 
radiation, and convection, to describe the three cases, but we 
should never speak of radiant heat, because all heat is radiant. 
If we confine our attention to the phenomena of heat, its 
causes, effects, and equivalents, the science of heat is simplicity 
itself. The difficulties with which it has been surrounded 
are the offspring of errors evolved from the depths of the inner 
consciousness of the jin de siécle scientists, whose wild theories 
neither rest on a basis of fact, nor admit of being supported by 
argument. Whatever views may be entertained of the general 
tenour of Dr. Burdon Sanderson’s inaugural address, as president 
of the last meeting of the British Association, every thinking man 
will heartily endorse his opinion, tbat the chief distinction of the 
modern philosopher is the fact that he pays no attention to facts. 
Some jin de siecle scientists feel bound to believe that the earth 
rolled off from the sun, because they have been told so to believe 
by an inent astr ical authority. Otbers feel bound to 
believe that the earth is about two hundred million—200,000,000— 
years older than the sun, because they have been told so to believe 
by a still more eminent authority. i have heard it stated in con- 
versation that we kno that the earth left the sun, and seen it 
stated in a review that physical geographers know that the earth 
took two hundred million years to cool , se ; the time of cooling 
of the sun fixed upon by the computator, on whose authority they 
rely in the case of the earth, being about twenty-one million years, 
rather more than one-half of which are alleged to have already 
expired. The physical geographers have this marked advan 
over the astronomers, viz., that, whereas the statements of the 
former cannot be proved to be false, it can be demonstrated beyond 
question of cavil that nothing ponderable can permanently ~ 
the sun. WILLIAM DoNALDson, 

February 28th. 








Sir,—May I ask Dr. Lodge, before he concludes the valuable 
series of articles now appearing in your pages, to explain modern 
views concerning temperature? To what is rise of temperature due / 
Is it the manifestation of increased velocity of molecular vibration, 
or does ‘it represent longer excursions of the molecules of the 
fluid! Are we to regard increase of temperature as representing 
increase of intrinsic energy in a fluid? If so, why does not increase 
of temperature represent increase of intrinsic energy in steam, 
except in a very limited way’ ‘There is a total dearth of disquisi- 
tions on temperature, and that is my excuse for appealing to 
Dr. Lodge. W. WIsEHEART. 

Westminster, March 8th. 


LOCOMOTIVE ENGINE CABS, 


Sin,—Cabs were first fitted on locomotives in this country on the 
Great Eastern Railway about thirty years ago. I forget whether 
by Mr. Sinclairor Mr. W. Adams. Great opposition was offered 
by the drivers and firemen to the innovation. They objected so 
. Strongly that at one time a strike was threatened, and it was not 
easy to get men to take the first engines so fitted. They main- 
tained that all they wanted was the glazed weather-board, and 
they were not going to be roasted alive to please anyone, The 
opposition died down, but it is not wholly extinct. A very ex- 
tended experience with English drivers prolonged over many years, 
during which time I have ridden on almost every railway and every 
type of locomotive in the kingdom, leads me to say that the 
English cab supplies all the protection the men require or ask for. 
There is only one point in which improvement is needed, that is a 
means of closing the interval between the tender and the engine 
or between the engine and the bunker in tank engines, In ba 
weather the men extemporise doors out of boards or sheet iron to 
prevent cross draughts on their legs. Mr. Bellingham on the 





Brighton line has fitted all his new tank engines with iron half 
doors, which can be kept open or shut as the men please. 

Some of your correspondents, writing about cabs and footplate 
fittings, seem to me to have no practical acquaintance with the 
subject. They compare American practice with ours. Now, in 
the United States there are two matters in which railway work 
differs from ours. In the first place, they have a climate to con- 
tend with of a severity quite unknown here. We never have the 
thermometer down tozero ; they have it in the States 20 deg. below 
it. The blizzard is practically unknown in this country, For at 
least four months of the year, the American engine-driver has to 
contend with climatic conditions which render almost perfect 
protection in a cab essential. We have in this country not one 
week of similar weather. To insist on compelling us to use cabs 
like the Yankee cabs is about as rational as it would be to insist on 
our wearing fur coats all through the winter. But there is another 
point to be borne in mind. Nearly all American locomotives run 
with the fire-door shut; nearly all English engines run with it 
open, a scoop deflector being put-into the tire-hole. A good deal 
of heat consequently radiates into the cab. My experience of cabs 
in all weathers is that they are too hot rather than too cold. I 
think, however, that the cabs of goods engines might extend 
farther back than those of express engines, to give more protec- 
tion in bad weather when shunting. 

As to the form of the cab, that is a matter of opinion. In m 
mind the London and North-Western and the Brighton cabs are all 
that can be desired. The Great Northern is extremely ugly. As 
to seats, nearly all engines have them. In some cases they are 
movable, in others the top of the splashers over the trailing drivers 
are cased with mahogany. and make good seats on each side, zs | 
know by experience. 

As to boiler fittings, so dissatisfied are the Americans that they 
have actually had to offer a prize for a design. This is an apt 
comment on the advice to fellow Yankee practice. When will any- 
thing better be found than Mr. Webb’s plan, with the two injectors 
and everything wanted arranged in the cab! The American regu- 
lator handle is an utter abomination. It has been tried in this 
country over and over again, and has never found favour with any- 
one. It was fitted on all the Gooch engines, for instance, on the 
Great Western Railway, and is used now on the Great Northern 
and some other engines, sparingly. It has probably more runaway 
engines to answer for than any other regulator. Steam reversing 
gear or, better still, air reversing gear is used on the Brighton line, 
which is decidedly good. 

In American practice lubricating boxes have been fitted in the 
cab, and I believe Mr. Webb has tried the system on some of his 
compounds, but it is defective. It is highly desirable that the 
driver should, when he gets a chance, while the fireman is taking 
water, for example, run round his engine, feel axle-boxes, and 
make a general examination. 

I do not myself think that there is much room for real im- 
provement in the footplates or cabs of locomotives, Locomotive 
superintendents are always willing to study the comfort of their 
men, and if the latter had a strong objection to what they have 

t, they would very soon have something better. The Eaglish 

iver is not a tender plant who must ve shielded from every 
breath of air, and he laughs at his would-be-friends who know 
nothing about him. 

If we want to bestow our pity, let us extend it to continental 
drivers. Can anything more awful be imagined, for example, than 
the footplates of most of the Paris, Lyons, and Mediterranean 
locomotives! Talk of regulators! ‘The driver has to hang out 
round the side to get at a lever outside the cab, and work a regu- 
lator in the steam dome close to the chimney. Every fitting on the 
boiler seems to be stuck on in the most inconvenient place just by 
chance, OLD BUFFER. 

Birmingham, March 6th. 


Sir,—I am glad to see that your correspondence columns are now 
open to the discussion of this long-neglected subject. The points 
in question are: better cabs, a more rational grouping of 
the various handles and cocks in the cab. Besides this it seems 
very desirable to provide better regulators, quick-acting steam 
reversing gears, and appliances for protecting men against the 
injuries which might result from a burst gauge glass. These 
various points have been solved in several countries and at various 
times. 

The English locomotive cab is, with one or two exceptions, a 
paltry-looking structure, which does not protect the men against 
the inclemencies of the weather, but the engine only. Seats, which 
are now allowed in Germany and have been for a long time used in 
the States, ought to be provided here. If our locomotive engineers 
knew a little more of the hardships of engine-driving life they 


= 


located on and outside the dome. This is an old device used long 
ago in Austria, butit has, 1 believe, the merit of giving a good tee. 
age and easy handling. ave es 
London, March 6th. \ 
Sir,—I quite agree with the views expressed Ly Mr. Hugh Shar, 
and Mr. Percy Caldecott as to the very poor protection provided 
for engine drivers upon English locomotives. ‘The engine drivers 
for years have asked for better cabs, but at present nothin 
appears to be done. Of course, the great objection to a comfort. 
able cab is that a driver after very long hours on duty may fall 
asleep, but that should be considered as the fault of the long hours 
not of the cab. Drivers are certainly not kept on duty so long 
now as they were a year or two ago, twenty-seven and twenty-four 
hours on duty are things of the past ; but so long as men have to 
remain standing on a footplate twenty-two, twenty, eighteen, or 
sixteen hours at a time, which is still done daily, I see fear in 
asking for a better cab, When the time comes that no driver or 
fireman is kept on duty for over ten, twelve, or at most thirteen 
hours, then it will be quite safe to provide them with the American 
form of cab for which they ask, CLEMENT E, Srrerroy, 
Leicester, March 2nd, 








LONDON WATER SUPPLY AND THE LONDON WATER COMPANIEs, 

Sin,—At a special general meeting of the Southwark and Vaux. 
hall Water Company, held on the 13th of last month, the chairman 
—whose speech is reported in the Journal of Gas Lighting and 
Water Supply of the 20th ult.—stated that the directors of that 
company were so anxious to carry out the recommendations of the 
Royal Commission on Water Supply, whose report was published 
last year, that they had promoted a Bill in Parliament asking for 
authority to carry out extensive works for the purpose of storin 
400 million gallons of water at Hampton, at a cost of three-quarters 
of a million. 

This being the official statement of the chairman, Sir Henry 
Knight, it is rather important that the general public should know 
what the recommendations of the — Commission were, how far 
the projected works of the Southwark and Vauxhall Company will 
really comply with these recommendations ; and whether, after 
considering these gaye the Southwark and Vauxhall Water 
Company will be able to offer the public adequate security for the 
three-quarters of a million which it will have to raise. 

Before considering these questions let us throw a short retro- 
spective glance upon the Royal Commission itself, and the reasons 
for its appointment. Not to put too fine a point on things, the 
Royal Commission was called together virtually for the purpose of 
condemning the existing sources of water “| y to the metropolis, 
in order to give the London County Council an excuse for pur- 
chasing the plant of the water companies for the price of old iron, 
and for spending millions of public money on their Welsh scheme, 
The Royal Commission, however, completely disappointed these 
sanguine hopes, and have recommended a simple and economical 
scheme, which, as we shall presently see, has other advantages 
besides its technical features. By appointing Mr, R. E. Middleton, 
a painstaking and eminent engineer, to be their Assistant Com- 
missioner, and to verify by independent experiments the evidence 
of witnesses—a laborious task which they could have impossibly 
undertaken without such ist —the C issi 3s have 
inadvertently completely frustrated the aims of the County Council, 
and have clearly established the fact that the present sources of 
metropolitan water supply are excellent. 

But what were these recommendations which the Southwark and 
Vauxhall Company is so anxious to adopt’ After rejecting two 
other schemes for storage, the Commissioners say on page 33 of 
their report :—‘‘ The third proposal as to storage has advantages 
over any other . . . . and consists in the construction of 
nine reservoirs upon land in the neighbourhood of Staines, at only 
a few miles distance above the existing works of the companies 
- + « + The complete scheme is intended to provide for the 
taking of 300 million gallons a day for supply, and still to leave 
200 millions to flow over Teddington Weir. The promoters have 
assumed that this quantity will not be needed until 1941, and that 
to secure it, 17,526 million gallons of storage will then be required, 
this having been gradually built up by” —five—“‘instalments . . . 
The water to be stored is to be taken from the Thames at a point 
above Staines . . . Itis proposed that no water shall be taken from 
the river during the first fifteen days of any flood . . . Broadly 
speaking, and without committing ourselves to details, we may say 
that the conception of this Staines scheme of storage commends 
itself to us as the best which has been suggested.” 

This scheme, which is thus strongly recommended by the Royal 
Commission, was submitted to them by Mr. Walter Hunter, a 
director, and Mr. Alexander Fraser, the engineer, of the Grand 

tion Company ; and in giving evidence, Mr, Alexander Fraser 








would have probably been more willing to provide our eng 

with these requisites. Anybody who has any knowledge of engine 
driving will agree with me that the improvements I mention are 
not only desirable but ntly needed. How can a man work 
comfortably eight or ten hours at a spell in a cold winter night 
standing under the cabs as now provided’ It is a great mental as 
well as a bodily strain. American and Continental engineers under- 
stand better how to provide for the welfare of their enginemen. 
It is not alone a question of comfort, it is also one of humanity. 
The cabs should be closed in the rear, and their roofs should extend 
well over the tender footplate, so that the fireman is sheltered 
whilst attending to the firing. 

Reversing gears actuated by screw gearing are not quick enough 
in their action, and the high pressures now adopted render their 
manipulation somewhat difficult. Steam reversing gear as used 
on the South-Kastern Railway ought to be more generally used 
than they are at present, especially in shunting. 

As for regulators, what is more perfect and easy to work than 
the American throttle valve’ It is a wonder that they have not 
been more universally used in Europe. 

Sight-feed lubricators should be fitted on every engine, as lubri- 
cation ought to be done entirely from the foot-plate. In the 
States, even the lubrication of the axle-boxes and their guides is 
on some railroads effected in this manner. 

Gauge-glasses can be efficiently protected by guards, it is only 
necessary to render their use compulsory. 

These various improvements would have long been carried out 
if the men had not in the past been so apathetic to their own 
interests. On many engines the arrangements of the cab and 
internal mountings betray either a gross disregard of the men’s 
comforts or an utter ignorance of locomotive engine driving. I 
may add here that the editors of Locomotive Enyineeriny, a New 
York contemporary, have offered prizes for the best designs of 
cab and arrangement of the various cocks, handles, &c., so that 
engine-runners run as little risk as possible of being scalded to 
death or hurt when a collision ny poe 

If comfortable cabs with seats do well on foreign railways, why 
should we in England deny our engine drivers the advantages 
derived from them! As Mr. Caldecott remarks, the ap; nce of 
many fine engines has been spoilt by ugly, ill-proportioned cabs, 
The Great Northern Railway and the South-Eastern Railway are 
among the offenders, 

The Prussian State Railways have recently adopted a design of 
cab completely closed for their new eight-wheel coupled compound. 
The roof, as in many Yankee engines, extends far back over the 
tender, and is provided with a lamp similar to those used in 
carriages, The latter practice is much followed now on the 
Continent. 

At one time the French engineers objected to cabs, and 
thought the mildness of the climate did not render the adoption of 
elaborate cabs necessary. It seems that this is not the opinion of 
the engineers of the present day, for most of the recent locomotives 
built in France have cabs of proper dimensions, offering a liberal 
allowance of shelter to enginemen. As boilers are now made of 


larger diameters and high pitched above the rails, the usual 
regulator cannot be used, and a reach-rod operated from the foot- 
plate, near the reversing gear, actuates the regulator handle 





was asked by Sir A, Geikie: ‘‘May I ask this! This is a scheme 
which would not be undertaken by your company, but a general 
scheme by all the companies’” ‘‘ It would be a general scheme if 
it were ever carried out,” Mr. Fraser replied ; ‘‘a general scheme, 
certainly.” He was next asked whether he appeared there having 
had consultation with the other companies, and answered in the 
affirmative, adding: ‘‘It was prepared by us, and all the com- 
panies authorised it to be laid before the Commission,” The 
curious may refer to the ‘‘ Minutes of Evidence of the Royal Com- 
mission on Metropolitan Water Supply,” where they will find on 
page 430 this very interesting statement. 

That statement contained within it the promise of the formation 
of a great water trust which would be in a position to deal with 
the question of London water supply on general principles, and 
this result would have been arrived at without expense to the public. 

But the Southwark and Vauxhall Company, which stood in the 
way of Mr. W. H. Smith’s purchase scheme years ago, is, it 
—, going to prevent the execution of the recommendations 
of the Royal Commission, not to carry them out, as it pretends. 
Its Hampton scheme is a totally independent and different 
scheme from that of Staines, which the C issi sr d, 
and it presents numerous technical features absolutely divergent 
from the other. Besides, it provides only for the next decade, 
and leaves out of account all further possible increase of population. 

In the course of his speech Sir Henry Knight assumed that the 
daily consumption of Thames water by his company would amount 
to 30,000,000 gallons a day. Now it appears that, according to 
existing agreements with the Conservators of the Thames, the 
Southwark and Vauxhall Company is not entitled to take more 
than 24,500,000 ery per day from the Thames, and that they 
are actually —_ ying 24,373,348 ee day already. Should 
they increase their supply to 30,000,000 gallons, as Sir Henry 
Kaight assumes they will, the Conservators would step in and stop 
them. Yet this company, which has practically reached the limit 








of its powers, is about to stand in the way of the carrying out of 
the scheme approved by the Royal C ission, a sck which 
can be executed almost immediately, for all the plans are ready, 


and a scheme which would come nearest to realising the dream of 
the unifiers of London, 

This company is going to ask Parliament permission to borrow 
from the long-suffering British public three-quarters of a million 
to be expended upon works for which, so far as that company 1s 
concerned at least, there is absolutely no need. 

March 5th. E. A, BrayLeY HovGetts. 


THE VARLEY TESTIMONIAL. 


Sir,—We beg to inform the readers of your paper that the 
accounts of the Varley testimonial fund must be closed on the 15th 
of the current month, We therefore make a last appeal to all 
those who have—in one form or another—benefited by the inven- 
tion of the dynamo, compound coupling, and other matters with 
which Mr. Varley’s name has been so largely associated, to send in 
subscriptions to the undersigned before the above-mentioned date. 


hriplands, A. Strow, Hon, Treasurer, 
Kensington Court, London, W, R, E, Crompron, Hon, S2¢, 
March 4th, 
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RAILWAY MATTERS. 


Tue: New York Rapid Transit Commission seems 
to have detinitely dropped the consideration of the Wilson under- 
: and scheme, and is now hard at work developing the Bushe 
. wwated railway project for rapid transit. The John H, Davis 
pe Co, Syndicate is said to have withdrawn its proposition to 
build an underground road with private capital. 


On February 15th, under the direction of Herr 
Schaefer, locomotive su verintendent of the Konigliche Kisenbahn- 
Direction, Ciln, Links-Reinisher, o test run was made on the 
Moselbabn, between Coblentz and Trier, with a new four-cylinder 
compound engine, Which drew seventy-five 10-ton wagons in the 
same time as two ordinary locomotives, a correspondent says, baul 
fifty such wagons over the same distance, 


On the 28th ult. the Barnton branch of the Caledonian 
Railway was formally opened, in the presence of a large number of 
spectators. ‘The new railway, which commences at a Junction with 
the Leith branch of the Caledonian Railway, and goes by way of 
Davidson's Mains and through the Barnton Estate to the west of 
Edinburgh, is 2# miles in length, It opens up the Barnton Estate 
asa residential suburb of Edinburgh, and cost something near 
£35,000. 

Tue Wurtemberg State Railways have introduced two 
new kinds of passenger tickets, One is similar to the new Belgian 
season tickets for 45, 30, and 20 marks, for the three classes re- 
spectively, @ ticket is sold which entitles the holder to travel for 
two weeks by any trains on the Wurtemberg system. The other 
innovation consists of ticket books containing tickets for thirty 
trips between any two designated stations, good for one year, sold 
at a reduction of one-third from the regular fares, and issued for 
all classes, for ordinary and fast trains, and for all members of the 
holder's family as well as himself, whether he travels with them 
or not. 

Tue strategic railway connecting Tientsin with Shan- 
hai-Kwan, the town at the eastern foot of the Great Wall, where 
it runs down to the Gulf of Liatung, is now completed, and the 
new Chinese Minister to London travelled by it last week. He 
was thereby enabled to reach the sea, and get a steamer for 
Shanghai, instead of having to remain the winter in Tientsin, or 
be carried down by chair nearly a thousand miles overland, 
Tientsin being frozen up from December until March, This asso- 
ciation, as the Shanghai correspondent of the Standard remarks, 
of the ‘iron horse” with the Great Wall of China is certainly a 
remarkable linking of modern times with the remote past. 


Tux totallength of the street tramways of Massachusetts 
at the end of September, 1893, was 874'14 miles, an increase of 
119-29 miles over the preceding year. This includes double track, 
but not 63°154 miles of sidings, switches, &c. Of this total there 
were 711°08 miles operated in whole or in part by electricity, and 
16306 miles by horse power, showing an increase during the year 
of 214°78 miles for the former, and a decrease of 95°49 miles for the 
latter. All the electric roads have the overhead wire except the 
Milford and Hopedale line, which uses the storage battery. Thus 
far there has not been any demonstration of superior net earning 
capacity of electric lines as compared with horse lines, but rather 
the reverse. It is stated in the report of the Board of Railway 
Commissioners that the popular idea that an electric railway is a 
bonanza of wealth is clearly a delusion, and that the safe policy for 
the companies is to keep the capitalisation and charges upon 
income within the narrowest possible limits, and to set aside 
annually a portion of the earnings for a contingency fund. 


AccORDING to the last complete veer, the total railway 
mileage in the United States on June 30th, 1892, was 173,563°52 
miles; the total number of railway corporations was 1822; 899 
maintained independent operating accounts, and 712 were inde- 
pendent operating companies. Of the 761 subsidiary roads, 320 
were leased for a fixed money rental, and 186 for a contingent 
money rental ; nine roads were abandoned. ‘There were nineteen 
mergers, seventeen re-organisations, and sixteen consolidations. 
The capitalisation of roads reporting was £2,045,349,627. ‘There 
were 560,958,211 passengers, and 706,555,471 tons of freight 
reported as carried during the year ending June 30th, 1892. The 
gross earnings reported were £235,281,468, and the operating 
expenses were £156,199,599. There were 821,415 persons ae 
in railway service at the end of that year, of whom 2554 were 
killed in accidents and 28,267 were injured ; 376 passengers were 
killed, and 3227 were injured, These accident statistics are carried 
out with considerable detail. 


A prescription of a railway or of railways in general 
would not be quite the same thing if written by a railway manager 
or contractor or by, say—Ruskin, To Governor O'Ferrall, of 
Virginia, the subject appeared in yet a different light. In his 
inaugural address he scattered a wealth of rhetorical flowers, such 
as are apt to get nipped in the shrewd air of the North, and, 
amongst the rest, touched upon railroads in a glorious outburst, 
from which the Railroad Gazette extracts the following for those 
readers who have to spend their lives in more prosaic climes. 
After expressing the belief that the interests of both the roads 
and the people require that there be no oppression or discrimina- 
tion on the part of the one and no unreasonable demands on the 
part of the other, the Governor says :—‘‘ Railroads I recognise as 
the great explorers and mighty developers of a country’s resources, 
They lead in the march of progress, tunnelling mountains, bridg- 
ing gulches, spanning streams, penetrating new and uninhabited 
regions, changing the wilderness into smiling farms, and even the 
barren plain into verdant fields, building homes, and giving employ- 
ment to almost countless thousands, In their track plenty abounds 
where want stalked abroad ; the ploughshare turns up the virgin 
soil so long trodden by the native buffalo ; the voices of the 
artisan and mechanic are heard where that of the wild beast so 
long sounded defiance to the disturber of his lair or den; the 
smoke of civilisation ascends to the clouds and meets the morning 
sun in his rising glory and bedims the moon in her silver flight, 
where from the time the stars sang together, at the birth of 
creation, they shone by day and night unobscured by even the ex- 
halation from a burning bush.” 


Aw International Railway Congress is to be held in 
London next year, and the following is a list of members of the 
English section :—President, Sir Andrew Fairbairn (director Great 
Northern Railway) ; vice-presidents, Mr. G. J. Armytage (chair- 
man Lancashire and Yorkshire Railway), Mr. Gustav Behrens 
(director Midland Railway), the Marquis of Breadalbane (director 
Caledonian Railway), Mr. John Cleghorn (director North-Eastern 
Railway), Mr. J.C. Colvill (chairman Great Southern and Western 
Railway of Ireland), Lord Emlyn (deputy-chairman (reat 
Western Railway), Sir Myles Fenton (general manager South- 
Eastern veges Mr. J. 8S. Forbes (chairman London, Chatham, 
and Dover Rai way), Lord Claud J. Hamilton (chairman Great 
Eastern Railway), Mr. Frederic Harrison (general manager Lon- 
don and North-Western Railway), Mr. Henry Lambert (general 
manager Great Western Railway), Mr. J. W. Maclure, M.P. 
(director Manchester, Sheffield, and Lincolnshire Railway), Sir 
Arthur Otway (director London, Brighton, and South Coast Rail- 
way), Sir Courtney Boyle (secretary Board of Trade), Mr. Wynd- 
ham Portal (chairman London and South-Western Railway), Sir 
George Russell, M.P. (director South-Eastern Railway) Mr. 
Charles Scotter (general manager London and South-Western 
Railway), Mr. James ‘'hompson (general ager Caledoni: 
Railway), Mr. W. Ti ing (director London and North-Western 
Railway), Mr. G, H. Pease (general manager Midland Railway), 
the Marquis of Tweeddale (chairman North British Railway), and 
W. M. Ackworth, 29, Abingdon-street, Westminster, S.W., 
secretary, 








NOTES AND MEMORANDA. 


In a paper on the “ Detection of Paraffin and Lubricat- 
ing Oil in the Distillate obtained under Pressure from Train Oil,” 
Messrs. C. Engler and L. Singer remark that the fact that neither 
paraffin nor lubricating oil was detected in the distillates obtained 
under pressure from natural glycerides and from the higher fatty 
acids, and which were examined in the author’s laboratory, has 
been frequently urged against the theory of the formation of petro- 
leum from the remains of animal fat. The authors have, in conse- 
quence, again taken up the subject with special reference to the 
detection of the above-named substances, and they have succeeded 
in separating solid paraffin and in obtaining a fluorescent and 
viscous lubricating oil. The paraffin was obtained in the form of 
a white crystalline mass melting at 49—51 deg. 


Tue following gives some idea of the prices of gas in 
the United States, and of the advantage to the electric light com- 
panies of the high price of gas. A contractor has petitioned the 
City Council of Salt Lake, Utah, for a franchise proposing to 
furnish natural gas at 30 cents per 1000ft. The directors of the 
Lowell—Mass.—Gas Light Company have voted to reduce the 
price of gas 10 cents, making it 1 dol. per 1000 to all who pay 

romptly, this price to take effect February lst, 1894, This is the 
owest price in New England for an inland city. Beginning with 
the new year, the net price of gas in Chicago has been reduced to 
115 dols. per 1000 cubic feet, under the terms of the agreement 
entered into something like two years ago with the city. This 
only affects the use of gas for illuminating purposes, the price for 
gas used for coking, heating, and power purposes having been fixed 
by the agreement at 1 dol. per 1000, 


In determining viscosity by the methods recently 
described in this column, changes of temperature were found to be of 
great importance, especially in the case of glycerine, whose viscosity 
varies as much as 1 r cent. for 1 deg. C. Small differences of 
temperature between different parts of the liquid are, however, not 
very serious provided the mean temperature be known, for the 
mean speed observed is shown to be that corresponding to the 
mean temperature. To determine viscosity accurately at a given 
temperature very delicate thermometers must be employed. Most 
of the liquids experimented on were bad conductors of heat, and 
hence required considerable time for the temperature to become 
uniform. ‘The author suggested that this fact might be used to 
determine the thermal conductivity of liquids heated at the top by 
Forbes’ method. The falling sphere would form a thermometer 
of almost infinitesimal thermal capacity. For most oils, spheres 
of water coloured with resin could be employed to determine the 
viscosity. A water drop of 1 mm. radius was found to fall lin. 
per bour in castor oil at 8 deg. C. 


In a paper recently read before the Paris Academy of 
Sciences, on ‘‘ The Preservation of Timber from the Attacks of 
Insects,” by P. P. Dehérain, the author remarks that the sap-wood 
of trees used for timber is more subject to the attack of insects, 
such as boring worms, than the true wood ; and further, that 
amylaceous sap-wood is the kind most freely consumed by them, 
Besides this, he has found that the powder left by the consumption 
of the wood by these insects is free from starchy constituents. In 
order to deprive the timber of such constituents the plan of 
removing the bark at the foot of the tree, three or four months 
before felling, is found to be efficient, a mere ring a few centi- 
metres in depth sufficing, provided that all growth below it be 
destroyed. Experiments with oaks from which the bark had been 
removed some months before felling, and others which had been 
decorticated at the time of felling, and a third series left with the 
full complement of bark, showed that the timber resisted in the 
order named. ‘The author is of opinion that the amylaceous 
matter arising from the leaves is conveyed by the sieve tubes of 
the liber or inner bark—which run vertically—because the removal 
of the bark in a helical form is as efficient in securing the absorption 
of the starchy material as is an annular decortication. The best 
time to remove the bark is in the spring, the trees being felled in 
the following October. 


Ar the last meeting of the Physical Society Mr. J. W. 
Kearton read a ‘‘ Note on a New Mode of Making Magic Mirrors.” 
The author's first idea was that the magic properties were due to 
differences in reflecting power, but experiments showed this to be 
improbable, and indicated the patterns visible by retiected light 
were due to slight concavities in the surfaces. Several methods of 
producing such changes of curvature were tried, such as electro- 
depositing and electrical etching, the plates being subsequently 
— to remove sharp edges. The method found most satis- 
actory was to draw the figures on polished brass covered with 
wax, and etch them by immersing in nitric acid, subsequently 
scouring with charcoal, Sheffield lime, and swansdown calico until 
all direct traces of the figures disappeared. The scouring rounds 
off the edges and makes the depressions concave, the two eventually 
forming one concave sweep, which makes itself visible when light 
is reflected from it on a screer, To obtain satisfactory results with 
figures having broad and narrow lines it was found necessary to 
— over with hot wax the fine lines and the outer edges of the 

road ones after the first immersion ; a second immersion etched 

the middle parts of the broad lines deeper. By repeating the 
process the broad lines were etched roughly concave in steps, and 
the scouring made the curvature continuous. Figures in relief, 
showing the patterns in shade on reflection, were obtained by 
painting the pattern on the plate in sealing-wax dissolved in 
naphtha and etching away the covered portions by an immersion 
of one or two seconds, A number of mirrors with patterns in 
intaglio and relief were exhibited to the meeting. 


Amone the many objects collected by the Peary 
Expedition to Greenland in 1891 was a meteorite weighing about 
267 1b. It was sent to the Academy of Natural Sciences of 
Philadelphia, and is described by Mr. E. Goldsmith. When 
received at the Academy, the meteorite appeared to be solid and 
devoid of cracks or any signs of disintegration, but this condition 
soon changed, and the mass slowly cracked and began to fall to 
pieces. It is thought that this crumbling was due to oxidation 
resulting from the existence of a higher temperature and a greater 
quantity of ozone in the latitude of Philadelphia than in that of 
Greenland. Mr. Goldsmith has examined some of the pieces 
separated from the mass, The substance could easily be separated 
into hard, metallic, and tough granules, and a powder capable of 
reduction to any degree of fineness, A determination of the 
separated quantities gave 73°8 per cent. as the proportion of the 
granules, and 262 per cent. as that of the powder. The specilic 
gravity of the former proved to be 6°14, and that of the latter 
4:73. One of the pieces from the meteorite was reserved for grinding 
and etching, but it was found that the process involved consider- 
able difficulty owing to the extreme hardness of the specimen. 
Indeed, the mass was so hard that it would scratch soft iron, 
making an impression visible on the iron and sensible to the touch. 
This and other tests seem to warrant Mr. Goldsmith calling the 
object a tempered steel meteorite. Possibly, Natwre thinks, the 
meteorite fell into a pool of water or deposit of snow or ice, and 
was thus quickly cooled down from the heated condition obtained 
by rushing through the atmosphere. Analyses show that there is 
a distinct difference between the granules and the separated dark 

owder. The former contains a sulphuret, probably troilite; the 
latter contains no sulphuret, but, instead, a sulphate. Iron, 
nickel, sulphur, traces of carbon, chlorine, phosphorus, and 
chromium were found; also a silicate in which lime and magnesia 
were recognised, — and cobalt were searched for, but in 
vain. According to Professors A. E, Nordenskiold and J. L. 
Smith, the Disco Island terrestrial iron contains copper, cobalt, 
phosphorus, and comparatively large quantities of carbon, so that 
the mass found by Professor Heilprin is apparently not of terrestrial 
origin. 








MISCELLANEA. 
Tuer Forth of Clyde Ship Canal is aga’ 1 occupying 


serious attention in Edinburgh and several other large Scottish towns. 


Ir is expected that the Queen will be pr sent at the 
formal opening of the Manchester Ship Canal, and perhaps the 
Thirlmere Manchester Water Supply. 


A MEETING was held at Nottingham on Tuesday, to 
consider the improvement of the navigation of the Trent to make 
it navigable for sea- ‘oing vessels, and a resolution passed in its 
favour. Surveys and estimates are to be made. 


An exhibition will open at the Royal Aquarium in June 
next, consisting of everything connected with coaching, riding, and 
driving. A number of most interesting loans have already been 
promised, and the project is exciting the greatest interest amongst 
the coaching fraternity. 


Mr. C. G. W. Puituips, Assoc. M. Inst. C.E., and for 
many years engaged in the engineer department of the Great 
Northern Railway at Boston, has been appointed engineer and 
surveyor to the Witham Commissioners, in succession to Mr. J. E. 
Williams, M. Inst. C.E., resigned, and removing to Westminster. 


THE Eaton Hall Sewage Works, forming the first 
section of the Eaton and Eccleston sewage disposal scheme, 
designed by Mr. Albert Wollheim, Assoc. M. Inst. C.E., under 
instructions from the Hon. Cecil T. Parker, agent to the Duke of 
Westminster, were opened last week. The sewage is treated by 
the Amines process, 


Ar the conclusion, a few days ago, of the hearing of 
the action of the North British Rubber Company v. Mackintosh, 
for an alleged infringement of letters patent relating to the pneu- 
matic tires of bicycles, Mr. Justice Romer reserved his decision 
pending reference to an independent expert. We believe Mr. J.S. 
Swinburne, A.M.LC.E , will act in this capacity. 


THE new system of horse haulage attachments invented 
by Mr. T. H. Brigg is attracting great attention in the United 
States, where it was shown during theChicago Exhibition, and where 
it hassince been experimentally and in ordinary usedemonstrated by 
the inventor. Accounts of these demonstrations appear in four 
different Chicago papers we have recently received. The new 
system was explained in our columns on the 16th of October, 1891. 


On the unanimous recommendation of the Grand Jury 
of the County of Limerick, and under the provisions of an Act 
specially promoted for the purpose, his Excellency the Lord- 
Lieutenant has been pleased to appoint Mr. John Horan, M. Inst. 
C.E., to the County Surveyorship of the entire county at a salary 
of £600 per annum. Mr. Horan has since 1884 been in charge of 
the Western Division of Limerick, and purposes, as soon as the 

ry arrang ts are perfected, changing to Limerick the 
office which has been hitherto kept at Rathkink for county busi- 
ness as well as private professional practice. 





Tuer total warship tonnage launched by each of the 
more active naval Powers in 1893 was:—France, 52,188; United 
States, 40,050; Great Britain, 28,920; Russia, 17,326. The list of 
warships, exclusive of torpedo boats, launched during the year for 
the various American navies, with their tonnage and estimated 
speed, were as follows: — United States, first-class battleships 
Indiana, Massachusetts, and Oregon, each 10,200 tons, 16-2 knots; 
ram cruiser, Katahdin, 2183 tons, 17 knots; protected cruiser, 
Minneapolis, 7350 tons, 21 knots; Argentine Republic, gun vessel, 
Patria, 1183 tons, 18 knots; Brazil—purchased from Schichau, 
Elbing—five torpedo boat destroyers, 120 tons, 26 knots; Chili, 
protected cruiser, Blanco Encalada, 4400 tons, 23 knots; Hayti, 
gunboats, Alexandre Petion, Capois la Mort, each 2600 tons, 14 knots. 


On the 13th and 14th of February, Colonel W. M. 
Ducat, R.E., held Local Government inquiries at Burton, Salmon, 
and Brotherton into the applications promoted by the Pontefract 
Rural Sanitary Authority for provisional orders for acquiring lands 
compulsorily from Sir John Ramsden, of Byram Hall, for the 
purpose of sewage disposal. Sir John Ramsden opposed in respect 
of the particular lands scheduled, but offered other lands in 
substitution of the same. Mr. Malcolm Paterson, M. Inst. C.E., 
the engineer for the schemes, stated that he had no engineering 
objection to raise against the adoption of the lands suggested by 
the owner, but considered that in both cases they might be open 
to objection by adjoining owners and occupiers as being too near 
the respective villages. The inspector, however, thought the alter- 
native sites suitable, and they were accepted by the clerk to the 
authority, subject to the sanction of the Local Government Board. 


A REPORT by Mr. Wolfe Barry and Messrs. Coode, Son, 
and Matthews, upon the damage to the Dymchurch sea-wall by 
the recent gales, presented to the ‘‘Lords of the Level of 
Romney Marsh,” shows a very serious state of things. The report 
is of great length, and considers the wall to be in a critical condi- 
tion, with the danger, in case of further heavy gales, of possible 
inundation of the marsh—which is from 8ft. to 11ft. below high 
water at spring tides—with consequent risk of destruction of pro- 
perty and stock, and possibly human life. The scheme recom- 
mended by the engineers involves an expenditure of £41,000, the 
experts remarking in their report that they regret they cannot 
recommend less costly works. ‘The scheme recommends thirteen 
groynes between the Canal and Willup’s sluices, twenty-three 
groynes to the westward of the sluices, and seven groynes on the 
War Department portion in front of the Grand Redoubt. The 
outlay, if borrowed for twenty years, would require a ‘“‘ scot” of 
3s. per acre for the first vear, the interest diminishing year by 
year. Workmen are engaged in temporary works on the wall, 
and a “scot” of 1s. has already been made to meet current 
expenses. A Standard reporter states that the oldest inhabitants 
of Dymchurch disagree with the necessity of the extensive works 
recommended. ‘‘ At the back of the sea-wall is a puddled clay 
bank, supposed to have been constructed by the Romans, which 
two years ago proved to be capable of resisting the ingress of the 
sea, and they consider that this, with less extensive works, would 
be sufficient to protect the marsh.” 


CotoneL Heywoop, the engineer to the City Com- 
mission of Sewers, has laid before that body a description of the 
artesian well, sunk in New-street, Gravel-lane, under his 
superintendence. It is now eight years since the Commission first 
resolved to take means to supply the citizens with water inde- 
——- of the New River Company, their attention having then 

een called to the heavy charges made for water in the City. The 
charge being calculated on the rateable value of the premises, and 
not in respect of the water actually consumed, was considered 
unjust pes greater ma The present experiment was therefore 
undertaken, the well being sunk in Gravel-lane, immediately ad- 
joining the immense block of artisans’ dwellings erected by the 
Commission. A tender for sinking the well 350ft., for £1750, was 
accepted, and after two years’ work the contract had to be 
annulled, and a fresh contract for £1550 was accepted with another 
firm. In March, 1890, the work was re-commenced, and in 1891 
the contract depth of 350ft. was reached. The well then yielded 
but 900 gallons per hour, a quantity insufficient for the supply of 
the artisans’ dwellings, and on the advice of Oolonel Heywocd the 
boring was sunk until it reached in all about 512ft. from the sur- 
face. The well now yields 70,000 gallons in twenty-four hours, or 
about 3000 gallons per hour. The cost of the work in all has been 
£5610. The water is suitable for every purpose of domestic life. 


The artisans’ dwellings served by the new well contain 241 separate 
tenements, 535 rooms, and 36 shops, and there is a permanent 
water storage capacity of 14,366 gallons, by means of tanks on 
the roof 
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"Tae Engyleen” 


ON THE SYSTEMATIC PRODUCTION OF ,STEAM 
FROM SIXTY-EIGHT BOILERS AT THE “SAY” 
SUGAR REFINERY, PARIS. 

By Bryan DonkKIN, 

A DETAILED account of this interesting boiler plant is given 
by M. Périssé in the “‘ Mémoires de la Sociétédes Ingénieurs 
Civils,” Paris, June, 1892, As the great economy of steam 
production and methods adopted are very remarkable, and in 
some respects novel, it is hoped that a summary of the paper 
may prove of use and interest to English engineers. The 
whole subject seems to have been very carefully studied by 
the able heads of this important establishment. 

A few years ago two steam boiler accidents occurred at 
sugar mills in Paris. The boilers were of the elephant type, 
with large grates, worked night and day, and rather forced. 
In each case the accident was caused by the bursting of one 
of the iron boiler plates nearest the fire, which bore marks of 
deterioration in the part exposed to the highest temperature. 
As the accident happened in spite of the utmost care in the 
construction, workiag, and supervision of the boilers, the 
managers of the Say sugar refinery decided, as a measure of 
precaution, to re-model the whole plant for steam produc- 
tion at their works. 

The original plant comprised eight elephant and twenty- 
seven semi-tubular boilers, with a total heating surface of 
about 64,590 square feet. It was at once decided to abolish 
entirely the eight elephant boilers, and replace them by 
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twenty-two semi-tubular steel boilers, with a heating surface 
of 55,970 square feet, thus increasing the heating surface by 
three-fourths. 
boilers were added. The plant, therefore, which forms the 
subject of this paper comprises sixty-eight boilers, with a 
heating surface of from 161,460 to 172,220 square feet. The 
first twenty-seven boilers, constructed by different French 
firms, were put in from 1867 to 1886, and in most of them 
the boiler plates, in the parts exposed to the hottest fire, were 
made of steel, instead of wrought iron. In each the heating 
surface is 2153 square feet, making a total of 58,125 square 
feet. The next twenty-two boilers were added in 1887. They 
are made entirely of Creusot steel, and each has a heating 
surface of 2550 square feet, total 56,120 square feet. The 
last nineteen boilers, supplied in 1889, are of the same steel, 
with a heating surface of 2734 square feet each, total 51,950 
square feet. The heating surface of the sixty-eight boilers is 
thus 166,200 square feet, and is divided among five contiguous 
ranges. It is probably the largest existing plant for the pro- 
duction of steam set up in one place. 

The Say sugar refinery is the largest in Europe, and turns 
out daily 500 tons of refined sugar. In sugar refineries the 


production and consumption of steam is a very important 
item, steam being required, not only for the engines driving 
the machinery of the refining mills and the electric light 
motors, but also for the syrup boiling apparatus and the 
| sugar evaporators. At the Say works it is also used to heat 


| the buildings. 


The five boiler-houses are set up in an irregularly-shaped 





Two years later nineteen more steel elephant | 
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yard, the three sides of which form,three right angles. The 
first contains three ranges, comprising nineteen boilers of 
2734 square feet heating surface, and twenty-two old boilers, 
besides other buildings. The second right angle contains 
one range of twenty-two boilers, with a heating surface of 
2550 square feet, and a small workshop where the incombus- 
tible matter from the grates is treated and sorted from the 
ashes, &c. The third right angle contains five old boilers, a 
big chimney, and the feed pumps and coke filters. 

The steam from the boilers is used for two purposes. One 
set of nineteen boilers is worked at a pressure of seven atmo- 
spheres—103 Ib.—and supplies steam to the motors and 
electric engines. The others, at a pressure of six atmo- 
spheres—88 1b.—feed the evaporators and the syrup boiling 
apparatus. The products of combustion are carried off by 
two chimneys. One is 8-2ft. diameter at the top, and 164ft. 
high above the horizontal flues, forming the outlet for forty- 
one boilers. The other chimney of the same height has a 
diameter of 6:5ft., and carries off the products from the 
twenty-seven other boilers. 

The basement of the boiler-houses contains not only the 
flues conveying the smoke to the chimneys, but underground 
galleries, where the clinker and ash are dropped into coal 
boxes, and carried off on a rail to the workshop already men- 
tioned. There are four of these subterranean galleries, well 
ventilated, and connected one with the other. The feed pipes 
are in two sets for the two different pressures of steam. Each 
group forms a closed circuit, with stop valves at regular dis- 





tances. Ifa joint has to be re-made, or any repairs are re- 
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quired, a portion of the pipes can be shut off, and the water 
sent to the boilers round the other part of the circuit. 

Having thus given a general description of the works for 
the production of steam at the Say refining factory, we 
will proceed to consider the boilers more in detail. In 1887 
twenty-two new boilers were constructed, made throughout, 
with the exception of the rivets, of mild Creusot steel. Each 
boiler is of the elephant type of tubular generator, with two 
lower tubes, and a large cylindrical horizontal portion, 
6ft. Tin. diameter, above which is a steam reservoir. The 
boiler plate exposed to the hottest fire is about 12ft. long, and 
there is no joint either above the grate, nor within 5ft. of the 
brick fire-bridge. As the length of the boiler plate corresponds 
to the circumference of the tube, there is only one longitu- 
dinal joint at the top, above the part heated by the gases. 
The feed-water being especially pure, the tubes are fixed, and 
cannot be taken out. The cylindrical steam reservoir is 
1ft. Tin. above the boiler. 

Great care was bestowed on the construction of the boilers, 
which were supervised while in the workshops at Anzin by 
the inspectors of the Association of Steam Boiler Proprietors 
du Nord. All the longitudinal and transverse joints or 
seams were alternately rivetted double, except those at the 
bottom and on the connecting and lower pipes. The rivets 
were of the best iron, and hydraulic rivetting machinery was 
used. The whole of the metal employed was guaranteed by 
the constructor for a year free from defect or flaw; butin the 
case of any hidden fault, he did not hold himself responsible 
for the damage, but only undertook to repair it as speedily 
as possible. The nineteen boilers constructed in 1889 are 
exactly the same as the twenty-two just described. Satis- 
factory results having been obtained with the first set, these 
generators were made on the same lines, and from similar 
metal. They were, however, rather longer, of slightly larger 
diameter, and in some the bottoms were of cast steel. These 
boilers are constructed for the higher steam pressure of 
seven atmospheres, and the steam from them alone is used 
for motive power. The heating surface of each boiler is 
2734 square feet, volume of water 790 cubic feet, volume of 
steam about 318 cubic feet. 

The metal used in the construction of these forty-one 
boilers is extra-soft steel, Martin-Siemens process. Each 
plate of steel had to fulfil certain conditions, when subjected 
to tests for traction and bending. With the untempered steel, 
annealed after rolling, the breaking pull accepted was 25-4 
tons per square inch, with 30 per cent. extension. Untem- 
pered steel which did not come up to these conditions was 
rejected. Careful tests were made on the metal delivered 
from the Creusot workshops, which was divided into an- 
nealed and tempered steel. The thickness of the pieces 
tested for fracture varied from about in. to 3in., length 
about Sin., and ljin. wide. The proportion of the section 
of the sample pieces after breaking was from 27 per 
cent. to 43 per cent. .of their previous section. The 
pieces were tested for 23-8 tons to 30 8 tons per square inch, 
giving an elongation of from 32°8 per cent. in the one, to 
18-5 per cent. in the other case. The breaking weight and 
per centage of elongation were the same, either lengthwise or 
crosswise of the grain of the test pieces. Various tests for 
bending made on the tempered steel were also successful, 
and showed the perfect malleability and tenacity of the 
metal. 

Thus the steel used in the construction of the boilers at 
the Say refinery was proved to be completely homogeneous, 
and much more malleable than any iron plate. It was also 
better adapted for the purpose, because iron is the more 
liable to split and blister, the better its tensile strength. 
Before the use of sheet steel for boiler plates exposed to the 
fire, there were always fissures in the iron plates at the Say 
refinery, however perfect the metal might be in other respects. 
With steel boiler plates there is no longer any difficulty. The 
extra soft malleable steel, furnished in 1887 by the Creusot 
works, is also much cheaper than iron. But this gain in 
economy is of small importance compared to its much greater 
advantage with regard to safety and successful resistance 
to the heat of the fire. It is, however, necessary that the 
metal should fulfil the conditions fixed, and especially that it 
should be extra mild, and obtained by the Martin-Siemens 
process. For all these reasons it was stipulated that basic 
steel should be used in the construction of the Say 
boilers. It is only by this process that a perfectly pure and 
homogeneous metal was obtained, each bar of which success- 
fully underwent the requisite tests for breaking, extension, 
and tenacity. 

Freedom from risk or danger was the main object kept 
steadily in view by the engineers of the Say refinery, as 
the numerous safety appliances for the sixty-eight boilers 
prove. In each boiler there are two glass water gauges, 
& magnetic indicator water-level gauge, two safety 
valves, and a large steam gauge 12in.in diameter. Besides 
these there are several registering gauges and return valves, 
for both steam and water. Each boiler is lit by an incan- 
descent lamp on the centre line between two boilers, 
illuminating one steam and two water gauges; so that if by 
any chance one of the lamps were extinguished, the stoker 
would still have the level of water indicated on the other 
glass gauge. All the steam gauges are examined daily, and 
if one of them marks any difference from the others and the 
registering gauges, it is taken off and repaired. 

The feed-pumps are driven by steam with plunger pistons, 
forcing the water under pressure into pipes running to all the 
boilers. As already explained, the pipes form a closed circuit, 
and thus they can easily be repaired. This circuit is really a 
feed-water reservoir, and is provided at certain distances with 
air receivers, expansion joints, and stop valves. The greatest 
speed the water attains in the feed-pipes is about 1ft. per 
second, and often only 4in. There are three pumps, of 
which two only are at work, one for each group, the third is 
keptinreserve. Each has a safety valve to discharge its water 
into the suction reservoir. The feed-water is drawn princi- 
pally from large tanks, where the steam is condensed after 
heating the different parts of the works, and the hot water 
collected ; the supply is made up from an artesian well. After 
being softened in a Gaillet and Huet apparatus, the water is 
passed through coke filters and cotton rags, to free it from 
grease. Sponge was used at first for this purpose, but was 
found to be rapidly destroyed. Each boiler is fed automati- 
cally from the coil of pipes, but there is a feed-water valve 
within reach, by which the stoker can feed the boiler, if the 
regular supply fails. 

The grates used are ‘‘ Wackarnie ” grates, with rocking bars 
moved by a lever by hand. They are about 7ft. wide and 6ft. 
long. There are two charging doors, so that the combustible 
may be uniformly distributed over the whole surface of the 
grate. The distance between the front of the boiler and the 
bridge at the back of the grate is less than 64ft. Thus the 
grate surface is from 35 to 36 square feet, representing one 





and a-third of the heating surface. The grates are formed 
with narrow jin. spaces between the fire-bars, and are there- 
fore suited for burning small and poor coal. The bars are 
set at a slight angle, and there is 1ft. 9in. between them and 
the lower portion of the boiler. 

The maximum quantity of coal burnt per square foot of 
grate surface is 10:251b., the actual quantity being usually 
8lb. to 9lb. Taking the maximum of 10} Ib. on the largest 
grate only, 370 lb. of fuel are burnt per hour, equal to only 
0-13 Ib. of fuel burnt per square foot of boiler heating surface. 
This is a very low figure, and partly explains the advantage 
obtained at the Say refinery works from the new boiler plant. 

The combustible used is a mixture of 50 to 60 per cent. of 
poor coal, and 40 to 50 per cent. bituminous coal. The usual 
proportion of 60 per cent. poor coal may be increased to 65 
or 70 per cent., and depends upon the amount of steam 
required at the works. The average proportion of ashes, <c., 
is 20 to 22 per cent. All the clinker, ash, and dirt withdrawn 
when cleaning the grates and fire-bars, drop by gravity into 
an inclined shoot below the boilers, leading into the subter- 
ranean gallery. The grates are thus kept comparatively 
clean, since the unburnt residuum is promptly removed. To 
carry off thisincombustible matter, it is made to fall from the 
shoot into large wrought iron buckets, travelling on a single 
rail, which convey it along the subterranean gallery to the 
workshop, where it is specially treated. The sifting of the 
clinker, ash, and coal dust in the small workshop checks the 
waste of fuel in two ways. The combustible particles are 
separated and sent back to the furnaces, and the engineer is 
thus able to control completely the proper working of the 
grates, and to know whether the stokers are wasteful or 
economical—a most important matter. 

As all the furnaces are similar, whatever the heating sur- 
face of the boilers, it will suffice to describe one for the new 
boilers of 2734 square feet heating surface. The flames and 
gases circulate three times to and fro. They first enter along 
the lower tubes, then return and heat the external parts of the 
large upper tubes ; and lastly, the hot gases make their way 
to the back of the grate—-in some boilers through the tubes 
—and thence descend vertically into the flue. This horizontal 
flue receives the smoke from twenty-two boilers. It is 64ft. 
in diameter, and 8ft. high, with a section of 48 square feet. 
The chimney carrying off the smoke from the twenty-two 
large and five small boilers is 6$ft. in diameter at its upper 
part, with a minimum section of 33.8 square feet for about 
861 square feet of grate surface, or 4 per cent. of the latter. 
The nineteen newest boilers form two ranges, one containing 
thirteen, the other six boilers, and their smoke collectors 
also serve for the twenty-two old boilers. As to the chimney 
carrying off the smoke from these forty-one boilers, with an 
aggregate of 1237 square feet of grate surface, its top diameter 
is 8ft., giving a section of 52°7 square feet, or 4 per cent. of 
the grate surface. Nevertheless the draught is very good. 

These details show that the section of the flues is 
large, not only to regulate the speed at which the gases 
escape, but to facilitate the inspection and cleaning of 
the external parts of the boilers. Fire-bricks are used for 
the lining, but not in otker parts. They were selected with 
the greatest care, and are as little porous as possible. The 
condition imposed on the makers was that, when plunged in 
water, their weight should not exceed a certain percentage. 
This precaution was taken, and the%bricks most carefully set, 
to prevent cold air from penetrating them and carrying off 
the heat. The more porous are fire-bricks, the more readily 
do they admit air. The upper part of the furnace forms a 
kind of floor, with a layer of brick rubble, 4:3in. thick, sup- 
ported by a metal flooring, and surmounted by flags, the 
whole having a thickness of Tin. 

The temperatures of the burnt gases are carefully taken. 
At the foot of each chimney is a Richards’ apparatus for 
registering continuously the temperature of the discharged 
gases. The result is almost a straight line, a little higher at 
night than by day, because more steam is required for the 
electric engines. This proves the regularity of the tempera- 
ture, which only varies from 180 deg. to 188 deg. Cent. If this 
temperature be compared with that of the hot water in the 
boiler, 170 deg. Cent., it will be evident that it is impossible to 
cool the gases further or obtain greater economy. Analyses 
of the burnt gases are taken several times a day, but it has 
not been possible up to the present to find an instrument 
registering automatically the proportion of carbonic acid, 
which varies from 103 to 114 per cent. This shows that the 
quantity of air absorbed is not much higher than that theoreti- 
cally necessary to burn the combustible, and also that very little 
air penetrates the walls of the boilers, &c. The draught is 
measured in two places, behind the damper in the flue, and at 
the foot of the chimney. The automatic registering apparatus 
gives almost straight lines. It shows about Hin. water 
draught in the flues, and fin. at the foot of the chimney. 
The damper is generally open one-fifth in each boiler, 
reducing the chimney draught from jin. to jin. of water. 
Lower chimneys might therefore have been used, but they 
have been made 164ft. high, to avoid complaints from the 
neighbours. On the other hand, there is a large reserve of 
chimney pull or vacuum, costing little or nothing, and by 
means of which it is possible at any moment to double the 
production of steam. 

With these boilers, grates, chimneys, furnaces, &c., and 
using poor coal in the way described, the fuel consumption is 
0°135 lb. of combustible per square foot of boiler heating 
surface. After working for four years, the results as regards 
the production of steam yield a monthly mean of 7 lb. to 
7°20 lb. steam per pound of combustible, containing 20 per 
cent. to 22 per cent. of ash. It must not be forgotten that 
the combustible used is very inferior, and therefore cheap, 
because it is difficult to burn under ordinary conditions. 
Deducting the ash, this consumption corresponds to 9 lb. 
steam per pound of pure combustible. Of course when a 
better fuel is used, containing only 40 to 50 per cent. 
of poor coal, or when the dampers are raised, the pro- 
duction of steam per hour is greater, and at certain times 
equals or exceeds 2860]b. steam per hour. This gives in 
round numbers only 1:0 1b. steam per square foot of heating 
surface, which is a remarkably low figure, for it is generally 
admitted that semi-tubular boilers produce from 2b. to 24 lb. 
per square foot. Itis this slow generation of steam, one of 
the characteristic features of the boilers at the Say refinery, 
which explains, and in great measure justifies, the very 
important economic results obtained. To produce 2 lb. per 
square foot, or double their present production, can easily be 
done by using better coal, modifying the grates a little, and 
opening the dampers wider. ; 

The horizontal water evaporating surfaces of the boilers 
constitute another element conducive to good working, not 
only as regards the steam generated, but especially the 
proportion of priming water carried off mechanically. The 
steam passes into two pipes, each 2lin. diameter. It is then 
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carried off to one of the main pipes, the diam ; 
are 19-Gin. for the nineteen ie at sonny dod et 
pressure, and 24in. for the forty-nine other boilers tie 
atmospheres pressure. The steam domes and all the An 
are covered with non-conducting material, to prevent coating 
The steam - are of steel, and at regular intervals there ‘ 
a short length of copper pipe, forming an expansion joint 
These are of course necessary, particularly for the lon, 
lengths of these pipes, in some cases about 500ft. 8 
The ped one » water from the steam pipes is withdraw 
: n 
by pumps, because the Say engineers aed not hitherto 
been able to find a perfectly trustworthy automatic water 
trap. The proportion of water carried off in the steam and 
condensed is very small. This is proved by the fact that one 
plunger pump, 1:3in. in diameter, at a distance of G56{t. from 
the boilers, is sufficient, working half the time, to discharge 
all the water. In these pipes the speed of the steam is ion 
984ft. per minute in the intake pipe; in the main pipe it 
attains 1968 feet. With a good boiler plant a speed of 3936¢¢ 
or 5904ft. per minute is allowable. : 

Every boiler is emptied periodically. Each day in the 
week the fire in one boiler is put out, and as about ae days 
are required to empty and clean it, of sixty-eight boilers 
three are always ofi. Six boilers are emptied per week, or jn 
seven days; thus there is one day to the good, to allow for 
delays. After letting his fire down, and closing the damper 
for ten or twelve hours, the stoker empties the water from 
the boiler. The manholes are opened, and then the damper 
by degrees, to cool the boiler and fluesslowly. These different 
operations usually require twenty-four hours. Thus each 
boiler works for about eleven weeks, and a very small 
quantity of deposit, mud, and residuum is withdrawn from jt 
during cleaning. No fluids or solvents are used inside the 
boilers, nor are they required, because the feed-water, as 
already mentioned, is relatively very pure. 

The economic results, due to the accurate construction of 
the boiler plant, and the care with which it has been set up 
and worked, have been already indicated. At any moment it 
is possible to know exactly the pressure of the steam, the 
temperature of the exhaust gases, and the vacuum at the 
bottom of the chimneys; the products of combustion also 
are analysed several times a day. The following further 
particulars may be of interest. 

Each stoker manages two fires; he cleans them out 
twice in twelve hours, by working by hand to and fro the bars 
of the mechanical Wackernie grate. The stoker simply 
pushes the ashes and clinker below the grate, and does not 
handle them further. The combustible is also brought to 
him, and he has no necessity to leave his post, having the 
feed-cock at hand, and the gauges, water-levels, &c., within 
sight. The men employed for the two shifts of twenty-four 
hours are sixty-four stokers, half working a day, half a night 
shift ; one man who receives and weighs the coal; one coal- 
heaver ; two sweepers ; four men for inspecting and cleaning 
the boilers ; one man in charge of the workshop for treating 
the refuse from the grates; two men in the subterranean 
slack gallery ; two machinists, one by day, one by night; an 
engineer and his assistant, to inspect the boilers when not 
working, effect small repairs, make good the joints, &c.; four 
foremen stokers, two night, two day. Of these eighty-three 
men half work by day, the other half by night. All are placed 
under the immediate supervision of a head foreman of the 
boiler and steam engine plant, who is directly accountable to 
the chief engineer. Since the new plant was set up, nota 
single accident necessitating important repairs has occurred. 

Thus one boiler is stopped each day in the week, except 
Sundays, and all are seen to in turn in eleven weeks. There 
are also three men to attend to the ashes, clinker, and dust ; 
one of them must always be on duty at the workshop already 
mentioned. The trucks laden with fuel pass over a weigh- 
bridge, their weight being carefully noted in a book, and are 
discharged before each foie: only one man is needed to 
assist in this operation. The different branches of the manu- 
factory have never for three years been stopped for a single 
hour, for want of steam—a remarkable and important fact. 

In the three years preceding the erection of the new boiler 
plant, the average cost of coal for evaporating a ton of water 
was 2s. 6d. From 1889 to 1892 the cost was only 1s. 9d., or 
8s. per 1000 gallons of water ap: peers and yet during this 
period a great rise in the price of coal took place, consequent 
upon the strikes. Taking into account, therefore, the differ- 
ence in price in the two periods, the apparent economy of 
30 per cent. is in reality 40 per cent. The mean expense for 
repairs and maintenance was formerly £2000 a year. This 
or pees has been wholly eliminated, although twenty-seven 
old boilers are included in the new plant. A slight economy 
in the wages has also been effected. 

The total cost of the new plant was about £100,000, reckon- 
ing the twenty-seven old boilers at present value, but without 
including the price of the ground. Including furnace and 
accessories, the cost of a steel boiler having 2734 square feet 
heating surface is from £1200 to £1240. The whole of this 
excellent boiler plant was designed by M. Letort, and carried 
out under the superintendence of M. Cronier, chief engineer 
“des Ponts et Chaussées.” A drawing of one of the nineteen 
steel tubular elephant boilers is added on page 201. 








Tue Kuosin Tonnet,—Whether it is easier to fortify, or by 
other means to defend a tunnel or a bridge, one end of which 
is in alien—and possibly hostile—territory, is a point which 
seems to have been in recent times settled in favour of the former 
method. ‘he necessity is shown by the recent completion of the 
Khojah Tunnel. The Khojah Pass, which has an elevation of 
7457ft., traverses the Kwaja Ainran range of mountains on the 
south-east of the Afghanistan frontier of India, between the valley 
of Pisheen and Candahar. A few years ago the English Govern- 
ment decided to construct a railway across this range ; but found 
that in the execution of the project it would be necessary to run a 
tunnel, which would occupy at least some three years in building. 
Pending the accomplishment of this piece de résistance in the pro- 
posed line, as the necessity for establishing communication was 
urgent, it was determined to make a temporary railway as quickly 
and as cheaply as possible across the hills, to be worked by rope 
inclines. Each end or face of the tunnel, according to Jndian 
Engineering, is defended by a block house built of strong masonry, 
— consisting of a couple of towers 60ft. in height, connected by 
a covered way or gallery carried across the crown of the arch. Both 
the towers and gallery are loop-holed for rifle fire, and the upper 
storey of each tower is provided with tramway and turntables, s0 
as to allow of the working of a machine gun, Each entrance or 
archway of the tunnel can be closed by means of armour-plated 
gates, which are moved by a windlass worked from the inside. It 
may be mentioned that the Khojah Pass was traversed by British 
troops in 1839, and when three years subsequently their march was 
opposed, they forced it. Our readers will fird an interesting 
description of ‘The Khojah Rope Inclines” in a paper hy Walter 
James Weightman, AMLCE., in vol. exii. of the ‘‘ Proceedings 


of the Institution of Civil Engineers, 
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PUBLISHER'S NOTICE, 


+* With this week's number is issued as a Supplement a Two-page 
* pagraving of the Antwerp IHydro- Hlectric Central Supply Station, 
Every copy as issued by the Publisher includes a copy of the Supple- 
ment, and oneness are requested to notify the fact ld they not 
Price 6d. 





q eceive it. 


5GS., D.C.L., F.R.8., Vice-President of the Institution, will occupy the 
chair. 


Society or Arts.—Monday, March 12th, at John-street, Adelphi, at 
8pm. Cantor lectures. “ The Decorative Treatment of Artificial 
Foliage,” by Hugh Stannus, F.R.I.B.A. Lecture 1V.—Applications: The 
Stalk-leaf—Sheath-leaf—Cup-leaf—Rosette—Korinthian leaf—Moulding 
enrichment. Varietics : The Canon not closed—Individual treatments — 
Wealth of suggestion in Nature—Further develop ti dnesday, 
March 14th, at 8 ey, Fifteenth ordinary meeting. Paper: “The Foun- 
tain Air Brush,” by Charles L. Burdick. 

NEWCASTLE-UPON-TYNE ASSOCIATION OF STUDENTS OF THE INSTITUTION 
or CiviL ENGINEERS.—Wednesday, March 14th, at the Durham Colle e of 
Science, at 8pm. Paper: ‘The Renewal of Bridge Superstructures,” by 
W. R. L. Forrest, Stud. Inst. C.E. 








DEATH. 
On the 4th inst., at 60, Palmerston-place, Edinburgh, Rcwerr Car- 
STAIRS Rep, C.E.. of J. and A. Leslie and Reid. Aged 48. 
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TO CORRESPONDENTS. 
Registered Telegraphic Address, ‘‘ ENGINEER NEWSPAPER, 
LONDON.” 


,* In order to avoid trouble and con/usion, we find it necessary to inform 
correspondents that letters of inquiry addressed to the public, and intended 
or insertion in this column, must in all cases be accompanied by a large 
envelope legibly directed by the writer to himself, and bearing a penny 
postage stamp, in order that answers received by us may be forwarded to 
their destination. No notice can be taken of communications which do not 
comply with these instructions. 

*.* We cannot undertake to return drawings or manuscripts ; we must there- 
fore request correspondents to keep copies. 

*,* All letters intended for insertion in Tue EnGinegr, or containing 
questions, should be accompanied by the name and address of the writer, 
not necessarily for publication, but as a proof of good faith. No notice 
whatever can be taken of anonymous communications. 

W. H. (Bristol. )—Jnguire of Mr. R. J. Friswell, P.1.C., 115, Darenth-road, 

hill, London, N. 


Stamysor 





INSTANTANEOUS STEAM GENERATORS, 
(To the Bditor of The Engineer.) 

Six,—Your correspondent “ J. B.” asks for address of makers of above. 
Aliow me to state that these generators are made by M. Serpollet, 27, Rue 
des Cliys, Montmartre, Paris. JonN Henry Knicut 

Barfield, Farnham, March 8rd. 

{They are also supplied by Messrs. Bryan Donkin and Co., Southwark 
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Park-road, Bermondsey. ]—Ep. E 





ERRATA. 
Tn our issue of March 2nd, page 172, 2nd col., line 33 from top, for 
60,000 read 600,000; page 172, 2nd col., line 8 from bottom, for 61,000 read 
6100; page 174, Ist col., line 9 from top, for 19 read 30, 
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MEETINGS NEXT WEEK. 

InstiTuTION oF Orvi, Exarvrers.—Tuesday, March 13th, at 25, Great 
George-street, Westminster, S.W., at 8 p.m. Papers: ‘The Liver- 
pool Overhead Railway,” by Messrs. J. H. Greathead and Francis Fox, 
MM. Inst C.E. “The Electrical Equipment of the Liverpvol Overhead 
Railway,” by Mr. Thomas Parker, M. Inst. C.E., of Wolverhampton. 

The Prevention and Detection of Waste of Water,” by Mr. Ernest 
Collins, M. Inst. C.K. Students’ meeting, Friday, March 16th, at7.30 p.m. 
Paper: “Coal Storage in the United States,” by Messrs. S. Henry Barra- 
clough, B.E., and Lionel 8. Marks, B.8c., Studs, Inst. C.E., Mr. Harry E. 
Jones, M. Inst. C.B., in the chair. 

INSTITUTION OF NAVAL ARCHITECTS.—The meetings will be held in the 
Hall of the Society of Arts, John-street, Adelphi, on Wednesday, March 
léth, morning at 12 o'clock; on Thursday, March 15th, morning at 12, 
and evening at 7 o’clock ; on Friday, March 16th, morning at 12, and even- 
ing at 7 o'clock. Admiral the Right Hon. Sir John Dalrymple-Hay Bart, 
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STEEL FURNACES, 

In another page will be found a condensed report of the 
proceedings in the action brought by Palmer’s ship- 
building and Iron Company, to recover damages from the 
Leeds I’orge Company for breach of contract as regards 
certain furnaces fitted in H.M.S. Rainbow, Pique, and 
Retribution. The trial extended over the greater portion 
of three days, and the final decision of the judge is of 
extreme importance, alike to makers and users of steel 
plates. The facts were extremely simple. Drawings 
were supplied to the Leeds Forge Company. The fur- 
naces were made to these drawings. When they were 
delivered at Jarrow it was found that they did not 
fit the combustion chambers. By some strange 
oversight, no copy of the drawings sent to the 
Leeds Forge Company had been supplied to the Jarrow 
boilermakers. pet aa Aa more by good luck than any- 
thing else the furnaces were not far wrong. It was 
necessary, however, to heat them and bend the flanges 
by an amount equal to a small fraction of an inch. It 
did not come out very clearly during the trial whether 
the furnaces had or not been anneale] after this heating. 
We believe, however, that they were annealed. Although 
the case for the defence never was opened, it was evident, 
from Sir Richard Webster's cross-examination, that it was 
intended to prove that the heating and bending of the 
flanges had injured the metal, which cracked subse- 
quently. To an expert the case so far lay in a nutshell. 
Much time was necessarily expended in explaining to 
the judge the elements of boiler-making; but as soon 
as Mr. Justice Vaughan Williams grasped the facts, 
he arrived at a decision which practically ended the 
case. To continue it the plaintiffs would have had to call 
expert evidence to show that had the steel been what 
it professed to be, it would have withstood with- 
out deterioration of character the ‘ punishment” it 
received from the plaintifis. We have no doubt that 
experts could have been found by the dozen to prove 


But we also believe that the defendants could have 
brought a dozen experts into court to prove that such 
treatment would ruin any steel. The fact is, that the 
point raised is one which has been fiercely debated for 
years. It has not been set at rest yet. Experience 
equally supports both parties. It would be next to 
impossible for any judge to arrive at a satisfactory con- 
clusion from such a conflict of first-class evidence. The 
cost of the trial would have been enormous ; its duration 
appalling. All the phenomena manifested by all the 
steels would have been discussed. Examinations extend- 
ing over days would elicit opinions concerning the effects 
of phosphorus, sulphur, and manganese. The relative 
merits of the acid and basic processes would have been 
disputed. The opportunities. for prolonging the trial 
would be multitudinous and tempting. We do not 
wonder that the plaintiffs shrank from undertaking such 
an enterprise ; yet we cannot help speculating as to what 
the action of the Leeds Forge Company would have been 
had the plaintiffs elected to goon. They would have had 
as much difficulty in proving that their steel was all 
that it should have been as the plaintiffs would have had 
in proving that it was not. 

The ruling of the judge may have very far-reaching 
effects. What applies to a steel furnace may well apply 
to a steel plate or bar of any kind. Is it to be under- 
stood in future that the user of steel will heat it entirely 
at his own risk? Are not the smallest adjustments per- 
missible if they involve heating? What in future will 
a guarantee of quality be held to mean? But further, are 
we to assume that steel is not one bit more trustworthy 
now than it was ten years ago, when boiler shell plates 
cracked and rails broke, and all holes had to be drilled? 
If this be the case then Lowmoor and Bowling may 
cheer up; steel has been subsisting on false pretences. 
On the other hand, would anything have been heard about 
a cracked furnace if there had been no forced draught? 
Is it at all certain that the re-heating of the flanges in 
Messrs. Palmers’ yard had anything whatever to do with 
this casualty? The plates were exposed to the fiercest 
action of the flame where they cracked. Beyond question 
they were excellent; they had passed all the Admiralty 
tests. To imply that they were deteriorated by heating 
and bending seems to cast a slur on the metal. The 
trial, had it been completed, would perhaps have elicited 
much valuable information; as it has ended, it only 
supplies food for endless speculation, and asking of 
questions which cannot be answered. 


BALANCING LOCOMOTIVES, 


At Purdue University, U.S.A., a real locomotive, not 
a model, has been fitted up for experimental purposes. 
We have already illustrated the engine and the exceed- 
ingly ingenious friction brakes used for taking up the 
power developed. The engine is anchored fore and aft, 











the draw-bar pulling on a dynamometer, and the driving 
wheels, instead of being supported on rails, are carried 
by friction wheels to which the dynamometer brakes are 
fitted. Many experiments have been tried with this 
engine. One of the latest is intended to test the nature 
and amount of the “hammer action”? caused by the 
balance weights in the driving wheels of locomotives. 
The results said to have been obtained are so curious and 
interesting that they claim consideration in our pages. 
The experiment consisted in running the engine at 
various speeds and passing lengths of iron wire between 
the driving and supporting wheels. The wire was 
flattened, but not uniformly; and when high speeds were 
attained the wire showed unflattened places, which 
appeared to indicate that the wheel was lifted off the rail, 
or rather its equivalent, the friction wheel, at certain 
points in its circumference, while at others its pressure 
on the rail was correspondingly augmented. The cause 
is held to be the centrifugal action of the balance weights 
inside the wheel rims. We regret that we are not in a 
position to say how much the balance weights weigh. 
All that we know is that ‘ the balancing of the locomo- 
tive is doubtless more than ordinarily good.’’ We sup- 
pose we may assume that the whole of the revolving 
weight and two thirds of the reciprocating weight are 
balanced. This is quite near enough for our present 
purpose. When a wheel or any other portion of a 
machine is made to revolve, the whole revolving mass 
tends to turn round its centre of gravity. If, for example, 
a heavy wheel is out of balance, then it will tend power- 
fully to revolve round a centre which is not that of 
the shaft on which it is hung, and to make the centre of 
the shaft revolve in a circle round the centre of gravity. 
This will render the whole unsteady; the tendency being - 
to augment, so to speak, the size of the hole in the bear- 
ings in which the shaft revolves. To apply this to the 
case of a locomotive, we may divide a revolution of the 
driving wheel into four parts. When the balance weight 
is rising it will tend'to pull the engine backwards; when 
it is at the top it will tend to lift the wheel off the rail; 
when it is descending it will urge the engine forward; 
when it is at its lowest point it will tend to augment the 
pressure on the rail; and generally it may be taken that 
the whole wheel tends continually to move toward the 
balance weight; that is to say, to shift the centre of 
rotation toward the weight. The amount of the effort 
is very easily calculated. Without going into details, we 
may say that for a 6ft. Sin. wheel, running at sixty miles 
an hour, the centrifugal effort will be about eighty times 
the amount of the balance weight. Let us take it for 
granted that the weight of the wheel and the load which 
it carries combined, press it down on the rail with an 
effort of eight tons. Then, in order that the wheel may 
be just ready to lift off the rail at certain periods as 
explained, the balance weight cannot be less than 224 Ib. 
But the balance weight is not put in for nothing. It 
is intended first to balance the weight of one crank, 
including the big end of the connecting-rod; and, 
assuming a 24in. stroke, we may take it that the weight 


: | to be balanced is carried at a radius of one foot, while the 
that a really good mild steel flange would suffer no harm | ht fa : : ‘ , 
from being heated to a dull red and forced back jin. | balance weight is carried at a radius of 3ft., so that 224 1b. 


would balance 6721b., or more than is required. It will 
be seen at a glance that, as the balance weight on the 
wheel, and the crank, &c., are opposed, there need be no 
tendency whatever to lift the wheel off the rail. In other 
words, if we content ourselves with balancing the revolving 
masses, there need be no vertical disturbance; but in 
practice the weight put inside the wheel rim is more than 
sufficient to balance the revolving mass. More is added 
to check the back and forward swing of the engine, due 
to the inertia and momentum of the reciprocating masses. 
The calculation of the quantities is a complicated and diffi- 
cult operation, and we cannot do better than refer those who 
wish to follow up the subject to the paper by Mr. Makin- 
son, ‘‘On the Internal Disturbing Forces in a Locomo- 
tive,” read several years ago before the Institution of Civil 
Engineers. In it they will find all the mathematics they 
can desire. The weights introduced for this purpose are 
only counter-weighted fore and aft, so to speak. Ina 
vertical direction they act to lift and depress the wheel, 
and they may very easily do mischief. Indeed, it 
may be said that locomotive superintendents all over 
the world are divided in opinion as to whether it 
is desirable to balance the reciprocating portions at 
all; many hold that a revolving weight cannot balance 
a reciprocating mass, and those who concede that some 
balancing is necessary, are divided in opinion as to 
how much. In this country a compromise is generally 
effected between what is theoretically right and prac- 
tically right; and, as we have said, about two-thirds of 
the reciprocating mass is balanced, and it is held that 
this makes the engine run more steadily, while some 
harm is done by the tire flattening just at the place 
where the balance weight is lodged, and no doubt some 
little injury is also suffered by the rail. Bearing these 
things in view, it is easy to see that in the case of the 
engine at Purdue University the lifting of the driving 
wheels must be due to the balance weight introduced to 
combat the fore-and-aft action of the reciprocating 
masses. 

Now, it has never been clearly shown that it is possible 
to make a revolving weight balance a reciprocating mass. 
Indeed, there can be no doubt that the thing is quite 
impossible, save in a very restricted sense, and it hes 
yet to be proved that centrifugal force can be re- 
ferred in any shape or way to the _ influence 
of the piston, cross-head, &c.; but it is certain 
all locomotives are subjected to internal longitudinal 
disturbing forces, which are not set up by momentum at 
all, but by the action of the steam on the cylinder covers, 
in a way that has already been very fully dealt with in 
our pages under the head, ‘‘ How is a Locomotive Engine 
Propelled ?*’ In the case of the Purdue engine it was 


found that, before any correct readings of the pull on the 
draught dynamometer could be obtained at speeds 
above eighty revolutions per minute, a big dashpot 
This was, of course, needed 


had to be interposed. 
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because the engine was not advancing, and so had no 
forward momentum to steady the draught effort. No 
doubt it is quite possible to counteract after a fashion 
the internal longitudinal forces by putting weights inside 
the wheel rim, but it is equally possible to overdo the 
work; and this seems to occur more frequently in the 
United States than it does with us. At least, we hear 
more complaints about the flattening of tires from the 
States than in this country. 

We have heard it argued that unless the rotary weights 
in a locomotive are balanced it will have an unsteady 
vertical motion. This cannot possibly be true. The 
only close connection between the engine and the driving 
wheels takes place through the springs. Now, so long as 
the tire of the wheel does not leave the rail, it matters 
nothing how much the actual pressure on the rail may 
vary. The engine cannot be caused to jump or lift, or 
rock. The springs are in no way affected. A part, or 
even the whole of the load, may be carried by the centri- 
fugal effort of the revolving weight; but the fact can in no 
way aflect the distance between the centre of the driving 
axle and the rail. The phenomena of oscillation, rolling, 
wandering, boxing, Xc., have never been very fully con- 
sidered; indeed, it is next to impossible to carry out 
satisfactory experiments with an engine running at 
speed. An unbalanced engine is unsteady, but it is 
because of longitudinal action that it is so. Many years 
ago Mr. D. k. Clark slung a locomotive by a chain at 
each corner from the roof of an erecting shop, got up 
steam, and made the wheels revolve at various speeds. 
He found that the unbalanced engine was dreadfully un- 
steady, and he balanced it till he steadied it. But in 
this case, as the wheels did not rest on rails and carried 
no load, want of balance in them could not fail to 
make the engine jump. A pencil fixed in the buffer 
beam, and pressed against a white card, described 
an oval on the card. By balancing this oval was 
reduced to very small dimensions. No doubt much of 
the motion an engine is set down to want of balance 
erroneously, and more weight is added, and things are 
made worse. It is possible to combat longitudinal oscilla- 
tion by counter-weights, but there is always a danger 
incurred, because we cannot help tampering with the 
vertical motion. If ever extremely high speeds are to 
be attained, it seems that we shall have to adopt some 
such system as that of Haswell’s inthe Duplex, exhibited 
in 1862, an engine with four outside cylinders. The 
pistons moving in opposite directions, of course there 
were no balance weights, and the steadiness of the engine 
left nothing to be desired. 

Finally, we may say that we think the whole subject 
might be reconsidered, not so much by the mathematician 
as by the locomotive superintendent. The tendency is 
no doubt to overdo balancing. Some locomotives run 
with remarkable steadiness, others are not steady at all. 
There are reasons for this which are not fully understood. 
The whole subject deserves discussion, and would make an 
admirable theme for a paper to be read before, let us say, 
the Institution of Mechanical Engineers. 


PARIS 


Hap the Suez Canal proved the failure which it was 
predicted would ensue by even competent judges of 
similar engineering projects, we should probably never 
have witnessed the deplorable results which have attended 
the attempt to establish inter-oceanic communication in 
Central America. The costly and complete collapse of 
the Panama scheme may perheps not be without its use, 
as it may draw attention to the Nicaraguan route, which 
appears to offer some chance of successfully accomplish- 
ing what its predecessor has so conspicuously failed 
in achieving. Our own great work at Manchester 


A SEAPORT. 


presents a vivid contrast to the Colombian cata- 
strophe; and, as example is better than precept, 
the opening of our great Midland waterway for 


traffic through nearly forty miles of country may act 
as a valuable and stimulating precedent in the prose- 
cution of many similar undertakings, which for one 
reason or another have not advanced beyond the stage 
of inception. It may be remarked as a fact, and one 
which our readers have no doubt not failed to observe, 
that for some years past, both at home and abroad, very 
considerable attention has been bestowed, and large sums 
of money expended, upon extending and improving both 
inland and maritime water communication. Notwith- 
standing the numerous advantages we possess, the 
facilities which obtain for lifting and transferring heavy 
merchandise and freights, the objections of shipowners 
and ship captains are as strong as ever they were to 
‘breaking bulk.” Delay and, in the case of certain 
classes of goods, risk attends the operation, so that both 
parties are interested in reducing its occurrence to a 
minimum. 

It is a matter which admits of no controversy, that 
water traffic and canal navigation have sometime ago 
evinced indubitable signs of recovering from the semi- 
dormant condition to which the sudden advent of the 
locomotive had consigned them. Railways demand the 
construction and maintenance of an expensive permanent 
way at an ever-increasing cost. That item is wanting in 
the “returns” of the canal and navigation companies. 
It is stated on official authority that an old project has 
been recently revived in France, having for its object 
the construction of a large maritime canal from Rouen 
to Paris, thus placing the capital in direct communi- 
cation with the waters of the ocean at Havre, which 
is connected with Rouen by a broad and deep navi- 
gable waterway. The credit of being the first per- 
son to project this undertaking is said to be due to 
the celebrated French military engineer, Vauban, who 
was quick to perceive the possibility and the value of 
utilising the river Seine for the purpose. In a word, he 
proposed to canalise that important stream, and render 
it navigable for ocean-going ships between the two cities. 
At present this inland navigation scheme is awaiting the 
decision of the Government, which will determine 
It is 


whether or not it is to be declared of public utility. 





the generally received opinion in France, confirmed by 
professional and technical experts of ability and expe- 
rience, that there are no insuperable engineering difficul- 
ties to be overcome, and that the construction of the 
work is of a perfectly feasible character. Should the 
proposition, which has been laid before Parliament, 
receive the sanction of the Legislature, the means 
of carrying it into execution will be an after considera- 
tion. In addition to greatly increasing the importance 
of Paris as a chief maritime and commercial centre, it 
would, it is stated, enable French producers to compete 
on more advantageous terms with te of other nations. 
That may be, but on the other hand, it will also unques- 
tionably open the door to the foreigner, unless prohibitive 
duties close it. This is admitted, for among the strongest 
opponents to the proposed canal are the mining companies 
of the North of France, which vigorously protest against 
it. Their allegation, which is natural and reasonable 
enough, is to the effect that the new and cheaper route of 
transport would afford facilities for the introduction and 
sale of English coal upon a scale which would operate 
seriously to the detriment of their own workings and 
output. The hostile plea of the Western Railway runs 
very much in the same groove, but lacks the individual 
interest, and, in some degree, the solidarity which charac- 
terises the opposition of the mining associations. The 
lines upon which the project has been planned accord a 
total length to the canal of 116 miles, and a depth 
sufficient to allow of the passage of all vessels from Rouen 
to Paris, which arrive at the former town from the port of 
Havre. Thus the depth will not be less than from 
19ft. to 20ft., as over 90 per cent. of the ships entering 
Havre are nearly of that draught. Along its whole 
course the proposed new channel will cut only a couple 
of the bends or elbows of the river Seine, and will not be 
encumbered with more than four locks, a very important 
advantage. Its width at water level is put at 115ft., to 
be increased to 150ft. in the curves, a dimension which is 
considerably in excess of that allotted to the Suez Canal. 

While it may be conceded that the prosperity and 
welfare of a country are intimately connected with the 
progress and commercial status of its capital, yet it is 
quite possible that the aggrandisement of the latter may 
be attended by corresponding disadvantages to provincial 
districts. Our readers will be at no loss to find at home 
corroborative evidence of the truth of this statement. 
The city of Rouen, as might be anticipated, cannot regard 
with altogether an indifferent eye the proposed new canal, 
which, if carried out, must for a time at least tell 
injuriously upon her own traffic and commerce. She is 
in very much the same position—except at a longer 
distance—with respect to Paris as Liverpool is to Man- 
chester. It is not to be supposed that the former town 
views with complete complacency the gigantic under- 
taking of the cotton capital, and yet in the long run it 
will probably be benefited rather than injured by it. 

Examples unquestionably exist in which cities and 
towns, whether seaports or not, have been superseded or 
supplanted by others; but it will be found in many of 
them that the causes of their being neglected, disused, 
and generally given over to decay, were indigenous to 
themselves. They carried within themselves the germs 
of their own destruction, and were rarely abandoned for 
others until they were useless for all the purposes they 
were originally intended, and which they had for- 
merly adequately fulfilled. Interested as the French 
public is in its ensemble in an undertaking of this import- 
ance and magnitude, and favourable as its national feel- 
ing is towards the support of the measure, yet, in addition 
to those already enumerated, there is a large number of 
dissentients, whose claims to consideration cannot be 
either avoided or overlooked. In the Department of the 
Seine, which, it must be kept in view, is of all others the 
one to be most directly benefited by the success of the 
project, over a third of a million electors have united in a 
petition to Parliament with a view of obtaining a solu- 
tion of the momentous question. So far as the actual 
execution of the necessary works is concerned, the 
Société Paris-Port de Mer is willing, it is stated, to 
undertake the construction of the canal upon certain 
conditions, which are nevertheless open to some objec- 
tion. It asks, in the first place, for a concession for a 
period of ninety-nine years ; the abandonment of the quay 
dues by the State; the disposal, during the term of the 
concession, of those portions of the Seine laid dry by the 
works; the right to a tonnage and pilot dues for all vessels 
ascending or descending the waterway ; and the power of 
levying a tax upon all the river craft using the same. ee 
return, the Société does not stipulate for any guarantIn 
or subvention of any kind, although it estimates the total 
expenditure at £6,000,000. These conditions have not 
been allowed to pass without some criticism, commencing 
with that of the General Council of Public Works. That 
authority considers that the proposed canal would 
undoubtedly be favourable to the development of 
commerce provided it was constructed at the expense 
of the State, with the concurrence of the city of 
Paris, and subjected only to tolls of reasonable and 
moderate amount. Again, many of the Chambers 
of Commerce allege that the relinquishment of the quay 
dues by the State would not be altogether a fair measure 
towards other French ports. They also very significantly 
point out that in itself the abandonment of the dues 
would in reality amount to a subvention, although appa- 
rently the Société has not asked for any. There can also 
be no doubt that a declaration of public utility would 
unavoidably entail some responsibility upon the Govern- 
ment, in jthe event of the undertaking proving unsuc- 
cessful. Having regard to the conflicting interests 
involved in the further prosecution of the project, it will 
be a long while yet before goods and merchandise are 
conveyed in quantity, without breaking bulk, from the port 
of London to the capital of France. 

FAULTS IN CHALK. 

We lately noticed under the above heading a singular 

accident that recently occurred during the construction of 














additional works to the harbour at Dover, 

we referred to the unusual character and » TRL pag a2 
fault in the chalk stratum operated upon, and stated “ 
apprehension of the difficulty that must experienced both 
in ascertaining the exact nature of the cavity pierced and f 
determining the best means for overcoming the difficult te 
which this had given rise. Since we so wrote a ver’ yall 
investigation has resulted in at least approximately estimat 
ing the nature of the fault, which seems to have been one. 
as we had surmised it must prove to be, of a very unusual 
kind. Numerous borings were made around the bay, and it 
was found by these that geological faults exist throughout it 
So far as we can learn, no apprehension had previous to the 
accident been entertained, but that the chalk underlying the 
bay was of an uniform description, and the designs of the 
engineers who have from time to time been entrusted With 
the harbour works have been founded on the assumption 
that the soundness of this stratum was to be fully relied upon 
We have not as yet heard whether the facts now brought to 
light as above stated are likely to interfere in any way with 
the works now being carried out under the supervision of 
Messrs. Coode, Son, and Matthews, beyond such interference 
as may be due to the fault giving rise to the accident 
recently experienced. It would seem that when Writing 
our previous article we did not at all over-estimate the 
gravity of that occurrence, and from the reports made it is 
evident that to overcome the difficulties occasioned by it 
must cause ccnsiderable expenditure. The examination made 
has demonstrated that the description of the fault as a 
“cavity” was an error. Below the sound surface chalk 
there has been found to exist a layer of soft soapy subsoil of 
the same material. This, doubtless, occurs in the line of 
some filtration by land water, and as long as this cannot he 
diverted, the stratum must retain its present character. Nor 
even if the source of this filtration could be found, would it 
be safe to arrest the present flow. To do so would ere long 
result in the drying and consequent shrinkage of the layer 
affected. The difficulty will therefore have to be dealt with 
with the present conditions maintained. The same course 
consequently becomes necessary as if a quicksand had been 
met with. It is, we believe, only the centre piles—of which 
there are three at each bay—that have to be sunk deep 
enough to penetrate this soft underlying layer. Operations 
will therefore be confined to these, and around their position 
are to be sunk cast iron cylinders of about S8ft. in diameter. 
It will be necessary to sink them to depths varying between 
20ft. and 30ft. These cylinders will then be filled up with 
concrete, and it is expected they will afford sufficient bearing 
through the soft material met with to insure their not sinking 
under test load. Although we believe this course will in all 
probability result successfully, all work of dealing with hidden 
faults in formations must have some element of uncertainty 
attending it, and we shall look forward with interest to the 
final issue to the proceeding proposed. 


ELECTRIC TRAMWAY AND RAILWAY REGULATIONS, 


Ir is generally known that in view of the probable rapid and 
wide extension of electricity for traction purposes, a joint 
committee of the two Houses of Parliament was appointed, 
and made its report and recommendations, according to which 
the Board of Trade was required to draw up regulations for 
guidance in the construction and working of railways and 
tramways by electricity, and in the preparation of Bills and 
Provisional Orders. Now, as our readers are aware, the pro- 
posed regulations formulated by the Board of Trade have been 
published and are under consideration by the Board, the Tnsti- 
tution of Electrical Engineers, and the electric traction com- 
mittee of the London Chamber of Commerce, but considering 
the nature of the issue, and in the light of past experience with 
electric lighting enactments and regulations, it appears im- 
perative that the more distinctively constructive engineering 
sides of the subjects of these regulations, should be thoroughly 
represented and taken into consideration at these Board of 
Trade deliberations. These can only be incompletely repre- 
sented by the bodies now taking part in the discussions, and 
this should be remembered in time, so that when electric 
tramway work really begins it may not be found by the 
engineers who construct the lines that the regulations 
hamper them and prevent progress, as they did in the case of 
electric lighting. The electrical points are of very great 
importance, but regulations for the construction and working 
of electrical railways should not any more be left to the 
purely electrical engineer, electricians, and solicitors of 
telephone companies, than naval architecture questions 
should be settled by marine engine and boiler builders. We 
would ask why is it that the Institution of Civil Engineers, 
either officially or by a committee formed for the purpose, is 
not even invited by the Board of Trade to assist in the 
deliberation of these regulations. A new departure of great 
and far-reaching importance is about to be made, and the 
laws are to be made to help or hamper. The question seems 
to be, which. 








LITERATURE. 


The Science of Mechanics: A Critical and Historical Exposi- 
tion of its Principles. By Dr. Ernst Macu, Professor of 
Physics in the University of Prague. Translated from the 
Second German Edition by Thomas J. McCormack. The 
New Court Publishing Company. Chicago. 1893. 

Tuts is a noteworthy book. Earnest thinkers begin to 

understand that the text-books of mechanics and 

dynamics, which have been written by a few able men, 
and copied to any extent by men less competent to deal 
with the subject, are not necessarily accurate or complete. 

In a word, the day for dogmatic utterances in every 

branch of science is almost past, and the fierce light of 

incredulity beats as well on science as on politics or reli- 
gion. The scientist is called to give a reason for the 
faith that is in him, and it is to be feared that only too 
many men will be found unable to comply with the 
demand. It will no longer suffice to say ‘‘ Tait, or Max- 
well, or Thomson told me so.” The schoolmaster has 
been abroad to some purpose. : 
Now Professor Mach takes the advanced view. He is 
indisposed to accept anything as true, unless its truth is 
capable of proof. To a large extent he disregards the 
human element; he has little reverence for a great name. 

He sets out to show how the principles of mechanics have 

been ascertained, from what sources they take their 

origin, and how far they can be regarded as permanent 
acquisitions. ‘All this, the positive an physical 
essence of mechanics, which makes its chief and highest 
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interest for a student of nature, is in existing treatises 
completely buried and concealed beneath a mass of 
technical considerations.” 

The volume is a large octavo, and contains 533 pages 
and about 250 illustrations. It is very original in its 


treatment of all the subjects handled by the author, and | 
it would be impossible to give an adequate idea of its | 
contents in a review of moderate length. We must con- | 


tent ourselves, therefore, with indicating the nature of 
the author’s method, and giving our readers a notion of 
what they will find in the volume. Professor Mach 


| ing, Featherstone-street, City-road, E.C., as shown in the 


endeavours to describe the way in which the accepted | 


science of mechanics has been built up. He traces to 
their origin the physical concepts of these latter-day 
philosophers and men of science. He calls attention to 
the fact that at one time, and not very long ago, nobody 


knew anything about inertia for example; no one knew | taining a uniform pressure and following up the wear auto- 


why the moon did not fly off into space on the one hand 
or fall down on the earth on the other. He shows how 
the received notions on such subjects were built up, slowly 
and painfully, and he gives to a certain extent a sketch 
of the life work of such men as Galileo, Newton, Laplace, 
and many others; and he has made excellent use of 
certain old engravings of very great interest. We hear, 
too, of men whose very names are scarcely known to the 
modern student, such, for example, as Stevinus, and his 
curious investigation of the law of the inclined plane. 
The engraving on page 80 is very curious. 


| ing the steam or water from escaping around the outside of 


But Professor Mach does not content himself with | 


historical work. He takes the discourses of such men 
as Newton and amplifies them. He deduces, arranges, 
draws logical deductions, convicts some teachers out of 
their own mouths, and continually presents dynamics in 
a new light. Nor is he dry—far from that. We feel that 
we have to do with a shrewd and intelligent man, who is 
not disposed to take anything for granted. He examines, 


analyses, investigates, compares, and by degrees mechanics | 


is made a living thing, instead of the enunciation of a 
number of cut-and-dry laws and rules buried under a dead 
weight of more or less cumbrous and unwieldy mathe- 
matics. With one short quotation we must conclude; 
we give it as an example of the perfectly frank and 
original attitude taken by our author. He is writing of 
the relations of the science of mechanics to other sciences 
in general, and to physiology in particular. ‘‘ A philosophy 
is involved in any correct view of the relations of special 
knowledge to the great body of knowledge at large—a 
philosophy that must be demanded of every special 
investigation. The lack of it is asserted in the formula- 
tion of imaginary problems, in the very formation of 
which, whether regarded as soluble or insoluble, flagrant 
absurdity is involved. Such an over- estimation of 
physics in contrast to physiology, such a mistaken con- 
ception of the true relation of the two sciences, is dis- 
played by the inquiry whether it is possible to explain 
feelings by the motion of atoms ?” 

Finally, we have only to add a word of praise for the 
translator and the publishers, who have done their work 
thoroughly well. Mr. McCormack has indeed apparently 
entered into the spirit of the author, and expresses his 
Sense without impairing his own English style. The 
book can be had in this country from Messrs. Watts and 
Co., Johnson’s-court, Fleet-street. 
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THE accompanying engraving represents a pair of double- lo 


acting 
Iron rams, 


iron, and the cranks and shafts are steel. 


attending the processes usually employed in the production 
| and distribution of electric energy for either power purposes 
or lighting purposes. Monsieur Van Rysselberghe more 
especially refers as objections to the excessive cost attending 
the distribution of electricity by continuous currents through 
| the expensive mains and feeders necessary, and to the diffi- 
| culties and dangers which present themselves in connection 
with high tension currents and transformers. These 
inconveniences are, he says, equally met with whether in 
| small or in large installations, whether for private or public 
purposes. He, therefore, has sought means for reducing as 
| much as possible the transport of energy by electricity itself 
| and of the use of high tensions. The result is the installation 
we illustrate by the double-page supplement which we publish 
this week, and by the engravings which we publish on page 200. 

The system consists, first, in the employment of water 
under pressure, distributed without appreciable loss, the 
pressure being obtained either from a natural fall or from 
steam pumps, distributing water under a pressure of 525 
atmospheres; secondly, in the creation of centres of produc- 
tion or distribution, permitting of the employment of this 
water under pressure for various industrial purposes, or its 
use at these centres for the generation of electricity. It is 
for effecting this transformation of the hydraulic power intc 
electric energy at various stations or centres that the 
special motors and machinery have been designed by 
M. Van Rysselberghe, and for the operation of which the 
pumping machinery distributing arrangements and accumu- 
lators shown in our engravings have been designed. A 
special hydraulic turbo-electric generator has been designed 
for use in these district stations. The Rysselberghe motor 
makes it possible, we are informed, to maintain a uniform 
potential throughout any part of the mains in service within 
about two volts of the 110 volts used on the circuit. 

The system then differs from those hitherto employed in that 
it requires or employs both hydraulic and electrical methods 
in the distribution of power by electricity, or electricity for 
| lighting purposes, and its author considers that the advan- 
tages secured are of great importance. The system provides 
a public hydraulic power supply system for small or large 
consumers, and the supply to workpeople working in their 
own houses is expected to afford a large demand. It is 
admitted that from the electrical point of view exclusively, 
that the combination of hydraulic power with the production 
of electrical energy presents some inconvenience, in that it 
becomes necessary to vary constantly the working of the 
hydraulic machinery of the installation to suit the demands 
| on the hydraulic and electrical sides, or the two combined. 
| However, there is an effectual remedy for this, permitting by 
| the creation of hydro-electric reserves, and partly by the use 
| of secondary batteries absorbing the results of work done by 
| the machinery in the installation at the times when it is not 
| being uniformly consumed. At all events, it is for the 
| employment of this hydro-electric system that the company 


deliver 15,000 gallons an hour 100ft. high. The pumps are 
fitted with slipper guides. Air and vacuum vessels are fitted, 
and retaining valves. The countershaft is common to both, 
and each pump is fitted with a spur wheel and pinion, witha | 
claw clutch and lever for throwing in and out of gear. There | 
is a separate 7in. suction and 8in. delivery for each pump. 








FORREST’S SILVER BRONZE ROD PACKING. 





Tuis packing, manufactured by Messrs. Green and Bould- 
cut, forms a valve at the bottom of the stuffing-box, prevent- 
the packing, and closes around the rod, preventing leakage 
from the inside of the packing, the whole packing being held 
on the rod and kept seated by the gland, which is actuated 
by springs placed on the studs outside of the gland, main- 


matically. 











“Enquaccn * 


The first brass ring in the bottom of the stuffing-box is the 
| seat ring; it is put in independently, neatly fitted to the 
| bottom and walls of the stuffing-box and grooved out on the 
| bottom to hold the joint gasket, in which it is embedded to | 
| make it tight. The next brass ring is ground on to the seat | 
' ring, thus making a tight valve joint. This ring ismade from | 
| one-eighth to one-quarter of an inch smaller in diameter than | 
| the stufting-box, to admit of lateral motion without touching 
| the walls of the stuffing-box. The rest of the packing, as 
| shown, is of the same outside diameter and free to move in 
accordance with the vibrations of the rods. 

The outside, or cap ring, next to the gland is the same 
shape as the bottom valve ring, but does not require to be 
tight at the gland. This ring slides on the gland laterally in 
the same manner as the valve ring slides on the seat ring, to : 
accommodate the vibrations of the rod. | already referred to has established works at Antwerp. 

The two inner rings next to the rod are made of silver| At present these works contain two horizontal Sulzer com- 
bronze and take all the wear, and when these rings are worn | pound, receiver,steam engines, with variable expansion gear to 
out they can be renewed making the packing as good as new | the high-pressure cylinder, fixed cut-off to the low. The high- 
without providing any other new parts, as all the rest lasts | pressure cylinders are provided with jackets, and the low- 
indefinitely. The two silver bronze rings are held against | pressure cylinders are jacketed by thesteam which they receive 
the rod by a case made of soft yeilow metal. The case and and use from the high-pressure cylinder. The condensers 
bronze rings are each put in two pieces, placed so as to break | have each 125 square metres of surface, or 1346 square feet, 
joints, being provided with suitable dowels to prevent them | and have gun-metal plates. The engines are arranged to 
revolving, and may be put in and taken out in less time than | work with or without the condensers, and they are of the 
any other packing. The seat, valve, and cap rings are following dimensions :—High - pressure cylinder, diameter, 
screwed together around the rod, and never have to be dis- | 760mm., or29-92in.; low-pressure cylinder, diameter, 1100mm., 
turbed to renew the packing. | or 43°34in.; stroke, 1050mm., or 41:39in.; revolutions per 
minute, normal 60, but it is arranged that the speed may be 


| | between 30 and 75 revolutions per minute, determined by the 
| HYDRO-ELECTRIC INSTALLATION, ANTWERP. 














| draught of water and the corresponding action of the accumu- 

__— lators, as shown in the supplemental engraving. Between 
THE installation of the works which the Hydro-Electric | these speeds the engines work expansively, and below the 
ompany has carried out at Antwerp for the distribution of | minimum speed of 30 revolutions steam is cut off and the 


externally packed geared plunger pumps, with cast | electricity is based on a system of Professor Francois Van | engines stopped until the draught on the accumulators shows 

The glands are bushed with gun-metal. The 
valves are flaps for gritty water. The bed-plates are of cast 
Each pump can 


Rysselberghe, whose work and discoveries in connection with | that a speed of above 30 revolutions is again required. The 
electricity are generally known. The system itself is the | output of each pump per revolution is 62 litres, or 13°62 gallons 
result of research on his part for avoiding the inconveniences | under the pressure of 524 atmospheres. The Sulzer valve gear 
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is employed, and the crank shaft, connecting-rods, and valve 
motion are of Siemens steel. Arrangements are made in the 
buildings for three such engines. By a continuation of the 
piston-rod of each cylinder, each engine operates an hydraulic 
pressure pump on the Riedler differential action system, with 
positive action valves which permit the 75 revolutions per 
minute without inconvenience ; the plungers of the pumps are 
200 mm., or 7-87in. in diameter. The plungers and valves 
are of phosphor bronze. The bodies of the pumps and the 
valve boxes are of cast iron of a strong mixture. The pumps 
are strongly connected to the bed-plate of the engines, as 
seen in the supplemental engravings. There are four of these 
pumps taking their water from a reservoir placed under the 
floor of the machinery hall, as seen in the supplement. 

The accumulators are of cast iron, and have each a piston 
of 500 mm. in diameter, or 19-69in., and of 7000 mm., or 
23ft. stroke. The accumulator cases are of sheet iron filled 
with scrap iron. The accumulators are provided with a stop 
valve, safety valve and air valve, as wellas with the mechanism 
necessary for the command of the steam admission and cut 
off from the engine. The engines, the pumps, and their 
accessories, including all that to which we have referred, 
have been constructed by MM. Carels Fréres, of Ghent, and 
all the parts of the engines areinterchangeable. A travelling 
crane capable of lifting eight tons traverses the machinery hall, 
as shown in the supplement. The steam necessary for the 
engines is produced by a battery of five boilers, each having 
two furnaces with Fox’s corrugated flues and sixteen Galloway 
tubes; they are loaded to a safety-valve pressure of eight 
atmospheres, or 120lbs. Each boiler has 808 metres of 
heating surface, or 861 square feet. These boilers have been 
constructed by La Seciété Anonyme de chaudronnerie et 
fonderies liégeoises a Liége, and are made of mild steel 
plates. Each boiler is provided with two of what are called 
“tubes réchauffures,” or presumably with those exten- 
sions of the boiler-heating surface generally known in this 
country as economisers. They have, each pair, 35 square 
metres of heating surface, or nearly 377 square feet. The 
boilers are fed by two feed pumps. The steam is taken to 
the engines by one main, to which all the engines are 
connected. The arrangements of the pipes for steam supply 
and exhaust will be gathered from the several engravings. 
The water, after passing the accumulators, is passed into the 
distributing pipes, which are of steel, in diameters varying 
from 300 to 131 mm., four sizes being used, or from 11-8lin. 
to 5-15in. All the pipes have been tested under pressures 
varying from 150 to 200 atmospheres, and are provided at 
intervals with stop valves. The flanges, T pieces and cross 
pieces are all stamped steel. The length of distributing 
pipes will be of a total of 12 kilometres, or 74 miles about, 
and on this length there will will be ten district central 
stations for the production of electric current, one of which has 
been at work in the Place Verte since 1892. Each of these 
stations will send electric current to a radius of 500 metres, 
or 1640ft., and the underground mains will have a length of 
nearly ten miles. 

We are not yet in possession of figures relating to the com- 
parative cost of the hydraulic mains and the insulated copper 
electric mains, which would otherwise have to be used, nor 
are we at present in possession of figures showing the cost of 
the current supplied to consumers from the district stations, 
as obtained from water under pressure delivered to these 
stations, and there used to generate the current for direct 
distribution. It will be observed that in the system described 
the power distribution by water and the turbine generators 
take the place of high tension mains, and either transformers or 
motor transformers. The relative costs of mains, electric or 
hydraulic, and of losses by leakage or transformations, is a 
matter that cannot be settled offhand, and there are no 
doubt points of considerable promise in the hydraulic 
arrangement, to which reference must be made hereafter. 
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HIGH COURTS OF JUSTICE—QUEEN’S BENCH DIVISION. 
( Before Mr. JUSTICE KENNEDY, without a Jury.) 
PARKINSON AND OTHERS ¢. 


Ix this action, which has occupied the Court since the 20th 
ultimo, the plaintiffs, Messrs. Tom and George Marsden Parkin- 
son, carring on a milling business at Doncaster, sought to obtain 
damages and an injunction against the defendant, the well-known 
milling plant manufacturer and engineer, for an alleged infringe- 
ment of a patent for an invention of a certain machine used for 
the purification of what is know in the trade as middlings in the 
process of manufacturing fiour. This machine was called a 
purifier. The defendant denied that his purifier—known as the 
**New Reform”—was an infringement of the plaintiffs’ patent 
and alleged that the plaintiffs’ patent was invalid for want of 
novelty. Upon these pleas issue was joined. 

Mr. Boustield, Q.C., Mr. Edmund, and Mr. Neill appeared for 
the plaintiffs; and Sir Richard Webster, Q.C., Mr. F. S. Moulton, 
Q.C., and Mr. Carpmael were for the defendant. 

The annexed engravings and the following description are from 
the specification of the patent of Messrs. T. and G. M. Parkinson 
(4176), 1890. 

“In the accompanying drawings Figs. 1 and 2 are respectively a 
transverse vertical section and a horizontal section of apparatus 
constructed according to this invention, the latter view representing 
the sieve and deposit surfaces in plan and the hood or cowl 
removed. A isthe case in which the apparatus is enclosed. B is 
the sieve or silk,and B! the_wind-proof sections or deposit surfaces, 
which together as one piece are preferably carried by vertical 
springs or rods—not shown in the drawings—so as to permit of the 
requisite vibratory movement being imparted by means of an 
excentric on the shaft C, or by other suitable means. The size and 
shape of B can be varied, but Fig. 2 gives a fair idea of the pre- 
ferred proportions, a sieve 9ft. long, and tapering in width from 
18in. at the head end down to din. at the tail end, as illustrated, 
giving excellent results in practice. The sieve and deposit surfaces 
— hereinafter for convenience, when referred to as a whole, indi- 
cated by the letter B B'—preferably incline towards the tail end, 
1 in 48 being a suitable gradient, but they may incline more or less 
than this. At the outer longitudinal edges of B! are provided joint 
strips—A1!—and at the lateral edges of the head and tail end of the 
machine B B! is connected to the case A by strips of cloth or 
equivalent material, all of which is for allowing B B! to be vibrated, 
whilst preventing the leakage of air past its edges. 

“* D is the outlet through which falls the material passed over the 
sieve B, and from which material the dust or other impurities have 
been removed by the air currents passing upward through the 
sieve, and E—Fig. 2—is a screw conveyor for conducting the dust 
and impurities from the tail end of B! to the outside of the 
machine. F—Fig. l1—are screw conveyors for conducting to the 
outside of the machine the purified material which falls through 
the sieve B. G—Fig. 1—is the hood which runs centrally from 
end to end over the sieve B to direct the lifted impurities on to B!, 
and which is preferably connected by suitable supports to B!, Gi 
are checks secured to B B!, one on each side of sieve B, to guide 
the material as it passes along the sifting surface. 


SIMON, 





“In the operation of the before-described apparatus the material 
to be treated is charged into the machine through the hopper H 
—Fig. 2—which delivers it on to the head or wider end of the 
vibrating sieve B. In passing over B a portion of the heavier 
purified material, according to the siz of the gan falls through 
the sieve, and is conducted to the outside of the machine by the 
conveyors F—Fig 1—and the lighter impurities are drawn or blown 
up from the sieve, as indicated by the arrows in Fig 1, by the wind 
or air currents, which may be created by an exhaust fan at the 
upper side, or blowing fan connected with the under side of the 
sieve, or by any other suitable means. The dust-laden wind which 











FIG. 1. 


Transverse Section of Parkinson Purifier 


has passed through the sieve B enters the spaces I, where it 
expands, and the dust previously suspended in it falls on to the 
deposit surfaces B!, and also on to the deposit surface G*, formed 
on the top of the hood G, from ali of which surfaces—B! and G3— 
the dust falls into the trough of the conveyor E, by which it is 
conducted away. 

‘* Even if the sieve B is not tapered, but throughout its length 
kept the same width as at the head end, it will be seen that, as 
compared with ordinary sieves, it is narrow in proportion to its 
length and to the size of the case A in which it is enclosed. The 
deposit surfaces may either be formed in part, and vibrate with 
the sieve as before described, or they may be stationary.” 

The claims are—‘‘(1) In apparatus such as described, a sieve 
tapering in width towards the delivery or tail end, in combination 
with one or more side deposit surfaces, increasing in width towards 
the delivery or tail end, substantially as and for the purpose de- 
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Horizontal Section of Purifier—Smaller Scale 
scribed and illustrated in the accompanying drawings. (2) In 


apparatus such as described the combination with a parallel sieve 
with one or more side deposit surfaces such as B!, substantially as 
described and illustrated in the accompanying drawings. (3) In 
apparatus such as described, placing the depositing surface beside 
the sieve, whether moving with it or not, substantially as described 
and illustrated in the accompanying drawings. (4) In apparatus 
such as described, the combination with a central sieve and one or 
more side deposit surfaces of a defiector G, substantially as de- 
scribed and illustrated in Fig. 1 of the accompanying drawings.” 
Mr. BousrFIELD, in opening the case, said that the plaintiffs in- 
vented their machine in 1890, and that in May of that year they 
had offered the defendant the exclusive right to manufacture their 
machines. This offer was declined by the defendant, and subse- 
quently accepted by Messrs. Robinson. In July, 1890, the 
machine was shown at an exhibition in Edinburgh, where it 
created much interest in the milling trade. The defendant had, 
prior to the plaintiffs’ invention, patented and manufactured 
purifying machines in some points similar to that of the plaintiffs’. 
One of these was known in the trade as the Reform purifier, 
and shortly after the plaintiffs’ new machine had come out the 
defendant had brought out one of his, which he had called the New 
Reform purifier. It was this machine which the plaintiffs now alleged 
was an infringement of theirs. Prior to the plaintiffs’ invention a 
great deal of ingenuity had been devoted to the same sub- 
ject by a large number of manufacturers, but, he submitted, 
this invention rested upon principles which were not only new, 
but applied in a novel way, and which, when combined, produced 
better and cheaper results than any of the older machines. The 
chief novelties claimed in the plaintiffs’ invention were the use of 
narrower jiggling sieves, in proportion to the lateral area of the 
machine ; a deflector, above these sieves, for the purpose of 
laterally defiecting the uprising air current passing through the 
sieves, causing the air current to deposit the lighter particles it 
had taken up from the sieve upon surface boards placed upon 
either side of the sieve. These dead sections, or surface boards, 
it was said, provided expansion room for the air currents, causing 
them to deposit the solid matter they might have taken up in their 
passage through the sieves, and to escape free and pure through 
an outlet provided for the purpose in the machine. In all the 
other machines, except in one or two which, he said, were not in 
point, the sieve had extended completely across the casing or box 
of the machine. Through the sieve air was drawn or driven by a 
rotating fan placed in different machines in different places. Thus, 
while the jigging of the sieve caused the heavier particles to fall 
through and the larger but lighter to off over the tail, the 
draught of air through the sieve carried upwards the dust and 
lighter particles. It was necessary, in order to get rid of these 
lighter particles and dust, to deposit them somewhere, and in the 
various “‘ purifiers ” before the plaintiffs’ invention it was generally 
done by means of a filter cloth, the draught being above the cloth. 
This cloth was constantly revolving on rollers, and at one end was 
constantly beaten so as to shake out all it contained before again 
passing through the air draught. By the arrangement of the 
plaintiffs’ machine no filter cloth was necessary, which in many 
ways was a great advantage. What the plaintiffs did was to pro- 
vide that the sieve should not, as before, be of the full size of the 
machine, but that the tray, consisting of a frame with the sieve 
stretched over it, should consist of two parts—that of a lifting 
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area through which air was driven, and a dead-area 
which the dust and lighter and finer particles were eventuall 

deposited by the air eddies. That arrangement enabled the 
plaintiffs to discharge the air straight back into the mill as pure 
air free from dust. The plaintiffs’ object was to obtain a deposit 
area as much larger as the lifting, or air-passage area, as was 
practicable. Dealing with the plaintiffs’ specification, he said that 
no machine could infringe or anticipate claim 3, unless, first of all 
it was similar “in apparatus such as described,” ¢¢., that as 4 
whole it worked like the plaintiffs’ apparatus was meant to work ; 
and that would not be fulfilled unless the boards placed along the 
sides of the sieves were placed there for the purpose of surf 
depositors and not merely for 


upon 


some accidental or other shane, 
Banson’s and Higginbottom’s purifiers in no sense anticipated the 
plaintiffs’ machine. He then proceeded to point out in detail by 
reference to the models in what particular parts the defendant's 
New Reform machine was an infringement of the plaintiffs’, The 
learned counsel said that prior to the plaintiffs’ machine being 
an acknowledged success in the milling trade the defendant 
had, in advertising circulars, scouted the theory of narrow sieve 
areas, as adopted by the plaintiffs, and yet in his New Reform 
purifier the sieve surface had been reduced to 12in, in width, and 
upon either side of it he had placed dead surface boards—like the 
plaintiffs, 8in. wide—that was three-sevenths cf sieve surface to 
five-sevenths of wind proof surface. Those were absolute altera. 
tions from the advertised advantages of his own old Reform, as 
published by the defendant in November, 1890, These enabled 
him todo away with the filter cloth and remove the detlecting 
pieces which were at the sides of the old machine, and he had now 
put a deflector in the middle of his machine. This naturally 
caused the dust-laden air to deposit its dust upon these dead side 
boards just as happened in the plaintiffs’ machine. In conclusion, 
he summarised the advantages claimed by the plaintiffs thus— 
viz., reduction of sieve area in relation to the entire lateral area of 
the whole machine; that reduction permitted a sufficient velocity 
through the sieve with a greatly reduced velocity as the air 
nasties through the casing; and also a great increase of 
efficiency in producing fine flour, the separation being so complete 
now that the semolina procured was worth from 1s, to 2s, more 
per sack than formerly. 

At the close of counsel’s speech, Dr. John Hopkinson, F.RS., 
&e., and Mr. Alfred Julius Boult were called and examined. They 
were followed by a number of witnesses in the baking and milling 
trades to show that the flour produced by the ‘‘ Koh-i-noor ”—that 
is, the plaintiffs’ purifying machine—was, from a commercial point 
of view, the best English flour. It was stated that Hungarian 
flour was absolutely the best. 

Sir RicHarD WeBstek, in opening the defence, submitted that 
it was perfectly well known that ‘‘ middlings”—/.e., the broken 
products of grain—could be sorted into sizes by sifting them in 
movable sieves or trays, so as to allow some of the particles to pass 
through these appliances while others fell over the tail. It was 
also well known that, in addition to the shaking, an upcast draught 
of air had been used—in an endless variety of forms—to lift 
from the sieves or trays particles too big to go through and 
not heavy enough to remain behind and go over as tailings, 
Prior to the ness paint, in 1890, there had been numerous 
well-known devices for diverting the air draught, and for deflecting 
it and creating eddies, by means of which the dust, caught up in 
the air, could be deposited at certain points where such a deposit 
was desired. Under such circumstances, what could lawfully be 
claimed by the plaintiffs’ He submitted only a new and specitic 
combination in order to produce the old results in a cheaper way : 
or new results in a sense that results were obtained which never 
had been obtained before—either old results ina better way, or better 
and cheaper results, Upon the recognised principles of patent law, 
a patent under such circumstances as these was only good for the 
specific combination that was described, and was not infringed bya 
combination which did not adopt the new parts of that combination : 
nor was it infringed by adopting old parts and putting them together 
to obtain the same object. He protested against the theory set up 
on the plaintiffs’ behalf that there was any novelty in this prin- 
ciple of air deflection, When one bad examined the model of the 
old ‘‘ Reform” machine and that of the ‘‘'New Reform” side by 
side, and knew that it was a manufactured article made by the 
hundred ; when it was known as a matter of fact that the air 
did rise up throught its draught spaces, did deposit its dust and 
bran on its channels; when one knew that all those circumstances 
were public knowledge before the plaintiffs’ alleged invention, 
it was ridiculous to say that the defendant's machine colourably 
infringed the special arrangement of deflector and side deposit 
troughs, as shown in the plaintiffs’ specification. The learned 
counsel then proceeded to deal with the several claims made 
by the plaintiffs in their specification, and to criticise the 
same. In conclusion he asked, Was it a novel principle to deflect 
the air over side spaces provided in the purifier / It was not denied 
that the air was deflected by Benson’s deflector over the side spaces 
N and M—in plan. The only contention, therefore, that could be 
made was one of degree. There was the fact that over the N and 
M side depositing surfaces in Benson’s machine there was deflection 
of the air of exactly the same character as the plaintiffs had put 
into their specification. What did that amount to’ It amounted 
to this, that if the plaintiffs’ specification was worth anything at 
all, it could only be for some special form of the side depositing 
surfaces. He did not hesitate to suggest to his Lordship that the 
plaintiffs’ patent would in fact be bad, as it was not possible, he 
submitted, to give it so wide a scope of meaning, and there was no 
ground whatever for saying that Mr. Simon had infringed Mr. 
Parkinson's patent. 

Sir Frederick Bramwell was then called and examined at great 
length, and a number of witnesses were also called who were 
practically conversant with milling, to show that, prior to the plain- 
tiffs’ patent, purifiers were employed in their mills which comprised 
similar ideas and mechanical euivalents of those now claimed by 
the plaintiffs in their Koh-i-noor machine. At the close of the 
evidence on the 28th ult., 

Mr. F. 8. Mou.ron summed up the defendant's case, and 

Mr. BovusFiELD having replied, 

Mr. JusTICE KENNEDY said he would reserve his judgment. 





(Before Mn, Justice VAUGHAN WILLIAMS, without a Jury.) 


PALMER'S SHIPBUILDING AND IRON COMPANY ¢, THE LEEDS FORGE 
COMPANY, 

This was an action of very great importance to boilermakers 
and steel makers alike, brought by Palmer's Shipbuilding and Iron 
Company, Jarrow-on-Tyne, against the Leeds Forge Company 
for damages for breach of contract made on or about the 13th of 
December, 1889, for the supply by the defendants of seventy-two 
Fox's patent corrugated furnaces for the boilers of certain of her 
Majesty’s ships. oe 

Mr. Bigham, Q.C., and Mr. Adams appeared for the plaintiffs ; 
Sir R. E. Webster, Q.C., and Mr. William Graham for the 
defendants. q 

Mr. BiGHAM, Q.C., in opening the case for the plaintiffs, said the 
action was brought to recover damages in respect of four furnaces 
supplied by the defendants, which were so unfit for the purposes 
for which they were ordered that they had to be taken out and 
replaced by others. The plaintiffs had entered into contracts 
with the Admiralty for the construction of the cruisers Pique, 
Rainbow, and Retribution, and for two battleships, Resolution and 
Revenge. It was in respect to the furnaces fitted to the Pique, 
Resolution and Revenge that this action was brought. The first 

uestion was one of law, viz., What were the obligations of the 
efendants under the contract? The case for the plaintiffs was 
that the furnaces were ordered for a specific purpose, and that 


there was a warranty that they should be suitable for that pur- 
e, so far as workmanship and material could make them fit for 
that purpose, They ought to have been so constructed as to be fit 
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k for which they were intended. The defendant 
— ie ro of corrugated furnaces, The furnaces had con- 
sidera le advantages. ‘The defendants knew that the ships were 
structed for the Admiralty, and they also knew the purpose for 
“nich they were intended. If itshould be contended that inspection 
vr the boilers by the Admiralty relieved the defendants from their 
ps arranty, he would produce authorities to show this was not so, As 
tothe Pique, the question of fact was this—two of the furnaces deli- 
vered to the Pique were cracked, and the Admiralty insisted on 
their being taken outand others being putin. The defendants said 
they constructed the furnaces according to the plaintiffs’ docu- 
ments, and that the inclined the flanges according to the plain- 
tiffs’ directions. ‘They said the furnaces cracked because the 
aintiffs manipulated them so as to cause them to crack. No 
voubt there was an alteration made by the plaintiffs to the extent 
of ,hin., but in accommodating one piece of machinery to another 
it was the ordinary thing to make small adjustments. The question 
was, Could what the plaintiffs did have caused the crack, or was 
it not due to some cause already in existence at the time the 
furnaces were delivered! The defendants contended that if 
the materials passed the Admiralty tests and the workman- 
ship was right, their obligations ceased. But he contended that 
there was an absolute warranty by the defendants that so far 
as the materials and workmanship went they should be fit 


d the practice. Further pressed he said:—‘‘I cannot 
say that the crack may not be due to the punishment the furnace 
may have gone through either at our hands or at the hands of the 
defendants. If I were representing the Admiralty now I thiok 
I should make it a condition that the furnaces must not be locally 
re-heated.” 

Re-examined by Mr. BicHam, Q.C.: In my experiences it is 
as common to hammer the furnaces as not to hammer them. The 
punishment the furnace flange would receive at the defendants’ 
works would be greater than at our works. 

Mr. J USTICE VAUGHAN WILLIAMS: Mr. Bigham, there is no doubt 
that if an article is ordered for a particular purpose, there is an 
implied warranty on the part of the seller that the article shall be 
fit for that purpose. But here the evidence of Mr. Reed shows 
that after the furnaces left the defendants’ hands, you did certain 
things which might have caused the cracks, and therefore it 
appears to me that the onus lies on you to show affirmatively that 
you did not cause the cracks, 

Mr. BIGHAM, Q.C. : I submit that it is the duty of the defendants 
to supply us with a thing which will not crack if properly used, and 
that therefore the onus is on them of showing that it was im- 
properly used. Mr. Reed’s opinion is that the extent to which we 
altered the furnaces could not have caused the cracks. The 
seer rym must supply us with furnaces capable of being set up 
an ad hh d 





for the purpose for which they were intended. The defendants 
undertook that the Admiralty tests should be in addition to the 
implied warranty that the furnaces were fit for the purpose for 
which they were intended. The contract was that the materials 
should at all events pass the Admiralty test, but there was in 
addition the implied warranty that the furnaces should be fit for 
the purpose for which they were ordered. The tests were not con- 
clusive. An Admiralty surveyor at the plaintiffs’ yard rejected 
material that had been passed by an Admiralty surveyor at the 
defendants’ yard, and for defects so obvious that the defendants 
took them back without question. Of twenty-four furnaces fitted 
into the Pique two respectively numbered 1548 and 1572 cracked. 
On July 3, 1890, another furnace, No, 1562, was rejected on account 
of a flaw in the bottom part. He only mentioned this to show that 
the Admiralty inspector at the defendants’ place was not infallible, 
and passed things that had faults in them. On July 4th, 1890, 
No. 1552 was rejected for the same reason, 

Mr. ADAMs, in the absence of Mr. Bighatn, Q.C., continued the 
opening of the plaintiffs’ case, and said that on January 30th, 
1892, the Pique was put upon her forced-draught trial. She passed 
her trial. On February 3rd the plaintiffs received information 
that a crack had developed in furnace No, 1572. On February 
22nd, 1892, a crack in the adjoining furnace developed on the right- 
hand side. Thereupon the Admiralty insisted on two new furnaces 
being supplied. This necessitated some very heavy work. As to 
the Retribution, two furnaces cracked, but the second only cracked 
in December last, and could therefore not be included in the 
present claim. But the other—viz., No. 1559—was the subject of 
the present action, and there was this important fact as to it, that 
it was not altered in any way by the plaintiffs. As to the Revenge, 
furnace No. 4339 was rejected by the Admiralty officials and the 
plaintiffs, on the ground of defective material, on March 28th, 1892. 

In order that our readers may understand what happened it is 
necessary here to say the model produced in Court showed that 
the crack occurred in the throat of one of the wing furnaces 
just about the root of the flange by which it was riveted to the 
combustion chamber, as shown in the accompanying sketch. The 
boilers are double-ended, with six furnaces in each, and there are 
also six separate combustion chambers, according to the drawings 
hung up in Court. It was not disputed that two of the furnaces 
received from the Leeds Forge Company did not fit the combustion 
chambers, at least at the corners. It was not disputed that the 
furnaces complied with the dimensions supplied by Messrs. 
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Sketch Showing Position of Crack 


Palmer, but it appeared that no copy of these dimensions was 
supplied to the boilermakers who made the combustion chambers, 
The result was that when the boiler was being made up for riveting 
the furnace flanges had to be heated and worked with hammers 
until they fitted. The defence was that this treatment had injured 
the steel. The plaintiffs contended that no more heating was done 
than was necessary, legitimate, and customary, and that if the 
steel had been of the proper kind it would not have cracked. It 
will be seen that these contentions involved very large questions 
keenly disputed by engineers and metallurgists, besides the purely 
legal questions at issue. 

The first witness examined was Mr. Joseph William Reed. In 
reply to Mr. BicHAM he said he was manager to the plaintiffs at 
Jarrow. He did not remember a case of a cracked furnace before 
the one in the Pique. They made the combustion chamber, and 
the defendants the furnace. It was well known that the furnace 
had to be used with a combustion chamber. For that purpose 
there is a flange to the furnace, which must fit a flange of the com- 
bustion chamber, The defendants were asked to make the corner 
of the tlange of the furnace set in jin. The set-in of { jin. was 
to be in a length of 3in. It is commonly necessary to adjust the 
flange of the furnace to the position of the tube plate. Up to 
May 7th, 1890, thirty-four furnaces had been ddivenel. Some of the 
furnaces were found to be worked in too much, and it was advisable 
to adjust them to the tube plates. It was suggested that the 
defendants should adjust those they had not delivered, and they 
did so. To adjust the flange of the furnace to the tube plate he 
heated the corner of the flange of the furnace and that of the tube 
plate, and hammered back the flange of the furnace to the position 
indicated by the template. The flange of the tube plate is also 
hammered to the same position. The flange of the furnace ought, 
however, to correspond with the position indicated by the templats 
without any adjustment. The official forced draught trial of the 
Pique took place on January 30th, 1892, a Saturday. e first 
crack was discovered a few days afterwards. About February 18th 
a crack was discovered in the adjoining furnace. 

At this stage the Court adjourned until Monday. When Mr. 
Reed was cross-examined by Sir R. E. WEBSTER, he said that one 
end of one crack terminated in a rivet hole, but he did not think 
the crack originated in the hole, because it was wider in the 
middle of its length of about 4in, The cross-examination was 
intended to show that if due care had been used by the 
plaintiffs in making the combustion chambers, the furnaces would 
ave fitted without alteration. But Mr. Reed maintained that it 
would be impossible to obtain the necessary closeness of fit without 
machining the surfaces, and that the heating w 'y for 
levelling the plates together. A good deal was made by Sir R. 
Webster of a letter of inquiry written by Mr. Reed to Sir John 
Brown and Co. asking for quotations for Purves furnaces, and 
Saying that in their — at Jarrow they did not heat the 
furnaces, Pressed as to whether he did or did not heat furnaces, 
Mr, Reed said that since the trouble with the Pique they had 











i ” in the usual way. 

At this stage the Court adjourned. 

On Tuesday, the case was mentioned by Mr. BicHam, QC., 
counsel for the plaintiffs. He said that the onus had been put 
upon him to show that the furnaces for certain of ber Majesty’s 
war vessels, which were the subject of the dispute, were in such a 
state when delivered as to be liable to crack, but this was a task 
which was more than he could undertake, and he had therefore 
=— his clients to submit to judgment for the defendants, with 
costs. 

Mr. JustTICE VAUGHAN WILLIAMS, therefore, ordered judgment 
to be entered accordingly. 








THE INSTITUTION OF CIVIL ENGINEERS. 
THE LIVERPOOL OVERHEAD RAILWAY. 

Ar the ordinary meeting on Tuesday, February 27tb, Mr. Alfred 
Giles, president, in the chair, two papers were read relating 
respectively to the construction and the electricial equipment of 
the Liverpool Overhead Railway. 

The first paper, entitled ‘‘ The Liverpool Overhead Railway,” by 
Messrs. J. H. Greathead and F. Fox, MM. Inst. C.E., began with 
a history of the undertaking, which was the practical solution of a 
difficulty first experienced forty years ago, namely, the provision 
of better communication for passengers along the frontage—now 
extending to 64 miles—of the Liverpool Docks. The elevated 
railways in New York had been highly successful in meeting the 
wants of the travelling public, but were attended by several incon- 
veniences. There were no parapets and no floors, the sleepers 
being placed directly on the top flanges of the girders. The result 
was that, as the railways were worked by steam locomotives, 
cinders, oil, and water dropped into the street ; fine shavings from 
the rails and tires fell on the foot-passengers, and in one case, at 
least, a locomotive bad fallen bodily into the street, Mr. A. G. 
Lyster, who had minutely studied the New York system and 
reported thereon to the Liverpool Corporation, had expressed 
himself in favour of an overhead electrical railway, and after some 
delay an Act was obtained in 1882 by the Mersey Dock Board for 
the construction of a double line of 4ft. Shin. gauge. The estimate 
for this, fully equipped and worked by electricity, was £466,000, 
The structure was intended to consist of plate girders, with over- 
hanging continuous footways having parapets of iron lattice work, 
with the rails laid upon greenheart planking; the whole being 
supported by columns of partial lattice work placed in the normal 
structure, one on each side of the lines of dock railway. Owing to 
the fact that many influential members of the Dock Board were 
unwilling to embark upon railway management, the undertaking 
was in 1887 leased to the present Liverpool Overhead Railway 
Company, by which the line was constructed. 

The length of railway at present worked was five miles, but would 
ultimately be 6} miles. In the structure decided upon the 
columns were placed vertically under the ends of the main girders, 
about 22ft. apart from centre to centre, allowing sufficient width 
for two lines of standard gauge with the usual 6ft. way, and 
admitting the use of carriages 8ft. 6in. wide. Local circumstances 
in many cases did not, however, admit of the columns being placed 
immediately upon the main girders, and the latter were then 
carried upon cross girders outside the line of columns. For 
peer ie lengths also the columns had to be embedded in the 
boundary and warehouse walls, Owing to the presence of the dock 
lines below, cross-bracing of the piers in the usual way was impos- 
sible, and it was necessary to give to the columns and to the 
shallow cross-bracing connecting them at the top sufficient strength 
and rigidity to resist the lateral stresses due to wind pressure, and, 
on curves, to the centrifugal force resulting from the motion of the 
trains. 

In carrying out the works no special difficulties arose in connec- 
tion with the foundations of the piers. In places where rock 
was not reached, masses of concrete were deposited of sufficient 
extent to insure the maximum load on the base not exceeding one 
ton per — foot. In excavating for the foundations the sill of 
the first dock made in Liverpool was discovered, and several lengths 
of old water pipes, consisting of trunks of trees bored out and fitted 
together, were brought to light. Owing to the railway being placed 
immediately over the dock lines, the latter were in many cases 
diverted, straightened, and improved. The columns supporting 
the viaduct consisting of two steel channel bars riveted to two 
steel plates, forming a box column with all the rivet heads out- 
side. These columns were grouted into cast iron sockets bedded 
in and bolted through the blocks of concrete. Cast iron bumpers 
filled with cement concrete protected the columns from injury from 
passing wagons. The normal span was 50ft., but longer spans up 
to 98ft. and shorter ones of about 30ft. were required in some 
cases. Up to 75ft. span, the height of the girders above the rail- 
level did not exceed the platform height, and plate girders 
were used. In longer spans bowstring girders were used. 
Between the girders was fixed Hobson's ended Gnd flooring, con- 
sisting of in. plates bent to a radius of 12in., with a flat surface 
6in. wide on the top, riveted to intervening T-bars, and made 
water-tight by asphalt run in the V-channels between the arches. 
The structure was so designed that the spans could be put together 
and riveted up with floor complete at one or both ends of the rail- 
way, and be then transported over the completed portion of the 
structure to be placed in position. A special form of erecting- 
machine was provided, consisting of two lattice girders, standing 
upon legs resting on the ground at the front end, and at the 
hinder end upon a carriage running on rails on the viaduct. These 
girders were placed at such an altitude as to allow the trolley 
carrying the succeeding span to be rolled along underneath them. 
On these lattice girders were placed two travelling cranes, so 
arranged as to lay hold of the spans on arrival, run them forward, 
and deposit them in their permanent position upon the columns 
which had been erected in advance. The average time occupied 
by this operation was one hour per span. 

In the course of the work several opening bridges had to be pro- 
vided, which were described and illustrated in the paper, as were 
also the stations, permanent way, and rolling stock. 

The total quantity of iron and steel in the structure was about 
22,000 tons, The total capital cost, including equipment and all 
other charges, had been £550,000, or about £90,000 per mile of 
railway. The line was formally opened by the Marquis of Salis- 
bury on February 4th, 1893, and was opened for traffic on 
March 6th following. The electrical system of working was com- 
pletely successful, a five-minute service of trains being maintained 





with perfect regularity and without mishap of any kind. On the 
last August Bank Holiday about 40,000 passengers were carried in 
the space of eight hours. 

The second paper was entitled ‘‘The Electrical Equipment of 
the Liverpool Overhead Railway,” by Mr. T. Parker, M. Inst. C.E. 

The plant was required to run a three-minute service on six 
miles of double track. In designing it, curves were drawn of the 
energy required at any point along the line of one loaded train 
with various accelerations, &c., to meet the time-table service. 
From these curves the power required at the generating station 
was calculated, and four dynamos were arranged for, yielding 475 
amperes at 500 volts and 420 revolutions, or 1200 electrical horse- 
power in all. ‘he dynamos were of the double-line type, rope 
driven, with pulleys between two bearings, so that the armature 
could be taken out without disturbing the ropes. The electrical 
efficiency of the dynamos was 97°77. 

The switch-board, specially designed for safety and simplicity 
in working, was fully described. The main current passed to 
the line through a main magnetic cut-out, to break circuit at 
3000 to 4000 amperes, The conductor was of steel, four square 
inches in section, supported on porcelain insulators. There 
were no feeders, and the return circuit was through the rails, 
which were bonded. At each station there was a cross-over 
road. The conductor was broken at these points, and the 
collector bridged across over the main rails without breaking 
circuit. It was necessary that the cars should be of the double- 
bogie type ; it was therefore difficult to design motors to give 
the power necessary on standard bogie frames. Finally, a type 
was adopted, as patented by Mr. Eickemeyer, which gave complete 
satisfaction. The motor occupied the front half of the bogie truck. 
The weight of the magnets was taken off the axles by adjustable 
springs, and the magnets were kept in horizontal position by a 
lever arm fixed to the bogie frame. Each car was complete with 
motor and switch gear to run independently. Two cars were 
coupled together to form a train. Either the driving or trailing 
motor could be plugged out of circuit at will. A Westinghouse 
air brake was attached to the car, also the usual hand-brake. The 
stations were lighted by 50-volt glow lamps, run off accumulators 
fixed at the station and charged from the main dynamos. 

The efficiency of indicated horse-power to electrical horse-power 
on the line was taken with carefully calibrated instruments in the 
presence of the engineers. The tests extended over three and 
a-half hours. The mean value of seven tests of No. 1 engine gave 
88 per cent. indicated horse-power to electrical horse-power. 
Curves were given of the power consumed during an experimental 
run of one train completing 54 miles in 24 minutes 57 seconds, and 
23 minutes 47 seconds, with stops of 25 seconds at each station. 
The power required was 44°4 indicated horse-power and 46 electrical 
horse-power respectively. To compare this with actual running, 
curves were given from daily log-sheets showing the effects on the 
generating station of the alteration to the train service. The 
advantage of a large number of trains in pulling down the 
maximum current per train was apparent. With seven trains this 
was twice, and with twelve trains only one and a-half times the 
average current per train. With twelve trains running, the average 
demand for power continuously was 37 electrical horse-power per 
train. 

A comparison of coal used when the train service varied was 
given. During April and part of May seven trains were running 
at one time, and the coal used was 22°51b. per train mile. From 
June to October there had been a five-mirute service from 9 a.m. 
to 5.30 p.m. The coal used per train mile for the four months of 
June, July, August, and September, was 17°8 lb., or making 
allowance for charging batteries, say 17 1b. per train mile. The 
price of the Lancashire slack, which was used till the latter part of 
August, was 5s, 10d. per ton, but since that date, owing to the 
stele, the price for coal from various sources had varied up to 
17s. 6d. per ton. Under the agreement the contractors had to run 
the service of trains for 3$d. per train mile, on a full service of 
2400 miles per day, but as only 54 miles of line were open, they 
received 4d. per train mile, and for current to charge lighting 
batteries, 7d. per Board of Trade unit. Figures were given of the 
actual working costs for July, August, and September, 1893, which 
were 3°44d., 3°70d., and 407d. per mile respectively. The 
increased cost of running for August and September was fully 
accounted for in the item of coal, and as the railway company had 
not employed as frequent a service as at first anticipated—this 
being only 1350 miles per day—the figures showed most favour- 
ably, it being evident that, with coal at an average value, the line 
could be run at a cost well within that guaranteed by the con- 
tractors. 








AMERICAN PATENT LAW. 





Some of those who do not know are very fond of holding up the 
American patent law as deserving our imitation. As bearing on 
this we quote the following passages from three articles in the 
Electrical World on recent patent cases :— 

An unassailable patent seems to be about as uncertain as a 
“* straight tip” at the races. Of this the experience of the General 
Electric Company, in its efforts to sustain the Edison lamp patent, 
is the latest instance. Of course the mistake of the company was 
in not being satisfied with a fair royalty from the other lamp 
manufacturers under the first decision which it secured, which 
doubtless could have been secured in response to a fair proposition. 
It has distributed among the disciples of Coke and Blackstone a 
sum of money that would have enabled it, even in these depressed 
times, to have continued paying good dividends on its stocks, while 
the result of the litigation up to the present time must be 
thoroughly discouraging to the company. 

It was little thought when the Goebel defence in the Edison lamp 
litigation was offered that a still greater surprise was in store, but 
the recent decision of Judge Ricks at Cleveland may in some 
respects be considered even more sensational than that most start- 
ling episode. As will be seen in another column, as far as the 
Buckeye Electric Company is concerned, the Edison lamp patent 
has been declared void through the extraordinary mistake of an 
Edison attorney in endorsing a wrong date on the Edison lamp 
patent. 

’ In his recent incandescent lamp decision Judge Ricks quotes 
with approval from an authority on patent law a statement to the 
effect that the patent privilege is not a mere reward bestowed upon 
the inventor for past services—the payment of a debt of gratitude 
toward one who already conferred a benefit upon the State; 
that it is also a purchase by the Government, acting on behalf of 
the whole people, of some new art or instrument capable of bene- 
ficial use, for which it recompenses the inventor by securing to him 
for a time its sole enjoyment; and when, without this recompense, 
it has obtained the invention through his voluntary act, so far 
from recognising him as entitled to remuneration, it unhesitatingly 
appropriates the invention to itself, whatever loss and difficulty may 
result toaninventor. Thisisbutin line with the entire course of patent 
decisions in recent years, which brings up the question if, under the 
innumerable rules of law that have grown up limiting inventors 
rights, even the most meritorious patentee, except under exceed- 
ingly fortunate and unusual circumstances, can he assured the 
property in his invention evidently intended by the founders of 
our patent system. Doubtless all of the countless legal points that 
can now be marshalled against a patent with a view to having it 
declared invalid, however equitable a character it may have, date 
their origin from attempts to take advantage of the patent system 
to establish unwarranted monopolies. In other words, the honest 
patentee, in his struggles to secure the benefit of his invention, 
and to protect it from those who would rob him of his profit, is 
harassed and perhaps undone through legal technicalities whose 
cause of existence lies in the very element he is fighting. This is 
on the supposition, cf course, that he has been successful in 
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guiding his invention through the technicalities of the Patent- 
office, but even here he is not on sure ground. The manner in 
which the Berliner patent was kept in the Patent-office for 
fourteen years, thus prolonging its life to that extent and 
stifling all independent invention in that line in the mean- 
time, is far from reassuring. Even if an invention is once 
safely granted and amply able to run the gauntlet of legal 
technicalities in the courts, the expense of establishing its ability 
to do this would ordinarily be so great as to either not be justified 
by the probable profit to be derived, or what is more often the 
case, beyond any means that the inventor, who is seldom capable 
as a financier, may be able to enlist. It is not too much to say 
that our patent system at present is in a most unsatisfactory and 
even chaotic state, and that probably no other branch of Federal 
administration and law so sadly needs a thorough overhauling. 
Involved, as at present, in a maze of technicalities, with limita- 
tions applied at every turn and expensive legal processes necessary 
at every step, the protection promised an invention is in effect a 
mere pretence, and an inventor but little more than a subject for 
legal fleecing. 

Again, in the last received Electrical World we read :—‘‘ The 
decisions favourable to the Edison lamp patents rendered last week 
in the Davis and Novak cases would seem to imply that as far as 
the New York and New England Federal Court Circuits are con- 
cerned, there is little chance of any other action on their part. 
The decision in the Novak case was rendered on Judge Shipman’s 
opinion, and in the absence of an opinion from the full bench we 
are left in darkness as to the reasons of the court for not giving 
any weight to Judge Rick’s recent opinion, which formed part of 
the Novak argument, as well as to their opinion in regard to the 
contention of the complainant’s counsel, that the carbon filament 
is Edison’s invention, and that the removal of occluded gases is not 
a necessary part of the Edison patent. There are two important 
issues yet remaining for final decision in this celebrated series of 
cases—the Goebel and Buckeye suits—which will probably end the 
most sensational patent litigation on record, unless the New York 
Federal Court of Appeals in March reverses the decisions of the 
lower courts in the Bate refrigerator case. Should this be done, 
which seems to be not at all probable, the new lease of life given 
to the Edison patent would undoubtedly also renew the energy of 
its opponents.” 








A SIMPLE “ PENCIL-BEAM ” COMPASS. 


THE engraving below illustrates a very cheap and yet a 
perfectly satisfactory beam compass, which will describe 
circles in pencil or ink up to 30in. or more in diameter. The 
“‘beam ” is an ordinary pencil stick, hence the name “ pen- 
cil-beam.’’ Should the beam be lost or mislaid, an ordinary 
draughtsman’s pencil may be substituted. The ruling pen 
supplied with the compass may be used either for describing 
circles or for ruling lines, and for this purpose is a light 
handy pen. By reversing the working pencil in its socket, a 
penholder is formed in which an ordinary writing nib may 





be placed, and with this circles may be described. The 
*‘pencil-beam ”’ compass will answer all the purposes of a 
much more expensive beam compass. It is fitted with a 
needle point, which may be sharpened on an oilstone should 
it become dull. There are no set-screws to lose, the metal 
slide springing upon and frictionally holding itself on the 
beam. A circle or an arc of greater radius than the com- 
bined length of the two pencils may be described by addi- 
tional length of beam, obtained by attaching a third, or even 
a fourth, pencil by means of the ordinary metal point pro- 
tectors, but this will be at the expense of stability, although 
with care satisfactory results may be obtained. The two 
sticks provided are sufficient to describe a circle of 30in. 
diameter. It has been invented by Mr. J. Maginnis, 
A.M. Inst. C.E., and is made by Messrs. E. Wolff and Son, 
London, and presumably may be bought wherever their 
pencils are sold. 








LAUNCHES AND TRIAL TRIPS. 


On Friday, 2nd inst., the large petroleum and general cargo 
steamer, Euplectela, which has been built by Sir W.G Armstrong, 
Mitchell, and Co, for Messrs. M. Samuel and Co., of London, and 
engined by the Wallsend Slipway and Engineering Company, was 
taken to sea for her official trial. The Euplectela is 352ft. long, 
and is capable of lifting about 5300 tons of oil or general cargo on 
a moderate draught of water. During the trial trip, consisting of 
several runs on the measured mile with full deadweight on board, 
the mean speed attained was 10} knots, which is very satisfactory. 
The machinery throughout the trial ran smoothly, and gave 
general satisfaction. Mr. S. Samuel attended the trial with one of 
the partners of the firm of Messrs. Flannery, Baggallay, and 
Johnson, their superintending engineers, who have advised them 
during construction. The oil pumping machinery consists of two 
large Worthington pumps, capable of completely pumping out the 
oil cargo in about twenty-five hours, and a thorough test was made 
of their efficiency. The same complete installation of ventilating 
machinery which has proved so successful in Messrs. Samuel's other 
large steamers is fitted in this case and acts with similar efficiency, 
and steaming appliance for thoroughly cleansing the tanks, piping, 
valves, &c., throughout is fitted, and arrangements for meeting 
the requirements of the Suez Canal authorities in every point. 
The vessel has been fitted with a very complete electric light 
installation, and a 20,000-candle power search light for canal and 
close water navigation in the Far East, and also has a large com- 
plement of steam winches and cranes—twelve in all—for the quick 
discharge of general cargo. She carries the same special arrange- 
ments of ceiling in holds for quick conversion to carry general 
cargo as the other steamers of this fleet carry, and is just as well 
fitted for the conveyance of dry and perishable goods, 

On Wednesday week the Indralema left the Tyne on her 
trial trip. She is a steel screw steamer, built by Messrs. C. S. 
Swan and Hunter, Wallsend, to the order of Mr. T. B. Royden, 
shipbuilder, Liverpool, and Messrs. Macvicar, Marshall, and Co., 
Liverpool, for the East India trade. She is 340ft. over all, by 
4lft. 6in., by 28ft. lin. depth moulded, and is built on the three- 
deck grade to the highest class at Lloyd’s, and under special sur- 
vey. The vessel isa fine type of a modern cargo steamer. The 
engines are by the Central Marine Engine Works of Messrs. Wm. 
Gray and Co., West Hartlepool, the cylinders being 24in., 38in., 
64in. in diameter by 42in. stroke. There are two large steel 





boilers working at a pressure of 160 lb. per square inch, which are 
fitted with Serve tubes manufactured by Messrs. John Brown and 
Co., Sheffield. The vessel went on her trial trip from the Tyne on 
Wednesday, leaving the river at 8.30 a.m. and returning thereto 
to load at 5.0p.m. There were on board Mr. T. Royden, jun.; 
Mr. Roper, one of the managing owners; Mr. G. 8S. Goodwin, 





superintendent engineer, of Liverpool, who has superintended the 
construction of the —- throughout ; = Gardiner, the 
marine superintendent for the owners ; Mr. Hunter, Mr. Swan, 
and Mr. Stephenson, representing the builders of the vessel ; Mr. 
Mudd, representing the builders of the engines ; Mr. Graham, of 
Messrs. John Brown and Co., and others. For several hours the 
engines were run at eighty-two revolutions per minute without stop- 
page or hitch of any kind, and without the application of water to 
any bearing whatever. The continuous running of the engines 
having been declared satisfactory, they were then manipulated to 
show the facility for stopping and starting and for reversing, with 
the oft-repeated result that they would stop from full speed ahead 
in two and a-half seconds, and that they could be reversed from one 
direction to the opposite in five seconds. This was commented 
upon by those present as being highly satisfactory. The machinery 
is fitted with several of the latest improvements manufactured at 
the Central Engine Works, including Mr. Mudd’s tail shaft pre- 
server and the Mudd and Airey metallic packing throughout the 
glands of all the rods and spindles. The boilers are fed without 
any feed pumps on the main engines by means of a set of Weir's 
well-known patent pumps, in conjunction with which there is also 
provided a Weir's feed heater, the feed donkey being one of Owens’ 
duplex type. A large size Mudd’s evaporator is also provided, 
designed for facility in cleaning, and the engine-room throughout 
is replete with other special apparatus, making altogether a most 
complete and high-class outfit for a cargo steamer. At the excel- 
lent luncheon provided by the builders, the highest praise was 
bestowed both upon the ship and her machinery by the experts 
present, and the hope expressed that her performances may lead 
to future business. 

On February 21st the steam yacht Britannic, of 65 tons register 
and 40 tons displacement, was successfully launched from the works 
of the Thames Electric and Steam Launch Company, at Eel Pie 
Island, Twickenham, in the presence of a large number of local 
residents and a special party of engineers from London. The 
event was interesting from the fact that she is the largest yacht 
ever built and launched above the new lock at Richmond, which is 
now so near completion. The Britannic has been specially 
designed by the company’s manager, Mr. W. 38. Sargeant, for 
navigating the canals in Belgium, Holland, and France to the 
Mediterranean, and built to the order of Mr. H. Astrop, of 
Kingston. Her principal dimensions are as follows:—Length over 
all, 75ft.; beam, 14ft.; depth, Sft.; draught of water aft, 3ft. 6in. 
The planking is of teak in narrow widths, and carvel built, fixed on 
solid oak grown timbers with American rock elm timbers placed 
between. The whole of the companion ways, coamings, and sky- 
lights, are of teak bright varnished. She basa main saloon forward 
luxuriously fitted and artistically decorated, and a fore cabin fitted 
with one double and one single berth, lavatory, kc. The pantry is 
titted with kitchener, sinks, table, and all other necessary arrange- 
ments for culinary purposes, and a staircase in teak fitted with 
large sliding hatch on deck and raised to same height as the coam- 
ings, with provision cupboard laid with glazed tiles titted on one 
side. The boiler and engine-room are placed amidships. Aft of 
them is the companion way leading to a ladies’ cabin, store-room 
and w.c. The cabin is fitted in a similar manner to the forward one. 
The engines are of special design, and built at the company’s 
works at Twickenham, compound surface-condensing, vertical 
inverted cylinders 9in. by 18in. by 12in. stroke, with a condenser 
on the back legs. Every part is highly finished. They are fitted 
with piston valves, and designed to work at 1401b. steam pressure 
to the square inch. The boiler is of the marine return-tube type, 
with large heating surface, constructed to Board of Trade require- 
ments. A special feature in this yacht is that she will carry an 
electrical pinnace on her davits, the accumulators being charged 
from a specially designed charging plant on board, consisting of a 
single high-pressure vertical engine driving a small shunt-wound 
dynamo, all combined on one bed-plate, and fixed in the engine- 
room. At night, when the electrical pinnace is not in use, the 
batteries can be utilised for supplying current to the electric light 
installation on board. The current for this purpose can also be 
supplied from the charging plant in the engine-room. This vessel 
is rigged as a pole-masted schooner ; the masts are arranged to lower. 
She also carries two yachts’ gigs. In a few weeks the company 
will launch a very fine vessel for passenger traffic on the Thames, 
built and equipped to meet the requirements of the public; and 
with a view to making her a handsome and comfortable boat, the 
promenade deck will be about 70ft. in length, and will be illumi- 
nated with arc lamps and incandescent lamps in the evening. 








AMERICAN ENGINEERING NEWS. 


(From our own Correspondent.) 


Rope tramway for passengers.—At Knoxville, Tenn., there is now 
in operation a rope tramway carrying passengers across the Ten- 
nessee River, the length of span being 1060ft., and one end being 
350ft. above the other, making a grade of about 33 per cent. 
There are two wire cables 1gin. diameter, upon which ride the 
wheels of the carrier, from which the car-body is suspended. The 
lower anchorage consists of heavy cross timbers buried in the 
ground, while the upper one has iron anchor plates in the solid 
rock. The carrying cables have a breaking strain of 60 tons each, 
and slack can be taken up by nuts at the lower anchorage. The 
car is 14ft. long over the y, 20ft. long over the platforms, 
6ft. wide, and 6ft. 6in. high, resembling a street car without 
wheels. It weighs 12001b. empty, and has seating capacity for 
sixteen passengers—though many more are sometimes carried. 
The hauling rope is in. diameter, and the driving plant has two 
engines of 20-horse power each, the power-house being at the lower 
end. The up trip takes about three and a-half minutes, and the 
down trip by gravity about half a minute. The fare is five cents. 
The upper terminus is at a park, used as a pleasure resort. The 
car is fitted with automatic brakes to hold it, in the event of the 
hauling rope breaking or slipping on the drum. 

Automatic block signals.—As a direct result of a recent rear 
collision in a fog on a busy suburban line of the Delaware, Lacka- 
wanna, and Western Railroad, that road has at last decided to 
adopt the block system, and will equip about fifteen to twenty 
miles of this division with the Hall automatic electric block system, 
using a track or rail circuit. The blocks will be about half a mile 
long. 

Electric railways.—In the report of the State Board of Railway 
Commissioners of Massachusetts there is some very interesting 
matter in regard to the financial results of electric and horse rail- 
ways. That State has now 874 miles of street railways or ‘‘ tram- 
ways,” of which 711 miles are operated by electricity—one line 
having the sto battery and all the others overhead wires—and 
163 by horses. e number of passengers carried was 213,552,009 ; 
car miles run, 34,507,282; number of round trips, 4,481,171; 
average passengers per round trip, 48; net earnings, 3810 dols. 
per mile of railway, or 9°65 cents per car mile, and 1°56 cents per 
passenger. The average cost of railway is 53,986 dols., and the 
capitalisation 53,367 dols. per mile. It is stated that, as in the 
case of all new construction, the necessary repairs and renewals 
for the first few years are comparatively slight, and consequently 
the cost of maintenance of the electric railways has so far been 
small, but the returns show that the companies as a whole have 
been running closer and closer to the wind during the electricity 
period. There has thus far, therefore, been no demonstration of 
the superior net earning capacity of the electric as compared with 
the horse system, but rather the reverse, and the electric system 
has not shown or indicated any such margin of profit as to justify 
the expectation of more than moderate and ordinary returns on 
money legitimately invested in it. The idea which has spread 
widely, to the effect that the electric railway system is a source of 
rare and inexhaustible wealth, is therefore clearly a delusion, and 
the report recommends the companies to keep the capitalisation 
and charges upon income within the narrowest practicable limits, 
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and to set apart annually a substantial fund for contingencies and 
increasing expenses. - m ic 
American Line pier.—The American Steamship Line has rec 

completed one of the largest and finest piers at New York, Itz, 
125ft. wide, and extends 720ft. from the bulkhead line into the 
river, and is covered by a two-storey iron building of fireproof con. 
struction, leaving about 100ft. of the river end of the pier open 
On the lower floor are freight and passenger offices, waiting-rooms. 
shipping department offices, &c., and here outgoing freight and 
cargo will be handled. Elevators and wide stairways lead to the 
second floor, which is for passengers, and there the passengers wil] 
embark and land, and have their baggage examined. The Sturte. 
vant hot blast system is used for heating and ventilating the offices 
there being an 8ft. wheel driven direct and discharging into the 
smokestack, calculated to draw off the waste gases with a suction 
of 6in. of water, This is driven by a high-speed vertical engine 
with two cylinders, 9in, diameter, and 5in. stroke. The engine is 
supplied by two steel single-ended marine boilers, 104ft. diameter 
and Sift. long, with Serve ribbed tubes. The electric light plant 
consists of two incandescent light dynamos of 400-lights capacity 
running at 450 revolutions per minute, and two are light dynamos, 
of 50-lights capacity, running at 500 revolutions for full load, ali 
the dynamos being direct coupled to vertical high-speed engines 
similar to that which drives the fan. As more amps are put in 
circuit the engines will run faster, and when lamps are cut out 
they will run slower, while a short circuit will slow down the 
engine instantly. 








THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own Correspondent.) 


Business continues moderately good, and quotations show no 
material alteration either in finished or crude iron upon those 
recently given. It is indicative of the increasing manner in which 
steel is supplanting iron that at the present time there are only 
some 900 puddling furnaces in operation in South Staffordshire, 
against 160 in 1879 and 2000 in 1873. For some time past stee! 
bas been encroaching steadily upon iron for plates, hoops, and 
strips, and now sheets for galvanising, and even smithy bars, aro 
both being increasingly made of steel. Should the adoption of 
steel for galvanised sheet making be found to answer well, it will 
mean that the greatest consuming department of the Staffordshire 
iron will pass to the new metal. The change is due to some extent 
to the overcoming of difficulties which formerly existed in the 
galvanising of steel. 

Another instance of the philanthropic results of success in the 
iron and steel trades is to hand. The sons of the late Mr. Robert 
Heath, of Biddulph Grange, at one time member for Stoke, have 
intimated their intention to give £20,000 to the North Stafford- 
shire Infirmary for the purpose of building a convalescent hospital 
in memory of their father. Mr. Heath was head of the largest 
firm of ironmasters in North Staffordshire. His will was recently 
proved, the personalty amounting to £320,000, which sum was 
divided among his family. 

Visits this week to some of the leading railway wagon and 
carriage building companies show that the quiet state of affairs 
which has lately prevailed is beginning, in some cases, to be 
exchanged for more activity, mainly on Eastern account. Brown, 
Marshalls, and Co., Britannia Works, Saltley, have booked some 
rather extensive orders for India during the past fortnight, includ- 
ing 260 wagons for the Assam-Bengal Railway, and 80 sets of 
carriage work for the Indian State Railways. Some further large 
orders for India are also in rospect, and it is hoped that some 
of them will come into the district. The order for 260 wagons 
consists of 200 covered goods and 60 bogie wagons. The 
80 sets of carriage work are steel underframes; and with these 
there are also going out the necessary fittings for the erection of 
carriages in India, including lavatory brass fittings. The covered 
goods wagons are l5ft. long and 7ft. wide, and the bogie wagons 
are 3Oft. long. All have channel steel underframes. The company 
has also received an order for iron underframes for some carriages 
for the Great Indian Peninsular Railway. Inquiries at the present 
timeare out for 200 covered goodsand 100 high-sided wagons, for which 
the company, and probably also other district firms, have tendered. 
A walk through the works shows very complete arrangements for 
large, rapid, and economical er The boiler furnaces have an 
automatic fuel supply by means bf Proctor’s patent stoker, Burns- 
ley, and Piercy’s feed, Birmingham. There are three smiths’ 
shop, a fine fitting shop, and a well-equipped log-mill, where all 
the woodwork in connection with the rolling-stock is made. The 
company are completing their share of the Glasgow tramcar order 
lately referred to. They have built a lot of stock for the Perak 
State Railway, and the last of them is now being built. The com- 
any are now constructing ten large heavy wagons for the Ceylon 
Escmeunent Railway, 43ft. long, 8ft. or 9ft. wide, and weighing 
about 20 tons each. These are mainly of teak, with iron under- 
frames. They are elaborately finished inside in teak, walnut, and oak. 
The seats are covered with buffalo hide, In the paint shop the 
Glasgow tramcars were being finished, and very comfortable they 
seemed, fitted with the electric light, and with more than usual 
space between the seats for entrance and exit without crushing. 

e under-frame shop is one of the finest in the kingdom, being 
450ft. long by 110ft. wide. In the finishing shop are a number of 
wagons finished ready to go away to the Transvaal, The company 
were just despatching eight carriages for the Liverpool Overhead 
Electrical Railway. They are of 4ft. 8in. gauge, 41ft. long, and 
8ft. Gin. wide. The cars are lighted by the electric light. There 
are first and second-class compartments. Each carriage will seat 
thirty-seven second-class passengers and sixteen first-class, The 
first-class compartments are got up with wainscot oak panels and 
walnut mouldings, and the seats are comfortably cushioned and 
otherwise upholstered. The second-class compartments have pine 
panels and teak mouldings, and the seats are of teak, This is the 
second contract the company have had, consisting of eight coaches. 
About two years ago they had a first contract of thirty. These 
carriages are built on the American bogie system. 

The Metropolitan Wagon Company, Saltley, are moderately 
engaged, and are still at work on Glasgow tramcars. The Midland 
Wagon Company are tolerably well occupied. The Birmingham 
Railway Carriage and Wagon Company, Smethwick, have had 
what they consider a ~~ fair share of orders lately, The Oldbury 
Railway Carriage and Wagon Company, Oldbury, have Indian 
orders on hand to the extent of about £20,000. 

Much satisfaction has been occasioned this week in Birmingham 
at the announcement that the distinction of K.C.S.1. has been con- 
ferred upon Mr, Thomas Salter Pyne, of Birmingham, engineer to 
the Ameer of Afghanistan, who has been opening up that country 
to Western civilisation. Much of the machinery which Mr. Payne 
has erected at Cabul has been from Birmingham workshops, as well 
as from the Lancashire machinery establishments, and further 
orders are certain to be received. Mr. Pyne, though born in 
Kidsgrove, is by early training, residence, and connections a 
Birmingham man, He served his time as engineer’s — at 
Messrs. Tangyes, and about ten years ago was engaged with Mr. 
T. Bernard Fall a Birmingham engineer, to proceed to Calcutta, 
to fill an appointment in the yy erin establishment of Mr. 
T. A. Martin, of that city—also a Birmingham man, 

‘*Sound and progressive” is a term applied with great fitness to 
the business of San Wright and Co., the well-known gas engineers 
and ironfounders, in the directors’ report. They are able to pay a 
dividend at the rate of 6 per cent. per annum on the preference 
shares, and 10 per cent. on the ordinary, together with—on the 
latter—a bonus of 5s. per share. The year's net trading profit is 
over £17,000, 
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NOTES FROM LANCASHIRE. 


(From our own Correspondent.) 


-hester.—The position generally undergoes no very material 
—— Sn” senliiee0e reported last week—has again 
relapsed into a lifeless sort of condition, and there is a very eneral 
feeling of uncertainty, if not want of confidence, in the uture, 
jhe principal iron-using industries throughout the district, as I 
have previously pointed out in my notes, have not yet shown suffi- 
ciently incre activity to bring about any really large weight of 
buying for actual consumption, and the | ble p 
which were made a few weeks back have in most cases filled up 
requirements for some time forward ; whilst merchants, who here 
and there bought pretty heavily in anticipation of a general improve- 
ment in trade, which has not so far been realised, are now in some 
cases considerable holders of iron, which they are pushing upon 
the market. Makers do not give way to any appreciable extent, 
but their position in this district is becoming weaker, and more 
anxiety is being shown to secure further orders, to replace those 
which are gradually running out. Finished iron makers, notwith- 
standing they were unable to follow the recent upward movement 
inraw material, are also ee difficult to maintain their prices, 
owing to the absence of new buying of any moment coming for- 
ward, and some of them speak but very despondingly as to 
the future. In the steel trade, raw material is scarcely holding 
its own, billets especially continuing very weak, but manufactured 
steel, owing to the increased demand in other districts, shows a 
steady upward tendency. Taking the outlook generally, 
although for the moment it would seem almost as if trade were 
drifting back into much the same depressed condition as prevailed 
during last year, the present ny would appear to be more the 
result of over-buying recently than any falli off as regards 
industrial operations, and the probabilities are still in the direction 
of a gradual though possibly only very slow improvement. 

Only a very slow business was reported generally on the Man- 
chester Iron Exchange on Tuesday, and the tone of the market 
was, if anything, weaker. In pig iron only a very limited weight 
of business is being put through, and buyers who have orders of 
any moment to place are holding these back, evidently in antici- 
sation of prices being lower. Makers for the most part are still 
folding with firmness to late rates, but iron can be bought through 
second hands at under makers’ quotations, and there is a good deal 
of competition amongst merchants and dealers to secure any orders 
just now giving out. For Lancashire pig iron makers still quote 
on the basis of 45s, to 45s. 6d., less 2}, for forge and foundry, 
delivered Manchester, but these figures are scarcely obtainable 
except on small special lots, as district brands are again competing 
at relatively and substantially lower prices. Lincolnshire iron. 
which is offering more freely in the market, owing to the increased 
production, is easier, especially as regards forge qualities, which 
can be readily bought at 42s. to 42s, 6d., with foundry qualities 
not quoted at more than 43s. 6d., net cash, and good foundry 
Derbyshire not averaging more than 51s., less 24, delivered here. 
In outside brands there is some underselling amongst merchants, 
but makers are holding with firmness to late rates. Delivered 
equal to. Manchester, good foundry Middlesbrough is not quoted 
by makers under 44s. 10d. to 45s, 4d., net a Scotch iron, 
which continues scarce, averages 47s. 6d. for Eglinton, and 
50s. 6d. for Glengarnock, net prompt cash, delivered at the Lanca- 
shire ports. 

In the manufactured iron trade makers, although mostly kept 
fairly going with orders on their books, are securing but very little 
new business, and if anything prices are tending to be rather easier. 
It is only in exceptional cases where £5 15s. is now being got for 
Lancashire bars, £5 12s, 6d. being about the full average figure, 
with orders not at all readily obtainable even at this price. North 
Staffordshire bars are still ne by leading makers at £5 17s. 6d., 
but buyers might possibly place orders at under this figure ; Lanca- 
shire sheets remain at £7 bs, to £7 7s. 6d.; Staffordshire, £7 7s. 6d. 
to £7 10s.; and Lancashire hoops, £6 for random and £6 5s. for 
special cut lengths, delivered Manchester or Liverpool. 

In the steel trade hematites are only in moderate demand, with 
oe foundry qualities still averaging about 54s, less 24, whilst steel 
illets continue to be offered very low, ranging upwards according 
to quality from £4 2s, 6d., net cash, delivered in the Manchester 
district. In all descriptions of manufactured steel, prices gradually 
tend upwards, good steel boiler plates not now being obtainable at 
anything under £6 12s, 6d., with tank and bridge plates quoted 
at £6 7s. 6d., and ordinary qualities of steel bars at £6 10s. per ton 
delivered in the Manchester district. 

The position as regards the engineering industries of the district 
remains verymuch as I have repor for several weeks past. 
Certainly there is some improvement, but it is not yet of any 
marked character, and although here and there engineering firms 
are fairly busy, for the most part they are only moderately well 
nd for work, and some establishments are still not working full 

me. 
The report of the Steam Engine Makers’ Society for the past 
month, just issued, shows a slight improvement with respect to 
the number of unemployed members on the books. There has 
been a gradual decrease since December, and the number now in 
receipt of donation benefit is not more than 54 per cent. of the 
total membership. Reports as to the condition of trade from the 
various districts, although somewhat more satisfactory, do not 
show any great improvement. There is, however, a prevailing 
impression that there are better prospects, although as yet there is 
nothing really tangible in this direction. From most of the ship- 
building centres reports are more encouraging, but this does not 
apply to the Mersey. Stationary engine builders are fairly off for 
work, but locomotive builders continue quiet, and machine tool 
makers are only moderately employed, whilst colliery districts 
generally are reported as very slack. 
The coal trade seems to be gradually getting back into the 
depressed condition which prevailed prior to the protracted 
stoppage of last year. All descriptions of round coal are hanging 
upon the market, and although very few of the collieries are 
working more than four days per week, stocks are again 
accumulating to a considerable extent, whilst there is-a steady 
downward tendency in prices, The reduction which I noted 
last week, on the part of the leading Manchester colliery concerns, 
who, it may be added, are not members of the Lancashire Coal 
Sales Association, has been promptly followed by a similar 
giving way in prices throughout other districts, On Friday last, 
the Manchester Committee of the Coal Sales Association, which 
comprises representatives of collieries in other districts, who send 
their coal into the Manchester market, met and decided to reduce 
their delivered rates on all descriptions of round coal 10d., and 
their wholeeale station prices to merchants 9d. per ton, this action 
on the part of the committee at once receiving the sanction of the 
council, Meetings of other district committees were held, and 
similar reductions agreed upon, subject to the sanction of 
the council of the association. The general result is that 
prices for all descriptions of round coal are down quite 6d. 
to 1s. per ton upon the rates ruling last month, and although 
— rates vary according as they are regulated by the 

ifferent districts of the Sales Association, so that anything like 
definite quotations are scarcely possible, they ma: said to 
ave about 12s, 6d. up to 13s. 6d. for the best qualities of round 
coal, 11s, to 12s. for second qualities, and 9s. to for common 
round coals, suitable for either steam and forge purposes, or 
inferior house-fire requirements. With regard to engine classes of 
fuel, the depression in the round coal trade has the effect of 
stiffening prices—owing to the very limited output of slack—and 
in some cases slight advances have been put upon recent quota- 
tions, At the pit mouth good qualities of ah are firm at 8s, to 
8s. 6d.; the best qualities of slack, 6s. 3d. to 6s. 9d., with special 
sorts fetching 7s, to 7s. 3d., whilst common slack is not quoted 
under 5s, to 5s. 6d. per ton. 

In the shipping trade, the keen competition from other districts 





Sales Association a very substantial giving way in prices. The 
position would seem po $s that whilst in Lancashire there has been 
an endeavour to hold up prices, other districts have been cutting 
in at low figures, and securing the bulk of the business, and it is 
questionable whether even still further reductions will not be 
necessary to regain some of the lost trade. A meeting of the 
Shipping Trade Committee of the Coal Sales Association was held 
on Friday, and decided upon a reduction of 1s, per ton upon pre- 
vious rates, even this concession scarcely meeting the views of 
some of the representatives. Delivered at the ports on the Mersey, 
Lancashire steam coal is now quoted at 9s. 6d. to 10s. per ton, and 
even this low figure is hardly bringing forward any materially 
increased weight of business, 
The third portion of the plant and machinery used in the con- 
struction of the Ship Canal and the Manchester and Salford Docks 
has been brought to the hammer during the past week by Messrs, 
Fuller, Horsey, Sons, and Cassell, e slight improvement in 
trade, as evidenced by the Board of Trade returns for the present 
year, has been reflected in the market for this class of machinery, 
— ruling firm at fair values to user. We noticed many of the 
eavier items, steam navvies, locomotives, and the larger portable 
engines were unsold, but the auctioneer states they are still in the 
market for sale privately. 
Barrow.—There is no improvement to note in the hematite pig 
iron trade of this district. The demand is quiet on all issues ; but 
it is probable that on local account, steel makers will consume 
larger deliveries of metal than of late. On continental and foreign 
account there is not much doing, and makers are not well sold 
forward. Stocks have increased during the week to the extent of 
8500 tons, and now represent 130,000 tons ; being an increase, since 
the beginning of the year, of 33,000 tons. rices are easy at 
45s. 2}d. sellers’ warrant iron, net cash, and 45s. 2d. buyers. 
Makers ask 45s. 6d. to 46s. for parcels of mixed Bessemer numbers, 
net, a There is nothing doing in forge or foundry qualities of 
metal. 
Iron ore is very quiet in tone, and sales are not considerable. 
Prices remain at 8s. 6d. to 9s. per ton, net at mines, for ordinary 
qualities. 
Steel makers are busier. The steel mills at Barrow, which have 
been idle for over a month, bave been put in operation this week, 
and orders are held which will furnish from two to three months’ 
work in the rail and plate departments, and prospects seem to 
insure a continuance of trade during the spring and summer 
seasons. Kail orders are held on home, colonial, and foreign 
account, and some good orders are now in the market for early 
fixing. £3 15s. is still the quotation for heavy rail sections. In 
light rails there is nothing doing. Steel plates are in good request, 
and makers are well sold forward, with prospects of a continuance 
of good orders from shipbuilders. There are also better anticipa- 
tions in the tin-plate bar trade, and billets and hoops are in fair 
inquiry. There is a brisk business in heavy steel castings. 
Shipbuilders are very busy all round, and as the work in hand 
progresses and the deliveries of material are increased, it is notice- 
able that an increased number of workers are employed. Orders 
are well in hand in the marine engineering department, and 
boilermakers and ironfounders are busy. 
The coal trade is quiet, but prices are maintained. Coke is in 
easy demand, and 17s. per ton is the quotation for East Coast coke 
delivered at West Coast furnaces, 
Shipping is quieter, but the tonnage of exports is practically as 
large as last year, although, as a matter of fact, last year’s was a 
low average. Freights are low and unremunerative, 
Traffics on local railways have recently been very small, and it 
is obvious that under present conditions the carriage of goods will 
not afford much margin of profit to railways. 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 
THE coal trade has not improved since my last letter. The pits 
are not averaging more than four days a week, the — even in 
this diminished working being quite adequate to meet the demand, 
and competent judges anticipate that in the summer trade will be 
found to be worse than during the dullest time of last year. House 
coal is languid both for London and country demand. Silkstones 
at the pits range from 12s, 6d. to 14s, per ton; Barnsley house, 
from 11s. 6d. to 12s, 6d. per ton, with considerably easier rates for 
large quantities. Steam coal in fair request at 1ls. to 12s. per ton 
—Barnsley hards for export. Manufacturers’ slack plentiful, a 


heavy weight going to Lancashire, and making from ds. to 6s. per 
ton; smudge 5s. 6d. to 3s. 6d. per ton; coke in quiet demand at 
Ils, 6d. to 138. 6d. per ton. ilway coal is now about 9s. per 


ton on contract, with a pretty good business. 

Our local firms engaged upon shipbuilding specialities are full 
employed. Several very good orders have been received this wee 
for flues, tubes, and similar s, which prove that the ship- 
builders are ——— decidedly better business, The orders are 
forthcoming from all the different yards, indicating that the 
revival is not confined to one particular locality. Railway material 
is also being freely placed in tires, axles, springs, &c., by the home 
companies, There is a decided scarcity of rolling stock at present, 
and the wagon builders are pretty certain to busy later on. 
Hematites are now quoted at 52s, to 53s, per ton at Sheffield ; 
common forge iron, 40s. Prices are about ls. per ton weaker than 


being done in steel. It is not anticipated here that the Ministerial 
changes will affect the Admiralty p me, except perhaps to 


have his way. 
The foreign trade in cutlery and hardware durin 
reached a value of £140,298, against £150,430 and £1 


last month 
974 for the 


exhibited by the United States, where business has fallen from 


£24,790 to £16,144, Less business has also been done with France, 
Spain, and Canaries, Foreign West Indies, Chili, and British 
Possessions in the East Indies. 


Possessions in South Africa, and British North America. 

In unwrought steel the foreign i has abl 
increased, the value sent abroad last month having been £132,944, 
as compared with £114,016 for February of last year. 


sal 





£19,929 to £27,221; Holland, from £8836 to £10,621; 
from £6338 to 
Australasia, from £4203 to £4717; and the minor markets grou 


under ‘‘ other countries,” from £20,629 to £31,267. 


declined from £6396 to £5705. 


are aware what classes of imports are to be lowered. 


coal strike. One iron compan; 
weeks at £10,000 in wages pom | 
with a loss of 5000 tons in manufactured iron. 
£3000 in profits, and declares 1 
other companies are also paying 

The high price of coal, = 
rer people, has set the latter to take steps in their own interests, 


r cent, less for the year. 
per cent, less, 


district started a coal club, into which they paid a weekly contribu 





to which I have previously referred, has forced upon the Coal 


they were at the beginning of the year. A much better trade is 


make it more extensive, now that Lord poeer is pretty certain to 


respective months of 1893 and 1892. The largest decreases are 
£18,025 to £11,703, and Australia, which has dropped from 


The increasing markets are Russia 
—from £936 to £5325—Sweden and Norway, Germany—from 
£6569 to £9977—Holland, Belgium, Argentine Republic, British 


Russia 
has advanced from £2671 to £14,621 ; Sweden and Norway, from 
£2056 to £7481; Denmark, from £267 to £3908; Germany, from 
‘rance 
£8603; British East Indies, from £7055 to £8361 ; 


ped 
All markets 
have improved except the United States, which has fallen from 
£35,636 to £10,439, and British North America, which has 
There is no secret about the loss 
of business in the States—the uncertainty respecting the Tariff is 
simply crushing commerce, more effectually indeed than the 
McKinley Act itself. Storekeepers will not order stocks until they 


Several local limited companies have published their reports since 
last week. They all declare diminished dividends, owing to the 
state their loss for the sixteen 
£2000 in profits to shareholders, 
Another has lost 
Two 


cularly as sold in small quantities to 


Six weeks ago a number of working men in the Langsett-road 





to their members carriage free. After working expenses were paid, 
the cost to the members was 12s. 7d. per ton, which was 4s, a ton 
less than the price asked by coal agents. This experiment, which 
has only been made in a small way, is now pretty certain to be 
repeated on a more extensive scale. The secretary of the move- 
ment adds, ‘‘ What one small body of earnest men can do, others 
can follow. The main points are to get to a colliery company 
direct, and take ready money with you.” 
The Indian Government recently offered five prizes, amounting 
in the agg: te to £2000, for the best designs for military trans- 
rt carts. Mr. F. Ball, foreman of the Admiralty department at 
essrs. Moorwood, Sons, and Co., Harleston Ironworks, Sheffield, 
has obtained the fourth prize, value £250. The first and second, 
value £750 and £500 respectively, were won by firms in India ; 
third, value £375, went to Palmer’s Ordnance Works, Barrow-in- 
Furness ; the fifth, £125, was taken by a person who did not desire 
his name to be given. This is the second success achieved by Mr. 
Ball during the last twelve months, 













































































































THE NORTH OF ENGLAND. 
(From our own Correspondent.) 


Some further improvement is noticeable this week in the iron 
market, but it is by no means equal to the expectation of traders, 
who looked for a substantial increase in business and a greater rise 
in prices than has been known of late, when such favourable 
statistics were published by the Ir ters’ Association for 
February. But the good influence of these was in a great measure 





neutralised | by the disquiet caused by the political changes, 
and partly the fact that the ironmasters are increasing the 
make of the district somewhat rapidly, as two furnaces were re- 


lighted in January and three in February, while it is rumoured 
that three or four more will be put in operation within the next 
fortnight or three weeks, and it is estimated that the output by 
the end of the quarter will have been increased between and 

6000 tons weekly as ne with the production at the com- 

mencement of the year. It is not likely in the face of this that 

much advance can be made in prices, and it is rather surprising 

that so much eagerness is shown to put idle furnaces in. Itis tobe 

inferred that pig iron at present prices must yield a profit. Cer- 

tainly the cost of production has been somewhat reduced lately, as 

coal for calcining purposes has become considerably cheaper, while 

coke has also been reduced, in addition to which, when a greater 

number of furnaces are working at an establishment, the standing 

charges per ton of pig iron made are lowered. But as more 

furnaces get to work the price of coke will become stiffer, because 

the consumption will increase. Consumers, in view of the increasing 

make, are not buying readily now, as they think there is no fear of 

any material advance in prices, On the other hand, makers are 

very firm, and argue that if they could reduce the stocks by 

10,851 tons in a dull month like February, they have good pro- 

spects of getting rid of a larger production when the shipping 

season has commenced. 

The statistics of the Cleveland Ironmasters’ Association for Feb- 

ruary are more than ordinarily worth attention, and they indicate 

that the position of the producers is very satisfactory. It has been 

generally estimated that if production and consumption balanced 

each other that was all that could be expected at this time of the 

year, when stocks usually increase a good deal; indeed, last year 

they increased 28,506 tons. But instead of an increase there was a 

decrease of no less than 10,851 tons, the total stock of Cleveland 

pig iron being reduced to 160,659 tons, or about six weeks’ make, 

and of this makers had unsold only 49,106 tons, or a fortnight’s 

output, whereas a year ago they had nearly thrice that quantity. 

The shipments were much above the average, and a much larger 

proportion than was expected was of Cleveland iron, 

while the proportion of hematite iron fell off considerably— 

64,953 tons of Cleveland iron having been shipped from 
Middlesbrough and Skinningrove, against 49,386 tons during 
January, and only 8132 tons of hematite, against 15,072 tons in 

January. This had its influence on the published stocks, The 

local and inland consumption was larger than in the corresponding 
month of any year since 1890, an indication of a substantial 
improvement in the finished trade. Production was 212,163 tons, 

or 12,164 tons less than in January; but that is more than 
accounted for by the smaller number of daysin February. As a 
matter of fact the daily output was 800 tons more last month than 
it was in January, and has not been so large in February since 
1890. If we collate the figures for the two months of the year 
they are very satisfactory, as stocks have been reduced 2175 tons, 

whereas in past years for a considerable time there have been 
heavy increases over the corresponding period of the year. Thus 
in 1893 the increase was 69,986 tons; in 1892, 23,900; in 1891, 
above 31,000 tons; and in 1890, 16,644 tons, This affords practical 
evidence that a revival has set in. 

Notwithstanding these very favourable returns the prices have 
not improved as expected, — Cleveland pig iron has gone u 
another 3d. per ton. and No. 3 G.M.B, for prompt or next month's 
f.o.b. delivery is not a oted below 36s, 3d. per ton, while for April- 
June delivery 36s, 6d. is the price. Merchants also ask these 
figures, and there is very little underselling by second hands at 

resent. Middlesbrough warrants have advanced from 36s. cash, 
ast week’s price, and were quoted 36s. 3d. on Tuesday, but at 
Wednesday’s close the figure was 36s. 0d. The stock of Cleveland 
pig in Connal’s warrant stores on Wednesday night was 111,823 
tons, or 1662 tons increase this month. No. 1 Cleveland pig is 
38s. 3d., but will improve more when the navigation season is 
fairly commenced. No, 4 foundry can with difficulty be obtained 
under 36s.; and grey forge under 35s. 9d. Of the latter the total 
stock in the district is said not to exceed 3000 tons, East Coast 
hematite pig iron continues at 45s. per ton for mixed numbers, but 
as warrants have been sold at 44s, 3d. some consumers are taki 
the latter, but producers are so well supplied with orders that the 
competition of warrants has little effect. 

With the —— in trade wages questions are again 
coming to the front, the men taking as early an opportunity as 
possible to claim a share, though as a matter of fact producers have 
not as yet benefited much by the increased values, because much 
of the work they are executing was taken before prices rose, or 
when the advance was but very slight. The Cleveland ironstone 
miners have claimed a general advance of 7} per cent. in wages, 
also special advances for machine fillers, and they wanta reduction 
in the price of the powder supplied to them, or to be allowed to 
buy it direct from the manufacturers. The employers, at an 
interview with the men’s representatives on Tuesday, ennounced 
that they could not give the general advance, nor the advance to 
machine fillers, but they offered to reduce the price of powder 
3d. per lb. to hand miners only. In the engineering industries, 
though there are still many men out of employment, something 
like per cent. of the full complement, advances are being 
claimed. On the Wear the men claim 3s. per week advance on 
time work and 10 per cent. on piece prices. They consider the 
repair work to be done to oil tank steamers is d rous, and have 
decided to demand 10s, per day for such work in future. The 
moulders at the engineering establishments at the Hartlepools 
have applied for 5 per cent. advance, and have decided in future 
not to work overtime. The engineers also at the Hartlepools and 
on Teesside are also, it is reported, about to move for wages 
advances, The ironfounders of the Tyne, Wear, and Tees, have 
sent an application this week to the Iron Trades Employers’ 
Association at Newcastle for 10 per cent. advance in piece prices, 
and 3s. 6d. per week on time wages, 

Mr. E. H. Saniter, the inventor of the new desulphurising pro- 
cess, and Mr. C. E. Muller, of Middlesbrough, have just visited 
Essen, in Rhenish Prussia, and have made an agreement with Herr 
Fried Krupp, for the use of Mr. Saniter’s process in the Essen 
works, and also the placing of licenses for the whole of Germany. 























tion. With the money thus obtained they 





ure! trucks of 
cobbles coal from a large colliery firm, and delivered the contents 


and Luxemburg. The Saniter process has been tried on a large 
scale in different departments of Herr Krupp’s works with ver 
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satisfactory results. It is now in use at several large steel works, 
&c., in this country, and the desulphurised basic steel is not only 
used in the manufacture of plates, rails, and other heavy material, 
but it is also taken by makers of the best tool steel in place of the 
dearer Swedish bars. 

While there is a good deal of animation in the plate, angle, and 
bar trades of this district, orders and inquiries in the steel rail 
trade are conspicuous by their absence ; indeed there is less d 


which was as follows :—‘‘ That this meeting pledges itself to use 
all legitimate means to organise the miners of South Wales and 
Monmouthshire into a strong county federation, amalgamated with 
the M.F.G.B.—the Miners’ Federation General Branch.” M 

Brace opened the ball by denying the fact that the late vote in 
favour of the sliding scale was a united expression of the miners, 
and he quoted one or two cases of “ insufficient or unfair” re- 





than there has been for years, and prospects are very discouraging. 
As yet, however, the contracts booked have kept the works in full 
operation, and the price of heavy rails is kept nominally at £3 15s. 
net at works, while steel railway sleepers are at £5 net. The 
prospects for plate and angle manufacturers are very favourable, 
as there is plenty of work at the shipyards generally, and likely to 
be all the year while orders continue to be given out—chiefly for 
large steamers, which can be run more economically than the 
smaller vessels. A Stockton firm has just booked an order for one 
vessel of 5100 tons, and another of 3000 tons ; while three orders 
have been placed at West Hartlepool within the last few days, two 
for vessels of 3500 tons each, and one of 3700 tons. At the Atlas 
Steel Hoop and Wire Works, Middlesbrough, the proprietors are 
about to ec the facture of clipped nails from steel 
.-— and are putting down a plant of about 100 machines. 

r. William Smith, for many years manager of the Stockton 
and Darlington section—now known as the Central Division—of 
the North-Eastern Railway, having retired, bis late colleagues are 
about to present him with a testimonial, as are also the members 
of the trading public of the district. Mr. Smith has been half a 
century with the North-Eastern Railway. 

With respect to the proposed abandonment of the Ripon and 
Boroughbridge Canal by the North-Eastern Railway Company, a 
deputation consisting of representatives of the Corporations of 
York and Ripon, the Linton Lock Commissioners, the Aire and 
Calder Navigation, and the riparian owners, met the directors of 
the railway company a few days ago with a view of getting them 
to withdraw the clause in their Bill under which they propose to 
abandon or sell this canal, but they did not meet with much 
success, the chairman intimating that, as at present advised, they 
did not propose to abandon the clause. 

The estimated cost of the works to be carried out by the North- 
Eastern Railway Company, under its deposited Bill for next 
session, is £682,971. e most costly is the projected line, over 
nine miles in length, ce ing by a junction with the company’s 
Hartlepool and Sunderland Railway near Hart, and termi- 
nating near Dowden by a junction with the back branch of the 
Londonderry, Seaham, and Sunderland Railway. The cost is 
estimated at £209,300. Whilst this line will be constructed as a 
single line, the land taken and the bridges and viaducts to be 
constructed will be for a double line of railway. 

The efforts of the Bishop of Durham to bring about the esta- 
blishment of a Conciliation Board for the settlement of disputes 
in the Durham mining industry are in a fair way to result success- 
fully. There is a general consensus of opinion among the miners 
in favour of it. 














NOTES FROM SCOTLAND. 
(From our own Correspondent.) 

Tue Glasgow pig iron market opened with a firmer tone this 
week, as a result of the favourable monthly report of the Cleveland 
iron trade. A fair business was done in Scotch warrants at about 
43s. cash, Cleveland selling from 36s. 2d. to 36s. 34d., and Cumber- 
land hematite 45s. There was little or no business in Middles- 
brough hematite, the nominal price of which is 44s, 2d. buyers cash. 

The prices of makers’ pig iron are as follow :—G.M.B., f.0.b. at 
Glasgow, No. 1, 44s. 6d. per ton; No. 3, 43s, 6d.; Carnbroe, No. 
1, 46s.; No. 3, 45s.; Clyde, No. 1, 49s. 6d.; No. 3, 46s. 6d.; Gart- 
sherrie, No. 1, 51s.; No. 3, 48s.; Summerlee, No. 1, 53s. 6d.; 
No. 3, 48s.; Langloan, No. 1, 60s.; Coltness, No. 1, 56s. 6d.; No. 3, 
51s.; Calder, No. 1, 52s. 6d.; No. 3, 48s. 6d.; Glengarnock, No. 3, 
47s, ; Dalmellington, No. 1, 47s. 6d.; No. 3, 45s. 6d.; Eglinton, 
No. 1, 47s.; No. 3, 45s. 6d.; Shotts, at Leith, No. 1, 54s. 6d.; 
No. 3, 50s. 6d. 

The shipments of pig iron from Scottish ports in the past week 
amounted to £7077, compared with £5503 in the corresponding 
week of last year. Of the total there was sent to Holland 780 tons, 
France 582, India 286, South America 19, Australia 150, Germany 
107, Italy 195, Russia 147, Belgium 100, Spain 155, China 45, other 
countries 340, the quantity sent coastwise being 4171, against 3690 
in the same week of 1893. 

The output of pig iron bas been further increased in the past 
week by the lighting of five additional furnaces, two of A an 
having been placed on ordinary iron and three on hematite. There 
are now thirty-nine producing ordinary and special brands, 
twenty-three hematite, and three basic iron, total sixty-five, com- 
pared with sixty last week and sixty-six in the corresponding week 
of last year. 

A number of the special brands of makers’ iron continue very 
scarce, and the production of these is so limited that they are 
practically out of the open market—at least, in the shape of 
warrants. Makers’ stocks as a whole are light, and the stock in 
Connal and Co.’s Glasgow stores has been somewhat reduced in 
the past week. The output of hematite iron is now fully as much 
as at this time last year, there being also the prospect of further 
extension. So far there has been, on the whole, no extra pressure 
on makers for delivery of either ordinary or hematite pigs, and 
for this reason prices have been almost stationary. It is thought 
that some upward movement may occur without much delay, but 
it is not expected to be very great. The productive capacity of 
Cumberland, Cleveland, and Scotland is equal to meeting a very 
extended consumption. 

The steel trade is very active. The works are gradually getting 
more fully employed, some of them being, indeed, remarkably 
busy, with a prospect of still greater activity owing to the large 
amount of steel which will be required for shipbuilding purposes. 
The prices of steel have a firmer tendency. 

The market for finished iron is still in want of support. A few 
makers of bars, &c., are well employed, but the foes generally is 
quiet. The export basiness for the season is, so far, disappointing. 

There was shipped from Glasgow in the past week locomotive 
engines and tenders worth £4655; sewing machines, £5547 ; 
general omg £16,085 ; steel goods, £6315; and miscellaneous 
iron goods, £16,980. 

The imports of iron ore from Spanish ports into the Clyde during 
February amounted to 26,740 tons, a decrease of 17,814 compared 
with February, 1893, ‘The arrivals of the past two mouths show a 
decrease of 40,742 tons. 

There is decidedly less strength in the coal trade. Shipments 
were materially smaller than in the preceding week, the decrease 
having arisen chiefly at East Coast ports. Supplies are fully up toall 
requirements, and the tendency of prices is therefore easier. To 
the domestic consumer, household coals were reduced 1s. per ton 
on the Istinst. The prices, f.o.b. at Glasgow, are:—Main coal, 
7s. 9d. to 8s.; ell, 8s. Gd. to 8s. 9d.; splint, 8s. 9d.; steam, 9s. 3d. 
to 9s. 9d. A portion of the coal contract for the Swedish railways 
is reported to have been placed in Fife, at prices equal to about 
13s. 9d. to 14s., cost, freight, and insurance. 

The coalmasters have so far declined to entertain the pro Is 
. the miners’ leaders for the establishment of a Board of Con- 
ciliation, 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 

TRADES unionism and its antagonism to the sliding scale was 
exhibited rather forcibly on Monday at Abertillery, when Mr. 
Keir Hardie made an appearance under the auspices of the South 
Wales and Mannouinalion Miners’ Association, which is a branch 
of the Miners’ General Federation. The object was summarily 
stated in the first resolution, moved by a Mr. Hobson, of Cardiff, 





presentation, thedelegates ‘‘ not having done their honest duty.” It 
was, in fact, the old barrister ruse of “‘ having a weak case, 
abuse your opponent.” Mr. Hardie never, in the unbiassed opinion 
of impartial critics, figured so poorly as on this occasion. He held 
forth eloquently upon the excellence of trade organisation, ‘‘ which 
always brought about the happiness of those who supported it ;” but 
when he proceeded to show that the Welsh miner, ‘“‘ who could 
scarcely keep body and soul together upon a minimum wage,” was 
“ the man to go in for the amelioration of his class by joining the 
society,” he was quite oblivious, to all appearance, of the fact 
that the minimum wage in Wales yields a far greater share of 
comfort than is enjoyed by the mass of surface labourers, and that 
the average medium, as now enjoyed, gives very substantial means of 
livelihood. What does he say toa fair average of £2 sterling per 
week, and to the movement promoted in every Welsh valley, by 
which each collier is securing, on the we pe Rnmeen | principle, a 
long leasehold or freehold house for himself? The merit of Mr. Keir 
Hardie’s speech was its brevity, and it was well for the advocacy of 
the Federation that it was given in a disaffected district to the 
scale, Amongst the South Wales miners it would not have been 
listened to with ‘+My | like the attention said to be accorded in 
Abertillery. In the Monmouthshire district there is a certain 
amount of adherence to the Federation from the mixed nationality 
of the people. Many of the miners there are either from the 
Bristol or the North of England coalfields. 

Compared with the general character of the coal trade, Wales 
continues to present a satisfactory condition. Last week coal ship- 
ments at the Cardiff ports exceeded the average of last year by 
70,600 tons, and Barry scored a record week. Prices remain in 
almost a stationary position, only moving a few pence, now down 
and then up again. Mid-week quotations at Cardiff were as 
follows :—Best steam, 13s. 3d. to 13s. 9d.; seconds, 12s, 6d. to 
12s. 9d.; Monmouthshire, lls. 6d. to lls. 9d.; small, 6s. 3d. to 
6s. 9d. It will be noticed that best steam large thus commands 
3d. more than last week. Considering the stormy weather, Welsh 
coalowners have little cause for complaint, though during the last 
few days there has been irregular working at some collieries owing 
to non-return of wagons. The weather, on the other hand, continues 
to delay the inevitable drop in house coals, Prices this week are 
much firmer than they were expected to be. Cardiff prices were :— 
Best house, 13s. 6d. to 14s.; No. 3 Rhondda, 12s. 3d. to 12s. 6d.; 
brush, 10s.; small, 8s, to 8s. 3d.; No. 2 Rhondda, large, 9s. 3d. to 
9s, 6d.; through, 8s.; small, 5s. 3d. Swansea prices are in some 
cases slightly under these, large steam being quoted from 12s.; 
anthracite firm from 9s, to 13s. 3d., according to quality. 

Patent fuel prices are maintained lls. to lls, 6d, Swansea ; 
12s, 3d. to 12s. 6d. Cardiff. Pitwood is looking up again, and 
best wood is selling for 15s. Cardiff, 16s, 3d. to 16s. 6d. Swansea. 
Coke remains, and in some cases for furnace slightly weaker, 
16s. to 16s. 6d. Cardiff, 13s. to 14s. Swansea. Foundry the 
same as last week, 18s. to 18s. 6d. Cardiff, 18s. to 19s, Swansea. 

The iron and steel trades remain in a very unsatisfaetory state. 
Most of the works are now feeling the quiet condition of the tin-plate 
trade, and steel bars are by no means in vigorous make anywhere. 
Cyfarthfa for a time showed a good front, but the complaint there 
now is of a certain degree of slackness, which is even more strongly 
expressed at Dowlais, in regard to this branch of manufacture. 
At Dowlais last week things were very dull, The old Bessemer 
department, tin bar mill, and a cogging mill, were not lit up until 
Tuesday and ceased — on Thursday, the total for the week 
being three turns. e other departments worked six days. 
There is a slight change this week, and steel sleepers for India are 
in hand, also a rail order and some shipping plates. 

Ironmasters shake their heads at the outlook. At Tredegar it 
would seem as if a revival of the works was almost a forlorn hope. 
The company is now bending all its energies in the direction 
of coal, and I note Tredegar coal now figures at foreign coaling 
stations. At Briton Ferry the Albion Steel Works are rapidly 
nearing completion. The contract for roofing is let, and a power- 
ful engine, boilers, and mill advancing. 

There is little or no change in the tin-plate trade, and signs 
around are anything but consolatory. On Monday notices 
were posted up at the Duffryn Steel and Tin-plate Works, 
Morriston, for contracts to cease at the expiration of twenty- 
eight days. It is not known whether a temporary stop is 
intended, but the issne of the notice has increased the depression 
in the neighbourhood. 

On Tuesday a meeting of tin-plate owners was held in Swansea 
to confer about the 36-box rule. The result of the meeting was to 
appoint a sub-committee to confer with the men’s leaders, with a 
view to increasing make all round to 40 boxes per shift. 

An increased import of steel bars is noted at Swansea, showing 
that the North of England is competing successfully with Welsh 
makers. This is chiefly due to railway rates being bigher com- 
paratively than sea rates, and no one moves in appeal to the rail- 
ways to remedy this, which has long been pointed out in this 
column as a grievance to Welsh ironmasters, 

Quotations are little altered, and mid-week were as follows :— 
Swansea: Glasgow pig, 43s.; Middlesbrough, 36s. 3d.; hematite, 
44s, 2d.; Welsh bars, £4 15s,; heavy rails, £3 1's. to £3 17s. 6d.; 
light, from £4 10s.; steel sheets, £6 10s. to £7 10s.; iron, £6 10s. 
to £6 15s.; Bessemer bars, £4 2s. 6d. to £4 5s.; Siemens, £4 5s. to 
£4 7s. 6d. Tin-plates: Cokes, from 10s.: Siemens, from 10s. 3d.; 
best charcoal, 11s. 9d. to 12s. 3d.; ternes, from 21s. to 24s. 

In face of the unsatisfactory state of the iron and steel trades, 
the Mostyn men, North Wales, have struck over a wage dispute. 
A dispute is also on with the Plymouth colliery mechanics, who 
have given notice. 

Notwithstanding the expenses of the accident at the Great 
Western colliery, the strike last year, and legal expenses of the 
late actions, there is a dividend declared of 3 per cent. 

The manager of Gwendraeth tin-plate works has, it is stated, 
called for a meeting of his mill men, to see if they would make 
certain concessions so as to enable him to take a substantial order. 

At a miners’ conference, held at Cardiff on Saturday, Mr. 
Clement was placed pro tem. on the Sliding Scale Committee, in 
place of Mr. Isaac Evans, who had refused to sign, At the meet- 
ing the question of a limitation of output was discussed, and it was 
recommended that means should be taken to keep the output toa 
level with demand, and it was thought that by keeping rigidly to 
the legal nine hours’ shift, this could be effected to the extent of 
15 per cent. At present this goes forth to the colliers as a sugges- 
tion, and they are asked not to do anything, except under special 
circumstances, after their nine hours’ work. An appeal in English 
and in Welsh is to be issued. 

At length the alterations and extensions on the Great Western 
Railway, Cardiff, are within measurable distance. Tenders are out. 

It is under suggestion, with regard to the electric lighting of 
Cardiff, to use the refuse destroyer, as lessening cost of fuel 
principally. 








NOTES FROM GERMANY. 
(From our own Correspondent.) 

A MoRE favourable report can be given this week relative to the 
condition of the iron business than has been made for many weeks 
past, quite a fair demand being experienced in some branches of 
the trade. Prices are showing more firmness now, and slight 
advances have been ventured here and there, ape where 
small lots for immediate delivery are required. situation of 


the Silesian iron market has perceptibly improved upon the week. 
Forge pig is in lively request, —_— to the increasing activity at 
the malleable iron works, and for fo 


undry pig the demand has 





— 
a 


also somewhat improved. In the finished iron depa 
and inquiries are reported to be coming forward a — 
that a regular and fairly satisfactory employment is secured te the 
bar and girder trade. The steel works are very moderately 
occupied, and so are the plate mills, generally ; at the tobe 
foundries, on the other hand, a regular activity is reported, som 
— good orders having been received lately, Beosion dealers cans 
raised the price for bars, best quality, M. 5 p.t., so that th 
present quotation is about M. 182 p.t. Sheets have also heen 
raised M. 5 p.t., and are now standing at M, 145 p.t. ? 
During the week now past no change whatever has taken place 
on the Austro-Hungarian iron market, orders coming in pretty 
freely for the different sorts of iron. Prices are stiffening, and the 
prospects for spring business are generally considered as fair) 
good, Although orders of importance continue to be rather ene, 
and although the prices paid at present are not much higher than 
at the worst period of the iron business, there is still a decided] 
more confident tone expressed in industrial circles, According nd 
Consular reports the value of goods exported from Austria-H ungary 
to the United States of America was :— 


1893, 1892, 

dols. dols, 
Cutlery .. oo «+ oo «+ 14,088 .. 2. 2. os 14,076 
Machines .. .. .. «. «+ 2,101 2. 22 os «. 1,586 
Dh. . cc as 6s ~«s CMM «a ue “a “6 119,285 
White lead.. .. .. o «. 7,002 . o 


On the French iron market the condition of the different 
branches of trade is much the same as during previous wecks, 
Bars quote 150f., in some cases 155f.; iron plates, No. 1, 160 to 
165f.; heavy plates for boiler-making purposes, 190f.; galvanised 
iron wire, 326 to 332f, p.t. 

The Belgian iron industry is in a very precarious state just at 
present. Raw materials, especially coals, show a rising tendency 
while foreign competition continues to be exceedingly keen, par: 
ticularly in the malleable iron department, where almost all orders 
of importance are snatched away by the works of the Rubr dis- 
trict. Only a small number of the steelworks are in fair employ- 
ment, having been fortunate in securing some rather important 
orders for Egypt. Of forty-two existing blast furnaces, twenty-six 
only were in blow on the Ist of February, eleven producing 895 t. 
forge pig per day, three producing 210 t. foundry pig per day, 
while twelve produced no less than 1050 t. basic per ee. n 
January, 1894, the production of pig iron was as under :— 





1894. 1893, 
tons. tons, 
|, a ae ae rere |] 
Foundry pig an: Me 6,510 .. .e oe . 6,975 
BEBO nc 0c SS55O .. oc oe oe 21,565 
66,805 66,805 


According to the Mon/tewr des Inévéts Matériels Belgian export 
to Russia has been in 








1893. 1892, 
tons. tons. 
ae ae Ti rer mers 23 
CS 5° ce ks. 4a) Me Sn. Oe hy oe ok 450 
Steel goods ior ae Gh ae” ea” Mae lan ae cee 232 
eRe ee os oe SD oe as ce 3,000 
ee ee lee 600 
aS a 450 2. oe ce oe 40 
1y,000 4,845 


The Rhenish- Westphalian iron business has little of fresh 
importance to notice. Some establishments are pretty fully 
employed, while others are is | partially so, and one or two are 
doing very little or nothing. Prices show no change whatever 
since last week. The iron ore trade has rather improved, the out- 
put at the Siegerland mines being considered as pretty satisfactory, 
with prices tending to firmness. Spathose iron ore is still paid 
with M. 6°50 to70 p.t. ; roasted ditto, M. 9°80 to 10°30 p.t. at mines, 
Luxemburg-Lorraine minette, which is in fair request, has been 
quoted at M. 3°20 p.t., minor qualities being sold at M. 2°40 to 
2°60 p.t., free at mines. On the pig iron market, prospects for 
the development of business are considered as rather more hopeful 
than they were some weeks ago. ‘The condition of prices has not 
much improved, although considerable firmness is noticeable in 
some departments. Spiegeleisen is briskly called for at the old 
price of M. 51 p.t. for the 10 to 12 p.c. grade. Rhenish-West- 
phalian forge pig is in quiet request at M, 42 to 43 p.t. for No. 1, 
while No. 3 is paid with M. 39 to 40 p.t. at works, Siegerland, 
good forge quality, stands at M. 42; hematite, M. 62 to 63 p.t.; 
foundry pig, No. 1, M. 62; No. 3, M. 53 p.t. Basic fetches, 
M. 42 to ny p.t., while for German Bessemer M. 47 to 48 p.t. is 
quoted. Luxemburg forge pig is paid with M. 39 to 40 p.t. at works. 

The malleable iron market Las been slightly depressed during 
the past week. Makers are trying to maintain the present 
quotations, which are decidedly unremunerative, the more so as 
the prices for both coal and pig iron show a rising inclination. In 
the bar trade inland demand has been a, and that from 
abroad also continues to be extremely weak, Fortunately the 
greater part of the bar mills are satisfactorily engaged on orders 
of previous date. The business in girders has not altered ; here 
pot there spring orders have been coming in, but as stocks are 
rather large, this has little or no influence on the general tone of 
the market. There is not much doing in the hoop trade, although 
compared to previous weeks, both demand and prices show a 
slight improvement. Heavy plates are satisfactorily inquired for, 
but makers find it extremely difficult, nay, almost impossible, to 
carry even the slightest advance. Much the same can be told of 
sheets. Foundries and machine factories are still but irregularly 
occupied, while the wagon factories are in a somewhat better con- 
dition. Prices for railway material are much depressed; at a 
recent tendering the price of 51°40 fl. p.t. free Amsterdam, which 
Krupp-Essen asked for steel rails, was considered as too high by 
the Dutch Railway Administration. 

The following are the present list quotations, per ton at works : 
Good merchant bars, M. 95 to 100; angles, M. 110 to 115; girders, 
M. 87 to 92; hoops, 110 to 115; billets in basic and Bessemer, 
M. 80; heavy plates for boiler-making purposes, M. 150; tank do., 
M. 140; steel plates, M. 140; tank do., M. 125 to 130; sheets, 
M. 140; Siegen thin sheets, M. 118 to 125; iron wire rods, common 
quality, M. 04; drawn wire in iron or steel, M. 120; wire nails, 
M. 125; rivets, M. 140 to 145; steel rails, M. 112 to 115; steel 
sleepers, M. 106; fish-plates, M. 108 to 110; complete sets of 
wheels and axles, M. 270 to 280; axles, M. 220; steel tires, M. 215 
to 230 ; light section rails, M. 95 to 100. 








AMERICAN NOTES, 
(From our own Correspondent.) 
New York, March Ist, 1894. 


No improvement has taken place in the industrial situation. 
Reports for 1892 and 1893 for 117,128 miles of road in the latter 
year, and 115,122 miles in the former, shows a decrease in net 
earnings of 3°38 per cent. In the iron trade production is at a 
standstill. Pig iron is selling at 10 dols. for mill at Pittsburg, 
11:50 dols. here. Steel billets 16 dols, in Western Pennsylvania, 
merchant iron 25 dols. per ton. Steel rails 24 dols, Structural 
material from 25 dols. to 33 dols, per ton. Shipbuilding require- 
ments this week take 2000 tons; car building 3000 tons, Small 
sales of rails aggregate 8000 tons, Inquiries are in hand at New 
York, Philadelphia, and Pittsburg this week for 22,000 tons of 
plates and shapes, and 20,000 tons steel rails, . 

The tariff discussion clogs business, and scant orders only will 
be placed until after it is shown that an agreement is dou tful. 
Commercial failures are held in check only by the considerate 
action of the banks. Extensive factory, mill, and house building 
operations are projected, which a settled national economic policy 
would permit to develope. Prices rule low in all channels, and 
nothing but a settlement of legislative issues will induce manufac- 
turing and financial agencies to co-operate for a revival oi old- 
time activity. 
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THE PATENT JOURNAL. 


Condensed from “ The Ilustrated Official Journal of 
Patents.” 


Application for Letters Patent. 


* When patents have been ‘ communicated” the 
“name and address of the communicating party are 
printed in italics. 


Qlst February, 1894, 


3743. Guiiies for Sinks, &c., G., J., and M. Clarke, 
yondon. 
STA Comsunina Smoke, R. Morris and J. Lindley, 
ndon. 
M.., SreaM Generators, R H. Radford, Sheffield. 
3746. Cover for Binpino Books and Cases, G. W. Tee, 
London. 
3747, INSTRUMENT for Mgasurina Ciorn, W. Edgar, 
Daventry. 
9748, PREVENTING CONDENSATION on Winpows, H. 
_Ri ingeley and F. J. Butcher, London. 
. GaLvANic Batrerigs, A. J. Boult.—(C., 
. Cudell, Germany.) 
. CLosina Rartway Barriers, W. P. Thompson.— 
A. Hoklke, Germany.) 
; ORGANS, R. Hope-Jones, Liverpool. 
, Tire Covertna for Bicyoies, &c., 
? ondon. 
4753. Furnaces for Kitcuen Boriers, &c., R. Bowes, 
Liverpool. 
1754. InpicaTine the Names of Streets in TRAM-CARS, 
W. P. Thompson.—(4. Maerker, Germany.) 
3755. Boxnsins or Cops, A. Cakebread, London. 
3755, Currersof Dircuine Macuines, A, B. H. Hanne- 
__ bons London. 
TILE-LAYING Macuines, A. B. H. Hanneborg, 
I jondon. 
3758. CLoTHes Pees or Prins, G. and A. Moore, London. 
3759. Corset Fasteners, J. Ball and F. E. Bellwood, 
London. 
3760, RANGING Poves, W. W. Sclanders, London. 
3761. Toy or Game, W. Gibbin, jun., London. 
3762. Trays for DentaL PURPOSES, L. Griittner, 
London, 
8763. Makinec Sash WinDow Frames, J. Featherstone, 


L, and 





R. R. Giles, 















London, 
8764. STRAIGHT-BAR KyirriIna Macuines, 8. Ward, 
London, 
3765. Sarps, H. Heérier and P. Reyneau, London. 
Hanp Looms, A. Axmann, ondon. 
MAKING METALLIC SuLPHUR, H. R. Angel, 


‘London. 

8768, SrreTcuine, &c., Iron Bars, G. Debombourg, 
London. 

8769. Recutation of Motors, G. Rogot, London. 

2770. PorvaBLe Stanp for Sticks, K. W. Hedges, 
London. 

3771. Composition for Fire-Licnters, W. H. White, 
London. 

3772. Murrces, F. Guilleaume, London. 

8773. MakinG Gun-corton, E. Hesketh and A. Marcet, 
London. 

3774. Goops Purcnasine Reoisters, W. A. Boswell, 





London, 

775, AuTomaTic Borter Freep, H. C. Lunge, London. 

3776. Fitz, &c, Currino Macuinery, A. Shardlow, 
London. 

8777. Bicycie and Tricycie Tires, H. A. Boddington, 
London. 

8778. VENTILATION of Boots, &c., L. R. Eastman, 


London. 

3779. ATTACHMENTS for Broom Heaps, &c., C. J. Price, 
London, 

3780, Cycte Gearine, C. A. Snider, London. 

8781. FLoat-vaLves, E. B. Caird and T. J. Rayner, 
London. 

8782. Rerinine Sucar, E. Langen, London. 

8783. Evastic Caps for Writinc Pens, N. Karmanoff, 
London. 

8784. APPARATUS for Copyina from Srenciis, F, Lyst, 
London. 

22nd Fibruary, 1894. 

8785. Cow. for Drain VentiLator, &c., A. 
Farnham. 

8786. PHotocrarHic Lamps, J. M. Timmis and W. H. 
Smith, Birmingham. 

8787. Gotr CiuB Carriers, A. E. L. 
London. 

3788. Exarpitinc Optical PuHenomena, Sir D. L. 
Salomons, Bart., Tunbridge Wells. 

3780. Tires, J. Morris and A. Clarke, Basingstoke. 

3700. Casinos for Dress Bones and Stee.s, A. Herts, 
London. 

3791. Treatinc Eacs, J. F. Duke and A. Foucard, 
London. 

3792, Hypro-exTractors, 8S. H. Sparkes, Bristol. 

3793. Tis Can Tor Seaminc Macuine, W. Waller, 
London. 

3794. Mrxturg of Perroveum and Air, R. C. Wilford, 
Garforth. 

8795. Woven Faprics, R. H. Rudd, Bradford. 


Ransom, 


Slazenger, 


37¥6. Weavinc Looms, G. McLeod and D. Morrison, 
Bradford. 
3797. IenrtiInc Gas Enoine Cuarces, L. Brennan, 





_ Gillingham. 

798. DETACHABLE and PorTABLE MUDGUARDS, 
"Stokes, Dublin. 

3799. Supptyine Air, W. Pinder and J. 
Bradford. 

8800. Stanp or Rest for Boots and Sxogs, J. Graham, 
Liverpool. 

8801. StenaLiine, J. and E. Hoyle and G. Horsham, 
Huddersfield. 

8802. JomntiING Pipes, R. 
Nottingham. 

3803. ARTIFICIAL Stone, T. D. Harries, Aberystwith. 

3804. Fruit and other SampLe Cases, F. J. Goodwin, 
London, 

3805. DeTeRMINING Speciric Gravity, J. W. Brown, 
West Hartlepool. 

3806, GEarInG System for Cycies, A. G. Rowley, 
Chippenbam. 

2807, SELF-ROTATING ProJecTILE, A. Fyfe, London. 

7“. a cTion of Steam Boers, A. B. Wilson, 


Ww. 
Willoughby, 


Ames and L. W. Crosta, 


ywood. 
3809. Rasano Sane, ©. A. Russell, G. Price, and M. 
McEnirey, New 
8810. Ovens and OvEN Piates, W. Evans, Man- 
chester. 
3811, Sap Irons, W. Evans, Manchester. 
3812, WaTeR-TIGHT Doors and ScutrLes, H. Mechan, 


Glasgow. 
88138. HEATING and Coo.inc Moist Sucar, G. Pott, 
Glasgow. 
3S. Driving Gear of Centrirucat Pumps, G. Pott, 
Glasgow. 


3815, ScRew Hay Pressina, F. Tucker and A, Croker, 
Hatherleigh. 


3816, Fixina and Removine Correr Pins, 0. E. Duftin, 
ATMOSPHERIC 


London. 

3817, Ww. 
Cabena, Australia. ) 

3818. Raitway CarriaceE Door Sror, H. Hordley, 


ndon 
3819. DustBin, G. C. Harrison, London. 
3820. APRONs, Ww. Rae, Glasgow. 


$821. a Epoxs of Be.tina, J. D. Walton, 


Gas Jets, R. Young.—(W. 


3822, Howes Boxes for Co.tieriss, 8. Shepherd, jun., 
Sheftield. 


3823. Winpow Sasnes, M. Brooks, London. 
3824, need of Power by Brxrs, F. "Wilkinson, 


Lon 
3825, Axons INSTRUMENT and Fence, F. W. Kent, 
3826, wastes TaBLet, J. K. I. Kleinand J. Hastreiter, 
London, 
8827. Avromaric Cxosine Letrer-nox, G. R. McKenzie, 


8828. NAPHTHA-ZARINE, J. Y. Johnson.—(Zhe Bacdische 
Anilin and Soda Fabrik, Germany.) 


8829. Boox-epcE Locks, H. L. Symonds, London. 
8880. AppiTIons to KNICKERBOCKERS, P. A. Martin, 
Birmingham. 

8831. WARDROBE, G. Money, London. 

3832, Pumps, O. Sa Fag Northfleet. 

3888, TRAVELLER'S Cases, Tr. Corney, London. 

. Money Asaous, A. Furrer, London 

. Watcues, F. J. Strong, Coventry. 

. FIRE-RESISTING Gentanenn, U Y. Dickinson, 
London. 

8837. VeLocirevgs, B. Green, I ondon. 

8838. Steam, &c., Horsz Rounpaxnouts, G. Knowling, 


mdon. 
38389. aga Wee. Brake Appuiances, F. R. Sams, 


ndaon. 
3840, Grain Weicuina Macuines, J. H. Robinson, 
London, 
$841. Evecrric Motors for Venicies, C. E. Grove, 
London. 
8842, SutpHo-acips, C. D. Abel.—(The Actien Gesell- 
schaft fiir Anilin Fabrikation, Germany 
8843. CoLourinc Marrers, C. D. Abel (The Actien 
Gesellschatt fiir Anilin Fabrikation, Germany.) 
8844. CoLourninc Martrers, C. D. Abel.—(7The Actien 
Gesellschaft fiir Anilin Fabrikation, Germany.) 
8845. Tga-Pors, A. Gondolo and H. Lavell, London. 
3846. Srup for Co.iars, Saints, &c., W. 8. Todd, 
London. 
8847. Umbrewwas, J. Dibbern, London. 
8848. Ming Doors, W. L. Wise.—(@. D. Warren, United 
States.) 
8849. Eoo Cup and Cooker, H. H. Lake.—(W. XR. Hill, 
United States.) 
8850. Stop VaLves, J. A. Hopkinson and J, Hopkinson, 
London. 
8851. Dryinac Macuine, F. I. Cooke.—(M. Heck'ng, 
Germany.) 
8852. Sewinc Macuines, H. K. Bridger, London. 
8853. LappER Lock, J. H. Heathman, London. 
8854. Dico1nc PLovens, T. Watson, London. 
8855. Laces, H. R. Greening, London. 
8856. Corp, &c , I. N. Lyons, London. 
8857. PortaBLe Macuine for Testinc Brakes, C. M. 
Wilson, London. 
8858. Furnaces, F. C. Clarke, London. 
8859. Exectric Gas-LIGHTING APPARATUS, W. 
Thompson.—({ M. Ulmer, Germany.) 
3860. DYNAMO-ELECTRIC Macuines, A. Linard, London. 
8861. SHEARING MacuineEs, A. Linard, London. 
8862. FasTeninos for ArtiriciaL TeeTu, H. Kalbe, 
Liverpool. 
8868. ELectric Arc Lamp, A. E. Jones, London. 
8864. Dies of Brick-mMAKING Macuings, C. Bonsey, 
London. 
3865. STRAIGHT-DRIVING NalL, H. Bianchi, London. 
8866. APPARATUS for LowEeRiINnG Bopies, D. Young.— 
(G. Rigoni, Italy.) 


P. 


23rd February, 1894. 


Fitters, F. R. Lipscombe, London. 

3868. Suips’ ANcHors, W. J. Brown, Chatham. 

3869. ExTRacTING the Fipres out of Ramie Piants, J. 
Faust, Surrey. 

3870. Wuees, R. R. Meacock, London 


3867. 


8871. ImpRovep Botties and the like, J. A. Wilson, 
Dundee. 
387z. Pneumatic Gioves for Boxtna, C. E. Gyngel, 


London. 

Makino Biscuit Wires for Bakers, W. Reid, 
Glasgow. 

3874. A New Face Puzzzx, E. Taylor, Rochdale. 

8875. Siicine Device fur Domestic Usg, H. F. Walker, 
Huddersfield. 

8876. ATTACHING SpLasHEeRs to Cyctgs, J. Foley, 
Dublin. 

8877. SeLF-actiInc Repucine Va.Lves, R. Winnikes, 
Manchester. 

8878. Hypravutic Ba.ino Presses, W. N. Dack, Man- 
chester. 
3879. Wire Carp CLotHine, F. Wilkinson and T. 8. 
Turnbull, Manchester. 
3880. SHEARING METAL A. Lamberton, 
Glasgow. 

3881. ATrackING Frost CaULks to Horsesnoes, 8. 
Langton, sen., Leicester. 

3882. Spoon._ess Por for Mustarp, H. W. Handcock, 
London. 

3883. CinpER ScREEN and ASH-PANS, 
Preston. 

3884. BarrRets for Containinc Beer, G. W. Lunn, 
Manchester. 

3885. Arr Bricks, A. E. Wynn, Harrogate. 

3886. CoLouRinG Matters, W. E. Sh tinede: and 
Co., Switzerland.) 

3887. Currine WorM Gearing, J. 8. Dronsfield, Man- 
chester. 

8888. PickING Motions of Looms, J. R. Landless, 
Burnley. 

3889. FasTENER for Currs, A. H. Hunter, Liverpool. 

3890. Stop Vatves, A. Turnbull, Glasgow. 

—? New Toy Ba.toon, H. E. Skinner, Sunder- 


nd. 

3892. AncHor, A. E. Muirhead, Glasgow. 

ead TRANSMISSION of Motive Power, 8. Krnka, 

mdon. 

3894, Lerrers for ADVERTISING PuRPosEs, C. Garnicr, 
London. 

3895. An EquaToriaL D1at, L. Bloume, London. 

3896. VaLves for Barus, R. J. Watson, London. 

3897. Bracket for TELEGRAPH INsULATORS, W. J. Han- 
cock, Westminster. 

3898. SoLes and Heets for Boots, C. E. Ramspott, 
London. 

IMPROVED Pivas, A. N. Hawtrey and J. Reeke, 
London. 

3900. ParceL CaRRIER, C. McOlvin, London, 

3901. Trace-Hooks, J. Thomas and T. Middlemore, 
London. 

3902. ELrectro-motors, A. Chamberlain and G. Hook- 
ham, London. 

3908. Buttons, L. C. Neyroud, London. 

3904. Coat Scutries, Boxxs, &c., G. A. Nussbaum, 
London. 

3905. MakING METALLIC ALLoys, &c., F. Tscherin, 
London. 

3906. TREATING Paper, C. Beadle, London. 

3907. Macuines for Printine in CoLours, J. L. Davies, 


PLaTEs, 


R. Yates, 


mdon. 
3908. Banps for Lapres’ Waists, J. Sheldon, Birming- 


m. 

3909. IL.tuminatine the Ficures of Dancers, J. 
Westaway, London. 

3910. Exnisitinc Panoramic Views, F. 


Howard, 
London. 


3911. ies &c., for Loose Currs, T. C. Cole, 
London. 

3012, INDICATING Arparatus, L. C. M. Blacker, 
Londo! 


n. 

3913. — TILEs to WALLS, W. Potter and J. Cornish, 

mdon. 

8914. MECHANICAL SOLDERING of Tin Boxes, E. de Pass. 
—(0. Asche, France.) 

3915, AppaRatvs for CooLinc Beveraces, G. Lesourd, 
London. 

3016. Tne and Drying Gray, &c., J. Sleeman, 


ay “aoe Sappves of Bicycuss, J. A. and 8. A. 
ie Mac London. 
4 — for BREAKING-UP MACADAMISED Roaps, 
G. Gregory, London. 
wn. ‘Peevian Tires and Rim WHEELS, E. Jackson, 


8920. "Pussmnc Woo.LLen MarTERIALS, A. J, Boult.—(Z. 
Fisti¢, Belgium.) 


8921. Apvustinc the Heionts of ArticLes, W. P. 
Thompson, —(Afessrs, Ramminger and Stetter, Ger- 
man 

ag LECTRO- DECOMPOSITION Of METALS, M. Roskell, 

ve 

3928. LFTING Macuines, W. P. Thompson.—(G. L. 
Jarrett, 44 Gram 

3924. Taps, L. mag iverpoo! 








8925. Car Couptina, A Siitermann, London. 


8926. tn eat rca Macuines, W. M. Mordey, 


mdon. 
3927. Apparatus for DistrisuTiInG Distnrectants, H. 
P. Morin, London. 
8928. Wapine Stockinos, 8. Malcom, London. 
8929. SHor Cartripvces, T. T. Cowell and G. W. 
Hillary, London. 
3930. Braces, W. Varney, London. 
8981. ELECTRICAL TRANSFORMERS, F. 8. F. Schneider, 
London. 
8932. Vatve, P. R. J. Willis.-4{S. L. Cohoon and J. A. 
Langwith, United States ) 
8933. Bep for the Use of Inva.ips, B. Ottinger, 


mdon. 

3934. InHALERS, F. A. Dietrich, London. 

8985. Mup-cuaRp for Licut Venicies, J. W. Shone, 
London. 

8936. JouRNAL Bearino, P. R. J. Willis.—(B. Beaupré, 
Unitid States.) 
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3937. Encacinc and Disencacine Gear, F. Dziech 

and G. Seidel, London. 

8988. Boi.ers for Domestic Rances, W. J. Smith, 

Inverness. 

3939. BRAKING TwO-WHEELED VEHICLES, W. G. Mullett, 
Bristol. 


3940. Dust-Bins, G. C. Harrison, London. 

3941. Putteyvs, H. Thame and Calvert and Co., 

London. 

3942. Preparinc Ryea Fisre, H. Emsley and J. 
Robinson, Bradford 

8913, KNIFE-CLEANING AppaRATus, T. F. Wiley, 

Bradford. 

3944. PortIERE Rops, J. Lilly, Birmingham. 

3945. LerTinc-orr Motion for Looms, E. Hollirg- 

worth, Huddersfield. 

3946. WinE Matrresses, W. P. and W. M. Hoskins, 

irmingham. 

3947. MANUFACTURE of Fisainc Reexs, H. Halladay, 

Birmingham. 

$948. TeeTH of Carp CLoruine, 8. W. Wilkinson, 

Manchester. 

8949. PickER PResERvERS, J. Thompson, E. Turner, 

and P. Whittaker, Halifax. 

3950. Locks and Latcugs, L. B. Moreton and J. Stokes, 

Wolverhampton. 

8951. DyYNAMO-ELECTRIC Macuines, F. 

Burnley. 

3952. Sarety Snap for SHontino Trams, P. James and 
W. D. Thomas, Merthyr Tydvil 

8958. ProJecTING VIsuAL Impressions, B. H. Thwaite, 
London. 

3954. Frecp-ciass, R. H. Butterworth, Galashiels. 

3955. CARRIAGE Lamps, J. B. Fenby, Warwickshire. 

3956. Propuction of ARTICLEs of Meta, W. F. Reid, 
London. 

8957. CaLoric Motor Turpines, A. C. Harris, Wilts. 

3958. PHotocrapHic Hanp Cameras, L. A. Franks, 
Manchester. 

3959. Winpina YaRN on Spoots, R. L. Hattersley and 
8. Jackson, Bradford. 

3960. SLUBBING Frames, F. Thompson.—(S. Thompson, 
Russia. 

3961. HEDDLE OPERATING MecuaNis«, R. L. Hattersley 
and 8. Jackson, Bradford. 

8962. EvectricaL Switcues, C. M. Dorman and R A. 
Smith, Manchester. 

G. W. Poole, 


3963. SMOKE-CONSUMING 
London. 

3964. ADsusTING Seats of Veuicies, G. T. Cheetham, 
Bradford. 

3965 Pepa. Stup and Saog Lock, J. and S. W. Hey- 
wood, Manchester. 

3966. STEREOtcoPp.c Pxotocrapus, T. Brown, Salis- 


Richmond, 


APPARATUS, 


bury. 

3967. RENDER'NG CoD-LIVER O1L more AGREEABLF, H. 
Ackerman, Leeds. 

3968. Licutinc Lamps, W. P. Theermann, W. Crookell, 
and G. C. Elliott, Manchester. 

3969. PuRIFICATION of Sewace Waters, H. Lockwood, 
Manchester. 

3970. Screws, L. Shepherd, Manchester. 

3971. Fasteninc WiRE and Wax SHEETS in BEE-HIVEs, 
W. P. Meadows, Syston, near Leicester. 

3972. Siiprers, C. 8. Nott, London. 

8973. Huss for VELOCIPEDES, W. F. Taylor, Croydon. 

3974. ComB:naTIOoN of InKsTanD, &c., T. Atley, 
London. 

3975. Bearinos, F. M. Weymouth, London. 

3976. Daigo = Movements of Recorper Colts, J. 

es, London. 

3977. ‘ote and DispLayinG Fasrics, R. F. Carey, 

ndon 

. Locks, J. 8. Dumbell, London. 

. Castors for FurnituRE, H. B. Harding, London. 
. Looms, L. Bulcock and W. J. Threlfall, London. 
. Pepats for Cycrss, C. F. Echard, London. 

3982, DISTRIBUTING ARTIF:CIAL MANvREs, &c., E. L. 
Ireland-Blyth, London. 

3983. Dies for SHapinc Spinnineo Rivas, M. D. Marcy, 
London. 

8984. PNeumatic Seat Ars, R. R. Jardine, London. 

3985. AppaRaTus for WinpiInG Yarn, C. H. and F. J 
Dale, London. 

3986. ELectric Motors, W. P. Thompson.—({The Ries 
Electric Speciality Company, United States.) 

3987. PLant for EvaporatinG Brine, W. A. Kirkham, 
Liverpool. 

8988. ig sto for Parers, W. P. Thompson.— 
(W. A. Cooke, jun., United States.) 

3989. DRAWING or Sketch Buocks, A. Lehnert, 
Liverpool. 

3990. Corset Busxs, W. P. Thompson.—(C. Scholl, 
Germany ) 

3991. MaKING Steet, J. Bedford, London. 

3992. BaRRELs, J. Jackson, London. 

8998. MetHop of CuLTIvaTING PLants, J. F. Pickering, 


nden. 

3994. ELectRoLyTic Process, A. J. Boult.—(A. Soret, 
France.) 

3995. Pipes, A. Whincop, London. 

3996. Frre-arms, A. Duni, London. 

3997. APPARATUS for PREPARATION of Wort, C. Rach, 
London. 

3998. Brewine ApPparRatus, C. Rach, London 

3999. Fastenincs for Boots and SHOES, D. Gaillard, 
London. 

4000. Pencit, 8. W. Pedley, London. 

4001. MARINE Frre-aLarm, J. C. Young, London. 

4002. CoIN-FREED DeLiveRY ApPaRatTus, T. A. High- 
ton, London. 

4003. "ADVERTISING, P. M. Platts and G. H. Gladwell, 
London. 

4004. Matcu-box Hotper, C. W. Buckle, London. 

4005. Musica InstRuMENtT Dynamo METER, 
Kehrens, London. 

4006. Gas Enarnes, W. von Pittler, London. 

4007. Srrrir or Liquor Sranps, &c., E L. Antrobus, 
London. 

4008. Manuracture of INLarp Linoueum, C. H. Scott, 
London. 

4009. InLAIp LinoLev, C. H. Scott and G. W. J. Ellis, 


K. 


ndon. 
4010. Winpinc of Dynamo ARmatTuRES, W. B. Essen, 


London. 

4011. CycLe Drivine Gear, L. Serwotka and M. Kohl, 
London. 

4012. Expiosion Enarnes, E. T. Bousfield, London. 

4018. DisTILLaTion of Ammonia, A. R. Davis, London. 

4014. CycLe Pepats, J. Oesterreicher, London. 

4015. StReeT HypDRAnts or Fire Pivuas, H. Thomson, 
London. 

4016. Fire Piva Casinc Cuttina Toot, H. Thomson, 
London. 

4017. VELOCIPEDE Pneumatic Tires, W. H. Driver, 
Belvedere. 

4018, iaveracrosn of Ketone Musk, W. Mallmann, 
London. 

4019. CartRinpcEs, H. 8S. Maxim, London. 

4020. Steam GEenErRaTors, P. D. de la Gree, London. 






26th February, 1894. 


4022. Heat Receivinec Surraces, B. H. Thwaite, 
London. 

4023. Printinc Macurnes, W. H. and A. P. Dawson, 
and J. Stott, Bradford. 

4024. CYLINDER Macuines, W. H. and A. P. Dawson, 
and J. Stott, Bradford. 

4025. Cyctz CHain ApJustmentT, A. T. Austin, 
ordshire. 

4026. Pen Rack and Tray for Cigars, J. C. Hall, 


London. 

4027. Mera.iic Orr Casks or Drums, R. E. Dickinson, 

Bradford. 

4028. MakING SHEET-METAL Casks, R. E. Dickinson, 
Bradford. 


4029. ImpRovED Apparatus for Sxercuine, J. Alsop, 


4030. Construction of Suips and Boats, P. Cunning- 
ham, Dublin. 

4031. Locomotives’ Lusricators, W. Wyllie, Hull. 
4032. Seur- — Trousers STRETC HERS, D. 
King, Wakefield. 

4033. Hoop for Boys, G. F. Scovell, Cheshunt. 

4034. Manuracture of Sopa and Porassa, W. Mills, 
London. 

4035. Tires and Rims, J. Andrew, Dublin. 

4036. Hammerep Scytues, W. J. Bingham and T. 
Dodds, Sheffield. 

4037. Locxinc Rattway CaRRIAGE Doors, D. White, 
Glasgow. 

 - syauy ELEss Sypuons, T. G. Rhodes and R. Gaui t, 


4039. Suirts, A. R. Upward, London. 

4040. Wire SerratTinc Apparatus, R. W. Bateman, 
Halifax. 

4041. Carpinc Enoines, J. Haigh, Halifax. 

4042. FLexiBLe Pire Courtine Heaps, B. E. Popowski, 


ndon. 

4043, MecHANICAL Freep Lvusricators, R. B. Clarke, 
Manchester. 

“=> — NING TEXTILE Fasrics, T. Cheetham, Man- 
cheste’ 

4045. Daawnra Beer from Barres, T. Bell, Liver- 


pool. 

4046. Fisumnc Reexs, A. Stratton and 8. Allcock, 
Reddich. 

4047. AUTOMATIC 
Newcastle-on-Tyne. 

4048. Knee Pap, W. L. Livermore, Manchester. 

4049. CompounD of Mik for Foop, A. L. Lebret, 
Manchester. 

4050. Compounp of MiLk for Foop, A. L. Lebret, 
Manchester. 

4051. WasHinc Macuings, J. Strang and F. Farnworth, 
Manchester. 

4052. Knitrinc Macuines, G. H. Millward, Man- 
chester. 

4053. - —izaiaaaas of Gas from Tar, J. Laing, Edin- 


WarTerRTIGHT Door, G. Ralston, 


urg: 

4054. Burner for Gas Lamps, J. Moeller, West- 
minster. 
4055. TELEPHONE EXCHANGE System, P. E. E. Raverot 
and G. A. Hess, Paris. 
4056. A CELLAR Lap, J. V. Packe, London. 
4057. Perpetua, Montaiy CaLenpar, W. H. Golds 
T. W. Kenning, Croydon. 
4058. Eve-ciasses, B. Green, London. 
4059. SPECIAL PREPARATION of RuBBER, J. Masters, 
Manchester. 
4060. Macuine Toots, A. Cook and T. Dewhirst, 
London. 
4061. ADVERTISING on RounpasouTs, A. Ficld, Bir- 

ming’ b> 
4062. Tennis Suoes and Boots, W. T. Goodenough, Bir- 
mingham. 
— Saucepans and Pots, W. P. Spooner, Birming- 


— Sappes for BicycuEs, &c., A. E. Wale, Birming- 


m. 

4065. Lamps for Cooxinc, W. A. Landau.—(Doppler 
and Co., Germany.) 

4066. CycLe Pepa.s, W. P. Theerman, W. Crookell, 
and G. C. Elliott, Manchester. 

4067. A Two-wHEELED Roap SkarTE, 
France. 

4068. Improvep SasHes for Winpows, A. Cope, 
London. 

> Apparatus for Heatinc, &c., O. Hamilton, 
<ent. 


P. Provost, 


ent. 
4070. Manprits for MakrxGc BorLer Tubes, W. Eyre, 
London. 
4071. Improved Buiinps for Winpows, J. 8. Lane, 


Surrey. 
4072. WITHDRAWING Liquips from Casks, T. D. Aldous, 
Croyd on. 
4073. Protectors for the HEEts of Boots, E. Beck, 
London. 
4074. Pires for Heatinc Air, &, A. J. Bacon, 
mdon. 
4075. Raitway Foo Sienas, J. W. Dyer, Kent. 
4076. A Mecuanicat Toy, M. C. N. Baker, London. 
4077. Securinc Jornts in Woop, A. B. Gee and 8. 
Sheaf, London. 
4078. Preventinc Waste when Fininc Beers in 
Casks, C. P. Hendy, London. 
4079. Hany Cameras, H. Aland and F. Beauchamp, 
Surrey. 
4080. Muinirary Cycies, A. J. Boult.—(A. Briére, 
ance 


e.) 
Propucine Desicns on Gass, C. Margot, 
mdon. 
4082. Tarcets, J. E. Price, Liverpool. 
4083. ImproveD Evectric Arc Lamps, K. Schleyder, 
London. 
4084. Sprinc BLowers, J. Franz, London. 
4085. CaLENDARS having DertTacHABLE LEaveEs, F. 
Tebbitt, London. 
4086. AERATED WINES, J. W. Fenn and E. Abraham, 
London. 
4087. Teaspoons, H. 8. Bartleet, London. 
4088. Steam GENERATING, &c., FuRNAcEs, E. Brook, 
London. 
4089. Roap Scaririer, G. G. Rutty, London. 
4090. Roorine, L. Delmas, London. 
4091. AppLiances for Carpons, F. Jehl and M. von 
Hartmuth, London. 
4092. Lever-Box Pornt IxpicaTor, G. Liddell, London. 
4093. Buttons, R. Péschel, London. 
4094. CENTRIFUGAL Liquip Separators, 8. C. Haubderg, 
London. 
4095. MortisE Locks, H. C. Cleaver, London. 
4096. CABLE TRACTION OPERATED by Exectricity, J. 
L. Copping, London, 
4097. TREATMENT of Ercor of Rye, J. Y. Johnson.— 
(C. F. Boehringer and Sihne, Germany.) 
4098. Car for CyLtinpers, H. H. Lake.—(dActien-Gezell- 
schaft sir Kohlenséure-Industrie, Germany ) 
4099. Picks and Hogs, J. C. F. Kaufmann, London. 
4100, SEPARATION of ImruRITIEs in Puririers, J. Hig- 
ginbottom, London. 
4101. Bune-susues, A. J. Schaefer, London. 
4102. Street Frre-aLarms, H. A. C. Saunders and A. 
Brown, London. 
4103. INGREDIENT for Sour, F. Goracci and A. Anselmi, 


Fra; 
4081. 


mdon. 
4104. State and other Writinc TaBiets, B. H. Hecht, 
London. 
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4105. MaTrresses and other Furniture, W. Nichols, 
Birmingham. 

4106. Gas Enoine Ienition Tube, J. 
London. 

4107. Sarety-vALVE for Boivers, G. M. 
Huddersfield. 

4108. Pepats for VeLocirepes, &c., W. Greenhalgh, 
Halifax. 

4109. PREVENTING FRAUDULENT Gas Use, W. Hobson, 
Birmingham. 

4110. CanpLE Howpers, J. Farmer and J. Purcell, 


A. Fisher, 


Marchant, 











4021. TELEPHONE TRANSMITTER ARRANGEMENTS, A, C. 
Brown, London. 


4111, AUTOMATICALLY LiGHTIXG Gas, J. F. Duke, 
mdon. 
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4112. Waeets of Cycies and Venicies, E. Lycett, 
London. 

4113. Evecrric Barreriss, H. T. Barnett, London. 

4114. Suuips’ VentrLators, W. Mills, Sunderland. 

4115. MuLti-power Gear for Cycves, J. Lavington, 
Dublin. 

4116. CarRiace and other Srer-rreaps, T. Woodhead, 
Bradford. 

4117. Carpsoarp Boxes, C. F. Baines and H. Taylor, 
Bradford. 

4118. Saw, W. Cryer, London. 

4119. Reeps for Looms and Macuines, T. Wrigley, 
Manchester. 

4120. Panets and Livunes for Carriacss, T. Thomson, 
Glasgow. 

4121. Neep.e Cases, E. R. 8. Bartleet, Redditch. 

4122. Fisnine Barts, C. Terry, Redditch. 

4123. Live Screens for Psoto Printine, R. Schorr, 
Manchester. 

4124 Water Coser FivsHine Cisterns, J. Merrill, 
Sheffield. 

4125. Stoprers, J. Liddle.—{Thke Universal Lock and 
Stopper Co., United States.) 

4126. Raa and Beatinc ENGINEs, 
Glasgow. 

1127. CoMBINED AsHPAN and CINDER S1FtTEr, A. White, 
Sheffield. 

4128. Horticutturat and other Hovses, T. Laurie, 
London. 

4129. Frat Ruvers and Straicut Eposs, A. J. Davey, 
London. 

4130. Carpet and Drawixe Pins, A. J. Davey, 
London. 

4131. Ser Squares and T-swuares, A. J. Davey, 
London. 

4132. Device for Cuttinc Onrons, E. Pretzel, Man- 
chester. 

4133. Devices for Tkarninc Hops, W. H. Davies, 
Birmingham. 

4134. Derectinc PoacuERs and TREsPassERs, G. Pinder, 
Birmingham. 

4135. Corris Hanp_es, E. Newman and A. Newman, 
Birmingham. 

4136. Mrxine Macuivery, A. Aird and J. Burt, Man- 
chester. 

= nee Fitter, J. P. Robertson and R. Frost, 


&c., J. Shand, 


ndaon. 

4138. AuromaTic Borer Protector, J. P. Robertson, 
London. 

4139. Cookiye Stove for Gas and O1, G. Shrewsbury, 
London. 

4140. Bects and Buckues, J. Jackson and W. Alex- 
ander, London. 

4141. Surps, W. T. Crooke, Birmingham. 

4142. ELecrricat Lerrers and Siens, A. R. Upward, 


ndon. 

4143. Courtine for Learner Hoses, A. W. Hussey, 
London. 

4144. EL_ectropes for Erectric Arc Lamps, E. Clark, 
London. 

4145. SotpeRinc Meta.s, J. H. Noad and J. B. Rudkin, 
Belvedere. 

4146. Fastenrnes for TRAVELLING Truw«s, T. Sutton, 
London. 

4147. Curtine FrrEwoop, N. Stanford and J. White- 
house, London. 

4148. ConVERTIBLE Tire, W. A. Smith and J. Buchanan, 
London. 

4149. Sewinc Macuines, R. Haddan.—(Scott Shoe 
Machinery Company, United States.) 

4150. PoRTABLE COMBINED Cuarr EncInes, R. Maynard, 
London. 

4151. Sream and Vapour ConpDENsERs, P. Dunlop, 
London. ‘ 

4152. CONDENSERS and REFRIGERATORS, P. Dunlop, 
London. 

4153. Twin Kyire-BoarpD, F. Coulthard, St. Alban’s. 

4154. Suirt Corrs, A. E. Smith, London. 

4155. Frxinec of KitcHen, &c., Rancgs, J. W. Neilson, 
London. 

4156. Propucine Fac-simiLe Copies of Writtne, M. J. 
D. Carter, London. 

4157. CaucuLaTinc Macurngs, L. H. Croll, Watford. 

4158. Apparatus for WasHInG Furnace Smoke, H. C. 
Bull, Twickenham. 

4159. Hexr-tips for Boots, A. Keats, London. 

4160. Stamprnc Currers, A. Keats, London. 

4161. PenHOLDER and Cover for Ink-borries, J. E. 
Hollidge, London. 

4162. CorK-PULLER, E. Walker, London. 

4163. Manuracture of Metatiic Packine, E. Lab- 
hardt, London. 

4164. Preumatic Hammers, O. Imray.—(J. W. Ertel, 
United States.) 

4165. Sappies, W. J. Langdon, London. 

4166. Preventinc the Burstinec of Pirss, J. Parker, 
London. 

4167. Cash Recister and Inpicator, W. Allen, 
London. 

4168. Construction of Evecrric Batrery, A. W. 
Hussey, London. 

4169. Sanrrary Apparatus, A. J. Boult.—(F. S. Sal:- 
berg, England, and M. Newimann, Austria.) 

4170. Erecrric Motors, W. P. Thompson. —(C. S. 
Bradley, United States.) 

4171. Etectric Motors, W. P. Thompson. —(C. & 
Bradley, United States.) 

4172. Rairway Swrrcues, W. Halliday and T. F. Rawls, 

mdon. 

4173. VenTILaTING Swarts for Sewers, W. Cook, 
Liverpool. 

4174. Ain Brakes, W. P. Thompson.—( M. L. Rothschild, 
United States.) 

4175. Bawt-cocxs, C. Birkery and H. K. Wood, 
London. 

4176. Foe Sicna.iine, T. Thomson, Liverpool. 

4177. Reet Device for Hoss, W. P. Thompson.—(P. 
Schneider, Germany.) 

4178. Apparatus for STERILISING MaTERIALs, A. 
Hiissener, London. 

4179. Bearines, H. Hinckley, London. 

4180. Beartnos, R. Haddan.—(The Aktic-bolaget Sepa- 
rator Compan, Sweden.) 

4181. Pepats for Cycies, &., J. M. and W. Starley, 
London. 

4152. Cranes, L. Higginbottom, T. Mannock, and E. 
Hopkinson, Manchester. 

4183. TRAVELLING CRaNEs, L. Higginbottom and T. 
Mannock, Manchester. 

4184. Macuives for Frincine Faprics, G. A. Judson, 
London. 

4185. Pyeumatic Waeews for Cycies, M. A. Kandler, 
London. 


Austria.) 

4187. Taps, D. C. Fitzmaurice, London. 

4188. Piston-rop Packine, W. H. Wheatiey.—(W. J. 
Hennessy, United States.) 

4189. Gas for Use in Gas Enornes, C. W. Pinkncy, 
London. 

4190. ILLUMINATING Sens, E. L. Berry and F. Harrison, 
London. 

4191. ~ cilaaee H. H. Lake -(W. R. Field, United 
States. 

4192. Vatves, H. H. Burritt, London. 

4193 Tanninc Hives, A. Levinstein, London. 

4194. Fitterinc Liquips, L. Bochmann, G. Piltz, and 
B. Zoepnek, London. 

4195. Burninc Sutpuur, H. i. Lake.—(Seabury and 
Johnson, United States.) 

4196. Arn-TIGHT AscepTic CoNTAINERS for SurRGIcAL 
Dressincs, H. H. Lake.—(Scalury and Johnson, 
United States.) 

4197. Bases for Exvecrric Switcnes, F. W. Busch, 


London. 

4198. Speep InpicaTiInc Apparatus, P. le Boulengé, 

mdon. 

4199. Harpeninc Steet Piates, H. W. Gabbett-Fair- 
fax and W. more, London. 

4200. Tasies for Games, H. H. Lake.—(W. EB. Andrew, 
United States.) 

4201. Varnisn, F. A. Sly, London. 

4202. ApmiTTiInc Arr to Furnaces, G. L, Thicell, 
London. 





4203. INLayinc Goons with CeLLULorp, H. F. Aumont, | 


ndon. 

4204. VariabLe Speep Gearinc, W. W. Beaumont, 
London. 

4205. VaLve, W. Anderson, Manchester. 
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4206. Power Cranes, H. A. Mavor, London. 

4207. Inontnc and CaLENDERING Macuines, D. A. 
Murdoch, Belfast. 

4208. Muss, T. F. Furber and J. Jordan, Oldham, 

4209. Acgurrine the Art of Penmansuip, W. Waldron, 
Dublin. 

4210. Fitters for Treatinc Sewacek, J. Brierley, 
Halifax. 

4211. Manuracture of Friction Ciotus, E. Burton, 
London. 

4212. Pins, W. K. Couper, Glasgow. 

4213. Joint between Parts of Bicycies, H. Waterson, 

irmingham. 

4214. Evecrricity and other Meters, W. L. Spence, 
Manchester. 

4215. Srenrerrne Macurnes, J. Farmer and Sons, Ld., 
and J. Spenle, Manchester. 

4216. CrrcutarR Hove Curtrer for Stong, D. Daly, 
Nottingham. 

= Meratuic Bepsteaps, 8. |. Whitfield, Birming- 
nani. 

4218. Curtary Rops and Fastenines, R. M. Oates, 

mdon. 

4219. Steam Generators, G. V. Priestley, Leeds. 

4220. Meat Hanorr, G. M. Truss, London. 

4221. Saurrte Boxes, J. Gordon and R. Allan, 


ow. 

4222. Camera, W. A. Edwards, London. 

4223. ArTiFic1AL Stone, P. Baumert and A. Pieck, 
London. 

4224. Ramtway Cuairs, J. J. Lamb, Sheffield. 

4225. Locx-up Frames for Borries, &c., J. Ridge, 
Sheffield. 

“—. aac Lamps, R. H. Jahr and C. F. Schoeller, 


ndon. 
4227. Steam Traps, T. P. Borden and F. Lamplough, 
London. 
4228. SuHors or Rusppers for Grinprine, J. Toy, jun., 
Cornwall. 
a Giazinc Bars, W. Kemp, J. Boosie, and J. Wright, 
x. 


ax. 

4230. Draw-orr VaLVEs, J. S. Conder and W. Conder, 
Hildersham. 

4231. Steam Tursines, D. Cook, Richmond. 

4232. Meratiic Fenpers, B. Addicott and G. Holland, 
Birmingham. 

4233. Prnnep Rouuers for Macuinery, T. W. Harding, 
Leeds. 

4234. VeLocipepes, E. H. Jones, Milford Haven. 

4235. Exectric Fittine for Pianorortes, J. W. Ewart, 
London. 

4236. Wixpows, Doors, and the Like, W. Nicol, 
Glasgow. 

4237. Musica INsTRUMENTs, J. Mutch, London. 

4238. Lockrnc or FastTentnc Screw Nvts, J. B, Butter- 
worth, London. 

4239. Locks and Keys, F. Mann and H. H. Akers, 
London. 

4240. Woop-cutrinc Macurinery, F. R. Boultbee, 
London. 

4241. Knire CLEANER, G. Westall, London. 

4242. Pweumatic Tires, A. Martyn, London. 

4243. Racks for Hotprine Bicycies, W. H. Harvey, 
Birmingham. 

4244. OveRHEAD Evectric Tramways, A. Dickinson, 
Birmingham. 

4245. CycLes and Trres, W. A. D. Graham and A. P. 
Jameson, Birmingham. 

4246. Rivets for Bicycte Cxains, W. 8. Wilson, Bir- 
mi > 

4247. Se_r-actinc MuLEs and Twryers, J. Moorhouse, 
Manchester. 

= Sipe Licuts for Suips, &c., A. E. Seaton, Shef- 
field. 

4249. Preumatic Trres, A. W. Carley, London. 

4250. Sowrnc Macuive and Pioven, D. Kanidaky, 
London. 

4251. Station INDICATOR and ADVERTISING APPARATUS, 
C. E. Vernon and W. 8. Page, London. 

4252. Compinep HincE and Sprinc, T. Latham, J. W. 
Holland, and R. Owen, London. 

4253. Luccace Carriers for Cycies, W. Smart, 
London. 

4254. Evectric Arc Lamps, J. C. B. Andrews, London. 

4255. CoupLinG Pipes, F. A. Williams, London. 

4256. Kitns, E.T. Hughes.—(A. Anacker, United 
States.) 

4257. SrretcHinc Carpets, &., W. A. Phillips, 
London. 

4258. Sprinc Liyks for Poe Straps, &c , A. Wood, 


don. 
4259. Masks (Pmorocrapuic), N. 
London. 
4260. Butrer Cuurns, W. Fowler, London. 
4261. Socks for Boots and Sxogs, E. H. Hawthorn, 


G. Thompson, 


London. 

4262. Device for Hotpino Currs in Posrtion, F. G. 
Gibbs, London. 

4263. Emprorpery, F. Hill, London. 

4264. Sreves, A. Stevenson, Liverpool. 

4265. Bran, W. A. and T. T. Vernon, Live: 1. 

4266. STRENGTHENING TEXTILE MATERIALS, J. Lorraine, 
London. 

4267. Pots or Pans, W. P. Thompson.—(P. A. H. 
Hopper and J. M. L. Haddorf, Germany.) 

4268. Borttinc Macutyes, C. W. Clayton and R. J. 
White, London. 

4269. Brakes for Cyctes, F. Crozier and W. G. Pape, 
London. 

4270. Deatinc Carbs, H. M. Rogers, London. 

4271. Pepats for Pianorortes, &c., W. W. Heron, 
London. 

4272. CoIN-FREED Macuines, C. A. Barrett, London. 

4273. Bicycies, G. F. Redfern.—(H. @. U. Pointon, 

‘anada.) 

4274. Lire-savinc Fenpers for Cars, G. F. Kedfern.— 
(S. S. and C. Horne, Canada.) 

4275. Cement, F. Turner, London. 

4276. PHotocRaPuHic PRINTING PiatEs, A. Zimmerman 
HAThe Chemische Fabrik aur Actirn vormals 
Schering, Germany.) 

4277. Spoor, J. Reis and M. Breth, London. 

4278. Dryinc Veneers, H. H. Lake.—(A. 8. Nichols, 
United States.) 

4279. Matcu-nox, &c., C. E. Masterman, London. 

4280. JewE.iery, P. Minner, London. 

4281. Deoporisinc the Exuaust Gases from Gas 
Enotes, J. Mactear, London. 

4282. Screw Tap or Va.ve, J. C. Grant, London. 

4283. ComBusTIBLE Gas, O. Imray.—(La Soci té Anonyme 
des Moteurs Thermique Gardie, France.) 


lst March, 1894. 


4284, Bect-suirtinc Gear, E. Swallow, Derby. 
4285. Unions for Gas Pipinc, G. and K. Walker, 


on. 

4286. Prorectinc Orricers on Locomotives from 
Winn, R. W. Griffin and J. H. Stewart, Dublin. 

4287. Tire for Cycies, J. A. Driver, Bolton. 

4288. INTERNAL ComBUsTION Motors, F. W. Crossley 
and J. Atkinson, Manchester. 

4289. Cieats for Hotpinc Ropes, C. A. McEvoy, 
London. 

4290. Heapinc Turnips, J. Allan, Fochabers. 

— Sa Har Cur1s, I. Bradley and H. Knowles, 


hester. 
= for Metat Pires, T. Downie, Lanca- 


8 . 
4298. Drivine and like Caatns, O. Lindner, Brussels. 
4294. Support or Hover for BLow-Pires, A. McGregor, 


G iw. 

4295. Boats, &c., W. H. FitzGerald, London. 

4296. Removinc Corves from Pit Caces, 8. Barra- 
clough, Sheffield. 





4297. MecHANICAL CLipreRs for Woot and Hair, H. E. 
Ward, Sheffield. 
4298. Dust Co.iectors, A. Moir and T. Gray, Liver- 


1. 

4290. BappLEs for VeLocirepEs, M. Steel, Newcastle- 
on-Tyne. 

4300. SpREADERS or Spray Propvucers, G. Oulton, 
Manchester. 

4301. Workino Va.ves of Gas and Om Motors, H. P. 
Holt, London. 

4302. BRUSH-TRIMMING Macuines, J. Triggs and A. 
Vowles, Bristol. 

4303. PREVENTING SLIPPING on Pavinae Bricks, &c., 
B. W. C. Botham, Brighton. 

4304. Correge Pots, H. Coleman, Chipping Norton. 

4305. CycLe Fork Crowns, C. Binks and The Central 
Engineering Works Company, Yorkshire. 

4306. WATERPROOF ARTICLEs of Dress, W. G. Barnard, 
London. 


London. 

4308. InstRUMENT for SLavGHTERING CaTTLE, P. J. 
Geoghegan, Dublin. 

4309. STONE-DRESSING MACHINERY, 
Dundee. 

4310. Rims for the Wueets of Cycugs, 5. I. Whitfield, 
Birmingham. 

4311. WuirewasH Brusues, I. Morris, Walsall. 

4312. Ostaintnc Motive Power for Motor ENGINEs, 
A. and F. A. Fiddes, Bristol. 

4313. Lupricatinc WasHeErs for Srinpes, J. Dawson, 

fo’ 

4314. Rupeine Leatuer, E. Fairburn, Halifax. 

4315. Box Morrow of Looms, 8. Smith and G. Horsham, 
Huddersfield. 


G. Anderson, 








SELECTED AMERICAN PATENTS. 


From the United States’ Patent Office Official Gazette. 


509,547. Hor-siast Stove, G. W. McClureand C. 
Amsler, Pittsburg, Pa —Filed October 1st, 1892. 

Clain.—(1) The combination with a hot-blast stove, 
having a gas inlet, hot-blast outlet, controlling valves, 
and vertical flues forming passes for gas and air, of an 
individual vertical stack fiue leading directly from the 
base of the last air-pass flue and situate adjacently to 
the stove, and a cold blast inlet leading into the stack, 
substantially as and for the purposes described. (2) 











The combination with a hot-blast stove having a gas- 
inlet, cold-blast inlet, hot-blast outlet, controlling 
valves, and vertical flues forming passes for the gas 
and air, of an individual vertical stack flue leading 
directly from the base of the last air-pass flue, said 
stack being joined to and braced by the stove struc- 
ture, substantially as and for the purposes described. 


509,659. Duptex Steam Pump, C. A. Goyne, Ashland, 
Pa.—Filed Janvary 3rd, 1893. 

Claim.—{1) In a duplex pump, the combination of 
two steam cylinders each provided at each end with 
an outer steam admission port and an inner steam 
eduction port, a slide valve for governing the com- 
munication between the steam chest and the admis- 
sion ports and between the exhaust port and the 
eduction ports, mechanism whereby the valve of each 
cylinder is operated by the piston-rod of the other 
cylinder, a throttle valve for each cylinder whereby 
the admission of steam to its chest is governed with- 











out being cut off, and means whereby said throttle 
valve is operated from the piston-rod of the cylinder 
to which it appertains, substantially as specified. (2) 
In a duplex pump, the combination of the two steam 
cylinders each provided with a slide valve operated by 
the piston-rod of the other cylinder, with throttle 
valves each operated by the piston-rod of the cylinder 
to which it appertains, and each having ports with 
recesses adjacent thereto, whereby complete cutting 
off of steam is prevented even when the ports are 
moved out of line, substantially as specified. 


509,677. Bearinc ror CENTRIFUGAL EXTRACTORS, 
J.C. and BE. F. Poland, Boston, Mass.— Filed March 
19th, 1892. 

Yaim.—A centrifugal machine comprising in its 

construction a vertical rotary shaft supporting a 

suitable receptacle, a universal step bearing —— 

ing said shaft and permitting its limited oscillation in 

directions, an upright brace or support ha a 
lateral portion carrying a bearing which embraces the 
said rotary shaft, and a step bearing supporting said 








brace and permitting limited oscillation of the latte. 
in all directions and located at one side of bad 





bearing for the shaft, the centres of oscillation of th: 

shaft and brace being in the same horizontal plane. 

509,917. Inx-weLL, W. &. Lerris, Corry, Pa.—Fil.,/ 
February 2th, 1893. 

Claim.—Q) An ink-well or holder having « pen 
aperture forming a stopper seat, a buoyant stopper 
adapted to normally rest in the seat formed by the 
aperture and close said aperture, and « central in- 
closure for retaining the stopper within such limits 
that it will promptly return to its normal position 
when displaced, substantially as described, (2) In an 












= 


ink-well or holder, the combination of a body or reser- 
voir having a depression or hollow D in its bottom, a 
cap having a pen aperture forming a stopper seat, and 
a buoyant stopper arranged within the walls of the 
depression D, and adapted to normally rest in the 
seat formed by the pen aperture and close said aper- 
ture, substantially as specified. 

509,962. Vacuum Pan, B. EB. Sjxrry, Batavia, /i!,.— 

Filed December 18th, 1812. 

Claim.—(1) In a vacuum pan the combination of the 
lower section of the vacuum pan C; the upper portion 
of the receptacle A; a pivoted arm supporting thx 
lower section of the vacuum pan and adapted to swing 
around, carrying the lower section of the vacuum pan 
with it, substantially as and for the purpose specified. 
(2) In a vacuum pan, the combination of the lower 
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section of the pan; the pivoted arm supporting said 
section of the vacuum pan; the ped portion of the 
receptacle ; and a vertical adjustable agitator or stirrer 
which can be raised and lowered in bearings in the 
upper portion of the receptacle to admit of the lower 
section of the vacuum pan being swung around as 
specified. 


509,973. Meruop or CastTinc Soiip INcors or STEEL, 
W. P. B. Urick, Newark, N.J.—Filed December 5th, 
1892. 

Claim.—The method of forming solid ingots of steel 
which consists (l) in pouring the molten metal into 
the mould and allowing the same to stand a given 


length of time as described ; (2) thrusting a rod into 
dl 
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the upper end of the metal and then withdrawing the 
same to form a cavity and permit the gas to escape ; 
and 3) filling said cavity with an additional quantity 
of molten steel and allowing the whole to cool and 
harden, substantially as and for the purposes set forth. 


510,102, Exxcrric Motor or Dynamo, H. K. Thiel, 
Alpena, Mich.—Filed April 10th, 1893. 

Claim.—(1) An electric motor or dynamo having the 
cores of its field magnets tapering toward their inner 
ends presented to the armature and provided with 
pole pieces r, the body of wound wire D’ on each core 


thickening toward its tapering end, substantially as 











and for the purpose set forth. (2) An electric motor 
or dynamo having the tapering field magnet cores D 
provided with pole pieces and wound with wire D 
to an extent rendering the ets externally cylin- 
drical in form, substantially as and for the purpose 
set forth. 
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INSTITUTION OF NAVAL ARCHITECTS, 


Tux annual meetings of the Institution opened at the 
Society of Arts on Wednesday. There was a very full 
attendance. After the usual routine business had been 
transacted, the Chairman—the Right. Hon. Sir John 
Dalrymple-Hay, Bart., K.C.B., D.C.L., F.R.S., Vice- 
President—delivered the opening address. After refer- 
ring to the absence of Lord Brassey in India, and con- 
gratulating his hearers on the position of the Institution, 
he went on:—Let me now express the deep regret which 
we all feel for those of our colleagues who have died since 
our last meeting in this hall. In the last volume of our 
“ Transactions” interesting notices are published of the 
excellent colleagues whom we lost in Vice-Amiral Paris, 
who died on April 8th; of Rear-Admiral Long, who died 
on April 24th; of Mr. E. A. Cowper, who died on 
May 9th; and of Mr. Henry Laird, who died on May 26th. 
I trust I may be permitted to add a few words to express 
the esteem in which they were held by all who had the 
honour of their acquaintance. Vice-Amiral Paris had 
been our Associate since 1862, and had taken great inter- 
est in our proceedings. Six papers by him are recorded 
in our “ Transactions,”’ and all full of varied information, 
This able and courteous French seaman joined that navy 
in 1822. He had three times circumnavigated the globe. 
He served in the Crimean War, and was one of the 
captains of the three French armour-clads which assisted 
in the capture of Kinburn, the first occasion on which 
armour-clad ships took part in a naval engagement. He 
early studied the use of the marine steam engine, having 
become a pupil of Mr. William Fawcett for that purpose. 
He was at the head of the French Hydrographic Oftice 
for several years, and had in 1863 the honour to be elected 
a member of the French Institute, and of the Bureau 
des Longitudes. Later he was Conservator of the 
Museum at the Louvre. He was a copious author on 
professional subjects. He and his son, Lieutenant Paris, 
were collaborateurs in many scientific inquiries, and I 
may be permitted to observe that our colleague, Mr. 
White, in his “‘ Manual of Naval Architecture »—Notes 
on Deep Sea Waves, pp. 189, 193, 209—says :—“ Of 
French observers, the most laborious and distinguished 

is Lieutenant Paris, whose able memoir on Rolling— 
Revue Maritime, vol. xxxi.— igs highly commended.” 
Alas! he was cut off in his prime, and left his distin- 
guished father to mourn his loss. It is sad to think that 
the father’s last days were clouded over by the death of his 
distinguished son, and that Lieutenant Paris's future 
services are lost to the great French navy, of which both 
were such distinguished ornaments. You will remember 
that on March 22nd last year our opening paper was read 
by Rear-Admiral Long. His intelligence and the great 
interest he took in our proceedings recommended him for 
the Council, to which you elected him at that meeting. 
On April 25th he died of a fall from his horse, and his 
early death deprived the Navy and the country of a 
young admiral of whom there were the highest expecta- 
tions. He was followed on May 9th by Mr. E. A. Cowper, 
an early member of our Institution. His scientific 
knowledge was of great advantage in our discussions. 
He was an early advocate of the compound engine, and 
an inventor of many useful improvements of the marine 
steam engine. He had filled the office of President of 
the Institution of Mechanical Engineers in 1881-82, and 
was a founder of the Iron and Steel Institute. On 
May 26th we lost a friend and colleague whose name is 
known wherever British shipping shows our national 
colours. Mr. Henry Laird, who was a Member of Council, 
and had been a member of the Institution for nearly twenty 
years, was cut off in his prime by the prevailing epidemic. 
To the large experience he had enjoyed in the great 
Birkenhead yard, he had added the training which he 
had received when studying in the works of the Messa- 
geries Imperiales at Ciotat. His father, Mr. John Laird, 
and uncle, Mr. McGregor Laird, had been the first to 
avail themselves largely of iron for shipbuilding, and I 
well remember when I was a young officer serving on the 
Bight of Benin, in 1834, meeting one of the steamers 
which had been built at Birkenhead, and in which Mr. 
McGregor Laird investigated the mouths and course of 
the Niger. Since that time—1832—every improvement 
has been readily adopted by the Messrs. Laird, and none 
of Sus cross to Ireland without thanking them for our 
speedy transit in the splendid vessels with which they 
bridge the Irish Channel. To the death of one other 
Associate you will expect me to allude. When, by an 
inexplicable error, the great catastrophe befell the Vic- 
toria, and illustrated for all time the spendid discipline 
and stout courage of her officers and crew, our brave 
Associate, Sir George Tryon, died with those who 
perished at their posts, thus terminating a long and dis- 
tinguished career. Wounded in the trenches before 
Sebastopol, Director of Transports in the Abyssinian War, 
Permanent Naval Secretary, 1882-84, Commander.in- 
Chief in Australia, Commanding the Naval Reserves, 
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number of vessels under construction. 269 steam : 
vessels, of 578,026 gross tons, were under con- Coast Defence, 
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here is a slight falling off in the number of sail- 
ing ships—sixty-four ou December 81st, 1893, against 





seventy-nine on December 31st, 1892; but the total shows 


Den. Ninds. Nor. & Sw. Total. 
4 16 12 105 


second the Triumph were sent as flagships to the Pacific, 





but too late to enable the Commander-in-Chief on that 
station to carry out the orders of the Government, and 
to give protection to our trade in those seas. The battle- 
ships belonging to these countries are as follows :—Argen- 
tine, 1; Austria, 4; Brazil, 3; Chili, 3; China,4; Den- 
mark, 4; Greece, 5; Japan, 2; Netherlands, 7; Spain, 
2; Turkey, 15: total, 50, making of sea-going battleships 
154, against our 54, or 100 more than we have built or 
are building. The foregoing table shows the number of 
protected cruisers built and building for our own and 
other Governments. 

It is necessary to take account of coast defence ships. 
If Great Britain is superior at sea, and establishes a 
blockade, coast defence ships must be counted upon as 
able to assist in breaking that blockade. Having rapidly 
glanced at the numbers and conditions of the navies of 
the world, I need not remind you of the spirit in which 
the nation has emphasised the necessity for an addition 
to the Navy, and the prospect of employment for all the 
various trades and professions connected with ship- 
building to be derived from that necessity. I know that 
this Institution, possessing so many persons skilled in 
naval construction, will be ready to co-operate with the 
able Naval Architects who serve the country at the 
Admiralty in devising means to make our new armour. 
clad ships superior, if possible, to those existing, in 
unsinkableness and in speed. It also affords some 
expectation that our magnificent private dockyards may 

nd ample employment in the not distant future. 

The gold medals of the Institution were then presented 
to Mr. G. Calvert and M. Otto Schlick, for their papers 
on the measurement of water currents, and apparatus for 
measuring and registering the vibrations of steamers. 
Mr. Calvert was unavoidably absent; M. Schlick returned 
thanks in appropriate words. 


The first paper was then read, by Mr. W. H. White, 


““ON THE QUALITIES AND PERFORMANCES oF RECENT 
First-chass BatrtiEsHips.” 


This was a very long and interesting paper, made still 
longer and much more interesting by Mr. White’s 
digressions and explanations of rolling, given by means 
of a large moving diagram. The paper was so long 
indeed, that the latter part of it was hurried over by the 
author in abstract, and may be regarded as taken as 
read. We give in full, however, that portion which 
refers to a most interesting question, the behaviour of 
the Resolution in a gale. Mr. White began by describing 
the conditions under which eight very large battleships 
had to be built, and the paper is an account of the ships 
and the results obtained with them. The main con- 
clusions of the author may be summarised, that the 
ships were quite successful, and that as regards rolling, all 
ships roll when the waves fit them. This will be clearly 
understood from what he said concerning the 
Resolution. 
Experience at sea, Mr. White said, with the new battle- 
ships has been very limited, except in the case of the 
Royal Sovereign, which was commissioned in May, 1892, 
as flagship of the Channel Squadron. The sister ships, 
Empress of India and Resolution, were commissioned 
for service with that squadron in September and Decem- 
ber last. The turret ship Hood joined the Mediterranean 
fleet in June, 1893, and the Ramillies became the flag- 
ship on that station in October; but except on the pas- 
sage out these ships have not had experience in the 
Atlantic. It is to the Royal Sovereign therefore that one 
must turn for information as to behaviour over any con- 
siderable period. Apart from long-continued experience 
under various conditions of wind and sea, no fair appre- 
ciation is possible of the true qualities of any ship or 
class. 

He recapitulated the broad conclusions in regard to the 
rolling of ships, which have been established by theo- 
retical investigation, and confirmed by experiment and 
observation during the thirty-four years that have elapsed 
since the late Mr. W. Froude brought his new theory 
before this Institution. (1) The behaviour of a ship 
depends chiefly upon the ratio of her period of oscillation 
to the apparent period of the waves which produce roll- 
ing. (2) The slope of the waves, their ratio of height 
to length, is an important factor in the rate of accumu- 
lation of rolling and its maximum amplitude. (3) The 
resistance offered by water to the rolling motions of ships 
is most influential in limiting rolling, and any means 
available for increasing that resistance and the “ rate of 
extinction ” of rolling must be beneficial. (4) For any 
ship the condition tending to produce the heaviest roli- 
ing is that when the waves pass her at a rate which 
synchronises with her natural period of oscillation in still 
water. Apart from the action of resistance, the successive 
impulses of a regular series of synchronising waves would 
increase the amplitude of the oscillations so rapidly that 
any ship must be capsized in a very short time. (5) 
Every ship, no matter what her size and period of oscilla- 
tion, is liable to this condition of synchronism. It may 
occur with a beam sea of period identical with her own, 
or it may result from the course and speed being such 
as to produce synchronism with waves of dissimilar 
period. In fact, allowing for the infinitely varied condi- 
tions of sea necessarily encountered, no ship can alto- 
gether escape from heavy rolling. (6) Experience has 
confirmed the deduction from mathematical investigation 
that ships which are slowest in their still-water oscilla- 
tions, as a rule, are steadiest at sea. (7) For slow-moving 
ships, of long still-water periods, the condition of syn- 
chronism is sometimes reached in a long and very low 
swell, with practically no wind. This swell results from 
waves which have travelled long distances, from the 
storm region in which they were formed, and in transit 
have been greatly degraded in height, while retaining 
considerable length and period. (8) When rolling is set 
up in ships by the passage of waves itmay be anticipated 
that the heavier ships, with greater moments of inertia, 





will accumulate the largest angles of oscillation. He 
then went on to consider the performance of the Royal 
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Sovereign, and he gave the following among other 
figures :— 


Inclinations on Each Side of the Vertical. 


Mean Deg. Max. Deg. 
Royal Sovereign aa ent ee 115 
Empress of India ... 59 10°5 
Immortalité 2°8 5 
Narcissus ... 3 7 
Bellona 62 13:2 


The Rodney was in company, but did not take 
simultaneous observations on the occasion described in 
the table. Taking all the observations made at various 
times during this day, and disregarding changes which 
may have occurred in the course and speeds of the ships, 
or changes in the state of the sea, the following summary 
represents the facts :— 

Mean Inclination on Each Side of the Vertical. 


Degs. 
Royal Sovereign 68 
Empress of India 9-4 
Immortalité 3° 
Narcissus . 33 
Rodney 5°8 
Bellona 61 


In order to illustrate the general character of the 
motion of the large ships, the gradual increase in ampli- 
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tude, attainment of a maximum inclination, and sub- 
sequent gradual decrease, Fig. 11 has been prepared 
from a series of actual observations. One feature in the 
accumulation of rolling under the trying conditions of 
synchronism is the apparent suddenness with which 
comparatively large angles of inclination may be accumu- 
lated. Here, again, theoretical investigation anticipates 
observation. Apart from the action of resistance, the 
passage of each synchronising wave should add an angle 
equal to about three times its maximum slope to the 
range of oscillation. In the long, low swell which syn- 
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Fic. 2.—Curves of Stability for H.M S. Royal Sovereign. 


chronised with the Royal Sovereign class, the maximum 
slope was about 3 deg. only, corresponding to an incre- 
ment in range, apart from resistance, of more than 9 deg. 
for each wave, apart from resistance. There would be 
four waves passing in a minute; and it is easy to under- 
stand therefore in how short a time considerable angles 
of rolling may be reached, especially in a slow moving 
ship, where resistance acquires no great moment until 
there is a good swing. When the Royal Sovereign and 
Empress of India were placed beam on to the swell, 
and a series of nearly regular waves of synchronis- 
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Fic. 8.—Curves of Stability for H.M.S. Monarch. 


ing periods passed the ships, much larger inclinations 
were reached at times than are shown in the fore- 
going tables. The maximum inclinations recorded 
under these very trying conditions were about 25 deg. 
to 30deg., which is undoubtedly heavy rolling, and has 
naturally been made the subject of adverse remarks. It 
may be well to explain, therefore, that this kind of 
behaviour has been experienced long ago, under very 
similar circumstances, in vessels having unsurpassed 
reputations for average steadiness, and about the same 





- s A—Ord load 
gy con. B—Ord 
f.. light ditto. 
3 " aie 1 | 
Ag | 

a a a ee ae a 


Fic. 4.—Curves of Stability for H.M.S. Devastation. 


periods of oscillation as the Royal Sovereign class. In 
this connection he quoted a condensed passage from his 
“Naval Architecture,” published nearly twenty years 
ago. The Hercules, as a rigged ship, was remarkable 
for average steadiness of platform. Yet on some occa- 
sions, in a swell very similar to that which set the Royal 
Sovereign class in motion, she rolled to angles of 25 deg. 
and 30 deg. on each side of the vertical. Similar experi- 
ence has been obtained with the Inconstant and other 
vessels. 

Small changes in course and speed relatively to syn- 
chronising waves also produce marked results on rolling. 
As an illustration I may take a recent observation made 
by the Royal Sovereign. With swell abeam the mean 





inclination to the vertical was about 9 deg., and maximum | 
—occasionally reached—18 deg. With the swell two 
points before the beam the mean inclination was about 
5} deg., and the maximum 10} deg. With swell four 
points before the beam the mean inclination was about 
4 deg., and maximum 9} deg. He then proceeded to deal 
with the Resolution. 

The Resolution, a newly commissioned ship, left Ply- 
mouth at 2 p.m. on December 18th last to join the 
Channel Squadron at Gibraltar. On December 23rd, at 
9 a.m., she arrived at Queenstown. According to the 
newspaper accounts, the ship had been seriously strained 
in structure by heavy rolling, reaching to angles of 
30 deg. or 40 deg. from the vertical. Dangerous leaks 
had been developed, and she could only be kept afloat by 
continuous pumping. Considerable repairs were said to 
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Fig, 5.—Curves of Righting Moments in Ordinary Load Conditions. 


be required, and it was alleged that she was in sucha 
state that she could hardly proceed without risk as far as 
Plymouth or Portsmouth before being taken in hand. 
Graphic accounts followed of the terrible weather which had 
been encountered, of the unsatisfactory behaviour of the 
ship, the great discomforts suffered by all on board, 
and the immense quantities of water which were 
said to have passed down into engine-rooms and 
stokeholds. In short, the impression was produced, and 
possibly still remains in many minds, that the Resolution 
had a narrow escape from disaster, and her behaviour was 
considered the more unsatisfactory seeing that the torpedo 
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Fic. 6.—Curves of Righting Moments in Ordinary Light Condition. 


gunboat Gleaner, which was in her company, had pro- 
ceeded to her destination, while the big ship put back. 
Now for the facts. It has been stated by the represen- 
tative of the Admiralty in the House of Commons that 
the captain of the Resolution, in the exercise of his un- 
doubted discretion, put back to Queenstown because he 
considered it the wiser course, having regard to the 
possible continuance of bad weather, and the quantity of 
coal remaining on board. The ship proceeded to Devon- 
port, and a careful survey was made by the officers of 
Devonport Dockyard, who had nothing whatever to do 
with the construction or fitting out of the Resolution. 








Fic. 7.—H.M.S. Reeolution, if Inclined at 40 deg. in Smooth Water. 


This survey established the entire absence of any work- 
ing or weakness in her structure. Various fittings on or 
above the upper deck and outside the ship were damaged 
or washed away by the sea. The bridges, which are 
merely light superstructures at a considerable height 
above the shelter deck, showed some small signs of 
movement, but nothing of any importance. There were 
no serious leaks anywhere. One or two places were 
found where small fittings had been attached to the 
sides, and the rivets were not absolutely water-tight. 
A few local defects in deck planks had permitted 
trivial leaks to occur here and there. Some small 
leakage also occurred at gun ports, deck pipes, and 
other openings provided with covers that had been 
thoroughly role | during construction, but were appar- 
ently not so well secured as they might have been when 
the storm was encountered. In dealing with such fit- 


tings, experience counts for much, and a newly commis. 
sioned ship is always at a disadvantage. Other fittings 
which were in place need not have beeh there under the 
circumstances, arrangements having been made for stow. 
ing them in safe positions at sea, or when bad weather 
was anticipated. The covers to the forward barbette gun 
wells were washed away by the sea, not because they 
were not strong enough, but because they were not 
properly secured; and this circumstance led to the entry 
of water through the barbette. The best possible 
evidence to those conversant in such matters of the trivial 
and unimportant character of the defects arising from 
this experience of the Resolution is found in the fact that 
they were all made good—including repairs to damaged 
fittings and renewals of fittings lost—for the sum of £440, 

There is no evidence that large quantities of water, 
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Fic. 8.—H.M.8. Resolution Broadside on to a'Wave 600ft. long, S0ft. 
high, showing inclination necessary to put her Bulwarks under Water. 


much less dangerous quantities, passed into the interior. 
Before the hatches were battened down amidships a sea 
broke on board, and some water found its way down to 
the main deck and into the engine-room, but this did not 
recur after the battening down. Discomfort there was, 
no doubt, during the three days the ship was battling 
with the storm; but that is a common experience, and 
not peculiar to warships. It has come to my knowledge 
that two large passenger steamers which were crossing 
the Bay about the same time had a very similar experi- 
ence, but they continued their voyages, and I have not 
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Fic. 9.—H.M.S. Resolution Broadside on to a Wave 300ft. long, 
high, showing inclination necessary to put her Bulwarks under 


42ft. 
ater. 


seen any comments in the Press in regard to their 
behaviour, The storm was undoubtedly severe, and the 
sea was exceptionally high and steep for a considerable 
time. 

After passing Ushant early on the morning of the 19th, 
the Resolution had a swell on the beam, which caused her 
to roll considerably. The wind, which was south at start- 
ing, veered during that morning to west, and then to 
north-west. She was kept on her course for seven or 
eight hours, until about 7 p.m. Two exceptionally heavy 
rolls then occurred, and the sea broke over the upper 
deck amidships. The hatches were not battened down at 
the time, and water passed through them on to the main 
deck and into the engine-room, as above described. 
After this happened the of was brought head to sea, 
gear secured, and battening down completed. She then 
resumed her course; but, as she again began to roll 
considerably, she was once more brought head to sea, 





and there kept steaming slowly. This happened about 
9 p.m. on Sclatder 19th The swell increased and the 
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ber 20th it was a whole gale, with tremendous squalls. 
Measurements of the waves were made that day with all 
the care possible under the circumstances. Accurate 
measurement, especially of length, was hardly possible. 
The wave heights were obtained by horizon observa- 
tions, and are ‘mene more nearly correct. Heights 
of 42ft. were observed from the hollow to crest, and 
lengths of 300ft. from crest to crest. The exceptional 
steepness of these waves will appear from the fact that 
extensive observations have fixed the average height of 
no so that waves 42ft. high would be over 800ft. long. 
Similar observations give 15ft. as the average height for 
waves 300ft. long. No doubt in this instance, as in many 
others, where the wind has veered during a long-continued 
storm, there were an independent series of waves running 
in different directions and superposed on one another, which 
would account for the height and steepness of the waves. 
The ship was kept head to sea until four p.m. on 
December 21st, when the swell had begun to drop some- 
what, but was still from the north-west. Measurements 
of waves that morning showed heights of 26ft. to 80ft., 
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Fic. 10.—H.M.8. Resolution Broadside on a Wave 300ft. long, 20ft. high 

superposed on another Wave 600ft. long and 20ft high. 
and lengths estimated at 280ft.—still a very steep and 
heavy swell. A northerly course was then shaped; and, 
as the swell decreased gradually during the night, on the 
morning of the 22nd the ship proceeded to (Queenstown. 
On arrival she had over 450 tons of coal on board, having 
left Plymouth without about 790 tons. 

There are two stages to be considered in this narrative. 
First, that during which the ship was exposed for some 
hours to a swell abeam, described as moderate, but said to 
produce occasional heavy rolling. This resembles the case 
above discussed for the Royal Sovereign class ; and in his 
report the captain of the Resolution expressed the 
— that the cause of rolling was approximate syn- 
chronism between the period of the ship and that of the 
waves. The second stage is that where the ship was 
kept head to the sea. Her behaviour under these circum- 
stances is reported to have been most satisfactory. She 
was very buoyant, rode well over the very heavy sea, and 
pitched easily. At times she rollei considerably, which is 
not remarkable when the state of the sea and its confused 
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Fig. 11.—H.M.8. Royal Sovereign. Diagram of Rolling for ten minutes, 
swell on the beam, of period 14 to 144 seconds. 


character are taken into account. It is reported also 
that, under these conditions, the oscillations were quite 
different from those which occurred when the swell was 
abeam. In the latter case the rolling gradually increased, 
reached a maximum, and then gradually diminished— 
completing a “phase,” in fact, like that represented in 
Fig. 11. Head to sea the ship is stated to have “lurched ” 
at once, or nearly so, to her maximum inclination, and 
then to have pens Bec lessened her swing in succeeding 
oscillations. This is what would be anticipated from the 
position she occupied in relation to the short steep sea, and 
the pitching and ’scending motions impressed upon her. 
Under these circumstances there would necessarily be great 
variations in the distribution of the buoyancy as compared 
with still water, and considerable temporary reductions 
in transverse stability, which would account for the occa- 
sional heavy lurching. Moreover, there must have been 
very severe longitudinal bending moments on the struc- 
ture, and it is most satisfactory to find that there was 
no indication whatever of working or weakness. 

Another fact of great importance must be stated. 
There is no trustworthy evidence of the angles through 
which the Resolution rolled on this occasion. The only 
observations recorded were made with a short, quick- 
moving pendulum placed in the chart-house, at a height 





Atlantic storm waves at one twentieth of the : 








wind freshened during the night. By 8 a.m. on Decem- | of 35ft. to 40ft. above water. I need not dwell upon the 


possible errors of pendulums so placed in a ship rolling 
among waves. Cases are on record where the indi- 
cations of pendulums, similarly placed in ships of 
about the same period, have been twice the true 
angles of oscillation, observed simultaneously by 
trustworthy methods. In fact, no experienced naval 
officer trusts pendulum observations, spirit levels, or 
gravitational instruments of any kind for use at sea. One 
cannot fix precisely what was the actual error of the 
pendulum in the Resolution. But it is certain that its 
movements placed at such a height must have grossly 
exaggerated the rolling of the ship. When angles of 
inclination of 80 deg. or 40 deg. are said to have been 
indicated by, or estimated from, the movements of the 
pendulum, the actual angles must have been much 
less, and may have been only half what was shown 
on the scale. It is important to note also that, 
even had these great angles of inclination been 
reached, there would have been no reason for apprehension 
of danger to the ship. The curves of stability—Fig. 2— 
show that the maximum righting moment occurs at an 
inclination to the vertical of 37 deg., and that instability 
is not reached until the inclination exceeds 60 deg. 
There is a popular impression, no doubt, although an 
absolutely erroneous one, that if a ship is inclined past 
her angle of maximum stability she will capsize. To this 
Institution I need not explain that even in a ship with large 
sail power, and exposed to squalls of wind, there may be 
no danger in angles of inclination much exceeding that at 
which the righting moment reaches its maximum. But 
when, as in the case of the Resolution, there are no sails, 
and the inclining force of the wind on the broadside is 
relatively so small, there is a much greater margin of 
safety. In Fig. 7 a cross section of the Resolution is 
given for an inclination, in still water, of 40deg. to the 
vertical. At this inclination the righting moment, for all 
practical purposes, may be considered as maintaining its 
maximum, and has a value of more than 30,000 foot-tons. 
This is the greatest angle of roll which, by pendulum or 
estimate, has been attributed to the Resolution. For the 
reasons just stated it is practically certain it was never 
approached. Had it been approached the upper deck 
must have been invaded by the sea to a much greater 
extent than actually happened. 

Among waves, the rise of the sea, as well as the roll- 
ing of the ship, necessarily influences the amount of 
water which comes on to the deck. This fundamental 
truth is often overlooked, and in some discussions on the 
Resolution’s behaviour this has been done. Simply to 
illustrate the well-known fact Figs. 8 and 9 have been 
prepared. The latter shows the Resolution beam-on to 
trochoidal waves of the heights and lengths said to have 
been observed on December 20th, but to which she was 
then kept bow-on. The maximum slope of the waves is 
26 deg., and an inclination to the vertical of 8 deg. would 
then immerse the top of the bulwarks. In this position 
the corresponding angle of the curve of stability for 
measuring the righting moment would, of course, be 34 deg. 
Fig. 8 shows the Resolution beam-on to an Atlantic storm 
wave 600ft. long and 30ft. high, the maximum slope 
being 9 deg. Here an angle of inclination to the vertical 
of 25 deg. would bring the top of the bulwarks awash. 
In practice, of course, waves have not the regular forms 
shown on the diagrams, nor are successive waves of 
identical size and height. The ‘rise of the sea’’ on 
occasional waves in a series often considerably exceeds 
the average rise, and in a confused sea formed by super- 
posed series these variations in height are very striking. 
Even with my limited opportunities for studying wave- 
phenomena, this has been much impressed on my mind, 
and experienced naval officers have frequently drawn 
attention to the same fact when the assumptions made 
in the mathematical theory of rolling have been explained 
to them. 

Fig. 10 has been constructed on the hypothesis of two 
superposed series of waves, one 600ft. in length by 20ft. 
in height, and the other 300ft. by 20ft. in height. At 
certain times the ship on such a compound wave, if 
broadside-on, might immerse her bulwarks at an inclina- 
tion of 18 deg. If end-on, the wave crests passing 
rapidly, might also rise considerably above the bulwarks, 
and come on to the upper deck. The presence of water 
in considerable quantities, at times, on the upper deck of 
the Resolution cannot, therefore, be regarded as any 
proof that the ship approached the angles of inclination 
indicated by the pendulum; much more moderate angles, 
under the circumstances described, would have produced 
this result. 

It is undoubted that the ship at times rolled consider- 
ably, and that the Gleaner, although of small dimensions, 
made better weather of it when beam-on to the swell 
first encountered. The Gleaner is said to have “risen 
over the beam swell and sea like a cork,’ which is what 
would be anticipated from the fact that she is a quick- 
moving ship, her period being only one-third to one-fourth 
that of the Resolution. On the swell which synchronised 
with the movements of the latter and accumulated 
rolling, the Gleaner could move so quickly as practically 
to accompany the waves. Everyone knows that under 
such circumstances the smaller ship is likely to have an 
advantage; but it is equally true that under most con- 
ditions the larger and slower moving ship will be better 
behaved than the smaller, and more capable of maintain- 
ing her speed. The Resolution was, in fact, put to a severe 
test at the very commencement of her service, when those 
on board had not grown familiar with the vessel, and par- 
ticularly with the fittings provided for use in rough 
weather. She was not fully prepared when the sea first 
broke on board, and the washing away of certain fittings 
which were not well secured, or which were left in place 
instead of being stowed, permitted water to pass below. 
This involved discomfort, but not danger; and the state- 
ments to the contrary are unfounded. So are the accounts 
that were published in regard to the straining and leaks 
produced by the rolling. As to the extent of the rolling, 
there is no exact information, but there was undoubted 








exaggeration in the published reports. The rest of the 
paper was devoted to the manceuvring powers, and relative 
size of the Royal Sovereign class ; and the Centurion and 
Barfleur. 

The discussion on Mr. White's paper was at once 
interesting, instructive, and amusing. The speakers 
were nearly all naval men, and they all spoke of what 
they knew—of facts occurring in their own experience. 
Mr. White, in some of the digressions to which we have 
referred above, spoke of certain phenomena as being well 
known to sailors, though not to the landsmen who criti- 
cised ships and their performances; and concerning these 
phenomena the discussion supplied much information. 
The first speaker was Mr. W. Laird, who said he had had 
some experience on board the Royal Oak, one of the new 
class of battleships. She behaved in a very satisfactory 
manner in rough weather, at times a gale, and reached 
Portsmouth in due time. Her behaviour was equally 
good during the gunnery trials. If the Royal Oak and 
her sister-ships rolled, the roll was easy; if safety was 
secured, the result was satisfactory. There could be no 
doubt that smaller ships were needed for certain depart- 
ments of the service, but he hoped the Admiralty would 
go on building big ships, so as to be able to cope with 
any nation, united or otherwise. 

He was followed by Admiral Field, who, alluding to 
the need which existed for practical information, sug- 
gested the expediency of sending young naval architects 
from Mr. White’s department to sea in her Majesty's 
ships, so that they might augment the value of their 
theoretical acquirements by sound practical experience. 
He referred in amusing terms to the modern Member of 
Parliament, who has nothing to learn about ships, guns, 
or anything else, knows a great deal more, indeed, about 
such subjects than naval architects, or captains, or 
admirals, and he thought Mr. White’s paper might 
perhaps open his eyes to the truth that he did not 
know quite so much as he thought. We must have 
big ships. The small ship, costing 30 per cent. less than 
the big one, was, no doubt, a splendid structure to catch 
votes of the Little England party, but it would not do for 
Britain to be inferior to any other nations. But he was 
not quite sure that Mr. White had not underrated the 
merits of the Centurion, as she might be able to carry a 
much more powerful wire gun than the 10in. she had on 
board. He was sorry that sufficient stress had not been 
laid on the true reason why we must have big ships, and 
that was that their coal endurance was much greater 
than that of small ships. 

He was followed by Admiral Morant, who gave details 
of his experience in gales with the Achilles, Northumber- 
land, and Minotaur. Crossing the Bay of Biscay in a 
south-westerly gale, and a heavy cross sea, the 
Northumberland rolled 40 deg. each way, and the 
Minotaur 86 deg., the Achilles 34 deg., and they took 
green seas on board at each side as they rolled, yet these 
were described as able and stable ships. All ships are 
liable to roll if the impulse of the sea chances tc 
synchronise with the period of rolling. A very remark. 
able instance of this was supplied in his own experience 
in Vigo Bay. The Agincourt, Neptune, and Hercules, 
were proceeding under steam in nearly smooth water, 
when the Neptune began to roll on the swell, and rolled 
so heavily that her guns broke adrift, neither of the other 
ships rolling at all. 

Admiral Boys said that his experience in the Warrior 
in 1869 precisely confirmed Mr. White’s arguments, but 
it must be remembered that a ship might remain at sea 
for months or even years without encountering a sea that 
fitted her. She would establish a splendid character for 
steadiness, and then one day she would find a synchronis- 
ing sea, and would roll her bulwarks under. He had 
known the Warrior and Achilles without apparent reason 
roll heavily for a quarter of an hour and then become 
steady again. The Bermuda Dock when being towed 
across the Atlantic had rolled 15 deg. 

Captain FitzGerald had a somewhat lively and good- 
tempered passage of arms with Mr. White. He main- 
tained that the Resolution had behaved in a way that her 
designers had not expected, and that in consequence they 
were going to do now what they ought to have done at 
the first, namely, fit her with bilge keels. It was, how- 
ever, quite true that ships developed rolling in a very 
erratic way. Thus, for example, on one occasion the 
Empress of India began rolling in such a fashicn that 
before ports could be shut she had flooded her cabins, to 
the infinite annoyance of the officers whose property was 
destroyed. He was glad to find that bilge keels were to 
be fitted even experimentally. As to a slight movement 
in the bridge, it was all very well for Mr. White, who 
stayed at home, to talk about slight movements, but the 
captain had to use the bridge, and he really did not relish 
the notion of slight movements in that structure. He did 
not hold with those who were always comparing one 
British ship with another, and depreciating both. 

Mr. Thornycroft dwelt on the fact that big ships could 
be propelled at a given speed with less power and fuel 
than small ships. They had a much larger range of 
operations, and for Great Britain that was a matter of 
much importance. Dealing with rolling, he remarked 
that a long slow roll meant a large angle, and big ships 
in the Navy had very commonly a period of fifteen 
seconds, or four rolls in the minute, which just fitted 
heavy waves. He had made investigations and observa- 
tions which strongly supported this view. A large ship 
and a slow period of necessity went together. As to bilge 
keels, Mr. White had no doubt made his case good. They 
were, under certain circumstances, of great value, but it 
had to be proved that they would be of use to such ships 
as the Resolution. 

After some remarks by Mr. Martell in favour of bilge 
keels, and a question by Mr. Henwood concerning liquid 
fuel, Mr. Biles spoke. He explained that while a great 
fuss was made about the rolling of ships in the Navy now 
and then, the same thing went on daily in the mercantile 
marine, and no one thought anything of it. As a fact, 
most of the great Atlantic liners rolled 80 deg. each way 
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in rough weather. It was taken as a matter of course 
than they should do so. No one anticipated the least 
danger because there was none. Such rolling was uncom- 
fortable, that was all. The stowage of cargo had a great 
effect in bringing about such an alteration in the period of 
rolling as might, on the one hand, make it synchronise with 
the wave period, and on the other might put it out of step 
with the waves, and he instanced one 4000-ton Atlantic 
st:amer which was aroller or not according to the way 
her cargo was stowed. Various expedients had been 
t-ied to avert rolling by mechanical devices; none had 
succeeded hitherto, but he hoped for better results from 
M-. Thornycroft’s investigations. 

Mr. White, in replying, said that really, as regarded 
Captain FitzGerald, he had nothing to apologise for in 
the design of the ships he had described, nor did he 
intend to apologise. He had only to deal with facts, and 
those he had set before them. It was the simple truth 
that bilge keels were not forgotten. To fit them or not 
had been carefully discussed, and it was decided not to 
fitthem. Then Captain FitzGerald was not correct in 
saying that that had happened which was not anticipated. 
In his own—Mr. White’s—book on “‘ Naval Architecture,” 
written twenty years ago, he had clearly shown that 
under certain circumstances every ship must roll heavily. 
It was physically impossible to prevent the rolling save 
by changing the circumstances. Certain ships in the 
Navy had an excellent character as stable ships; this 
stability was due to their rolling period. In designing 
the new ships every effort had been made, and with great 
success, to secure a similar rolling period, and no more 
could be done to get stability. The Royal Sovereign 
had been afioat for two years and eight months before 
she rolled. It was only under special conditions of wave 
length that she would roll. At certain seasons of the 
year, and in certain seas, ships with a given period were 
sure to roll. This could not be helped. All that could be 
done was to get the best average performance. As t> 
Mr. Henwood’s questions about fuel, as it was burned, 
the captain could if he liked take water into’ the 
double bottom, so as to keep the ship down in the 
water. He did not hold with the notion. “ put a 
penny in the slot and the ship will work.” He held 
that officers should be left a large discretion. As to 
oil fuel for ships of war, that was a subject which 
he positively declined to discuss. As to Admiral 
Field's suggestion about sending young men to sea, he 
assured him that they did what they could, but they were 
too short handed at the Admiralty to spare men. For 
the rest, his business was to build ships which should 
comply with conditions dictated by the Board of 
Admiralty, which included the most careful and com- 
petent men imaginable. As to the Centurion, they must 
remember that she was a very special ship, intended to 
go through the Suez Canal. She was sheathed and 
coppered, had a large coal capacity, and great speed. Our 
ships are not intended to fight each other, and the endless 
comparisons of English ships with English was waste of 
time; they should be compared with those of other 
countries. Mr. White concluded with a warm tribute to 
the merits of the Admiralty Board. 

A vote of thanks having been passed by acclamation, 
the chairman said that as time was short certain papers 
would be taken as read. The hall rapidly emptied, and 
Professor Greenhill then read his paper on stresses pro- 
duced by rolling, which was of far too abstruse a character 
to bear abstracting. 

On Thursday morning Mr. C. E. Ellis, the well-known 
Managing Director of Messrs. John Brown and Co.’s 
Atlas Works, read the first paper on 


‘RECENT EXPERIMENTS IN ARMOUR,” 


of which the following isa summary. The writer began 
by noting that the adoption of a new type of plate for 
three important battleships marks an epoch in the 
development of armour, and deserves special notice in 
view of the expected increase in our navy. When 
M. Barba, of Creusot, read his paper on armour in 1891, 
the writer considered that compound armour still held 
its own fully against steel, because it resisted projectiles 
of medium quality, as M. Barba admitted, better than all 
steel, and because its very hard face was specially 
adapted to resist shot striking obliquely. In support of 
this view the writer compared the results obtained by 
the Vickers all - steel and Cammell compound plate, 
tested on September 6th, 1888, on board the Nettle. He 
noted that Messrs. Cammell had themselves achieved 
considerable success with steel plates tested on board 
the Nettle, and both Brown and Cammell with nickel 
steel plates, used for the secondary armour of the Royal 
Sovereign class. These plates, each 4ft. by 4ft. by 4in., 
unbacked, kept out three Palliser 5in. shot, 49 Ib. in 
weight, with a velocity of 1200 f.s. For unbacked 
plates nickel was most beneficial in imparting toughness. 
The writer then noticed the excellent Vickers steel plate 
tested at Ochta in November, 1890, the Texel trial of 
Schneider armour in August, 1893, and successful trial 
of Schneider's nickel steel armour for the Tri Sviatitelia. 
St. Chamond has been singularly successful in the pro- 
duction of tough steel armour as well as Harveyed plates. 
In Ochta, in December, 1892, a remarkable plate was 
tested, made at St.Chamond. The Chatillon Commentry 
Company has made excellent deck plates, and has 
experimented with Harvey armour with good results. 

Krupp exhibited at Chicago several excellent plates, 
two of which were illustrated in the paper: (1) a nickel 
steel plate, 12ft. by 8ft. by 153in., which had thrown 
back four steel 12in. projectiles and broken up one of 
chilled iron; (2) a 10}in. nickel steel plate with a 
hardened face, against which five Krupp steel shot had 
broken up. The Dillinger Huttenwerke Co. has also 
made good nickel steel armour, and steel plates are being 
successfully made in Russia, Italy, and Austria, the firm 
= eee having been recently successful in trials at 

ola. 

The above results show that great progress has been 
achieved since the reading of M. Barba’s paper, but the 





particular matter to notice is the characteristic power of 
Harveyed armour to break up armour-piercing projectiles 
by imparting a specially hard face to all steel plates. 
Captain Tresidder devised a process of water chilling 
which was naturally applied to compound plates then 
made at Brown’s, and which gave very successful results, 
forged steel shot breaking up on impact like chilled iron 
projectiles. The Harvey process, by which steel plates 
have faces highly carbonised on the face and water 
chilled, has been still more successful, and having 
achieved great results when used by Bethlehem in 
America, has been taken up by Vickers and other British 
firms subsequently, and has been adopted by the British 
Admiralty for three important battleships now building. 

Speaking of the tests of different nations, American 
trials, the writer considered, were characterised by 
conditions rather more favourable to the plate than to 
the shot, while in France the reverse is generally the 
case. In English and some foreign trials, he held that 
the authorities had accurately gauged the resisting power 
of the Harvey plate, as in the Nettle tests of 6in. armour. 
These, he considered, indicated a superiority in resisting 
power as compared with wrought iron of 183 per cent., 
while in France a superiority was indicated of from 177 
to 205 per cent., according to the formula used. 

In the United States it has been assumed that, the 
nickel plates being found excellent, Harveyed nickel 
plates would be better than Harveyed all-steel. In the 
Indian Head trials of 1891, a low carbon all-steel Harveyed 
Bethlehem plate was beaten by a Harveyed high carbon 
nickel steel plate of the same company, but the amount 
of carbon affects the question. In Great Britain the cost 
of nickel led to a close examination, which led to an 
opposite conclusion to that arrived at in the United 
States. With a slightly increased tendency to crack, all 
steel has shown greater resistance to penetration. 
Besides the question of cost, it is found that high carbon 
nickel steel is unmachineable, so that it becomes 
impossible to drill and tap any small hole that may be 
required in the plate face. This difficulty has arisen in 
the United States. 

Next comes the important question of curving and 
shaping hardened plates as required. This has been 
regarded as aserious difficulty by both Dutch and Austrian 
Governments; but armour makers in this country have 
confidence in readily overcoming any difficulty in this 
respect, as the Bethlehem Company has succeeded with 
the side armour of the Maine, and as we have succeeded 
with sample Harveyed plates. As to mechanical tests, a 
4ft. by 4ft. by 9in. plate, which had broken up 6in. Holtzer 
projectiles without cracking, was tested mechanically, and 
it was found that in all of the ten samples taken from the 
unhardened portion the metal had not suffered. One 
remarkable characteristic of this kind of plate is the 
extraordinary power of resistance of small fragments, and 
has been conspicuously shown in a Bethlehem l4in. 
plate and a Brown 6in. plate. 

Altogether the writer held that it had been abundantly 
proved that Harveyed armour would be a more efficient 
defence to the vital part of any ship of war than any 
other kind, and he estimated their power at at least 
50 per cent. above the steel and compound plates of 
1888. Whether the gain be taken in increased power of 
protection on any given portion of the ship or in extend- 
ing the protected area, it is a matter of satisfaction that 
the British Admiralty have been the first European 
Naval Power to adopt the Harveyed steel armour. 


In the discussion that followed Mr. Hall, of Messrs. 
Jessop and Sons, spoke of the early success achieved by 
the firm to which he belonged, in thinner nickel steel 
plates, and he expressed such confidence in nickel steel 
that he suggested the possible success that might attend 
the construction of a small and heavily-plated ram, with 
nickel steel spur. In fact, he wished to call the atten- 
tion of Mr. White to the value of nickel steel applied to 
the ram, whose power had been so sadly impressed on us 
in the loss of the Victoria. 

Mr. W. Beardmore regretted that his experience in 
Harveyed steel armour had not been so successful as he 
could have wished. Having made a steel plate, and 
having submitted it to be Harveyed, with rather doubt- 
ful effect, he had since failed to get the process repeated. 
He took this opportunity of deprecating the manufac- 
ture of armour being confined to one or two Sheffield 
firms. 

Sir Nathaniel Barnaby testified to the value of the 


aper. 

. Eoatebe FitzGerald, R.N., asked whether the difficulty 
referred to the drilling in the face of nickel steel plates 
might not be got over by employing the arc light. 

Captain Orde Browne suggested that a false impression 
might be conveyed by the general statement that 
American trials were less severe than English, for all 
their earlier trials were considerably more severe than 
our own, although more recently we had tested our plates 
to destruction. He also questioned whether the gain of 
the Harvey process was not at present mainly applicable 
to thinner plates, the water-chilling effect being con- 
stant in the depth of its action and the carbonisation 
difficult to carry deep. He referred also to the disadvan- 
tage of keeping all armour for so many days in a furnace. 

Mr. White, the Director of Construction, expressed his 
appreciation of the great value of the paper as a complete 
record of experiments on“ tested armour.” He said that 
the Admiralty had no wish either to keep back facts or 
to limit the manufacture of armour to any number 
of makers. Early trials had not been published in the 
interests of makers who might suffer from publicity being 
given to unimportant experimental disappointments. 

He testified to the success of the first 2in. nickel steel 
plate brought forward by Mr. Riley and to the 4in. plate 
referred to by Mr. Hall. He spoke of the value of nickel 
in unbacked plates ; but in sidearmour he fully supported 
the author of the paper in advocating the advantage of 
Harveyed steel plates containing no nickel. The saving 
in cost was very great, but he spoke rather on the actual 











superiority of such plates. He said that the arc light drill. 
ing suggested by Captain FitzGerald had proved effectual 
in dealing with steel plates with hard faces. As to Captain 
Orde Browne's questions, he held that any theoretical 
diminution of good effect of treatment in thicker plates 
did not matter much, seeing that they had obtained a great 
measure of success up to all thicknesses with which they 
were at present concerned, and slowness in work at the 
furnace was met by multiplying the number of furnaces 
He held at the present moment England took the lead in 
the investigation of armour. 

Mr. Vickers observed that Mr. White had greatly relieved 
him of work in reply to questions raised. He regretted 
the omission of any plate trial in his record, but a had 
included all that he thought of as within the scope of 
the work, and all he could hear of, not omitting one 
unfortunate sample of his own firm’s work. As to are 
light drilling, he explained that it overcame hardness 
from water chilling, but not that due to nickel. It had 
been found also that the tendency of nickel to crystallise 
at a low temperature was damaging in the Harvey 
process, 








HARBOURS AND WATERWAYS, 


Tue Grand Canal Company of Ireland has had an increase 
of traffic to the extent of £4665 during the past year, and the 
directors have advised the payment of a dividend of 34 per 
cent. The capital of this company consists of £666,000 ordi- 
nary stock. At the meeting of the shareholders an arrange- 
ment was approved which had been made for the purchase of 
the Barrow Navigation, which extends from a junction with 
the Grand Canal at Athy to the tidal way at St. Mullins, 
passing through Carlow, Milford, Leighlinbridge, and Bag- 
nalstown, and going on to New Ross and Waterford. The 
capital of the Barrow Company is £60,000, and their last two 
dividends were paid at the rate of 3 per cent. The price of 
purchase was £30,000. This does not include the boats, 
horses, and other plant, which, at the option of the Grand 
Canal Company, may be taken at a valuation. 

East coast harbour of refuge-—The County Council of the 
East Riding of Yorkshire have sent a memorial to the 
Government calling attention to the desirability of a harbour 
of refuge being constructed on the coast of Yorkshire, the 
necessity for which, they point out, was seriously emphasised 
by the storm of November last. During the gale referred to 
no fewer than thirteen casualties occurred within an eighteen- 
mile radius of Flamborough Head. The stream of traftic 
which passes along this coast is very large. In addition to 
the colliers which are always going to and fro, there are the 
vessels engaged in the Baltic and continental trades, anda 
very large fishing fleet belonging to different stations along 
the coast. The Royal Commission which inquired into this 
matter in 1858, after examining 400 witnesses, reported in 
the following year strongly in favour of the construction of a 
harbour of refuge at Filey. Filey was also recommended 
by a committee which was appointed in 1883 to consider 
the best means of employing convicts. Sir John Coode, who 
was called upon to report on this matter, held that no site 
on the East Coast approached Filey Bay as a harbour of 
refuge, as it afforded ample depth of water for vessels of the 
largest class in the navy; the nature of the anchorage is 
excellent; there are advantages in favour of econonsical 
construction from the net of rocks known as Filey Brigg ; 
and also from the facility for obtaining stone from tlie 
adjacent cliffs. The plan he proposed was to carry the 
breakwater along the Filey Brigg reef of rocks to the extent 
of 1800ft., then curving to the south-east and terminating 
by an arm 1400ft. long bearing S.W. to W., the total length 
being 3200 yards and having the opening bearing nearly 
south. The entrance would be protected by the coast, which 
trends to the south-east. This breakwater would enclose 
200 acres having a 5-fathom depth at low water, and 400 
acres having 24 fathoms. The estimated cost was £860,000. 
A second scheme having an opening to the north, and ona 
more extended, scale was estimated to cost £1,250,000. 

Amongst local mariners and coastguard officers Bridlington 
appears to be more in favour than Filey. It is contended 
that for every vessel that now takes shelter in Filey fifty go to 
Bridlington. Bridlington has the advantage of the natural 
protection from northerly gales off Flamborough Head. In 
the bay are two shoals, called the Smithies, composed of 
limestone, which would provide a foundation for the required 
breakwater. Inside the bay, when dredged to the required 
depth, vessels of the largest capacity could shelter at all 
states of the tide, and in gales from all quarters. One design 
would require a breakwater 3} miles long, enclosing 300 acres, 
with anchorage of from 5 to 6 fathoms, the same area of 
over 4 fathoms, and 1400 acres over 3} fathoms. The 
other would provide 300 acres of deep water, and 1000 acres 
varying from 2} to 4 fathoms, and require a breakwater 
2? miles long. 

The formation of a harbour in Tees Bay was reported 
upon favourably by the late Mr. Rendel in 1855, and by Sir 
A. Rendel in 1883. The former placed the site at Hartlepool, 
and the latter at the mouth of the Tees, the estimated cost 
being £1,400,000. The next point in favour of this site is the 
ease with which slag could be obtained for its construction, 
whereas at Bridlington there is no material within ten miles. 
Another advantage is that, in the event of war, vessels going 
in the harbour could retire to a place of safety up the river 
Tees. A harbour outside the Tees would also have the 
advantage of obtaining supplies of coal and other materials 
from a large commercial centre, and in addition to acting as 
a harbour of refuge for ships passing along the coast, would 
prove of very great service to the vessels navigating the 
Tees, and in these respects be superior to either Filey or 
Bridlington. 

Cape Town.—The first of the new iron jetties in course of 
construction at the docks has been completed. This jetty is 
660ft. long and 70ft. wide, and runs at right angles to the 
breakwater, having a depth of 30ft. of water, and conse- 
quently capable of berthing the largest of the Union 
Company's steamers. The cost of this jetty and attendant 
works has been £73,000. The iron was sent out from this 
country ready for fixing, and the work has been carried out 
in a very short space of time, under the direction of Mr. 
Thwaites, the resident engineer, from the plans supplied by 
Messrs. Coode, Son and Matthews, who are the engineers of 
the Cape Government. 








Ar the meeting of the Association of Municipal and 
County Engineers, on Saturday, April 7th, at Reading, the break- 
ing up of macadam by machinery wil] receive special consideration. 
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ON THE CONSTRUCTION OF THE MODERN 
LOCOMOTIVE. 


SECTION V.—THE MACHINE SHOP, 
[Continued from page 172.) 


Tux following are a few operations that can be done by 
milling, which perhaps do not adequately represent what 
the author would wish to convey, but will tend to show, 
and perhaps suggest to some, the extent to which milling 
may be applied as far as locomotive or any other work is 
concerned. ; ! ms 

After the coupling and connecting rods—Figs. 227, 
929, in THE ENGINEER, vol. lxxv., page 228—have been 
marked out, they are placed two at once upon the 
machine table for milling by two cylindrical cutters, 
each 10in. diameter, and 1lin. long, on a din. spindle 
attached to the cross slide, and supported by three 
brackets. Each rod is fixed at its ends by aid of a 
jacket, which is simply a box, attached for the occasion 
to the machine table. These boxes have adjusting screws 
through their ends and sides, so that the rods can be set 
to the centre lines by aid of the surface gauge in the first 
instance, but of course after one side has been milled it 
acts as a foundation for the opposite. These are parallel 























| Fig. 278 clearly showing this. They are then dropped | 


| upon a pin fixed in the same table at each end, and 
| secured with nut and washer and milled round the 
| edges, cutters being used which leave all fillets and radii 
| alike. 

ne a SA, lie ENGINEER, Vol. lxxv., 
page 223—also for the Joy motion, after being marked out 
is placed upon a vertical milling machine, and the outside 
faces milled up by parallel traverse of the table, then the 
pin holes are drilled and again dropped upon the milling 
table, and the profile edges gone over. These, as well as 
the swing links and all other work with sides not parallel 
but straight tapers, are set so that one side is made parallel 
with the cutter or the traverse of the table, milled, and 
then the other side done. After each side has been 
machined they are put on to the table of a vertical cutter 
having circumferential movement, which mills the cir- 
cular ends or round corners. The only rough portion 
remaining is between the forks, and this is machined by 
using the jacket shown in plan and elevation—Fig. 279— 
and section A B—Fig. 280—which is held to the table by 
aid of the T slots, and the cutter passes to its work after a 
very rapid fixing. Finally—Fig. 281—refer also Tux 


ENGINEER, vol. Ixxvi. page 187, Fig.'253—shows, perhaps 


minute and ,j;in. feed per stroke, after which they are 
removed to the drilling machine, which really consists of 
two radial arms 18ft. 4in. apart, the table for each being 
a carriage or trolley on an 18in. gauge capable of free 
traverse, which enables the driller to give the frames 
longitudinal movement as the work proceeds, the whole 
— being exactly similar to that adopted for the 

arrel plates in the boiler shop, and previously referred to. 
Some frames require a set inwards at the smoke-box 
end, for radial-wheel clearance, and this is done on the 
straightening table by the afore-mentioned hydraulic jacks. 
The cross stay, motion plate, and the foot or drag plate 
are first machined on an ending or double-headed rotary 
facing machine, which will face up anything that goes 
between the frames of an engine. A little margin is 
allowed for adjustment of each head, there being twenty 
tools fixed in each disc—2ft. diameter—by wedge bolts, 
and speeded to 25ft. per minute, and lin. feed for steel cast- 
ings, and increased to 1}in.foriron castings. All theneces- 
sary holes for bolting or riveting to the frames, slide-bar 
brackets, anchor links, &c., are drilled and bored by the aid 
of jackets, and the steel castings are sent to the grinder to 
be scaled. The foot or drag plate has the bearing for the 
tender-buffer rubbing blocks machined by an end milling 
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cuts, and simple radii, which are formed by the horizontal | 
traverse of the table and the radius of the cutter, but for 

irregular profiles advantage is taken of a former made to | 
the exact dimensions required, fixed upon a stand at a 

convenient distance from the actual work, bearing against 

which is a cone, which is kept there by suitable weights, 

so that the cutter is able to take longitudinal and trans- | 
verse feeds without impediment by fixings. This method | 
is illustrated by Fig. 276, which shows the profiling | 
arrangements for the joint end of the coupling rods. In | 
the fixing of this, advantage is taken of the holes for the | 
crank pins, which have been bored out, so that by fixing 

standard mandrils in the T slots of the table, these rods 

are very expeditiously set and without trouble, and, 

moreover, there is no encumbrance whatever to impede 

the ee of the feed when once started. Fig. 277 is 

a side elevation and plan of the former and its stand. 

After these operations have been accomplished, the bolt 

and oil syphon holes are drilled and reamered out, which 

finishes the machine work. Nothing now remains but to 

finish on the fitting bench, by coupling up the brasses 

and straps to the connecting rods, and forcing in the 

bushes of the coupling rods, then all is ready for the 

erecting shop. 

The valve rods and anchor links—Figs. 233-35, THe ENGt- 
NEER, Vol. lxxv., page 223—are first milled upon each side 
of the boss, and afterwards the pin holes drilled, two at 
once by the aid of a jacket, with case-hardened bushes and 
a twist drill. Afterwards they are put on a 2in. mandril 
in the centre of the table of a vertical milling machine 
and worked round the bosses. Then they are placed upon 
the table of a small profiling machine, and milled upon 
the flats by the aid of a jacket, which is secured to the 
table, and made specially for this job; they are of suffi- 





cient depth and width to receive the ends of two links— 








as well as any previous illustration, the ease with which a | 
difficult job for a slotting or shaping machine is done. 
Now that milling as a class of work has been 
dispensed with, it may be advantageous to follow 
the rest of the machine shop practice in a more or | 
less precise order, such as frames and appendages, 
wheels and axles, cylinders and motion, &c. Fig. 282 
shows the frame plate as it is received from the mill floor, 
also, as it leaves the slotting machine, the centre lines of 
buffer, cylinders, axles, and the drilled clearance holes 
for the slotting tool. All frames are first put on to the 
levelling table, tried over, marked and straightened by the 
aid of two hydraulic jacks, which are attached separately 
on carriages, or conjointly on one carriage, having longi- 
tudinal movement, the jack itself being capable of travers- 
ing transversely. Dealing with frames, it has been found 
referable to dispense with the thin template, as it is so 
iable to get out of truth by constant use, such as 
buckling, no matter how well it is braced with angle 
irons, which are always more or less in the way, and the 
means adopted in its place is to mark out one frame, 
which is a two hours’ job, and proceed in a somewhat 
similar manner to that described in the boiler shop prac- 
tice—Tur ENGINEER, vol. lxxiii., page 1. This serves as 
a jacket for drilling and marking out, until the last batch 
is finished. They are slotted at a three-head slotting 
machine, four pairs—or eight frames at once—each head 
having a drilling arrangement for the slotting tool clear- 
ance, the plates being first roughed out by the three 
se tools, which are jin. or lin. wide at the point, 
eaving jin. for finishing. All bolts and cramps are 
slackened previously to finishing, to allow the elimina- 
tion of any spring or buckle that may be held by internal 
strain, and released by the removal of the roughing-out 
pieces. They are then finished, twelve strokes per 














or facing cutter. These blocks are case-hardened mild 
steel plates, 14in. thick. It is then planed for the various 
brackets, for holding such as the brake-shaft carriers, &c., 
everything being finished to template size. Illustrations of 
these castings are given in THE ENGINEER, vol. lxxiii., 
page 423, Figs. 66-68 ; and vol. lxxiv., page 26, Figs. 87 
and 103. 

The hornblocks—see Fig. 98, page 26, THE ENGINEER, vol. 
lxxiv.—are first planed for the frame seating to template 
a quantity at once, at 21ft. per minute, and then sent to a 
vertical milling machine for machining the axle-boxseating 
and the space for the adjusting wedge. Thisis accomplished 
by placing the casting planed face downwards upon a 
jacket, which at once fixes it, and then passing a cylin- 
drical cutter over each side, which covers the whole 
surface, and afterwards this is removed and a facing 
cutter placed upon the same spindle to cut out the 
groove for the adjusting wedge. It is then slotted at the 
bottom for the keep and also for the wedge bolt hole. 
The holes are then drilled through the cast iron jacket 
—Fig. 283—having hardened bushes, to standard lin. 
holes. It then goes to the bench, and the wedge, keep, 
&e., are all put together and sent in sets to the erecting 
shop. 

The axle-boxes shown in Figs. 157-161, THz ENGINEER, 
vol. lxxiv., pages 384 and 573, are made of phosphor bronze. 
Steel castings are also used, wrought iron case-hardened 
being a thing of the past. The bronze boxes are first put 
on to the planing machine twenty-two at once, in two rows 
of eleven each, upon parallel strips, and secured to the tables 
by bolting to the T-slots, for machining to gauge between 
the jaws for the keeps, the cutting operation being per- 
formed from the cross slide and the feed vertical. After 
the keeps have been planed, they are dropped in a gocd 








fit and the 14in. hole opened out for the mild steel case- 








218 


THE ENGINEER. 





Marcu 16, 1894, 








hardened pin which carries the spring link. The boxes 
are again fixed on the planing machine attached to a 
double angle plate, which is secured to the table, and brings 
them within range of the tool boxes upon each upright, 
besides those on the cross side, thus machining one horn 
seating and one face of twelve boxes, six on each side, at 
one operation, this method being repeated for the other 
seating and side. Afterwards they are taken to the 
bench, and the lids or caps to the oil and tallow boxes 
fitted on. In passing to the erecting shop, they stop at 
a handy little shaping machine which puts the oil grooves 
in the horn seating, a much neater and quicker job than 
chipping; and here it may be mentioned that many oil 
grooves in various seatings, &c., such as slide blocks, are 
milled in at a quick rate by a small circular cutter. The 
boxes are bored six at once in a machine located near the 
erectors, and dealt with in that section. The speed of 
the table for planing is 25ft. per minute, and the feed 
jrin. for each stroke. This speed, compared with that 
for turning brass, appears very low, but it must be re- 
membered that wear and tear, which takes place in a 





centres are then adjusted by the set screws and rigidly | 
keyed up, care being taken that they do not move during | 
this operation. Fig. 284 gives the longitudinal elevation 
and Fig. 285 the end elevation of these centres, with 
jack bolt complete. The whole arrangement is then | 
placed in the crank sweep milling machine, which, 
mter alia, consists of a disc with about eighty ordi- 
nary tools wedged in the periphery, 4ft. 2in. in dia- 
meter, and havinga circular speed of 10ft. per minute. 
The feed can be adjusted so that as a less number of 
cutters are engaged simultaneously, it can be increased, 
and may average 6in. per hour circumferential speed of 
feed, the centre of the crank pin for the radius; or in 
other words, the whole space, may be removed in from 
eight to ten hours, leaving jin. for finishing the crank 
pin. This machine has been described upon more than 
one occasion, and is well known. The crank is then removed 
to the finishing lathe and completed, four tools being used, 
that is two back and two front slide rests. The webs are 
then slotted round, there being two tools in separate boxes 
on the same head, each the required distance apart, 


Fig 282. Scale £-10 
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of ordinary dogs to the face plate, and this pit i 
by a parting tool, which is made out of lee Gal a 
deep, jin. wide at the top, and tin. at the bottom, jumped 
up to fin. wide at the cutting edge. While thus fixed 
they are rough turned all over, including the wheel seat 
topping on the tread, and also the sides of the balance 
weight. They are then re-annealed, and the wheel 
seat is bored to the standard size, and pressed on 
to the axle. The pair are then turned to gauge 
for the tires, the speed varying from 16ft. io Istt 
per minute, Fig. 287 shows an extremely handy chuck 
for wheels of small diameter, say bogie, &c., which 
is attached to the ordinary face plate. The drivers aro 
represented at A, the bearings for the spokes at B and 
adjustment under therimatC. This arrangement admits 
of the following operations being performed during the 
one setting :—Boring the boss or wheel seat, turning the 
tread, and facing upon each side of the rim. - 
The crank pin seatings are then bored out ata quarter. 
centre boring machine, parallel and both at once. This 
machine consists essentially of two headstocks, fixed 
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high degree upon every reversal of the table, would be 
accelerated by any increment of speed. 

The crank axles—see Figs. 219-222, Toe ENGINEER, vol. 
Ixxv., page 157—are first put in the lathe, square-centred, 
cut to length over all, and rough turned on the wheel seat 
and journal, leaving in. for finishing and also a square 
ridge in the fillets A, Fig. 284, to assist in the adjust- 
ment of the quadrant centre plates. They are then 


placed on the setting-out table to ascertain the 
error, if any, in the twist, which is never more 
than jin. Every crank must be tested for this, and 


the quadrants accurately set accordingly, for the 
finished crank depends entirely upon the initial adjust- 
ment and firm fixing of these quadrant centres. The 
error itself is discovered by setting level the horizontal 
sweep, and then fixing a square up against the ridges in 
the fillets A, and marking at the top of the vertical sweep 
upon each side, which shows the error to be the forma- 
tion of more or less than the right angle. This is then | 
divided between the two throws, by canting the hori- | 
zontal sweep in the required direction, which alters | 
slightly the position of the centre lines, and is 
finally eliminated by the slotting machine. It has 
never been known suflicient to return the crank to the | 
forge for re-adjustment, if that were so trouble would | 
ensue, for the forge twisting template is better looked | 
after than to admit of so much error. 


The quadrant | 





which arrangement necessitates only a Sin. stroke, twelve 
per minute. Itis fixed for slotting by simply dropping 
into a box—Fig. 286—which is fixed and secured to the 
tables, and has a graduated scale which facilitates any re- 
quired adjustment. The straight axle—Fig. 226 Tur 
ENGINEER, Vol. lxxv., page 157—is turned accurately to 
gauges, and the same speed is employed as for the pins and 
journals of the cranks, viz., 22ft. per minute, with a feed 
of jin. to fin. per minute. The key seatings are milled 


out at one cut, on a specially arranged horizontal machine. | 


They then have the wheels pressed on at the wheel press, 
a total of one ton to two tons per square inch on a Qin. 
ram being employed. This range of pressure is not 
in any way due to inaccuracy of turning or boring, 
because every axle and every wheel seat, will be 
turned and bored upon every occasion to gauge and 
template, as near as any operator’s touch will permit ; but 


mostly to a difference in materials, cast iron of course | 
requiring the least, and in steel castings some wheel seats | 
| drilled into the tire 14in. deep for the end of the set 


may be harder than others, and a little extra resistance 
in the wheel seat makes a large difference on the pressure 
of the ram. Afterwards the wheels are keyed up, the | 
crank pins for the outside rods fixed, and the whole sent 
to the erectors. | 
The wheels—Figs. 91, 94, page 25, Tux ENGINEER, vol. | 
lxxiv.—after being annealed and dressed up, come into | 
the shop with the gits on. They are chucked by the aid 





upon one bed at a suitable distance apart, and in eac’s is 
the gearing for driving the boring bar, The wheels and 
axle are placed between the centres, one crank pin seating 
below in a vertical centre line, the other seating will then 
be either leading or trailing. Between the wheels are 
two other standards or frames, for supporting the other 
end of the boring bar in a pedestal ; this for the vertical 
seating is simply arranged for upward or downward 
traverse only, whereas the opposite can be transferred as 
required, leading or trailing, with a certain range of hori- 
zontal traverse, the boring bar being also capable of simi- 
lar re-arrangement. The wheels are now ready for the 
tires, which have been bored and grooved to template at 
10ft. to 20ft. per minute. These are put on by expanding, 
Bunsen jets bie the heating medium employed, which 


| is simply a perforated tube encircling the tire, and giving 
| to the whole a very uniform heat. The jin. tapping holes 


are then drilled through the rim for the securing bolts by 
a double-headed drilling machine, a smaller hole being 


screw, it being turned down accordingly. 
(To be continued.) 








THe Tower Bripce,—At a meeting of the Court of Common 
Council, on the 8th inst., it was announced that the Prince and 
Princess of Wales had consented to open the Tower Bridge on a day 
in June next to be hereafter fixed. 
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RAILWAY MATTERS. 
Tux Great Northern Railway Company has built recently 


t Doncaster two new express engines of the famous 8ft. ‘‘ single” 
clase the first constructed for seven years, viz., since 1887. They have 
the latest improvements—sand blast, carriage-heating ap aratus, 
&c., but in all main points are identical with Mr. P. Stirling’s 
original design of 1868, 


Tye convention regarding the cession of the working 
of the Bellova-Sarembey section of the Oriental railway to Bulgaria 
has been signed at the Ministry of Public Works by the Ottoman 
and Bulgarian representatives of the Eastern railways, The 
arrangement also comprises the Bellova-Vacarel Railway, which 
was seized by Bulgaria in 1888, and provides for the payment of 
an annual indemnity. The convention, which holds good for ten 
years, will now be submitted to the Porte for approval. 


Anovt 10 per cent. of the electrically welded rails in 
Boston have, according to an American contemporary, broken 
in service. The experiment proved that a continuous rail, pro- 
tected by the pavement, shows no ill effect from expansion ; but 
whether the rails broke from contraction or from inherent weak- 
ness due to the welding, is yet to be determined. Hereafter the 
entire end surfaces, including the head, will be united, and care 
will be exercised not to injure the fibre of the metal or to restrain 
the expansion due to the heat. 


Tur Secretary of State for Foreign Affairs has received 
from her Majesty’s Consul at Cairo a despatch reporting that the 
Egyptian Railway Department will, until the 15th of May next, 
receive tenders for the construction of two bridges over the Nile 
and of three lines of railway, namely, Menouf to Achemoun, 
Barraris—section of Belcas to Bielah, section of Bielah to Kafr- 
Cheikh—and Guirgueh to Nag-Hamadi. The plans, specifications, 
&c., in French, may be seen at the Commercial Department of the 
Foreign-office, London, 8.W., between the hours of eleven and six. 


An unusually large number of new railways were 
opened in Russia towards the end of 1893. One of these, 140 miles 
long, is an addition to the South-western system ; another, 88 miles 
long, east of Warsaw ; a third, 25 miles of narrow gauge line, and a 
fourth, the branch of the Viadikaukaz line 166 miles long, east- 
ward along the northern foothills of the Caucasus to the Caspian 
Sea at Petrovsk—the first rail connection of the Russian system 
with the Caspian, the line from the Black Sea to Baku being sepa- 
rated from the other Russian railways by the mighty range of the 
Caucasus, while the Volga has been the only transportation route 
to and from the Caspian. 


Work on the stations over the West Highland Railway 
is being rapidly proceeded with, and at several places the offices— 
of brick and timber for the most part—are nearing completion. 
Within the past day or two the general passenger superintendent, 
general goods manager, and other officials of the North British 
Company, who will have the working of the new line, were inspect- 
ing the Helensburgh section with a view to arranging working 
details. The railway is expected to be opened in July, according 
to present calculations. A feature of the new route will be the 
running of corridor trains from Craigendoran to Fort William. 


Tue recent returns of accidents to railway servants 
shows that for each of thirteen years for which returns are given, the 
servants killed in the employ of each company were as follows:— 
Caledonian, 1 in 409; North British, 1 in 477; Lancashire and 
Yorkshire, 1 in 552; South-Eastern, 1 in 608; London and South- 
Western, 1 in 620; Great Eastern, 1 in 646; Midland, 1 in 750; 
Great Northern, 1 in 754; London and North-Western, 1 in 767; 
Higbland, 1 in 774; London, Brighton, and South Coast, 1 in 787 ; 
Great Western, 1 in 582; North-Eastern, 1 in 1129. Why the 
Caledonian Railway Company should kill 1 in 409 of its servants 
per annum and the North-Eastern only 1 in 1129 is a matter which 
causes one to question the whole of the figures, 


AccorbING to the report on the Intercontinental Rail- 
way by Mr. William F, Shunk, of Harrisburgh, Pa., the distance 
from New York to Buenos Ayres is 4300 miles, which could be 
reduced to 4000. The cost of the roadbed and bridges on the line 
to be built would be £6000 a mile, and for a road and equipment, 
ready for operation, £10,000. The northern division of the line 
surveyed lies along the Pacific slope from Tehuantepec to the Bay 
of San Miguel, crosses the Isthmus, thence to the river Atrato, and 
ascends the Sucio, an affluent of that river, to the vicinity of 
Antioquia. The southern division ascends the valley of Canca 
River for 300 miles, and thenceforward occupies an upland ranging 
from 7000ft. to 12,000ft. above the sea, between the great Cordilleras 
of the Andes, blocked by occasional cross ridges. 


Amona the committees appointed by the Master 
Mechanics’ Association to report this year, none is so important 
as that on “ Boiler and Fire-box Steel.” This committee has had 
one meeting, and it is to be hoped that work will not be inter- 
mitted. There never was a time, the Railroad Gazette remarks, 
‘*when steel makers were as ready as now to fill any reasonable 
specification at a low price. Fire-box and shell steel according to 
Government specifications has been recently sold at a price lower 
than inferior boiler steels were sold at last year, and now is the 
time to make up a standard specification for locomotive boiler 
steels that will answer all the practical requirements for a _— 
time tocome. This is what is expected of the committee, an 
there are several railroads which are awaiting the report of the 
Committee, hoping that it will contain a recommendation looking 
to standard specifications,” 


An exhibition was given of the two-line railway known 
as the Boynton Bicycle Railroad between Hagerman Station and the 
Great South Bay, at Bellport, L.L, on the 16th, which was 
witnessed by 27 members of the Massachusetts Legislature, 
including the members of the Senate Transit Committee, the 
Senate Committee on Street Railways, and the House Committee on 
Transit. In addition to the above there were about 100 prominent 
railroad men from different parts of the United States. The road 
is two miles long, but in that short distance a speed of over fifty 
miles an hour was obtained. This is another of those inexplicable 
curiosities like the so-called single-rail railway, which always have 
at least three rails. This bicycle railroad has two rails, but by 
way of varying the monotony of the ordinary railway with two 
rails on the horizontal plane, and by way of increasing the cost of 
construction, the two rails in the Boynton bicycle road are placed 
vertically one over the other. They are held in position by large 
frames thoough which the carriages pass and which are supported 
on columns, 


On the 20th of January the boiler of a locomotive burst 
at the Ringwood station, Melbourne, with terrific explosive effects, 
although no person sustained any injury. The boiler was torn open 
like so much paper, and one piece of the boiler plate weighing 
7 ewt. was found 200 yards away from the line. A lamp-room, a 
small wooden structure— opposite to which the —_ was standing 
—was completely demolished. Windows were broken in houses 
more than a mile distant by the concussion. Both the driver and 
the fireman were on the engine at the time, and the Adelaide 
Observer says this accounts for their escape, the force of the explo- 
sion being expended laterally. Had they been standing on either 
side of the engine they must have been killed. The pointsman had 
walked past the engine just before the accident; and the guard, 
who was making his way towardsit, was called back by the station- 
master for some purpose and delayed for a moment. To this 
circumstance he probably owes his life. The engine was built at 
the Phoenix Foundry, Ballarat, and had been in use eleven years. 
Mr. Richardson, Minister of Railways, has decided to appoint a 
Board of three experts, outside the department, of acknowledged 
skill in mechanics, to inquire into the cause of the explosion. 


NOTES AND MEMORANDA. 


AN interesting article on ‘* Homogeneous Division of 
Space,” describing the means of dividing any volume of space into 
equal and similar parts without residue, and also for dividing any 
area into equal forms of varied patterns, the design of which may 
be determined, was printed in last week’s Nature. 


In a paper on “ The Allotropic Transformation of Iron 
under the Influence of Heat,” M. Georges Charpy draws conclu- 
sions indicating that the transformation is more rapid at the 
higher temperatures, but appreciable time is required, and hence 
duration of heating as well as temperature should be regarded in 
metallurgical operations, 


THERE are about 200,000 miles of telephone wire owned 
by the Western Union Telegraph and the American Bell Telephone 
Companies, says the Chicago 7ribune, and the former company is 
said to own a four-fifths interest in these wires. The telephone 
has a monopoly in about 2000 cities and towns in the United 
States, serving 175,000 subscribers and furnishing the means for 
550,000,000 talks in 1893, The profits of the company are claimed 
to be £800,000 per year. At an estimated cost of £40 per mile 
for stringing a single telephone wire the plant of wire and poles 
alone is claimed to represent about £8,000,000. The Bell patent 
on the telephone receiver having expired, anyone in America can 
now put up his own short line telephone ; but he must still pay as 
before for the advantages of being connected with a system which 
can afford an extended service, 


A PAPER on the symmetrical aplanatic objective was 
recently read before the Paris Academy of Sciences by M. Ch. V. 
Zenger. The author has constructed systems of lenses imitating 
as far as possible the conditions obtaining in the human eye. He 
gives the necessary mathematical investigation. Two lenses, a 
——_ lens of phosphate crown glass, and a plano-concave of 
orate crown glass of less refracting and greater dispersive power, 
are combined to produce a system for which it is claimed that 
(1) the achromatism is exact for the entire length of the spectrum ; 
(2) astigmatism is corrected very thoroughly; (3) spherical 
=i to 1 
F 20 2% 
to the minimum value of a second of arc ; (4) the curvature of the 
field is absolutely corrected. 


THE committee on standard sizes for catalogues, speci- 
fications, &c., appointed at the last meeting of the Master Car 
Builders’ Association, has made a report recommending the follow- 
ing standard sizes. Postal card circulars, 3/in, by 64in.; pamphlets 
and trade catalogues, 3}in. by 6in., 6in. by 9in., and Yin. by 12in.; 
specifications and letter paper, 8jin. by 10fin. The matter of 
standard sizes for pamphlets and trade catalogues was discussed 
editorially in our issue of June 29th, 1893. The 6in. by Qin. size 
appears to be the coming standard and its universal adoption is a 
much desired end. A library of catalogues classified by subjects 
isa great convenience. We have often dealt with this subject, 
and agree with the Jtai/road Gazette, which says :—‘‘ Any variation 
in size which hinders grouping the pamphlets on one subject in one 
case or compartment is a serious hindrance in arranging them for 
convenient reference.” 


A REPORT on the discovery of crude petroleum on 
the Ashwick Estate, Somerset, was recently prepared by Mr. 
Boverton Redwood, F.1I.C., and Mr. Topley, F.G.S. They stated, 
as the result of their investigation, that sufficient oil exists in the 
locality to warrant the expenditure necessary for boring, and that 
the detonations of a few charges of a high explosive in the well 
might have the effect of liberating deposits of the eil in the con- 
tiguous rock and causing a further considerable flow into the well. 
This recommendation was acted upon on Saturday last at Ashwick 
Court with satisfactory results, an ounce and a-half dynamite 
cartridge being used. The water came up thickly coated with oil. 
Mr. Redwood and Mr. Topley state in their report that the speci- 
mens of the oil obtained from the well at Ashwick were trans- 

arent, of straw colour, exhibited practically no fiuorescence, and 
had an odour resembling that of refined rather than crude oil. It 
bad a specific gravity of ‘816 at 60 deg. Fah., and a flashing point 
of 175 i Fah, by the closed test. 


At a recent meeting of the Edinburgh Royal Society 
Dr. John Murray gave an address on the floor of the ocean at 
great depths. He discussed the character of the deposits and the 
organisms found at the sea-bottom by the Challenger expedition. 
Exclusive of the protozoa, certain species were found in Antarctic 
waters which corresponded to species found in Arctic waters, while 
no such species were found in intervening tracts. This may be 
supposed to have been due to the production of the same species, 
from different origins, under the same conditions; but it is more 
in accordance with modern ideas to suppose that they had a 
common origin. Dr. Murray suggested that the common origin 
was referable to a period when the whole ocean had a fairly 
uniform high temperature of perhaps 70 deg. or 80 deg. Under 
this condition there might have been a universal fauna. As the 
polar regions became colder, similar portions of the fauna became 
adapted to the like conditions of the northern and southern tracts ; 
while the portion which was forced to retreat from the colder 
regions was now represented by the fauna of the coral reefs and 
tropical waters, 


Mr. Joun AITKEN recently read the third part of a 
paper to the Edinburgh Royal Society on the number of dust 
particles in the atmosphere of certain places in Great Britain and 
on the Continent. Observations had been taken at Hyéres, 
Cannes, and Mentone. There the air was never found to be very 
pure, the lowest number of dust particles recorded being 600 per 
cubic centimetre. At the Italian lakes the conditions were found 
to be somewhat similar. When the wind blew up the slopes from 
the valleys, the number of dust particles was greater than when 
it blew across the mountain tops. On the Righi it was also found 
that the air from the mountain was purer than the air from the 
plains, The haze increased with the number of particles. A con- 
nection was also observed between the amount of dust and the 
appearance of the sunset. When there was much dust, the light 
was warm and soft ; when there was little, the lighting on the 
landscape was cold, clear, and sharp, A careful series of observa- 
tions had also been taken at Kingairloch, which, along with others, 
had been used in the determination of constants in equations con- 
necting the haze with number of dust particles, 


One of the factors in the self - purification of 
water in rivers is regarded by some authorities to consist in the 
destruction and oxidation by bacteria of some at least of the 
organic material present. Professor Pettenkofer is of opinion that 
the green living algze found in the river Isar also play no unim- 
—— part as oer agents. Professor Schenck, who has 

een making a special study—from this point of view—of the 
Rhine in the neighbourhood of Cologne, mentions that, to his 
surprise, he found comparatively few algie where most impurities 
were present, the former being apparently crowded out by the 
large masses of bacteria, On the other hand, Professor j So 
Frankland has recently stated that, contrary to what might have 
been anticipated, he found a comparatively small number of 
bacteria present in the water of a lock, which was so turbid that 
it was practically opaque when viewed in a glass, by reason of the 
immense number of alge present. Professor Shenck’s investiga- 
tions show that the alleged action of green alge as important 
water purifiers cannot be accepted without reservation, but that in 
the case of each river or stream the nature and growth of these 
plants must be studied. He conclades that the sewage of Cologne 
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MISCELLANEA. 


WE understand that Mr. J. Harrison Carter is erecting 
new works at Dunstable, on the London and North-Western and 
Great Northern lines, where be will manufacture flour mill, and 
his general grinding, crushing, and disintegrating machinery. 


AmonG ordnance experts in the United States the 
experiments to be made with nickel steel for guns is being watched 
with intense interest, for it is claimed by the nickel people to be 
the most important departure in gun manufacture of modern 
times. Judging from all the tests so far made, it is believed that 
the new nickel gun will exceed in performance all that the most 
sanguine advocates of the system have claimed. Time will show. 
No sensible man prophecies until he is quite certain. 


THE bicycle seems to have thoroughly established itself 
as a trustworthy vehicle for long distances. We learn that on 
Saturday last Mr. R. L. Jefferson commenced a journey from 
London to Constantinople. He started from Constantinople at 
Olympia, and will travel through France, Switzerland, Italy, 
Hungary, Servia, Bulgaria, and Roumelia. He rides a “‘ Swift” 
safety bicycle, geared to 56in., and expects to reach bis destination 
about the end of May. The object of Mr. Jefferson’s ride is the 
production of a book on the countries he will pass through. 


Aw International Exhibition of the Book and Paper 
Industries will be held this year in Paris, from July to December. 
This exhibition promises to be very interesting, as it embraces the 
various branches of book-making and the manufacturing of paper, 
as well as the machinery, implements, materials, &c., used in the 
different processes. Mr. Gaston Rebours, the Paris representative 
of Scribner's Magazine, bas been appointed commissary to the 
British section, and will be happy to answer demands for informa- 
tion or admission, which should be addressed without delay to his 
offices, at 33, Soho-square, London. 


SEecrETARY HERBERT is considering the question as to 
who owns the scrap nickel steel which accumulates in the manu- 
facture of armour-plates and appurtenances for the U.S. Navy from 
material belonging to the Government. The Government claims 
that in the manufacture of armour either the scrap should be 
employed or credit for its money value should be allowed. On the 
other hand, the armour manufacturers claim that they cannot use 
the scrap steel without going to considerable extra expense, and 
that they should not be required to do so without a fair compensa- 
tion. The Carnegies, according to an American contemporary, 
now have on hand about 2000 tons of scrap steel, and the Bethlehem 
Company has about 2200 tons, and nickel steel costs the Goverr- 
ment about 500 dols. a ton. 


Tue French have discovered, and are actively working, 
a coal mine in Tonquin, which promises to produce excellent coal 
in large quantities. The mine is situated about eight miles from 
Port Hongay, in the Bay D’Along, and a railway has been laid 
down for the whole of that distance. The offices and huts of the 
miners are all situated at Hongay, and the workpeople are conveyed 
to the mine every day by train. The mine itself is called Hatou. 
The length of the seam is given as 16 miles, and it is, according to 
the 7 mes, nearly 200ft. thick. The supply is, therefore, practi- 
cally inexhaustible. At present about 300 tons a day are extracted 
by the simple process of quarrying, the mass of coal having only a 
very thin layer of soil on the top. The miners are exclusively 
Annamites, of whom about 200 are employed, but the higher 
officials are all Frenchmen, although the capital of the company, 
strange as it may seem, is chiefly held by English merchants at 
Hong Kong. 


A suir canal across Floridais again talked of. Southern 
States newspapers say that a final survey will be made shortly. 
The canal is intended to be 150 miles long, about 300ft. wide, and 
deep enough to accommodate large ships. It will, according to 
estimates, reduce the distance from New Orleans to Liverpool 
1000 miles. The Charleston News and Courier says :—‘‘ Who is 
pushing this undertaking is not stated, but it is an interesting and 
important one. It will shorten the distance from all the chief 
Atlantic ports to New Orleans as much as from Liverpool to New 
Orleans. It will make the distance by water from Charleston to 
New Orleans and Mobile less than from Charleston to New York 
and Philadelphia. It will revolutionise the commerce of the gulf, 
and add greatly to the business of all the gulf ports. It will make 
Alabama coal, moreover, nearly as cheap in Charleston as in 
Mobile, and Western coal and corn and wheat, &c., nearly as 
cheap in Charleston as in New Orleans.” 


Tue thirteenth annual meeting of the London Sanitary 
Protection Association was held on Monday, March 5th, at the 
offices, 21, Great George-street, Westminster, Surgeon-General 
Munro, C.B., in the chair. The report showed that during the 
past year 488 houses had been inspected for the first time, great 
attention being given to thoroughly testing house drains as to their 
freedom from leakage into the surrounding soil. Experience 
showed that these drains, though free from obstruction and well 
ventilated, were frequently in a most dangerous condition frem 
bad jointing, and a!lowed the escape of sewage into the soil beneath 
the house. The great need of such an association was shown by 
the fact that nearly 69 per cent. of the houses inspected for the 
first time were in a more or less bad condition. The engineers 
have been experimenting with a smoke machine which, it is hoped, 
will render the smoke tests for such parts of the drainage system 
as are not amendable to the water test more thorough and reliable. 


Very large extensions of the wharves of Karachi Port 
are being make by the trustees, and about 2000 tons of material 
have recently been sent out for the purpose by the Leeds Steel 
Works. Some of the material is of remarkable scantling. For 
instance, in the 2000 tons there were about 600 tons of 5in. and 
Gin. round steel bars for piles of the extreme length of 51ft. We 
believe this is the first occasion when piles of so great a length 
have been supplied in one piece. Of angles and channels there 
were about 300 tons. Of compound girders, composed of 14in. 
joists, with top and bottom plates, and stiffeners at distances a few 
feet apart, there were over 300 tons, and of ordinary rolled steel 
joists there were over 400 tons. In addition to this there were 
abont 300 tons of other work, about half of which consisted of cast 
iron pile screws, &c., and the remainder of the various bolts, 
straps, and wrought iron for attachments. The work was carried 
out under the inspection of Mr. Edward Jackson, M.I.C.E., 
London, assisted by Mr. H. R. Jackson, of Doncaster. 


TE North German Lloyd Company, which was at cne 
time accustomed to entrust the building of all its crack liners 
to Clyde builders, has within recent years patronised home firms 
for several of the vessels of this class, and at the present time it 
is having built by Herr Schichau, of Elbing, Prussia—whose name 
as the builder of fast torpedo boats and of torpedo ‘‘ catchers ” is 
as well known as Yarrow or Thornycroft—two twin-screw vessels 
of 6500 tons for the Southampton and Eastern service. This is the 
first time the North German Lloyd has gone to Schichau, and it 
is on his part the first time he has been called upon to build such 
large vessels. Notwithstanding this, the works at Elbing were 
founded so long ago as 1837—considerably abead of the firm 
establishment of the iron age in shipbuilding in this country—and 
from them have emanated no fewer than 545 steamers for sea and 
river service, many of the latter of high speed ; 190 being torpedo 
boats and torpedo cruisers with speeds from 20 knots to 26 knots 
per hour ; one, the torpedo boat Adler, having attained the excep- 
tional speed of 27°4 knots, which is slightly ahead of the estimated 
speed of the fleet of torpedo catchers this country is at present 
engaged producing. Still more notable is the work in marine 





may be discharged into the Rhine because the vicinity of the entry 
is very suitable for the aggregation of masses of bacteria, and other 





purification factors exist, 


engineering executed by the firm. This is represented by 665 
engines, of which 355 are of the triple-expansion type, the total 
| ndicated horse-power being 326,000, 
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THE CARGO STEAMER TURRET AGE 
MESSRS. W. DOXFORD AND SONS, SUNDERLAND, BUILDERS 
(For description see page 221) 
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THE TURRET AGE. 





THE prescience implied in the selection of the name 
“Turret Age’ for the novel type of cargo steamer built last | 
year by Messrs. Wm. Beales and Sons, of Pallion Yard, | 
Sunderland, is rapidly being justified. This firm, who, | 
as is now well known, are the patentees of this “ turret” 
type of cargo steamer, have already produced two such 
vessels—the Turret and the Turret Age—which are now 
in actual service and giving every satisfaction. At the 
present time they have three more under construction in | 
their yard, each of a deadweight capacity of 3800 tons on a 
draught of 19}ft., while they have also, on order, four additional | 
vessels, of a deadweight capacity of 5200 on about: 20sft., | 
and one vessel with a deadweight capacity of 2900 tons on | 
17ft. This makes in all eight of these steamers now in 
progress, and two afloat; a goodly enough fleet when it is 
considered that it is only about eighteen months since | 
the firm completed the first vessel of the type. The vessels | 
at present under way, like the two already completed, are for | 
North-East Coast owners, but the vessels more recently 
contracted for are to the order of London owners, a circum- | 
stance in itself which points to a spread of the favour with | 
which the turret type is regarded. 

On page 220 and above we give external views of the Turret 
Age while on the stocks, about ready for launching, and on 
page 220 an interior view of the fore-body framework and inner 
bottom as seen from near midships. The latter illustration | 


| obtaining in many ordinary cargo steamers, especially in the 
| case of well-decked vessels, many of which proceed to sea 


| commercial instinct of owners, it is certainly not militated 
ag 


especially brings out the contour of the vessel’s upper works, | 


which is one of the most striking of the characteristics of 


this new type of deadweight carrying steamer. Up to the | source of weakness in regard to provisions for hogging and 
load water-line there is no material difference between the | sagging strains, a statement which is borne out alone by the 


| 


Turret Age and any ordinary cargo - carrying steamer 
built on the web-frame system with wide spacing of hold 
beams—a type so deservedly in favour with shipowners, 
adapted as it is to many varieties of cargo, including 
machinery of great bulk. Above the load water-line, both in 
Appearance and actual construction, there is considerable 
divergence from ordinary practice. It will be at once 
observed that along the vessel’s deck line and upper works 
there is no sheer, a deviation from ordinary practice which, 
although at first sight it may appear odd, soon reconciles itself 
to conventional ideas. 


Extending fore and aft are an upper central and two lower | 


side weather decks, affording proper provision for working the 


vessel and for the crew obtaining exercise and having facilities | 


for passing from one part of the vessel to another. In these 
respects the turret type of vessel is more analogous to the 
original spar-decker with rounded gunwale, having a deck 
house all fore and aft, than to the whaleback type of 
American lake cargo steamers, to which it was at first incon- 
siderately compared. The side weather-decks are principally 
for use when in harbour, all the mooring bits, &c., being 
there situate, but stanchions and rails are provided for the 
safety of the crew traversing the decks at sea. The upper 
central weather deck occupies one-third of the vessel’s 
moulded breadth, and is of such a width as to admit of a port 
and starboard passage clear of the hatch coamings, and 
extends completely fore and aft, forming with its strong sup- 
porting sides—curved concavely up from the level of the side 

ecks—the turret j origeeng giving title to this type of vessel. 
On this central deck are the cargo hatches, of abnormal 


length and width, and the attendant steam winches, 
windlass, &c. 

The freeboard to the lower weather or side decks is 5ft., 
whilst the height from load line to the turret deck at its 
lowest point is 10ft. 2in. The provision of a platform of such 
height above water contrasts favourably with the conditions 


with their main decksonly some 15in.or 16in. above the water. 

The dimensions of the Turret Ageare :—Length between per- 
pendiculars, 311 ft.; breadth, 38-2ft.; moulded depth, 24:1ft. On 
a load draught of 19ft. the deadweight capacity is 3700 tons, 
including coal. The capacity of the holds for grain cargoes 
is 180,560 cubic feet, or a proportion of 130 cubic feet per ton 
to the net register tonnage. This proportion represents, in 
the Turret Age, an advance of six cubic feet per ton upon the 
corresponding proportion in the Turret, the first vessel of the 
type, and a still greater advance is likely to be effected in the 
case of the vessels now building. 

The design of this new type of vessel by Messrs. Doxford 
mainly finds its raison d’étre in this large proportion of dead- 
weight and measurement capacity relatively to register ton- 
nage, but while this consideration naturally appeals to the 


ainst by any disadvantages attaching to other features. 

In the matter of structural strength it will be readily 
apparent from a study of the illustrations we give that the 
turret design is superior to most of the popular general 
types of cargo-carrying vessels of the present time. The want 
of continuity in well-deck steamers, for example, is an evident 


insistance of the classification societies upon local strengthen- 
ing in the parts most affected. In the turret design, what 
Messrs. Doxford designate the side—or ‘‘ weather ’’—decks, 
are continuous from stem to stern, formed of plating of the 
same thickness as the shell ; analogous, in fact, to the sheer 
strake and the deck stringer in ordinary vessels, but which in 
this case are curved, by cold flanging, in ‘O. G.” fashion, 
carried up to form the sides of the turret and down to form 
the rounded and unbroken line of sheer. The top-edge of the 
turret sides, and the deck it supports, extend at one level from 
the bow to a point considerably abaft midships, where it is 
raised and so continues to the after end. The raising of the 
turret deck line, which has its raison d’étre in questions of 
trimming the vessel by the stern, involves a very different 
problem to the broken fore-and-aft line of the upper flange of 
the ‘‘ theoretical girder,” which is entailed by the quarter 
deck in the ordinary cargo steamer of that type. As the side 
or weather decks are continuous from bow to stern, as already 
explained, this raising of the turret deck only necessitates 
provision for strengthening being made good over one-third 
of the vessel’s breadth. The case to be met is therefore 
simpler, and the danger of local weakness minimised. The 
assemblage of plating formed by the curved stringer and main 
sheer strake are continuous as regards strength—no openings 
being cut in the horizontal parts forming the side decks—the 
web of the girder being thus carried in unbroken continuity 
at the turret deck level. 

From elaborate calculations made by Messrs. Doxford 
prior to building the first of this type of vessel—calculations 


strains likely to be induced in vessels of the type, under 

almost all conditions while afloat, were compared with the 

stresses known to be sustained by the vital members of the 

hull structure of all the most general types of cargo steamers. 

These investigations went clearly to show that the strains set 

up under any condition of working in the turret vessels do 

not exceed per unit of sectional area those which are allowed 

by the registration societies for the various sizes of ordinary 

vessels. In other words, the turret type is not only as 

strong but even stronger than any other class of vessel in 

vogue ; and this notwithstanding that the hull structure as 

a whole is lighter. This result is due to several more or less 
associated causes, of which we may instance:—The general 

hull form—a spar-decked vessel of the same general design as 
the Turret Age would have from 15 to 20 percent. less 
depth of girder—the superior disposition of material, and the 
full utilisation of the superior sections and forms of material 
now available for constructive purposes. For example, as 
regards the latter point, the main framing in the vessel is of 
single section bulb-angle. This has been selected in pre- 
ference to the riveted combination of angle-frame and 
reverse-frame. Again, in the case of the plating which 
requires lateral stiffening, such as bulkheads, stringers, 
deck-houses, &c., and in many cases where corner connecting 
angles are required, the practice of flanging the edge of plates 
has been resorted to in preference to adding riveted angle 
bars. The great amount of flanged work, indeed, it may be 
remarked in passing, introduced into the structure of the 
vessel impressed our representative, on the occasion of his 
visit to Messrs. Doxford’s, as most noteworthy testimony to 
the growing practice of not only bending very heavy steel 
plates cold, where easy curves are involved, but of substituting 
sharp-flanged plates for riveted connecting angles. 

Generally speaking, it will have been made evident that the 
turret type of vessel is a strict reversion to the box or cylin- 
drical girder principle of construction, the value of which was 
so well exemplified very early in the history of metallic con- 
struction. In the multitude and complexity of conditions to 
be fulfilled in modern shipbuilding and shipping service, this 
has not always been regarded as it should have been. In the 
turret ships the full section of framing is carried continuously 
up to, and even over the weather decks; in other words, to a 
height corresponding to the top flange of the theoretical 
girder. At the same time the fitting of lower or intermediate 
decks is dispensed with, involving, however, increased atten- 
tion to web-framing and hold side-stringers. The fitting of 
intermediate decks as integral parts of the hull structure, and 
the stopping of the full sections of transverse framing—that 
is, frame and reverse frame combined—at one or other of 
these intermediate decks alternately—although still “ accord- 
ing to rule ’—is a remnant and relic of a bygone condition of 
things, and belongs properly only to classes of vessels built 
to carry a portion of deadweight cargo and the remainder of 
measurement goods. The single section bulb-framing adopted 
in the Turret Age leaves a more open interior for stowage of 
cargo, and for cleaning and painting of shell. It is deeper in 
the web than the ordinary angle-frame, but the neutral axis 
is the same distance from the outer edge, or vessel’s skin, in 
each case. It is found in practice that the bulb-angle has 
greater rigidity to withstand pressure from within than the 
ordinary frame, while the resistance to pressure from without 
is the same in both cases. 

While maintaining the same characteristics of design, 
vessels of the turret description can be built with a dead- 
weight capacity of 5500, or even more, without necessitating 
the introduction of any second deck, so far as structural 
strength is concerned. The advantages of this, of course, 
more especially apply to vessels intended, as those already 
built are, to deal with large deadweight cargoes carried in 
bulk—coal, grain, &c.; but at the same time, when trade 
exigencies necessitate the subdivision of cargoes, an inter- 
mediate deck or decks can easily be worked into the structure. 
The four large 5200-ton vessels now on order, it may be stated, 
are all to be fitted with tween decks, but this, as the builders 
explain, is not in any way essential so far as structural 
strength is concerned, the only object being to render the 
vessels more suited to the general cargo trade for which they 
are being built. The turret design in this way specially 
lends itself to the alternative of bulk deadweight carrying or 
of miscellaneous measurement cargoes; no very radical 
structural modifications being entailed in adapting it to either 
kind of service. 

While the Turret Age has been constructed more with a 
view to carrying wheat in bulk, with a turret providing 5 per 
cent. grain-feeding accommodation, it may be pointed out 
that this turret feature—as affording scope for the expansion 
of liquid cargo and oil feeding—makes the design equally 
advantageous for the oil-in-bulk trade. As the engines and 
boilers are placed at the extreme after end, both the outward 
and homeward bunker coal can be stowed close to the 
machinery space and separated from the petroleum cargo by 
a double bulkhead of iron filled with water, complying with 
the latest requirements of the Suez Canal authorities for 
vessels in this trade. 

Both the position of the propelling machinery right aft 
and the increased height of the turret from about midships, 
to afford additional trunk space aft, have an important 
bearing on the trim qualities of this design. The general 
tendency of the partial awning-deck type of steamers, which, 
as is well known, are the favourite cargo carriers of the 
times, is to trim by the bow when loaded with a homogeneous 
cargo. In order to meet this they are usually loaded so as to 
leave an empty space in the forward ’tween decks. In the 
case of the Turret Age, however, the vessel can be filled up, 
from the collision bulkhead forward to the machinery bulk- 
head aft, and she will still be several inches by the stern. 
This trimming by the stern, and the advantages attendant 
on it, are secured by the additional trunk space afforded by 
the raising of the turret as above referred to. 

The position of the propelling machinery at the extreme 
aft end has an important bearing also on the structural 
strength as affected by the special disposition of weights 
of heavy cargoes. In ordinary cargo steamers, with the 
machinery amidships, a considerable portion of the vessel’s 
length is in the position of having excessive buoyancy rela- 
tively to the other parts forward and aft when the vessel is 
loaded with cargo. Displacement is thus far greater than 
what is due to the weight carried, and this is especially the 
case when the coal bunkers are nearly empty. The light- 
midship portion and the heavy ends, therefore, together 
operate with the unstable sea outside to set up hogging strains. 
These are, of course, the strains most to be guarded against 
in cargo steamers, as their counterparts in the way of sagging 
strains are less likely to be reckoned with. Especially is this 
the case where, as in the Turret Age, a double bottom is fitted 
throughout, this feature representing a lower member for the 








which experience in actual service amply confirm—the 





theoretical girder, which in the matter of strength is far in 
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excess of the corresponding upper member provided by the 
deck. From these general considerations it will at once be 
seen that where the cargo weights are mainly located amid- 
ships, as in the case of the Turret Age—and of other vessels, of 
course, in which the propelling machinery is aft—weight and 
buoyancy are better balanced and more evenly distributed. 
The cellular bottom of the Turret Age is of the ordinary type, 
having a floor at every frame worked intercostally between 
continuous longitudinals. There is in addition to the main 
central longitudinal, resting on a flat keel-plate a sister 
longitudinal on each side, situated half-way between the 
central one and the inner bottom wing-plate at the turn of 
the bilge. The two side longitudinals are of a distance apart 
corresponding to the width of the turret deck, and the hold 
stanchions or pillars are situate in the same vertical line 
with both the longitudinal and the gunwale or side plating 
of the turret. The system of pillaring adop is novel 
and noteworthy. The arrangement of side weather decks 
and central turret deck is such as affords a very much 
greater degree of strength than the ordinary flat deck, 


and this dispenses with the necessity for so many 
pillars. They are placed at intervals of from 18ft. to 
20ft. apart, as compared with the 4ft. intervals in 


ordinary flat-deck steamers. The gain in lightness of 
structure thereby secured is considerable, whilst there are 
also very obvious advantages as regards stowage for bulky 
cargoes. The hold stanchions themselves are of a new sec- 
tion. Instead of the ordinary round pillar stanchions there 
are two channel sections riveted back to back. This per- 
mits of the connecting brackets at junctions being fitted 
between, thus affording a very secure fastening with large 
surface for rivet attachments. The inefficient manner in 
which round pillar stanchions are usually connected to the 
main structure is often an acknowledged source of weakness 
in ordinary ships. Cross-tie beams occur at the same inter- 
vals with the stanchions, and are connected thereto, and to 
deep plate-frames at the sides. Two hold sidestringers in the 
depth are fitted, intercostally, between the deep plate-frames ; 
but in the vessels now under construction a new method of 
fitting side stringers and longitudinals is adopted, whereby 
the break in continuity at the web-frames is abolished, and 
construction is at the same time facilitated. 

The absence of decks, and the arrangements of the fore- 
going features—in some measure the equivalent of decks— 
have an important bearing, like the location of the propelling 
machinery aft, on the stowage and carrying qualities of the 
turret vessels. It is, as has already been indicated, in the 
case of grain cargoes in bulk that this design of vessel shows 
the greatest advantage. It will be readily apparent from the 
character of the contour of the turret sides and the open 
nature of the hold, that in pouring grain into the ship, 
through the free and ample hatch accommodation pro- 
vided, there will be a very direct and general flow to all 
parts of the hold. There is thus every guarantee that 
the vessel can be filled quite full at starting, and that the 
feeding facilities of the turret can be unfailingly brought 
into play as the vacancies occur due to shrinkage of the 
cargo. In the case of ordinary vessels fitted with decks, 
stringers, and other obstructions, due to the style of con- 
struction, the number of spaces left unfilled originally is 
excessive, and the resulting shrinkage in cargo is a circum- 
stance to be seriously reckoned with. The amount of shrink- 
age acknowledged by Act of Parliament is 2 per cent. In the 
turret vessels, for reasons already explained, the shrinkage is 
considerably less than this; but even allowing this percentage, 
the distance through which the grain can shift is consider- 
ably reduced, owing to the vacant space occurring solely within 
the confines of the turret casing, comparatively near the 
centre line of vessel. The distance of shift is little more than 
one-third that which would occur in ordinary vessels. This, 
it need hardly be pointed out, means a very large difference 
in the heeling moment. The effect of water on the deck of 
the turret vessels, where the deck rounds up to form the 
turret, is to form a righting moment counterbalancing the 
heeling effect of the grain moment. Owing to the curved 
nature of the surface, however, no water really lodges on 
deck save in the case of the vessel taking a permanent list. 
In this respect, as will readily be understood, the turret 
vessels present marked advantages to steamers with ordinary 
flat decks, perhaps with close bulwarks. 

As regards questions of buoyancy and general stability, 
both theory and the result of actual experience are distinctly 
favourable to the turret type. The motion of the vessels 
amongst waves has been found to be exceptionally easy and 
regular. From theoretical investigations into the stability 
of the type, as compared with ordinary vessels, the righting 
moment at all angles of heel, under proper conditions of 
loading, redounds to the superior safety of the turret type. 
The vessels already built and those under construction 
receive the highest class in both the Bureau Veritas and the 
British Corporation Registry of Shipping, and are built under 
their special survey. 

The engines and boilers of the Turret Age are also the 
production of Messrs. Doxford and Son. The engines are of 
the triple-expansion type, the boilers providing steam at 
160 lb. pressure. Further particulars of the propelling 
machinery we must, however, reserve for a future issue, when 
illustrations of the machinery will be given. 








THE INTERNATIONAL CONGRESS OF HYGIENE AND DEMOGRAPHY. 
—The preliminary arrangements of the eighth International Con- 
gress of Hygiene and Demography, to be held at Budapest from 
the Ist to the 9th of September this year, are already far advanced. 
The programme of its scientific part has been favourably received 
abroad, and many communications have been received at the 
general secretary’s office from eminent scientific men abroad, who 
have already promised papers to the various sections. A com- 
munication from Dr. C. Miiller, the general secretary at Budapest, 
says there are 362 hygienists and seventy-eight demographs already 
inscribed, who will read 440 papers. These are only the foreign 
scientists who have up to this moment—.e., six months before the 
opening of the Congress—sent in their adhesions. 

MEssrs. WILLANS AND ROBINSON, LIMITED.—A company under 
this title has been formed to take over and extend the business of 
Messrs, Willans and Robinson, engine builders, of Thames Ditton, 
Surrey, which has been carried on with increasing success for the 
past thirteen years. The business was converted into a private 
company in 1838. Owing to the great increase in the demand for 
the company’s engines, it is found necessary largely to extend the 
works and plant. The company has accordingly been _reconsti- 


tuted upon a wider basis, and it bas been decided to offer 
preference and ordinary share capital for public subscrip- 
tion. ‘The directors propose to provide increased facilities for 


the manufacture of engines of a large class, and at the same time 
they propose to commence—upon a small scale at first—the manu- 
facture of gas engines and of water-tube boilers. Both classes of 
work can be undertaken with only a small outlay upon special 
as ard both will work in advantageously with the present 
sUsINEeSS, 





KEATS’ MARINE GOVERNOR. 


Tus governor, invented by Mr. R. F. C. Keats, of Garnier- 
street, Fratton, Portsmouth, consists of a small vertical 
inverted engine with a fly-wheel, which works at a constant | 
speed of 600 revolutions per minute, and drives a screw of | 
very coarse pitch, which is coupled to the crank shaft, at the 
same speed. On the screw is fitted a nut wheel, which is 
driven by the engine to be governed by means of a sprocket 
wheel, countershaft and chain, at the same speed as the 
screw. By means of this multiplying gear, whatever the | 
required speed of the main engines may be, the constant | 
speed of 600 for the nut wheel can be obtained. To this nut 
wheel is attached a lever, which is connected to the slide 
valve of a steam cylinder, fitted with a piston and piston-rod, 
which is connected directly with the throttle valve of the 
main engines. The lever is also attached to the piston-rod, | 
and so adjusted that when the piston has travelled the 
distance required by the travel of the nut wheel on the screw, 
the slide valve is closed again. | 
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For ships of the Royal Navy, the Board of Admiralty is 
the responsible authority in the selection of types, and deter. 
mination of the numbers to be built of each type. Since 
actual experience in modern naval warfare is almost entirely 
wanting, differences of opinion necessarily arise respecting 
the relative values of different types, the best methods of 


| protection, the most suitable armaments, and other features 


of construction. In the ancient fleets of unarmoured sailing 
vessels, long-continued experience in actual war, associated 
with practical stagnation in the construction, armament, 
and propulsion of warships, made the selection of types an 
easy matter. Now the progress of invention is rapid, and 
change follows fast upon change, so that the decision of 
fighting and sea-keeping qualities is a difficult undertaking, 
Whatever is done is certain to be challenged or criticised. 
The Admiralty has many advantages in its action as a 
“ Committee on Designs.” On the Board are a number of 
experienced and distinguished naval officers. The largest 
war-fleet in the world is under its orders, and from the 
service afloat come many reports, suggestions, and records of 
experiment. Whatis being done at home 
and abroad in the construction and arma- 
ment of ships; the improvement of 
ordnance, ammunition, armour, torpe- 
does and other matters of importance, is 
well known and carefully considered, 
Use is made of the best engineering 
talent of the country in devising im- 
proved types of propelling machinery, 
auxiliary mechanical appliances, gun- 
mountings and other portions of the 
equipment. When considered desirable, 
distinguished naval and professional men 
are called into council. But the final 
decision as to the characteristics and 
qualities of each of her Majesty’s ships 
necessarily rests with the Admiralty. 
Universal experience in all navies and 
at all periods shows that there must be 
a considerable variety of types in any 
fleet. No single type can be trusted to 
perform al] the services required at a 
given moment. Progress in invention 
and consequent change in type neces- 
sarily introduces further variety. Iron 
and steel-hulled ships have great dura- 
bility. On the “ Effective List’ of the 
Royal Navy still remain specimens of 
the earliest sea-going ironclads, now over 
thirty years old; and examples of suc- 
cessive types which during that long 
period have made their appearance as 
first-class ships, only to pass gradually 
into lower classes, and finally into the 
Reserve. Obsolete as many of these 
vessels are in engines, guns, and armour, 
they are practically as strong as they 
ever were. Should a war take place, and 
serious engagements happen between the 

















more modern ships on each side, it is 
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quite conceivable that the so - called 





KEATS’ MARINE GOVERNOR 
When this governor is connected with the main engines, 
and the latter are travelling at their required speed, the screw 
and nut wheel are revolving at the same speed; but directly 
the main engines commence to go faster or slower, the nut 
wheel begins to travel on the screw, and opens the valve of | 
the cylinder at one end or the other, as the case may be, 
when the piston-rod travels backwards or forwards, and so 
shuts or opens the throttle valve. If the main engine is | 
working at 75 revolutions per minute, the nut wheel is 
revolving eight times as fast. When the main engine gains | 
one sixty-fourth of a revolution, the nut wheel gains one- 
eighth of a revolution; when it gains one thirty-second of a 
revolution, the nut wheel gains one-quarter of a revolution, 
and works the throttle valve accordingly. When the main 
engines gain one-sixteenth of a revolution, the nut wheel 
gains one-half of a revolution, which then shuts off all steam 
from the main engines. When the nut wheel has gained or 
lost one-half a revolution, it becomes disconnected from the 
screw, so that the speed of the small engine is not interfered | 
with. It will thus 5 seen that this governor is very quick 
in its action, and thoroughly adapted to the requirements of 
& marine engine. The governor has been fitted with highly | 
satisfactory results in the Sunderland ships Advent and | 
Wear. | 








THE ROYAL INSTITUTION. 
THE MAKING OF A MODERN FLEET, 

At the weekly evening meeting on Friday, March 9th, 1894, 
Mr. William H. White, C.B. &c., read a paper “On the 
making of a Modern Fleet,” of which the following is an 
abstract :— 


The special programme of war shipbuilding embodied in 
the Naval Defence Act of 1889 is now approaching its com- | 
pletion. Of the seventy ships therein provided for, all except | 
eight or nine will be completed and ready for service at the | 
end of this month, when the five years’ period contemplated 
in the Act will terminate. The few remaining ships will | 
then be far advanced, and in the Navy Estimates for 1894-5 | 
Jess than £300,000 will have to be provided for their comple- | 
tion. What has been done constitutes an unprecedented | 
feat, whether it be considered on the basis of expenditure, or | 
in the addition made in a comparatively short time to the | 
naval strength of the empire. No other country in the world 
could rival this performance, which furnishes an object | 
lesson, on a large scale, of what has to be done whenever the | 
making of a modern fleet is undertaken. 

Regarding the transaction from this point of view, the | 
principal steps may be summarised as follows:—(1) The 
selection of types, and the number of ships of each type to 
be built. (2) The preparation of designs for each type, ful- 
filling the conditions laid down for offensive and defensive 
powers, speed, and coal endurance. (3) The making of esti- 
mates of cost; these estimates including tke unit costs for | 
each type, the aggregate cost of the whole scheme, and the | 
incidence of expenditure on each year of the period of con- | 
struction. (4) The allocation of orders, so that the actual | 
construction of ships, machinery, and armaments may be | 
completed within the stipulated period, 


| They are inferior in armament and protection. 
| guns are twenty-nine tons each in weight, and the largest 
| quick-firers are 4‘7in. These vessels were designed especially 
| for service on Cistant stations, and can pass through the 


“obsolete” ships of the Reserve may 
play an important part in the final 
stages of the conflict. 

Apart from the variety of type 
produced by lapse of time, there is the variety arising 
from the necessities of service. By common con- 
sent a modern fleet, like the ancient fleet, must have 
a squadron of battleships as its backbone. With these 
must be associated cruisers of various kinds—the ‘eyes 
of the fleet’’—and vessels of the torpedo flotilla. Opinions 
differ as to the most suitable proportion of cruisers to battle- 
ships. Some advocate three cruisers to each pair of battle- 
ships; others would have two cruisers of different types to 
each battleship; and others consider that, to complete a group, 
there should be a battleship, two cruisers, and a torpedo vessel. 

The Naval Defence Programme provided for seventy vessels 
—ten battleships, forty-two cruisers, and eighteen torpedo 
gunboats. Most of the designs were novel in character. 
Eight of the battleships are 380ft. long and 14,150 tons in 
displacement. They are the largest completed ships in the 


Swan Ens 


| Royal Navy, and the most powerfully armed. Each vessel 
| carries four 67-ton guns, ten Gin. quick-firing guns, and 


twenty-eight small quick-firers for use against torpedo boats, 
as well as in action with other ships. The maximum smooth 
water speeds are 174 to 18 knots. In protection, armament, 
speed, and coal supply they surpass all their predecessors. 
The ships are of high freeboard, carry their guns at a great 
height above water, and are specially adapted for service in 
the Atlantic. Two of the battleships are of less dimensions 
—360ft.in length and of 10,500 tons displacement. In speed 
and coal supply they compare well with the larger vessels. 
The heaviest 


Suez Canal. There are four distinct types of cruisers. Nine 
are of the first class, 360ft. long, and from 7350 to 7700 tons 
in displacement. They have maximum speeds in smooth 
water of 20 to 21 knots, and large coal supplies, powerful 
armaments, and good protection to guns, gun crews, and 
vitals. The heaviest guns weigh twenty-two tons each, and 
the main armament consists of ten 6in. quick-firers, with 
seventeen smaller guns. Twenty-nine vessels are second 
class cruisers, eight being of one type and twenty-one of 
another type. They are 300ft. to 320ft. in length, and 3400 to 
4400 tons in displacement. Their maximum smooth water 
speeds are about 20 knots, and they have good coal supplies. 
The armaments include 6in. and 4-7in. quick-firers, besides 
smaller guns, and they have fair protection. Four cruisers of 
the third class are 265ft. long, and of 2600 tons displacement. 
They are about a knot slower than the smaller second-class 
cruisers, and not quite, so well armed, but they are equal in 
protection. Torpedo gunboats are of comparatively recent 
introduction, and are the smallest sea-going vessels built to 
accompany fleets. In length they vary from 230ft. to 250ft., 
in displacement from 750 to 1100 tons. They have a light 
gun armament, and a powerful torpedo armament, the 
maximum smooth water speeds range from 19 to 20 knots. 
Experience has proved them to be excellent sea-boats in the 
heaviest weather. 

It will be noted that all these vessels are of high speed, and 
capable of acting together as a fleet. Further, that the 
Naval Defence Programme provided not merely for the 
largest proportionate number of cruisers to battleships above 
mentioned, but gave a considerable margin over and above 














Marcu 16, 1894. 


THE ENGINEER. 





223 





————— 





—_—— 
those requirements available for service in the protection of 
commerce or in other ways. If a fully constituted fleet were 
formed from the Naval Defence ships, including all the 
pattleships and the equivalent number of cruisers, it would 
surpass in one and fighting power any equal number of 
completed ships of similar classes that could possibly be 
prought against it from existing navies. Having been 
created rapidly and simultaneously, it is more homogeneous 
in character and better equipped for manwuvring at high 
speed. Its armament, also, is of the most modern descrip- 
tion, being distinguished by the ae of quick-firing 
uns. These guns can be fired about thrice as fast as guns 
of equal calibre but earlier patterns, and the supplies of 
ammunition have been proportionately increased. 

In the fleet 1342 guns are mounted. Of these 776 are 
6-pounders or under, and over 500 are 6in. and 4°7in. quick- 
firers, while 56 are from 9°2in. in the cruisers up to 13-5in. 
in the large battleships. Torpedo armaments, including sub- 
merged and above-water discharges, are carried in all the 
ships, but are subordinated to the gun armaments, except in 
the torpedo gunboats. There are 322 torpedo ejecting tubes 
in the seventy ships. All the larger ships have their bows 
strengthened forramming. That method of attack, however, 
involves special risks, particularly since torpedo armaments 
have been so considerably developed. Electric search-lights 
and internal lighting, net defences and all other means for 
protecting the ships against torpedo-boat attacks have been 
adopted in the larger cruisers and battleships. The smaller 
cruisers and torpedo vessels have no net defences. Mechanical 
appliances of all kinds have been freely employed to reduce or 
assist manual labour. In habitability and sanitary arrange- 
ments the ships surpass previous construction. 

The aggregate total weight of the ships, fully equipped, 
exceeds 335,000 tons; the total power of the propelling 
engines, working under conditions of maximum development, 
is about 600,000-horse power. This proportion of power to 
weight—averaging nearly two-horse power to each ton—is a 
clear proof of the relatively high speed of the Naval Defence 
fleet. Until ten or twelve years ago the maximum speeds of 
battleships in smooth water ranged from 14 knots to 15 knots, 
and of swift cruisers from 15 knots to 17 knots. Comparing 
these figures with those given above for the Naval Defence 
ships, it will be seen that a great stride has been made. 
Improvements in marine engines have greatly aided progress, 
but there has necessarily nm a considerable increase in 
engine power. As speeds increase, so does the rate of growth 
in expenditure of power increase most rapidly. A first-class 
battleship, for example, can be driven 10 knots an hour by 
2000-horse power. At 14 knots 5500-horse power is necessary ; 
at 18 knots, 13,500-horse power. To gain four knots from 
10 knots means an increase of 3500-horse power; an equal 
gain in speed from 14 knots involves an increase of 8000-horse 

wer. 

Modern ships depend solely upon steam propulsion, and 
are practically destitute of sail power. Their range of action 
and power of keeping the sea depends, therefore, entirely 
upon their coal supplies and rate of coal consumption. By 
the use of higher steam pressures and greater expansion, the 
rate of coal consumption has been greatly reduced in the 
last thirty years. A first-class battleship of 1860 required to 
burn about 51b. to 54 1b. of coal per indicated horse-power 
per hour, whereas a ship of similar class in the Naval 
Defence fleet burns 2 1b. to 2} 1b. only. 

On the other hand, in recent ships great demands are 
made on coal for various auxiliary purposes formerly non- 
existent. Large quantities of sea-water have to be distilled 
for use in the boilers. Internal electric lighting makes con- 
siderable inroads on the coal. The multiplication of auxili- 
ary machinery for all purposes does the same, whereas in 
earlier ships most of the operations now done by such 
machinery were performed by manual power. 

Taking a broad view of the situation, it may be said that 
modern ships have much larger coal endurance, and can 
steam over longer distances. When cruising at sea or 
making passages under ordinary conditions warships proceed 
at moderaté speeds, Comparisons of coal-endurances are, 
therefore, commonly made at the speed of 10 knots. A 
battleship of the first class built in 1861 carried 750 tons of 
coal, and could keep the sea steaming continuously at 10 
knots for six days. She had auxiliary sail-power also, and 
could economige coal under favourable circumstances of wind 
and weather. A first-class battleship of the Naval Defence 
fleet leaves port with nearly twice as much coal on board, 
and can steam continuously at 10 knots for twenty to 
twenty-one days before her coal is exhausted. She has no 
sail power; her machinery and propellers are duplicated for 
the sake of greater safety against disablement and better 
utilisation of the engine-power at high speeds. 

The armaments of modern ships have been made propor- 
tionately heavier, not so much in the way of increasing the 
weight of the most powerful guns, as by developing the 
secondary armaments of quick-firing guns and increasing the 
supplies of ammunition. It will be remarked that the 
heaviest guns mounted in the Naval Defence fleet are sixty- 
seven tons in weight, whereas preceding ships of less size 
carry 110 ton guns. Indeed, had there been a satisfactory 
12in. gun of about fifty tons available in 1889, it would pro- 
bably have been adopted by preference. Since that date such 
& gun has been produced, and has been made the principal 
armament of the Majestic class. 

A distinctive feature in recent battleships is the great 
power and efficient protection of the secondary armament of 
quick-firing guns. It is within the truth to say that with 
this portion of the armament alone, a ship of the Royal 
Sovereign class could make a good fight, having regard to 
the rapidity of fire and the energy of the projectiles. A 
6in. quick-firing gun delivering five or six aimed projectiles 
per minute, with energies sufficient to perforate a foot of iron 
armour at close range is clearly a formidable weapon. 

Armour protection in the Naval Defence ships has been 
most carefully considered. ‘No other feature in warship con- 
struction has given rise to greater controversies than the 
proper method of disposing the armour. On the whole the 
system adopted in 1889 has given general satisfaction. It 
involves large proportionate weights and costs. - On a ship 
like the Royal Sovereign, the thick vertical armour weighs 
about 3000 tons, and costs over a quarter of a million ster- 
ling. Great improvements in armour have been made in 
recent years, increasing its defensive power for a given thick- 
ness and weight. But in view of remarkable developments 
in explosives and ordnance, there is no disposition to diminish 
weights of armour on battleships. In fact, increased protec- 
tion to secondary armaments involves greater weights in 
proportion to displacements. 

Since modern warships have higher speeds, greater coal 
splice, more powerful armaments, and better protection, it 
is inevitable that they should be of greater size and cost than 





their ay ng In the mercantile marine, also, the 
demands for higher speeds or greater carrying power have 
involved considerable enlargement of dimensions and addi- 
tional first cost. The largest passenger and cargo steamers, 
as a matter of fact, exceed in dimensions and displacements 
the largest battleships and cruisers. Their costs are less than 
those of the warships, because they are much less elaborately 
fitted and carry no armaments. On the transatlantic ser- 
vice there are employed passenger steamers from 525ft. to 
600ft. in length, and from 15,000 to 20,000 tons displacement. 
The largest battleships yet laid down for the Royal Navy— 
the Majestic class—are 390ft. long and of 14,900 tons displace- 
ment. The largest cruisers—the Powerful class—are 500ft. 
long and of 14,200 tons displacement. Analysing the designs 
of warships, and comparing them with merchant ships—as 
far as comparisons are reasonable between vessels built for 
entirely different services—one is forced to the conclusion 
that the sizes and cost of recent warships are relatively 
moderate. 

If size and cost are to be reduced, as some persons strongly 
urge, then it will be absolutely necessary to reduce some or 
all of the qualities associated in the designs of the large 
ships; to accept lighter guns, less weight of protection, lower 
speeds, or lessened coal supplies. In other words, to produce 
fighting machines of smaller individual power, comparing 
badly with the ships of most recent design built or building 
abroad. There would be no difficulty, of course, in producing 
a larger number of less powerful ships for a given expenditure. 
But it would be a new departure in British naval policy to 
deliberately accept individual inferiority in our ships to 
foreign ships for the purpose of securing greater numbers. If 
the necessary expenditure is faced, superiority in numbers as 
well as in the powers of individual ships can be secured; and 
the weight of public and professional opinion undoubtedly 
inclines to that side. 

If the constitution of the Naval Defence fleet is considered, 
it will be noted that only the ten battleships are really of 
large dimensions out of the total number, seventy. This is 
an illustration of general practice, although the advocates of 
moderate dimensions frequently proceed on the hypothesis 
that only large ships are built. As a matter of interest the 
ships built or building from my designs, since I took office in 
1885, have been classified. Out of a total of 131 ships, only 
15 are above 10,000 tons in displacement, 12 from 7000 to 
9000 tons, 46 from 2500 to 5600 tons, 11 from 1000 to 2500 
tons, and 47 are 1000 tons or under. 

Warship dimensions and cost are not to be regulated by 
arbitrarily chosen limits. The proper procedure is obviously 
to decide what qualities shall be possessed by each type, and 
to produce ships possessing those qualities. No better guide 
under existing circumstances, and apart from actual experi- 
ence in naval warfare, can be found than in making provision 
for meeting the possible attacks of foreign fleets, and securing 
superiority in numbers and in fighting efficiency in each 
class. Since British ships are built for operating on an 
enemy’s coast, it is the practice to give them larger coal sup- 
plies, more stores, equipment,and ammunition. Hence they 
are, class for class, of larger displacement than foreign ships. 
They are not, however, of greater cost than foreign ships of 
less displacement. A Royal Sovereign can be produced in a 
Government dockyard for a net cost, excluding armament, of 
about £760,000. The corresponding cost for a French, Rus- 
sian, or American battleship of the first-class is from £900,000 
to £1,000,000. Consequently in the matter of money value 
risked on each ship we have a distinct advantage, thanks to 
our more economical construction. 

Taking armament and stores into account, one of the 
larger battleships in the Naval Defence fleet represents in 
round figures a million sterling when equipped for sea. It is 
a great responsibility to command such a costly and compli- 
cated fighting machine. Naval officers have, however, risen 
to the occasion, as it is their habit todo. As regards man- 
ageability and manceuvring power, the big ships have proved 
most satisfactory, being as thoroughly under command as 
much smaller ships. It is a very striking thing to see one or 
two men steering a ship of 14,000 tons moving at high speed, 
with the aid ofa steam or hydraulic engine. The huge mass 
answers every motion of the helm, and can be made to 
reverse its course at full speed in 3 to 3} minutes, and in a 
path whose diameter is about five times the ship’s length. 

A modern fleet requires large expenditure for its construc- 
tion and equipment. The seventy ships of the Naval Defence 
programme will cost about 22? millions, including arma- 
ments. Excluding armaments, ammunition, and reserves, 
the cost has been about 18 millions, or an average cost per 
ship of more than a quarter of a million sterling. This 
average cost exceeds the cost of the largest unarmoured screw 
three-deckers, carrying 121 guns, which were the most power- 
ful ships in the Royal Navy thirty-five years ago. It is more 
than double the cost of the largest sailing three-deckers built 
about eighty years ago. What has been said above furnishes 
the explanation of this remarkable increase in outlay on 
modern ships. The range of net cost in the dockyard-built 
ships is from about £780,000 for a first-class down to £50,000 
for a torpedo gunboat. 

Allowing for alterations in designs, changes in the rates of 
wages to dockyard workmen, and variations in systems of 
accounts that have been made since the scheme was first 
framed, there has been a remarkably close agreement 
between the original estimate and the actual outlay. That 
estimate was 214 millions, the probable expenditure 22? mil- 
lions, and specific causes of increased cost represent about 
one million. There are few engineering works of great mag- 
nitude where the agreement between estimate and expendi- 
ture has been so close. 

The work of construction has been divided between the 
Royal dockyards and private firms. Ten millions represent 
the value of the contract ships and their armaments; 123 
millions the corresponding outlay on and for the dockyard 
ships. As a matter of fact, the real expenditure on the dock- 
yards has been on labour, representing about 3? millions. 
Materials, machinery, guns, gun-mountings, and other items 
of equipment have been made outside the dockyards. These 
figures indicate how large an employment of the manufac- 
turing and industrial resources of the country has been 
involved in carrying out a programme which adds greatly to 
our naval strength. 

It is the more remarkable that the programme should have 
been practically carried through as proposed, when it is 
remembered that the five years over which it has extended 
have been years of unprecedented activity in merchant ship 
construction. No better proof could be given of the sur- 
passing recources of this country for shipbuilding and engi- 
neering. The great requirements in guns and gun mountings 
have also been met with ease. One incidental result of the 


many eminent firms having undertaken and satisfactorily 
executed important contracts, and the guns having been 
ready in time for the ships. A necessary condition of rapid 
construction is, of course, thorough prevision and pre 

arrangement in all departments, so that there shall be nc 
hindrance of work while waiting for portions of armament or 
equipment. Rapid construction also means ample financial 
provision, adjusted to the greatest rate of progress obtainable. 
Unless such provision is made the work must linger on, and 
progress will be regulated by the means available. 

In this brief summary of what is involved in making a 
modern fleet, it has been impossible to dwell upon the many 
difficulties that have to be met in connection with warship 
designs. Warships are primarily fighting-machines. Fight- 
ing efficiency dominates their designs, and more particularly 
the arrangements laid down as necessary for armaments and 
protection. Every cubic foot of internal space has to be 
appropriated to and fitted for some special purpose. Accept- 
ing these fixed conditions, the endeavour of naval architects 
is to fulfil them in ships which shall be strong, stable, and 
seaworthy, possessing the speeds and coal supplies specified 
for various types. If complete success is not attained in all 
cases it should be remembered that the problems which have 
to be solved are of increasing difficulty and complexity. 
And, on the whole, it may be claimed that the designers of 
modern warships, with the aid of their collaborateurs— 
marine and mechanical engineers, electricians, artillerists 
and metallurgists—have achieved remarkable results. Speeds 
have been greatly increased, offensive and defensive powers 
developed, and sea-keeping qualities maintained. 

Those who have to design and build warships, as well as 
those who have to fight them, may be pardoned if they 
sometimes wish that earlier and simpler conditions had 
continued. But the progress of invention and the constant 
struggle for maritime supremacy demand continuous effort, 
in order that her Majesty’s ships shall in no sense be inferior 
to those produced in other countries. 

At the close of his lecture Mr. White had thrown upon the 
screen a number of very interesting photographs. One, that of 
H.M.S. Centurion, attracted a great deal of attention. We 
reproduce it from a photograph by Messrs. Symonds, of Ports- 
mouth. She is a second-class battleship, one of two specially 
intended for service in foreign waters, and designed to go 
through the Suez Canal. 








PUMPING ENGINES, BOMBAY SEWAGE WORKS. 


In THE ENGINEER, vol. lxxvi., we described and illustrated 
some very large Worthington sewage pumping engines which 
have recently been constructed and erected by Messrs. 
James Simpson and Co., London, for the Bombay Munict- 
pality, at the Love Grove sewage pumping station. The 
enginesand pumps are capable ofdealing with from 60,000,000 to 
78,000,000 gallons of sewage per day, and we have now received 
information concerning some carefully made tests carried 
out by the Bombay Commissioners in accordance with the 
terms of the contract. For the purposes of the trial care had 
to be taken to ascertain accurately the slip on the pumps, 
and in an extract from a letter from Mr. James, the drainage 
engineer at Bombay, it is stated :—‘‘In the trials that have 
been taken, the sewage discharged has been measured not 
only by the pumps but by observation in the outfall sewers, 
and the discharges as taken by floats and by inclination due 
to surface of sewage come out rather more than the discharge 
taken from the pumps, less 5 per cent., and show the slip of 
the pumps with good valves to be about 3 per cent. 

The tests extended over a period of four days, and during 
this time the total lift of the sewage was only 22-85ft. to 
27-69ft. The pumps lifted from 104 to 13 per cent. more 
sewage than was guaranteed, and the quantity of coal used 
shows that the consumption was only 2:8lb. to 2-‘9lb. per 
pump horse-power per hour. This result on so low a head is 
considered exceedingly good, and it is assumed to be due to 
the high efficiency which the system of construction of the 
Worthington engines adopted secures. We have seen a 
report giving general details and figures of all the trials, and 
in concluding it Mr. H. A. Acworth, the Municipal Commis- 
sioner for Bombay, writing to Messrs. James Simpson and 
Co., states :—‘‘ I have therefore great pleasure in now inform- 
ing you that the engines have, to the best of my knowledge, 
performed their contract work throughout; that is to say, they 
have each lifted at least 15 million gallons of sewage in the 
twenty-four hours, and have never consumed more than 4 Ib. 
Welsh steam coal per developed horse- power per hour.’”’ These 
engines have been put down to replace some large beam 
engines which could only deal with 8,000,000 gallons per day. 
It must be noted that in comparing the figures given by these 
pumping trials with any taken from other engines, it must be 
remembered that the duty mentioned has been obtained on a 
very low lift, with, of course, a correspondingly low possible 
duty. It must further be noted that the duty attained was 
in pumping sewage, not water. 








TreNr NavIGATION.—A meeting, called by the Mayor of Not- 
tingham, was held last week, to consider the ——— of the 
navigation of the Trent so as to make it available for sea-going 
vessels, The Mayor of Nottingham was supported by the Mayor 
of Grimsby and influential representatives of the trading interests 
in the district. The following resolution was carried :—‘‘ That in 
the opinion of this meeting a good navigation between the ports of 
Hull, Grimsby, and Goole and the town of Nottingham and other 
towns in the Midland districts, is of the highest importance, not 
only as providing a cheap method of transit for the use and deve- 
lopment of inland trade and agriculture, but also as a means of 
keeping the railway rates between the localities named reasonable ; 
and that, if such a waterway could be made soas to admit a 
regular service of boats from 100 to 200 tons burden, great pecu- 
niary gain would accrue to manufacturers, colliery proprietors, and 
consumers.” A resolution was also adopted in favour of an exyert 
being appointed to make a survey and estimate. 

NavaL ARCHITECTURE.—As a sequel to an extensive investiga- 
tion undertaken by Mr. Edwin J. Wilkins, naval architect, of Wiven- 
hoe, he is engaged in writing a work—now nearing completion— 
treating upon the mathematical theory of naval architecture, 
which is intended to demonstrate from actual practice the mathe- 
matical principles controlling the correct combination of the 
‘“elements” in ship design, and to assign a relative value to eack. 
In naval architecture no rules are at present formulated decreeing 
the proper variations in dimensions, and chief areas, relatively to a 
given volume to produce various forms or types of vessels ; and in 
designing those various forms the naval architect is left to follow 
entirely the dictates of his own judgment, based upon observation 
and experience. A conclusive mathematical solution of these moot 
points, and the reduction of naval architecture to a positive system 
by the appraisement of the fundamental elements in design, would 
therefore ie most acceptable as forming the necessary pre-requisite 





Naval Defence Act which deserves mention is the enlarge- 
ment of our resources for the manufacture of ordnance, 


for the accurate determination of resistance due to varied form ; 
and we await the publication of this work with interest, 
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PETROLEUM IN SOMERSETSHIRE, 


Ir is now some time since paragraphs began to appear 
in the daily press concerning the find of petroleum at 
Ashwick in Somersetshire, and many and sage have been 
the comments on the importance of the discovery. It 
may be well before entering upon a consideration of the 
commercial significance of the results which have been at 
present obtained, to trace briefly the history of the whole 
matter, in order that all the grounds for an interim 
opinion may be stated and appraised. The presence of 
petroleum in the house well at Ashwick, which has sud- 
denly found itself famous, is no new thing. Successive 
occupants have complained of the objectionable flavour 
of the water from time to time, but this peculiarity 
obtained only local notoriety. The first considerable 
outburst which received attention was during the long 
drought of last year, and immediately subsequent to a 
slight earthquake shock, when the quantity of oil pumped 
up with the water was sufficient to render the use of the 
mixture impracticable for domestic purposes. Evidence 
of the occurrence of this outburst has been collected in as 
trustworthy a formas is possible in a non-judicial inquiry, 
witnesses of the event and its consequences having been 
examined and cross-questioned with much the same care 
and skill as would be employed in a court of law, with 
the result that there is good ground for believing in the 
substantial accuracy of the story. The spirit of impar- 
tial inquiry in which the investigation was conducted 
was rendered specially necessary by two facts, viz., that 
the well is situated in strata not usually considered to be 
petroleum bearing, and that the oil itself is not of the 
quality commonly characteristic of crude petroleum. The 
whole matter first passed into expert hands when a small 
sample of the oil was submitted to Mr. Boverton Red- 
wood some months ago. From this point, therefore, the 
evidence of casual witnesses is replaced by the observa- 
tion of the trained chemist, and the record of ascertained 
facts is substituted for the weighing of probabilities. 

With regard to the geological situation of the oil, to 
which reference has already been made, it may be said 
that the carboniferous limestone in which the oil is found 
has not hitherto been identified with the occurrence of 
petroleum. Proximity to coal measures, such as exist in 
the neighbourhood of Ashwick, is characteristic of some 
petroleum fields, but the balance of geological evidence is 
certainly against the existence of petroleum in the Ash- 
wick strata. The chemical characteristics of the oil are 
also different from those of most crude petroleum, the 
samples examined more nearly resembling a distillate of 
the crude oil than crude oil of normal quality. In this 
connection it must be noted that the possession by a 
natural petroleum of the qualities of a distilled product 
may mean simply that subterranean distillation has taken 
place, and that an alteration of the oil corresponding with 
that effected in an ordinary petroleum still has occurred 
from natural causes. One of the chief indications 
that the Ashwick petroleum has undergone distilla- 
tion in some way or another is that it contains a 
notable percentage of hydrocarbons of the olefine 
series, whereas most crude petroleum is chiefly 
composed of paraffins. The existence of petroleum of 
this anomalous quality is not, however, unprecedented. 
Several cases have been met with by Mr. Redwood, but 
they are not so common as to cease to be abnormal. 
Bearing these facts in mind, it is obvious that the first 
impression received from the examination of the locality 
of the well and the character of the oil was that the 
petroleum had filtered from a leakage in some store of 
the commercial oil in the vicinity of the well, and that 
its source was to be looked for in America, Russia, or 
Scotland, rather than in Somersetshire. The isolation of 
the house, the credibility of the witnesses to the occur- 
rence of the oil throughout a long period, and the 
persistent though fluctuating nature of the yield, all 
tended to contradict the hypothesis of extra-Anglian 
origin, and made the prosecution of a further search 
advisable. Quite lately, therefore, it was decided to try 
the effect of a moderate explosion in the well, in the hope 
of increasing the flow of oil. A small charge of gelignite 
was employed, and a perceptibly larger quantity of 
petroleum thus won. The salient points in the history 
of the discovery of the petroleum, and the reasons for 
supposing that it is actually a native product having been 
recounted, it remains to consider the quality of the oil, 
and the degree of importance to be attached to the find. 

The petroleum found at Ashwick is a yellow oil of 
specific gravity 0-815, having a flashing point—close test 
—of 175 deg. Fah. It is sufficiently free from both 
the heavier and lighter constituents —e.g., petroleum 
spirit and tarry bituminous matter—present in most 
kinds of crude petroleum, to allow it to be used without 
previous distillation, as an illuminant. Indeed, it is 
stated that during a considerable outburst of the oil 
which happened before the matter came into Mr. Red- 
wood’s hands, several barrels were collected, freed from 
the accompanying water and filtered through a pad of 
cotton wadding, becoming by this treatment quite fit for 
use in ordinary household lamps, The high specific 











gravity and flashing point of the oil detract somewhat 
from its value as an illuminant, the figures quoted above 
being a good deal higher than those of common kerosene, 
and approximating to these of heavy lighthouse oil or of 
the heavier grade of luminant obtained from Russian 
petroleum. These heavy burning oils, although serving 
a useful purpose when perfect security is especially neces- 
sary, are not as saleable as kerosene of somewhat lighter 
grade—e.g., 100 deg. Fah. flashing point—on account of 
the need for burners and wicks differing from those in 
general use, in order to consume them to the best advan- 
tage. In spite of this drawback, it is probable that in 
distilling the oil some 75 per cent. of good burning oil 
could be obtained without having recourse to “‘ cracking.” 
Of the good quality of the Ashwick oil there can be no 
doubt, and the value of its discovery consequently 
depends upon its abundance. It would be rash in the 
extreme to prophesy definitely either favourably or un- 
favourably concerning the future of Somerset re- 
garded as a petroleum district. All that can be 
done at present is to indicate towards what conclusion 
the evidence now at our disposal tends. In arriving at 
this conclusion, due weight must be given to the fact 
that petroleum imported into this country is a wonder- 
fully cheap commodity. How cheap it is let the dying 
Scottish shale oil industry tell. With advantages in the 
shape of valuable bye-products, and with a market for 
the whole output of the trade at their doors, firms once 
flourishing have become moribund or defunct in spite of 
strenuous efforts to cheapen the cost of production by 
improved methods and plant. The days when petroleum 
was sold by the ounce for medicinal use are gone, and a 
well to pay must have a yield of which the content of a 
tank steamer is a convenient unit of measurement. Of 
course nothing approaching this quantity has ever been 
yielded by the Ashwick well, but deep boring for petro- 
leum is the rule, and a copious supply may be tapped 
when once the drill has been set to work. Should even 
a moderate amount be obtained, further exploration may 
be expected, for the fame of the Somerset discovery has 
brought news of the existence of similar wells from which 
both water and oil can be pumped in Wales and York- 
shire. However that may be, the necessary expenditure 
for sinking a bore-hole at Ashwick is certainly warranted, 
and money thus sunk may be regarded as risked in a 
perfectly legitimate speculation in which the chance of 
return is slight, but in the event of a favourable result 
the amount of return is temptingly great. With all the 
facts before us we are of opinion that the quotation of 
English petroleum in “ prices current” is a somewhat 
remote contingency, but that no stone should be left 
unturned to bring that possibility about. The enterprise 
has, at least, the advantage of being under able super- 
vision. 


BOILERS FOR TORPEDO CATCHERS. 


In the course of the series of articles which has recently 
appeared in our pages on water-tube boilers, we defined 
an express boiler as one which, while very small and 
light, would produce a great quantity of steam. In other 
words, an express boiler is a generator which weighs 
very little and occupies a small space as compared with 
normal or well-known boilers. The express boiler—using 
the words in their full significance—is a recent or latter- 
day creation, rendered possible only by the use of distilled 
water. We have dealt with the subject as though an 
express boiler must of necessity be a water-tube boiler; 
but it is not certain that this is an invariable rule. Many 
years ago an exceedingly ingenious boiler was made 
and patented, we think by Hancock, for use in a 
steam road carriage. It consisted of flat sheets of metal 
on which were stamped hemispheres or circular protuber- 
ances. These, when the chambers were built up in a 
frame, abutted against each other, and prevented the 
chambers from opening when pressure was exerted inside 
them; the hot gases passed up between the chambers. 
This boiler was very light and very efficient, and it is 
quite possible that the idea might be developed in the 
present day with advantage. Be this as it may, we have 
no reason to doubt that while a very light boiler may be 
made not necessarily wholly composed of tubes, the 
lightest possible boiler must be made of tubes and of 
nothing else. 

It is commonly taken in the present day that, if one 
indicated horse-power can be got out of two square feet 
of boiler heating surface, the result is very satisfactory. 
This means an evaporation of about 10]b. of water per 
square foot of surface per hour. If it were possible to 
double this and get an evaporation of 20]b. per square 
foot per hour, the advantage would be so great that it is 
worth while to do much scheming, and inventing, and 
experimenting to reach the requiredend. But it must not 
be forgotten that in no boiler can all the surface be heat- 
ing surface ; and we might have a boiler which was very 
efficient in one sense and very heavy in another, because the 
heating surface bore a comparatively small relation to the 
whole quantity of metal in the boiler. Thus, for example, a 
large so-called ‘“‘ locomotive boiler’’—a true locomotive 
boiler has never yet been tried at sea—weighing under 
steam 18} tons, will make steam for a triple-expansion 
engine indicating 800-horse power. This gives nearly 
38 lb. per horse-power. Two square feet of heating 
surface in tubes would only weigh 201b., allowing one- 
half their surface to be inefficient. It is easy to see that 
the best result cannot be got out of a locomotive boiler. 
There is far too much flat surface to be stayed. About 
the maximum performance for this type has been got, 
we think, by a Thornycroft boiler, which evaporated 
10,840 Ib. of water per hour. The total heating surface 
was 620 square feet; 78 lb. of coal were burnt per square 
foot of grate. But the air pressure in the stokehold 
reached 6in. of water. The evaporation per square foot 
of heating surface was very nearly 17°5lb. The total 
weight of the boiler without fire-bars could not have been 
much short of five tons. Taking the power as 500 horses, 
we have 22°4 lb. of boiler per horse-power. This does 
not include fire-bars or other adjuncts, and the work is 
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too severe to be long continued in that special type of 
boiler. Reverting, then, to tube surface, we have to 
consider how it shall be used. The first essential is that 
both sides—in other words the whole surface—of each 
tube shall be fully heated, and not one side only. The 
next is that care shall be taken that an ample supply 
of water shall invariably be provided to take up the heat. 
If we have a long tube of small diameter, say an inch, 
and a very fierce heat,so much steam may be made 
in the bottom of the tube that all the water above will be 
blown clean out of it. Then water will rush in from 
below or above to fill the space, and this in turn will be 
ejected. We could name more than one water-tube boiler 
which behaved in this way when hard pressed. The 
makers called the action “ circulation,” butit was not circu- 
lation in the legitimate sense of the term; a boiler worked 
in this way will soon be burned out and cannot fail to 
prime heavily. This “ gulping” action is exceedingly 
injurious, and to be strenuously avoided. Bearing in 
mind the stipulation that the whole surface of each tube 
shall be heated, it will be seen at once that it is ex- 
pedient that the tubes should be short. It is also evident 
that they must either be vertical or very steeply inclined. 
Any approach to the horizontal will result in disaster 
unless the tubes be very short and at least 2in. in 
diameter. It may be taken as a rule that the fiercer 
the heat the more closely should the tube approach the 
vertical. 

Experiment goes to show that so long as a tube is 
made of metal not too thick, and abundantly supplied 
with water, it is quite impossible to burn it. We have 
already in a former impression cited Mr. Maxim's experi- 
ments in this direction. Years before Mr. Maxim thought 
about flying machines, Mr. Pope carried out experiments 
with tubes made of common tin-plate soft soldered. These 
were buried in a blacksmith’s fire, and everything possible 
was done to destroy them, but fire capable of putting a 
welding heat on a 3in. bar could not melt the soft 
solder on the tube. We may take it for granted, 
then, that we cannot produce too hot a furnace. 
In this direction, no doubt, torpedo boat builders have 
proceeded a long way, and when 701b. or 80]b. of coal 
are burned per square foot of grate per hour the tem- 
perature is very high. But something still higher can 
probably be got with petroleum. The maximum tem- 
perature to be had with proper arrangements and oil 
fuel will probably suffice to melt fire-bricks of good 
quality much like sealing wax. If, now, there is prac- 
tically no limit to‘the rate at which water will take up 
heat, it seems to be not at all improbable that an 
evaporation of 20lb. or 25lb. of water per square foot 
can be had. The notion that the water will be driven 
away from the tube surface and assume the spheroidal 
condition has no foundation in fact. But very great care 
must be taken to prevent the clinging of steam to the 
surfaces. An evaporation so rapid means, as far as the 
tubes go, only 5 lb. of boiler, and allowing 5 lb. more for the 
rest of the boiler, and other 5 lb. forwater, we have 15 lb. 
per horse-power, or for 800-horse power 12,000lb., or, 
say, 5°5 tons instead of 13°5 tons; and, allowing a ton 
for fire-bars and funnel, we still have a boiler which 
gives us 100 to 120-horse power for considerably less 
than a ton. That such a boiler can be produced we 
have no doubt. That it has yet been made we doubt, 
although results of trials made in the United States 
seem to show that engineers have got within measur- 
able distance of it at the other side of the water, and 
on a comparatively small scale. The boiler of the Yankee 
Doodle is said to have 300 square feet of surface, and to 
weigh only one ton under steam. Fig. 14, on page 87, 
illustrates it. It will be seen that we have made a 
tolerably liberal allowance of steam per horse per hour, 
and certain very excellent performances accomplished in 
this country are more to the credit of the engine than 
the boiler, a fact not to be forgotten. 

If our readers will examine the designs of any express 
boiler, or will set about scheming one themselves, they 
will quickly find that there is a great deal of surface—in 
other words, a great deal of steel plate—that is of no 
use for generating steam. Not only does this weigh, but 
it takes up room which can ill be spared. Let us suppose 
that we use vertical tubes 3ft. long; under them come 
the feeders, say, lft. in diameter, and above them the 
receiver, say, 2ft. in diameter. As the feeders must 
be below the grate level, there is less than 3ft. left 
between the grate and the bottom of the receiver, and 
even then the whole boiler is at least 6ft. high. The 
steam receiver and separator over the fire is the 
great offender. If it could be suppressed or put in 
another position, considerable advantage would be gained 
as regards height. It is held, of course, that it is essen- 
tial in order to get dry steam. If it satisfied this condi- 
tion, and if nothing else would satisfy it, then we must 
perforce have it. But it may be shown that the hori- 
zontal cylinder of considerable diameter. lying along the 
top of the boiler, is not necessarily the only expedient by 
which dry steam may be got, and that, in point of fact, 
unaided it will not give dry steam-at all. There are 
various ways in which steam may be dried without the 
use of an unwieldy end heavy cylinder holding a great 
deal of water. It is true that each steaming tube must 
deliver a very large quantity of water mixed with steam. 
The steam can scarcely fail to fill the whole diameter of 
a lin. tube, and in any case its upward rush will entrain 
much water. If the tubes deliver against a flat plate, 
the concussion will knock much of the water out of the 
steam, and various devices are available for getting rid of 
the remainder. 

It must not be forgotten that all we have just written 
applies to a very special and peculiar type of generator, in 
which a great deal is sacrificed for the sake of getting 
the largest possible quantity of steam out of the smallest 
and lightest possible boiler, and it is not to be expected 
that such a boiler can compare in economical efficiency with 
others. If we took an ordinary railway locomotive boiler 
and cut most of the barrel and tubes off we should have 
a very efficient generator left, but it would not be very 
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LONDON WATER SCHEMES. 
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to combat the plans devised by the water companies. 
The Committee which has reported to the Council on 
this subject has distinctly said that whether the London 
Water Bill, now promoted by that body, is proceeded with 
or not, ‘the necessity of action by the Council is not 
the less real.’’ Taking this view of the case, the Committee 
has recommended the scheme of negotiations. 

In a letter from Mr. Brayley Hodgetts, to which wegave 
insertion last week, it is urged that the project brought 
forward by the Southwark and Vauxhall Company is 
not in accordance with the recommendations of the 
Royal Commissioners, seeing that it differs from the 
plan to which they gave the preference as compared 
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unless indeed it is intended to use the boiler only for very | ably prepared, but, proceeding on similar lines, though on 
short periods, in which case the spaces for the discharge | a reduced scale, it provides for an important addition to 


,| the supply taken from the Thames, while securing an 


but only by incurring the risks of sooting them up and | adequate flow over Teddington weir. There appears no 


prospect that the rejection of this scheme would lead to 


There are, we have no hesitation in saying, possibili- | the adoption of the plan which has been proposed by 
ties in view which, made use of properly, will give us | Messrs. Hunter and Fraser, however much the failure of 


.|the Southwark and Vauxhall Bill might promote the 


The principles to be observed are very simply stated. | designs of the County Council. The fact that the Staines 
The first is that the heating surface, and indeed the whole | project, estimated to cost ten millions, is not before Par. 
The second is | liament, is an essential feature in the case, and some 
that every inch of surface not used for generating or dry- | weight must be attached to the circumstance that if the 
The third is that | County Council is opposed to the lesser scheme much 
great care should be taken to secure a regular discharge | more would it resist the larger. That which is practicable 
If the steam has any | has to be borne in mind, and not only that which may be 
chance of hanging or clinging to the metal disaster will | desirable. 

When we come to work with enormous tem- 
peratures there is no time for the correction of an error. | consistently. The water supply of the metropolis must 
If, for instance, a tube should boil itself dry, in less than | be extended, and the companies come forward with plans 
five seconds it would be white hot and would burst. | for giving such extension. The Council seeks to prevent 
Fourthly, special arrangements must be made for getting | the execution of these plans, though at the peril of 
To comply with all the | leaving London short of water. This will never do, and 
requisite conditions is very far from being a simple matter. | Mr. Binnie, the chief engineer to the Council, has forcibly 
So much has been done, however, that more can no doubt | pointed out the situation ina report which he has addressed 
be done, and we do not despair of seeing a boiler which, | to that body, in the course of which he announces the 


It must be acknowledged that the companies are acting 


, | undoubted fact that, whatever may come to pass later on, 


and nevertheless shall be sufficiently durable to satisfy all} London must continue to take its supply from the 
legitimate demands that can be made on a torpedo|Thames and the Lea for the next ten or fifteen years. 


As there is immediate need for enlarging the supply, 
somebody must set to work, either the Council or the 
companies. Mr. Binnie of course prefers the former, 


Tue London County Council, intent on obtaining pos- | and recommends that the Council should now buy up, 
session of the metropolitan water supply, and yet acting | not all the companies, but some of them, and proceed to 
with what appears to be a certain crookedness of pur- | carry on the supply from the existing sources until some- 
pose, has passed a resolution by which it professes an | thing of a more ambitious character can be accomplished. 
intention to enter into negotiations for the purchase of | The point aimed at is to furnish “a proper and sufficient 
the undertakings of the London water companies, accord- | supply of water” to the entire community which the 
At the same | Council represents. 
time the Council is seeking to introduce a Bill into Par- | the Council proposes as an alternative the purchase of 
liament, by which it is to be enabled to take preparatory | “‘one or more” of the existing undertakings, but this is 
steps for bringing a supply of water to the metropolis | prefaced by a proposal without limit, and there can be 
from distant sources, situated anywhere in Great Britain. | no doubt it is intended to make the entire water supply 
For the present the Bill is hung up over a question of | of the metropolis the property of the County Council, 
the Standing Orders, but it may be taken as an expres-|any lesser arrangement being merely a temporary 
sion of the policy of the County Council, though at | expedient. We can only say that if the people of London 
variance with the proposal for purchasing the existing|are to be benefited by such a change, by all means 
undertakings, ‘“‘or one or more of them,” concerning |let the Council sooner or later step in, provided no 
which the sources of supply are in the watersheds of the | spoliation is perpetrated on the pretence of promoting 
Thames and the Lea. The proposal for purchase is also | public interests. 
encompassed with such stipulations, that it is difficult to | affairs is more that of a fight than anything else, and 
understand how the County Council can expect to nego- | a considerable amount of money is being spent in the 
tiate at all on the basis which it has laid down. One| conflict which might be turned to a better purpose. 
proviso alone is sufficient to constitute an insuperable | Economically, the prospect is rather vexatious. 
barrier, fatal to any idea of a voluntary and amicable | way or other, and at a date to be fixed by-and-bye, the 
arrangement between the Council and the companies. | undertakings which at present supply London with water 
Itis thus specified that in the proposed negotiations “ no | are to be bought up, apparently for the mere sake of being 
monopoly rights” on the part of the companies are to | superseded by something else. A double charge will thus 
The companies’ are to be treated as | rest upon the metropolis, one for the supply that is to go, 
though they had no Acts of Parliament by which they | and another for that which is to come. 1 
were established, and by which certain powers were | bock has admonished the Council that it already has quite 
They are thus called upon | enough to do without undertaking the work of the water 
to surrender their birthright for a mess of pottage, and it | companies, and at the same time he has warned the 
is perfectly certain that they will do nothing of the kind. | ratepayers that if the water supply passes into the hands 
There are other conditions attached to the proposed | of the Council, the scale of charge will be increased. 
negotiations, all of such a nature as to render it impos- | This must necessarily be the case, even if the present 
sible that the companies will enter into any parley on the | works are bought up on terms ruinous to the shareholders, 
Hence, if progress is to be made, it must be by | seeing that whatever is paid for the old works must be 
means of compulsory powers, such as the County Council | added to the cost of the new. That there must be a buy- 
signifies it will seek in the course of next year if its|ing up in order to make way for a fresh enterprise is 
gracious advances are repelled in 1894. But the pretext | clearly apprehended by Mr. Binnie, who tells the Council 
of purchase, though based on impracticable conditions, | in his report that he is aware of no instance in which 
is to serve an immediate purpose, however much it may | Parliament has permitted a municipality to acquire rights 
It is to place the | of water supply, without arrangements being first of all 
Council in a better position for opposing the Bills brought | made for a fair bargain with the existing company. 
forward by the East London, the Southwark and Vaux- 
hall, and the West Middlesex Water Companies. These | water companies of the metropolis is complicated by the 
Bills, as we have previously explained, especially in| manner in which some of its official staff criticise the 
the case of the two former companies, are adapted | report of the Royal Commission. A similar line is taken 
for giving effect to the recommendations of the Royal | by the Water Committee, and, on the whole, it is evident 
recently reported on the| that the authorities at Spring Gardens are not satisfied 
subject. The County Council wishes to upset the whole | with the conclusions at which the Commissioners have 
of these Bills, but the necessity for enlarging the| arrived. Objections are also taken to the plans of the 
water supply of the metropolis is so pressing in its | water companies, as set forth in the three Bills coming 
character, as shown by the Council itself, that something | before Parliament. Of course there is an advantage in 
must be done; and if the companies are to be stopped, | straightforward and independent criticism, but it is a 
the Council must be prepared to go on. But the latter | little difficult to see how the Council, having avowed its 
has no scheme prepared, and accordingly the professed | dissatisfaction with the existing waterworks, can come 
intention to purchase has to be brought forward, in order | forward with proposals to purchase them. Although the 


It is true that the resolution of 


Unfortunately, the present aspect of 


In some 


Sir John Lub- 


The position of the County Council in reference to the 


Commissioners have declared that the water supply, in the 
condition in which it reaches the consumer, is excellent, 
the Council pays special attention to the impurities which 
are described as polluting the open stream. The deep 
wells of the Kent company, and the wells possessed by 
other companies, are accepted as yielding pure water ; but 
it is argued that the quantity to be obtained in this way 
is insufficient. Much is made of the alleged lowering of 
the water level where the wells are in operation. Allow- 
ing that there is reason for proceeding cautiously in 
drawing from underground sources, and that greater care 
ought to be exercised in preserving the purity of the 
stream, there isthe fact that the Royal Commissioners 
Ayelieve in the practicability of drawing from the rivers 
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nean waters in the Thames and Lea water- 
a safficient supply to meet the wants of 12,000,000 
8 . eople, a number exceeding by about three-quarters of 
: Pilon the population which may be expected to 
i mo on such a supply in London and its environs in 
— There is also the expectation that a large amount 


ae may be obtained from the chalk area lying east- 
rte of the Kent Company’s district. But if all this 


stands good, why should the County Council disparage 
the present supply ? If, on the other hand, the supply is 
seriously deficient in quality or quantity, or likely to 
become so, Why should the Council seek to purchase it ? 

Another question now comes up for consideration, and 
adds a further element to the conflict. There is the 
Thames Conservancy Lill, a scheme of enormous dimen- 
and calculated to stir up a host of opponents. 
Several of the clauses relate to the metropolitan water 
supply, and the County Council objects to that part of the 
Bill which confirms certain agreements by which some 
of the Thames companies are allowed to draw what is 
considered an enlarged quantity of water from the stream. 
But it is obvious that if the recommendations of the 
Royal Commissioners are to be carried out, or, in other 
words, if the future wants of London are to be duly 
supplied, the quantity which the Bill allows to be taken 
from the stream must be considerably amplified. A 
greatly increased contribution to the Conservancy Board 
from the water companies is proposed by the Bill, and to 
this it is objected that the burden will fall on the con- 
sumer. Yet if the companies are already charging the 
consumer to the top of their scale, as we find generally 
asserted, we may rather assume that the shareholder 
will be the loser. Lord Farrer, speaking in the Council, 
has expressed apprehension with regard to the stringent 
powers to be exercised under the Conservancy Bill for 
preventing the pollution of the Thames. His lordship 
pictures to himself a whole army of inspectors watching 
every rivulet and stream in the watershed, the cost being 
thrown on the water companies, or, as he suggests, on 
the consumers; and after all this has come to pass, the 
County Council may be called upon to buy up the under- 
takings of the companies at the increased value given 
to them by such purification. If this argument is to 
have a practical bearing, it would appear to mean that 
the Thames is to remain dirty, in order that the Council 
may buy up the water supply cheap. We can hardly 
suppose Lord Farrer intends such a procedure, yet it 
seems to agree rather closely with the general policy of 
the County Council. Taken altogether, the problem of 
the London water supply seems to be growing more 
intricate as time goes on. If “ fair and reasonable” 
terms could be arranged for the purchase of the under- 
takings of the water companies by the County Council, 
one part of the quarrel would come to an end. The next 
would probably be a quarrel between the Council and 
the ratepayers. The consumers, as such, might be satis- 
fied, but if so, there would most likely be a deficit to fall 
on the rates. 
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COAL-CUTTING MACHINES IN NOVA SCOTIA, 


THE report of the department of mines for Nova Scotia has 
some features that are of interest to engineers. That Province 
is one which is enlarging its yield as a coal producer. Instead 
of an output of about 568,000 tons, as it had in 1870, its pro- 
duction has risen to about 2,000,000—the exact figures for 
the past year not being available owing to the closing of the 
fiscal year with September. Cape Breton County is one of the 
leading parts of the producing district, its coal sales last year 
being over 792,760 tons. In it the coal-cutting machine of 
one form or other seems increasingly used. At the Gowrie 
mines ten coal-cutting machines of the Ingersoll type have 
been added to the plant last year, with an air compressor of 
20in. by 24in. cylinder. In the Caledonia mine five more 
machines, and now out of the eight in use, seven are Inger- 
soll-Sergeant, and the other, Harrison. In Little Glace 
Bay mine there are ten Ingersoll machines; a Stanley 
Header is in use at old Bridgeport, as well as Ingersoll 
machines. Some of these collieries are of considerable extent, 
judging by the reported number of miners employed; the 
Dominion Coal Company having 1793. The report gives, as 
do the reports of our own Inspectors of Mines, a list of the 
accidents, but it adds also a statement of the timber and 
explosives used in some of the collieries—in one, for instance, 
300 lb. of powder and 106 1b. of dynamite were used in the 
first nine months of last year, whilst another inspector gives 
a return of the kinds of explosives used: ‘ 29,3261b. of 
powder; 11,700 1b. of flameless powder ; 2818 lb. of roburite ; 
501b. of dynamite ; 85,100ft. fuse, and 128 boxes of squibs ;” 
so that there are details given that enable the reader to 
estimate the relative proportions of the explosives that are 
used. Of course, as a comparatively new contributor in 
quantity to the coal-production of the world, Nova Scotia 
has had the experience of others to guide it in the form alike 
of its legislation and of its reports. It is now selling very 
little of its coal to the United States—not a tithe of what it 
used to sell—but it finds an increasing market for its produce 
for its own needs, and especially for Quebec, so that with the 
growth of the Dominion of Canada it is probable that there 
Will be an enlargement of the output of the Nova Scotia 
mines, and probably an increased employment of machinery 
therein, for the results seem to be satisfactory both in the 
extent of the yield, and in the facility and comparative 
safety of the working. There may perhaps be differences of 
Opinion as regards the desirability of the introduction of 
machines in the older collieries and very different pits here ; 

ut there is no doubt that alike in Nova Scotia and in the 
larger coalfields of Illinois there is an increasing and useful 
employment of several types of coal-cutting machines, and 
that employment does seem to suggest at least the possibility 
of greater attention being paid here to the introduction. The 
subject has had intermittent attention and experiment, but 
not on a scale such as in proportion it seems to have had in 
different parts of the coalfields of America. 


SUBSIDENCE ON CALEDONIAN RAILWAYS NEAR GLASGOW, 


: A DANGEROUS subsidence of the Caledonian main line near 
fallside J unction, a few miles east of Glasgow, occurred on 
a morning last week ; the early passenger express from 

© south having & narrow escape from serious disaster. The 
spot indicated is carried on an embankment some 


line at the 








35ft. high, along the south side of which the river Calder 
runs for a short distance before passing, by means of a large 
culvert, under the line on its way to the Clyde. The subsi- 
dence took place at a point midway between this culvert and 
the place where the stream first approaches the line. It 
may be mentioned that the embankment was here pierced 
by @ 12in. cast iron main used by the Steel Company of 
Scotland to convey water from its pumping station on the 
Clyde to the Hallside Steel Works. Under ordinary weather 
conditions the Calder is a mere brook, but the long-continued 
enormous rainfall had swollen it to an unprecedented extent, 
causing large volumes of rapidly moving water to surge 
almost continuously against the embankment for several 
weeks before the accident. Under these circumstances the 
railway officials had for some time been keeping this portion 
of the line under close observation, and though no serious 
mishap was anticipated, a gang of surfacemen were kept in 
constant readiness for any emergency. On the morning of 
the 6th, the postal train passed at 6.15 without anything 
unusual being noticed, and a quarter of an hour later a light 
engine also passed in safety. Almost immediately afterwards, 
however, a large portion of the embankment suddenly col- 
lapsed, leaving the rails of both the up and down lines 
suspended over a chasm some 60ft. long, and of considerable 
depth. The fall was so sudden and unexpected that several 
of the watchers had narrow escapes from being overwhelmed 
and carried into the Calder with the débris. At the time of 
the accident the early express train from the south was 
almost due; but fortunately some of the workmen were able 
to reach Uddingston Station, a mile to the east, in time to 
have the train stopped, and so to prevent a catastrophe to 
the express, which carried a large number of passengers. 
Owing to the facilities possessed by the Caledonian in the 
way of alternative routes between Glasgow and Motherwell 
and Hamilton, the accident caused little delay to the general 
passenger or goods traffic, and the breach in the line was 
filled before the end of the week, abundant supplies of 
material for the purpose being easily obtained from the 
neighbouring iron and steel works. The exact cause of the 
occurrence has not been, and probably will not be, ascer- 
tained. The district is undermined with coal workings, and 
this, coupled with the phenomenal rainfall, and consequently 
swollen state of the Calder, may be sufficient to account for 
the mishap. Some of the railway officials are inclined to 
attribute it to the bursting of the Steel Company of Scotland’s 
water main, but though the pipe was found to be fractured 
after the collapse, it seems probable that this was the result 
rather than the cause of the failure of the embankment. In 
any case the officials of both companies may now be relied 
upon to fix the pipe in such a way that its failure is not likely 
to result in the closing of a line accommodating over 300 
trains per day, and the suspension of productive operations 
in a large steel-making establishment. 


THE REVIVAL IN TRADE. 


THE evidences of an improvement in trade are increasing, 
and prospects for the iron and steel masters of Scotland and 
the northern counties of England, and for the marine 
engineering and some other of the engineering centres are 
better at the present time than they have been for many 
months. The position is one which has long been waited 
for, and now that unmistakeable proof of revival is forth- 
coming, it is natural that the better appearances should be 
matter of great satisfaction. Everything goes to show that 
it is to the increased demand for iron and steel shipbuilding 
that the country is mainly indebted for the trade conva- 
lescence. The booking of new orders for vessels continues 
alike in Scotland and on the Tyne, the Tees, and the Wear. 
It is calculated that over 100,000 tons of new work has been 
contracted for on the Clyde alone since the beginning of the 
year. Shipbuilders on the West Coast have a good programme 
of work before them, and are anticipating the receipt of 
additional orders very early. As the contracts that have 
been given out in all the centres are nearly all for steamships, 
the activity is being carried into the marine engineering 
works. Some of those who build the largest types of marine 
engines, and who have had of late Government work that is 
rapidly being exhausted, it is true, need more business. But 
most of the firms, alike on the Clyde and North-east Coast, 
have now booked their output for some months ahead. One 
large South Durham engineering establishment has, we are 
informed, orders that will occupy them for fully a year. The 
effect of this revival is seen also in a quickened call for 
castings and for boilers. In Cleveland the marine engineers 
are so busy that certain of them are finding it necessary to 
run their establishments nights as well as days. Five per 
cent, rise in prices is quoted by various firms upon the rates 
of last quarter. The Scotch and Northern steel masters are 
all very busy upon steel plates, angles, and other sections, 
and full work is assured over the next six months certain, 
and probably longer. A great revival in demand is to be seen 
in the Glasgow locomotive engine building trade; stationary 
engine builders in Lancashire have some good orders in hand 
for Eastern markets; and with Russia and the North of 
Europe a valuable trade is being done in machinery from the 
Midlands, 
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The Principles of Waterworks Engineering. By J. H. Tups- 
BERY TURNER, B.Sc., M. Inst. C.E. and A. W. Bricut- 
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THE engineering of the water supply of towns is already 

represented by a goodly array of books and a larger 

number of papers in the transactions of engineering 
societies, but from time to time new departures are made 

in the practice of waterworks engineering which form a 

sufficient basis for the text at least of a new book, and 

often of one which grows to be of larger dimensions than 
the authors originally intended. The book before us may 
be said to be one of high class on a limited number of 
the subjects which might be included in its title. Itdeals 
very largely with principles, as the title suggests, but it 
departs very considerably from them in order to describe 
specifically certain mechanical details connected with the 
water supply and distribution. The first chapter deals 
with the sources of water supply, and herein are treated 
several of the questions concerning percolation, sub- 
terranean water levels, effect of pumping on these ; and 
similar questions which recently formed the  sub- 
ject of much inquiry by the Royal Commission on the 

Metropolitan Supply. The second chapter is on the 

measurement of water, and deals fully with this sub- 





ject, and with the general formule relating to flow and 
the gauging of rivers, with special reference to modern 
instruments and apparatus. The third chapter relates 
more to the collection of water, and particularly to 
the interception of surface waters, lakes and rivers, 
catchwater drains, filters and wells ; but the chapter also 
includes references to several kinds of pumps, the theory 
of which is interesting, though in practice they are obso- 
lete, and several pages which are occupied with remarks 
concerning steam engines and testing engines would have 
been better occupied with an extension of the chapter on 
the storage of water, which deals particularly with the 
selection of sites for and the construction of dams and 
reservoirs, both impounding and service reservoirs. Here 
again the treatment is of the principles which guide the 
waterworks engineer, on those questions which in the 
early stages require so much investigation before decisions 
are satisfactory ; and special reference may be made to 
the investigations concerning and summary of the 
knowledge of to-day relating to the sections of reser- 
voir dams. The purification of water and the con- 
veyance of water, occupy the fifth and sixth chap- 
ters, and both are well considered, and comprise 
in 120 pages a great deal of judiciously selected informa- 
tion on these subjects. The latter chapter quite desirably 
gives, either admittedly, or as can be inferred, a good 
deal of the sort of information which became very neces- 
sary in connection with the designs and arrangements for 
the construction of the great Vyrnwy Aqueduct, its 
balancing reservoirs, its railway, and river crossings. In 
the chapter which follows on the distribution of water, 
the principles are first dealt with and then some of the 
small practical details, while the concluding chapter is on 
the maintenance of waterworks, and herein amongst 
many things will be found a sufficient treatment of the 
waste water meter system originally devised twenty years 
ago by Mr. Deacon, although the subject is for some in- 
comprehensible reason, that upon which a paper was read 
by the Institution of Civil Engineers last Tuesday. The 
book is well got up, and will no doubt soon be found on 
the shelves of every waterworks engineer. It may be 
mentioned that since the publication of this book, the 
name of the first author has changed to J. H. Tudsbery 
Tudsbery. 
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PARLIAMENTARY NOTES. 


Oil fuel at sea.—Mr. Bowles asked the Secretary of the 
Admiralty whether his attention had been called to a state- 
ment on the 22nd February last that the British steamship 
Baku Standard had arrived at Philadelphia after having 
made the passage across the Atlantic under steam generated 
by oil fuel alone, and whether the Government were carrying 
out any experiments with the view to ascertain the adapta- 
bility of oil fuel for use in her Majesty’s ships. Sir U. 
Kay-Shuttleworth replied that nothing was known at the 
Admiralty of the statement in question, and that no 
experiments with oil fuel were now going on in her Majesty’s 
ships. 

Su pplies for Indian State Railways.—A question was put to 
the Secretary of State for India by Sir A. Hickman on the 
above subject. He asked, in particular, whether Les Usines 
et Fonderies De Baume et Marpent of Belgium had supplied 
10,000 axle-boxes to the Indian State Railway, and whether 
he would use his influence to induce the railways in future 
to procure their supplies of such articles in this country. 
Mr. Fowler replied, that so far as he could ascertain no order 
for axle-boxes for Indian State railways had been given to 
the Belgian Company. According to the existing practice of 
the Department, a general preference is always given to firms 
in this country. 

Trish light railways.—The latest information in the pos- 
session of the Government shows that 1285 men are now 
employed on the Galway and Clifden Railway, and it is 











hoped that the entire length of it will be ready for opening 
about September Ist next, 
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sides of the cylinder and the trunk. On th 
HIGH-PRESSURE AIR COMPRESSOR the air is forced into the coil H through the ‘valve Ge 
action of the two pistons is identical. The process The 
described is repeated in the small cylinder, Jt 








HIGH-PRESSURE AIR COMPRESSORS. 


THE air compressor which we illustrate above and on 











the same time, while a small quantity of oil is drawn in 
from the lubricator on the top of this cover. 
When the piston ascends it compresses the air in the por- 


page 229, is one of atype introduced and constructed by | tion of the cylinder marked A. When a certain pressure has 


Messrs. Elwell Fils, 
of Paris. 

The machine con- 
sists in effect of two 
double-acting com- 
pressing pumps, in 
which the air is 
compressed in four 
























stages. The capaci- an 
tiesaresocalculated __ peaa TR i  & 
that the pressures Saat coeeenmeaine NG \ 
shall be equalised on —s a as 


each side of the 
pistons. The pistons 
are provided, it will 








be seen, with trunks, 
and the first stage 
raises the pressure 
to about 57 lb. In 











the second stage this 

is brought up to 

1421b., in the third 

to 430 lb., and in 

the fourth stage to | 
1430 lb. per square | 
inch. The twocom- 

pressing cylinders aoe 
are cast together, 
with a casing or 
jacket to contain 
water, in which are 
placed two coils of 
piping. The first 
serves as an inter- 
mediate receiver for 
the first cylinder, 
and the second coil, 
connected with the 
small cylinder, 
serves to cool the air 
before it is delivered 
into the storage 
reservoir. The air 
to be compressed is 
drawn into the large 
cylinder through eight valves E E in 
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the cover, and kept | been reached the valves F F in the piston are forced down, 


closed by helical springs. A spray of water is introduced at | and the air then enters the annular space B B between the 
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Irst_ cyling 
ve the valves, 


noticed that the water introduced into the 
passes through all the stages and is always abo 
It is claimed by the makers that this is a feature of m: 
importance in machines running at a high speed, bec = 
then there is no danger of knocking a cylinder end oa ™ 
breaking a piston if too much water should chance rtd 
admitted. be 
It is in reality a quadruple compression engine, the fina] 
pressure attained amounting to 1400 lb. per square inch 
The machines are made in several sizes. One to delive, 
17-65 cubic feet of air per hour at the stated pressure “tad 
the following dimensions :— _ 
Diameter of large air piston .. 2... 6. we ee TH 
MONE ORMIMIE 5s os 0s 0s 0p as 0s osc, GA 
Diameter of small piston .. .. .. .. 0. 02 ue 0. 
Diameter of trunk a ae 
Diameter of steam pistons 
Stroke of all pistons .. << 
Revolutions per minute ae de ss 
Steam pressure .. .. .. .. « 43 1b. to 71 Ib. per inch, 
The following advantages are claimed for this system. 
(1) The use of a low pressure to begin with reduces the loss 
due to clearance; (2) the division of the work into four 
stages permits the air to be effectively cooled between the 
two cylinders; (3) the last stages of compression being 
effected by a very small piston it is easy to make the Piston 
tight, and the space over which leakage could take place is 
reduced to a minimum ; (4) the whole machine can be taken 
to pieces and put together again in a very short time; (5) 
the delivery of the machine is independent of the pressure in 
the storage reservoir. 
The quantity of water admitted amounts to about 15 cubic 
inches for every 200 cubic inches of compressed air delivered, 
Our illustrations are so complete that we do not think any 
further description is needed to make the action of the 
machine intelligible. 
It only remains to add that it has been specially designed 
for charging torpedoes, and has, we understand, been adopted 
by the French Naval authorities for that purpose. 
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LOCOMOTIVE FIRE ENGINE. 





Messrs. MERRYWEATHER AND Sons have brought out a 
useful modification of the fire engine. On January 26th we 
described a floating fire engine for Egypt, in which the vesse] 
was propelled by two streams of water direct from the pumps. 
On the 10th inst. a fire engine, arranged to be carried on 
locomotive, was satisfactorily tried at Southampton. 

The machine is the invention of Mr. John Clark, the engi- 
neer to the Southampton Docks, and consists of a treble- 
cylinder steam fire engine, with double-acting gun-metal 
pumps, and mounted on a strong wrought iron frame, 
Brackets provided with grooves are permanently fixed to the 
front buffer-plate of a locomotive, and the back of the frame 
slides in these grooves, so that it can be dropped into place 
in a few seconds. Connections are then made with the 
steam and exhaust pipes of the locomotive by means of 
flexible tubes, and the suction, which is also flexible, is 
coupled on and taken to the nearest water. 

The trial took place on a line of railway in the docks. The 
fire engine, which weighs 10 cwt., was suspended from a 
crane by two rods passing through holes in the top of the 
frame. It was put into place, the steam and exhaust pipes 
connected, and four lengths of suction pipe joined together 
in forty-five seconds. Four 2}in. fire hose, with 14in. nozzles, 
were operated simultaneously, and directed streams of water 
over the roofs of some adjoining warehouses. We are in- 
formed that the engine is capable of delivering 750 gallons 
per minute to a height of 160ft. The pumps, when at full 
speed, make 250 revolutions a-minute, with a boiler pressure 
of 100 Ib. to 1201b. 

Messrs. Merryweather were represented at the trial by Mr. 
Jakeman; the South-Western Railway Company by Mr. 
Govett ; and the Southampton Harbour Board by Mr. Dixon. 

In docks, railway stations, or large factories, where there 
are usually several shunting engines under steam, it will be 
possible by fitting them all with slides and with connections 
to the steam pipe and exhaust, to have a powerful steam fire 
engine in working order and ready to proceed at a minute's 
notice to any place where the rails are laid. 

This invention should be even more useful in the United 
States than in England, but on account of the central buffer 
and “ cow-catcher” it would require to be modified in shape 
before it could be used on American locomotives. 








THE GENERATION AND DISTRIBUTION OF ELECTRICITY.—At the 
monthly meeting of the Leeds Association of Engineers, the Presi- 
dent—Mr. Alfred Towler, M.I.M.E—in the chair, a paper was 
read by Mr. Chas. J. Hall, on ‘‘The Generation and Distribution 
of Electricity.” He said that although electrical science dated 
back to 600 years B.C., it was only within recent times that it 
had reached the stage of rapid development. He alluded to the 
researches of Galvani, Volta, Ampere, Faraday, and others, and 
showed that in the discovery that an electric current could be 
generated by passing a wire across the lines of force in a magnetic 
field, the principle of the modern dynamo had been arrived at. 
The continuous current machine was useful for light, power, and 
storage, but with the alternating current machine storage was Im- 
sossible. This type was useful for light, power, and heat. Mr. 
fall described the method of distribution on the two-wire low- 

ressure system. A pressure of 100 volts could not be exceeded 
or incandescent lamps. In cases where the quantity required was 
large, the mains would necessarily be of great size, and when once 
laid down would be difficult to get at for alteration or repair. 
This was the more objectional when the current had to be conveyed 
to a considerable distance. By the employment of three wires the 
pressure in the mains could be doubled,and their size reduced four- 
fold, whilst at the same time the maximum pressure of 100 volts 
passed through the lamps. For distribution over large areas the two- 
wire high-pressure system was the best. For this it was essential 
to use the alternating current, the intensity of which could be 
diminished as required by passing it through the coil of a trans- 
former. With a voltage of 2000 in the mains, intead of 100, their 
size could be reduced 400 times. The saving in material was there- 
fore enormous, and the leads being conveyed in pipes could easily 
be drawn out for examination. Mr. Hall explained the construc- 
tion of dynamos and transformers, and described the methods of 
insulation, by which high-pressure currents were rendered harmless. 
The paper was illustrated by numerous diagrams, models, and 
articles of manufacture, including a meter made by the Westing- 
house Company, of America, which Mr. Hall said would not vary 
more than 2 per cent. in working. A discussion followed, in 
which Messrs, Towler, Hartnell, Atkinson, Wood, and Bowers, 
took part. A vote of thanks was accorded to Mr, Hall. The 
members of the Association have since visited the works of th 
Yorkshire House-to-House Electricity Company, Aire-street. Mr. 
R. W. Eddison kindly conducted them round the plant, 
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LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions of our 
correspondents. ) 





MODERN HEAT. 


Sir,—I am much obliged to Dr. Lodge for giving me ‘‘a clue to 
an exit from a very thin fog.” I am not aware myself of the exist- 
ence of the fog, and I have failed to find any clue. I understand 
perfectly what I want to say; Dr. Lodge does not; consequently he 
contradicts himself. Let me recapitulate a little. In my first letter 
I said that a gas could not expand under certain conditions—which 
I described—aunless its temperature was raised. Probably if I had 
said, that “ without an increase of entropy motion could not take 
place,” Dr. Lodge would have been content; but I prefer not to 
use the word “entropy.” 

Dr. Lodge, entirely failing to grasp my meaning, hastened to tell 
me that a gas cow/d expand without any rise in temperature. The 
correction was wholly irrelevant, as I had never said that it could 
not. I explained what I meant, and now Dr. Lodge hastens to tell 
me that a gas cannot expand against a constant resistance without 
becoming hotter. Now, I frankly admit that the word ‘‘constant” 
Dr. Lodge quotes, apparently conveys an erroneous impression. 
Furthermore, however, Dr. Lodge seems to have entirely failed to 
grasp my meaning, and with your permission I beg to explain. 

If a gas is supposed to expand and do work, it is possible to 
supply so much heat to it that its temperature will not fall, 
and the whole of that heat will be converted into work. By a 
slip of the pen I wrote “ expand against constant pressure.” That 
is, of course, wrong. I should have said ‘falling pressure.” 
The resistance must decrease as the gas expands. Before the 
piston could begin to move, the temperature and pressure of 
the gas must be raised; and do what we will, at the end of the 
stroke the gas must be hotter than it was just before the stroke 
commenced. This heat is so much dead loss. It isso in the Carnot 
cycle, and the ‘‘cold body” is used solely to take away this heat. 
By just so much as the heat left in the gas at the end of the stroke 
exceeds the heat in it at the beginning, by so much will the engine 
fall short of absolute efficiency. The heat received by the gas and 
converted into work never appears as temperature at all in the gas. 

Let us suppose that a piston carries a definite load. Air is 
expanded beneath it, and causes the piston to rise. The piston 
cannot begin to move until the air has been made hotter. If now 
the load on the piston is steadily reduced, and the supply of heat 
is steadily maintained, the air will go on expanding, 0 work, 
and retaining the temperature at which it started, the pressure 
falling, and a certain quantity of heat will be converted into work. 
Let the heat be called T. But before the piston started there was 
a certain elevation of temperature, brought about by heat imparted 
which I shall call ¢. The total heat imparted was T +7¢. Then in 
any practical engine ¢ must be wasted. That is what I said in my 
first letter, to which Dr. Lodge took exception. 

Now let us imagine that we have a loaded piston as before, but 
that the load is kept constant. Once more we have T, and also /, 
and we have besides ¢;, which is the extra heat required to prevent 
the pressure from falling as the gas expands. The total heat 
imparted to the air will be T + ¢ + 4, and ¢ + ¢, will represent dead 
loss. This, again, is what Dr. Lodge’s diagrams mean. I quite 
fail to see where the fog exists. 

The only point remaining worth discussing seems to have been 
raised by Mr. Wiseheart, as to what ‘‘temperature” means, 
Apparently it is the equivalent of work. It is the measure, other 
things being equal, of the intrinsic energy of a gas. When we heat 
a gas and do not allow it to do work, the heat remains as heat, 
that is all. Maxwell was disposed to regard it not as a quality, but 
asaquantity. On page 44 of his treatise on ‘“‘ Heat” he says :— 
‘* A temperature, so far as we have yet gone in the science of heat, 
is not eonsidered as capable of being added to another tempera- 
ture, so as to form a temperature which is the sum of its com- 
ponents. When we are able to attach a distinct meaning to such 
an operation and determine its result, our conception of tempera- 
ture will be raised to the rank of a quantity. For the present, 
however, we must be content to regard temperature as a quality of 
bodies, and be satisfied to know that the temperatures of all bodies 
can be referred to their proper places on the same scale. For 
instance, we have a right to say that the temperatures of freezing 
and boiling differ by 180 deg. Fah.; but we have as yet no right to 
say that this difference is the same as between the temperatures 
300 deg. and 480 deg. of the same scale.” 

I hope this will be of service to Mr. Wiseheart, but I doubt it. 
It is not difficult to see that Maxwell had not quite satisfied him- 
self as to what the word really implies. We have only toread page 
45 to satisfy ourselves on this point. M, A 

Woodstock, March 12th, 


BALANCING LOCOMOTIVES. 


Str,—Referring to your interesting article last week on the 
above subject, may I point out that the centrifugal force in such a 
case as you quote would be only about 65 W, instead of 80 W. 
Taking your own data: Vector of balance weight = 36in., and 
number of revolutions per minute = 252—as you say nothing of 
allowance for — augmented velocity in usual units = 26°39 

ie UF. «\ wr seo 
and C. F, = (So x 3) W = 64°88 W, 

As a matter of detail, however, a lune-shaped weight of 224 Ib. 

net in a 6ft. 8in. wheel would—allowing Sin, for tire and rim— 


have a rad-vector of about 3l4in., then C. F. = sia x 64°88 W 
=5677 W. Also, the weight at 36in, rad. required to balance P Ib. 
at 12in. crank would not be ; P, as you say, but much less, 


Assuming that you refer to an inside-cylinder engine, and taking 
centres of cylinders as 28in. and centres of weight as 60in., the 


weight required to balance 672 at crank = ‘78 x 672 _ 174-72 Ib. 


This is the weight in each wheel, and at its proper angle, and its 
C. F, at 32in. rad. = 4°5 tons. Deducting its weight when on top 
centre, and adding it when on bottom, we get a vertical upward 
pull of 4°422 tons and a thrust on rail of 4578 tons. There 
remains an additional constant load on rail equal in amount to the 
counterweight put in, 174 1b. in this case. In fore gear, however, 
the upward pull is diminished and the downward thrast increased, 
by pressure of connecting-rod—depending on boiler pressure and 
cut-off—whereas, in back gear the pull is increased and the thrust 
diminished. 

I do not think that 672lb. would be more than the revolvin 
parts of such an engine as you are taking, the cranks woul 
undoubtedly be hooped. Ido not think it is a logical deduction 
that the Americans are more troubled with irregular wear of tires, 
because they say more about them, than the English do of theirs. 
Perhaps they are more candid than their English brethren. All 
credit to such an institution as the Chicago Western Railway Club, 
where superintendents meet and discuss the failings, so to speak, of 
their engines—that is the way to amelioratethem. Wehave cognate 
gatherings, where, however, the object of each appears to be the 
aggrandisement of his own productions, and not to invite criticism, 
or be grateful if he gets it. If anything remains to be discovered 
on the balancing question—which I much doubt—it will not remain 
long in the dark, with men like J. N. Barr and W. H. Lewis on the 
war-path. 

Premising thus much, I will now say that undoubtedly the 
Americans do have more trouble with their tires, and not due to 
the “‘hammer-blow” particularly, as you imply, but to the slip, 
caused by vertical pull of that part of counterweight put in to 
balance the piston, &c. This should be so, for two reasons—their 
reciprocating parts are much heavier, and their wheels, generally 
speaking, are smaller; and as thecentrifugal force variesas the square 





of the number of revolutions, with a given speed and equal per- 
centages of reciprocating parts balanced, the pull and thrust are 
greater in their case. Also, I believe some of their roads are of a 
very — nature, 

From what I can gather, and speaking generally, English officials 
are very conservative in this matter; they are content to do what 
has always been done, forgetting that rules that obtained when 
reciprocating parts were a third of their present weight ought now 
to be honourably shelved. As to steady running, some of the 
steadiest I was ever on had only one-fourth of reciprocating balance 
altogether. This is, however, a smaller amount than I advocate. I 
gave my opinion a week or two back in a contemporary. As 
regards reading a paper on the subject, this is emphatically not an 
armchair matter, as has been the treatment of it before to-day. 
One requires facilities for making observations, both on the foot- 
plate and in the shops, when the engines are in for repairs; these 
facilities, as a matter of course, do not fall to the lot of those 
interested in the question and willing to cultivate it. 

Brighton Works, March 12th. H. Roure. 


[We have calculated the centrifugal force by the formula 


C= ate We have taken the velocity of the centre of gravity 


of the balance weight at SSft. per second, or sixty miles an hour, 
and a little under 3ft. radius from the centre. The figures can 
only be approximate until we know the disposition of the weights. 
Bury, Curtis, and Kennedy balanced their engines by extending 
the hubs of the driving wheels opposite the cranks,—Ep, E.] 





FIREPROOF BUILDINGS AND SOUND. 

Sin,—The past few years have seen very material advance in 
the methods of so constructing buildings as materially to diminish 
the risk of fire. It cannot be said, I believe, that this has been 
in any sense wholly averted. It has simply been reduced. But 
even this is a great point gained, and further experience may 
advance our knowledge, both in construction and of material, so 
as to ultimately insure practical entire immunity. The present 
gain, however, has not been obtained without the incurrence of 
certain disadvantages, and these in some cases of such striking 
importance that it is questionable whether it may not be forced 
upon us to return for a time to more primitive methods of con- 
struction if these disadvantages are not to operate most injuriously 
to very important interests. It seems unfortunately to be the case 
that the present system of constructing so-called tireproof floors 
lends itself to a liability to the transmission of sound to an extent 
unknown with cruder forms of construction. This system is now of 
exceedingly wide use. The numerous immense buildings erected 
for letting in flats, that one now sees springing up in every quarter 
of, London, invariably have their floors designed upon this prin- 
ciple. In all our monster hotels of modern building it also 
always receives adoption. Now my own recent experiences 
with both such classes of residences has led me to question 
whether the assumed immunity from fire has not as yet only been 
secured by a sacrifice of comfort, and of such a degree of this as is 
only compatible with the preservation of health. As regards the 
modern hotel, I recently passed a week in one of these that had 
exercised the ingenuity of its designer in every possible way, and, 
it is only fair to say, with the achievement of an enormous amount 
of success. Every comfort, every convenience, every luxury, and 
every sanitary provision had been secured for the inmates, by 
whom they were evidently highly appreciated. But, alas! when 
night came this pleasing picture received a sad reversal. ‘The 
sleeping-rooms of this modern palace little deserved that appella- 
tion. Every sound made by the occupant of the apartment over- 
head was almost as distinctly heard as if occurring alongside. It 
was my fate to have above me an elderly gentleman who snored 
throughout the night as surely elderly gentleman never snored 
before. Had his head been pillowed alongside of my own, his 
stertorations could not have been more distinctly heard than they 
were in the sound-trap I occupied. 

It would be a work of entire supererogation to point out how 
seriously this defect, which was common throughout the vast 
building, must militate against public resort. The disability will 
be at once acknowledged, and in only a slightly lesser degree is 
the annoyance felt by those occupying flats sharing the same 
principle of construction. In the case of the hotel to which I have 
referred, the architect had been called upon to suggest a remedy. 
He confessed himself unable to do so, and the verdict of the 
numerous visitors at the hote] was that they would rather submit 
to the chances of fire than have to pass night after night under the 
condition of broken rest. The system of fireproof construction 
adopted at this hotel was the well-known one of iron girders, 
supporting concrete arching. Upon this bearing the ordinary 
system of joists and planking is laid. There are therefore 
numerous points of contact; in the first place with the hard 
concrete itself—almost bell-like in its qualities—and through this 
with the metal of the iron girders, the ends of which rest upon 
the brick main walls of the structure. Now the finer the material 
used in these last the more complete must be the diffusion of 
sound. Every inch of wall area throws off vibrations; and, in 
the desire to secure incombustibility of material, it is rarely if 
ever the case that any sound-deadening substance is placed between 
the iron girders and their bearing upon the brickwork. Endeavours 
should, I think, be in the first place made to reduce the number of 
points of contact between the timber-work of the flooring and the 
concrete, in which the iron girders are to all intents and purposes 
embedded. A very slight additional depth to be added to the 
flooring could be made to secure this in various ways that will 
readily suggest themselves, 

Having reduced the number of such sound transmitters, mani- 
festly the next point towards improvement should be to avoid 
direct contact between two such resonant materials as iron and 
brick. I know that the objection held to the interposition of 
deadening material is lest this should tend to impair the fireproof 
qualities of the structure, and be the means of communication of 
tire from one floor to another. But surely it cannot be impossible 
to devise means free from such chances. I would suggest that the 
asbestos packing so largely used in mechanical work might furnish 
a material adequately sound-deadening; nor would it be difficult, 
perhaps, to suggest alternatives equally efficacious in that respect, 
and equally free from liability to combustion. Sawdust chemically 
treated, for instance, might fill a cavity in the masonry for the 
girder ends to rest upon. I do not pretend to dogmatise as to the 
character of the remedy to be applied; I only know that one must 
be found if the remedy against fire is not to prove in residential 
cases almost worse than the disease. To the modern caravanseries 
at our seaside resoris flock thousands of jaded inland residents in 
search of health. How can the latter be secured if nightly repose 
be made impossible? The instance to which I have referred as 
affording my own experience is, I well know, by no means a 
solitary one. If we are to secure ordinary comfort in these fire- 
proof buildings it is manifest that some material change must be 
made in the system upon which they are at present designed. 

March 12th. F, 


TESTING PORTLAND CEMENT BY HIGH-PRESSURE STEAM. 


Sir,—With reference to Mr. Henry Faija’s letter on the above 
subject, of 20th February, the necessity or reason for which I fail 
to see, will you kindly allow me to give the following data, in 
order to avoid any misunderstanding on the part of your readers, 
Dr. Erdmenger’s method for the detection of faults in Portland 
cement dates as far back as 1879; or, correctly > am his 
observations on this subject were published at that date. In the 
Thon Industrie Zeitung of March 11th, 1882, he gave a full descrip- 
tion of the apparatus, which in its main features is yet unaltered. 
I regret that no results of Mr. Faija’s method of trying the sound- 
ness of cement are given, and a comparison with those of the 
high-pressure steam test are thus impossible. ‘ . 

I cannot refrain from adding a protest against the designation 





SS 
—————— 


of Dr. Erdmenger’s experiment as ‘made in Germany,” whi 
though innocent in itself, by being put between inverted oa 
conceals a sneer, as unbecoming as it is unjust where ecientige 
researches are concerned, Cur, ENGELHAR?, -” 
(For F., L. Smipru any Co.) 
18, Parliament-street, London, S.W., ‘ 
March 12th, 


Sir,—I have followed with much interest the corresponden 
upon the above subject in your valuable journal. Permit met 
point out, as a result of my extensive ner that even in Cases 
where one is satisfied that all the well-known standard requir 
ments to arrive at correct results have been complied with yet it 
is possible to have a most untrustworthy and comparatively ‘worth 
less cement. W. T. Parracg, 

171, Queen Victoria-street London, : 

March 6th, 


THE ACTION OF PULLEYS, 


Sir,—A discussion has arisen in our drawing-oftive. We aro 
unable to settle the point at issue, and have agreed to ask you to 
submit it to your readers, It is this:—Is the action of a pulley 
the same as that of a lever, or is it not / y 

In treatises on mechanics it is either regarded as a lever, or its 
action is left unexplained, Now, I am 
of the party who Fold that its action 
is not that of alever. In the sketch 
A we have a pulley and a cord, and 
3 two racks and a toothed-wheel in B. 
|, The cord is fixed at one end, and the 
41°\ force is applied at the other, in the 
direction of the arrow. The same 
with the racks, It is quite plain that 
in B the action is that of a lever, and 
the — gains two to one on the 
weight. 

At first sight the case A may seem 
the same, but it is not, because the 
effort of the rope is not applied at (, 
as in the case of the racks; and, in. 
deed, the cord being very flexible, it seems to me that the whole 
upward effort is referable, not to the rim of the wheel, but to its 
centre, in which case ther? is of course no lever action at all, 

Again, if we suppose the pulley to be parted at the lowest point, 
it could be pulled asunder but for the rope. No action of this 
kind takes place in the tooth pulley. In order that the rope pulley 
may act as a lever, the rope ought to be fixed to the rim at C, 

I think I need not make this letter any longer by giving expla. 
nations. I hope some of your readers will discuss the point. 

Stafford, March 7th. 











SHEAVE, 
SHIPBUILDING AT HIGH ALTITUDES, 


Sir,—In reference to your issue of March 2nd, page 179, it 
would be of interest to know from Messrs. Hunter and English 
what is their experience as to the cost of production of steam 
power at 13,000ft. above sea level. I should esteem it a personal 
avour if they or any reader could inform me of any practical 
treatise or paper containing experiences of the behaviour of 
steam in engines at high altitudes, ENQUIRER, 

Bradford, March 6th, 








SOME EXPERIMENTS WITH TRIPLE-EXPANSION 
ENGINES AT REDUCED POWERS. 
By Mr. D. Cro_i, Member. 


THE following experiments were undertaken with a pair of 
triple-expansion engines of the usual three-crank type, and of the 
following dimensions :—Cylinders, 134in., 2lin., and 35}in. ; stroke, 
2lin.; steam pressure, 160 lb.; diameter of boiler, 11ft. din. ; length 
of boiler, 9ft. 14in.; heating surface, 1129 square feet; and grate 
surface, 41 square feet, e object was, in the first place, to 
determine the most economical plan of working the engines at 
from 250 to 300 indicated horse-power; and secondly, to obtain 
data for getting the maximum results upon the full power trial. 
The cut-off in the high-pressure cylinder had for practical reasons 
been made about 0°75, which was a greater admission than the 
boiler could continuously supply steam for. So it was evident 
that we should have either to reduce the boiler pressure, to 
throttle the steam, or to draw up the link. I have, as far as 

ible, given results which can be accepted as correct, and have 
ept back any figures which appeared doubtful; hence some data 
have not been given. a 

I wish to point out that the figures in the column giving the 
steam pressures in high-pressure casing are not quite reliable, 
owing to the oscillations of the gauge pointer. They are given to 
show, to a certain extent, the degree of throttling by the stop- 
valve. I have also to state that the trials were carried out in a 
comparatively narrow basin, and the state of the tide exercised a 
considerable influence upon the relation between revolutions and 

wer. For the purposes of the experiments this, of course, was 
immaterial. I am quite aware how difficult it is te draw general 
conclusions from the results of a single set of engines. 1 think, 
however, that we may safely venture upon the following deduc- 
tions:—({1) Not only is the triple-compound engine singularly 
inelastic, but also highly sensitive to wrong adjustment. Com- 
paring trials Nos. 6 and 8, we find that in the one case 301 indi- 
cated horse-power could be developed, against 263°5 indicated 
horse-power in the other, with practically the same consumption 
of steam. It therefore appears certain that it will pay well to 
supply steamers which have to work at reduced powers with an 
arrangement for measuring the feed water in order to enable the 
engineer to find the most economical adjustment. (2) Comparing 
all these results with those obtained by Mr. Inglis in the case of 
the Iveagh, it appears unlikely that working triple compound 
engines as double compound will lead to any satisfactory result. 

Foor also given a table showing the percentages of feed-water 
unaccounted for by the indicator diagrams. These percentages 
have been calculated for various stages of the expansion through 
the three cylinders. The only explanation of the cause of these 
enormous losses appears to be condensation and re-evaporation in 
the cylinders. I take it that a fairly acceptable view of this 
process is as follows:—Supposing a piston to begin its stroke with 
a temperature lower than the steam entering, it is evident that the 
steam will first heat both piston and cover faces, and in doing 80 
deposit a film of water upon them. After the steam is cut-off and 
the pressure lowered, the deposited water will partly become steam 
again; but when the exhaust is opened and the pressure still 
further lowered the remainder will evaporate much more rapidly, 
and in doing so cool the piston, cover, and cylinder walls, 50 that 
with the falowiog stroke the cycle is again repeated. It is worthy 
of remark that in a triple compound — the steam produced by 
re-evaporation in the high and intermediate-pressure cylinders may 
possibly be usefully employed in the low-pressure cylinder, any 
water on the covers and pistons of the latter, however, is upon re- 
evaporation rejected as steam to the condenser. it 

It appears to me to be a most important point to note that, 1 
we assume 30 per cent. of the total feed-water deposited as water 
on the low-pressure piston and covers, the thickness of this water 
film will but amount to g}yth part of an inch. Having, therefore, 
to consider films of such infinitesimal thickness, it seems worth 
while to inquire whether the nature of the surfaces with which 
the steam comes into contact may not have a considerable influ- 
ence upon the amount of the condensation. As far as we know at 


——— 








* Institution of Naval Architects, March 16th, 1894. 
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ent, the cylinder walls are best made of cast iron or steel | I beg, however, to submit a few facts bearing on the question, and 
piel lished, which allow the piston to move without, compara- | which I venture to think confirm my views. (1) I made a discon- 
ei f yeaking, any friction, In a low-pressure cylinder of a | necting paddle engine, in which each wheel could be driven by a 
ie Tnarine engine, where the diameter is about one and a-half vr independent compound engine. In the starboard engine 
ee the stroke, we find that the exposed surface of pistons and | had all internal parts turned and polished, and in the port one 
— is 50 per cent, greater than that of the working surfaces of | the pistons were left rough ; unfortunately no time could ts given 
oe barrel and it is to the former that I wish to direct your | for experiments, and I had to content myself with observing at 
ee ntion. ° sea that, whereas we were occasionally troubled with water in the 
. Admitting that the greater the re-evaporation, the greater will | port engine, the starboard one was apparently perfectly dry. 
be the cooling of the surfaces, and, as a consequence, the greater | (2) In my experience excessive condensation has always occurred 
the initial condensation, we must look more closely into the ques- | in combination with rough steel pistons and covers; in one case 
tion whether the use of rough cast iron and steel or polished | this was 80 marked that the top of piston would not give a card at 
rfaces may have anything to do with the widely diverging results | all, which I attribute to the cover being of rough cast steel, and 
ptained from different engines of the same type, which apparently | combining with the top of piston to absorb the heat of the steam. 
ye well designed, and offer no peculiarities to account for some- | (3) Torpedo-boat engines, which have turned and polished pistons, 
thing like 30 per cent, difference in economy, — and in some cases polished covers, are quite remarkable for the 
If we wish to shape a body which will aoe absorb heat, we | economy of steam at nearly all powers, and, at all events, are very 
Five it as large an area as possible to be exposed to the hot gases, | free from water in the cylinders, (4) A pair of high-speed engines 
‘A familiar instance is a “* Serve” tube. Also, if we wish to shape | designed by my friend Mr. Martin, of Flushing, gave practicall 
a body which will readily part with its heat to the substance which | the same results in economy at full power and at one-tenth of full 
is to be heated, we do the same : for instance, the ribs and collars | power. The pistons and covers were turned and polished. (5) The 
which are cast upon pipes for heating purposes. Passing to the | highest results known to me are obtained by the carefully designed 
rough surfaces of cast iron and steel, we may easily conceive that | land engines of Messrs, Sulzer, of Winterthur; the pistons and 
an almost imperceptible difference in the conformation of the | covers are carefully turned and polished, and a consumption of 
surface may make an immense difference in the area exposed to | 11°73 lb. of steam per indicated horse-power has been obtained 
the steam. Consider an element of piston area enclosed in an | with their vs pote ae aap vertical type of engine. These con- 
equilateral triangle ; suppose equilateral triangles to be raised | siderations lead me to the conclusion that if we wish to make really 
upon each of the sides, and joined at the top to form a tetra- high class machinery, which will give the highest results in 


leum, olive, rape, and cotton seed, Ordinary machines, lard oil, 
heavy mineral and other vegetable oils. Steam cylinders, heavy 
mineral oil. Having called attention to the lubricant best suited 
for bearings usually to be met with in engineering, attention was 
next called to the necessity of special lubricants for cylinders, 
especially under the high pressure of steam now in use, and the 
heat that severely tries the oils used in gas engine cylinders. The 
lubricant specially set forward as best sui for such was that 
treated by the system of superheated steam to 1400 deg. Fah. 
The oils treated by this heat are mineral oils, sometimes called 
hydrocarbon oils, the process driving off the volatile oils ; it is then 
repeatedly filtered through charcoal, &c., until all solidsare removed 
without the original structure of the oil being in any way damaged. 
This class of oil, although dearer than the black oils in use, is much 
cheaper in the end, when it has been proved again and again that 
by the sight-feed cylinder lubricators that are now so perfect, that 
as few as two spots per minute will be ample to lubricate an engine 
of 200-horse power. Having treated all points in cylinder lubrica- 
tion, he turned his attention to some of the ways the lubricant was 
applied to ordinary bearings, The wick feed was shown as —— 
good points, but in the hands of careless attendants the wick coul 
be fitted too tight, and prevent the supplying of oil from the 
reservoir. The needle lubricator has great advantage over the 
other, because it was automatic, and was one that could be seen by 
any one, whether full or empty, preventing guesswork ; but these 
also in the hands 2f careless men could remain inactive if the 
body of the oil was greater than the space allowed for its 
steady flow. A change of oil causes these to require a little 
adjustment, 





hedron ; it is evident that the area now exposed will be three | economy, we must turn and —_— the surfaces of pistons and 
times that of the original triangle. If _we divide the original | covers, or else seek a method of coating these surfaces with a 
triangle into four equal triangles, by drawing a line parallel to the | metallic layer which will diminish their tendency to absorb and 
base at the half of the height, and joining the points where this | reject heat. 

line intersects the two upright sides with the middle of the base, 
we can raise four triangular pyramids upon each of these parts, 
which will each expose an area of three times their bases, and, 
collectively, of three times the area of the original element. This 
operation can be indefinitely continued with the same result, viz., At the February monthly meeting of the Birmingham Associa- 
that the exposed area is three times the area of the geometrical | tion of Mechanical Engineers a paper was read by Mr. H. Rallings 
slane, A little consideration will show that the principle involved | on ‘‘ Lubrication ;” the president, Mr. E. Hazel, in the chair. 
in this rudimentary case can be largely extended if we choose to | The lecturer first called attention to friction, that familiar resist- 
build up other forms, and make surfaces analogous to, say, coke, | ing force which always acts to prevent or retard the relative 
or even the rough, rasping surface of some steel castings. With | motion of one particle or body in forced contact with another. 
these considerations before me, it struck me forcibly that in my | There are three kinds: sliding, rolling friction acting between 
own practice the most economical results were obtained with cast | solids, and fluid friction acting between particles of liquids. 
iron pistons and covers, and the worst with those made of cast | Friction, whatever kind considered and whatever its cause, always 
steel. Upon inquiry among my engineering friends, I found that | results in the conversion of an amount of energy measured by the 
those engines which were troubled with water in the cylinders had | work of friction into heat. This production of heat occurs in every 
cast steel pistons, and in cases where covers and pistons were of cast | case in proportion of one British thermal unit for each 772 foot- 
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The next best is the sight-feed spotting lubricator, where the 


oil can be caught and set aside for other purposes, The best 
| form is the bearing known as ‘‘Mobler’s” self - lubricating ; 
| this is also known by the name of “patent bearing.” 

has a well of oil, and the collar in the revolving shaft lifts 
| the oil by capillary attraction, and when at the top a spreader 
| in the cap spreads it over the whole length of the bearing, 
| and will do this for one month with one charge of oil, so is 
always in action and requires no attention day by day as others 
do. Some bearings, especially large main bearings of engines and 
| main shafts, where oil is pumped in a continous stream with small 
| revolving pan this is exceedingly good, but only — to 
| heavy work. He next devoted some time to semi-fluids for solid 
oils, also how they were chiefly used, the special forms of lubrica- 
| tors to use this grease, but was particular to point out that, 
although in some instances these greases were doing good service, 
| = there was not the automatic and reliable feed as there was with 
| liquid oils. He most strongly urged the members that had under 


| oil, whether thick or thin, can be spotted at any desired speed ; the 





| Percentage of feed-water unaccounted for by indicator diagrams 
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steel it had occurred that no diagrams could be obtained through pounds of work absorbed by friction. The amount of heat pro- 
the wetness of the steam, duced may therefore be calculated by dividing the total work 
Personally, I was troubled with a low-pressure cylinder which of friction for any given case by this ‘‘ mechanical equivalent 
would hardly give cards, and I thought I - 
ing the steel piston with some kind of varnish. Having succeeded in the conversion of work or ene into British thermal 
in getting a composition which was said to stand the temperature, $3,000 foot-pounds ~ 43 B.T.U 
I thought it advisable to try some experiments on a small scale, 772 “a evils 
and made a hollow cube of brass sheets about in. thick. One The friction of solids was dwelt upon, and attention was called to 
side was polished, and the other covered with the varnish, The the necessity of smoothness of bearing surfaces, the proper space 
cube was then filled with water at different temperatures, varying to leave between shaft and bearing, just to allow of proper flow of 
from 105 deg. to 140 deg. Fah. ; a jet of steam was turned against Jubricant, the length of journals in proportion to their diameters, 
the faces of the cube, and when a film of water was deposited, the and several hints how to convey the lubricant to reduce the fric- 
steam jet was turned off, and the time noted that was required to tion. He next dwelt upon the lubrication best suited for the 


units per minute, For example, 


re-evaporate the film, The mean times were respectively, 368 surfaces above referred to, taking as his model machine “ Man,” | 


seconds for the polished surface, and 128 seconds for the varnished noting that all joints of the body were supplied with an oily fluid, 
one, The great difference in the re-evaporative power of these ‘Synovia.” The glands being supplied with blood-vessels, and 
two surfaces was to me incomprehensible till the chemist who had the blood passing through them, they select properties and convert 
— me with the varnish pointed out that, under the influence jt into this oil for lubrication ; the greater the exertion ‘or hard 
number of minute fissures, and thus present an enormous surface | the lubricant played an important part. If the load forcing in 
for re-evaporation, although the varnish remained apparently contact the surfaces were not kept apart by a lubricant of right 
smooth, However this may be, the broad fact remained that two | viscosity, a partial rubbing of surfaces is the consequence, causing 
surfaces, apparently equally smooth, showed an enormous differ- | aheated bearing, which is oftentimes believed to be due to neglect 
ence in re-evaporative power. It need hardly be said that the | or other causes. If the body of the lubricant is in excess of the 
result did not encourage me to try the varnish on the piston in | force working on the surfaces, the friction is practically xil. 
question, A more conclusive experiment appears to be the fol- 
lowing :—A cylindrical cast iron cup was bored out till the thick- liquids, He saw no necessity to call their attention to solid 
ness of the metal was about jin. ; part of the outer surface was left | Jubricants, or to the semi-solid lubricant, although in many cases 
as it came from the mould, and another part opposite was polished. doing good work when well attended, but particularly caliéd the 
The cup was filled with water at temperatures from 170 deg. to | attention to the liquid lubricant. He said the liquid should have 
180 deg. Fah., and it was found that the mean times required to at least five important points :—(1) Enough body or viscosity to 
re-evaporate the water from the steam jet condensed upon the keep substances between which it is interposed from coming in 
surfaces were, respectively, 43 sec. for the rough and 83 see. for | contact, under maximum pressure ; (2) the greatest fluidity con- 
the smooth face. 

I would now summarise the argument as follows :—The greater | (3) the maximum capacity for receiving, transmitting, and carrying 
the re-evaporative power of the material in contact with the steam, | away heat; (4) the entire absence of acid, or other properties 
the greater will be the cooling of the surfaces, and the greater the | liable to injure the material with which they may be brought in 
initial condensation ; the re-evaporative power of a body is | contact; (5) a high temperature of evaporisation and of decom- 


increased by an increase of surface ; a fairly smooth surface may, | position, Qils should not be liable to decomposition by heat or 


ould cure it bysmooth- of heat.” Thus one-horse power expended in friction results | 


e heat applied, the varnish would crack into an almost infinite work on these joints the greater the flow of oil. The viscosity of | 


The lubricants are of three classes — solids, semi-solids, and | 


sistent with preceding requirements. 7.¢., the least fluid friction ; | 


| their charge large plants requiring lubricating, to read Professor 
| Thurston’s work “‘ Friction and Lost Work ;” to this valuable work 
he is indebted for much help on lubrication. He quotes that 
Professor Woodbury reports an instance out of several where a 
gain of power of 33 per cent. was effected by a change of grease 
for a light oil, the loss in cost of lubricant being comparatively 
unimportant. ' 
Attention was called to reserving all used oils and filtering 
them, and using over and over again. Also to a simple test to 
| prove the good and bad oils. In conclusion, he trusted that what 
| had been placed before them would assist them to decide on the 
| lubricant whether for heavy or light work, and that it be the best 
| consistent with price, and to give the preference to oils that will 
not char or gum, and to be sure to see oil tested from bulk is 
| same as sample supplied, and that for cylinders to have the best 
mineral oil money can procure, especially as it is for so vital a part, 
to decide upon good lubrications such that can be seen in action, 
| then something will be done to assist in saving coal and labour, 
and satisfy yourself that you have given special attention to one 
| important matter, ‘‘ Lubrication.” 
| 


he discussion was postponed to the next meeting. A cordial 
| vote of thanks was duly proposed to the lecturer, to which he suit- 
ably responded. 








| THE GEoLoaists’ AssocIATION.—The programme of the Easter 
| excursion of this Association has been issued, and provides for a visit 
| to Bournemouth, Barton, Swanage, Brockenhurst, Poole Harbour, 
| Boscombe, &c., commencing on Thursday, the 22nd inst. Mr. J. 
| Starkie Gardner will be director. The programme can be obtained 
| from Mr. T. Leighton, Lindisparne, St. Julian’s Farm-road, West 
| Norwood, 8.E, 

| THE Cost or SILveR Propuction.—In an article in the New 
| York Times of the 11th inst., giving the history of American 
| silver mining, with the growth of the production and the temporary 
| checks from declining prices, the author concludes that as trans- 
| portation facilities and the mining methods are cheapened there 
will be a constant decline in the cost of silver production ; that if 


nevertheless, have a very much greater area exposed than the wear ; the quality of the oil is usually of more importance than the | the output is checked at 60c. per ounce because few mines pay, 
y g P y y P 


geometrical plane, which it is taken to represent; the total con- | quantity. 


perm oil is one of the best-known lubricants, but its | this is probably only temporary ; and that the steady, reduction 


densation in a steam-engine is a question of very thin films of | high price precludes its use. Other oils are cheaper, but have less | in the cost of mining indicates that there is no minimum price © 


water, and the structure of the surfaces exposed to the steam, | lubricating power ; others are 


d reducers of friction, but do not | below which silver cannot be profitably produced which can be 


merits our closest attention. As far as can be seen from the above | wear well, Castor oil is one of these ; others gum so seriously that | called fixed or absolute, This minimum, in fact, constantly 


| 


experiments, a polished surface is far superior to that of ordinary | they cannot be used. Some cannot be used at a low temperature | changes, every reduction in the cost of transport and every cent 
cast iron as it comes from the mould, and a rough steel casting is | because they congeal ; and others cannot be used to lubricate | taken off the cost of food and supplies at the mines contributing 
probably about the worst material that could be chosen; it appears, | steam cylinders because they decompose. He advised every | towards reducing the cost of putting silver on the market. 
therefore, advisable to carefully turn and polish as far as possible | user of lubricants to resort to some method of identification | Electricity, as yet only partly developed, may further cheapen the 


all parts of the steam cylinder which come into contact with steam | of the material by giving some method of testing it and ascertain- 


cost of mining, enabling America to produce silver profitably, not 


performing work. I should have been glad indeed if I had been | ing whether under the conditions in his practice it will serve his | at 60c. per ounce, but at 50c. or 45c. The writer according to the 
able to lay before you conclusive proof that turning and polishing | purpose. The best lubricants are the following for usttal conditions | 7'imes Philadelphia correspondent, says :—‘‘ The repeated congresses 
pistons, covers, &c., had given the good results which I am con- | met with in practice, undervery great pressure with slow speed :— | gathered to help silver will always fail, because they try to get a 


fident may be expected from it. © difficulties connected with 
such experiments on marine engines are great, and I have not had 
cases before me in which I could carry them out to my satisfaction, 








Graphite, soapstone, tallow, and other greases, Under heavy | certain result from uncertain facts. The only way to control the 
pressure and high speed :—Sperm oil, castor oil, and heavy mineral | price of silveris,” he adds, ‘‘ to curtail the production. There is no 
oils, Under light pressures and high speed ;—Sperm, refined petro- | other way.” 
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TRACTION ON HIGHWAYS. 





For some time there has been a need of data giving the tractive | 


power required to move wagons with broad and narrow tires on 
American streets and roads. We are all familiar with the English 
and French experiments made early in the century, but they are 
not so applicable to the light, springy American vebicle as is desir- 
able. Consequently Studebaker Brothers Manufacturing Company, 
of South Bend, Ind., conducted a series of tests in June of the 
current year, which are highly instructive and valuable. The 
gentlemen in charge were Vice-President J. M. Studebaker, Master 
Mechanic C. M. Collins, General Superintendant H. D. Johnson, 
and C. M. Haeske, Superintendent of the Wagon Department. 
The tests were conducted by attaching a Fairbank’s dynamometer to 
the doubletree and making the team pull the load through this 
instrument. The scale of the instrument was carefully calibrated 
before the tests. The leading results are given in the accompany- 
ing table :— 





Wagon, type. 


Wheels, diameter - 8ft. Sin. and 4ft. Gin. 


OS ee 4in. ljin. 4n. din. 

Ibs. Ibs. Ibs. Ibs. 

Total weight —— 4345 4235 4200 3700 
Weight, inch of tire .. 272 706 266 231 
3s ‘Block pavement .. 350 300 600 _ 
~ = | Good stand roads .. 700 725 700 _ 
= & | Good gravel roads . 600 650 730 ea 
+ Muddy roads .. .. S00 900 1000 a 
Block pavement .. 100 75 150 90 

Good sand roads .. 275 300 350 300 

Good gravel roads .. 175 175 250 — 

& \Muddy roads .. . 550 500 650 450 








The information to be gained from this table is so varied that we 
will only attempt to point out some of the most important features. 
Oae of these is the remarkably small influence the width of tire 
has on the draught necessary. Taking the third and fifth cases, 
where the weights per inch of tire were 266 1b. and 6751b. respec- 
tively, the percentages of total load required to start the wagon on 
block pavements, sand, and mud were 14, 16}, and 234 in the 
former case, and 12}. 17}, and 22} in the latter, while the percent- 
ages of load required to keep the wagon moving when started on 
these surfaces were 34, 8}, 154, and 3, 84, 13}. There is not a 
variation of 2 per cent. in these results even on muddy roads. 
With the wide tire, iron axle California wagon, if muddy roads are 
excluded, the narrow tire was found to be the better, and even 
where there was mud the difference in draught was less than 5 per 
cent. The figures also show the value of large wheels in diminishing 
draught in starting, although there is little difference in the traction 
required to move the vehicles after they were started. 

It will also be seen that the average proportion of load required 
as a pull to start a wagon on a block pavement was 10 per cent., 
16 per cent. on good hard sand roads, 18 per cent. on good level 
gravel roads, and 21 per cent. on muddy roads, while to keep the 
vehicle moving on the same classes of roads 24, 7}, 4, and 13 per 
cent. of the load was required. 

Some other results were obtained in this series of tests which it 
is unnecessary to tabulate. It was found that under the conditions 
of weight and tire given in the first case a pull of 10501b. was 
required to start the load in mud from 12in. to l4in. deep, and 
550 1b. to keep it moving. Under the conditions of the third tests 
from 9001b. to 1600 lb. wererequired to move the load on muddy dirt 
roads filled with ruts. On sandy roads, where the wagon given in 
the fourth case cut into the road to an average depth of 3in., 
the pull required was 650lb., and on level sandy roads, where the 
tires cut into the sand to an average of 4in., 1100lb. were 
required to start the wagon. In order to ascertain the effect of 
narrow and wide tires in driving across fields, the wagon and load- 
ing of the seventh test was chosen. With the tire cutting into the 
sod for an average of lhin., 1250lb. were required to start the 
wagon with a l4in. tire, and 11001b. with a 3in. tire, and to move it 
at a dead pull 6501b. and 5501b. respectively. On good hard roads 
the wagon with a l}in. tire was started with a pull of 8501b. and 
drawn with 3501b., while to start the wagon with a 3in. tire 
required 7001b., and 350 1b. to keep it moving. 

To start the California wagon with a 3in. tire on roads with deep 
ruts a pull of 15001b. was needed, and to keep it running about 
450lb. To start it on good sod, where the tire cut in about hin., 
900 lb. were needed, and 6001b. to keep it running, while with a 
ljin. tire 1000 lb. and 500lb. were required on the same field. 
The tire did not cut into the sod any more with the narrow than 
the wide tire. 

The gentlemen conducting the tests conclude from them that on 
hard roads and pavement there is no strong argument to bring up 
in favour of wide tires, for on such surfaces a narrow tire is to be 
preferred as giving less resistance and friction. Neither in soft mud 
or slush do they find any advantage in wide tires as regards draught, 
although on the ground that a narrow tire will cut through and a 
wide one will not, the latter is preferred, and, generally, the con- 
clusion is reached that wide tires are better for farm use and 
narrow tires for streets and pavements.—Lugineering Record. 








SOCIETY OF ENGINEERS. 





Ata meeting of the Society of Engineers, held at the Town 
Hall, Westminster, on Monday evening, March Sth, Mr. G. A. 
Goodwin, president, in the chair, a paper was read by Mr. Henry 
O Connor on “ Pile Driving.” 

The author having remarked upon the difference in the formule 
suggested by different engineers for calculating the weight required 
to sink a pile further in the ground, exhibited a diagram giving 
the result of these calculations for two piles, which showed that by 
one formula only seventy-two tons would sink the pile further, 
whereas by another formula it would take 300 tons. This great 
difference was accounted for by the various strata of the ground 
through which the pile was driven, and which, the author said, was 
not sufficiently allowed for, and showed a system which he had 
adopted of finding out the resistance of each layer of the ground. 
and the force required to withdraw a pile. 

The author describes the steam pile driver used to drive the piles 
which afterwards had to be withdrawn, and then touched upon the 
breaking load of a pine pillar, and the side pressure, which would 
be exerted at the moment of impact, and the method of obtaining 
the resistance of the ground, which would be offered to the pile | 


when it had been driven home. He mentioned some experiments | drawn between various methods, and theoretical 


Results of Traction Experiments, 


Thimble skei>, 3}in. 


| were guiding considerations; from them the requisite 


3in., set for four 5ft. blows of a one-ton ram, and showed a sketch 
of a continuous action steam pile driver, used to drive a large 
number of cast iron piles. 

The author then mentioned the enormous blow given in America, 
when driving a large number of piles, and the effective blow which 
the pile would receive at the moment of impact, the large blow 
causing many of the pile tops to crush. The author having stated 
what he would consider as a safe load on a wooden pile driven in 
such strata, as he had already mentioned, as that in which a very 
large number of piles had been driven under his superintendence, 
showed a diagram which he had recently got out, and which was 
the result of an enormous number of calculations, by which the 
safe load on unsupported cast iron columns might be easily and 
rapidly found. 

The author, in conclusion, gave some comparative figures as to 
the cost of driving a wooden pile, a cast iron pile, and making the 
smallest workable excavation and concreting the same, showing 
that the cast iron pile cost about three and a-half times as much 
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as the wooden one, while the excavation cost about eight times as 
much, 








AMERICAN ENGINEERING NEWS. 
(From our own Correspondent.) 

Bicycle raileay.—An electric railway on the Boynton “‘ bicycle” 
system is being built on Long Island, and will be about fifteen to 
twenty miles long. The cars are narrow, with cross seats wide 
enough for two passengers, and rest upon two wheels running on a 
single rail. The journals are attached to vertical posts passing up 
through the car and carrying at its upper end small horizontal 
guide wheels running on either side of an overhead wooden rail. 
An experimental line built a few years ago had two-storey 
cars and steam locomotives, but the new line will have electric 
motive power, the conductor being a light 12 lb. steel fiange rail 
inverted and placed inside the overhead guide rail, and thus pro- 
tected above and on each side, while the trolley wheel attached to 
the guide wheel brackets runs along the head of the rail. The 
motor car, seating twenty-four people, weighs six tons, and the 
trail car, seating fifty people, weighs four tons. The cars are 5lft. 
long, 4ft. wide, and 7ft. high. They pass with ease round a curve 
of 640ft. radius. The car body is supported on springs attached 
to the vertical columns, so that it rides easily without its motion 
affecting the wheels. The motor is of the Gramme type, with a 
Gramme ring bolted to the driving-wheel, the wheel and ring 
rotating while the field, bolted to the framework, remains station- 
ary. The wheel is 5ft. diameter, ring 3ft. 7in. diameter, develop- 
ing about 75-horse power. The plant consists of a steam engine, 
boilers, switch-board, and four-pole Westinghouse dynamo of 100- 
horse power. Thereturn current is carried back along the track rail. 

Artyicial fuel.—One means for utilising the waste anthracite 
coal on the culm banks at mines is to crush it to powder and to 
mix it with a cementing material to form blocks or lumps of fuel. 
The ‘“‘eggette” coal is made in this way, and being passed between 
rolls having half egg-shaped pockets, the material is delivered in 
the form of lumps about the size of hens’ eggs. There are three or 
four plants in operation, and the fuel is said to be very satisfactory. 
The question is an interesting one to all mine owners and workers, 
and has been the subject of several investigations. Even lignite 
can be treated in this way, and makes a commercially useful fuel. 








THE Junior ENGINEERING Society.—On the 24th ult. the 
Tottenham and Forest Gate Railway Works were visited by the 
members, a party of about 100 being present. To facilitate the 
inspection, a train of wagons, kindly supplied by the contractors, 
Messrs, Lucas and Aird, conveyed the party from one end of the 
line to the other, stoppages being made ex route to examine the 
numerous features of interest. The railway, which is about six 
miles long, forms a connection between London and the Midlands, 
Starting at South Tottenham by a junction with the Tottenham 
and Hampstead Railway, it passes through Walthamstow, Leyton, 
ea ig West Ham, and East Ham to Forest Gate, making a 
junction there with the Tilbury line. Included in its length are 
seventy-two steel bridges, in the construction of which 4000 tons 
of Siemens-Martin steel have been used. Of these bridges fifteen 
are over and fifty-seven are under, and of various types and spans, 
no two being alike. The line for about half its length is carried 
on embankment and in cutting, and three miles of it consists of a 
viaduct of brickwork arches of 30ft. span. The amount of the 
contract is £264,422, exclusive of station buildings. ‘The engineer 
is Mr. Arthur C. Pain, whose representative, with Mr. Jackson 
and Mr. J. G, T. Browning, representing the contractors, showed 
the members over. Mr. Browning has had charge of the diver- 
sions of sewers, roads, &c., and has, we understand, now been 
appointed resident engineer for the Eastwood and Greasley drain- 
age scheme, in the 7 of Nottingham. Before the party dis- 

rsed, their thanks for the arrangements made were expressed by 
Mr. P. J. Waldram, the chairman of theSociety. Ata numerously 
attended meeting held at the Westminster Palace Hotel on the 
9th inst., Mr. Percy J. Waldram in the chair, a paper on “‘ The 
Design, Construction, and Working of Boilers for Locomotive 
Engines,” was read by Mr. G. F. Burtt, of Brighton. In deciding 
the type of locomotive to adopt for the particular work it had to 
perform, it was shown that conditions of loading and gradients 
wer was 
determined. Water and fuel consumption, heating surface, grate 
area, &c., were dealt with, the necessity for a reserve of power 
being strongly urged. As to material, the author was of opinion 
that iron, owing to its greater durability, was much preferable to 
steel. Details of construction were described, comparisons being 
ints in connec- 


be had made on the force of the blow, from a monkey falling | tion were referred to. The Belpaire type of fire-box was included 


different heights, and pointed out that the friction against the | 
guides of the pile driver reduced the blow which the ordinary 

calculation for a falling weight would indicate. The author | 
described the difficulty which had been recently experienced at 
seckton, in getting a large number of cast iron piles to stand a 
specified test, and showed various shoes for fitting on the bottom | 
of the piles, to prevent them sinking through the thin stratum of | 
ballast which was found there. He then pointed out the shape | 
which the pile was afterwards made, and which had the desired | 
¢ffect ; he then passed on to the effect which the interposition of a | 
hard wooden dolly had upon the blow given by a falling ram, and | 





in the descriptions, and by the aid of a model its superior 


| characteristics were explained. Riveted joints, tubing, staying, 


and boiler fittings, formed the next sections of the paper, the 
varying strains induced by expansion and contraction being con- 
sidered. Alluding to questions affecting economical and successful 
working, inferior economy was shown to be largely due to the 
necessity of being prepared to work effectively in any of the many 
varying conditions of weather. Testing, maintenance, and preven- 
tion of explosions were referred to in conclusion. The paper was 
illustrated by an extensive series of diagrams, and an interesting 
collection of specimens. In the discussion which followed, Mr. 


showed the results of certain experiments to ascertain the loss of | B. H. Joy, Mr. F.S. Page, Mr. W. J. Tennant, Mr. E. Gobert, 
effective blow upon the pile. He then gave the result of a test | Mr. R. W. Newman, Mr, L, W, Gates, Mr, H, Fraser, and other 
load placed upon a cast iron pile, which he had driven to a test of ' members took part, 
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THE IRON, COAL, AND GENERAL TRADE 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. P 


(From our own Correspondent.) 


BustNess is rather more active, as is customary prior to 5 

holidays, and this state of things was seflested’ on oon ate 
—Thursday—in Birmingham and yesterday in Wolverham ton 
In manufactured iron the increased transactions are chiefly “4 
home account. In the pig iron market inquiries are to hand = 
delivery over the ensuing three months. Hot-blast all-mine “a 
were quoted 55s, to 57s. 6d. and 60s. according to makers : ~~ 
mines, 44s, 6d. to 45s.; and common, 38s, to 39s, Cold blast iron 
moved fairly well at 97s. 6d., there being an augmented demand 
from heavy ironfounders for chilled rolls and other ironworks and 
general engineering castings. Welsh forge pigs were on offer at 
55s, to 56s., which quotation was mostly prohibitive, and there 
were some consumers who stated that they Rad obtained supplies 
at 53s. Vendors of Northampton and Derbyshire makers asked 
44s. to 44s, 6d., less 24 per cent.; and of Lincolns, 44s, 6d, to 45s 
net at stations, or a shade more, F 

In manufactured iron, hoop makers reported an increase of 
American competition for the custom of Canada. Prices on this 
market are quoted £6 10s., and gas tube strip is £5 15s., marked bars 
continue £7 10s. The L.W.R.O, brand is £8 2s. 6d.; best, £9 10s, : 
double best, £11; treble best, £13; and treble best crys. 
£13 10s. Angles of the same make are £8 2s 6d. for ordinary 
qualities, £10 best, £11 10s. double best, and £13 10s. treble best, 

lack sheets, doubles, are in some cases to be obtained as low as 
£6 lds. to £6 17s. 6d. Galvanised sheets of 24 gauge are £10 to 
£10 7s. 6d. 

It is this week announced that the ironworks at Moxley, former] 
belonging to Messrs. Rose, have been leased to Messrs, leuk 
Tinn, of Bristol, for the manufacture of sheet iron, and will 
restarted shortly. 

The amount of work in hand at the various engineering esta. 
blishments is larger than when the year opened, but there is stil] 
plenty of room for further improvement before the trade can be 
said to be at all brisk. 

Tangyes Limited are fairly engaged in some of their depart. 
ments, Their gas engines continue to secure considerable favour, 
and so do their pumps. They bave recently made two pairs of 
Tangye’s continuous flow pumping engines for the Newcastle and 
Gateshead Water Company. This machinery is capable of deliver. 
ing 3,000,000 gallons per day. The firm are supplying also two 
1Sin. centrifugal pumping engines to the Edwards Shipbuilding 
Company, for use on one of the pontoon docks of the Manchester 
Ship Canal. 

I am indebted to the Oldbury Railway Carriage and Wagon 
Company for particulars of some of the work on hand, briefi 
alluded to in last letter. The company have in hand for the (reat 
Indian Peninsular Railway 1000 sets of automatic vacuum brake 
fittings for their coaching stock. They are supplying all the gear 
complete, and it will be sent out and fitted to the existing car. 
riages in India. These fittings are made of the highest 
quality of Yorkshire iron, They have also an order for the Assam 
Bengal Railway, including completely equipped samples of first- 
class lavatory and sleeping carriages, of passenger brake vans, and 
of horse-boxes. Accompanying them are the necessary materials 
for the erection in India of eight first-class lavatory and sleeping 
carriages, and for ten passenger brake vans, and six horse-boxes, 
This rolling stock will be fitted with the vacuum automatic brake, 
The firm are making eight carriages for a narrow gauge Norwegian 
line of only 2ft. 54in. gauge. These comprise second and third- 
class composites, third-class carriages, and third-class luggage 
vans. They are on steel underframes, and run on small two-wheel 
bogies. They are constructed with end platforms and gangways 
down the centre, and they have central butling and draw gear, 
The firm lately completed a large contract for cattle wagons for the 
Cape, with special brake arrangements. 

Considerable dissatisfaction is expressed in Birmingham at the 
latest reply of the War-office to the representations made to them 
from this city in opposition to the eso to remove a large 
portion of the machinery from the Government ritle factory at 
Sparkbrook, Birmingham, so as to permit of the repairing work 
being executed there now that the Rovkebant repairing _ Bevond 
has been closed. The Department announce that they are unable 
to agree to the proposal a Birmingham to make an addition to 
the present Sparkbrook buildings, and that the original intention 
will have to be carried out. It is feared that the result will bea 
considerable curtailment of Government work for Birmingham. 

More work for Midland minting machinery has just been secured 
from Europe. Advices from Rome state that the Italian Govern- 
ment has concluded a contract with Mr. Otto Haupt, the repre- 
sentative of an English firm in Birmingham, for the coinage of 
half of the new nickel money recently authorised. Of the total 
20,000,000 of lire, 10,000,000 will be coined in Birmingham, and 
10,000,000 in Italy. 

Midland manufacturers note with interest the endeavours which 
Sir Alfred Hickman continues to make in Parliament on behalf of 
trade. This week he asked the Secretary of State for India whether 
the De Baume and Marpent Company, of Belgium, have supplied 
10,000 axle-boxes to the Indian State Railways, and whether he 
would use his influence with the department to induce them 
in future to secure their supplies of such articles in this 
country. The new Secretary of State for India — Mr. H. H. 
Fowler — replied that so far as he could ascertain no 
order for axle- boxes for the India State Railways had 
been given to the Belgian company mentioned. He added, ‘I 
am informed that according to existing practice, general prefer- 
ence for business orders is always given to firms in this country.” 
Midland manufacturers reading this episode in the papers are 
expressing the wish that the preference really was as stated. 
Unhappily there has of late been reason to think the opposite. 
The matter derives additional interest from the recent questions in 
Parliament as to steel sleepers and steel tires being placed in 
Belgium instead of in this country. It is noteworthy that the 
attention of Parliament to this last-named matter—tires and 
sleepers—was called in response to a complaint emanating in the 
first instance from the Patent Shaft and Axletree Company, of 
Wednesbury, who objected to work going abroad. . 

A very serious situation has arisen in the iron and steel, engi- 
neering, and manufacturing industries of Wolverhampton and the 
district, by reason of a new assessment which has just been made 
by the Union authorities of the manufacturing properties of the 
borough. Upon the old assessment, which was made twenty-five 
years ago, the valuations have been enormously increased, in many 
cases being doubled and trebled, and in some even quadrupled. 
The course which the overseers have taken has aroused great 
alarm among manufacturers, and at an important meeting, held in 
Wolverhampton on Wednesday, a committee consisting of some of 
the most influencial firms of the district was appointed to take 
steps to oppose the new rating. It is declared that the present 
—_ of trade warrants nothing like the increases which have been 
made, 








NOTES FROM LANCASHIRE. 
(From our own Correspondent.) 

Manchester.—The outlook is gradually losing that hopeful tone 
which prevailed at the commencement of the year, when the 
general impression seemed to be that the my peony 3 iron, and 
allied branches of industry were on the eve of rapidly reviving 
activity, and users in all directions were anxious to buy, Although 
it cannot be said that trade has gone worse, the anticipated 
improvement has not been realised, and there is not nearly so 
sanguine a tone as to the future ; with the result that users of iron 
are very cautious about further buying, and prices are gradually 
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; m the advance which the temporary rush of business 
or esd to put on, Another significant feature in the 
“ea tion is that the coal trade is steadily drifting into a state of 
pve which threatens to bring prices back to almost as low a 
eo as ever, and for the present forward contracting for fuel is 
for the most part held in abeyance. : 

The Manchester Iron Market on Tuesday was fairly well attended, 
but there seemed to be more sellers than buyers, and the weight 
of business put through was again very small. Users of pig iron 
are holding back from buying further, in the expectation of still 
lower prices, and, as far as possible, are going on with deliveries 
that have yet to come in on account of contracts already placed, 
whilst iron in second hands is being pushed upon the market at 
under makers’ quotations. Lancashire makers are still holding 
with firmness to their late rates, but these are only being got where 
they have favourable rates of carriage, such as Warrington and the 
neighbourhood, where they are enabled to deliver forge qualities 
at about 43s. 6d., less 24, but in the Manchester market they are 
again being cut out by district brands, makers of which are 
rather weakening in their } forge Lincolnshire being now 
obtainable at 41s. 6d. to 42s., net cash, delivered Manchester. 
Foundry brands, both of local and district iron, are maintaining 
their price better than forge qualities, and local makers are getting 
about 45s. 6d., Derbyshire about 51s., less 24, and Lincolnshire is 
quoted at about 43s, to 43s. 6d., net cash, delivered Manchester, 
Outside brands offering here are a shade easier, and can be bought 
through merchants at about 3d. to 6d. under last week's prices. 
Good foundry Middlesbrough does not average more than 44s, 6d. 
to 45s., net cash, delivered Manchester, and Eglinton can now be 
readily brought at about 47s., net cash, delivered at the Lanca- 

ire ports. 

thinkebed iron makers are in the position that although they have 
a moderate weight of work to keep them going, there is very little 
new business coming forward, and the immediate outlook Is any- 
thing but satisfactory. There is no actually quoted reduction in 
prices, but these are scarcely so firm as they have been where any- 
thing ‘like tavourable specifications are concerned. Delivered in 
the Manchester district, £5 12s. 6d, remains the average figure for 
Lancashire bars, with £5 17s. 6d. quoted for North Staffordshire 
qualities. Lancashire sheets remain at £7 5s. to £7 7s. 6d.; 
Staffordshire, £7 7s. 6d. to £7 10s.; Lancashire hoops, £6 for 
random and £6 5s, for special cut lengths, delivered Manchester 
or Liverpool. 4 mn 

Nut and bolt makers report trade in a very depressed condition, 
and there is a keenness in competing for any orders to be got that 
is forcing back prices to as low a point as ever. 

In the steel trade raw material continues quiet and weak in 
price, good found a hematites scarcely averaging more than 53s. 6d. 
to 54s., less 24, whilst ordinary steel billets are scarcely fetching 
£4 2s. 6d. net cash, delivered Manchester. Manufactured steel, 
however, is firm with a hardening tendency, £6 12s. 6d. being the 
minimum for steel boiler-plates of good quality, with tank and 
bridge-plates quoted at £6 7s. 6d., and good qualities of steel bars 
£6 10s, per ton, delivered here. 

There is still no very appreciable change to report as regards 
the engineering industries, any improvement being only very slow 
in development. The returns as to employment issued by the 
Amalgamated Society of Engineers for the d yaw month seem, how- 
ever, to indicate that even the very limited increase of activity in 
this district is more than equal to the improvement which is re- 
ported from other industrial centres, except, perhaps, one or two 
of the large shipbuilding districts, Throughout the Society gene- 
rally there has been no appreciable reduction during the month in 
the unemployed members in receipt of donation benefit, the 
number remaining at a little over 9 per cent. of the total member- 
ship; but in the Manchester district there has been a fairly sub- 
stantial reduction of out-of-work members, and, as regards the 
percentage of unemployed to the local membership, this imme- 
diate district is in rather a better position than other districts of 
the Society. Generally, the reports from various districts continue 
hopeful as to improvement in the future, although nothing 
tangible is set forward in this direction. With regard to the eight 
hours’ movement, voluntary concessions by firms here and there 
continue to be reported, but, so far as the Society itself is con- 
cerned, no steps are at present in contemplation for attempting to 
force a general adoption of the eight hours’ day. 

A noticeable feature in the discussion at the meeting of the 
Manchester Association of Engineers, on Saturday, on Mr. Webb's 
paper on ‘‘Steel, and its Manufacture,” a sammary of which has 
already been given in THE ENGINEER, was the very general 
recognition of the importance and superiority of this branch of 
manufacture in the United States. ith regard to the American 
output, referred to in the paper, Mr. Saxon thought the large 
production in America was due to the greater amount of 
money spent on the plant, in order to obtain the maximum 
output as compared with English practice. Mr, Adamson 
remarked that in America they had excellent material, richer 
ores, &c., whilst the blast furnace practice there was much 
superior to the English, both as to the material turned out, and 
the plant. Mr. Percy, of Wigan, said his views were entirely in 
accordance with those expressed by Mr. Adamson as to the quality 
of the American production. Mr. Webb, in replying upon the 
discussion, said notwithstanding the improvement in steel castings 
referred to by some of the members, he thought he was quite 
right in his words of caution as to the indiscriminate use of steel 
castings. As regards aluminium used in steel castings, anything 
beyond a small quantity of aluminium was undesirable, as it made 
the steel very brittle. It should not be used in castings which had 
thick parts; it was useful in small castings which cooled quickly, 
there neutralising the crystallisation. 

Ata meeting of the Northern Society of Electrical Engineers, 
held in Manchester on Monday, the important question of under- 
ground electric light mains, and the best methods of laying these, 
was discussed in a couple of papers read respectively by Mr. John 
H. Rider, electrical engineer of Bolton, and Mr. S, B. Clirehngh, 
of Manchester. Mr. Rider, in the course of his paper, divided the 
two systems of laying mains into ‘‘ drawn in” and “ built in,” the 
former having the advantages of easy inspection and readiness 
with which cables could be added or withdrawn, whilst the “ built 
in” uired less space, was easier to lay, and there was no 
danger from gas or water, whilst the prime cost was less. He was 
of opinion that a combined system of ‘‘ drawn in” for the feeders 
and “built in” forthe distributing mains offered a number of 
advantages, and a properly constructed and ventilated subway 
system under the streets would much simplify the question 
of laying electric mains ; but the danger arising from gas and 
water pipes bursting, to say nothing of the enormous cost, stood 
in the way of its adoption. Mr. Clirehugh divided the systems of 
underground mains into insulated cables in conduits, armoured 
cables, and bare copper in culverts. Armoured cables might, how- 
ever, be dismissed very briefly. The principal object in their use 
was their supposed cheapness, which, however, was over-rated, 
whilst the bare wire system was only suitable for low tension. The 
conduit — seemed to combine most of the desired qualities, 
but it had its drawbacks like others ; firstly, in great cities it was 
impossible to find room, and then recourse was had to insulated 
cables; secondly, the bursting of a water main might possibly 
cause a stoppage of the supply; and thirdly, gas was apt to 
accumulate in the conduits, giving rise to explosions. 

_At the quarterly meeting of the Manchester Association of 
Engineers held on Saturday, the following gentlemen were elected 
members of the Association :—Messrs. A. Collins, Tangyes’ Limited, 
Manchester ; T. Horsfield, Kendall and Gent, Salford ; T. Hilditch, 
Sir Joseph Whitworth and Co., Manchester ; J. S. Miles, and E. G. 
Wrigley, G. Richards and Co., Broadheath; G. H. Sowter, Page- 
field oye Wigan, ordinary members; Messrs. J. Donnelly, 
Journal Box ie yo Pendleton; F. H. Carter, Oxford-street, 
Manchester ; B, wland, Luke and Spencer, Ardwick ; and 
R. B. Creak, Manchester, honorary members ot the Association. 

The position in the coal trade is gradually getting more and 








more unsatisfactory ; all descriptions of round coal are bad to sell, and 
with plentiful supplies from local collieries, notwithstanding they 
are working scarcely more than four days per week, and surplus 
supplies competing from other districts, prices are gradually being 
forced back to very much the level at which they stood prior to 
the protracted stoppage of the collieries. Since the commence- 
ment of the month there has been a general reduction of quite 9d. 
to 1s. per ton, and, as compared with the prices quoted when the 
pits resumed work, there has been a giving way of quite 2s. 6d. 
to 3s, per ton. Generally there is such a weak, irregular tone 
throughout the market that it is difficult to give really definite 
prices; but the best qualities of Arley may be said to 
range from 12s, 6d. up to 13s, 6d.; Pemberton four-feet, and 
second qualities of Arley, lls. up to 12s.; common house coals, 
9s, 6d. to 10s.; with steam and forge coals obtainable from 8s. per 
ton upwards, The very restricted production of slack, owing to 
the depressed condition of the round coal trade, of course has the 
effect of limiting the supplies of engine fuel in the market, and 
consequently hardening prices for these, good qualities of —— 
being quoted at 8s, to ds 6d., best slack 6s, 3d. to 6s. 9d., wit 

some special sorts fetching 7s. to 7s. 3d., and common sorts 5s, to 
5s. 6d. a ton, at the pit mouth. 

The shipping trade remains in a very depressed condition, with 
exceedingly low prices ruling. ‘The official quoted rates of the 
Lancashire Coal Sales Association are now 9s. to 9s. 6d. per ton 
for steam coal, delivered at the ports on the Mersey, and these 
may be taken as representing the maximum prices in the market. 

Barrow.—There is no change to note in the hematite pig iron 
trade. The business done during the week by makers of pig iron 
has been far from all, and the orders booked are for the most 
vart for steel makers in the district. The inquiry on general 
home, continental, and foreign account lacks life, the business 
offering being small, and it does not appear at present, at all 
events, that there will be much change for some time to come 
from these sources. Prices are unchanged, and makers are quot- 
ing 46s. per ton net, f.o.b., for parcels of mixed numbers of Bes- 
semer iron. The price of warrants is 45s, 2d. per ton net cash. 
The orders in band, in some instances, are fairly good in some 
cases, but in others little is in hand, and in West Cumberland the 
production has been decreased to the extent of one furnace, leaving 
thirty-one furnaces blowing in the district. 

For the first week this year there has been a decrease in stocks 
of hematite in warrant stores. Every week there has been an 
increase in stocks, which are now 32,315 tons more than on the 
23rd of December last year. The reduction in stocks this week 
amounts to 3815 tons, and there is now in hand 126,938 tons. Of 
course, makers hold large stocks as well. But it is evident, as 
there are no pressing requirements for pig iron, purchases are 
being made in view of a rise, and this may be taken as an indica- 
tion of better trade in the immediate future. 

In the steel trade there is not much doing in the way of new 
business, The demand for rails is only quiet, and makers are not 
in receipt of new orders. Heavy sections are at £3 15s. per ton, 
light sections at £5 10s., and colliery rails, £6. Ship-plates are 
quoted at £5 7s. 6d., angles at £5 10s., and boiler-plates at £6 per 
ton. Makers are having some inquiries for shipbuilding material, 
but little business is offering. The rail mills at Barrow are pretty 
well employed, and are making good outputs. The plate mills 
are also working. The demand for general sections is quiet, and 
prices are unchanged. Hoops are at £6 15s.; blooms, £4; billets 
and slabs, £4 5s, each; tin bars, £3 17s, 6d.; and wire rods, 
£6 12s. 6d. to £6 lds, 

The demand for iron ore is quiet, and average sorts are quoted 
at 8s. 6d, to 9s. 6d. per ton net at mines. 

Coal and coke are in good consumption. 

Shipbuilders are gradually becoming more and more busy every 
week, No new orders are reported, but the work in hand is con- 
siderable, and the progress which is being made with it is satisfac- 
tory, considering the difficulty which exists of getting supplies of 
material—one of the results of so many shipbuilding orders being 

laced at one time. The British and Irish Channel steamer Lady 

olseley will be launched from the yard of the Naval Construc- 
tion ‘and Armaments Company, at Barrow, on the 22nd inst. 
Marine engineers and boilermakers are very busy, and orders for 
repair work are receiving much attention. 

Shipments of hematite pig iron from West Coast ports during the 

t week show an improvement, being 8405 tons against 6945 tons 
in the corresponding week of last year, an increase of 1460 tons. 
The shipments of pig iron this year to date represent 69,857 tons, 
compared with 54,653 tons in the corresponding week of last year, 
an increase of 15,204 tons. The shipments of steel last week 
amounted to 7607 tons, compared with 5474 tons in the correspond- 
ing week of last year. an increase of 2133 tons. The total ship- 
ments of steel this year to date represent 64,266 tons, compared 
with 84,496 tons in the corresponding week of last year, a decrease 
of 20,230 tons. 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 

THE total weight of coal sent to Hull by Yorkshire collieries last 
month was 145,120 tons, an increase of 23,550 tons on the corre- 
sponding month of 1893, although a considerable falling off when 
compared with the second month of 1892, when the quantity was 
153,272 tons. For the two months the tonnage was 290,128, as 
against 255,232 tons in the corresponding period of last year, and 
321,080 tons in the similar months of 1892, The north-country 
coalfield, having obtained part of the Yorkshire trade during the 
sixteen weeks’ stoppage, seems likely to keep it, as Durham still 
ranks in the return for 5640 tons. Denaby Main heads the list of 
collieries sending to Hull, its weight having been 12,616 tons, an 
increase of 4256 tons. In the export trade, the principal customer 
at Hull was Sweden and Norway with 16,973 tons, Germany comin 
next with 6287 tons. Russia had evidently obtained all she wan 
in January, as nothing was sent there last month. The total 
exports reached 37,415 tons, against 25,144 tons in February of 
last year, 

The coal trade is going from bad to worse, Several of the 
collicries are working four days a week, but the rule is about 
three. Prices are falling. Competition for orders is excessively 
keen. One Derbyshire colliery company is advertising good house 
coal at lls, 6d. and 9s. 6d. per ton, delivered free 14 miles from 
Sheffield and Heeley stations, the latter a suburban station. 
Messrs. Newton, Chambers, and Co., Thorncliffe Collieries, have 
issued a reduced price list this week. Best Mortomley is now at 
17s. 6d. per ton; Mortomley Brights, 14s. 2d.; Mortomley nuts, 
15s. 5d.: seconds, 12s. 6d.; thin seam, 15s, 10d.; Brazils, 14s. 7d.; 
Tankersley house, 12s, 11d.; Parkgate softs, 10s. 10d. The coal 
sent to London is at present under the average; the supplies are 
now much in excess of the demand. Pit prices are as Glese i— 
Silkstones, 12s. 6d. to 13s, 6d. per ton; Barnsley house, 11s, to 
12s,; seconds, 9s. 6d. to 10s. Steam coal, in rather firmer request, 
at 11s, to 12s, per ton for Barnsley hards, other sorts making from 
9s. 6d. per ton. Manufacturing fuel as before, good slack fetch- 
ing from 5s. to 6s, per ton; small coal, 2s, 6d, to 3s. per ton; 
coke, 11s. 6d. to 13s. 6d. per ton. A quiet business in oF ee 

No change is reported this week in iron or steel. Hematites are 
about 53s. to 54s. per ton at Sheffield; Derbyshire pig, 47s.; 
Lincolnshire, 43s, 6d.; Bessemer billets realise £5 10s.; bar iron 
from £5 12s, 6d. to £5 15s. Crucible steel is in better demand, 
some good orders having come in from the Continent. he railway 
material firms are fully employed, and fresh armour plate work is 
expected soon. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 





Amonest the many benefits conferred upon the colliery district 
by Sir W, T. Lewis, none exceed in importance that of the Miners’ 


Provident Society, and I am glad to note that the last quarterly 
meeting, held in Cardiff on Saturday, and presided over by the 
originator, showed most satisfactory results. The membership 
now totals 63,182, an increase of 4187 for the quarter. The con- 
tributions from ordin: members amounted to £11,561, and pro- 
prietors’ percentages . It was announced that £575 had been 
paid on the death of members, £2050 to widows, £1859 to children, 
and £5275 to disabled members. The working of the society is 
admirably managed, and the only requirement is that there should 
be annual collections at churches and chapels on the plan of 
‘* Hospital Sunday.” Only those who know the working of the 
society are aware of the relief it has afforded to the ratepayers of 
the colliery district, and this should be practically acknowledged. 

Moderate business and tolerably firm prices for best coals con- 
tinue to be indicated at Cardiff. Some days a “slightly easier 
tone,” is the comment one hears on ’Change, followed by firmer 
quotations, Large, best steam, is now at 12s, 9d. to 13s. 3d., and 
best small quite in full demand up to 7s. 3d., while ordinary small 
realises 6s. 6d. to 6s, 9d. It is in seconds that a slight weakness is 
shown, some kinds selling as low as 10s, 6d. Monmouthshire coals 
are quoted at 11s, 3d. to 11s, 9d., and Cardiff seconds best up to 
12s, 6d. In house coals there is little or no change; No. 3 Rhondda 
is selling at 12s. to 12s. 3d.; brush, 10s.; small, 8s.; No. 2 
Rhondda, 9s. 3d. to 9s. 6d.; through, 7s. 9d. to 8s.; small, 5s, 3d. 
to 5s, 6d.; anthracite, Swansea, 9s. to 13s. 3d. Good cargoes of 
this left for San Francisco last week. 

Taking quantity into consideration, and the gales, the coal ex- 
ports from Monmouthshire and South Wales have been well main- 
tained, and the compilers of statistics say that the totals so far 
promise more than an average year. January and February totals 
show an advance of 12 per cent. over corresponding months of ’93, 
and the forecast—somewhat illusory with nine months in front, it 
must be admitted—is 15 million tons for the total of ’94 from Cardiff 
ports alone. 

One of the largest, if not the largest steamer which has ever put 
into Cardiff, is now in Roath Basin. This is the Maroa, one of the 
fleet of Crome, Rudolph, and Co., Liverpool. She is chartered to 
take out 9000 tons Powell Duffryn coal for Bombay, and 2000 
bunkers. Local agents are Guthrie, Heywood, and Co., Bute 
Docks. It shows favourably for systematic output, railway arrange- 
ments, and mechanical appliances at docks, to add, that coaling 
began Wednesday, and before the week ends the vessel will be on 
her way to India, 

A slight improvement is taking place in the iron and steel works 
in at least afew branches, Dowlais Cardiff, for example, is now 
delivering large quantities of excellent Bessemer into the Swansea 
district at prices, I hear, which shut out imported iron. 

I have all along regarded the full development of the Cardiff 
works as the trying epoch in the duration of many competing 
works, With ore delivered from the sea to the furnaces, and rail- 
way rates of twenty-six miles saved on the raw and manufactured 
article, the company will have enormous advantages over others. 
This week, at Old Dowlais, an important steel sleeper order is 
being run off, and some ship-plates and rails; and the fact that 
the large blast furnace No. 3, at the lower works, was started on 
Monday after a long inaction, and that No. 19 at the Ivor works 
is being put in order, promise well. Cyfarthfa continues an 
average make of tin bar, and prospects are —— if the expected 
revival in tin-plate takes place, and which the advance of block 
tin by £4 suggests. 

Any one who had the pleasure of seeing the Ebbw Vale exhibits 
of steel manufacture at the Manchester Exhibition will not be 
surprised to hear that there has been no falling off either in the 
quality or variety of make at these works, and I am g' to find 
that the management has gone in vigorously for steel bars, and is 
well placed for orders, 

The pig iron and steei bar make at Briton Ferry last week was 
quite up to average, and the demand is well sustained. On Monday 
three mills out of six were started, and Vernon, Baglan Bay, and 
Gwalia have been busily employed. I am —_ to see that the 
long-desired siding connection with the Rhondda and Swansea Bay 
Railway has been completed this week. 

In the Swansea district larger shipments have taken place of tin- 
— the total last week being close upon 60,000 boxes, Make is, 

owever, in excess, and stocks are now 282,495 boxes. 

That there is still faith in the certain revival of the trade is 
shown in some districts, though alarmists are predicting that 
unless an improvement sets in speedily, more mills will be “laid 
off.” One favourable sign is the starting of the ‘‘ National Tin 
Plate Company,” with a capital of £25,000 in £5 shares. The sub- 
scribers are prominent men at Swansea, Morristown, and Neath. 
Latest metal quotations at Swansea Exchange were as follows :— 
Glasgow pig, 43s. 14d.; Middlesbrough, 36s. 14d. ; hematites, 
44s, 7}d.; steel rails, heavy, £3 15s. to £3 17s. 6d.; light, £4 10s. 
to £4 15s.; Welsh bars, £4 15s.; Bessemer steel bars, £4 2s. 6d. to 
£4 5s.; Siemens, £4 5s. to £4 7s. 6d.; sheet iron, £6 10s. to 
£6 15s.; steel, £610s. to £7 10s. Tin-plates: steel coke, 10s. to 
10s. 3d.; Siemens, 10s. 3d. to 10s. 6d.; best charcoal, 11s, 9d. to 
12s, 9d.; ternes, 28 by 20 C, 20s. to 24s. Block tin has advanced, 
£67 17s. 6d. to £68. The lowest price quoted for this article was 
£52 10s. in October, 1878. 

A resident from Cornwall visiting Wales lately commented on the 
fact that though greatdistrictsthere present an exhausted condition, 
some are still in a vigorous state. The duration of our coalfields 
has been the subject for surprise, a century having left some 
valleys still in moderate work; but what shall be said of our tin 
wealth, which has been worked since the time of the Greeks, two 
thousand years ago ! 

Pitwood prices are maintained, and quotations in Cardiff are 
15s. to 15s, 6d. for best wood. Coke is in better demand. Cardiff 
prices this week were: Furnace, 16s, to 16s. 6d.; foundry, 17s. 9d. 
to 18s. 3d.; while special foundry touched 2is. Swansea prices: 
Coke from 13s. furnace; 18s, best foundry. Pitwood, 16s. 3d. to 
16s, 6d. into trucks. Patent fuel from lls. Iron ores, Tafua, 
lls. 6d. The patent fuel trade continues to be moderately good. 
Last week Swansea shipped 3450 tons to France, 1000 tons to Italy, 
and 1215 tons to Algiers. 

The Lady Margaret Collieries, Treherbert, the property of the 
Marquis of Bute, was re-started this week after a stoppage of two 


in 


ears, 

At Treorky a colliery dispute on the question of timber has 
been settled amicably, 

The coal trade in the Forest of Dean is in anything but a satis- 
factory state, and a reduction of wages is threatened. The sale of 
the Severn and Wye Railway has aes an agitation amongst 
traders and the general public in the Forest, to promote improved 
railway arrangements, by which it is thought the coal trade will 
be benefited. 

Land subsidence in the colliery districts is on the increase. Both 
in the Taff and Cynon Valleys it is very marked, and this week it 
occurred at Abercarne, affecting the Great Western Railway near 
Cilynen Colliery. 

e Taff Vale Railway management has now carried out 
effectively the arrangements for doing away with overtime, and 
though at first attended with some apparent losses to employés, it 
is expected to work satisfactorily in the long run, an average 
work of sixty hours per week being secured per man. 

The annual meeting of the Monmouthshire and South Wales 
Coalowners’ Association was held on Tuesday at Cardiff, Mr. 
Ogilvie, Powell Duffryn, in the chair. Mr. James Lewis, of the 
Abernant Collieries, was elected one of the trustees vive Lord 
Swansea, resigned, and Mr, John Roberts, mining engineer, 
member of the Sliding Scale, instead of the late Mr. Nettle, Mr. 
Edward Davies, Ocean, taking the vacancy on the Finance Com- 
mittee. The following was the output of the Associated Coalowners 
for 1893 :—Cardiff districts, 16,244,783 ; Newport, Mon., 6,425,848 ; 
Swansea, 1,227,808 ; total, 23,898,439, or an increase of 1,077,501 
tons over that of 1892. 

It has been arranged that the new branch railway between the 





Great Western Railway station, Cardiff, and the dock, shall be 
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opened April 2nd. The Great Western extensions, contract for 
levelling the ground, and for the foundation of the new lines, 
necessitated by the increase in the Bute Docks traffic and the new 
industries, such as Dowlais-Cardiff works, have been let to Messrs. 
Pauling and Elliott, Victoria-street, Westminster. 

Large consignments of iron ore have come in this week for 
Cyfarthfa, Dowlais, Ebbw Vale, and Blaenavon. Messrs. Crawshay 
imported from Bilbao and Dudda. 








THE NORTH OF ENGLAND. 
(From our own Correspondent.) 


On the whole a more favourable report can be given this week 
with respect to the metal and allied trades of this district than was 
possible last week, business appears to be recovering after the lull 
which followed the spurt, which was so marked a feature in the 
early weeks of the year, and the tone of the market is cheerful, 
buyers in general exhibiting more confidence. That lower prices 
for pig iron are not likely is the almost universal opinion, for the 
dullest period of the year is past, and with the opening of the 
shipping season a time of considerable briskness will be experi- 
enced. The improvement in trade is shown very well in the 
receipts of the railway company which has the monopoly of the 
carrying traffic of the North Bast of England, for their receipts so 
far this year are £54,971 greater than those of the correspondinz 
— of last year, when trade was not interfered with by any 
strikes. 

In addition to this the exports are much above the average, there 
have been nothing like them in March for many years, especially to 
oversea ports ; in fact, our foreign trade in pig iron this month has 
been double what is usual at this time of the year. The mildness 
of the weather is allowing of the earlier re-opening of the ports of 
the Continent that have been closed during the winter, and alread 
a considerable quantity of iron has been sent to Baltic ports, an 
continental consumers and merchants are distributing their orders 
more freely than since last autumn. On this account the shipments 
of pig iron from the Tees this month to Wednesday night reached 
36,477 tons, against 34,231 tons last month, 27,960 tons in March, 
1893, and 30,450 tons in March, 1892, all to 14th. A smaller quan- 
tity is being sent to Scotland, but that was to be expected when 
the Scotch furnaces resumed operations. The decrease in Scotch 
requirements has been chiefly of hematite qualities. A satisfactory 
feature of the market is that stocks in the public stores after 
increasing almost without any interruption for months past, have 
during several days been decreasing. 

The increase in the production of pig iron in this district has 
not now the detrimental effect upon the market that it had, for 
its extent can be estimated, seeing that all the furnaces that are 
likely to be re-lighted for some time to come are now at work, 
with, perhaps, one exception, and there, if one furnace is blown 
in, another will be blown out. It is calculated, with the ship- 
ping business in full swing, that makers will have no difficulty 
in ~~~ ofthe increased production. Three furnaces have 
been blown in this month, viz., one at Tees Bridge Works, one 
at Newport Ironworks, and one at Clarence Works; and if one 
is re-started by Messrs. Bolckow, Vaughan, and Co., another will 
be blown out which has been in operationsome twenty years and 
needs relining. Altogether, since the year opened, eight furnaces 
have been re-lighted, and the output of pig iron in the district 
will have been increased by between 4 and 5000 tons per 
week. Recently Messrs, Palmer's Shipbuilding and Iron Com- 
pany blew out for re-lining the large furnace at Jarrow which 
—— after the American system. 

e prices of pig iron have been firm all the week, and the 
lowest that has been taken for prompt f.o.b. deliveries of No. 3 
Cleveland, G.M.B., has been 36s.; but very little can be had at 
that now, either from merchants or makers. In fact, the latter 
seldom accept less than 36s. 3d. for this month, and 36s. 6d. up to 
the end of April ; but from second hands, a little could be had for 
next month’s delivery at 36s. 3d. Generally buyers’ and sellers’ 

rices are very near, and there is a distinct desire shown to do 

usiness, Cleveland warrants have been in more request, and the 
ow has on the whole ruled higher than last week, the lowest 
ing 36s. 14d. cash, while the closing figure on Wednesday was 
36s. 3d. In Connal’s warrant stores on Wednesday the stock of 
Cleveland iron was 111,042 tons, the increase for the month being 
only 781 tons, so that the comparatively large increase in the first 
week has been neutralised by the better return this week. No. 4 
Cleveland foundry pig is quoted 35s. 9d., and grey forge 35s. 6d.; 
but a good many firms hold out for 3d. more than these rates and 
can get it, because the supply of these qualities is very small, and 
it is reported that the total stock of grey forge in the district is not 
over tons. 

The demand for East Coast hematite pig iron is good, for though 
undoubtedly a quieter state of business is reported by the steel 
manufacturers, yet orders booked are so plentiful that the con- 
sumption of pig iron is as tas ever. Not less than 44s. 9d. 

r ton f.o.b. will be taken for mixed numbers of hematite iron, 

ut the general quotation is 45s. The higher price of “gues ore 
is maintained, 50 per cent. Rubio being quoted 12s, 9d. per ton 
delivered Tees, which means 7s. 3d. per ton f.o.b. Bilbao, the 
freight from that port to the Tees being 5s. 6d. per ton, and the 
tendency in freights is upward, because steamers are finding work 
in other trades now that the Black Sea and Baltic ports are being 
re-opened, Average quality Durham blast furnace coke is steady 
at 12s. 6d. per ton delivered on Tees-side, the blowing in of more 
furnaces having strengthened the position of coke makers, for they 
are called upon to supply to the Cleveland ironmasters alone 4000 
tons per week more than were being sent towards the close of last 


ear. 
‘ Both for finished iron and steel the demand has become quieter, 
and prices are generally easier. Ina great measure this is due to 
the intelligence respecting the shipbuilding industry, it being 
reported that orders for a number of steamers have been cancelled 
—thirteen in the Tyne district alone, these orders being given out 
by owners who expected to get the necessary capital subscribed by 
the investing public, but finding that they were not to be drawn, 
the vessels are not now to be built. The prices of plates and 
angles are lower in consequence ; steel ship plates can be got at 
£5 2s. 6d., less 24 per cent. f.o.t., and even less, though £5 5s. less 
24 per cent. is still generally quoted, while iron ship-plates may 
be bought at £4 17s. 6d., less 24 per cent. Iron ship angles have 
been sold at £4 12s. 6d., less 24 per cent. f.o.t., and steel at 
£4 17s, 6d., less 25 per cent. Bars are not affected, and the price 
for common bars is still £5 2s. 6d., less 24 per cent. f.o.t., with 
£5 12s. 6d., less 24 per cent. for best. 

The Darlington Forge Company has just completed the second 
of two steel rams which they have constructed for the first-class 
British war vessels Majestic and Magnificent. Each ram is 40ft. 
long, and weighs 27 tons. Messrs. Haggie Brothers, of Gateshead, 
have completed what is claimed to ~~ 4 longest wire rope ever 
made for underground purposes. It is upwards of six miles long, 
weighs 34 tons, and has a circumference of 34in. Messrs. Doxford, 
of Pallion-on-the-Wear, have this week launched the s.s. Turret 
Bay, the third vessel of the turret-deck type built by the patentees. 
She hes a deadweight capacity of 3800 tons, with a gross register 
of about 2200 tons. Messrs. Doxford also supply triple-expansion 
engines, 23in., 37in., and 60in., by 42in. The vessel is for the 
Guildford Steamship Company, Newcastle-on-Tyne. 

A series of addresses on the ‘‘ Extension of Indian Railways” is 
being delivered to the Cleveland miners by Mr. Joseph Walton, of 
Middlesbrough, and the miners are practically unanimous in urging 
the Government to proceed much more rapidly with the develop- 
ment of railways in India, both in the interests of India itself and 
also in our own interests. Mr. Walton is to deliver an address on 
“Indian Railway Extension: its Relation to the Trade of India 
and of the United my ol before the Society of Arts, at the 
Imperial Institute, on mag: f poe next, the chair to be taken 


by Sir James Kitson, Bart., 





The traders on the Stockton and Darlington section of the North- 
Eastern Railway held a meeting on Tuesday to consider the ques- 
tion of presenting a testimonial to Mr. Wm. Smith, of Darlington, 
late district manager, on his retirement after fifty years’ service. 
Mr. G. W. Bartlett, Mayor of Darlington, presided. It was 
decided that a testimonial be presented, and that the contributions 
from individual firms should not exceed £5. A committee was 
appointed, which included Sir Raylton Dixon, Mr. W. Anderson, 
Mayor of Thornaby; Lieut.-Col. J. G. S. Davies, Bolckow, 
Vaughan, and Co.; Major Ropner, and Mr. Thomas Wrightson, 
M.P. Mr. Wm. Hanson, of the Newport Ironworks, was 
appointed chairman, and the Mayor of Darlington treasurer. 

The engineering and ironfounding industries are maintaining 
the improvement that has been recently noted. Another consider- 
able order for locomotives has been placed in this district, and 
generally the prospects in this branch are very fair. Complaints 
continue to be made of the scarcity of trucks on the North- 
Eastern-Railway, notwithstanding that the coal trade is much less 
brisk than it was. At the annual meeting of the Middlesbrough 
Chamber of Commerce an ironmaster said his firm had to ship 
their iron, as they could not get trucks to convey it inland. When 
they asked for twenty trucks they got five. No doubt they asked 
for more than they really required, in order to get something like 
the number they wanted. The President said that so long as they 
sent coke to the furnaces in coal wagons, the supply could not be 
considered satisfactory. The company have ordered 2000 new 
wagons, but it is contended in the district that this is not nearly 
enough to meet the needs of their district. 

The death took place a few days ago of Mr. John Readhead, of 
South Shields, a well-known shipbuilder. He was the principal of 
the firm of Messrs. John Readhead and Sons, West Dock, South 
Shields. The business was established in 1865, and was carried on 
for years by Messrs. Readhead and Softley. When the partner- 
ship was dissolved Mr. Readhead continued to conduct the business 
as an engineer, boilermaker, and shipbuilder. The shipbuilding 
yard is now very extensive, and includes a graving dock, &c. The 
firm construct all their own engines and boilers, and employ over 
1300 hands in the various departments. The late Mr. Readhead 
took his sons into partnership a few years ago, all of them being 
practical men, 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 


THERE has been a considerable business in the pig iron market. 
At the beginning of the week an easier feeling prevailed, but the 
market subsequently improved and a large quantity of warrants 
changed hands. Scotch warrants sold from 42s. 114d. to 43s, 2d. 
cash ; Cleveland, 36s. to 36s, 2d.; and Cumberland hematite, 45s. 
to 45s. 1}d. Middlesbrough hematite was done from 44s, 6d. to 
44s, 74d. cash, being afterwards quoted at 44s. 44d. cash buyers. 

The market prices of makers’ pig iron are as follow:—G.M.B., 
f.o.b. at G w, No. 1, 44s. 3d. per ton; No. 3, 43s, 3d.; Carn- 
broe, No. 1, 46s.; No. 3, 45s.; Clyde, No. 1, 49s. 6d.; No. 3, 
46s. 6d.; Gartsherrie, No. 1, 5ls.; No. 3, 47s. 6d.; Summerlee, 
No. 1, 53s.; No. 3, 48s.; Coltness, No. 1, 56s. 6d.; No. 3, 51s.; 
Calder, No. 1, 52s.; No. 3, 48s.; Glengarnock, at Ardrossan, 
No, 3, 47s. 6d. ; Dalmellington, No. 1, 47s.; No. 3, 45s.; Eglinton, 
No. 1, 46s. 6d.; No. 3, 45s.; Shotts, at Leith, No. 1, » Ons 
No. 3, 50s, 

The shipments of pig iron from Scottish ports in the past week 
amounted to 6425 tons, compared with 8639 in the corresponding 
week of last year. There was dispatched to France 431 tons, 
Germany 380, Australia 360, India 113, United States 25, Italy 50, 
Holland 80, Spain and Belgium 40 each, China 50, other countries 
305, the coastwise shipments being 4551 tons, against 3382 in the 
same week of 1893. 

There are 65 furnaces in blast, as compared with 69 at this time 
last year, and of the total 39 are producing ordinary and special 
brands, 23 hematite, and three basic iron. As many of the 
furnaces were improved during the time they were out towards the 
end of last year, it may be taken for granted that the aggregate 
output of pig iron is now about as large as it was twelve months 
ago, and there is a prospect of it becoming greater soon. Several 
of the special brands are still practically out of the market, and 
for the better class of iron it is thought that good prices will con- 
tinue to be obtained. The consumption of hematite pig goes on 
increasing, but as the supplies are well kept up, and the competi- 
tion between English and Scotch makers fairly active, prices 
scarcely show any movement. The tendency, such as it is, indi- 
cates a little more strength. 

In the steel trade there is very little change to note, but it is 
satisfactory to be able to say that whatever variation bas occurred 
has been in a favourable direction. The demand on the part of 
home consumers is steadily expanding, and is chiefly for mild 
steel to be used in shipbuilding. Of this material very large 
quantities will be required, but the capacity of the works is so 
great that it is thought all demands will be readily met at reason- 
able if not moderate prices, 

The finished iron trade is still in a somewhat halting condition. 
Both the home and export branches are lacking in firmness. 
Makers are not without hope, however, that an early revival may 
be experienced. 

The shipments of manufactured goods from Glasgow in the 
past week included locomotives worth £1500, sewing machines 
£11,200, general machinery £13,740, steel goods £13,048, and mis- 
cellaneous iron goods £28,650. 

The coal trade is displaying a considerable amount of weakness 
in various directions. Merchants have been disappointed with 

tinental busi , and they are holding back on account of the 
markets abroad being so well — that fairly remunerative 
prices are practically unobtainable. The past week’s coal ship- 
ments are 11,000 tons better than in the corresponding week of 
1893. Compared with the preceding week, however, they show a 
decrease of 13,848 tons. At the same time, the decrease has been 
quite recent, for in the past ten weeks of the current half-year the 
shipments of coals from the whole of the Scottish ports show an 
increase of 292,376 tons. Prices are easier, the quotations at 
Glasgow harbour being as follows :—Main, 7s. 3d. to 7s. 6d.; ell 
and splint, 8s, 3d. to 8s. 6d.; and steam, 9s. 3d. to 9s, 6d. per ton. 











NOTES FROM GERMANY. 
(From our own Correspondent.) 


THE reports that come in from the various iron markets state 
that a more hopeful feeling prevails, not only in the finished iron 
trades, but also in the pig iron department. A fairly steady tone 
generally characterises prices ; for some specially favoured articles 
quotations have even been slightly raised. 

On the Silesian iron market the tone of business this week is less 
despondent than it has been during previous weeks ; indeed, it may 
be said that there is some a noticeable, which is partly 
caused by the more favourable prospects rding the German- 
Russian commercial tariff. There is decidedly more doing in the 
pig iron department, forge and foundry, pig being in lively request, 
In the malleable iron trade bars and sheets meet with a fairly good 
inquiry, while plates remain neglected. ere is also not much 
doing in the steel trade, and quotations remain depressed. 

Foundries as well as wire mills are again in satisfactory employ- 
ment, orders coming in regularly. At the Tarnowitz Ironworks 
another blast furnace will be blown in next week. Only a moderate 
amount of business has been done this week on the Austro- 
Hungarian iron market, but as producers are generally well 
situated for contracts, prices have been well maintained and the 
position of the trade may be considered as fairly satisfactory. In 
the malleable iron department the demand for bars and plates has 
considerably decreased ; prices are fluctuating. Girders have been 
reported in somewhat better request. 





———————————— 
The iron industry in France continues to be in a quiet but 


generally satisfactory position. Pig iron is regularly inayj 
and the finished iron and steel manufectarere sro alee aes io 
well, ‘The condition of prices is reported to be a pretty rend bt 
one, considerable firmness being exhibited in almost all haencls ‘ 
On the Belgian iron market the slight improvement which had 
been noticeable here and there during the last weeks ha 
passed without having in any way influenced prices, On the 
oe is ae depression noticeable in quotations, 
makers being compelled to grant concessions if i H 
their vot Bet ile. . they wish to Bet 
At a recent tendering for 105 freight cars 42 w ff, 
at 3209%f., another lot of 42 was offered at 3280f whiner’ 
the remaining 21 3390f. were asked; in November, 189] 4 
similar order was given out at 6500f., which shows a difference ot 
about 50 per cent. There is not much business doing on forei; 
account at the present moment. In the ng emer of the va 
there were rather more orders coming from abroad, the returns 
for January showing an increase in export for almost all articles 
On the Rhenish- Westphalian iron market the business that is at 
present being transacted in the iron and steel trade is but smal! 
although inquiries are coming forward more freely, especially in 
the finished iron department. Prices are, on the whole prett 
firm. The shipbuilding and engineering industries are but irregu. 
larly deglapsh just now, but they will soon improve to some 
extent, as a large volume of business is expected in the be inning 
of next quarter. For pig iron there is but a moderate demand 
coming forward, but prices are, with few exceptions, pretty tirmly 
maintained. There is nothing specially interesting to note con- 
cerning the different sorts of pig iron; the belief is generally 
entertained that a further stiffening in prices will soon take place 
The finished iron and steel manufacturers report only a small 
amount of orders to be coming in, while the condition of prices is 
universally complained of. Bars are in quiet request, Except a 
fair inquiry on home account, there has also been but little doing 
in the girder trade during the week, and prices are still very low 
and in no proportion to those of the raw materials, The same 
may be told of hoops, which continue in dull request ; if the prices 
for that article have not changed, it is simply because they cannot 
possibly go down further, while an improvement is quite out of the 
question under present circumstances. A fair activity is being 
maintained at the plate and sheet mills; and although there have 
been but few orders of importance coming in lately, demand and 
inquiry are considered as pretty satisfactory, and decidedly better 
than present notations, which in most cases leave almost no prof t, 
The wire trade remains neglected, both drawn wire and wire nails 
being weekly called for, Business in the iron and steel trade con- 
tinues extremely dull, and quotations are still much depressed, 
Just recently some rail orders have been secured, but the prices 
stipulated are far from satisfactory. An order for 6000 t. rails for 
the Dutch railways has been secured by Krupp, Essen, at 50 florins, 
free Amsterdam. ‘The rolling stock for the Anatolian railways 
has likewise been granted to Khenish. Westphalian works, 
The value of mining products which Germany exported during 
the year 1893 was, in million marks:— 


Export, 

1893, 1802, 
ES. on on 664 ae 0s oe MED 4s 00. G'S 
Iron and iron manufactured goods .. .. 268°2 .. .. 2844 
Ores and precious metals © 0s co ce SBS 2. op BI 
Copper and copper ware.. .. .. .. « G43 .. .. 562 
Zine and zinc ware .. .. «. «2 «+ «+ 87°8 32°9 
Tin and tin articles .. .. 6 1. os o 47 4°5 
Instruments, machines .. .. .. «. «. 121°9 119°7 

Value of import was:— 

1893, 1892 
CE MUD nn ceo co se ce se ED os os =6'R 
Iron and iron manufactured goods .. .. 82°1 .. .. 33°] 
Ores and precious metals... .. .. «. 208°3 317° 
Copper and copper ware.. o ec ef S70 .. 2 52°2 
ee ee Oe ee GO .. « 59 
Tin and tin wares .. .. .. «2 «2 of 20°4 17°0 
Instruments, machines .. .. .. .. «. 32°23 .. .. 32°8 








NAVAL ENGINEER APPOINTMENTS.—The following appointments 
have been made at the Admiralty :—Engineers: David Peacock, 
to the Gannet, to date March 6th ; Charles W. Bolt, to the Snapper, 
to date March 9th. Assistant engineer: John Bowing, to the 
Hawke, to date March 6th. Probationary assistant engineer : 
Raymer Davis, to the Victory, supernumerary, to date March Ist. 

THE CiviL AND MECHANICAL ENGINEERS’ SOcIETY.--A paper on 
the subject of ‘‘ Electric ating Country Houses ” was read by 
theauthor, Mr. Sydney A, Court, A.M.1.C.E., at an ordinary meeting 
of the Civil and Mechanical Engineers’ Society held on Thursday, 
the 15th inst., at the Society's rooms in Delahay-street, Westmin- 
ster. Commencing with the consideration of the various sources of 
power suitable for generating electricity, the author referred to 
an interesting installation at the private residence of Mr. H. C, 
Brush, in America, where a self-regulating windmill is in use, 
charging a huge battery of storage cells, Motive-power derived 
from water, gas, and oil engines was discussed ; and attention 
drawn to the necessity for the proper training of the electrician in 
charge of works, who, although as a rule in sole charge of plant 
and apparatus costing from £1000, is often not paid more than :}0s, 
a oo while his want of knowledge or carelessness in attending 
to the storage battery alone—an expensive item—may occasion its 
loss in a very short time. The design of small installations was 
next considered, and stress laid upon the weeny of their being 
under the control of a consulting engineer; who by his inde- 
pendent position, and freedom from connection with manufac- 
turers and contractors, is able to consider each case strictly on its 
local requir ts and conditi Examples of the annual cost 
and working expenses of small installations were given, and atten- 
tion drawn to the advisability of using incandescent lamps of high 
efficiency, as the doing so effected a considerable economy in the 
yearly cost of working. 

Hut anv District Institution OF ENGINEERS AND NAVAL 
ARcHITECTS.—On Monday evening, the 5th inst., the members of 
this Institution assembled to hear a paper by Mr. W. Pemberton 
on ‘‘ Boiler Management and Inspection.” The lecturer dealt with 
the respective systems that are at oye in practice, and rule 
boiler management and inspection ; how far it was desirable for 
the State to interfere with steam users, on the ground of safe 
working as a mitigation of loss of life from explosions ; the magni- 
tude of the surrounding interests involved, and the best means to 
be taken to insure the most efficient and satisfactory system of 
management, &c., and the responsibility of issuing certificates of the 
safe working pressures. He maintained that existing Boiler In- 
surance companies who had in their employ practical and scientifi- 
cally Gutacl Shepesiows, and at their head, chief engineers who, 
from a varied experience were enabled to deal with the fixing of 
pressures in a prompt and considerate spirie, were the most likely 
to give satisfaction to steam users generally. By means of 

raphical illustrations of the number of boiler explosions and acci- 
oa and corresponding death rates for the last forty-three years. 
it was shown that systematic inspection by competitive com- 
panies was the best means to prevent accidents, ‘The lecturer 
upheld that whilst it was desirable that all bc” ers should 
be under inspection, in the interests of efficiency and safety, 
steam users should retain the full control over their boilers, in 

reference to compulsory inspection, which would be extremely 

arassing ; but at the same time, in cases of explosions and 
accidents that could be traced to negligence or ignorance, he would 
impose very severe penalties. In conclusion, he ventured to hope 
that the further adoption of the conditions that are in force under 
the present boiler inspection and insurance companies would benefit 
steam users in particular and the nation in general, through the 
further minimisation of accidents and consequent loss of life. A 
hearty vote of thanks was accorded Mr, Pemberton at the close of 
his lecture, 
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LAUNCHES AND TRIAL TRIPS. 





THe ss» Maroa, built by Messrs. Wm. Doxford 
d Sons, Sunderland, for Messrs. Crow; Rudolf, 
- (o., Liverpool, left the Wear on Wednesday 
mh complete a satisfactory trial trip, and sailed 
for Cardiff on the 8th, where she will load for 
Bombay: She has a capacity of 9560 tons dead- 


weig e 7th inst. the Montrose Shipbuilding and 
Engineering Company lannched the remaining 
pee g of six barges named Jupiter and Neptune, 
which they have been building to the order of 
Mr. Joseph Constant, London. The Company 
has just concluded contracts to build three cargo 
steamers, 130ft. by 25ft. by 12ft., with engines 
with 1din. and 32in. cylinders, with 24in. stroke. 

The s.s. Turret Bay, the third vessel of the 
turret deck type, built by the patentees, was 
jaunched from their yard at Pallion on Thursday, 
the 8th inst. She has been built to the order of 
the Guildford Steamship Company — Messrs. 
Petersen, Tate, and Co., managers. She has a 
deadweight capacity of 3800 tons on 19ft. 7in. 
draught, with a gross register of about 2200 tons, 
and net about 1375, and is fitted with triple- 
expansion engines of 23in., 37in., and 60in., by 
42in., with two large boilers by the builders, 
Messrs. Wm. Doxford and Sons. During con- 
struction the vesse! has been under the special 
survey of the British Corporation and Bureau 
Veritas, and will receive the highest class in both 


tries. 

“— March 8th Messrs. Furness, Withy, and 
Co., launched from their shipbuilding works 
at Hartlepool a large steel screw steamer, 
the Manningtry, built to the order of Messrs, 
Sivewright, Bacon, and Co., of West Hartlepool. 
The vessel is a very substantial type of a modern 
cargo boat, measuring over 300ft. in length, and 
built throughout of Siemens-Martin steel, with a 
large measurement and deadweight capacity, and 
but to the highest class at Lloyd’s. To get as 
much strength as possible the greater portion of 
the shell plating is in 24ft. lengths, this platin 
being efficiently backed up by strong sectional 
framing carrying the strength to the top of the 
vessel all fore and aft, the topside plating being 
extra thick to withstand the heavy Atlantic trade, 
also the bottom plating is thicker in way of all 
ballast tanks to allow for the vessel lying aground 
whilst taking in cargo. To allow for corrosion 
the whole of the weather decks, tank tops, floor 
plates, &c., are of extra thickness, there being 
practically no thin steel in the ship. She has 
extra large sized hatchways, which will take the 
bulkiest descripton of cargo, and would be especi- 
ally suitable for carrying machinery, large guns, 
torpedo boats, &c. A new design of bilge inter- 
costal keelson is titted in the holds—Sivewright’s 
patent. By this new arrangement very much of 
the dunnage and damage to bag cargo is avoided, 
there being no pockets or receptacles for loose 
grain, coals, dirt, &c., consequently these keelsons 
can be much more rapidly cleaned down when 
discharging cargo. The vessel will be rigged as a 
lemasted schooner, and to make her available 
or bridge and canal work the topmasts are tele- 
scopic. The machinery has been constructed by 
Messrs. T’. Richardson and Sons, Hartlepool, and 
are of the triple-expansion type, with two large 
high-pressure single-ended boilers. To get 
economy and to prevent condensation of steam 
the high-pressure cylinder is jacketed by Morison’s 
patent arrangement. On —— the ways the 
vessel] was named Manningtry by Mrs. W. J. 
Sivewright, wife of the senior partner of the firm, 
On Saturday, the 10th inst., Messrs. Wigham, 
Richardson, and Co, launched the ss. New 
Londoner from their Neptune Works, Newcastle- 
on-Tyne, which they are building to the order of 
the Tyne Steam Shipping Company, for their 
vassenger service between the Tyne and London. 
e steamer is 270ft. in length, 334ft. beam, and 
18ft. indepth. She has an upright stem and an 
elliptical stern, and will be rigged as a three- 
masted schooner. She is also amply supplied 
with water ballast, having 170 tons. ‘She will 
have two complete decks, viz., the main deck and 
lower deck, and also a long poop deck. The last 
will form a spacious promenade for the first-class 
as. whilst those of the second class will 
ave the forecastle. Numerous improvements in 
the nature of the passenger accommodation have 
been introduced, which we expect will be much 
appreciated by intending travellers. The first- 
class accommodation will be situated amidships, 
on the saloon and main decks. On the saloon 
deck will be a house containing a ladies’ saloon, 
smoke-room, and the staircase leading to the 
remainder of the first-class accommodation, 
besides the captain's room and the chart-room. 
The ladies’ saloon will be of polished mahogany, 
with richly decorated panels, It will have sofas, 
swing chairs, mahogany tables, mirrors, &c., and 
the upholstery will | be of tapestry of an olive 
green tone, with gold-coloured curtains. The 
smoking-room, in the same house, will be 
upholstered in green morocco leather, with 
curtains like those in the ladies’ saloon. Between 
these two rooms is situated the entrance to the 
dining saloon, the panelling of which will be of 
polished teak, and the staircase will be of the 
same material, the newal posts being very 
handsomely carved. The dining saloon will 
be on the main deck, and will consist of 
a large and airy saloon, capable of seating 
fifty-two people at dinner at the same time 
without any crowding, and containing two 
handsome sideboards and a good piano. This 
saloon will be furnished with armchairs, and sofas 
with spring backs and seats, which, like those of 
the ladies’ room and smoke-room, can be con- 
verted into very comfortable berths at a moment's 
notice. The upholstery here will be of grey 
Utrecht velvet with cream coloured tapestry 
curtains, and the walls will be of beautifully 
figured oak with tastefully carved panels, ‘The 
floor will be covered with thick Axminster carpets. 
Aft of the dining saloon, and on the same eck, 
come the first-class state rooms, each containing 
two mahogany fronted berths, and furnished with 
sofas like those in the dining saloon, lavatories, 
mirrors, &c, The upholstery here will be of 
Utrecht velvet, with curtains like those in the 
dining saloon. On the same deck, in the forward 
part of the ship, is part of the accommodation for 
the second-class ngers. It will be divided 
into two parts, one for men, and the other for 











women, as also is the remainder of this accom- 
modation on the lower deck. The woodwork of 
all this quarter is to be neatly painted, grained, 
and varnished, and the upholstery is to be of 
handsome rep. The officers and engineers 
will be placed in very comfortable quarters on the 
main deck aft, close to the engines, where also 
the firemen will be, whilst the sailors will be 
berthed on the main deck forward of the second- 
class accommodation, The propelling machinery 
will consist of a set of very powerful triple ex- 

nsion engines, constructed by Messrs. Wigham, 
Richardson, and Co,, placed aft, and supplied 
with steam by three large single-ended multi- 
tubular boilers by the same builders. In these 
engines all the most improved appliances for 
facilitating their working are being provided. 
Amongst the other comforts to be provided for 
the passengers on board this vessel, may be 
mentioned a complete installation of electric 
lighting, the dynamo being placed in a con- 
venient position in the engine-room, steam heat- 
ing throughout, efficient ventilation, electric bells, 
and an ice-room of ample size. Attention has 
also been paid to the efficient handling of the 
ship and of the cargo. For the former, a steam 
windlass, steam steering gear, and a warping 
winch will be provided; and for the latter, four 
powerful steam cranes, two at the forward hatch 
and two at the main hatch. The launch was 
witnessed by a large number of visitors, amongst 
whom were Alderman Stephens, Stephenson, and 
Holmes, Mr. R. Welford, Mr. James Leathart, 
Mr. J. T. Dobson, Mr. W. W. Pattinson, and 
many others, The vessel was named o Miss 
Stephenson, daughter of Alderman W. H. 
Stephenson, Newcastle, 
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Patents.” 


Application for Letters Patent. 

*.” When patents have been ‘ communicated” the 
name and address of the communicating party are 
printed in italics. 
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4316. Braces, Betts, and the like, T. Barker, 
Manchester. 

4317. Pseumatic 
Wolverhampton. 

4318. Improvep Taps for Barres, J. A. West, 
Huddersfield. 

4319. RarLway PerRmMANENT Way, W. D. Hodkinson, 
Nottingham. 

-. Hovpers for Canpies, W. Godfrey, Notting- 
nam, 

4321. DispLayine the Paces of Books, F. E. Suddard, 
Germany. 

4322. FLusnine Cisterns of WATER-cLOSETS, R. Holt, 
Liverpool. 

4323. PREVENTING AccuUMULATION of Dust, P. Hook- 
ham and A. Fennings, Birmingham. 

4324. TRANSPARENT PHotooRapus, J. C. Shannon, Bir- 


Cycie Sprinc, R. Harrington, 


mingham. 

4325. ELectRo-peposition of ALUMiNIvM, A. H. Harris, 
Birmingham. 

4326. ImpRovep Lamps, T. Bamber and O. Bamber, 
Accrington. 


4327. HanpLe for Reapino Macuines, 8. Peace and 
Sons, Sheffield. 
4328, Preumatic CyLinpERs, W. F. and W. A. Garbutt, 
Gateshead-on-Tyne. 
4329. Castine Borcers, W. G. Todd and A. Borchert, 
Birmingham. 
4330. MaTcH-sTRIKER to be Fixep on UMBRELLAS, 
\ F. Garbutt and W. A. Garbutt, Gateshead-on- 
'yne. 
4331. Fastener for Sunsuaves, C, A. Pfenning, Man- 
chester. 
4332. Sicut-reep Lusricators, W. H. White, Man- 
chester. 
4333. Execrric Licat Firtincs, W. H. Johnson, 
Bournemouth. 
4334. Conveyino Materia, A. T. Fletcher and M. 
Graham, London. 
4335. Propucine ALUMINIUM, J. Stuart and J. Mason, 
London. 
4336. Apparatus for Measurine Liquips, J. Tabel, 
Berlin. 
4837. Pneumatic Beps for Suips, &c., 8. Dawes, 
Rugeley. 
4338. HorizontaL Sirtinc Macuine, W. Bunge, 
London. 
4339. CompressED AiR Motor, A. W. 0. Hampe, 
London. 
4340. Horsesuogs, W. L. Wise.—(X. Zapp, Germany.) 
4341. Manuracture of Ammonia, &c., G. Fouler, 
London. 
4342. Improvep Latus for RoLLER Biinps, C. Chipps, 
London. 
4343. | alae and Sauce Cover, J. R. Collins, 
ndon. 
4844. Broncuotomy, &c., Tuses, J. E. Arnold, 
ndon. 
4345. Mecuanism for Sewinc Macuines, V. Witte, 
mdon, 
4346. PHotocraPHinG in Co.ours, F. Slavin and 8. 
Pollastrini, London. 
4347. Dancer Sionats for Mines, F, Slavin and 8. 
Pollastrini, London. 
Boots for SHor Wixnpow Dressino, J. Hill, 
London. 
4349. Rope Cuecks for Winpow Bu1nps, P. Robertson, 
London. 
4350. APPARATUS for ConDENSING WaTER, A. Normandy, 
London. 
4351. MANUFACTURING Pneumatic TirEs, C. K. Welch, 
London. 
4352. Race Batt Bearine for Cycves, F. Haselock, 
London. 
4353. Re-propucers of PHonoarapus, A. W. Carter, 
London. 
4354. CarBonacrous Fitterinc Mepia, J. Wetter.— 
(M. Weinrich, United States.) 
4355. Water CircuLaTion in Houses, A. W. Hussey 
and 8. W. Kelsey, London. 
4856. CLinometer, I. Oblein, A. W. and V. E. Hall, 
London, 
4857. PRoJECTILES 
London. 
4358. Prorectine the Backs of Books, G. B. Hayward, 


or Torrepors, L. Gathmann, 


on. 
4359. Apparatus for Lirtinc Weicuts, W. Seeling, 
mdon. 
4360. Improvep Supports for Pips, J. N. Greenhall, 
mdon. 
4361. Coup.ines for Ramtway Veuicies, L. A. Beck- 
mann, London. 
4362. Drawine Liquor, F. H. and H. Nalder, C. W. 8. 
Crawley, and A. Soames, London. 
4363. SHARPENING the BLapes of Suears, &c, N. L. 
Willard, London. 
4364. Pepat Crank for Bicycies, &c., H. P. Boyd, 


ondon. 
4365. Fite Currinc Macuines, J. Béché, jun., 
London. 
4366. DyNamo-ELECTRIC Macuines, A. J. Boult,— 
(Compagnie de UIndustrie Blectrique, Switzerland.) 
~. frames of Bicycies and the like, C. Binks, 
ve 


rpool. 
4868. APPLIANCE for SHARPENING Scissors, M. Barr, 
Manchester. 





4369. Type, 
London. 
4370. Apparatus for CorkinG Borties, A. Hindle, 

Manchester. 

4371. CarpBoarp Boxes, A. J. Boult.—(C. David and 
Son, Austria. 

4372. Hooks 
London. 

4373. CoLtourinec Matrers, H. E. Newton.—(The Far- 
benfabriken vomals Friedrich Bayer and Co., Ger- 
many. 

4374. IMPROVED 
London. 

4375. Roap Locomotives, T. L. Aveling, London. 

4376, Nicut-Licuts, H. Palmer and E. Spain, London. 

4377. ConsrrucTinG Fire-proor FLoors, R. Astley, 
London. 

4378. Manuracture of Sree: Fives, J. 


E. 8. Higgins and H. C. Jenkins, 


a Lapties’ Dresses, M. A. Keeling, 


PeTRoLeuM Lamps, P. Bonnet, 


Smillie, 
ndon. 

4379. ImpRoveD Bep Tabie and Rest, C. J. Stocker, 
London. 

4380. Wasuinc Coat, W. O Wood and C. Burnett, 


ndon. 
4381. VenTiLaTING Grips or GraTincs, C. Kite, 
ndon. 
4382. PickeTinc Horses, H. R. Newburgh-Stewart, 
London. 
4383. ConnectiInc Drains to Leap Pipes, A. T. 
Carley, London. 
4384. Lamps for Heatinc Purposes, A. T. Carley, 


mdon . 

4385. RENDERING BLock Ice SeveraB_e, H. V. Weyde, 
London. 

4886. TRansmiTTING the Power of Arr, A. Heupel, 


mdon. 

4387. Trace ArracHMents, G. G. M. Hardingham. — 
(EZ. C. Hawkshaw, India.) 

4388. Srrincep Instruments, &c., H. Lindemann, 
London. 

2nd March, 1894, 

4389. INLET VenTiLaToR for Sewers, M. Martin, East- 
bourne. 

4390. Tiprinc Bucket for Coats, éc , W. T. Andrews, 
London. 

4391. PRESERVATION of Lime, &c., Juices, J. B. Rose, 
London. 

4392, INsTRUMENT Keys for the Buinp, W. R. Larkins, 
Bromley. 

4393. Sprino Tires for Cycies and Veuicues, J. Barlow, 
Nottingham. 

4394. Carpinc Enoines, J. Haley, G. Blamires, 8. 
Jackson, and H. E. Hodgson, Halifax. 

4395. Boxes for Borr.es, J. Nall, Halifax. 

4396. FLoor-cLorus, J. 8. Farmer and H. L. and I. H. 
Storey, Manchester. 

4397. Toy, A. Roberts, Manchester. 

4398. Pneumatic Tire for Bicycies, W. F. Bowen. 
Bolton. 

4399. Gas Lamps, R. Brown, Bradford. 

4400. Boiters, F. and A. Craven, W. and F. Pinder, 
and P. H. Stansfield, Bradford. 

4401. SHow.case for Puotrocrarus, &c., J. Hetherton, 
York. 

4402. An E.ecrricitry Meter, H. G. Rea, Richmond, 


re 

4403. Winpow Weicuts, J. Clegg and G. Parkinson, 
Stockport. 

4404. Fuge. Economiser and Water Heater, J. 
Pimbley, Lancashire. 

4405. Twist-Lace Macuines, F. R. Radford, J. Cutts, 
jun., and W. Parker, Notttingham. 

4406. View Finper with RrmovaBLe Mirror, W. 
Tylar, Birmingham. 

4407. THEATRE Cuarrs, A. R. Dean, Birmingham. 

4408. GasLicnt Spreaper, T. B. Jack, London. 

4409. Reservoir Pens, E. L. Blake, R. H. Platt, and 
8. Taylor, Manchester. 

4410. ATER-CLOSET CI£TERNS, G. 
Sutcliffe, Burnley. 

4411. ADgUSTABLE SunsHINE ExciupER, E. Johnson, 
Stockton-on-Tees. 

4412. WaTer-TuBE Bom eR ATTACHMENT, W. Marriott, 
Gosport. 

4413. Rotary Steam, Arr, or WaTER Motor, R. C. 
Mollon, Exeter. 

4414. WuHeets for Manure Distrisutors, W. Ander- 

son, ‘ow. 

4415. Sarety Va.ve for KitcpEen Boixers, W. Farker, 
London. 

4416. Hat Suspenper, H. Wilkins and T. Van, Bir- 


Hunt and D. 


mingham. 

4417. Fitine of Papers and Documents, H.S. Perkins, 
London. 

4418. Cuimney Cow s, W. McCaig, Glasgow. 

4419. MerHop of Fasreninc Envevopss, E. J. Lloyd, 
London. 

4420. ConstRucTION of IRon WaTeR Pipes, W. Mcore, 


London. 
4421, Axe Grip and Sprinc Piatrorm, J. Wicks, 
London. 
4422. Lire-savinc ApPLIANces, T. W. Bewers and A. 
Glaser, London. 
4423, PReraration of Hyprocen, R. Wolffenstein, 
mdon. 
4424. Metnop of Hinornc Meta Grates to Sronr- 
WARE GULLIEs, J. Duckett and Son and A. Duckett, 


mdon. 

4425. Braces for Turninc Brrs, E. Alpaugh, Bir- 
mingham. 

4426, Or Enornes, J. P. Lea, London. 

4427. MovaBLe Dotty Suspenper, A. 8. Anderson, 
Newcastle on-Tyne. 

4428. Mixinc Macuines, W. G. G. Sharp and W. 
Sharp and Sons, London. 

4429, Evecrrica, Switch Manuracturg, A. Metrger, 
London. 

4430. Ain PROPELLERS, C. Gtoombridge and W. A. 
South, London. 

4431. Pap Frames, W. W, Smith and W. W. Smith and 
Co., London. 

4432, PortaBLE Mup Guarp for Cycies, B. Hobbs, 


London. 
4433. Transit Evaporator for SACCHARINE, J. McNiel, 

asgow. 
4434, Apparatus for CoaLinc Steamers, A. Thomson, 


ow. 

4435. Dutcu Ovens, W. J. Porter, Birmingham. 

4436. — Bars for Fire-orates, G. P. Uhlenbroich, 
ndon. 

4437. Cruets, J. Crombie, London. 

4438. Lock-stitch Sewinac Macuines, J. Graham, 


London, 
4439. Borer Furnaces, 8. Bond and J. Pickerill, 
ondon. 
4440. CravaT FasTENERS, P. d’Espagnat, London. 
4441. Construction of GLass Roors, &c , S. Deards, 


mdon. 

4442, APPLIANCE for CuLtivaTina Lanp, C. A. Ash, 
ndon. 

4443. Apparatus for StegRina, &c., Surps, G. Sollitt, 


on. 

4444, Manuracture of Fett Hats and Caps, R. Forge, 
London. 

4445. Rams, J. Molas, London. 

4446. Mow1nc and Reapino Macuings, 8. B. Bamford, 
London. 

4447. Drain Pipe Support, H. C. Jury ard H. E. 
Cockell, London. 

4448. METALLIC Buttons, G. F. Cotton, London. 

4449. Tension or Suspension WHEELS, C. K. Welch, 
London. 

4450. Porisninc Precious Srones, A. Neydeck, 
London. 


4451. SausaGE-FILLING Macuines, W. E€cheffel, Ger- 


aoe. 
4452. : Its, Tacks, and Scriws, A. T. Fullicks, Great 
arlow. 
4453. Printina Macuinges, G. and A. E. Watson and 
A. McLaren, London. 
4454. PLates for Mezzorint ENGRAVING, R. 8. Clouston, 


don, 
4455. Wuirws for Sote Sewing Macuinzs, F. W. Farr, 
ndon, 


4456. Preventinc Tires from Puncture, H. Foster, 
on. 
4457. — Heatinc Apparatus, J. Winterflood, 
m 


on. 

4458. Arr Boots and Suogs, W. Howard, London. 

4459. Satts, 8, B. Boulton, T. B. Heywood, H. E. 
Boulton, and H. Fergusson, London. 

4460. CoLour xo Matrers, O. Imray.—(The Society of 
Chemical Industry in Basle, Switzerland.) 

4461. Recepracies for Preservine Jam, A. Fielstrup, 
London. 

4462. Macuines for Curtinc Grass, T. Eichhorn, 


mdon. 
4463. Depot for Exposinc Sampie Goons, H. Bristow, 


mdon. 
4464. Vessets for Bostinc L:quips, F. Chavand, 
London. 
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4465. Power TiL3—ED Macuine HamMeRr, C. Marshall, 
Wakefield. 

4466. VaLves for Pyeumatic Tyres, R. Harrington and 
J. W. Holland, London. 

4467. CompinepD Hycienic Dovcne, &c., M. Herbert, 
Nottingham 

4468. Gas Generator, H. and 8. H. Hawkins, Ports- 
mouth. 

4469. Dappinc Brushes, J. P. Heaton, J. H. Beaver, 
and A. Bailey, Keighley. 

4470. ARITHMOMETERS, J. Williams, Keighley. 

4471. Can Opener, T. Littlehales, Birmingham. 

4472. ExLectro.tytic Processes, T. Parker, Wolver- 


pton. 
4473. Macyetic Compass, W. J. Turner, London. 
4474. Fasrentnes for Gloves, &c, T. Banford, Bir- 


min, b 

4475. Towmse Macuines, D. Jones, Birmingham. 

4476. Instpe Prats, &c., for Locks, J. Waine, Willen- 
hall 


4477. Automatic Reeuator, J. and T. Hesketh, 
Blackpool. 

4478. Fiyers of Siuspinc Frames, G. Paley, Preston. 

4479. FoG-sIGNALLING Apparatus, W. A. and G. A. 
Stephens, London. 

4480. Sarety Receprac te, F. Taylor, Manchester 

4481. TreatiInc Dyep TexTILe Faprics, A. Drew, 
Burnley. 

4482. Horse-Hairn CiotH for Garters, &., W. Armes 
and H. W. Loads, Norwich, 

4483. DeracHaBLe Rertector for Lamps, J. A, 
Hartley, Daubhill, near Bolton. 

4484. ELEcTRO-MAGNETIC SwitcHinG, G. Michaelson, 
Berlin. 

4485. Correction of an ELectric Bett ,G. Michae!- 
son, Berlin. 

4486. Menu Carps, ProcramMes, &c., T. Mason, 
London. 

4487. Curtain Rops, E. H. Heideloff, Edinburgh. 

4488. Tris for RecisTERING Payments, J. Baker, Bir- 


——. 2 j 
4489. SurcicaL Operatine Cuairs, H. G. Leisenring, 


ndon. 
4490. Cuimney Tops, G. Housden and F. J. Pateman, 
ndon. 
4491 Srvice Vatves, R. Blakeborough, Brighouse. 
4492. Sasu-bars for Giass Roors, 4 ; 
London. 
4498. Paper Fasteners, A. W. Montgomery-Moore, 


mdon. 

4494. Wixpow Frames, G. 8. Henderson, Glasgow. 

4495. Looms, J. Gregson, Preston. 

= REFRIGERATING Butter, Larp, &c., J. C. Reese, 

ow. 

4497. Be.tino, J. Tullis, jun., Glasgow. 

4498. CENTRIFUGAL Macuines, J. Laidlaw, Glasgow. 

4499. Reversinc Gear for WasHinc Macuings, J. W. 
Crabtree, Bradford. 

4500. VeLocireps Tires, E. A. Gerard and A. J. Picon, 
London. 

4501. Pocker for Breecues or Trousers, H. J. Tautz, 
London. 

4502. Orn Stoves, J. H. Ross, Birmingham. 

4503. WaTER Pipes, S. W. Meyer, Leeds. 

4504. Gas Meters, W. J. Warner and W. Cowan, 

‘ow. 

4505. MPOSITION for VARNISHING or POLISHING, J. 8. 
Macarthur, Glasgow. 

4506. TREATING and Uritisinc Gases, R. Dunlop, . 


gow. 
4507. Oven Dish Stanpv, D. Lewis and F. W. Oaten, 
Cardiff 


4508. Mreratiic Buckets, C. W. Roberts and E. A and 
D. W. Cooper, Birmingham. 

4509. Buckies for Braces, &c., H. Halladay, Bir- 
mingham. 

4510. ‘Door and SHoe Fastener, E. A. Mepham, 
London. 

4511. Winpows, A. E. Wynn, Harrogate. 

4512. Construction of Sprinc Hooks and SwiveE .s, P. 
Bull. Walsall. 

4518. BicycLe Tire, A. Meyer and F. W. Klipper, 
London. 

4514. PaPpER- MAKING Macuinery, D. N. Bertram, 


Glasgow. 
4515. Sarety Door for Carriages, R. K. Wood, 


ham. 

4516. Gotr Cius, W. and D. Auchterlonie and A. W. 
Crosthwaite, St. Andrew's. 

4517. Stoves for Heatinc Purposss, J. 

ndon. 

4518. Apparatus for REARING CHICKENS, C. E. Hear- 
son, London. 

4519. Licutrne and Heatino Apparatus, J. F. Foveaux, 


G. Calvert, 


mdon. 
4520. Stiver Cans and Mitk Cuurns, J. W. Mills, 


ndon. 

4521. TurBINEs and CENTRIFUGAL Pumps, G. T. Seydel, 
London. 

4522. Erecrricat Crocs, A. J. Boult.—(H. Campich:, 
Switzerland.) 

4523. InrLaTion of FooTBaus, &c., R. W. Francomb, 
Liverpool. 

4524, MEecHANICAL STOKERS and Frire-BaRs, A. T. Cass, 
Manchester. 

4525. Kins for Burnine Bricks, W. P. Sheppard, 
London, 

4526. MretaLuic Roorinc Ties, W. P. Thompson.—(F. 
and T. Koch, Germany.) 

4527. STRAIGHT-BAR KniTTING Frames, G. A. Cart- 
wright, London. 

4528. Vapour Batu Kert ie, C. H. Coles, London. 

4529. AppLiaNce for Insmpe of Harts, &c., J. McKay, 


ndon. 
4530. VENTILATING APPLIANCES, J. Chadwick and E. J. 
reston, London. 
4581. Frxina Stanps for Gotr Capprg-Baes, J. W. 
ce, London. 

4582. Lusricators, W. Grimes, London. 

4538. Mou.ps for Castine Compounp Inoorts, T. Hamp- 
ton, Sheffield. 

4584. Fryers for Stuppina Frames, J. Sparks and J. 
Moorhouse, Manchester. 

4585 Vatves for PNeumatic Tires, N. Knowles ard 
W. Philipson, London. 

4536. Corron Spinners, T. Perks, W. E. Perks, and E. 
Perks, Birmingham. 

4537. MANUFACTURE of Burrer, T. Bradford, London. 

4538. Lime Kins, J. Hall, London. 

4589. Joint for Wires, W. Dieselhorst and Siemers 
Brothers and Co., London. 

4540. Contact Bars, Siemens Brothers and Co.— 
(Messrs. Siemens and Halske, Germany.) 


4541. Wueerrs for VeLocipepes, C. H. Worley, 
London. 

4542. Manuracture of CoLourrmnc Matter, R. E. 
Evans, London. 


4548, SmoKELEss ExpLosivE Compounpn, E. de Poorter, 
A. Walton, and T. H. Andreal, London. 
4544. Arr-cuns, M. Pulvermann.—(F. Lanyenhan, Ger: 
many.) 
4545. Betiows, J. J. Harvey, London. 
4546. ee of Twist Lace, &c., E. Cope, 
ndon. 
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4547. Vatve for RecuLatine Sream Traps, W. Burley, 
on. 
4548. Supstirures for Burrer and Larp, J. Raschen, 


4549. Evaporatine Liguips, W. Smethurst and The 
Smokeless Heat and Light Syndicate, Ld., London 

= —— Orgs, P. M. Justice.—(B. F. Ayton, 
Mee CO 

4551. ARTIFICIAL FLI&s for Fisnine, W. and J. J. Hardy, 
London. 

4552. Borrte for Horpine Liquips, J. S. Wood, 


ndaon 
4553. DousLe Boarp for Pranororre, 0. von Straalen, 
mdon. 
4554. TeLepHony, C. A. Randall. London. 
4555. Watcu Protscrors, W. F. Smith and G. Harman, 
London. 
1556. Prosectine Macuines, W. F. Smith and G. Har- 
man, London. 
4557. Tappine and ScrEwinc Macuinss, F. H. Royce, 
Manchester. ‘ 
4558 Fretp Gun-mountines, H. H. Lake.—(J. B. G. A 
Canet, France ) 

4559. Cartripess, C. Bonnardeaux, London. 

4560. Sroprerinc and Opreninc Bortues, C. A. Dainesi, 
London. 

4561. Looms, H. Schiirmann, Germany 

4562. —— CarriaGEs, A. de la Rochefontenilles, 

pDdaon. 
4563. CLeanine Borries, T. Wendling, London. 
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4564. Borrers for Rarrway Purposes, C. Walton, 
Sheftield. 

4565. Rive Gotr, F. Kinloch, Edinburgh. 

4566. WaTerPRoor Lecornes, J. Salisbury, Barrow-in- 
Furness 

4567. Curtine-orr the Heaps of Botts, L. E Clark, 
London. 

$568. CrrcuLaR Kyittinc Macuines, W. I. James, 
Stafford. 

1569. PoacHER and Tater Scarer, G. R. Bray’shay, 
South Wales 

4570. Cuarrs, T. Ashman, Frome. 

4571. BorrLe-rittinc Macuiyg, A. Niel and J. Coats, 
Glasgow. 

4572. TeLepHonic TraNsmitrers, C Adams-Randall, 
London. 

4573. Manuracture of Caustic Sopa, W. Garroway 
Glasgow. 

4574. Vatves for Pyeumatic Tires, F. Creassey, Not- 
tingham. 

4575. Evectricat Taamways, E. E. Vaughton, Bir- 
mingham. 

4576. Automatic CaypDLeE Houpers, J. Farmer and J. 
Purcell, Birmingham. 

4577. Lockine Borries in Spirit Stanps, &c., M. W. 
Millett, Southsea. 

4578. Trarntnc Horses to Srep, J. A. and G. C 
Elliott, Lancashire. 

4579. Foorsaut Toy, G. Wright, Sheffield. 

4580. Exctupinc Dost from AXLE Boxes, R. Hyde, 
Sheffield. 

4581. HanpLe-Bars for Cycies, W. P. Theermann, W. 
Crookell, and G. C. Elliott, Manchester. 

4582. InvLators for Cycies, W. P. Theermann, W. 
Crookell, and G. C. Elliott, Manchester. 

4583. Secunrne Hanp.es to Brooms, W. H. Haslam, 
Manchester. 

4584. Inpia-RuBBeR So.tvution Issectors, W. Bown 
and G. Capewell, Birmingham. 

4585. Brake Apparatus for Roap VEHICLEs, G. Peet, 
Manchester. 

4586. Gor Hote for use on Lawns, M. W. Skinner, 


4587. Sreenmsc Mecuanism of Canogs, H. Hayes, 
Scarborough. 
4588. Maxine Cans, J. Banbury, Oxfordshire. 
4589. Means of ILtuminatine Ciocks, 8. Goldstone, 
Manchester. 
4590. Fitinc Cass, C. Chivers, London. 
4591. Cooxtnec Ranogs, T. Bamforth, Glasgow. 
4592. Leap Weicurt, J. H. Allcock, Redditch. 
4593. Waeezs for Rotirnc Stock, R. N. D. Bruce and 
A. Norton, London. 
4594. Bre and Stop Cocks for Warer, J. H. Jefferies, 
Wolverhampton. 
4595. Traction Exorse WuHeEELs, I. W. Boulton, Ash- 
ton-under-Lyne. 
4596. Hypravutic Locomotive Exowe, A. E. L. 
Lheureux-Bouron, France. 
4597. TeLescopic Sicuts for OrpnaNce, L. K. Scott, 
Farnborough. 
4598. CLeaninc Mivers’ Sarety Lawes, B H. Halstead 
and L. Kershaw, London 
4599. Process for Improvinc Mustarp, J. Bland, 
London. 
4600. Ovens, R. Poore, London. 
4601. CoUNTERBALANCE BitinD-corp Hover, J. Court, 
London. 
4602. PuotocrapHic Cameras, E. C. Hawkins, 
London. 
4603. Drivinc Betts, T. H. Wainwright and G. A. 
Willi . Liverpool. 
4604. Surrts, L. Adler, London. 
4605. Fasrics, E. de Pass.—(J. C. McLauchlin and A. 
A. Hand, United States ) 
4606. Sensitive Pcares and Firms, C. E. Pettitt, 
London. 
4607. Brake Apparatus for Raitways, R. Mitchell, 
London. 
4608. oe SappLeand Packinc Straps, J. Murphy, 
ndon 
4609. ManuracTuRING Hotiow Meta Goons, F. Andé, 
London. 
4610. Temperature Reouiatine Device, E. F. Moy, 
mdon. 
4611. Steam Torpine Wueet, E. Seger, London. 
4612. Supportixe Winpows, H. C. Willings and E. 
Eaton, London. 
4613. Pweumatic Tires, G. C. Bond and F. Saddler, 
London. 
4614. SkaTe and Gotrinc Soe Fasteninos, F. W. 
illiard, London. 
4615. Preventinc WATER Pires Burstine, W. Flavell, 
London. 
4616. PLaten Printinc Macuines, 8. Thacker, London. 
4617. Rore Grips for HavLace Purposes, J. H. Craven, 
London. 
4618. Baskets for Docs and other ANnmma.s, A. M. V. 
Clavering, London. 
4619. SkeLeton Packine Cases and Crates, H. Sutton, 


mdon. 

4620. Saits and Masts of Vesseits, G. B. Vassallo, 

mdon. 

4621. Latcues, T. E. Bonnar, London. 

4622. Apparatus for Purtryine Liquips, R. Andrew, 
London. 

4623. Cuimneys and VENTILATING Suarts, T. Lishman, 
London, 

4621. CyvcLe Hanpie Bars, C. A. Jensen.—(F. Hof- 
meister, Germany.) 

4625. Wueet Tires for Vetocirepes, F. T. Moison, 
l.ondon. 

4626. An Expiostve Composition, A. Maurette, 
London. 

4627. Manuracture of Paotocraruic Fits, T. H. 
Blair and The European Blair Camera Company, Ld., 
London. 

4628. Construction of CLorHes Hooks, C. Feldbacher, 
London. 

4629. CoLouRING Matrers, H. Imray.—(Basle Chemical 
Works Bindachedler, Switzerland.) 

4630. Cotourine Martrers, H. Imray —(Basle Chem- 
ische, Fabrik Bindschedler, Switzerland.) 

4631. Measvurine Liguips, W. A. G. Schonheyder, 
London. 

4632. Asbestos Cement Coverincs, H. Kubnewein, 
London. 


ndon. 





4635. GaLvanic Batreries, H. Wehmann, London. 

4636. Preventinc Spontaneous ComBustion of Coa, 
H. H. Lake.—(J. H. C. Behnke and The Chemische 
Fabrik in Billwdrder vorm. Hell and Sthamer A.G., 
Germany.) 

4637. Buck.es, J. Smith and G. E. Fletcher, London. 

4638. Rarisinc Sunken Suips by Arr, W. Howard, 


xX. 
4639. DoverarLep Toy Brickwork, M. L. Tucker, 
Chesham. 
= Biape and Houper, G. A. Oliver, Guild- 
ord. 
6th March, 1894. 


4641. Recucatino Temperature of Kiins, G. Reynolds, 
Burton-on-Trent 

4642. Srretcuer for Carryine Persons, J. H. Boyce, 
Sandown. 

4643. VentiLation of WateR-cLoset Pans, E. Cotton, 
Longport 

4644. NEEDLE-THREADER, H. C. Davidson, Wrotham. 

4645. Curtain Hook, H. C. Davidson, Wrotham. 

4646. Locks, J. Kaye and T. Emmott, Bradford. 

4647. ELecrric Licutine, T. R. Burrell and F. Fowkes, 
Ambleside. 

4648. Manpotins, G. M. Tarrant and W. Birkbeck, 
London. 

4649. Vatves, C. F. Gough, Redhi L. 

4650. Botte Seats, G. A. Boyden, London. 

40651. Hat Sweat Banps, &c., W. F. Beardslee, Man- 
chester. 

4652. Woven Wire Marrresses, 8. I. Whitfield, 
Birmingham. 

4653. Brusnes, H. G. Benwell and E. N. Kent, 
London. 

4654. Dravent Exciuper, F. Harrop and W. Boyles, 
London. 

4655. CotoureD Mosaics, 8. M. Collyers, Moreton- 
hampstead. 

4656. Esapiinc Cyciists to See OBJECTS BEHIND 
Tuem, W. P. Theerman, W. Cro_kell, and G. C. 
Elliott, Manchester. 

4657. SHears, W. P. Theerman, W. Crookell, and G. C. 
Elliott, Manchester. 

4658. Macuine for DistRisuTING Manure, T. Evars, 
Bristol. 

4659. Doucue, D. Jackson, London. 

4660. War Hovpers, G. Sargent, London. 

4661. Coat-cas and Warer-aas, A. M. Laine, Belfast. 

4662. Fruit Stanp, J. H. R. Paterson, Edinburgh. 

4663. Preparinc Macuinery for Fiax, T. J. Porter, 
Halifax. 

4664. Macuines for Ferepinc Fisre, J. Erskine, 


ax. 
4665. Gic or Cas SappLe Ovutsipe Skirt, T. Hill, 
Sheftield. 
4666. Mart Carts, &c., E. D. Currall and T. Harris, 
Birming! 
4667 Device for Retarsinc Scarves, A. J. Morris, 
Birming 
4668. Disinrector, C. Tyrell, London. 
4669. Prerparinc Hees of Boots, W. H. Dodman, 


‘0 

4670. Brick Kins, 8. Holgate and L. Whittaker, 
Liverpool. 

4671. WHEELBARROWS, H. Houldsworth, Junior, 
Keighley. 

4672. Woven Wire Matrresses, J. H. Moorhouse, 
Manchester. 

4673. Bits for Horses, J. M. Verity, Leeds. 

4674. Mixers’ Picks, Hammers, &c., F. J. Hute, 
Manchester. 

4675. “‘VengerRInG” Fett Har Bopies, J. Radcliffe, 
Manchester. 

576. WasH-stanp, W. Wardell, Halifax. 

Ree s for FisHinG-rops, G. Bailey, Leeds. 

4678. Winpow -cLEANING Devices, W. C. Morison, 
Lympstone. 

4679. Curryinc Skins, H. Walker and J. J. Wilson, 
Leeds. 

4680. SuppLyinc Distncrustants to Borers, J. A. 
Morris and W. T. Hatch, Manchester. 

4681. Wueets for Bicycies, &c., J. L. Corbett, 
Glasgow. 

= Broap-cast Sowrnc Macurives, R. G. Garvie, 

iw, 





= Macurive for Screwinc Stups, A. Green, 
OW. 

4684. Suoz Cups for Portrmanteaus, &c., C. Maude, 
London. 

4685. Rotiers for Winpow Buinps, F. Smale, 
London. 

4686. Fasteninc GENTLEMAN’s CoLLaRs, C. Sears, 
London. 

4687. Fasteners for Boxes, &c., C. A. McEvoy, 
London. 

4688. Gas Brackets for Waits, &c., E. Goddard, 
London. 

4689. Packinc CuemicaL Compounps, J. R. C. Gale 
and J. W. T. Cadett, London. 

4690. Improvep Boxes for Letters, A. Campbell, 
London. 

4691. Connectinc EvectricaL Circuits, A. P. and G. 
C. Lundberg, and G. Pegg, London. 

4692. Joints for Pires, J. B. Leclaire and A. E. 
Thomine, London. 

4693. Sasu Fastener, E. J. Lording, Westminster. 

4694. Hanp Covers or Batu Guoves, J. H. Nunn, 
os G. Sharpe, E. d J. F k 

4695. Knives, G. SI p, E. an . F. Atkinson, 
Sheffield. 

4696. TestiING GeLaTINOoUs Matter, A. Zimmermann. 
—(The Chemische Fabrik auf Actien vcormals E. 
Schering, Germany.) 

4697. TREATING TissvEs, A. Zimmermann.—(J. Ho'sert, 
Germany.) 

4698. GLoves for AppLyinc Emprocatiox, J. J. Stone, 
London. 

4699. Apparatus for Hanoinc Mats, B. J. Mills.— 
(P M. Point, France. 

4700. CONVERTING ORDINARY Burners, L. B. Burnett, 
London. 

4701. VELOcIPEDEs and other Veuicies, C. A. Ives, 
London. 

4702. FLurp Meter and Encine, W. A. Schonheyder, 
London. 

4703. Metnop of Fasteninc Aprons, E. Andrew, 
London. 

4704. Brakes for Cycigs, A. J. Boult.—(H. Rothmann, 
Germany.) 

4705. SHapinc Strips or Banps of Fst, E. Gaiser, 
London. 

4706. SuHaRPeninG Toois or INsTRUMENTS, J. Dyson, 
Liverpool. 

4707. Removat of Fioor Boarps, A. H. Bagnold, 
London. 

4708. Improvep Cuimneys and the like, J. Chadwick, 
London. 

4709. So_pERING Lamps, W. P. Thompson.—(Verbeeck, 
Briquet, and Co., Belgium.) 

4710. Cycte Steerinc Locks, G. Bailey and J. E. 
Fletcher, London. 

4711. ScHoor or similar Sxares, J. W. Williams, 
London. 

4712. Scarves, &c., W. P. Thompson.—(Z. L. Koch, 
Germany.) 

4713. Topacco Pires, 8. F. Saint-Jermain Steadman, 
London. 

4714. Povisninc Macuines, W. P. Thompson.—{ 7c 
Moore Carving Machine Company, United States.) 

4715. Gas, Arr, and Om Buryers, R. Pemberton, 
London. 

4716. Macuines for Eporsec Nuts, G. Dunham, 
London. 

4717. Dust Cotiectors, W. P. Thompson.—(G. &. 
Wilson, United States.) 

4718. Jacquarp Apparatos, J. Verdol, London. 

4719. PurtricaTion of Gas, E. Fleischhauer and M. 
Bernstein, London. 

4720. Overcoats, T. Burberry, London. 

4721. — and Mrixine Corre, &c., A. Pavitt, 


ndon. 
4722. Cicar Houipers and Smokers, R. D. Gates, 
London. 





4723. Fire-extincuisHers, H. H. Lake.—(@. T. Mac- 
Lauthlin and J. Nalor, jun., United States.) 

4724, Seconpary Batreries, 0. March, London. 

4725. Borrie-sroprers, H. H. Lake.—(N. F. 7. Hunt, 
United States ) 

4726. Piranr tor Puriryine Water, H. Riensch, 
London. 

4727. Purtryine Waste Waters, E. H. L. Ostermann, 
London. 

4728. Drepornc Apparatus, R. Haddan.—(C. Guil- 
mann, United States ) 

4729. Untoapinc RaiLtroap Cars, G. H. Hulett, 
London. 

4730. Postat Wraprers, H. E. Hudson, London. 

4731. Device for use with Pyeumatic Tires, J. H. 
Tattersall, London. 

4732. Hoops of Lycanpescent Gas Burners, L. K. 
Bohm and T. C Crawford, London. 

4733. Fan, J. Ettlinger, London. 

4734. SCAPE-WHEELS, J. C. Fell.—(B. A. Locke, United 
States.) 

4735. Binocutars, W. H. Wood, London. 

4736. VALVE-GEAR for Steam Enaines, H. H Lake.— 
(P. Aunay, Russia ) 

4737. Preventina Friction on Surps, J. Thomas, 
‘London. 

4738. Removine the Tops of Ecos, A. C. Granville, 
London. 

4739. Screw Prope cers, G. F, Redfern.—(C. Meissner, 
Germany.) 

4740. Portas_e Fioorine, E. A. Keen and J. Goddard, 
London. 

4741. Packine of Tea, J. Ul. Moore and J. Inger, 
London. 

4742. PorTas_e Forces, M. Mchu, London. 

4743. Decortication of PLants, H. H. Lake.—(J/. J. 
Girard, France.) 

4744. Furnaces, H. H. Lake.—(B. Jolicard, France.) 

4745. Feepinc Mecuantso for Dritus, B. Ljungstrém, 
London. 

4746 Ratcnet Braces, B. Ljungstrém, London. 

4747 Vatves for Steam Enotes, O. Wynn, J. Smith, 
and W. H. R. Saunders, London. 

4748. JEWELLERY, T. W. Offin, jun., London. 

4749. Dress Tires, T W. Offin, jun., London. 

4750. Boots, T W. Offin, jun., London 

4751. Carriace Lamps, T. W. Offin, jun , London. 

4752. VeLocipepgs, P. J. Molliet, London. 

4753. Mepicinat Mixture, G. Gale, London. 
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4754. Apparatus for Raisinc Liquips, 8. H. Adams, 
York 


4755. GLoves, F. W. Burnham, Leicester. 

4756. Botsters, G. Leek and H. and G. E. Walker, 
Radcliffe. 

4757. Mitirary Screen and Tent, C. T. V. Fosbery, 
Lowestoft. 

4758. Stoppers, G. D. Harrison, W. D. Parr, E. H. 
Crapper, and W. Horrox, Sheffield. 

4759. Mortice Locks, T. Benton and J. W. Benton, 
Birmingham. 

4760. Bonstn or Reet for Corron, &c., W. Bush, Bir- 
mingham. 

4761. Deposition of Meras, C. T. Oppermann, Man- 
chester. 

4762. Muxcinc and other Macuines, W. Hartcliffe, 
Manchester. 

4763. Macutves for CorLep Wire Faprics, A. Siddall, 
Halifax. 

4764. Improvep Waist Bets, A. A. F. Kennett, 
London. 

4765. Apparatus for Recorpinc Time, 0. Schulze, 
London. 

4766. Reversiste Sarety Winpow, E. H. Francis, 
Nottingham. 

4767. CycLe Sappies, G. Salter and J. Walker, Bir- 
mingham. 

4768. OstarninG Motive Power, R. J. Urquhart.—(D. 
Browne and J. B. Steinfort, Belgium.) 

4769. Boxes, W. Stenning, London. 

4770. Reversinc Cycie Gear, W. P. W. Weatherill, 
Manchester. 

4771. Paper-makinc Macuines, D. N. Bertram, 


G ow. 

4772. Improvep Locks for Doors, J. McAllister, 

lasgow. 

4773. Motor Ewscives, J. D. G. Thomson and J. 
Sturgeon, London. 

4774. Vevocipepes, C. W. Wheeler and W. H. Parkes, 
Coventry. 

4775. Neckties, Broocues, and Bracevets, J. Cass, 
Manchester. 

4776. Furnace Fire-sars, L. Delaney. Bradford. _ 

4777. DiapHraoms, T. Morton and J. A. Sprason, Bir- 
mingham. 

4778. Kwittine and other Macuines, G. H. Milward, 
Manchester. 

4779. LitnoorapHic Printinc Press, E. T. Beal, 
London. 

4780. Cotn-rreED Apparatus, R. A. Sloan and J. E. L. 
Barnes, Live 

4781. CAMERA-bAG and CHANGING-BAG, C. Thompson, 
Birmingham. 

4782. ApsustiInc Drittep ArticvEes, A. Hatton, Bir- 
mingham. 

4783. Fans, E. R. Storr, London. 

4784. DouBLE-pRAUGHT Pirg, G. R. Bray'’shay, Lang- 
harne. 
4785. Domestic Firerctace Apparatus, J. Robinson, 
London. ‘ 
4786. Roor Gutters, C. Berger and J. Thywissen, Bir- 
mingham. 

4787. Curtine Harr Pin, C. J. Croft and B. Perkins, 
London. 

4788. Boxes, F. H. and H. Nalder, C. W. 8. Crawley, 
and A. Soames, London. 

4789. CHILDREN’s CARTS and PERAMBULATORS, W. Head, 
London. f 

4700. Topacco Pipe PuriFier and CLEANER, T. Wiikes, 
London.§ 

4791. Bueacuinc Preparation, &c., H. Wiichter, 


mdon. 

4792. Harr Curvers, E. M. Gaskell and 8. Lawrence, 
London. 

4793. Horsesnogs, F Cavill, London. 

4794. TuRNING over Leaves of Music, H. D. Corbett, 
London. 

4795. CHaroinc Exp.osive Suevis, J. W. Graydon, 
London. 

4796. Cuarcine Expiosive SHevis, J. W. Graydon, 
London. 

4797. Cuarcinc Exp.osive Sue.is, J. W. Graydon, 
London. : 

4798. Suapes for Licut, M. T. King, London. 
4799. Boor and SHog Lace Tac, &c., A. E. Davis, 
London. F 
4800. Sicnats Instruction Boarp, 4H. Harris, 
London. 

4801. Brooms, W. H. Bennett, London. 

4802. Vatves, J. E. Foxlee, London. 

4803. Tonacco SMoKING Pipgs, 8. H. Davey, London. 

4804. Harr Pixs, L. H. Cockburn, London. 

4805. Evecrric CycLe Lamps, J. M. Klingelsmith, 
London. 

4806. Raisinc VENETIAN Buiinps, W. Deag and D. L. 
Knight, London. 

4807. SusPenDING Peyciis from Butron-HoLEs, W. J. 
Sparks, I ondon. 
4808. Preventive WITHDRAWING of Drawers, R. W. 
Milne, London. ’ 
4809. Arn VaLve for Tires of CycLes, W. Caie, 
Londor. 

4810. Foo Sicwats, J. W. Dyer, Kent. : 

4811. Carpsoarp Boxgs, A. J. Boult.—(A. David, 
Austria. 

4812. Apparatus for SEPARATING Gases, W. P. Thomp- 
son, Live 

4813 — of Hyprocarzon O11s, 8. G. Homan, 

mdon. 

4814. UMBRELLAS and Parasois, 8. J. 8. Bucknall 

Liverpool. 





Se  — 
ed 


4815. Cuimney Pots, G. L. 
aw oy am My , Lavington and E. A 
UPLINGS for RatLway V ¥ avi 
ton and K. A. Wright, London." & © Laving- 
4817, CuiseL, A. Forster, London. 
4818, Sprino Burr Hinok, M. Hirschfeldt, London. 


es, &c., Mixep Powpers, A, Blackie, 


4820. Macuines for CrusHinc Roc 
Cadwell, United States.) ne OO -AE. f, 


SELECTED AMERICAN PATENTS. 


From the United States’ Patent Office Oficial Gazette 








510,202, Watcu Batance, G. H. Smith 
Chain A) Te January 19th, 1898, 
aim 1 © combination, with a wate’ 
having slotted arms, of sliding weights = ad pay 
slots of the arms and fitted closely to the sides of is 
slots, and a screw journatled in the slotted arms and 
fitting threaded holes in the weights for adjusting the 
weights lengthwise of the slotted arms, substantially 


’ Lancaster, 






as specified. (2) The combination, with a watch 
balance eis’ with longitudinally slotted arms, of 
weights bored longitudinally, threaded internally and 
counter-bored, leaving the thread at the outer ends 
thereof, and screws journalled in the rim and arm of 
the balance and fitted to the threaded holes in the 
weights, substantially as specified. 
510,404. Device ror ApJusTiING SPINDLEs, WW’. 4, 
Chandler, Lowell.—Filed February 18th, 1893. 
Briey.—To raise or lower the spindle the bolster is 
raised out of the angular recess at its lower end and 


“ec 


ptt 


| 


—_—_ 


MINI 
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MMMM Joo. 


CL 





turned in the proper direction to raise or lower the 
senetrdheanded: step, the upper end of which is received 
in the angular aperture at lower end of the bolster. 
510,412. Larne Dos, FE. C. Derby, Portland, Mich.— 
Filed February 25th, 1893. 

Claim.—In a lathe dog the combination of a clamp 
A, with aperture, for holding shaft, a centering bar B, 
secured thereto by set screws in lower end of centering 


510412) 








bar B, and adjustment nut C, with collar working in 
groove in clamp A, with thumb screws D D for making 
necessary adjustment, and holding centering bar Bi n 
position, substantially as described. 








Eprs’s Cocoa.—GRaTEFUL AND Comrortinc.—‘ B 
a thorough knowledge of the natural laws which 

overn the operations of digestion and nutrition, and 

y a careful application of the fine ey of well 
selected Cocoa, Mr. Epps has provided for our break- 
fast and supper a delicately flavoured beverage which 
may save us many heavy doctors’ bills. It is by the 
judicious use of such articles of diet that a constitu- 
tion may be gradually built up until strong enough to 
resist every tendency to disease. We may escape many 
a fatal shatt by keeping ourselves well fortified with 
pure blood and a properly nourished frame.”—Civil 
Service Gazette.—Made simply with boiling water or 
milk. Sold only in packets, by Grocers, labelled— 
“ James Epps anp Co, Ltd., Homeopathic Chemists, 
Jondon. —Also makers of Epps's Cocoaine or Cocoa 
Nib-E: : A thin beverage of full flavour, now 
with many benefivially taking the place of tea.—ADVT. 
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CARNOT AND MODERN HEAT. 
By Dr. Otiver Lopez, F.R.S, 
No, 1X, 
CompounD Arr oR Gas ENGINE. 


ContINUING from page 127—February 16th—the theory 
of an air or gas engine with a simple Carnot cycle, that 
ig with the working substance always in immediate com- 
munication with the cylinder, and the heat supplied 
either by conduction through the walls of a suitable 
chamber, or by inte:nal combustion of previously un- 
ignited substance ; I see no good reason ny | very great 

ressures and small piston area should not be used, but 
a long stroke or compound expansion is essential if any 
approach to a Carnot cycle is attempted. A double 
cylinder compound air engine could be made very 
efiicient, working through a great range of temperature, 
and distributing the thrust on the crank shaft in a fairly 
uniform manner. To this end it is reasonable that the 
high-pressure cylinder should do the whole of the 
isothermal — r= 25; so the volume of 
this cylinder should be half as great again as the clear- 
ance space or combustion chamber. 

The combustion chamber and cylinder should both be 
fire-jacketed, and the gases should leave the latter at the 
highest temperature, though at a lower pressure, and enter 
either the low-pressure cylinder direct, or an intermediate 
fire-jacketed storage space. 

After admission into the large cylinder they would 
undergo their adiabatic expansion—this expansion being 
determined by the range of temperature practically 
available, that is by the theoretical maximum efficiency. 
The whole variation of temperature would thus be thrown 
upon the large cylinder, and if its walls are conducting, 
they will be apt to interfere with the adiabatic character 
of the expansion. The interference is not so great with 
a permanent gas as with a condensible vapour, because 
the exchange of heat between a gas and solid is less 
rapid, but still it must be considerable. Hence, this 
cylinder should be jacketed with the waste flue heat, so 
that heat may be received rather than lost by the work- 
ing substance inside it. The extra heat thus gained will 
go to compensate some of the many causes of loss, but 
we shall assume the expansion to be adiabatic. 

Suppose we aim at utilising 65 per cent. of all the heat 
received from the furnace, this would give a total tempe- 
rature drop of, say, 1300 to 450 (say, 1900 deg. Fah. to 
820 deg. Fah.) The total adiabatic expansion ratio is 
then s = 14. 

Supposing each cylinder to empty itself completely, 
which is best, except for a slight cushioning residue, 
this means that the volume of the fully expanded air is 
to be 14 x 25 = 85 times the volume of the hot 
chamber. And the pressure in the hot chamber must 


be 2°5 x 14° = 100 times that at the end of the stroke. 
DETAILS OF THE OUT-GOING STROKE. 

The average pressure in the hot cylinder is 
92 


lor y _. 
r—1 
= }ths of the maximum or initial pressure. 


The final pressure is ?ths the initial. 
The average pressure in the cooler or adiabatic cylinder 

efficiency — ‘65 
(K—-1)(s—1l) 4x18 
cylinder, or .4,th the real maximum. 

The final pressure is 1/s* = ,\,th of the initial in that 
cylinder. (The symbol & stands for the ratio of the two 
specific heats; and all numerical values are obtained 
direct from the theory of Art. VII.) 

Hence, if at the end of the stroke the air is still able to 
overcome the atmospheric pressure, the 

Initial pressure is 100 


is = 1th the maximum in that 


atmospheres )_ ul 
Average j Bi , =e 
Final 40 : j cylinder. 
Initial 40 = ee 
Average 6 “i ‘ey il linder 
Final 1 y : 


” ) 

To get the same work out of each cylinder with these 
pressures, their volumes must be as 1 to 12; but to give 
the right ratio of expansion, their volumes should be as 
1 to 21; hence there will be a tendency for the large 
cylinder to do most work. 

To give the same maximum thrust the piston areas 
should be as 24 to 1, and the stroke lengths may there- 
fore be as 8 to 1. 

If the piston areas were } square foot and 2 square foot 
respectively, the maximum thrust on the crank from each 
approaches twenty-fivetons; though, forreasons analogous 
to wire-drawing, it would not be likely to attain to that 
value. The strokes might be 1ft. and 8ft. respectively. 
The work done during the out-going portion of the stroke 
would be 15 foot-tons by the small cylinder, and 24 foot- 
tons by the big one, since an atmosphere is a ton per 
square foot. 

But now comes the question of the return stroke. The 
contents of the cylinder must either be expelled into the 
alr so that it may be filled again with fresh matter at a 
subsequent stroke, in which case the complete cycle is a 
double one, or one with two loops; and this is the case 
of an internal combustion or gas engine ; or else the 
contents of the cylinder must be compressed back again 
into the hot chamber by the return stroke, which is the 
case of an air engine to which heat is externally applied 
by conduction only. This is the only one to which the 
pr = cycle theory applies, so we briefly consider 

at first. 


Dertaits or Return STROKE FOR THE CASE OF A 
Carnot CyYcLg. 


Calling the initial pressure at the beginning of the 
return stroke one atmosphere — whatever its actual 
amount may be — the average pressure during the 


isothermal portion of the compression is ao doth of the 
average during the isothermal expansion, that is jth of 





The extent of the isothermal 


a(r = 2 times the volume 


60, or 14 atmospheres. 
compression is—see page 127— 
14 ,1°5 


13° 2°5 
the small cylinder; and the pressure at the end of the 
isothermal compression is 24 atmospheres. Then begins 
the adiabatic compression, of which two-thirds are done 
in the big cylinder and the remainder in the small; the 
pressure at which the transfer occurs being 27 atmo- 
spheres. 


of the big cylinder, or = $rds of it; or 14 times 


Workina Power. 


The work consumed in the adiabatic part of the return 
stroke balances that obtained from the adiabatic part of 
the outgoing stroke ; so the balance of work to the good 
is the difference of the works corresponding to the two 
isothermal operations. On the expansion isothermal the 
work is 60 x } x 1 foot-tons per stroke ; and on the com- 
pression isothermal it is 14 x § x 8 foot-tons per stroke ; 
so the balance of work is 15 — 7°5 = 7°5 foot-tons per 
stroke; or, at 60 revolutions a minute, a net theoretical 
80-horse power. (It is convenient to remember that an 
atmosphere is a ton per square foot, and that a foot-ton 
per second is 4-horse power.) 
If the pressures above postulated are considered 
excessive, the quantity of working substance may 
diminished. The engine will then do less work (the work 
is simply proportional to the amount of working sub- 
stance—other things being given), but it may retain the 
same efficiency, viz., 65 per cent. Or on the other hand, 
the same amount of work can be got at less pressure, 
with the same thrust and the same efficiency, by using 
the same quantity of working substance but increasing 
the piston area. 
I am not aware that compound gas engines have yet 
been tried, but they ought to do well, if means be found 
either to work the cylinders—especially the small hot 
cylinder—without lubrication, or to lubricate with some 
substance that will stand a high temperature. 
The chief difficulty about all these Carnot cycles, 
whether conducted in compound engines or otherwise, is 
the fact that they must run slowly to retain full efficiency. 
This is because the heat is communicated by conduction 
between bodies of nearly the same temperature, and 
therefore the isothermal part of the operations should be 
slow. The same difficulty occurs still more emphatically 
in regenerative engines, which are the engines that show 
the smallest departure from the Carnot cycle. In them 
reversible heating is attempted throughout the entire 
cycle, and to be effective it must be slow. 

REGENERATIVE AIR ENGINE. 

The great expansion necessary in a Carnot air engine 
has been usually got over in practice by dispensing with 
the adiabatic portions of the cycle and substituting con- 
stant Sage or constant volume operations. As ex- 
plained in Art. II.—January 12th—these operations can 
be conducted reversibly by means of a source of graded 
temperature, so that heat is always received from and 
imparted to a body of the same or nearly the same tem- 
perature. With such graded temperature appliances, or 
regenerators, a shortened cycle can be still reversible ; 
and, so long as it is reversible, efficiency is unimpaired, 
but if the heating and cooling are performed in any other 
than a reversible manner the efficiency at once falls off. 

It is not to be supposed that the working power of an 
engine operating between given temperatures is anything 
like so great with regenerative heating and cooling as it 
is with adiabatic heating and cooling; less heat is con- 
sumed, and proportionately less work is done; but the 
advantage is that it is done with a greatly shortened 
stroke, and the extravagantly high pressures caused by 
the rapidly ascending adiabatics of a gas are avoided. 

There are two chief modes of cutting off the tips of the 
Carnot cycle: the constant volume method, and the 
constant pressure method ; usually known by the names 
of Stirling and Ericsson respectively. 

The following diagram—Fig. 22—compares the three 
cases for the same temperature range or theoretical 
efficiency— 

A BC D is the Carnot cycle. 
A’ BC’ D is the Stirling cycle. 
A’ B’ C’ D’ is the Ericsson cycle. 

The Stirling gives the greatest work for a given expan- 
sion or volume range; the Ericsson the greatest work 
for a given pressure range; and the Carnot the greatest 
work for a given temperature range. 





Comparison of Carnot, Stirling, aA Ericsson air engine theoretical 
cycles 





without a regencrator as a complete Carnot cycle, but 
that is an entire mistake ; a perfect regenerator is neces- 
sary if equal efficiency is to be secured; and it must also 
be admitted that a regenerator, if at all hurried, as it is 
likely to be in practice, is a very imperfect substitute for 
adiabatic operations, which are improved by haste; and 
that it is not at all likely to attain to the efficiency 
expected from it. 

The work done in a Stirling cycle is obviously less 
than the work appropriate to a Carnot cycle, the deficiency 
being the sum of the two areas DA A’ and BCC’; but the 
heat consumed is likely to be much the same in both 
kinds of cycle, unless the regenerators work surprisingly 
well. In so far as they are hurried or otherwise inefii- 
cient, the heat consumed will be the whole area marked 
H in the diagram—Fig. 22—up to the point A’, whereas 
in the Carnot cycle it is but a trifle more, viz., the same 
area up to the point A. Consequently in that case the 
truncated cycle must waste a good deal of power. If the 
regenerators work properly an adiabatic drawn through 
the point A’ divides the heat area into two parts, of which 
the left-hand or lower portion mainly represents stored 
heat received from the regenerator, while the right-hand 
or upper portion represents heat freshly received from 
the source; the latter portion alone being heat really 
consumed. 


SINGLE AND Dovusie Loop CycLzs. 


So much for Carnot cycles and their truncated varieties. 
The characteristic thing about them is that heat is 
supplied and removed by mere conduction; no valves are 
employed to regulate the ingress and egress of a working - 
substance, the same amount of substance is used con- 
tinually, and it is always in, or in immediate communica- 
tion with, the cylinder—understanding by ‘‘the cylinder” 
every cavity that is always in free communication with it, 
never being shut off by valves. In such engines the 
cycle is a single loop. But when we come to internal 
combustion engines, or even engines into whose cylinders 
a working substance is introduced and expelled, we see 
that their complete cycle is necessarily a double one, 
involving a pump as well as an engine. The engine may 
constitute its own pump, in which case it will have to 
make a double excursion; or a separate pump may be 
provided. In gas engines both plans are common; in 
steam engines the pump is always separate. 


INTERNAL CoMBUSTION ENGINES. 


These engines are fed not with heat but with chemical 
energy. Mixed substances may be introduced at any 
ow pressure and then ignited. The old gunpowder 
engine was of this type, and so are guns; and the modern 
gas and oil engines are, of course, well known. 

ey are more chemical engines than heat engines. 
They definitely consume substance like a furnace as well 
as heat like an engine. They have no fixed quantity of 
working substance to go round and round in a cycle, but 
they transform chemical energy partly into work and 
partly into heat. They represent both the furnace and 
the engine. In comparing their bulk with that of equiva- 
lent steam engines, the boiler-bulk must be included in 
the latter, else would Parson’s steam turbine eclipse 
everything in compactness. It may well be objected 
that a gas-producer must be included in the bulk of gas 
engines; and on board ship that is certainly so. The coal 
bunker is common to both. 

One peculiarity of their cycle is that the cylinder must 
be somehow emptied of the products of combustion before 
admission of the next charge, hence their diagram is 
obviously and notoriously a double loop = 

Fig. 28 may stand for it sufficiently. e upper area 
is the engine loop, the lower portion the pump loop, and 
the 7 areas have to be subtracted to give the resultant 
work. 


oO 


—— 


| 





FIG.23. 
Cycle of an Internal Combustion Engine. 


A B is the ignition, which lasts some little way along 
BC generating fresh heat in what otherwise would be 
an adiabatic expansion ; C D is the release and expulsion 
of the burnt products, D E is admission of a fresh supply 
at constant pressure; E A the adiabatic compression of 
the new charge previous to ignition. 

The A BC portion of the curve applies fairly to a gun, 
but in that case the cycle is not closed. 

If the engine and pump are distinct things, it may be 
said that the engine works round the cycle ABCD A, 
receiving at D compressed gas from the pump, which has 
meanwhile been working round D E A. 

The most curious of this type of engine is one invented 
by Joule, wherein the resultant diagram looks much like 
that of an Ericsson engine, but it works with a pump 
instead of a regenerator ; it does not dispense with adia- 
batics, but it replaces the isothermals by an approach to 
constant pressure operations. 

The following is its theoretical diagram, Fig. 24. (See 
next page.) 

ABC D is the engine cycle, and A D E F is the pump 
cycle. The resultant work is B C E F. The pump 
receives a volume D E of air, either from the atmosphere 
or from a cold chamber, compresses it adiabatically to 
A F, and supplies it to a hot chamber in connection with 
the engine cylinder, which simultaneously receives the 
air, now expanded to the volume A B. Communication 
with hot chamber is cut off at B, and the hot air 





It appears to be sometimes imagined that a cut-oft 
or truncated cycle can have the same efficiency even 


expanded adiabatically down to C, when it can escape, 
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either into the atmosphere or into a cold pump-feeding 
reservoir, during the return stroke C D. 





\ ‘= 
a ~ Pe 
c ---- Spree aed 
A — a 8 
x a. 
D E c 
Fig. 24 


Joule’s engine cycle, with an attempt to guess the possible appearance 
of an actual diagram. Its dotted curve represents the pump cycle, 
to be subtracted from the other. 


This engine achieves precisely what I proposed 
to aim at with the hot and cold coils of pipe men- 
tioned at the end of Article VII., page 127, and 
it does so without a regenerator. Furthermore, 
if C D represents the line of atmospheric pressure, 
there will be no difficulty about expelling the products of 
combustion into the atmosphere, so the Joule engine may 
be worked quickly and economically by means of internal 
combustion taking place in the hot chamber. 








THE INSTITUTION OF NAVAL ARCHITECTS. 





Because of the great interest attaching just now to 
water-tube boilers, their construction, and performance, 
we think it advisable to give our report of the proceed- 
ings of the Institution of Naval Architects somewhat 
out of the regular order and sequence of events. Post- 
poning, therefore, our report of the proceedings of 
Thursday morning, we go on at once to deal with 
Thursday night. It will be remembered that two papers 
were down in the programme for reading, one by Mr. 
Thornycroft, the other by Mr. Milton, and it was 
assumed that these could be read and the discussion 
finished in time to allow Mr. Croll’s paper to be read and 
discussed. It appeared, however, that at the eleventh 
hour the Council had accepted a paper by Mr. Howden 
on water-tube boilers, on condition that it should not 
occupy more than twenty minutes in the reading. Sir 
N. Barnaby was in the chair. At 7 p.m. the hall was 
very full, and in a quarter of an hour there was not even 
standing room, and at one time the proceedings were 
interrupted for some minutes while an endeavour was being 
made to find space for a few more seats. Mr. Thornycroft 
read his paper first. In spite of its title it contained 
very little about circulation. The chairman suggested 
that it should be discussed at once, but after two gentle- 
men had spoken, he said that it was clear that the 
discussion could not be kept within bounds, and that it 
would be better that the other two papers should be read 
and all three discussed together. This was agreed to 
unanimously, and Mr. Milton then proceeded to read 
portions of his paper. When he had finished, Sir N. 
Barnaby explained that Mr. Howden’s paper was exceed- 
ingly long, and that to save time it would be read by Mr. 
Holmes, the secretary, and that Mr. Howden had agreed 
that certain portions should be omitted. Mr. Holmes 
then began to read at a railroad pace, and almost without 
stopping for breath he read for half an hour. Then he 
announced that he was not authorised by Mr. Howden 
to cut out any more of the paper, and he was not nearly 
half way through. Thereupon Sir N. Barnaby put it to 
the meeting that the rest be taken as read. This was 
carried unanimously in spite of a protest by Mr. 
Howden that all the really important part was omitted, 
and the discussion proceeded until past 10 p.m., and 
then many would-be speakers had not a chance to say 
anything. 

Mr. Thornycroft’s paper was entitled, 


‘On CIRCULATION IN THE THORNYCROFT WATER-TUBE 
Bolter.” 


The following abstract gives, we believe, all the essential 
portions. After some preliminary observations, the 
author said that in the last two years the third-class 
cruiser Geiser and the fast torpedo gunboat Speedy have 
each been fitted with eight water-tube boilers of his con- 
struction; and now the Danish authorities are so well 
pleased with the performance of the Geiser that they have 
decided to fit the armour-clad Skjold with similar boilers. 
Further, in Germany, a new ship of the Siegfried class 
of 3000 tons is also to be fitted with this type. In the 
case of the Geiser an equal power was given to that 
obtained in the sistership Hecla, with locomotive boilers, 
but with the reduction of weight of some 60 tons. He 
wished to call attention particularly to what his firm 
undertook to do in the case of the Speedy.. One thousand 
more horse-power was guaranteed than with the loco- 
motive boilers in sister vessels, with a considerably less 
weight of boilers. He had a diagram, which gave a 
comparison of locomotive boilers and the Speedy’s water- 
tube boilers. They occupied the same length in the ship 
in each case, and in each case with two stokeholds; but 
in the Speedy, four boilers in each stokehold instead of 
two. 

It has been remarked that the amount of heating 
surface provided is much greater per unit of power than 
is usually employed with locomotive boilers. This, how- 


ever, is not a necessary condition, as it has been shown 
that water-tube boilers are capable of being forced to do 
equal or more work with equal surface; and the large 
amount of heating surface in the Speedy must be looked 
upon, not as a necessity, but as a means of providing 





greater economy of fuel. Coal consumption experiments 
in the Speedy have not at present been made, but in the 
Geiser careful experiments over a considerable period 
show that the coal consumption, even at full power, is 
considerably less than 21b. per indicated horse-power. 
When working at the highest power attained the boilers 
were only forced to a very limited extent, the mean air 
pressure being 1-7in.; and even with this air pressure, had 
the Navy stokers had more practice with the particular 
form of grates, a higher result could have been obtained. 
The only point which presented any difficulty in these 
trials was that of feeding the boilers with sufficient 
regularity. The Speedy has two Weir pumps, which are 
arranged to deliver into a main feed pipe common to all 
the boilers, in which the water was in excess of the boiler 
pressure by some 50 lb. On each boiler there was a 
check valve, by which the feed was controlled. ‘This 
system, which is perfectly efticient for boilers holding 
large volumes of water, seems to require some modifica- 
tion in the case of water-tube boilers, where the water 
contained is relatively very small for the rate of evapora- 
tion, and he had come to the conclusion that some form 
of automatic control is desirable. In the Belleville boiler 
this has already been adopted with success. With the 
view to lengthen the life of the tubes, they were galvanised 
both inside andout. In opening up boilers and steam pipes, 
they frequently experienced the presence of explosive 
gases in a most unpleasant manner. It seems to be 
possible that the very large surface of zinc must be the 
cause of the generation of these gases. 


The following table gives particulars of the types :— 


Particulars of Boilers. 


Thornycroft 
Locomotive water-tube 
boilers, boilers. 
Total indicated horse-power 3500. 4500 


Number of boilers per ship... .. =e 4 = 8 


Area of grate per boiler, square feet 454 254 
Total area of grate per ship, square feet... 182 204 
Heating surface (per boiler) of fire-box, 

SO rare 272? 646 
Total heating surface per boiler, sq. feet 1597 1840 
Total heating surface per — me 6388 14,720 
Total weight of boilers and mountings, 

ID SS Sos. gin. eke. -'ehs 82 79°74 
Total weight of water in boilers, tons 30 12°78 
Total weight of boilers and water per 

ANNIE seek ccnsy es! gh) hes cone 112 92°52 


He had recently made experiments on the relative cir- 
culation of boilers when the generating tubes deliver 
above the water in the separator and below it, and he 
had found that in the case where they deliver above, the cir- 
culation is rather more than double that when they deliver 
below. The method of measurement he adopted was to 
put a rectangular notch, similar to those usually 
employed in gauging small streams across the separator, 
so that all the water that went down the downtakes had 
to pass over it, and then observed the flow over the 
notch through a glass window in the end of the boiler, 
and thus, knowing the size of the stream, was able to 
calculate the circulation. He found that in the case of 
the above-water delivery, the circulation was 105 times 
the feed—that is to say, for every pound of steam brought 
up by the generating tubes, 1051b. of water are also 
passed through them. 

It has been argued that it would be advantageous to 
have the tubes drowned, because it has been thought that 
then brass or copper might be used instead of steel ; but 
his experiments show that the proportion of steam to 
water is greater in the drowned tubes, therefore they 
have less capacity to take up heat from the furnace gases 
without damage. 

After recording experiments which showed that very 
small quantities of grease in the boiler had disastrous 
effects, he said that consideration of the facts seemed 
to him to prove that for a high rate of working in boilers 
where grease may be present in the feed-water brass 
tubes are quite unsuitable; copper may, perhaps, be used, 
as the temperature at which its tenacity is greatly 
reduced is much higher. In the experimental boilers 
before referred to, and in which glass ends to the 
separators enable internal working of the boilers to be 
observed, he made experiments on priming. Waters 
which cause priming on boiling produce foam con- 
sisting of a mass of bubbles of various sizes. Water 
which is very bad produces bubbles so durable as to remain 
a considerable time without breaking, and by them the 
steam space of a boiler may be entirely filled; and so 
soon as this takes place, instead of simply steam leaving 
the boiler, the discharge consists of foam, which is broken 
up in its rapid motion along the steam pipes. This is a 
great contrast to what is seen when pure water is evapo- 
rated. In this case steam emerging from the surface of 
the water retains no film of liquid for sufficient time to 
be seen; this is what might be expected, as pure water 
is known to be incapable of forming bubbles. 

The effect of this is very marked in the discharge from 
the tubes, both in delivering above and below water. In 
the former case, with pure water, the discharge of 
steam and water is periodic. The water and steam are 
discharged quite separately, but with a priming water 
the discharge is a steady one, consisting of a mixture of 
steam and water in the form of very wet foam. In the 
case where the tubes discharge below water, the flow 
appears to be unsteady in both cases, when the water is 
pure the water and steam are discharged together, as in 
the above water delivery, then at the pause in the flow 
the water runs back into the tube on to the ascending 
column, so that there is to some extent an alternating flow 
in the upper ends of the tubes. This occurs in the same 
way with a priming water, only to a more marked 
extent, columns of foam being thrown the full height of 
the separator. In this way tubes delivering below water 
are capable of causing a priming effect, when tubes 
delivering above will not do so. The impurities in water 
which may cause priming are not easy to determine. It 
is well known that waters which do not prime by them- 
selves, when mixed do so in a most astonishing manner; 
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for example, either salt water or pure w: ; 

a boiler without priming, but ty eng anne = 
bad priming is started. — 

Returning to the question of circulation. i 7 

ally been admitted that it is necessary ry Fev — 
other than the steam generators for conveying the water 
from the separator to their lower ends. At first sight it 
would appear that in his improved type of boiler as fitted 
in H.M.S. Daring, the heat to which the down tubes are 
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subjected might be a source of impaired circulation; but 
if the question is examined, it will be found that owing to 
the fact that care is taken to mix the feed-water with the 
large volume of water in circulation, and that these tubes 
are only exposed to the cooler gases, the heat required to 
bring the descending columns to the boiling point would 
be more than could be obtained in this way, while at the 
same time all heat added below the boiling point must be 
iooked upon as a gain in efficiency, this arrangement at 
the same time making the boiler more compact and 
enabling a larger fire-grate area to be obtained in a given 
boiler-room. A gain in this direction is further increased 
by putting boilers side by side, and leaving out what in 
one alone would be the external fire-box walls. 

The discussion was opened by Mr. Marshall, who, after 
some preliminary observations in favour of water-tube 
boilers, said that his firm were asked to tender for some 
water-tube boilers of large power. He was not sure whose 
he would select, but certainly not Mr. Thornycroft’s ; 
because he did not like tubes any portion of the length of 
which had no water in them, and he did not like curved 
tubes because it was impossible to see through them, 
whether they were clean or not. He liked a straight tube, 
and for that reason he preferred the Yarrow to the 
Thornycroft boiler. He liked the Daring type—that 
illustrated above—better than the others, because it had 
better ‘“‘down comers.” It had been said that the French 
engineers were more successful than the English in making 
water-tube boilers. Only that very day, however, he had 
met a friend just returned from a visit to Toulon. He 
had gone on board number of boats fitted with water- 
tube boilers, but to his disgust he found that the tubes 
had been taken out of the boilers. This did not look like 
a great success. For the rest his hearers might rest 
assured that when a tube cannot be properly cleaned 
there is certain to be trouble with it. 

Mr. Laird followed Mr. Marshall, and said that the 
water-tube boiler in one form or another had been 
among them for forty or fifty years, and during that 
time had been more or less successful. Mr. Thorny- 
croft’s boiler he believed to be very satisfactory. The 
great demand for speed had, in a manner, forced the 
water-tube boiler on them. It was not a question of 
what one would like to use, but of what one must use. 
There was a great demand for light boilers, but they 
must not go too fast, but make sure of their ground. His 
own firm were called upon to undertake a contract involv- 
ing the use of twenty water-tube boilers, each of 1000- 
horse power, to be arranged in five groups of four each. 
In Australia, they thought very highly indeed of the 
French mail steamers fitted with Belleville boilers. He 
was not prepared to say that the water-tube boiler would 
find ready acceptance in the mercantile marine, because 
a little more or less weight there was of no consequence. 

At this point the chairman called on Mr. Thornycroft 
to reply for the reasons explained above. This Mr. 
Thornycroft did very briefly, saying that he was content 
to put Mr. Laird against Mr. Marshall; that he thought 
curved tubes were better than straight ; that his boilers 
had been hard pressed for ten hours on a stretch, without 
giving trouble, and that one of them which had been con- 
stantly at work for four years was as goodas new. _ 

At this point the chairman interrupted, as explained 
above, and Mr. Milton’s paper was read. A considerable 
portion of it was taken up with Messrs. Fleming and 
Ferguson’s boilers, which have already been fully 
described in our pages. The principal portions of the 
remainder will be found on another page. 


Mr. Howden’s paper, 
‘* On THE COMPARATIVE MERITS OF CYLINDRICAL AND 
WaArTER-TUBE BOILERS FOR OCEAN STEAMSHIPS, 


was then taken. It is very difficult to deal with this 
paper. It is far too long for reproduction in our columns, 
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NEW TWO-HORSE FORTY-SEAT TRAMCARS—GLASGOW CORPORATION TRAMWAYS 
THE MIDLAND RAILWAY CARRIAGE AND WAGON COMPANY, SHREWSBURY, BUILDERS 
(for description see page 242) 
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and even the author has been unable to abstract it satis- 
factorily. It is really a very interesting treatise, largely 
historical, and containing information about the rise and 
rogress of high pressures at sea, which has never before 
en published so far as we are aware. Slightly amplified 
it would make an excellent treatise on the marine boiler. 
In effect it isan able defence of the cylindrical or Scotch 
boiler. The water-tube boiler at sea, the author points 
out, is not new, and its introduction is remarkable (1) in 
being entertained, after thirty years of uniform, un- 
rivalled, and continuing success of the cylindrical or 
Scotch boiler, for every usable or practicable steam 
pressure yet required in sea-going steamers. (2) In being 
adopted at the period when the cylindrical boiler is still 
rising in efficiency, and when examples of single boilers 
of the type, in moderate dimensions, supplying steam of 
200 lb. working pressure for 2500 indicated horse-power, 
are being worked at sea without the slightest feeling of 
risk, damage, or inconvenience. (3) In being advocated 
in view of the indubitable fact that the design and intro- 
duction of the cylindrical boiler was chiefly owing to the 
failure of the water-tube, sectional, and all other forms 
and types of boilers to supply sea-going steamers with 
high-pressure steam safely, easily, and economically ; 
and in the face of the still more important fact that, 
from the day of its introduction, all the serious troubles 
and vexations previously caused by the other types of 
boilers named came to an end, and the cylindrical boiler 
quickly became the universal type for steamships solely 
by reason of its unrivalled merits. 

These three clauses may be taken as a thesis which the 
paper is intended to maintain. Mr. Howden claims that 
he made the first cylindrical or Scotch boiler that went to 
sea. It was fitted on board the steamship Murillo, 
engined by Messrs. Randolph Elder and Co. in 1862. The 
diameter was 9ft., length 10ft.6in. It wasa double-ended 
boiler with four furnaces, two at each end, 2ft. Qin. 
diameter. The tubes were 336 in number, 4ft. 6in. long, 
and 2}in. external diameter. The working pressure was 
about 501b., the cylindrical shell plates being }in. in 
thickness, Though the diameter of this boiler was only 
9ft., and the pressure carried only 501b., it would very 
probably not have been sanctioned by the Board of Trade; 
but, as the steamer sailed under the Spanish flag, the 
Board of Trade were not consulted, and the steamer ran 
without hindrance, proving the capability of the boiler. 
The sister ship Velasquez, without ever having made a 
voyage, had her water-tube boilers removed, and replaced 
by a duplicate of the cylindrical boiler fitted in the 
Murillo. These refits were made towards the end of 
1862. Mr. Howden went on to record the various failures 
of water-tube boilers at sea—much more numerous than 
is generally known—and then proceeded to dwell on the 
merits of the cylindrical boiler. Further on he gave the 
ga interesting information regarding the Belleville 

oiler. 

The steamers Polynésien and Armand Behic are 
reported to have attained on trial 8000 indicated horse- 
power, while their average working power at sea is 5000 
indicated horse-power. The respective grate and heating 
surfaces in these boilers are 580 and 23,800 square feet. 
We have thus the following results :— 
= yo et j Trial. 

8°62 


Indicated H.P per square foot of grate 

Heating surface per IL.H.P. ... ... ... 

Indicated H.P. per square foot of grate 
P ae 


' $2: 
Heating surface per 1.H.P. ... 4°76 sq. ft. ea 


The boilers as fitted in these steamers are twenty in 
number, placed back to back, and side by side, and fired 
from the wings. There are twenty furnace doors in each 
stokehold, or forty in all, but each two doors give access 
to a common fnrnace grate, so that each boiler has 
29 square feet grate surface, and 1190 square feet heating 
surface. The space occupied by the boilers lengthways 
in the ship is 70ft., and 14ft. athwartships, with a height 
of 13ft. 4in., not including uptakes. The weight, includ- 
ing water and all mountings and funnel, is 380 tons. 

These particulars enable us to compare their power, 
weight, and the space they occupy in the ship, with :— 
(1) The size, power, and weight of cylindrical boilers 
capable of working continuously at the highest power 
attained by the Belleville boilers on trial, that is, 8000 
indicated horse-power ; (2) the size and weight of cylin- 
drical boilers capable of working with ease and economy 
at the sea-power of. the Belleville boilers—that is, 5000 
indicated horse-power, but which can be worked as high 
as 6000 indicated horse-power when required. The cylin- 
drical boilers he assumed as working with his system of 
forced draught ; it being easier, more comfortable, more 
economical, and involving less wear and tear on the 
boilers than natural draught. These cylindrical boilers— 
capable of maintaining 8000 indicated horse-power—are 
three in number, double-ended, 14ft. 6in. diameter by 
19ft. 6in. in length, having six furnaces each 3ft. 7}in. 
inside diameter, or eighteen furnaces in all. Aggregate 
grate area, 360 square feet; and heating surface, 14,000 
square feet; 8000 indicated horse-power from these 
boilers gives 22-22 indicated horse-power per square foot 
of fire-grate, and one indicated horse-power from 1°75 
square feet of heating surface. 

The space occupied by these boilers with their non- 
conducting covering is 45ft. by 19ft. 6in., or 877°5 square 
feet floor space, against 980 square feet floor space, 
required for the Belleville boiler, or 102°5 square feet less 
space for the higher powered cylindrical boilers. The 
space occupied by the cylindrical boilers is actually still 
less in comparison when the stokeholds are taken into 
account. Those required for the Belleville boilers are 
two, 70ft. in length, and, as space must be given across 
the stokeholds to allow the parts of the boilers to be 
removed and repaired, the stokeholds must be quite equal 
in width to those required for the cylindrical boilers. 
Taking the width in both cases at 8ft., and their lengths 
equal to that occupied by the respective boilers, we have 
for the Belleville boilers 14+8+8 x 70=2100 square feet 
of occupied boiler-room area, and for the cylindrical 
19°5+8+8 x 45=1597°5 square feet, or only “76 of the 
space required for the Belleville boilers. These cylin- 





drical boilers are, however, far beyond the power of 
the water-tube boilers. Taking their normal power 
at sea, as stated by Mr. Milton in his paper read 
at Cardiff last year, at 5000 indicated horse-power, 
then two cylindrical boilers, 15ft. 6in. diameter by 20ft. 
in length, will be amply sufficient for this power, each 
boiler having six furnaces, 3ft. 9in. inside diameter; grate 
surface, 250 square feet ; heating surface, 10,000 square 
feet. The indicated horse-power per square foot of grate 
in this case is only 20, and the heating surface as high as 
2 square feet per indicated horse-power, leaving a con- 
siderable reserve of power available when required. The 
space occupied by the boilers in this case is 32ft. by 20ft., 
or 640 square feet, as against 980 square feet, and if the 
same width of stokeholds be taken for these boilers, we 
have (20 + 8 + 8) xX 82 = 1152 square feet, against 
2100 square feet for the Belleville boilers of same power. 
Instead of therefore occupying less space in the ship, the 
Belleville water-tube boilers, in comparison with the 
cylindrical of same power, occupy space as 1°82 is to 1. 
In calculating the weight of the cylindrical boilers, he had 
taken their maximum pressure at 175 lb., to insure a 
constant working pressure at 170 lb., Board of Trade 
rules being followed. The weight of the three boilers to 
maintain at sea 8000 indicated horse-power, including 
the fans and engines and all forced draught apparatus, 
water, funnel, and all mountings, as in the water-tube 
installation, is 361 tons, or 19 tons less than the lower 
powered Belleville boilers. 

Mr. Howden pointed out that the great saving in 
weight must be looked for in the reduced quantity of 
water needed for the Belleville boiler, which would 
probably not be more than one-third of that in the 
cylindrical boiler. He then criticised the feed-water 
arrangements, and said:—‘*These twenty water-tube 
boilers would require for continuous work at sea twenty 
men constantly engaged in regulating the feed supply, 
and even then the feed-water and steam pressure, and 
consequently the revolutions of the engines, would 
fluctuate greatly, a most objectionable result. The two 
cylindrical boilers, on the contrary, would only require 
the occasional attention of the engineer of the watch in 
the charge of the machinery generally, or his assistant. 
The large quantity of water acts asa storage of power like 
the fly-wheel of an engine, and prevents rapid fluctuations, 
and gives ample time to call into action the reserve feed- 
pumps, or take other necessary precautions, should any 
accident happen to the ordinary supply. The paper con- 
cludes with reference to the work done in the United 
States, where nc man has yet had the courage to send a 
water-tube boiler to sea in a commercial steamer. 

Mr. Howden’s paper ended. The discussion was com- 
menced by Mr. Seaton, who proceeded to take down the edi- 
fice which Mr. Howden had raised. In the first place, he 
said he could not allow Mr. Howden to think that he was 
the first to send a cylindrical boiler to sea, because 
Henry Maudslay had fitted a cylindrical boiler in the 
Malacca in 1854, so the credit belonged to London, not 
to Scotland. As for the cylindrical boiler, he had no 
doubt that prejudice would keep it alive for some time 
longer. But facts and figures were against it. Furnaces 
did fail and give trouble. Mr. Howden might perhaps 
have heard of acertain recentlawsuit. Had Mr. Howden 
forgotten what Mr. Milton had told them about the 
deformation of shell plates? Mr. Howden made light of 
plugging split tubes, but he could assure him that the 
operation was not one that would be undertaken on a 
stormy night for the sake of amusement. Mr. Howden had 
referred to the advantage of having the emissive surface 
larger than the receptive surface, but how about the Serve 
tubes, which carried into practice the opposite plan with 
very great advantage? Discussion was, however, very 
necessary, and a good thing. Shipowners were now 
watching the Admiralty very closely. If they succeeded, 
then water-tube boilers would be extensively adopted. 
Mention had been made of the Nero fitted with a Babcock 
boiler. That had been at work for nine months, and 
given no trouble at all. They had at first one tube split, 
probably through defective workmanship; it was quickly 
replaced. The grate area had been much diminished 
with a nearly proportionate saving in coal, He had 
examined the boiler. The outsides of the tubes were 
coated with a smooth tarry deposit from the bituminous 
coal used in the North; the insides were quite clean. He 
agreed with Mr. Marshall in liking a straight tube through 
which he could look; he did not believe in ‘priming 
boilers.” The production of the express boiler was a most 
difficult problem, but they had now-a-days splendid 
material to aid them. 

He was followed by Mr. Yarrow, who read his contribu- 
tion to the discussion. He said it was about seven years 
ago that he first commenced adopting straight tubes in his 
water-tube boilers, having been previously led away by what 
he believed to be the popular fallacy that curved tubes are 
necessary in order to allow for contraction and expansion, 
which no doubt is necessary in some designs, but it does 
not follow that it is essential in all. Although he had 
built a large number of water-tube boilers during the last 
seven years with straight tubes, it might be of interest to 
the meeting to know that he had never had a single 
leakage between the tube and tube-plate, proving that 
there is nothing objectionable in the straight tube system, 
but clearly it offers many advantages both in construction 
and in service. Experience has shown that steel tubes, 
whether galvanised or not, rapidly deteriorate, and 
if the tubes be galvanised on the inside it causes 
a rough surface, retarding the circulation of the water, 
and also there is the possibility of portions of 
spelter lodging in the tubes and partially blocking up 
the passage, or causing such an impediment as will allow 
sediment to collect. So far as his experience goes it 
led him to believe that copper tubes are more durable 
than steel, but in the use of copper it is essential that it 
be very pure, and that the tubes, under all circumstances, 
be below the level of the water and always filled, other- 
wise the copper may become overheated. Mr. Thorny- 
croft had given valuable information concerning the cir- 
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culation in tubes which are drowned, and j F 
lead at their upper extremity to the <= amdig a * 
spite of the possible reduced circulation in drow ‘ 
tubes, referred to by Mr. Thornycroft, the circulation 5 
still ample for the purpose, and any more rapid circule. 
tion is unnecessary. The result of his experiments with 
water-tube boilers—and he might here state that he co, : 
menced them as far back as 1877, and put a water-tube 
boiler in a torpedo boat in the year 1879—indicates th t 
very small changes in design materially affect the actios 
of a boiler; small alterations in some cases make the 
difference between success and failure. If portions t 
the boiler be rigidly secured by stays which are not 
subject to the same temperature as the tubes, in such 
cases serious strains may be set up, involving frequent 
bending of the tubes to meet continual variations of 
temperature, and if in such cases the tubes be only slightly 
bent it may lead to trouble, as small alterations in leneth 
involve considerable changes in the curves necessary to con. 
form to them, consequently in cases where portions of the 
boiler are rigidly secured to one another it is necessary 
that the bends in the tubes should be considerable, so 
that they can easily, and without excessive strain suit 
differences of temperature. His practice is to aim at 
allowing the tubes freedom to expand and contract as 
they like, and as the contraction and expansion of M 
group of tubes has been found to be nearly uniforin under 
his conditions of working, any small difference of length 
seems to be met by the elasticity of the material. His 
firm were satisfied on this point, having made very carefy] 
experiments to test it, and he thought it would be admitted 
that it is most desirable, in fact, almost essential, that 
access be freely obtained to the interior of the tubes 
for the purpose of examination and forcleaning. Forthese 
reasons he was strongly in favour of straight tubes, which 
at the same time reduces the cost of construction, andisa 
convenience in actual working on account of the facility 
of supplying spare tubes, avoiding the large variety of 
different forms of spare tubes necessary with boilers 
where the tubes are curved to different forms. It was 
often asked concerning boilers, such as his firm have put 
on board H.M.S. Hornet, and other previous vessels, how 
they manage to replace the tubes. The form of boilers 
adopted in the Hornet, and to which he was referring, is 
not of the type described in Mr. Milton’s present paper, 
and, as throwing some light on the subject, it must 
interest the meeting to know that on one of the trials with 
this vessel—in the boilers of which there are over eight 
thousand tubes—one of the tubes gave way on account of 
faulty manufacture, and the time occupied in taking out 
and replacing this tube ready for expanding was only 
forty minutes. They were also led away in their first 
boilers with the idea that down pipes were necessary to 
insure circulation, and in all the boilers made by them up 
to three years ago they provided four down pipes, two at 
each end, these down pipes being suitably curved to allow 
for variations in lengths between the upper and lower 
portions of the boiler. For purposes of experiment they 
removed two of the down pipes:and found the action of the 
boiler unaffected. He then ultimately dispensed with the 
other two, with the same result; thereby saving both weight 
and length, and obtaining greater simplicity. Those who 
have had water-tube boilers of a satisfactory type under 
their management, as well as those of the locomotive 
type, will be ready to admit that it requires less skill to 
stoke a water-tube than a locomotive boiler, as with the 
latter it is necessary to keep the grate uniformly covered 
with fuel for fear of admitting cold air, while with the 
former such care is unnecessary. In order to test the 
effect of sudden changes of temperature on one of his 
water-tube boilers, when experimenting with it in his 
yard, they forced it to an abnormal extent, then suddenly 
pulled out the fire, and stripped the boiler of its casings, 
so as to cool it as quickly as possible. They then 
replaced the casings, lit up rapidly, raising steam to 
180 lb. The result of this somewhat severe treat- 
ment showed that there was not the slightest altera- 
tion in form or injury to the boiler. The results 
obtained with one of the boilers of H.M.S. Hornet 
might perhaps interest the meeting. The boiler weighed, 
complete with fittings, smoke - box, fire-doors, fire- 
bricks, funnel, casings, and all boiler mountings, also 
including water up to working level, 5 tons 7cwt. On 
carefully conducted experiments in their yard it was 
found, on a three hours’ trial, that 12,5001b. of water 
were evaporated from 60 deg. Fah. to 1801b. pressure 
per hour. In order to compare the relative efficiency of 
water-tube and locomotive boilers they had the fol- 
lowing facts:—In H.M.S. Havock they adopted two 
locomotive boilers, and indicated on trial about 3500-horse 
power, with an air pressure of din. In the Hornet, which 
is a sister ship, provided with similar engines, and fitted 
with eight water-tube boilers as previously described, 
they obtained, with a very low air pressure, averaging 
1}in., 4300-horse power. The eight boilers in the Hornet 
weighed eleven tons less than the locomotive boilers in 
the Havock. They had every reason to fear, from what 
they were told, that trouble would be experienced in 
working this group of small rapidly evaporating 
boilers in the Hornet; but, as a matter of fact, 
they had experienced no difficulty whatever, the feed 
being arranged in, as it were, two stages. The feed pumps 
on the engines take their suction from the hot well, and 
deliver into a reservoir at 50 1b. pressure, and from this 
the donkeys take their suction, each boiler being pro- 
vided with an independent pump. By this means a very 
ample supply of water is always insured on the suction 
side of the donkeys, and the pipes leading to them can be 
of moderate dimensions in consequence of the 50 |b. 
pressure delivering the water readily to the suction side 
of the pumps. To insure the reservoir always being well 
filled mi is a small amount of auxiliary feed always 
passing into it, the surplus, beyond what is necessary for 
the supply of the boilers, being returned to the tank 
> cae: a relief valve loaded to 501b. As is well known, 
his firm have been strong advocates for the locomotive 
type of boiler, especially as the form they have adopted 
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: to work satisfactorily and to be durable, but 
- —_ success with water-tube boilers obliged him to 
ao eae with the times, and to modify his opinion, which 

* more particularly necessary, having in view the 

ete 2 further rise of working pressures in the imme- 

diate future. The recent action of the Admiralty in, as 

it were, forcing on numerous contractors the adoption of 

water-tube boilers has frequently of late been unfavour- 

ably criticised, but he believed that time will prove the 

greatest possible credit is due to the authorities for 

having thus taken the initiative in the introduction in 

this country of a form of boiler which there is little 

doubt is destined to replace old types. He was fully 

convinced that in spite of naturally to be expected 

failures at such a sudden change of practice, naval 

architects and engineers will in a few years recognise 

in the action of the British Admiralty a wise and 

important step in the advance of marine engineering, 

and he believed before very long it will be generally 

admitted not only in this country, but throughout the 

world, that the greatest credit is due to the authorities at 
Whitehall for having had the boldness to act as they have 

1e. 

ar r. Yarrow was followed by Mr. Rosenthal represent- 
ing the Babcock and Wilcox boiler. He said that he had 
heard straight tubes advocated, and he was glad to say 
that he represented a straight tube boiler. No consider- 
able attempt had been made as yet by his firm to produce 
a very light marine boiler, but the question had not been 
overlooked. They had, however, fitted one three years 
ago in an American yacht. The space occupied was 
9ft. long, 6ft. wide, and 9ft. high. There were 28 square 
feet of grate, 672 in the boiler proper, and 128 in a feed 
water heater. Steam was supplied for a quadruple ex- 
pansion engine with cylinders 9in. +- 1lin.+- 16}in. + 26in. 
The pressure was 190 Ib. to 225lb. The boiler evaporated 
0-26lb. of water per pound of anthracite coal. The boiler 
was quite a success. Mr. Howden had stated that the 
boiler of the Nero weighed over 40 tons. It really weighed 
under steam less than 30tons. Careful experiments showed 
that the consumption of fuel in the ship was at the rate of 
1°9 lb. of coal per horse per hour. There were 2263 square 
feet of heating surface in the boiler and 44 square feet of 
grate surface. In a boiler with 590 square feet of surface 
and 19 square feet of grate, 2920 1b. of water were evapo- 
rated per hour, and careful experiment showed that the 
priming was 0°25 per cent. In the Nero a new arrange- 
ment of tubes had been adopted. The tubes were dis- 
posed in groups of four, covered at the end by one 
cap, so that taking off one cap showed four tubes instead 
of one. The cap was so made, being double, that even 
if the screw broke the pressure inside would keep the 
inner cap tight. 

Mr. Walker, representing Mr. White, of Cowes, described 
the difficulties encountered in constructing the boiler illus- 
trated by Fig.8 in Mr. Milton’s paper on another page. 
Copper tubes had been an puee but there were grave difli- 
cultiesin the way. His firm got the best solid drawn copper 
tubes to be had, but on inspection they rejected about 
half of them; not because there was anything certainly 
wrong with them, but because of longitudinal lines in 
them which might mean anything or nothing. The 
selected tubes had to be twisted into spirals, and he was 
afraid to sey how few stood this test. However, the 
boiler was made four years ago, put into a Government 
launch, and he lost sight of it. Giving evidence last year 
before the Boiler Committee, he was told by a naval 
engineer, somewhat to his surprise, that the boiler was 
very satisfactory, and had given no trouble. That was 
pea > a because such extraordinary care had been taken 
in selecting the tubes. 
ought to be straight. 
had worked for four years and gave no trouble. 
boiler was not particular about the water level. 


advocated. 


Mr. Saxton, of Messrs. Maudslay, caused a good deal 
of amusement by his comment on that portion of Mr. 
Howden’s paper in which it was stated that twenty 
He had: 
experience in the French mail steamer Normandie, fitted 
Mr. Howden had said that a very 
special type of man would be needed to attend to the 
In the Normandie one man did the work of Mr. 
Howden’s twenty. He was a special man, neither more 
nor less than an Arab. As a matter of fact the boilers 
had an automatic feed which took care of itself, but if it 
The 
last thing the engineers in the ship thought about was 
Many of the boilers in this ship had no 
glasses in the gauge fittings. In testing a Russian ship 
with a Belleville boiler, the gauge glasses broke early in 
the day; he wanted them replaced at once, but the 
engineer in charge only laughed, and a highly successful 


boilers would require twenty water tenters. 
with Belleville boilers. 


feed, 


did not, it made very little difference to the boilers. 


the water level. 


trial was made without them. 


Mr. Robinson, of the firm of Willans and Robinson, 
said that he was by no means friendly to the water-tube 
boiler, and thought it was a heavy primer, but to his 
surprise on making careful tests he found it was under 
In the D’Allest boiler thirty minutes sufficed 
He thought that the cone joints if 
disturbed would leak because grit would get between the 
surfaces; but nothing of the kind happened, they 
In Paris he had been shown 
certain experiments with a boiler with front plates of 
thick glass. When ebullition began great foaming took 
place when the pressure reached 5lb. When the pres- 
At 


1 per cent. 
to take out a tube. 


remained quite tight. 


sure reached 101b. the bubbles were much smaller. 


201b. the water was quite free from foaming. At that 
point he came away, as he did not like the notion of 
looking through a glass 
at the other side of it. 


K 





His own view was that the tubes 
As to ‘‘ priming boilers,” this one 
The 
Mr. 
Howden had dwelt on the weight of the casing of tubulous 
boilers, but he thought Mr. Howden ought to be pleased, 
because they supplied splendid opportunity for heating 
the air by drawing it down between the inner and 
outer plates of the casing, just doing what Mr. Howden 


ate with 20]b. steam pressure 
o doubt the diminution in size 


of the bubbles, due to augmented pressure, must be con- 
sidered, 

At this point of the discussion Mr. Milton asked Mr. 
Thornycroft a question concerning priming. Mr. Thorny- 
croft said that as far as he could ascertain, when one of 
his boilers was evaporating at the rate of about 14]b. of 
water per square foot per hour, the steam contained about 
2 per cent. of water. It must be remembered that there 
was a curved deflecting plate or roof over the steam pipe 
not shown in his diagrams, on to which the steam and 
water beat, and he had a theory that the drops of water 
descending from the penthouse or deflector rapidly through 
the steam space entrained with them any fine globules of 
water previously suspended in the steam. 

As it was now 10 p.m. the remainder of the discussion 
was condensed as much as possible, in consequence of the 
lateness of the hour. Mr. Thornycroft, Mr. Milton, and 
Mr. Howden replied generally, but very little if any 
information was added to that which had already been 
given. 

It is certain that by no means the last words have 
been heard at the Institution of Naval Architects on 
water-tube boilers. A whole day, that is, a morning and 
evening meeting, might have been devoted with advantage 
to the subject. But, as will be seen, much useful infor- 
mation was elicited. Much more, however, is wanted 
before it will be possible for engineers to move with any 
certainty. Above all, it is necessary that something 
should be known about the durability of these boilers. So 
far as can be seen at present express boilers are peculiarly 
liable to corrosion. This is probably due, so far as we 
understood the various speakers, to soot and ashes settling 
in places whence they could not be easily removed, and 
then becoming damp while the boilers are standing. 








LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions of our 
correspondents. ) 





WATER-TUBE BOILERS. 


Sir,—-It was with considerable interest that I read the series of 
articles about water-tube boilers in your several issues of January 
and February, and the more so since I have been one of those who 
took an active part in the discussion about circulation in water- 
tube boilers going on in the United States press. You also refer 
to what I then wrote in your issue of January 19th. Nevertheless, 
I am not qnite sure whether I am to be one of ‘‘the greater num- 
ber of those who are at once ignorant themselves of the subject 
with which they are dealing, and unable and unwilling to follow 
the arguments of their antagonists” or not. This part of your 
leader of March 2nd at least proves that on this side of the ocean 
remarks may be as ‘‘ keen” and “‘ bitter” as on the other. 

It is of course avery good plan of anybody who attempts to 
write about so delicate a subject as circulation in water-tube boilers 
to tell the reader beforehand, ‘‘ That we write with a knowledge of 
the subject acquired by direct experiments; and when we advance 
statements which appear to be in the nature of assumptions or 
deductions, we can assure our readers that they are all se on 
the results obtained by actual trials.” It is all very well to say 
that, but it is quite another thing to believe it. Referring to the 
article in your issue of January 12th, page 22, second column, 
line 44 from bottom, you say: ‘‘ If it were true, it would suffice to 
displace half the water in the ascending leg with corks to get 
circulation with cold water.” If instead of only saying that you 
carried out direct experiments, you had carried out the experiment 
in question, you might have seen that, in fact, you get circulation in 
cold water. Same column, line 4 from bottom, you say once more: 
‘* We have already pointed out that corks might take the place of 
the bubbles in cold water, but no one dreams of saying that circula- 
tion will take place.” 


circulation ensues ; for the corks you put in instead of the steam 
bubbles will not remain in place unless they are held down each 


carried on steadily, circulation of water. 


by different authors. 


Vienna, March 15th. Fritz Kravss, 


unfavourable. 


of standing speak the truth. 


are lighter than the contents of the leg with solid water in it. 


should have “‘ perpetual motion” at once. It is onl 


Mr. Krauss’s fervid imagination.—Eb, E.] 





THE VENTILATION OF PUBLIC BUILDINGS. 


what Mr. Rigg says. 


§ 


is to be obtained, may be summarised as follows :— 
The incoming air must be obtained from a fresh and pure source 


the air can enter in from all four sides. 
apparatus to wash it with water. 
projection to barbour dust, and have a 


and they must be kept spotlessly clean; i 
efficiently lighted. Th :" : 


erfectly smooth surface. 


f 


zontal trunks which cannot be got at for inspection and cleaning. 
The velocity of air at entry to the rooms must not be too 








Nobody dreams, but everybody who is wide awake will say that 


by a force or pull equal to the weight of a body of water the same 
size as the cork ball, less the weight of the cork ball itself. If they 
are not held down they will float to the surface, and in moving 
upwards they cause movement, and if the experiment might be 


Part of what is written in the second article about water-tube 
boilers, in your issue of January 19th, is in direct contradiction 
with what is said in the first chapter, so that I got the impression, 
that either you carried out some experiments after you had 
written about them, or the first and second chapters were written 


(Mr. Krauss’s experience with the press must hitherto have been 
In this country contributors to technical journals 
If Mr. Krauss will turn once more 
to the article which he criticises, he will see that the corks are 
mentioned to refute the argument that circulation takes place in 
a U tube because the contents of the leg with steam bubbles in it 
If 
circulation could be brought about in this way it would suffice to 
string a number of cork balls on a thread, secure one end of the 
thread at the bottom of the U tube, and obtain a full upward 
current in the one leg, and downward current in the other; we 
necessary 
to state the case in this way to show the absurdity of the argu- 
ment. Circulation is xot due to difference in the weight of the con- 
tents of the two legs, but to the entraining action of the bubbles 
of steam on the waterin a way which we have very fully explained, 
and the apparent contradiction in the two articles exists only in 


Str,—I was pleased to see Mr. Rigg’s very practical letter on 
ventilation in your issue of February 23rd, and as I am particularly 
interested in the subject, I shall be glad of a small space to endorse 


Up to the present the buildings that have ‘taken to” the 
lenum system more than any others are asylums and Board 
chools ; for both of these class of buildings the success of the 
system is assured. The main points, if success in a plenum system 


say, down a tower of some considerable height, arranged so that 
If in a town it must be 
filtered at the inlet, and the screen or filter arranged with an 
The channels or trunks which 
convey the air under the building must be large, so as easily to 
admit a man to walk along ; they must be built so as to leave no 


possible, they should be 
e heating surface, located in chambers off 
the main trunk, must be arranged in such a way as easily to admit 
of cleaning. As far as possible the air must ascend in vertical 
flues directly from the main trunk, and thus have no small hori- 


eat 
so as to cause a draught or noise. In most cases its entry s ould 


be 8ft. from the floor, but this is a matter that requires considera- 
tion, according to the kind of room to be dealt with. It must be 
properly diffused, s> that in no part of the room is the air stagnant. 
For asylum and Board School work, in which the buildings are to 
a certain extent on stereotyped lines, the air inlet should be on 
the inside wall in one corner of the room, and the outlet at the 
bottom and on the other side of the room. This plan is found to 
give perfect diffusion without draughts. 

It should be warmed to the proper temperature by batteries of 
surface placed at the base of a group of vertical flues. Several 
batteries for a building of any size are found to be preferable to a 
central battery. Space will not allow me to enlarge upon this 


int, 

It should be possible quickly to raise or lower the temperature 
of a particular room without interfering with any other, and with- 
out materially decreasing the volume of air supplied. This is a 
most important point, and often lost sight of. 

The outgoing air should leave the room in the main at the floor 
level, but provision should be made—except in special cases—for it 
to escape at the ceiling level as well; a simple valve wili do this and 
insure one outlet always bein 7. 

Where expense is no special object downward extraction into a 
horizontal trunk and thence into a vertical tower is the best, but 
for Board School work, at any rate, a well-arranged and properly 
proportioned system of roof extraction is all that is necessary, or a 
separate flue may be taken from each room terminating as an 
ordinary chimney flue. 

It is a mistake to consider that with a plenum or pressure 
system the extraction can take care of itself; this is not the case, 
and great care should be taken in properly arranging the flues‘and 
seeing that the terminal outlet is free on all four sides. The above 
are, I consider, the essentials to an efficient installation of the 
plenum system. 

Mr. Rigg mentions law courts as being suitable for the applica- 
tion of the plenum system. No buildings are better suited, our 
installations in such buildings having given excellent results, though 
they and kindred buildings are more difficult of application than 
schools, asylums, hospitals, &c. 

In no type of building are the requirements so varied as in a 
law court. At one time a court will be crowded, at another time 
comparatively empty ; one judge will like the court at 75 deg. Fab., 
another at 60 deg. Fah.; one judge will be susceptible to the 
slightest movement of air—I will not say draught—another will 
insist on having the windows open. The apparatus must therefore 
be capable of quickly dealing with the quantity of air supplied, 
and also its temperature. No system that I am aware of has such 
possibilities as a well-designed and well-managed plenum 
system. The latter point I should wish to lay special emphasis 
on. By arranging the fan with several speeds the quantity of air 
can be controll verfectly, and by arranging that the cold air 
from the fan is whole or partially passed over the heating surface, 
its temperature can be just as accurately controlled. Added to 
this, and for economy’s sake, and to render the control of the 
temperature still easier, the heating surface should be divided up 
into sections, and each valved. 

It is very advisable, for such a type of building, not to be wholly 
dependent on the plenum for warming. Some heating surface 
should be put in the court itself, both to keep the place aired when 
not in use, and to warm the walls. 

One of her Majesty’s inspectors, reporting in 1889, says :— 
‘* With all our scientific progress, we are practically ignorant—we 
might say helpless—in respect to the right ventilation of our 
schools.” This certainly cannot be said now, for when 1500 to 
2000 cubic feet of fresh warmed air per child per hour can be 
introduced into a room holding a class of, say, sixty children, and 
this without unpleasant draught, and the like quantity extracted, 
we may, I think, be said to have made some progress toward the 
solution of this most difficult and interesting question. 

Leicester, March 19th. FRANK ASHWELL. 


THE INSTITUTION OF NAVAL ARCHITECTS. 
Srr,—In your issue of 16th inst., and your report of the discussion 
on Mr. W. H. White’s paper on the “ Qualities and Performances 
of Recent First-class Battleships,” my remarks thereon were 
omitted, and as the efficiency of our Navy is of great public ir- 
terest, I trust you will afford space in the next issue of your valu- 
able paper for the principal portion of my remarks thereon: viz., 
‘*That the steam-endurance of the fleet would be increased by 
three times what it now was, and a vast number of stokers and all 
trimmers would be released from very objectionable employment, 
and could be made available as fighting men, if the fuel, which 
may be termed the ‘concentrated essence of coal’, or oil-fuel, 
were employed.” And with your permission I would add, that by 
utilising the double bottom for a like amount of oil fuel—as is now 
carried of coal—the stability of the vessels would be increased, as 
the weight would be lower, and an additional improvement would 
be derived. Further, it would have added interest to the subject 
of Mr. White’s paper, had he felt himself at liberty to make a 
statement as to why oil fuel was not adopted in H.M. ships, seeing 
that when properly applied—weight for weight—it is three times 
as efficient as coal ; that is to say, H.M. ships with oil fuel—ex- 
cluding coal—would be enabled to travel three times the distance 
—at an equal speed—to what they can now do; and that, too, with 
the collateral advantages of perfect combustion coupled with the 
total absence of smoke, soot, ashes, and labour, as oil fuel is prac- 
tically automatic in action. It is to be hoped, however, that the 
Admiralty will not try to use oil as a ‘‘supplementary fuel,” for 
but little, if any, advantage would result. Any attempt at combina- 
tion of oil fuel with coal will inevitably, from the nature of the 
things, result in failure, Epwiy N,. Henwoop, 
Naval Architect and Engineer, 
22, Great St. Helens, London, E.C., 
March 19th, 





STEAM AND SHIPBUILDING AT HIGH ALTITUDES. 

Sir,—A correspondent in your last issue solicits information 
which he seems anxious to obtain, but is unlikely to get in 
England, if anywhere else, as to the behaviour of steam at high 
altitudes. If anything is obtainable it will probably be in America, 
where locomotives have been worked for longer periods and at 
higher altitudes than anywhere else in the world, as in the Rockies, 
at different places, the highest I have seen being at and up Pikes 
Peak, the summit station of which is 14,147ft. above sea level, the 
line being worked by Abt locomotives built by Baldwins. The 
Lima-Oroya Railway—also in Peru—attaining similarly high 
altitudes to Pikes Peak, should also afford the desired experience, 
which would probably be cheerfully given on application to the 
engineers of either of these lines, W. WARREN, 

ashwood House, E.C., March 20th. 





BALANCING LOCOMOTIVES. 

Sir,—This question interests me, and I bave no doubt all others 
concerned ie aceaibae questions, but I think many like myself 
who are occupied with the practice of these things would be 
glad if Mr. Rolfe and others who write upon them would use 
ordinary engineering terms, and not give us the bother of trans- 
lating modern class-room pedantry in terms into the words they 
mean, and into words which all who are responsible for design, con- 
struction, and working of locomotives use to express these things, 
were taught with, and which have the advantage of describing 
what is meant. Why, for instance, should we be asked to use 
vector and vector radian, instead of saying what we mean in 

London, March 19th. ENGINEERING ENGLISH. 
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WE are informed that the new yacht building by 
Messrs. Ramage and Ferguson, for Lord Algernon Gordon Lennox, 
is to be fitted with Belleville boilers. The engines are to indicate 
700-horse power. 
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NEW TWO-HORSE TRAMCARS—GLASGOW CORPORATION 


THE MIDLAND RAILWAY CARRIAGE AND WAGON CO., SHREWSBURY, BUILDERS 
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TRAMCARS FOR THE GLASGOW CORPORATION. | double cold without flaw, and to have a breaking strength of 





Tue Midland Railway Carriage and Wagon Company is 
now building at its works at Shrewsbury a number of tram- 
cars for the Glasgow Corporation. We give to-day an illustra- 
tion of one of these cars, together with a drawing showing 
some of the details. The cars are required by the Corpora- 
tion in consequence of the expiration of the lease under which 
the Glasgow ‘I'ramway and Omnibus Company now conduct 
the tramway service in that city. The Corporation have 
power under their local Acts to work the tramways on their 


own account, and they are about to avail themselves of their | 


right to do so in accordance with what there seems to be 


good reason to believe is the general wish of the ratepayers. | 
The Corporation having come to this determination, were | 
willing, as we are informed, to take over the premises, work- | 
ing plant, and stud of the tramway company as a going | 
concern at a valuation, but a difficulty arose in respect of the | 
claim of the company to the right to run omnibuses in com- | 
The Corporation 


petition with the Corporation tramcars. 
declined to admit this right. It was, however, insisted upon 
by the company, and the negotiations entirely fell through, 
the Corporation being left in the position of having to provide 
by the 1st July next everything necessary for carrying on the 
undertaking. Accordingly a large order for tramcars has 
been entrusted by the Corporation to the firms in the Midland 
counties who have great experience in this class of work, and 
amongst others to the well-known builders to whom we owe 
the drawings and photographs from which our illustrations 
of the cars and details have been made. The design of the 
cars is that of Mr. John Young, the general manager of the 
Tramways Department of the Corporation, who has certainly 
succeeded in producing a vehicle which not only embodies 
every recent improvement, but adds something to the comfort 
and convenience which tramcars have hitherto offered to the 
travelling public. 

It will be seen from the illustration that the cars present 
a handsome appearance, and that they have an unusuall 
large window-space. In full working order, each car, thoug 
it will afford accommodation for eighteen passengers inside 
and for twenty-two outside, will not weigh more than 46 cwt. 
One of the objects aimed at by Mr. Young is to reach the 
minimum weight which will safely and serviceably support 
as many as forty passengers. To secure this object the some- 
what slender-looking framework of the body is made of first- 
class white English ash, in the selection of which great care 
has been taken. The length of the body is 12ft. Gin., the 
length over platforms being 21ft. lin., and the width 6ft. Gin. 
The height is 6ft. 7in. from floor to roof. Inside, the seats 
and the interior roof are of alternate strips of pitch pine and 
sequoia, the effect of the contrast of colour being very satis- 
factory. The interior casings are of teak, panelled with 
Trieste oak. The outside panels are of mahogany painted in 
crimson lake with gold linings. The wheels are of chilled 
cast iron, and the axles of Siemens-Martin mild steel. The 
lighting is by one incandescent electric lamp at each end of 
the car, furnishing light to the roof lamps also. Current for 
these lamps is supplied by secondary batteries under the 
stairs on the platform. A special feature of the car is the 


excellent means of ingress and egress afforded by the long 


stepboard, conveniently divided, as will be observed, by the 
upright brass standard supporting the canopy. 

Our illustrations are so complete that it is unnecessary to 
enter into detailed description. 








The general design is shown | 


| 


by the engraving above, while the constructive features are | 


fully explained by the engravings on pages 239and 243. The 
construction of the azle-boxes is shown by the engravings Figs. 
1, 2,3,and9. Special attention has been paid to the draw- 
bar connections, so that an elastic pull is given to the car 
in starting, so that no severe jerk can be felt in the car. It 
is intended also to improve the character of the pull on the 
horses’ shoulders. The details are shown in Figs. 4 to 8. 
The car wheels are 30in. diameter, bored to 2°687in., 
the axles being 2°75in. diameter at centre and 2°562in. in 


| before the occupants of anot 


| thirty tons with 25 per cent. elongation. 


| TUNNARD AND KEAY’S ELECTRIC AUTOMATIC 
FIRE ALARM. 
THERE are very numerous cases in which the destruction 


of valuable property might be averted if suitable means were 
at hand for giving automatic notification of the presence of 

















| apply automatic signals in case of a rise of temperature above 
| the normal, but such apparatus has seldom been of sufficient 
| delicacy to of much service; in fact the instrument wag 
| usually only put in action after the fire had obtained a good 
| hold upon the structure. Other types of apparatus have been 
| in use in which water is automatically turned on by the melt. 
ing of a fuse and applied over the seat of the fire. 

The present system appears to us to be controlled by a 
thermostat of great delicacy, that is to say, by one which igs 
| affected by a very small increase in temperature, and the 
apparatus is shown in Figs. 1 and 2. A glass vessel similar 
| to a thermometer, but with a mercury bulb of very large size, 
| is mounted upon a wooden support which can be fixed either 
| vertically or horizontally upon a wall. The tube itself is in- 
| tended to be protected by the wire netting shown in Figs, 1 

and 2. The tubular part of the thermometer above the bulb 
is made with its lower part of comparatively large internal 
diameter, so that the divisions upon the scale are at short 
intervals from 70 deg. to 81 deg., but above 81 deg. the tube 
is of smaller internal diameter and the scale readings are 
larger. A platinum wire is fixed into the end of the tube and 
also into the bulb, so that as soon as the temperature of the 
room reaches 90 deg. Fah., electrical contact is made through 
the mercury from one end of the thermometer to the other. 
The whole apparatus thus constitutes a thermostat of 
great delicacy, which can of course be designed to make 
contact at any given temperature. 


This instrument is the controlling apparatus, and is known 
| to be of great accuracy from the results obtained by its use in 
| incubators, where it regulates the temperature of the egg 

drawer, maintaining there a constant temperature of 104 
deg. Fah. The thermostat acts as the automatic switch 
| which closes an electric circuit, and the energy supplied by a 
few cells is used to indicate both visibly and audibly the 
presence of abnormal heat. When fitted up in the most 
complete manner an electric bell and a set of drop indicators 
are provided upon each floor of the house ; a large size bell is 
fixed outside the house or upon the gate-post, so as to give 
notice to passers-by. By connection to the nearest fire station 
warning is given there, and the exact locality of the fire 
| indicated. It is, of course, not essential that the whole of 
these connections should be made, but that method gives 
the greatest protection. In many cases it may be judged 
sufficient to have one gong and indicator board in the 
| entrance hall of a house, and one gong outside. 
| Fig. 3 shows a diagram of the complete arrangement. The 
part A is that in the fire station and the part B that in the 
house. A small battery « consisting of about four dry cells is 
required in the house, and the drop indicator board b may be 
fixed in any convenient locality. The board has one terminal 
for each indicator drop, and one terminal for the common 
return wire c; the gongs d are placed in the rooms or in other 
suitable positions in the house, and the switches e are used 
for testing to see that all isin working order. The thermo- 
stats are lettered /, and one is intended to be used in each 
room. Considering first a simple installation in a house alone 
and no connection with a fire station, the relay g would be 
used with one armature only. We are now able to trace the 
connections. Current passes from the battery a along wire i 
through one of the thermostats—which we may suppose has 
closed the“circuit—and causes the corresponding drop to fall 
in the indicator boards b. 
It then passes out by the 
common terminal on the 
right, round the windings 





of the relay g and through 
the switch j to the centre of 
the battery. The drop in 





the indicator thus records 
the locality of the fire 








visibly, and the armature 
at the right end of the 
relay g is attracted and 
contact is made. The whole 
battery is now in circuit 











with the bells d, which are 
all in parallel, so that 
warning is given audibly 
throughout the house. It 
will be seen that the large 








gong k is also in parallel 
with the bells d, so that 
notice is given outside the 





house to passers by. The 








switches ¢ form a useful 
means of testing the work- 





——. 





ing of the apparatus; as 
by closing a switch the 
same effect is produced as 
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fire in its early stages. Many country houses are provided 
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though a thermostat had 
automatically made con- 
tact. If it be desired to 
connect the house to a fire 
station, so that notice may 
be given automatically, 
certain additions are neces- 
sary. The relay g is pro- 
vided with an armature at 
the left end, as well as the 
one already in use at the 
right end, and a line wire / 
is carried to the fire station 
A. In this wire is inserted 
the Getector galvanometer 
m, and a testing switch. 
It is obvious that the two 
armatures of the relay 7 
will now be attracted at 
the same time, and besides 
the warning given in the 
house a current, which we 
may suppose to proceed 
from the earth plate E 
in the house, will pass 
to the fire station along 
| the wire 1, will there enter 
* the indicator , and cause 
a certain drop to fall; 
this drop may indicate 
merely the name of the 
street in which the fire has 
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, occurred, all the line wires from premises in that street being 


with adequate means of extinguishing a fire of moderate size, | connected to one terminal on the indicator board. In the 
but it frequently occurs in old and rambling structures that a | case of important public buildings it is, however, preferable 


fire may have almost conan one portion of = —e 
er part are aware that anything 


that there should be provided a special wq Ad the building 
itself, so that no time may be lost by the brigade. After 


the bearings. Each axle is guaranteed to bear bending | unusual has occurred. Many attempts have been made to leaving the drop the current passes through the windings of 
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NEW TWO-HORSE FORTY-SEAT TRAMCARS—GLASGOW CORPORATION TRAMWAYS 





THE MIDLAND RAILWAY CARRIAGE AND WAGON COMPANY, SHREWSBURY, BUILDERS 


(For description see page 242) 


Fig .f. 























ie 

















r 
2on- — -— -— - —_ - —- - 
+ 




































—s iF 











bd 














[oS ----- 





























ee V4 coi | 
Re - : 
Ast 
Malleabie| ij i | 
/ron\ lj } ! 
| > i - Dad j . 
= | o « a : ' 
| : _ | | qWroughr ) 
Y & 2 : ee? mee iran’; ’ 
jx . H 


SS 








ZY rl 
as 


ASS 




















t 
+ 






by t 





woceesenee: bw a 
L x 


: i aes . i 
Or GY oe =e ute... Wrought 
a. ------0+ =O 
‘ : = eee. oe - cana 


-&- 








~ 


Lay 


ae ee 


fig ah 











































at Se 











dia bolts 


é 





























p pes Dust Shield | 
Z : Z Di ee 
| ged 
AED Wie ee 


Sag” 





om ~-+-~-)- ~~ — Mought sg 9 acca tveontadieeeisaniia iat ~ —----} = 
{----4—— ; 
= rt yn a 
“ stereeee “ oe - 10g > 
Fig.7 besa 
Fam,” Ln Ly ; ™ 
: Fig.8 its Fig 9 











to be made 
to Suit 60x | a 








Swan Eno 








the relay 0, and this causes the armature to be attracted; | they are constructed with closed covers, which have merely | 
the current then passes by the earth return E to the earth | a central hole through which a special key can be inserted. | 


connection E in the house. A battery » at the fire station 
provides the current for this purpose. From the middle of 
the battery pa circuit is taken off for the gong q, and the 
relay contact being supposed made, the gong q is set ringing. 
A general switch 7 is provided above the indicator board n, 
which enables the fireman to stop the gong ringing. It will 
thus be seen that the system of warning is complete, and, if 
the batteries are tested from time to time, there does not 
appear to be any reason to doubt the effectiveness of the 
apparatus. 

We recently examined a complete set of apparatus which 
had been installed by Messrs. H. S. Tunnard and A. M. 
Keays, the inventors, in Palace - chambers, Westminster, 
where it had been arranged for —— of explanation. The 
thermostat was caused to work by being heated with a small 
spirit lamp, and the action of the mercury appeared to be 
very rapid owing to the large capacity of the bulb of the 
thermostat. One of the great advantages of the system 
appears to be that a passing policeman or other person hear- 
ing the outside gong ringing would be able to give the alarm 
at the nearest fire station, in cases where no direct com- 
munication was made by wire, and in cases where such 
communication was in use early aid might be brought to the 
inmates by neighbours. The inventor also intends to apply 
the system to ships as a means of warning against excessive 
heat in the hold or coal bunkers. In order to prevent any 





chance of the switches in the house being tampered with, 








HARBOURS AND WATERWAYS. 


Potomac River, Washington.—In the “ Proceedings ” of the 
American Society of Engineers an interesting account of 
dredging operations carried out in this river is given by Col. 
P. C. Hains. The Potomac, from Little Falls to its mouth, 
is tidal, the rise being about 3ft. at the falls and 14ft. at the 
mouth. The drainage area is 20,000 square miles, and 
freshets reach to a height of from 4Oft. to 45ft. at the falls, 
discharging 380,000 cubic feet a second. The deposit brought 
down in floods has settled in large flats about the mouth of 
the river, through which several narrow channels used to 
wind their way to sea. These flats continued to increase in 
size until they became a nuisance, especially as the whole 
sewage of the city was discharged on to them, and they 
became dangerous to the health of the city. In 1881 a Com- 
mittee was appointed by the Senate to investigate the condi- 
tion of the river and find a remedy. The result of the report 
of this Committee was an appropriation of about £83,000 to 
begin the work of improvement, consisting of deepening the 
main channel to a depth of 20ft. over a width of 400ft., and 
using the material removed in raising the flats. Since then 
further appropriations have been made, and the amount 
expended up to the present time is about £350,000, and it is 


expected, before the scheme is entirely completed, the cost 
will have reached £560,000. The quantity of land reclaimed 


| by being raised by the dredgings amounts to over 600 acres, 
| which is valued at £600,000’; the quantity of material which 
| has been used in raising this being over 84 million cubic 





yards, 

The method pursued in dredging when the work first com- 
menced was by loading the dredged material into barges, 
which were conveyed to a basin located at a convenient point, 
when it was discharged and again raised and lifted into wagons 
in which it was conveyed to the place of deposit. The track 
was carried on trestles made by driving piles into the flats. 
It required about 1ft. lineal of track way for about 70 cubic 
yards of material discharged, which added 2 cents per cubic 
yard to the cost of material handled. After the material 
was dumped it had to be levelled by a Worthington pump 
which forced water through a 4in. pipe with hose and nozzle. 
The average depth from which the material was dredged was 
18ft. below tide level, and it was raised 8ft. above this. At the 
receiving place it was raised 28ft., the rise of the track was 
6ft., making a total lift of 60ft., while the average difference in 
level between the material raised and that deposited was only 
21ft. The dredging and conveying cost 21:2 cents — say 


| 103d.—per cubic yard of barge measurement. 


Subsequently hydraulic dredging was resorted to. The 
material was raised by a centrifugal pump through cast iron 
pipes with flexible joints, and forced through iron pipes 
carried on pontoons, and across the flats to the place of 
deposit, which was from three-quarters to one mile distant, 
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The discharge pipe of the pump was 2lin. diameter, and two 
engines were required to work the machinery, each having a 
22in. cylinder, and 24in. stroke, and making 150 revolutions 
a minute, steam being used at 90 lb. pressure. The pump 
had a capacity of 10 cubic yards per minute in stiff blue clay. 
Under favourable circumstances 30 to 40 per cent. of the 
volume pumped was solid matter; but as a rule the quantity 
was from 10 to 20 per cent., and this gave the best results. 
In soft material one dredger averaged 350 cubic yards an 
hour, with a length of discharge of 3000ft., and height above 
water varying from 6ft. to12ft. On one occasion 800 cubic 
yards was discharged at a height of 10ft., and at a distance 
of 1200ft. Clay in passing through the pipes took the shape 
of balls 5in. diameter. Boulders Tin. in diameter passed 
through the pump and along the pipes. The velocity of the 
water through the pipes was from 10ft. to 15ft. per second. The 
cost of five million cubic yards deposited by this method 
averaged 114 cents—say 53d.—per cubic yard as measured 
in situ, which was reckoned as 20 per cent. less than barge 
measurement. The settlement of the material when there 
was much sand mixed with it was very little, but when it 
was pure mud it settled from 2ft. to 3ft. in as many years, 
and at the end of seven years a further 1}ft. 

Another method of raising the material was also tried, 
consisting in dredging the material into barges and conveying 
it to a pump situated at the edge of the flats. The ed 
material was dumped into a hole, from which it was sucked 
up by the pump and forced into a shoot which carried it to 
the place of deposit. The mode of operating the pump was 
to fill a cylindrical tank with steam, which was condensed by 
a jet of cold water, causing a vacuum, and an inrush of mud 
through a pipe leading to the hole where the dredging had 
been deposited. When the tank was full a valve was closed 
_ steam again forced in, which drove the mud up into the 
shoot. 

Geelong.—The new channel which has been cut through 
the sand barat the entrance to Corio Bay, at a cost of £85,000, 
and which has occupied twelve years in dredging, was opened 
by the Governor in December last. The new channel, which 
is 12,290ft. long and 132ft. wide, with a depth of 22hft. at 
low water, is to be called the Hopetoon Channel, in honour of 
his excellency the Governor. 

Bermuda.—Messrs. Pearson and Son have undertaken a 
contract for excavating a channel through the rock in the 
epen sea. For this work they are having constructed a very 
powerful bucket ladder dredger, the same character as that 
which they used for cutting the channel through the rock in 
the harbour at Alexandria, having sold that dredger to the 
Egyptian Government. This machine will be sufficiently 
powerful to cut a way through the rock without the use of 
blasting. In cases, however, where the rock proves too hard 
for this, special rock-breaking machinery is provided. The 
dredger is being constructed by Messrs. Lobnitz and Co., and 
has 800 tons hopper capacity, with a displacement when 
loaded of 2200 tons, and will steam seven knots. The 
dredging gear, ladder, and bucket chain are probably the 
strongest ever made, and weigh 100 tons. The propelling 
engines are 800-horse power, and those for the dredging 
machinery 1000-horse power. The dredging gear is to have 
sufficient excess of strength to pull the engine up in case 
of any impediment being met with in working. 

Russia.—The Russian Government are taking active steps 
for the purpose of giving greater facilities for the movement 
of their navy out of the Black Sea and Baltic ports into the 
open ocean. Already there has been established an important 
naval station at Vladivostok, on the southern extremity of 
the coast of Eastern Siberia, whence cruisers can obtain easy 
access tothe Pacific. Steps are now under contemplation for 
the establishment on the northern coast of Europe of a 
naval port which will give similar facilities in the Atlantic. 
Surveys have recently been made with the view of construct- 
ing an open water port upon the Murman coast in Russian 
Lapland, not far from the confines of Norway, and it is 
intended that a railway shall connect this port with the Gulf 
of Bothnia and St. Petersburg. At Libau, the most southern 
harbour which Russia possesses in the Baltic, and which is 
free from ice sooner than the other ports, a naval harbour is 
being constructed, protected by a concrete breakwater. From 
the harbour a canal will lead to two basins, one 2400ft. by 
900ft., and the other 1800ft. by 600ft. Adjoining these basins 
other docks and also workshops are to be constructed. 
About 8000 men are employed on this work, which it is 
expected will be sufficiently completed for use within a short 
time. 

There is also a proposal to construct a canal to connect the 
river Niemen with Windau, for the purpose of diverting the 
timber exports from the German ports to Russian territory. 
Windau is situated a few miles north of Libau, on the Cour- 
land Coast, and is well adapted for the purposes of trade, 
having a commodious harbour with a depth of 25ft. nearly up 
to the shores, and the port is seldom closed with ice. At 
present the timber from Russia and Poland is floated down 
the Vistula and the Niemen to Tilsit and Memel at the mouth 
of the latter river, and to Dantzic at the mouth of the 
former. If the proposed canal is made, a large part of this 
traffic would be diverted to the Russian port for export. 








LONDON ASSOCIATION OF FOREMEN ENGINEERS AND DRAUGHTS- 
MEN.—At the usual monthly meeting of this society, held at the 
Cannon-street Hotel on Saturday, the 3rd inst., the President, 
Mr. W. H. Bale, in the chair, a lecture was delivered by Professor 
W. J. Lineham, M.I. Mech.E., on ‘‘ The Uses of Curve Diagrams ; 
or, Picture Writing forEngineers.” After showing how to construct 
diagrams, and pointing out the differences and peculiarities of a 
number of diagrams, showing the results of testing various metals, 
he showed by practical experiment with a spring loaded gradually, 
until past its limit of elasticity, that while the spring remained 
elastic the diagram was a straight line, and that when it curved 
over the spring had been strained beyond the power of returning 
to its original position, He then explained the methods and 
apparatus in use for testing and producing diagrams auto- 
ey, and mentioned some of the difficulties which had 
to overcome. He described the latest system of producing 
diagrams autographically by photography, and mentioned that 
although only recently perfected, he had found a report in THE 
ENGINEER as far back as 1868 of some experiments made by Messrs. 
Bryan Donkin and Company, in which the same principle was 
employed to secure a record of the temperature of condensed water 
from a steam engine, and it was there stated “the same principle 
can be applied in various ways to record the pressure of steam, &c.” 
Mr. Lineham showed how diagrams might be effectively used for 
showing fluctuations not only in connection with metals and 
machinery, but in associations and even personal and household 
expenditure, and concluded with a few remarks on the work they 
were doing at the Goldsmiths’ Institute, New Cross. He said they 
imitated the workshop in every particular, real machines were 
being built, and the lectures were all of a practical character. The 
society's annual dinner will take place on April 21st. 





ROYAL COMMISSION ON THE WATER SUPPLY 
OF LONDON. 

In our previous articles on this subject we stated that | 
we whack probably publish a map showing the flow of | 
underground water in the county of Hertfordshire, bear- | 
ing out the views expressed in the report of the Assistant. | 
Commissioner, Mr. R. E. Middleton, on the surface flow 
of rivers, and on wells and rivers in the vicinity. 

The map accompanying the report appears to be well | 
worth attention and development. We publish it on a 
reduced scale ; its object is to indicate the level of the 
subsoil water, the direction of its flow, and the limits of 
the underground as compared with the visible watershed. | 

A reference to Mr. Middleton’s report will show that | 
owing to the exigencies of the work, the water levels have 
been taken at various times, and are not therefore in all 
cases comparable, that the fluctuations in level in the 
high land and at a distance from visible outlets are con- 
siderable, whilst wells placed in close relation to visible | 
rivers, and which always work in sympathy with the 
river, show quite small fluctuations, and the depth of | 
water in them is at all times small. 


|subsoil water is not always the course of the river Ver, 


| and towards the river Lea, and that the boundary of the 
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source of supply of the Chadwell Spring, and if followed 
up by careful gaugings of the river at Wolmers, would 
prove what is the quantity of water which passes from 
the Mimmshall area—which can be measured with great 
accuracy—into the chalk basin, and thus determine the 
amount of percolation in such an area; it would also be 
possible to determine the flow in other areas in a similay 
manner. 

To illustrate the difference in the direction of the flow of 
the surface streams as compared with the underground 
current, by reference to the map, immediately below the 
town of Dunstable on the west side of the map is the village 
of Kensworth, at which point in high-water seasons the 
river Ver has its source. It will be noted by the direc. 
tion of the arrows that the general direction of flow of 


but more or less at right angles to its general direction 


underground watershed of the river Lea is in the district 
almost coincident with the course of the river Ver, or to 
the westward of it, and that therefore the underground 
supply does not contribute to the river Ver, except in very 
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MAP SHOWING UNDERGROUND WATER FLOW IN HERTFORDSHIRE 


Deep wells in close contiguity to a river indicate that | 
the source of supply is generally below the river level, and | 
that they have no connection. 

The map proves that the contour of the surface does 
not at all necessarily indicate the direction of the under- | 
ground stream, and that it may even cross the course of | 
one river and form the supply of another ; and, admitting | 
this to be the. case, it may miss the visible river alto- 
gether and find its own outlet in the sea. There is a | 
notable instance of this some few miles off the Lincoln- 
shire coast. 

So far as it has been determined, the underground 
watershed falls within that of the surface watershed to 
the north, where there is a steep escarpment on the 
northern boundary, but outside it. To the westward, 
where the steep escarpment faces north-eastward, and 
where probably the underground area saturated is larger 
than appears on the surface, the flow from the area of 
the Mimmshall Brook, the water from which is very 
largely absorbed into swallow holes, appears to find its 
way into the river Lea near Wolmers, and no doubt a 
further and more complete examination of the wells, on 
the lines laid down by Mr. Middleton, would prove 
definitely whether this be the case or no, and what is the 





high-water seasons, when the level of the subsoil water 
is practically at ground level, and this notwithstanding 
that high ground is interposed between the two rivers. 

In fact, the investigation opens up a large field for 
similar work in numerous other districts, where pumping 
for town supplies has been debited with the blame of 
lowering water in adjacent springs, streams, and wells, 
when the lowering has been due to entirely different 
causes—in some cases, natural causes, in others artificial, 
but not connected even indirectly with pumping, but due 
in some cases to railway cuttings, tunnelling, or sewer- 
ing, land draining, &c. Hitherto, pumping for town 


| supplies has always been the convenient scapegoat. 








Tue oil tank screw steamer Baku Standard, 3700 tons 
burthen, has arrived at Avonmouth, Bristol, after steaming long 
ocean voyages by using oil for fuel instead of coal. She was built 
a few months ago, and her bunkers were fitted up for oil or coal, 
and she was equipped with all the appliances for using oil in her 
furnaces. After a trial trip from Newcastle to Dartmouth she 
steamed to America, and has now recrossed the Atlantic from 
Philadelphia, using oil only out and home, and is the first steamer 
to thus cross the Atlantic. 











Marcu 23, 1894, 


THE ENGINEER. 





245 








——— 
RAILWAY MATTERS. 


Tur death is announced, on the 20th inst., of Admiral 
. B (. Dent, who was for more than a quarter of a century 
te superintendent of the London and North-Western Railway, 
He was in his 63rd year. 

Anorner landslip has occurred on the Hastings branch 
f the South-Eastern Railway, near Crowhurst siding. The sub- 
sidence destroyed about 100 yards of the up line, the ground 
having sunk to the extent, it is reported, of 4ft. A breakdown 
gang has been engaged in re-constructing the line. 

Ir is announced that His Royal Highness the Duke of 
York, K.G., has si nified his intention of presiding at the thirty- 
sixth ‘anniversary dinner of the Railway Benevolent Institution, in 
aid of the funds, to be held in May next, when he will be suppertad 
by the directors and chief officers of the principal railway 
companies, 

Since the Midland Railway Company initiated the 
olicy of acquiring and hiring out wagons, it has carried it on with 
haracteristic enterprise. The we now own 111,435 wagons, 
of which 75,392 are goods and 30,741 coal and coke wagons. 
Timber trucks figure up to 2019; cattle trucks, 1485 ; covered 
goods wagons, 1778; and creosote tanks, 20. 


Our Sheffield correspondent, writing concerning the 
report which is current that the Dore and Chinley Railway is to be 
opened for passenger traffic on the Istof May, says: This cannot be 
quite correct. The Midland directors are unable at present to fix 
any definite date for the opening, but hope to be shortly in a 
position to send the necessary plans and papers to the Board of 
Trade, and the opening will, of course, depend upon the date on 
which the Government Inspector examines and passes the line, 


Tne success which has attended the issue of fortnightly 
tickets for the whole of the Belgian State Railway system, at the 
rates of 50f., or £2, for first-class ; 38f., or 30s., for second-class ; 
and 35f., or £1, for third-class, has induced an association of 
hotel keepers in Elsass-Lothringen to petition the railway direc- 
tion of the German Empire to introduce a similar measure in 
favour of the annexed provinces, and the petitioners urge the 
fact that such an arrangement is in force over the Wurtemberg 
railways, 

Ix concluding a report on an accident at Upwey 
Junction on the 23rd January, Major Marindin calls attention to 
“the excessive hours of work of the drivers and firemen employed 
upon this branch, viz., fourteen hours five minutes, and twelve 
hours three minutes on alternate days for six days in the week, 
while the hours worked by the guard are also too long, I submit 
that the company should be called upon to furnish a revised 
schedule of working hours for the men, in accordance with the 
provisions of the Regulation of Railways Act of 1893.” He does 
not say how many hours out of the fourteen these men were merely 
waiting about, getting rid of time. 


Tue report of the directors of the North British 
Railway Company for the half year ending January 3lst, 
to be presented at the meeting next Thursday, shows that the 
total receipts amounted to £1,715,058 10s, 8d.; an increase of 
£40,890 Ss, 9d. on merchandise, minerals, and live stock; and 
a decrease of £7117 17s. 4d. on passengers, parcels, and mails. 
The total expenditure was £814,186 16s. 1ld., or a decrease of 
£24,242 10s. 9d.; the balance of net revenue admitting of the pay: 
ment of 3 per cent. per annum on the ordinary preference stock, 
and 1 per cent. on ordinary stock. The locomotive power cost 
£226,740 4s, 1d., and maintenance of way and works £154,745 10s, 11d. 
Traffic expenses reached £269,064 11s. 4d. 


We regret to hear of the death of Mr. Thomas 
Brunton, genera] manager of the Glasgow and South-Western 
Railway Company, who succumbed early last Saturday to an 
attack of influenza, by which he had been almost completely 
incapacitated for business during the last nine weeks. The 
deceased gentleman only succeeded Mr. James Morton, the late 
well-known general manager of the line, two years ago, and his 
death at the early age of fifty-six has occasioned much regret in 
Scotch railway and commercial circles. We gave a brief sketch of 
Mr. Brunton’s career at the time of his promotion to the general 
managership of the company he has served since 1865. It only 
remains to add that, though his period of office has been too short 
for him to leave much mark on the policy of the Glasgow and 
South-Western Company, his management indicated a prudently 
progressive line of action, and that the good relations between the 
company and its employés of all grades, so judiciously fostered by 
his predecessor, were fully maintained under his rule. 


A Boarp of Trade report has been issued on an accident 
which occurred on the 23rd January, near Upwey Junction, on the 
Abbotsbury branch of the Great Western Railway. In this case, 
as the six p.m. train from Weymouth to Abbotsbury, consisting of 
engine and tender—running tender in front—two third-class brake 
carriages and one composite carriage, was rounding a curve to the 
left, about 140 yards from Upwey branch platform, from which it 
had just started, the leading wheels of the engine, as it was then 
running, left the rails, and ran with the right wheel close outside 
the right rail and with the left wheel in the 4ft. way for a distance 
of 100 yards, when the train was brought toastand. No other 
wheels left the rails. No person was injured, and the damage to 
the rolling stock was almost x‘/, but seventeen bracket chairs, 
eleven fish-bolts, and ten tie-rods were broken. Where the engine 
left the rails the line is on an embankment, the extreme height of 
which is 37ft., the gradient isa falling one of 1 in 44, and the 
curve, nominally a 12 chain curve, had a radius of only 8} chains, 
The curve, which is a correct 12 chain curve at the commencement 
close to the starting signal, gradually gets sharper, until reaching 
a point about 50ft. from the point of derailment, when it becomes 
an 8} chain curve for a short distance, after which it improves, 
There is no check rail, The cant is about 4in., and the gauge is a 
little over }in. slack, and both are even and regular. The engine 
was a six-wheel coupled goods engine, with a six-wheeled tender, 
It was built at Swindon in 1872, and was last in the shops from 
September 14th, 1893, to January 10th, 1894, when it was 
thoroughly repaired, and was fitted with a new boiler and new 
cylinders. Up to the 14th September, 1893, it had run 473,151 
miles, and between the 10th January, 1894, and the date of the 
accident it had run 393 miles, Since it recommenced running it 
had, before the accident, passed over the Abbotsbury branch 
sixteen times, The weights and wheel-base of the engine are as 
follows :—Leading wheels, 12 tons 4cwt.; driving, 12 tons 4 cwt.; 
trailing, 8 tons 6cwt.; total, 32 tons 14cwt. The wheel-base is 
from leading to driving wheels, 7ft. 6in.; from driving to trailing 
wheels, 8ft. 4in.; total, 15ft. 8in. Major Marindin wrote the 
report and says:—‘‘ This accident was due to the curve upon 
which it occurred, ~—— too sharp for an engine with so long a 
rigid wheel-base as 15ft. 8in. to run round with safety in the 
absence of a check rail. Happening as it did upon a high embank- 
ment, it is most fortunate that the speed was very low. The 
engine was running with the tender in front, and although this is 
not at all advisable as a rule, it seems likely that in this case the 
fact of the tender wheels being on the rails, in front of the pair of 
engine wheels which had run off, tended to keep the engine in line, 
and to prevent it from running off at a tangent over the edge of 
the embankment. On the other hand, the weight on the trailing 
wheels of the engine, at that time the leading wheels, is so much 
less than the weights on the other pau of wheels, that they were 
more likely to mount on the sharp curve than the proper leading 
wheels would have been. The engine was in first-class order, but 
no doubt, being only just out of the shops after thorough repair, 
was more rigid and — likely to accommodate itself to a sharp 


curve than if it had been running for a longer time.” 








NOTES AND MEMORANDA. 


Tue health reports for last week show that the death- 
rate of London declined to 19-3, For the previous week it was 20°4 
per 1000 annually, against an average of 19-9 for the thirty-three 
great towns. Thus, as is often the case, the death-rate of Poe sa 
was nearly the same as the average of the greater part of the chief 
country towns, 


A DEFICIENT rainfall in the Thames basin is again 
recorded hy Professor Crookes and Dr. W. Odling. During 
February the fall was only 1*6in. instead of 2°92in,, the average 
of 25 years. February of 1893 was in excess of average, but 
March was very dry, Perhaps the fall of the two months combined 
will be nearly equal, 


In a recent paper on alloys of iron and nickel, M. F. 
Osmond says the initial temperature of the alloy and its speed of 
cooling have the same effect on its properties as in the case of irons 
containing the same carbon percentage, and are not of such 
importance as in the cases of hard steels and alloys of iron with 
tungsten and chromium, 


AccorDING to an account of experimental study on the 
expenditure of energy corresponding to the chemical action of 
light, by M. Georges Lemoine, the results show that in the case of 
the exothermic mixture of ferric chloride and normal oxalic acid, 
the ratio between the absorption corresponding to the molecular 
work and the total absorption does not exceed some ten- 
thousandths. Light seems to act only as an exciting agent in 
reaction. 


Ir is recorded that a simple method of determining 
stresses was adopted by the architect, Savage, of St. Luke’s, Chelsea. 
According to Professor Aitchison, Savage took some clock chains 
and a board, put pulleys on a horizontal line at the distance apart 
of the springings of his vaults and marked the height of the rise on 
the board, then let the chain down over the pulleys till 1t touched 
the mark, and then weighted the loose ends, which gave him 
roughly the load at the abutments. If the vault had a lantern, he 
put on a weight equal to the lantern, which gave the curve that 
would carry it, and he had to increase the weights on the ends. 


Ar a recent meeting of the Paris Academy of Sciences 
a paper was read ‘‘On the Spontaneous Heating and Ignition of 
Hay,” by M. Berthelot. Hay dried and stacked under normal 
circumstances loses moisture and oxidises slowly, without being 
sensibly heated. The initial heating, where it takes place, is due 
to the action of ferments, but not the higher stages of the process. 
When the ferments are no longer capable of further raising the 
temperature without endangering their own existence, it often 
happens that purely chemical action steps in, and leads up to the 
ignition of the haystack. Nature says the temperature of ignition 
for these materials is far below red heat. 


A CRYSTALLINE metamorphic limestone deposit, equal 
in beauty and quality to the finest statuary marble of Massa- 
Carrara, Italy, is reported upon by Mr, C. F. Z. Caracristi, C.E., 
as existing in unlimited quantity in the department of Magdalena, 
Republic of Colombia. The stone is a great mass covering about 
60 square miles and lies one mile from the Carribean Sea, a few 
miles from the Bay of Caira and one day’s sail from the Panama 
Railway. It is white, gray, and black in colour, or varied with 
white, gray, black, and pink, and withstands a crushing strain of 
11,3001b. per square in. The engineer mentioned says that it can 
be transferred to New York for 133, per ton, and he estimates the 
cost of producing ion stone at the quarry at 30 cents gold 
per cubic foot. The Santa Marta railway passes within one-half 
mile of the quarries, 


An important discovery of coal has recently been made 
on burgh land at Highholm, Dumfries. Minerals have before been 
extensively tried for in this field, but without success ; two different 
companies losing between them nearly £20,000 in the attempt to 
find workable seams. The present lessees have sunk pits in a 
different part of the field, and after passing through three thin 
but workable seams, they last week had. the good fortune to strike 
what is known as the ‘‘ eight foot,” lying in two leaves, one 6ft. 
and the other 4ft. in thickness, From this it appears that the coal 
field is cut in two by a big fault, and that the former companies 
have always been working in the up-tilted seams, which are 
irregular and broken by faults. The seams now found have been 
tilted downwards, and lie in regular form, the coal being of ex- 
cellent quality. As the “ five foot” and ‘Dunfermline splint” 
are known to exist below the seams found, the opening of the field 
must be regarded as an important addition to the mineral resources 
of West Fifeshire. 


WHEN a bar of iron is subjected to tension, and plottings 
made of the increments in length and tensile stress, it is found that 
the regularity of the curve is broken by the short period of ductile 
extension when the elastic resistance is passed, the curve after- 
wards becoming more regular until the specimen is searing 
fracture. Mr. G. Charpy says :—‘ Iodide of mercury subjec?sd to 
compression exhibits an analogous curve, as the yellow mddifica- 
tion passes into the red form, when a certain pressure is reached— 
Mallard and Le Chatelier ; hence it is probable that in the case of 
iron and steel an analogous molecular transformation takes place. 
That this is so is now shown by studying the amount of residual 
magnetism left after twenty-four hours’ standing after magnetising, 
in bars previously subjected to — of tension corresponding 
with the points of increase.” The figures obtained—Comptes 
Rendus—with bars of soft iron, extra soft steel—0°12 per cent. 
carbon--and semi-hard steel—0°5 per cent. of carbon, show that 
the magnetism varies much when the tensile strain corresponds 
with the elastic breakdown referred to, but is sensibly constant 
when this region is passed. Hence the effect of permanent de- 
formation in the cold may be regarded as the development of an 
allotropic transformation in iron and steel, such as the conversion 
of a iron into B iron, 


At a recent meeting of the Cambridge Philosophical 
Society, Professor Hughes read a paper on the evidence as to the 
extent of earth movements and its bearing upon the question of 
the cause of glacial conditions. He referred to a former paper in 
which he discussed the first part of the be yevrinay viz., the evidence 
of glacial conditions offered by scratched stones and smoothed and 
striated rock surfaces. He then stated the second part of the 
question in the same form as that in which the astronomical theor 
of the cause of recurrent glacial conditions is usually put forward. 
He contended that there is abundant evidence of contemporary 
earth movements of such a kind and magnitude as would, if their 
possible effects were not destroyed or modified by other causes, 
produce greater vicissitudes of temperature than any that are 
required to explain the most extreme glacial conditions observed 
in pasttime. An examination of the succession of events as recorded 
in the crust of the earth shows that these greater movements of 
elevation and depression have been secularly recurrent, and an 
inquiry into the geographical distribution of the formations which 
are held to contain evidence of glacial action leads to the con- 
clusion that they are arranged round basins, and further that around 
the rim of these basins we have the clearest proofs from indepen- 
dent evidence of marginal movements of great intensity. The 
average fall of temperature as we ascend is observed to be about 
ldeg. Fah. for every 300ft. Therefore the reduction of tempera- 
ture due to such elevations as would resu!t from known up- 
heavals is quite sufficient to — the occurrence of glaciation 
anywhere. A consideration of the geographical causes of glacial 
conditions explains why the effect has not always followed when 
the upheaval is known to have been great enough to have produced 
it; seeing that it is along the axes and areas of greatest movement 
that the greatest denudation takes place, and the actual elevation 
represents only the excess of uplift over denudation, 
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MISCELLANEA. 


Messrs. Kortine Bros. announce that they have now 
removed from offices in the City to new offices at 53, Victoria- 
street, Westminster, 8.W. 


Mr. Martuews, of the firm of Coode and Matthews, 
has been summoned to Sandgate to report upon the condition of 
the sea wall there at once, more especially that part of the Sand- 
gate defences against the sea which in a recent storm showed 
signs of damage, 


A pLant which has been in course of erection during the 
past twelve months for the utilisation of waste gases at Glengarnock 
Ironworks has now been completed. While the works were in pro- 
gress radical improvements and extensions were also being made 
in the blast furnaces, 


Notices of opposition to the Bill for the reconstruction 
and extension of powers of the Thames Conservancy have been 
deposited at the Private Bill-office of the House of Commons from 
the Wilts County Council, the Hampton Local Board, the Staines 
Rural Sanitary Authority, the Corporation of Wallingford, and the 
South Norwood Local Board. 

GREAT complaint is being made concerning the water 
supply of Epsom, which, even at this time of the year, is being 
intermitted for hours at a time, and one correspondent speaks of 
supply of only two hours a-day, which certainly is alarming for a 
place where the great horse races import a large, though tem- 
porary, population of the tramp order. 


THE discovery of petroleum at Ashwick, Somerset, has 
resulted in numerous reports coming to hand of similar indications 
throughout the district north of the Mendips within the last few 
days. Three new places have been reported, making about fifteen 
in all. The majority are on the same geological stratum 
as Ashwick, and these extend over a total distance of nearly five 
miles, Three or four are in other directions, 


T. anp R. LEEs ann Co., engineers, of Hollinwood, have 
just brought out and patented a very simple form of automatic 
cut-off, suitable for small horizontal engines of the Colonial type. 
The principle of the cut-off is that it is under the control of a 
powerful governor, and cuts off the steam at each revolution, thus 
regulating the supply according to the varying load upon the 
engine, and at the same time effecting great regularity of speed. 
The whole arrangement is very simple, consisting of a lever in 
connection with a governor, dispensing altogether with the com- 
plications which are usual in many of these appliances. As the 
speed of the governor increases it raises the lever, and this in turn 
proportionately checks the supply of steam to the cylinder, 


THE maps and plans illustrating the Report of the 
Royal Commission on Metropolitan Water Supply have now been 
issued. Of most general interest are a contoured map of the 
Thames Basin, and a geological map of the same area, reduced 
from the Geological Survey map. Both sheets are on the scale of 
four miles to one inch ; the latter is illustrated by three geological 
seetions. Diagrams are given of the flow of the Thames and Lea; 
rainfall and percolation at Lea Bridge; gaugings of the Chadwell 
Spring ; quantity of water purified from the wells of the New 
River Company. There is also a map of Hertfordshire, which with 
additions we publish elsewhere, illustrating Mr. R. S. Middleton’s 
special report to the commission, which shows the underground 
water-contours, and a map by Mr. G. J. Symons showing the rain- 
fall in the basins of the Thamesand Lea. There are fourteen plates, 


THE Sheffield Electric Light and Power Company has 
now completed the work upon which it has been engaged for two 
years—the erection of a new power station, and the substitution of 
underground mains for overhead cables. The new power station is 
built in three spans, covering a superficial area of 2060ft. Two 
spacious and lofty spans have been reserved for the engines and 
dynamos, for incandescent supply. Four vertical engines, with 
their alternators, are now in line. One alternator carries an exciter 
on its shaft, and there are two separate exciters with engines. 
Foundations have been provided for an additional 500-horse power 
plant, which it is anticipated will soon be required to meet the 
demand. All the alternators are rope driven. With regard to the 
mains, seven miles of conductors have been laid in the compulscry 
area, with seven miles of separate pipes to meet future require- 
mepts. The price at present in Sheffield is sixpence per Board of 
Trade unit. On Saturday the Mayor performed the ceremony of 
switching the current through the underground supply mains. Mr. 
J. D. Webster has been the architect of the buildings, Messrs, 
W. and A. Forsdike the contractors, and Messrs. Tasker, Sons, 
and Co, the contractors for the steam and water service. Mr. John 
Tasker, who introduced both the telephone and electric light to 
Sheffield in 1885, was present at the proceedings. 


THe Home Secretary on Tuesday received a deputa- 
tion on the inspection of the metalliferous mines in Cumberland 
and North Lonsdale. Mr. Marston said that there had been six 
accidents in the last six months from falls of roof, due to insufficient 
timbering. That particular class of accident caused more uneasi- 
ness and dissatisfaction than any other class of accident. These 
accidents were due to insufficient inspection. Mr. Crane said 
there was enough work in the metalliferous mines in Cumberland 
to find full employment for one man. There was no doubt that 
the Cumberland metalliferous mines were more difficult to watch 
and take care of than the general run of metalliferons mines. He 
should favour the appointment of a practical miner, if additions 
could be made to the inspectorate. The Home Secretary, in reply, 
said he was going to bring in a Bill dealing with the whole law of 
metalliferous mines, which was so much in need of amendment. 
It was defective in a good many respects, and in particular for the 
provisions it made for the safety of the men as compared with the 
Coal Mines Act. They proposed to bring all the quarries under 
the metalliferous mines inspectors. He proposed to increase 
the number of inspectors — indeed, he had got the con- 
sent of the Treasury to it—ard would add to the staff for the 
metalliferous mines inspection certainly by two, possibly by three, 
one of whom would be mainly concerned with quarries. 


In connection with the scheme for the development of 
the port of Bristol and harbour, which the Bristol Docks Board 
has been so long considering, that Board on Monday adopted 
several recommendations, namely, that it would be inexpedient to 
spend a largesum of money with the sole object of providing 
accommodation for cargo boats of greater size than could enter 
the existing docks. There was a division of opinion in the com- 
mittee as to the expediency at present of providing accommoda- 
tion within the port for Transatlantic passenger steamers of the 
largest size, and it was urged that it was not desirable at present 
to recommend either of such schemes. The docks engineer, how- 
ever, was instructed to report whether or not it was physically 
possible and practicable to construct works at Avonmouth afford- 
ing for such large ships and their passengers facilities equal to 
those at Liverpool and Southampton, and that if the engineer was 
of opinion that works of this character could be constructed, he 
should be asked to report on the approaches and approximate cost ; 
and further, that he be requested to report upon the best scheme 
for the “‘ dockisation ” of the river, and providing for the recep- 
tion of the largest steamers afloat. The Dock Committee also 
recommended that obstructions in the river Avon which interfered 
with the safety of the navigation be removed at once ; that at 
Dean’s Wharf and Canon’s Marsh railway facilities be provided ; 
that negotiations with the Great Western Railway Company be 
entered into with a view of the company joining in ee 
facilities for the shipment of coal at Bristol. The Staadard says 
the engineer was further instructed to ote ty plans for providing 
the City Docks with a public timber wharf in connection with the 
railway system, and, if necessary, he was directed to obtain expert 
assistance in connection with the scheme. 
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G. B. (Dublin )}—(1) We never recommend boiler compositions, 
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There are 
at least a dozen all of which are highly spoken of, expecially by those who 


make them, Probably in your case you will find a few pounds of crude 
soda put in once a week answer your purpose. It is worth trying, and can- 
not doany harm. Of course, you must blow down well a few hours aster 
using it. (2) Box'a Treatise on Heat will, we think, supply you with just 
the information you want, 
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THE NEW NAVAL PROGRAMME, 


To those who anticipated that in response to the 
generally expressed feeling of the country the Govern- 
ment would initiate a full and ample programme dealing 
with our naval requirements, the Memorandum of the 
Ly irst Lord of the Admiralty accompanying the Naval 
Estimates will be somewhat of a disappointment. There 
is, it is true, an increase of a little over three millions 
sterling in the amount of the Naval Estimates for 1894-95 
over that voted for 1893-94, which is mainly absorbed by 
ships, men, and works, but the scheme put forward lacks 
that completeness by which under the Naval Defence 
Act we were enabled to obtain an addition of seventy 
vessels within five years. As Mr. White stated in his 
paper on ‘The Making of a Modern Fleet” at the Royal 





Institution, that constituted: ‘‘an unprecedented feat, 
whether it be considered on the basis of expenditure or 
the addition made in a comparatively short time to the 
naval strength of the Empire. No other country could 
rival this performance, which furnishes an object-lesson 
on a large scale of what has to be done whenever the 
making of a modern fleet is undertaken.” As he said 
further on, ‘“‘ A necessary condition of rapid construction 
also means ample financial provision, adjusted to the 
greatest rate of progress obtainable. Unless such pro- 
vision is made the work must linger on, and progress 
will be regulated by the means available.” 

It might be thought that with such an excellent result 
the same course would be pursued when another such 
effort was required, and we are told that “the new 
scheme of construction for 1894-5 forms part of a com- 
plete programme, which has been arranged for a period 
of five years,” but what guarantee have we that it will 
be completed? Will it not be subject to modification by 
future administrations ? All that we are certain of is 
that fifteen vessels will be laid down this year, consisting 
of seven battleships, six second-class cruisers, and two 
sloops. Moreover, on five only of the battleships is 
substantial progress to be made, while on the remaining 
two only a moderate expenditure is proposed sufficient 
to—it is said—open out the work, so that in the follow- 
ing year these vessels may be rapidly advanced. The 
consequence of this arrangement is that if no alteration 
is made in the programme, and allowing for the 
different rates of construction in our dockyards 
and private yards, we shall by it add three battleships 
to our fleet in three years, and five in four years. 
Considering what is being done abroad, this can- 
not be considered an extravagant programme. Nor will 
it put much work in the hands of the private shipbuilding 
firms, for only two of the battleships and the six second- 
class cruisers are to be given out to contract. The main 
features of the new battleships will—we are told—follow 
generally the designs of the Majestic and Magnificent. 
That is to say, they will be practically of 15,000 tons’ 
displacement, and represent the expenditure of a million 
sterling each from date of design to completion of trials. 
Having already two improved Royal Sovereigns on the 
stocks, there is much to be said in favour of forming 
another squadron of identical character and qualities, 
capable of proceeding and maneuvring together, but it is 
curious that with the favourable opinion expressed by 
naval officers of the Centurion and Barfleur, more of that 
class are not provided. The defect of these two vessels 
is that with their powerful and handy 29-ton guns, is 
associated such a comparatively weak piece as the 4°7in. 
gun, but this is remedied in the Renown, which carries 
an auxiliary armament of 6in. guns. The advocates for 
moderate dimensions would probably urge the formation 
of a squadron of Renowns. 

It is satisfactory to observe that the older ironclads are 
receiving attention. As Mr. White said in his paper 
already alluded to, ‘‘ Should a war take place and serious 
engagements happen between the more modern ships on 
each side, it is quite conceivable that the so-called obso- 
lete ships of the reserve may play an important part in 
the final stages of the conflict.” The Agincourt, Northum- 
berland, Monarch, and Sultan ere in hand, while the 
Warrior and Dreadnought are to be modernised. What 
can be done in this way is seen by the complete recon- 
struction of the Austrian ironclad Tegetthoff. She has 
even been given twin propellers in place of the single 
screw with which she was originally provided. 

A difficulty from the beginning by our adoption of 
breech-loading guns and their continued increase in length, 
has been how to replace the short muzzle-loaders in our 
broadside ironclads. The result is that some have been 
given a mixed armament. This, in our opinion, was a 
mistake, as not only multiplying the kinds of ammuni- 
tion carried, but also perpetuating a type of gun which 
we should have discarded as soon as possible. There 
is great inconvenience in having to train our seamen 
in two systems of gun service. It would even 
appear to be more desirable to construct special 
short breech-loading guns for these ships rather 
than retain the old armament or give it a mixed character. 
The supply of ammunition in war will be serious enough 
without further complicating it by having to provide a 
dual system entailed by the retention of muzzle-loading 
guns. As it is we are getting an immense number of 
different types of breech-loading guns in the service. 
Three new patterns have just been introduced, the 12in. 
50-ton gun, the 4in. and 12-pounder quick-firers. It is 
difficult to appreciate the superior advantages of a gun 
weighing 50 tons over one of 67 tons, when the latter is 
established in a number of ships and has proved satis- 
factory. Presumably, also, the shell of the larger gun 
will be most formidable, and it was the destructive 
nature of this type of projectile which justified, in the 
arguments of its supporters, the existence of the 110-ton 
gun. If by a reduction in size from 67 tons to 50 tons 
we were enabled to carry six 50-ton guns in the new 
battleships there would be a good deal to be said in 
favour of such an arrangement, but apparently the heavy 
armament is to be the same as that in the Majestic and 
Magnificent, viz., four 12in. guns in pairs. Hence the 
gain is not apparent. 

Whatever may be thought as to the sufficiency or other- 
wise of the construction proposed, there can be no 
question as to the increase of personnel contemplated 
being very satisfactory. In 1893-94 the net estimate of 
the numbers of officers, seamen, boys, coastguard, and 
marines, was 76,700. For 1894-95 the number proposed 
is 83,400, or an increase of 6700. Part of this increase 
—about 1600—is automatic, and arises as the boys from 
the training ships—3700 of whom are entered annually 
—are draughted into the service. Hitherto to obtain a 
larger number of seamen we have increased the entry of 
boys, which entails the lapse of a considerable period 
before they can take their place in the fleet as men. We 
are about therefore to revert to the old system to a small 
extent, by entering 800 seamen direet from the mercantile 











marine and other sources to meet present wants, and to 
meet the objections in case of war on having to fall back 
on too large a number of our Reserves. This is an 
excellent experiment, for it must be recognised that our 
present system does not provide us with a reliable Reserve. 
A considerable increase—2450—is to be made to the 
number of stokers, and the Royal Marines are to be 
brought up to a total of 15,500, or an addition of 500 men. 
It is satisfactory to find that the number of men on the 
permanent list and its proportion to the Reserve has been 
settled, as it is evident that we cannot go on adding so 
considerably to the standing force year after year. We 
must have a trained reserve, and that can only be 
obtained by some system of short service. A proportion 
of our seamen might be so entered, and after serving three 
or four yearsin the Navy be discharged into the Reserve. 
In fact, the time seems to have arrived for another Royal 
Commission on manning; all the conditions of sea life 
having altered since the last one went fully into the matter. 
No allusion is made in the Memorandum to the scarcity 
of lieutenants, but a glance at the Navy List will show 
that they have diminished rather than increased during 
the last ten or fifteen years. Yet in the same period nearly 
twenty thousand men have been added to our permanent 
force. More naval cadets have been entered latterly, but 
this step should have been taken at an earlier. period. With 
such a fleet in commission as we now maintain, our list 
of lieutenants should not be under 1000, and it must be 
remembered it includes navigating officers. As for a 
Reserve, we appear to depend mainly on officers of the 
Royal Naval Reserve, of which we have now a consider- 
able number who have served in the fleet. It is difficult, 
however, to estimate the number which could be taken 
from their duties in the mercantile marine during war for 
service in the fleet. 

Very considerable additions in the shape of new works 
are proposed, but the expenditure on them for this year is 
to be insignificant. The great wantof a dock at Gibraltar 
is recognised, and it is proposed to commence this at once. 
Much has been said during last year as to obtaining a 
more advantageous position, but time presses; we have 
the Rock, and must make the best of it. Lengthening the 
mole there to 3700ft., which it is proposed to undertake 
will give increased shelter to the anchorage in time of 
peace, and security against torpedo boat attacks during 
hostilities. A similar provision is contemplated at Port- 
land, the roadstead of which is much exposed. 

Great progress has been made in our organisation for 
rapidly equipping ships. It was formerly a grave defect 
that ships commissioned at Chatham had to receive a 
considerable portion of their crews from other ports. 
Now Chatham is to have its naval barracks, and with 
Sheerness as a gunnery training school, will be self- 
contained. Though much remains to be done, we have 
remedied much that was a reproach to us in the past, and 
as regards the new programme, we can only hope it may 
be carried out as successfully as its predecessor. 


BRITISH ARMOUR AND ORDNANCE, 


Ovr authorities tell us, not in answer to questions, but 
spontaneously, that at the present moment England is 
taking the lead both in armour and ordnance. It is some 
years since such a statement was made, and we need to 
test the grounds before we allow ourselves to accept so 
pleasant a conclusion. Lord Spencer has at all events 
one definite feature to point to, namely, the manufacture 
of wire or riband guns for the service, in which at present 
England stands alone. The 12in. wire gun, fired as it is 
with cordite, is a very remarkable weapon, and we are 
glad to hear that a few made in the Arsenal are nearly 
ready for service, one having undergone proof. This gun 
we do not here dwell on, for it deserves more special 
notice than can be here given to it. Smaller calibres of 
wire guns are naturally being pushed forward also. 
While, then, we are unwilling to pass by the question of 
our guns without some reference, our immediate object is 
with armour as discussed at the Institution of Naval 
Architects on Thursday, March 15th. Mr. White on this 
occasion made the statement referred to above that for 
the moment, at all events, England is ahead of other 
Powers in the matter of armour. This statement may 
surprise some of our readers, seeing that we have 
recently imported the manufacture of armour on the Harvey 
system from America, and having done so, we have failed 
to convince Austria and Holland that it is better than 
continental untreated plates. It is desirable then to 
examine the ground on which Mr. White bases his state- 
ment. It is possible that he may have referred to the 
Continent rather than America, because he elsewhere 
pointed out that England was the first European Power 
that had adopted Harveyed armour, and so the general 
statement that England was now leading, although 
unqualified, may have been intended to refer only to 
Europe. At all events we may examine what grounds 
there are for claiming a lead, first as compared with the 
Continent, and then as to the United States. The 
superiority of steel armour test plates treated on the 
Harvey system, to the untreated plates preceding them, 
has been so abundantly established in this country that, 
in speaking of the question on its own merits, without any 
thought of comparison with continental armour, the only 
doubt is whether to credit the improvement as having 
amounted to 50 per cent. or some much higher figure. 
Both untreated and treated steel plates on the Con- 
tinent have also improved to a surprising extent, 
but so far as actual resisting powers are concerned, 
we should concur with Mr. White in giving the prefer- 
ence to Harveyed plates. Krupp’s treated plates have 
in some instances closely resembled those subjected 
to the Harvey process, but the last one tested at Pola 
was unfortunate, and without saying that Krupp will not 
equal or beat us on some future occasion, at the present 
moment we think that the plates he has submitted for 
public trial have not established a record that can be 
considered equal to the very extensive one now achieved 
by English-made Harvey plates in England and on the 
Continent. That Schneider and Witkowitz untreated 
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pte have on occasion shown extraordinary powers 
oes not, in our judgment, prevent the conclusion being 
arrived at that the hard face of a treated plate, on which 
the best projectiles break when striking directly, and 
still more readily obliquely, offers advantages which no 
untreated plate can claim, and of treated plates the 
Harvey undoubtedly stands first at the present time. 
The question on which most light was thrown inci- 
dentally by facts which came out in discussion is the 
comparison of English Harveyed plates with those of the 
United States. Both in the use of nickel and in the Harvey 
process the United States were in the field before us. 
They tested their Harvey plates with 8in. Holtzer steel 
shot; while we were attacking our compound plates, 
treated by the Tresidder process, with 6in. shot only. 
Their plate trials have been in the very front as to 
progress. Last year they tested magnificent nickel steel 
plates with Carpenter projectiles made in America, which 
put to shame the Holtzer shot fired on the same day, 
although the latter were of smaller calibre, and 
therefore easier to manufacture. It needs, then, very 
clear evidence to establish a claim for superiority as 
compared with the United States, even for the moment. 
We think, however, that the following points may be urged, 
although we speak doubtfully. Since the introduction 
of the Harvey process in England, we have increased the 
severity of the tests; in fact, discovering what could be 
learned by repeatedly testing plates to destruction, and 
investigation has led to the conclusion that Harveyed steel 
plates, without any nickel in their composition, are 
slightly superior to those ecntaining nickel, their resist- 
ing power to penetration being greater, although their 
toughness is less. In the United States nickel is 
used in all plates, but it is doubted whether thick plates 
can with advantage be subjected to the Harvey process. 
Without giving a distinct reason, the makers seem 
reluctant to subject their thick plates to the prolonged 
high temperature which is needed, urging generally how 
undesirable it is to do so unless the gain is very great ; 
while they point out that thegood effect of water hardening 
and carbonisation is necessarily limited to a depth which 
tells much less on thick than on thin plates. In addition 
to this we have heard that trouble is caused in America 
by the difficulty of drilling holes in the faces of their hard 
plates. In the discussion which followed the reading of 
his paper, Mr. Ellis stated two facts bearing on this: 
one that the presence of nickel causes steel to crystallise 
at a much lower temperature than it would otherwise, 
and the other that the “are light” system of drilling is 
not applicable to plates containing a high percentage of 
carbon and nickel together. It seems, then, a natural 
conjecture that the nickel in the United States plates 
has given trouble both in the Harvey process and 
in the process of drilling, which trouble we have happily 
avoided owing to the decision to dispense with 
its use. If this is so we shall find that the United States 
soon follow our example, and we may in the meantime 
be said to have the lead that Mr. White claims; although 
we acknowledge that whatever may be the dislike to apply 
the Harvey process to thick armour, extraordinary results 
have in one instance been achieved by a United States 
Harvey plate 14in. thick. We also have to admit that the 
remarkable series of successes achieved by the Harveyed 
plates, conclusive as they are as to firing for experiment, 
have as yet not convinced the continental powers that 
they ought to adopt them, because the process causes 
the plates to bend and alter slightly in form, and they 
are not satisfied that this can be so calculated and 
allowed for, or so controlled as to admit of armour 
being fitted properly to the form of the ship’s side. 
The answer was given to this objection that the U.S. 
ship Maine had been completed with her supply of 
Harveyed plates, that our own makers have now succeeded 
in making plates to a given curve, and that no serious 
difficulty is anticipated. We hope, then, altogether that 
at the present moment we stand in a very favourable 
position to furnish the new ships to be laid down with 
the best armour, and we trust soon to be able to give our 
readers detailed evidence with regard to our guns. 





THE SCOTCH MINERS. 


AFTER the fiasco in which the strike of Scotch miners 
towards the close of last year terminated, it might be 
supposed that the instigators of such a disastrous affair 
would feel inclined, for some time at least, to allow the 
natural laws of supply and demand to regulate the wages and 
working hours of the coal workers, especially as the workers 
appear to be quite content with the operation of these laws. 
However the miners’ leaders have other views, and early in 
the present year they recommenced their task of stirring up 
the men to discontent. It will be remembered that when 
work was resumed last December there was an informal 
undertaking on the part of the masters to take steps towards 
the formation of a conciliation board, and to grant an 
advance of 6d. per day at the beginning of February if the 
state of trade warranted the increase. The state of trade at 
that date did not warrant an increase, but rather pointed to 
the necessity for reduction of wages in the near future. 
Nevertheless, after several conferences of delegates, a circular 
signed by Messrs. Chisholm, Robertson, and W. Small, was 
addressed on the second day of the month to the Coalmasters’ 
Association of the West of Scotland demanding the increase, 
and requesting that a conference be arranged to discuss 
the formation of a conciliation board to deal with 
disputable questions. The circular created something like 
amusement among the coalmasters, who, as a body, took 
no notice of the communication. Two weeks later, however, 
the Airdrie, Slamannan, and Bathgate Coalmasters’ Associa- 
tion declined to take part in any conference initiated by 
Messrs. Robertson and Small. Another meeting of delegates 
was held on the 9th inst., and as it was only too plain that 
there was not the remotest hope of the 6d. advance being 
granted by any of the masters, these remarkable leaders— 
who for the previous two months had been loudly proclaiming 
the highly prosperous condition of the Scotch coal trade— 
unblushingly announced that, owing to the “ glut ” of coal in 
the market, it was absolutely necessary for the miners to 
restrict their output. There is no glut of coal, any more than 
there has been anything unusually prosperous about the 


general state of the trade this year; but, extraordinary as it 
may appear, Mr. Chisholm Robertson and his supporters 
were, at a meeting of delegates held last week, able, though 
not without considerable opposition, to impose a four days’ 
policy on the miners of the West of Scotland. It may 
reasonably be hoped, however, that the mass of the miners 
will disregard the resolution of these delegates, and continue 
in steady employment wherever it is obtainable. To endea- 
vour to improve the trade or keep up wages by a policy of 
restriction is, under the circumstances, absurd, and, if carried 
out, it can only result in driving away a large share of the 
coal trade to other districts already competing hard for it. 


CORDITE. 


CorpiTeE is being rapidly adapted to all calibres of guns, 
but naturally the determination of the precise form and size 
of the cords and the weights of the charges can only be 
arrived at by direct and somewhat tedious experiment. The 
cord form lends itself very readily to variation of shape, as it 
is evident that the material can be pressed through dies that 
will give it many kinds of cross section, as for example round, 
square, hexagonal, oblong, or tubular. The last form, made 
exactly as lead pipe is manufactured, was produced at the 
Royal Arsenal as early as June, 1889, in small sizes, and is 
now being made of considerable section. It seems very 
promising, because it is evident that the relation of surface to 
volume, on which the rate of burning depends, is capable of 
easy variation without the cords becoming too small. It isa 
comparatively simple matter to settle a charge which will 
give the ballistics and pressures desired, but these do not 
necessarily indicate that the best mechanical effects have 
also been obtained, and this, though a secondary considera- 
tion, is of importance with reference to the minimum size of 
chamber and the handiness of the breech mechanism. 








LITERATURE. 


Round the Works of our Great Railways. By various 

authors. London: Edward Arnold, Bedford-street. 1894. 
‘THE cry is, still they come!” The lamentation over 
the scarcity of good books upon railway matters has been 
promptly answered by the appearance of three new ones 
in rapid succession. First we had Mr. J. P. Pattinson’s 
‘British Railways,” then Mr. C. J. Bowen Cooke’s 
“ British Locomotives,” and now we have ‘‘ Round about 
the Works of our Great Railways,’ under the joint 
authorship of Messrs. C. J. Bowen Cooke, C. H. Jones, 
A. J. Brickwell, W. Worsdell, A. P. Parker, A. H. Malan, 
and A. E. Lockyer. It is in the main a collection and 
republication, in revised form, of the excellent and read- 
able articles which have been appearing during the last 
year or two in the English Illustrated Magazine. The 
railways dealt with are the London and North-Western, 
the Midland, the Great Northern, the North-Eastern, the 
Great Eastern, the Great Western, and the North British. 
Not only are the ‘ works” themselves very clearly and 
instructively described, but also a fairly full account is 
given of the history of the railways themselves, and of 
their engines. 

Precedence in order is given to the London and North- 
Western, which is taken in hand by Mr. Bowen Cooke, 
who holds the position of assistant running superin- 
tendent at Crewe, and whose able little book on “ British 
Locomotives” we reviewed recently. He gives a very 
clear and interesting account of that great railway, with 
its 101 millions of capital and 114 millions of annual 
revenue, and of the famous works at Crewe, with their 
marvellous multiplicity and variety of machinery and 
appliances devised by Mr. F. W. Webb and his prede- 
cessors. In treating of the North-Western engines, Mr. 
Cooke necessarily had to go over much the same ground 
as he traversed in his descriptive section of “ British 
Locomotives,’ but his article in this collection was evi- 
dently written at an earlier date. It may, therefore, be 
briefly dealt with. Some of Mr. Webb’s most famous 
types of single and compound locomotives are effectively 
depicted. 

The Midland Railway comes next. Mr. Charles Henry 
Jones, assistant locomotive superintendent, is the writer. 
From him we have a very lucid and readable description 
of the Derby works, and of the engines which are built 
and repaired there. Like Mr. Cooke, he has the knack 
of selecting for exemplification just the points which will 
chiefly attract and interest the general reader. For 
instance, we might quote that account of the shears 
which cut up the scrap iron, and which “will snip a 
piece of cold iron 3in. thick and 5in. wide as readily as 
one might cut an apple with a pocket-knife.” Most 
railway passengers will agree with Mr. Jones when, after 
explaining the new Midland system of warming carriages 
by steam, he expresses the hope that ‘ foot-warmers 
will soon be relics of the past.” There are several illus- 
trations of Mr. S. W. Johnson’s fine engines, but no 
attempt is made, as in some of the other papers, to 
present an historical series. 

Mr. A. J. Brickwell prefaces his account of the Great 
Northern works at Doncaster with a concise history of 
the railway itself up to the period of its absorption—jointly 
with the Midland—of the Eastern and Midland Railway, 
last July. Mr. Brickwell dwells with warrantable pride 
on the Great Northern’s well-deserved reputation for 
splendid speed. We do not quite understand why he terms 
the locomotive born at Doncaster the ‘‘ notorious Great 
Northern engine.” The adjective is ordinarily used in a 
disparaging sense, but probably was intended in this 
instance to do duty for “celebrated —a term much more 
appropriate to the magnificent machine designed by Mr. 
Patrick Stirling. The author also gets a little mixed in 
his reference to the size of the wheels of engine No. 776, 
which he says “are as large, and perhaps the largest, in 
the country.”” We may ask, “As large-as—What?” He 
does not say. But although the wheels of the Great 
Northern 8ft. lin. engine may be the largest of any now 
being built, they are not quite so large as those of the 
Caledonian 8ft. 2in. engines, of which several are running; 
or as those of the London and North-Western engine 
Cornwall—8ft. 6ft.—which is still doing regular duty. 








Mr. Brickwell’s description of the Doncaster works is 
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very complete and interesting. He also furnishes some 
useful particulars about the engines, coaches, and railway 
generally. y 

Next comes the North-Eastern Railway, which is dealt 
with by the locomotive superintendent himself, Mr. Wilson 
Worsdell. He gives very full information as to the rail. 
way and its statistics, also about the Gateshead works 
over which he so ably presides. While modestly reticent 
about the valuable work he has done since his assump. 
tion of the superintendency, Mr. Worsdell pays a a 
merited tribute to the important achievements of his 
brother and predecessor, Mr. T. W. Worsdell. Into the 
vexed question of ‘‘ compound v. simple,” as regards loco. 
motives, Mr. Worsdell does not enter beyond merely 
recording the facts that on the North-Eastern line the 
compounds burn 2]b. per mile less coal than other 
engines, and that the North-Eastern compounds possess 
“greater simplicity of construction” than the Webb com. 
pounds. An excellent account of the extensive docks 
and pier appliances owned by the North-Eastern Rail. 
way—Tyne Dock, West Hartlepool, Middlesbrough, and 
Sunderland—is included in this chapter, and there is q 
good view of the handsome station at York. The illustra. 
tions of locomotives are somewhat meagre, and, oddly 
enough, do not include the most noted class of North. 
Eastern engine, the large “‘ single’? compound, to which 
is accredited the performance of work in some respects 
wholly without precedent, if it can be substantiated with 
details. 

Mr. Alexander P. Parker follows with a capital descrip. 
tion of the Great Eastern Works at Stratford, and of 
the engines turned out there under the direction and 
from the designs of Mr. James Holden, the locomotive 
superintendent. It is written with special vividness and 
picturesqueness. The illustrations are equally good, 
particularly those of the Great Eastern locomotives, in 
which some sort of historical sequence is observed, ex. 
tending over more than thirty years, from Mr. Sinclair's 
6ft. coupled engines, 307 class, built in 1859, up to Mr. 
Holden’s latest achievement, the liquid-fuel engine of 
1893. There is, however, a long jump from Mr. Sinclair 
to Mr. T. W. Worsdell, the important contributions of 
Messrs. 8. W. Johnson, W. Adams, and M. Bromley, 
being passed over unillustrated, although engines of all 
those designs are still doing useful daily work on the line. 
They are mentioned, however, in the letterpress, except- 
ing those of Mr. Adams—which include the famous Moguls 
and the large 6ft. coupled engines—but Mr. Parker, in 
mentioning Mr. Sinclair's 7ft. ‘‘singles’’ as “similar to 
Gooch’s but with tenders in lieu of tanks,’’ is apparently 
unaware that these engines were merely a slight develop. 
ment of an almost exactly similar but slightly smaller 
tender-engine, the last designed by Mr.J.V.Gooch. We 
looked with interest to see what Mr. Parker had to say about 
giving up the building of compound engines or the 
conversion into “simples” of those already in existence, 
Some explanation on this head would have been very 
interesting and valuable. Nothing, however, is said on 
the subject. In these days of Employers’ Liability Bills, 
the information relative to the generous arrangements 
made by the company for the benefit of the workmen 
in the shape of pension, accident, and insurance funds, 
will be found instructive and suggestive. 

Another well written and readable paper is that by 
Mr. A. H. Malan on the Great Western Works at 
Swindon, with a supplementary chapter treating of the 
old broad - gauge engines and their successors. The 
portion descriptive of the works is less elaborate and 
exhaustive than are most of the other papers, while still 
giving in pleasant form a very good general idea. But in 
the supplementary chapter, Mr. Malan plunges boldly 
into controversial waters. No one will take exception 
to his enthusiastic praise of those notable pioneers 
in modern engine construction, the renowned Sft. 
“singles” of the Great Britain and Iron Duke class. 
Many will agree with him that it seems a pity a third 
rail could not have been extended from Exeter westward 
as had been done from London to Exeter, so as to avoid 
any necessary break of gauge, while retaining for the West 
of England service that unique 7ft. gauge of which 
Englishmen have always been proud; and Mr. Malan 
remarks that it was the broad gauge that “first 
taught the world what an express meant, and what the 
achievements of railway engines might be.” Some 
admirable illustrations of the broad-gauge engines are 
given, and also a good description of a trip on the foot- 
plate of one of these now extinct celebrities, from Newton 
Abbot to Bristol and back. But when Mr. Malan comes 
to the new narrow-gauge express engines there is a change 
in the burden of his lay. It is no longer unstinted 
praise, but very free criticism. He takes exception to the 
high centre of gravity of the modern engines and, admit- 
ting the prevalence of the view that a high-pitched engine 
is steadiest, contends that ‘‘the element of making a 
virtue of necessity may be far from absent in regard to 
this matter.” Mr. Malan states that recently he spent a 
day near Worle and Yatton for the express purpose of 
observing the working of Mr. Dean’s new Tift. 8in. 
“singles.” To his eye their “motion appears as a fret- 
ful see-saw (with the driving-axle as fulcrum), and 
brings out into striking contrast the plumb-level 
travel of the broad-gauge singles.”” He also hints that 
Sir D. Gooch’s example in converting the first 8ft. broad- 
gauge single, Great Western, from a six-wheeled into an 
eight-wheeled engine, might be followed by Mr. Dean 
with advantage. In fact, Mr. Malan’s contribution to 
this series of papers is distinctly controversial throughout, 
and may possibly elicit some rejoinder. We are glad to 
see that he does not attempt to champion the old illusion 
that the broader gauge possessed superiority in respect 
of speed possibilities in virtue of the mere width between 
the rails. He has adopted an ingenious method of exhi- 
biting the alleged ‘‘top-heaviness”” of the new engines 
by giving side by side photographic views of the two 
types, broad and narrow, end on, and taken from exactly 
the same distance. The result is rather curious. _ 

The concluding paper of the series refers to the North 
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British Railway, its engines, ard its works at Cowlairs, 
Mr. A. E. Lockyer being the author. This includes an 
interesting account of the well-known Cowlairs incline, 
and of the various methods of working it that have been 
tried from time to time. The works and appliances are 
clearly described, but the locomotives are somewhat 
briefly dealt with and still more scantily illustrated, the 
best-known type, the 6ft. 6in. expresses of Mr. Druin- 
mond and Mr. Holmes, finding no place among the 
illustrations, while the 7ft. singles which formed the 
prototype of the well-kiiown Caledonian engine, No, 123, 
are ignored altogether. In a future edition these gaps 
in the locomotive illustrations might advantageously be 
filled up, a8 also in the case of the North-Eastern. 

Taking them altogether, this series of papers forms a 
yery readable and instructive collection, which should be 
in the hands of everyone interested in railway matters. 








ENGINES OF H.M.8. THESEUS AND 
ARTHUR. 


Tur above-named vessels are, as our readers have been 
previously informed in our columns, two of the nine new 
type of first-class protected cruisers ordered to be built under 
the Naval Defence Act of 1889. Both ships having been 
engined by the same eminent firm—Messrs. Maudslay Sons 
and Field, of Lambeth—we have pleasure in being able in 
the present issue to give a full page illustration of one set of 
the propelling engines with which they have been fitted by 
their makers. 

As will be seen from our engraving, the engines—which are 
in duplicate, but in separate engine rooms—are of the 
inverted vertical three-cylinder triple expansion type; the 
diameters of the cylinders being 40in., 59in., and 88in. 
respectively, with a piston stroke of 5lin. Each cylinder 
is supported on four independent cast steel columns of H 
section, to the upper parts of which the guides for the piston- 
rod crosshead are attached; the columns being themselves 
carried on separate cast steel bedplates—in which are fitted 
the crank-shaft bearings—firmly bolted to girders built in the 
ship. The cylinders, each with its columns and bedplate, 
are entirely independent of each other, but they are stayed 
together in a fore-and-aft direction by steel stay rods. The 
crank shaft is of forged steel, hollow, and made in three 
pieces so as to be interchangeable. The cylinder covers, 
pistons, and steam chest covers are of cast steel, the piston 
and connecting-rods being of Siemens-Martin forged steel. 

Steam is distributed to the cylinders by a piston valve at 
the high pressure, and by ordinary double-ported fiat slide- 
valves at the intermediate and low pressure ; all the valves 
being actuated by ordinary excentrics and twin bar link 
motions, the reversing gear being of the all-round type, 
worked by an independent engine. 

Each engine has a gun-metal air pump, 33in. diameter and 
lft. 10in. stroke, worked by levers, linked to the low-pressure 
piston-rod crosshead ; and a circular surface condenser having 
6750 square feet of tube cooling surface, the cooling water 
circulating through the tubes and the exhaust steam passing 
between them. Four centrifugal pumps, driven by indepen- 
dent engines, and capable of delivering 1000 tons of water 
each per hour, supply the necessary cooling water, each 
pump being arranged to supply the condenser of the second 
set of engines. The main steam pipes are of copper, all of 
which, of 6in. diameter and upwards, are wire wound for 
greater security. In addition to the main surface condensers 
two smaller ones are fitted for condensing the exhaust steam 
from all the auxiliary engines in the ship. Each set of the 
main engines drives a three-bladed gun-metal screw propeller 
16ft. Gin. diameter; the propeller and thrust shafts being of 
forged steel, the thrust bearing being fitted with the ordinary 
plain collars. 

Steam for both the main and auxiliary engines is supplied 
by eight single-ended circular tubular steel boilers, each 
16ft. 2in, diameter and 9ft. 10in. long, with four corrugated 
furnaces 3ft. Shin. diameter in each, the total heating 
surface in all the boilers, which are made for a working 
pressure of 1551b. per square inch, being 24,550 square feet, 
and the fire-grate surface 855 square feet.. Provision is made 
for working the boilers under forced draught by means of 
eight 5ft. Gin. diameter air-pressure fans. For boiler feeding 
purposes there are fitted two main double-acting feed engines 
with 9in. cylinders and Gin. pumps, of No, 1 Admiralty pat- 
tern, and two similar ones for auxiliary feed. The feed- 
water, before delivery to the feed engines, is passed through 
four Edmiston patent feed filters, capable of filtering sufficient 
boiler water for 10,000 indicated horse-power. There are also 
fitted two Weir evaporators, each capable of supplying 360 
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gallons of fresh water per hour, and two Normandy distillers 
- a capacity of 180 gallons of pure aérated fresh water per 
lour, 

In our issue of December 22nd ult. we recorded very briefly 
the results of the final official full power trial of the Theseus. 
It was therein stated that unlike her sister ship—the Grafton 
~—she was only submitted to a natural draught test, in which 
she was to develope 10,000 indicated horse-power. On the 
oceasion of this trial, however, although her main boilers, as 
constructed, have a grate surface of 855 square feet, the 
power actually realised on the trial was obtained from 
751 square feet, the remaining surface—of 104ft.—having 
been bricked up before the trials commenced. Under these 
circumstances the results attained must be looked upon as 
highly satisfactory, as the following tabulated statement, 
Which is a record of the work done on the occasion of the 
final official trial of the Theseus, shows an excess in power 
developed over that contracted for of 608 indicated horse, 
there being at the time less than }in. of air-pressure in the 
stokeholds. 

Seven Hours’ Natural Draught Trial, 20th December, 1893. 


| Vaeuum, Revolutions. | Indicated H. P. 


Hours Steam Air — = 
Star. Port. 


pressure Pressure. Star. |Port.| Star. "Port.| Total. 








1 143 82 27 2 948 | 952 5194 | 5244/10,488 
2 152 81-28 598 | 960 5077 ~—- 8075, 10,152 
8 148 ‘29 | Tk «OT 968665251 58311 10,582 
4 150 | +5 27 «= PT_s«MH*1—«s«95*S 5098-5012. 10,110 
5 153 58 27 «=: kT «968 «9TO. 475 | 5528 11,008 
6 154 | 6 27 «OT | «OTS OT2 «5582-5410 10,042 
7 145 61 | 7) «87 | 965 5575 | 5452)11,097 


96°4, 
( 


Mean indicated horse-power 10,608. Air pressure “43in, 


Our readers will note, from the engraving we give, how well 
the method adopted by the Messrs. Maudslay and Co. of 





supporting the steam cylinders in these engines lends itself 
to insuring the least possible vibration, great openness of the 
working parts, ample guide and rubbing surface to the piston- 
rod crosshead, and an efficient distribution of the stresses 
induced by the action of the steam. On the occasion of the 
official trial of the Theseus above referred to, the smoothness 
of working of the engines was specially noticeable, and, con- 
sidering their loftiness, there was a remarkable absence of 
vibration. 

To those who may not have facilities of reference to our 
previous issues, we would repeat that the Theseus and Royal 
Arthur are sister skips, their lengths being the same, viz., 
360ft., but they differ slightly in beam, the former being 60ft. 
and the latter 60ft. 8in. The Theseus was built at Blackwall 
by the Thames Ironworks and Shipbuilding Company, and 
the Royal Arthur at Portsmouth Dockyard, she being at the 
time of her launch the largest vessel ever built in that yard. 

A fact worthy of notice in connection with ships for the 
Navy fitted by Messrs. Maudslay and Co., is that the greater 
part of the auxiliary machinery supplied is manufactured at 
their own works, thus enabling them to undertake the entire 
responsibility as to its effectiveness and working. 








PARLIAMENTARY NOTES. 

Supplies for Indian railways.—The Government was coy 
last week when information was asked on this subject, and 
Sir A. Hickman was not able to extract more than that no 
order had been placed with Les Usines de Baume et Marpent, 
for axle-boxes, and that the Department always preferred the 
home manufacturers to the foreigners. This week Sir A. 
Hickman has returned to the subject, and under his gentle 
pressure, Mr. Fowler stated that while it was quite true that 
no order bad been given to the company in question, it was 
the fact that 9356 axle-boxes had been turned out by it for 
M. Valére Mabille, to whom two orders for axle-boxes for 
Indian State railways were given in 1884. The first order for 
8100 was given after open competition, in which his tender 
for delivery in London was the lowest. A smaller order was 
subsequently added after a second competition. Mr. Fowler 
stated further that after the latter order Lord Kimberley had 
laid down that no order should be placed abroad without 
special or urgent reasons. The oft-repeated question may be 
put again— How is it that foreign makers can deliver in 
England at prices below those of the home traders? The 
answer perhaps is not far or difficult to seek, but it is wise to 
keep on putting the question. It is stated that very shortly 
a return will be moved for of all contracts entrusted to foreign 
hands by Government departments during the past finan- 
cial year. 

The missing drawings of the Havock.—Our readers are 
aware from advertisement in our own pages that Messrs. 
Yarrow offered a reward for the recovery of certain drawings 
of a confidential nature of machinery of H.M.S. Havock, 
which had been misappropriated from them. Mr. Hanbury 
desired to know, not unnaturally, whether the persons offer- 
ing them for sale had been discovered, and showed some 
uneasiness as to the sufficiency of the existing law to provide 
adequate punishment for the disclosure of information as to 
vessels of war built in private yards. Sir U. Kay-Shuttle- 
worth in his answer was more discreet than polite. He said 
that Messrs. Yarrow had made a representation to that effect 
to the Admiralty, but they had given no proof of the fact. He 
did not, however, suggest why Messrs. Yarrow should take the 
trouble to make such a statement if it were not true, or indeed 
what further proof he wanted. He was not aware that the 
offender had been discovered, and he was advised that the exist- 
ing law wassufficient. Mr. Hanbury naturally was not satisfied. 
He asked further, if the Admiralty believed that the drawings 
had been stolen at all. The Secretary repeated that he had 
no proof, and the “Admiralty did not know whether the draw- 
ings were stolen, lost, or what had become of them.” Mr. 
Tomlinson then intervened to supply a fourth alternative— 
Were the drawings missing? To this there was the further 
reply that Messrs. Yarrow had informed the Admiralty that 
certain facts had become public which ought to have been 
regarded as confidential. Whether that was due to certain 
documents having been purloined the Admiralty did not 
know. The question was repeated—were any plans missing? 
‘“Not so far as the Admiralty know,” was the answer. Sir 
D. Macfarlane then rose to ask whether the Admiralty had 
any reason to believe that copies of these documents had been 
purloined, and at last came Sir Ughtred’s final reply, ‘‘ What 
we have reason to believe is this, that Messrs. Yarrow state 
that some copies of the plans have fallen into the hands of 
other —_— who ought not to have them.” And so the 
matter ends—for the present. 

Workmen and Admiralty contracts.—The trade union mem- 
bers do not seem disposed to drop this subject. In answer to 
Mr. Keir Hardie, the Secretary to the Admiralty repeated the 
condition inserted by the Admiralty in their contracts, 
namely, that ‘the wages paid in the execution of this con- 
tract shall be those generally accepted as current in each 
trade for competent workmen in the district where the work 
is carried out." Mr. Woods asked whether Messrs. Thorny- 
croft, of Chiswick, had frequent contracts with her Majesty’s 
Government: whether he was aware that at these works 
systematic overtime was being worked; and whether the 
Government would cause a clause to be inserted in all future 
contracts, restricting the hours uf labour to the number now 
being worked in the Government works as a condition of 
accepting their contracts. Sir U. Kay-Shuttleworth replied 
that Messrs. Thornycroft have frequently contracted for the 
Admiralty, and he was told that some overtime has recently 
been going on at their works. No proposal to impose a con- 
dition as to hours of labour in Admiralty contracts has been 
before the Government. 

Battleships launched in 1893.—Sir C. Dilke asked the 
Secretary to the Admiralty whether he could state, for the 
information of the House, the tonnage in battleships launched 
in 1893 for the navies of the United Kingdom, France, 
Russia, and the United States.—Sir U. Kay-Shuttleworth 
said that the tonnage of battleships launched in 1893 was as 
follows :—France, 29,929 tons; Russia, 12,490 tons; United 
States, 30,600 tons. No battleship was launched in this 
country in 1893. 

Engine-room complements.—Mr. Penn asked the Secretary 
to the Admiralty whether any reports against the reduction 
of engine-room complements, carried out in 1892, had been 
received at the Admiralty. The reply was that some adverse 
reports had been received, and they had been considered by 
a committee, who did not in consequence propose any modi- 
fication of the general principle in accordance with which 
these complements were framed. 

Oil fuel in the Navy.—The Secretary of the Admiralty stated 











New Bills.—Leave has been given to the following members 
to bring in Bills :—Mr. Roby, a Bill to restrict hours in mines 
to eight hours per day ; Mr. A. Gibbs, a Bill to amend the law 
relating to patent agents; Mr. Coddington, a Bill to amend 
the law relating to the rating of hereditaments containing 
machinery ; Mr. J. E. Spencer, a Bill to establish a ministry 
of labour to be presided over by a minister to be called the 
Labour Minister; Mr. J. Wilson (Durham), a Bill to provide 
for certificates for persons in charge of steam engines and 
boilers; Col. Howard Vincent, a Bill for the placing of a 
mark of origin on foreign goods; Mr. Butcher, a Bill to 
establish boards of conciliation and arbitration in trade 
disputes. 








OFFICIAL TRIAL OF H.M.S. HORNET. 


On the 19th inst. the official trial of H.M.S. Torpedo 
Catcher, Hornet, took place in the Estuary of the Thames, 
with the following admirable results. The propellers are 
6ft. 4in. in diameter. There was calm weather, and high 
water. Steam is supplied by Yarrow water-tube boilers ; the 
power exerted was approximately 4000-horse power. The 
Havock has locomotive boilers, and give 3500-horse power ; 
the difference in power is very nearly in direct proportion to 
the cubes of the speed of the two boats, but the air pressure 
for the Havock was 3in.; for the Hornet, 1}in. 


Time Revol. 2nd 
of day. Star. Port. Time. Speed. Means. Means. 
10:28 895°9 395°4 2m. 17°68. 26°163 97-322 
10°34 3844 3863 2m. 64s. 28°481 97°418 ad 
10°43 3847 392°2 2m. 16°6s. 26°355 97-878 27 °395 97-313 
10°52 «3913 3927 2m. 688.  28°391 27-939 27° 306 ( “' 
11°2 8800 381'7 2m. 180s. 26-087 97°198 27°183 
1110 3943 3943 2m. 78s. 28°169 B 
Steam in boiler vacuum 26in. 
The three hours’ trial commenced at the ‘“ Chapman” 


lighthouse, and ended below the “ Sunk” lightship. The 
average speed for the whole time was found to be 27-628 
knots per hour, or 31:8 miles an hour. After this circles at 
full speed were turned to starboard and port, and generally 
all the usual tests of machinery and ship, all of which were 
found to be perfectly satisfactory. At full speed and at slower 
speeds practically no vibration was felt. There was no heat- 
ing of any parts of the engines, and the boilers made ample 
steam with a mean air-pressure of 1-5in. 

The Admiralty authorities expressed themselves as highly 
pleased with the result in every respect. 








WATER-TUBE BOILERS. 


As a good deal of interest is being taken now in water-tube 
boilers, we give the following particulars of trials made at the 
works of Messrs. John Barry Ostlere and Co., Limited, Kirkcaldy, 
N.B., on two Babcock and Wilcox water-tube boilers, one fired by 
a “ Jackes” stoker, the other by a “‘ Bennis” pneumatic stoker. 





“Juckes ” stoker. * Bennis” stoker. 


Date of test 


2 |20/12/"93'21/12/'95 22/12/'98 25/12/'98|26/12/'98 
Length of test... 9 9 9 | 9 9 


hours 


Test conducted by.. Firm. | Firm. Bennis.| Firm. Bennis. 
Number of tanks used.. | 40! wane. t 62 | 62 68 
Total water evaporated, gals. | 5035 | 5073 7803 | 7303 8558 
Class of fuel used .. . |'Chews' ‘Chews’ Dross. |Dross { a 
Price of fuel per ton, de- | | 

livered .. .. .. .. «. | 88. 6d. | 88. 6d. | 5s, Sd. | 58. 6d. 8s. 6d. 
Total fuel used -  ewt. 68 72 92 | 98 87 
Fuel used per hour... po Ee 8 10°2 10°8 9°6 
Water evaporated per | | 

hour .. .. .. gals. | 559 563 867 | «867 950 
Water evaporated per Ib. | 

GEUGME 5c. 5s. ce eo | GE | OD 7°57 710 8°78 

ost of evaporation per | | 

1 we we oe =o | Sa, ZG. | Ca. 1d. | Sa. 2d. | Se. 4d. | 4s. Sd. 
Extra work by ‘ Bennis” | | 

stoker * + percent.; — = | 53 53 68 
Extraeconomy, fuel _,, a 7 32 


The water was measured by means of tanks. Each tank contained 
130 gallons, and there was an overflow equal to 282 gallons per 
sixty-eight tanks, 


FRENCH HIGH-VELOCITY TRIAL. 


THE following remarkable results in high velocity were obtained 
early last summer in Frauce, but have escaped notice, so far as we 
know, in this country. It may be seen that the experiment is a 
repetition on a rather larger scale of that carried out at Elswick. 
It is, however, interesting, as the velocity obtained is considerably 
higher. The figures we quote from the French journal /’A morique, 
but we have also obtained the general facts from other sources. 

At the Arsenal of Rochfort a 16cm. (6°3in.) gun was made up 
to the extraordinary length of 16 m. (52-5ft.) by screwing additional 
tubes to the muzzle so as to make it up to 90 calibres in length. 
With a projectile of 45 kilos. (99-21b.) weight the unprecedented 
muzzle velocity of 1214m. per second (3983 foot-seconds) was 
obtained. It will be clearly understood that this is not a service 
piece like the 10cm. gun of Canet, which is 80 calibres long. We 
only mention it on account of the extraordinary velocity actually 
achieved. Both with regard to questions affecting flight and also 
perforation of armour, high velocity has an interest of ascientific kind. 


| 14 | 7 




















LAXTON’s BUILDERS’ PRICE Book.—We have received from 
Messrs. Kelly and Ce. a copy of the seventy-seventh edition of 
this necessary hand-book for the office of the builder, architect, 
and engineer, It was originally compiled by William Laxton, and 
Messrs. Kelly and Co, succeed in keeping it well up to date, and 
this is as necessary in these days of many books as it was half a 
century ago, 

A NEW System oF Pumprnc.—On Saturday, March 17th, Mr. 
G. Ralston delivered a lecture before the Newcastle and District 
Association of Foremen Engineers and Draughtsmen, at the Bath- 
lane Hall, Newcastle, on a ‘‘ New system of pumping by ordinary 
or hydraulic pressure.” The system, briefly, is this:—A nozzle of 
suitable pattern is fitted at the bottom end of the delivery pipe ; 
water at high velocity is forced through this nozzle, and draws in 
with it through suitable valves a quantity of water from the well 
orsump. The pressure water is drawn from a point in the delivery 
pipe conveniently near the pumps, which may be situated in any 
desired position. If it is desired to deliver a large quantity of 
water, using a small pressure pipe, an intermediate nozzle is placed 
below the main delivery pipe nozzle ; the big pipe is thus filled full 
bores, both nozzles, of course, draw from the same —e- The 
application of this system—which can scarcely be considered new 
—to all description of pumping is sufficiently evident. Mr. Ralston 
also exhibited some drawings of an automatic water-tight door for 
ships’ bulkheads, To the door is attached by brackets on each 
side an hydraulic, steam, or air pressure cylinder, in which is a 
piston attached to the centre of a long piston-rod, passing out at 
the ends of the cylinder through stuffing-boxes, and securely 
fixed to the vessel. A float, which in ordinary conditions is de- 
pressed by its own weight, is raised by the inrush of water in case 
of accident, and opens a valve which admits pressure to the 





that it was decided not to use oil fuel in her Majesty’s ships. 





cylinders and causes the door to descend, 
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WATER-TUBE MARINE BOILERS 


(For description see page 251 
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WATER - TUBE BOILERS.* 
By J. T. Mitton, Member of Council, 
At the meeting of the Institution held at Cardiff in July last, I 


ON 


had the honour to read a paper ‘‘On the Present Position of 
Water-tube Boilers for Marine Purposes,” Since that date some 
more experience has been had with these boilers, and I have 
thought that another paper, giving further information of some 
types of boiler now being made, would be of service at the present 
time. Since — the major portion of this paper I have 
received the proceedings of the International Engineering Con- 
gress, Division of Marine Engineering, held at Chicago in July 
and August last. These vontain an excellent paper on tubulous 
or coil boilers by Mr. C. Ward, the originator and maker of a type 
of water-tube boiler successfully fitted on board the U.S.5, 
Monterey. ‘The boilers described in this paper are (1) Ward's 
boiler, consisting mairly of nests of tubes one above another, bent 
into the form of concentric circles, each tube being, however, 
attached at one end to a descending header, and at the other to an 
ascending header leading into the steam spaces ; (2) the Cowles 
boiler ; and (3) Mosher’s boilers, which may both be considered 
to be modifications of the Thornycroft boiler; (4) the Towne 
boiler, consisting of water slab casings, with two sets of inclined 
water tubes crossing each other, and a steam drum ; (5) the new 
Herreshoff ; and (6) the Roberts boilers, consisting of rectangular 
casings svrrounding the fire. In the former the sides are shielded 
by horizontal, while in the latter they are shielded by vertical 
water tubes, in both the spaces above the fire are packed with 
several series of zigzag tubes, side by side and over one another, 
these tubes being nearly horizontal. The Roberts boiler has a 
horizontal cylindrical steam chest above the boiler, the new 
Herreshoft has a vertical steam chest in front of the boiler. Of 
the above-mentioned boilers we have no experience on this side of 
the Atlantic. The ig ond further treats of the Belleville, the 
Thornycroft, and the Yarrow boilers, and is well worth careful 
study by all interested in water-tube boilers. 

Since reading the paper at Cardiff, the Babcock and Wilcox 
boiler therein described has been in continuous work at sea on the 
s.s, Nero, and up to the present time bas given satisfaction. The 
Thornycroft boiler also, as fitted in H.M.S. Speedy, has been 
successfully tried, and has fully answered expectations. At the 
present time a large number of water-tube boilers are being titted 
in vessels for the navy. The Belleville boiler is being fitted in 
H.M.S. Sbarpshooter, and in two new armour-clads. Another 
guaboat is being fitted with the Du Temple boiler, while the large 
number of new torpedo boat destroyers being built are nearly all 
being fitted with water-tube boilers of various types, including the 
Thornycroft, Normand, Yarrow, and Du Temple previously 
described, and other types by Messrs. J. 8S. White, 2 Blechynden, 
and others. It must be admitted that, but for water-tube boilers, 
the very high speed of these vessels could not be obtained ; so 
that if these boilers bad not been available, the vessels themselves 
would probably have had no existence. Turning to the Merchant 
Navy, Messrs, Fleming and Ferguson are now constructing a pair 
of water-tube boilers, Fig. 3, fora vessel building by them, intended 
to be classed by Lloyd’s Register. | 

Messrs. Anderson and Lyall, of Glasgow, have made a boiler on 
the plan illustrated in Fig. 1, but this type has not yet been tried 
at sea, The makers of this boiler are of opinion that in order to 
abstract as much heat as possible from the products of combustion, 
they must be subdivided into a number of small streams, each of 
which must be forced to act upon a considerable extent of surface, 
and to insure this they have retained some of the heating surface 
in the old form of smoke tubes. Messrs. Anderson and Lyall 
inform me that the total weight of boiler and all accessories, 
including chimney and water, of an installation they have under 
consideration, is 40 tons 3 ewt. The boiler will have a grate sur- 
face of 69 square feet, and a total heating surface of 2340 square 
feet. This weight is equivalent to about 38 1b. per square foot of 
heating surface, The working pressure will be 1801b. The boiler 
appears to have a very high evaporative efficiency. During a five- 
hours’ trial on January 31st, 1894, with the shop boiler made on 
this plan, the evaporation was equivalent to 12°051b. from and at 
212 deg,, the rate of combustion being 18°29 1b. per square foot of 
grate. The coals used were Welsh, samples of which were kindly 
tested by Mr. C. J. Wilson, and found to have a calorific value of 
14,467 calories, equivalent to an evaporation of 14°97 lb. of water 
from and at 212 deg. Fah. The steam generated was practically 
dry, the wetness found by the most approved method being less 
than 1 per cent. It may be stated that the trial was controlled by 
my colleague, Mr. Stromeyer, and was, therefore, conducted 
entirely independently of the makers. 

A form of boiler used on the Continent is that known as the 
Diirr boiler. Those intended for marine purposes are very similar 
in design to the land boilers made by the same firm. One of the 
marine type is shown in Fig. 2, The chief parts of these boilers 
are:—(1) A water chamber extending over the front of the boiler 
divided into two parts by a diaphragm plate, which is made in 
portable oe each being secured by nuts threaded on the screw 
stays, (2) A number of slanting rows of tubes communicating at 
their upper ends with this water chamber, the lower ends being 
closed. (3) One or more steam receivers placed over the water 
tubes, connected at the front end to the water chamber. (4) A 
nest of superheater or drying tubes, placed over or between the 
steam receivers. 

The water tubes are made at their front ends with rings welded 
on and turned conically, the conical portions fitting into the milled 
holes in the back plate of the water chamber, without requiring 
any expanding, rolling, or jointing of any kind. As the tubes are 
placed at an inclination, while the water chamber is vertical, the 
tube ends have to be turned in a special manner to fit at the 
proper angle. The diameter of the tubes at the rear ends is some- 
what reduced ; these ends are closed by an end plate fitting with a 
conical joint kept in place by one bolt, with cross-bar, straps, Kc. 
The tube ends are carried on an iron plate forming part of the 
framework of the boiler, protected with bricks, and the tubes are 
perfectly free to expand or contract. Circulation is obtained by 
means of internal concentric tubes fixed to the diaphragm plate, 
and communicating with the front part of the water chamber. 
These inner tubes reach nearly to the end of the water tubes. The 
water level of the boiler in ordinary working is about the centre of 
the steam receivers. The water passes from these receivers down 
the front part of the water chamber, then through the inner tubes 
into the outer tubes, where part of it is evaporated. The 
steam and water then pass out of these tubes into the rear 
part of the water chamber, whence they are led into the re- 
ceivers, The water tubes at the sides are placed as near 
each other as possible, to prevent loss of heat by radiation. 
This is effected by bending them alternately to the right 
and left, A hole is provided in the front plate opposite each water 
tube, to enable it to be drawn out or replaced. e holes in the 
outer plate are closed by hollow caps with conical fitting portions 
placed from the inside, and, like the tube ends, these caps fit tight 
without requiring any rolling or jointing of any kind, The taper 
ends of the tubes, and also of the caps, are untooled at the 
extreme ends; these portions therefore are of slightly larger 
diameter, the collar forming a stop, which is a peeve | inst 


Rietschoten and Houwens, of Rotterdam, who have been good 
enough to furnish me with the eg ge of these boilers, Although 
making principally land boilers, of which they have made 944, 
having a collective heating surface of over 1,000,000 square feet, 
during the last six years, they have made several marine installa- 
tions—among others, two being for the German Navy. These 
boilers are also said to be giving perfect satisfaction in large paddle 
towing steamers working on the Rhine. Messrs. Rietschoten and 
Houwens inform me also that the German Naval authorities have 
made experiments with these boilers, forcing them to a consump- 
tion of coal at the rate of 70 lb. per square foot of grate per hour 
without developing any defects whatever. 

Besides the boiler described in my previous paper, Mr. Yarrow 
has used another type, shown in Fig. 5. This consists mainly of a 
horizontal steam and water chamber connected at both ends with 
water spaces, which are in turn connected with a number of water 
tubes. In this respect the boiler somewhat resembles the Lagrafel 
boiler. The construction of the water chambers, however, is dif- 
ferent. Each tube passes through both chambers, being expanded 
into both front and back plates of both spaces. The top and 
bottom portions of the tubes are cut away at the parts passing 
through the chambers, leaving the sides intact. The sides, there- 
fore, serve as stays, while the openings left by cutting away por- 
tions permit of the circulation of the water. The ends of the 
tubes are then sto “aed up, one end being fitted with a screwed 
plug, the other end being fitted with a gland and packing. 

A boiler, proposed by Mr. A. E. Seaton, is shown in Fig. 6. It 
consists of four segments, each connected to a horizontal cylindrical 
steam chest. Each segment is formed of a horizontal or slightly 
inclined cylindrical steam and water drum, connected at the front 
end directly to a deep water chamber. At the back end there is a 
somewhat similar chamber connected to the drum by means of a 
circulating pipe, which enters the chamber at the bottom. The 
two water chambers are connected by a large number of slightly 
inclined water tubes of small diameter. The grate is placed beneath 
these nests of tubes, considerable space being allowed between the 
fire and the bottom rows of tubes. The circulation of the gases 
amongst the tubes is provided for by baffle plates, and by some of 
the tubes being arranged to touch one another, forming diaphragms. 
A feature peculiar to this boiler is that no stays are fitted to the 
water chambers, the outer ends of which are formed of ribbed or 
corrugated doors. One joint at each end therefore exposes all the 
tube ends similarly to the doors of a surface condenser. This is a 
point of much importance when idering the ibility for 
cleaning or inspection. 

Another boiler adopted in the French Navy, and fitted in the 
Friant, Charles Martel, Elan, and other vessels, and also used in 
several steam yachts, is shown in Fig. 7. This boiler, designed by 
Mons. Niclausse, is made by the Cie. Anon. des Générateurs Inex- 
plosibles, of Paris. The sketch and information have been fur- 
nished to me hy Mons. Niclausse through his English agent. The 
boiler consists of a series of headers fitted side by side, each having 
a number of compound tubes fitted to it, the whole ieing placed 
above the fire and surrounded by a suitable casing. The headers 
each communicate at their upper open ends with the bottom of a 
horizontal cylindrical chest which, when in work, contains steam 
and water, the water-level being at about its centre. The headers 
are made of malleable cast iron, and are each constructed with a 
centre diaphragm dividing it into two portions, the inner serving 
as an upcast for the mixture of steam and water issuing from the 
generating tubes, the outer forming a space for the descending 
water. For each tube holes are bored through the front and back 
of the header, and through the diaphragm of nearly equal dia- 
meter ; those in the two outer walls of the header being slightly 
conical or taper, the smaller end of the hole in the outer wall 
being exactly the same diameter as the larger end of the hole in the 
inner wall, The steam generating tubes are reduced in size at 
the rear end, and are closed by iron cap nuts screwed on to 
them, the nuts being slightly smaller than the diameter of 
the tubes. The front ends of the tubes are secured to malleable 
iron castings, termed by the makers ‘‘lanternes.” These “‘lan- 
ternes” are turned with conical surfaces where they fit the walls 
of the headers. The parts near the tubes which fit the back wall 
are thick and rigid; the front ends, however, are made thinner, to 
give more —— The ‘‘ lanternes” are all turned to gauge, so 
as to be absolutely interchangeable. The middle part of the 
‘‘lanterne”’ fits peng Breve the hole in the diaphragm ; its shell is 
cut away at top and bottom, so as to afford freedom for the motion 
of the water in circulating. Inside the steam-generating tube is 
placed a smaller water-circulating tube, which is secured to a 
smaller ‘‘lanterne” fitted inside the other, but extending only from 
the front of the header to the diaphragm. The front joint of this 
inner ‘‘lanterne” is screwed, The tubes are arranged in pairs, 
each pair being kept in place by a cross girder fastened by a stud 
screwed into the header. The construction of these details is 
shown by the sketch in Fig. 7, drawn toa larger scale. In prac- 
tice it is found that the tubes are readily removable from the front 
of the boiler, and may be replaced quickly, the boiler thus afford- 
ing exceptional facilities for cleaning and inspection. Some tests 
have recently been made with this boiler under forced draught 
with very satisfactory results, the steam being produced freely and 
being found to be dry. Other experiments have been made by 
feeding the boiler with impure water, but its ready accessibility 
for cleaning has enabled it to withstand exceptionally bad treat- 
ment in this respect without derangement. 

A boiler designed by Mr. A. Blechynden, and being made by the 
Naval Construction and Armaments Company at Barrow, is shown 
in Fig. 4. In general design it presents some features in common 
with the Yarrow boiler, but it will be observed that the tubes are 
not straight, all being slightly curved, while the outer rows are 
made to shield the casing similarly to the outer rows in the Thorny- 
croft and some other boilers, e outside circulating tubes are 
very small. A noticeable feature in the boiler is the plan by 
means of which any single tube may be cut out and replaced from 
inside the steam chest without disturbing the neighbouring tubes. 

Fig. 8 shows a boiler which has been made and successfully used 
by Mr. J. Samuel White, of East Cowes. It consists primarily of 
two lower water chambers and an upper steam chest connected by 
numerous water tubes, the whole being enclosed in a casing. The 
grate is below the level of the lower water chambers, a considerable 
space being allowed between the fire and the lower parts of the 
tubes to serve as a combustion chamber. The front and back of 
the casing are shielded by l}in. tubes, which are reduced at the 
ends so as not to unduly weaken the chambers where they are 
joined to them, and two longitudinal diaphragms of nearly vertical 
tubes, touching each other and with similar reduced ends, extend 
from the front nearly to the back of the boiler, forming return 
flues. The products of combustion have thus to pass from the 
grate down the centre of the boiler and return along the side flues 
to the chimneys. The flues are filled with a number of double 
spirals of smaller tubes, These are clearly indicated on the 
drawing. The diaphragm of tubes mentioned as forming the 
division between the flues is supplemented by baffle plates where 
required. Very ample external circulating pipes are provided. 
The provision for the circulation of the furnace gases by means of 
the return flues is such as to insure their being brought intimately 








their being blown out from any cause. The tubes are cleaned on 
the outside by a steam jet. Baffle plates are fitted between the 
tubes to insure a proper circulation of the furnace gases amongst 
the tubes, The superheater consists of concentric tubes similar to 
the water tubes, and the steam circulates through them in the 
same way, first passing through the inner tube, and then through 
the annular space between the tubes, where it is dried, or possibly 
superheated. The makers of these boilers, Messrs. Diirr and Co., 
of ted for this country by Messrs. Van 
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into contact with the heating surfaces, and to effectually prevent 
— taking a short cut to the chimney before parting with their 
eat. 

Turning now from the descriptions of the individual types of 
boilers, let us consider what are the special qualities in which 
water-tube boilers are supposed to surpass the ordinary boiler. Jt 
must be remembered that unless the balance of the advantages 
and disadvantages in any particular case is decidedly in their 
favour they are not likely to be used, as the preference would 
otherwise be given to the old well-tried form. The advantages 
are mainly:—(1) The means of obtaining higher working pressures 
than can be obtained with ordinary boilers, owing to the excessive 


thickness of — which would be necessary, both for the shells 
and for the 


eating surfaces, (2) Economy of maintenance. 


(3) 












Decrease of weight and space required for producing a given 
power, or an increase of power obtainable with a given weight, or 
in a given space. (4) Less liability to serious accident through 
damage by neglect, and also, in case of such damage, less serious 
consequences, owing to the small quantity of water they contain. 

Regarding the first of these considerations, it may at once be 
conceded that with all the types of water-tube boilers very high 
pressures may be obtained. It is probable that the limit in this 
= will, for many years to come, depend not upon the 
boilers, but upon the engines which have to use the steam after it 
is made. The objects of desiring to have steam of high pressure 
appear to be twofold. First, in order to obtain higher powers with 
a given size or weight of engine; secondly, as a means towards 
obtaining greater economy of coal consumption, the greater 
pressure rendering a greater range of expansion possible, and 
therefore making the engine more economical. In order to do this, 
however, it will be essential that the boiler supplying the higher 
pressure steam should be quite as economical as regards evapora- 
tion per pound of cval as the present boiler, otherwise we shall be 
losing at the boiler what we gain at the engines. The boiler must 
also produce dry steam; that is, there must not be a large per- 
centage of moisture in the steam as delivered. For efficiency of 
evaporation two things are needed, viz., completeness of combus- 
tion and proper circulation of the products of combustion 
amongst a sufficient amount of heating surface to enable the . 
latter to abstract the whole of the available heat from the former, 
which should reach the chimney comparatively cool. These con- 
ditions involve both space and weight, and are thus to some extent 
in antagonism with the requirements of large power on small weight 
and space. Different types of boilers, therefore, according as 
the requirements of economy or of large power predominate in 
the conditions they have to fulfil, provide for these factors more or 
less completely. As regards perfection of combustion, it is 
recognised that so long as coals are used as fuel sufficient air must 
be supplied, either through or above the grates, to properly burn 
the distilled gases from the coal, as well as the carbonaceous part 
of the fuel; and that the mixture of gases and air require both 
time and space in which to become thoroughly mixed before their 
temperature is reduced to a certain critical point, below which 
further combustion is not possible. In ordinary boilers with 
roomy combustion chambers these conditions are fairly well met, 
and in some of the water-tube boilers also these conditions are 
sought to be obtained; in others, however, in which the products 
of combustion are hurried direct from the fire into the narrow 
spaces between the tubes, economy cannot be expected. Mons. 
D’Allest, the originator of the D’Allest boiler, attaches great 
importance to this point, and his views are borne out by 
the trials quoted in the appendix of my previous paper. 
These trials, made by French naval officers with boilers of very 
similar design in all respects, except that of the circulation of the 
furnace gases amongst the tubes, and under similar conditions, 
showed that where the furnace gases rose straight up amongst the 
tubes imperfect combustion resulted, smoke of great intensity 
being produced while the evaporation was only equivalent to 
7°25 lb, of water, from and at 212 deg., per pound of coal; in the 
other boiler in which the s passed first into a roomy chamber, 
where more complete combustion took place, and then traversed 
the same amount of heating surface, there was no smoke, and an 
average of 10°76 lb. of water evaporated from and at 212deg., a 
result not only excellent in itself, but remarkable as being almost 
50 per cent. in excess of the other. If the natural draught results 
only are taken, the average is 11°21] lb. of water from and at 
212 deg. Attention is also called to the results obtained with 
forced draught in the cases of the 2000 and 9000 indicated horse- 

ower vessels, These experiments are very valuable, being made 
/ French naval officers, entirely independent of the makers of the 
boilers, and therefore disinterested. e importance of providing 
for proper combustion and circulation of the furnace gases amongst 
the heating surfaces is shown also by the results of the experiment 
made by Mr. Stromeyer on Messrs. Anderson and Lyall’s boiler, 
the results of which have already been given. 

Under the head of economy of maintenance, many points have 
to be considered, some bearing generally upon design, others on 
details, and the question also of the size and material of the tubes 
is important. Regarding the material of the tubes, it appears 
that, at least with the smaller tubes used with the very light type 
of boiler, seamless steel is the most suitable, although seamless 
oe and lap-welded iron tubes have been used. The seamless 
tubes are preferred, not because of the relative weakness of the 
weld in lap-welded tubes, for even welded tubes of the small sizes 
used possess an enormous margin of strength in proportion to the 
working pressure ; but in order to obviate the possibility of minute 
imperfections in the weld, which have the effect of reducing the 
thickness available for resisting corrosion, it having been found 
occasionally an almost imperceptible corrosion would open a minute 
hole through the tube at such a defect, completely spoiling it. 
Undoubtedly seamless tubes would possess the same superiority 
over welded tubes, even for the larger sizes of water tubes. 

While recollecting the good work which iron lap-welded tubes 
have done in the past, as ordinary boiler tubes, it should be 
remembered that the corrosive influences to which they are 
subjected, are on the outside, where the weld is more likely to be 
perfect than the inside, and where, if any imperfections exist, they 
are at once visible. If water-tube boilers come into general use, 
however, our tube makers must supply us with seamless tubes at a 
reasonable price. | With the demand for them no doubt they will 
be forthcoming. Next, with the small tubes, comparatively thin 
tubes must be used, but with larger tubes this is not necessary, and 
the greater thickness will give larger margins against wear and tear 
and corrosion than can be obtained with smaller tubes. In most of 
the types of boilers, the most vulnerable parts appear to be the 
tubes, if we except, perhaps, the furnace fittings, which are in 
general not dissimilar to those of other boilers. In most of the 
boilers it is a comparat vely simple operation to renew any individual 
tube, although in some boilers it would appear to be necessary to 
remove several tubes to obtain access to others. Another point, as 
to which great differences present themselves amongst the various 
types, is the facility for examination and cleaning. In this respect 
those boilers have the advantage in which the tubes are straight 
and of sufficient size to enable them to be looked through. Those 
also in which an examination can be made without breaking and 
re-making of numerous joints have an advantage over those requir- 
ing one or two joints to be broken for every tube that has to be 
examined. Then again, there are joints and joints; some are 
metal to metal joints, others require jointing material. The former 
would in general appear to require more skilland care in making than 
the latter, but would probably be more satisfactory and permanent 
when once properly made. The above remarks as to joints apply 
only to what may be called door joints. The joints between the 
tubes and water chambers, or between different lengths of tubes, 
again vary in the different boilers. Some engineers prefer ordinary 
rolled or expanded joints, others demand screwed joints. In some 
of the boilers, with zig-zag arrangement of tubes, the number of 
screwed joints at the bends or elbows is very great. Some of the 
boilers described may be made equally well of large or of small 
size. For instance, the Belleville boiler may be made with as few 
as four elements, or a much greater number may be employed. 

An important point bearing upon the question of durability is 
the possibility of keeping the outsides of the tubes free from soot 
and from the accumulation of fine ashes, the latter, especially 
when moisture is present, being very destructive to iron structures. 
Great differences exist amongst the various boilers in this respect. 
Another point which must not be overlooked is whether the design 
provides for a depositing chamber in which the impurities of the 
feed-water will accumulate. Although it is fully recognised that 
these boilers demand absolutely pure water for feed, and evapo- 
rators and filters, &c., are supplied, yet it is inevitable that some 
sea water and other impurities will occasionally be introduced into 
the boilers. These appear, in the main, to become separated out 
from the water into a solid form more at the time the water is 
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being raised in temperature to the boiling point, than during the 
time the water is being evaporated. Those boilers would appear to 
have an advan which provide in the course of the circulation 
of the water quiet places in which the impurities can settle with- 
out encrusting the heating surfaces. 

The importance of the proportions of the weight and space 
occupied to the power of the boilers varies much in different 
vessels. In ordinary cargo steamers both considerations are com- 
paratively unimportant. The first consideration in these vessels is 

of coal ex ption, and the boilers which give the best 
results in this direction will be preferred to others, even if they 
occupy More space and are considerably heavier. In passenger 
steamers, however, the weight and, more especially, the space 
oceupied are important; but in these vessels also, especially those 
engaged in long voyages, economy of coal consumption is still of 
vital importance. In war vessels, however, the case is very differ- 
ent. What may be termed the weight efficiency and space effi- 
ciency assume the first importance, the questions of economy and 
durability taking relatively second place. 
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HIGH COURTS OF JUSTICE.—QUEEN’S BENCH DIVISION. 
Marcu 19TH, 1894. 
(Before Mr, JUSTICE KENNEDY.) 
PARKINSON AND OTHERS ¢. SIMON, 

JUDGMENT was given on the 19th inst. in this case which, it will 
be remembered, occupied the Court from the 20th to the 28th of 
February, when Mr. Justice Kennedy reserved judgment. In our 
impression of the 9th inst. we gave an abstract of the specification 
relied upon by the plaintiffs with the illustrations thereto. The 
purifier made under this patent is known as the Koh-i-noor, The 
defendant denied that the ‘‘ New Reform” purifier of which he is 
the manufacturer infringed the plaintiffs patent, and on his 
behalf it was alleged that the plaintiffs’ patent was invalid for 
want of novelty and for other reasons, and to maintain that there 
was no infringement by him of the plaintiffs’ invention, the follow- 
ing cases were relied upon, ‘‘ Curtis v. Platt” (3 Ch. Div., p. 135), 
““Adie +. Clarke” (2 Appeal Cases, 321), and ‘‘ Nordenfelt «. 
Gardner” (1 Patent Reports); and the specifications of Benson, 
No. 1024, 1881; Lake, 5155, 1884; Imray, 8542, 1885; Higgin- 
botham, 14,711, 1888 ; Seck and Simon, 1117, 1886 ; Smith, U.S.A., 
No. 154,770; Archibald, U.S.A., 182,342; Raney, U.S.A., No. 
237,597 ; and Stevenson (British) No. 19,732, 1889, were appealed 
to more or less as evidence of prior publication. 

Mr. Bousfield, Q.C., Mr. Lewis Edmunds, and Mr. Neill appeared 
for the plaintiffs ; and Sir Richard Webster, Q.C., Mr. Fletcher S. 
Moulton, Q.C., and Mr. Carpmael were for the defendant. 

The plaintiff's case was opened by Mr. Bousfield, Q.C., and that 
of the defendant by Sir Richard Webster, as described in our 
impression of the 9th inst. 

Mr. JUSTICE KENNEDY on the 19th inst. delivered an elaborate 
written judgment in favour of the defendant. Having shortly 
stated the nature of the action and the questions in issue, he pro- 
ceeded to describe what was the state of public knowledge prior to 
1890—the date of the plaintiffs’ patent—with regard tothe use and 
manufacture of machines used as purifiers in course of the process 
of the manufacture of fiour from what in the trade is known as 
“middlings.” Long before the year 1890, he said, there had been 
numerous patents, both American and English, under which 
machines called purifiers were manufactured, sold, and used for 
the yo of improving the manufacture of flour. The objects 
to be obtained were, he observed, the same in all; and the 
four ised means of obtaining them prior to 1890 were :— 
(1) A velocity of air-current through the sieves—upon which the 
“‘middlings ” were spread—sufficient to purify the semolina of all 
the lighter — and impurities ; (2) such a reduction or 
slackening of the velocity of such air-currents, after they had 
passed through the sieves, and so become laden with the light 
a" and dust, as would enable them to deposit all such dust, 

-, as they contained upon or into some convenient receptacle ; 
(3) to provide, in addition to the sides and top of the sieve chamber, 
certain structural arrangements which would deflect the upward 
dust-laden air-current so as to produce eddies in certain spaces 
where the deflected air-currents could expand, and so cause a 
deposit of the lighter particles and dust they contained ; and (4) to 
provide troughs in such relative positions to these air eddies that 
the deposit would take place upon the troughs, chambers, or 
surfaces as required. In all those patents, however—except that 
of Higginbotham’s in 1888—in order thoroughly to purify the dust- 
laden air on its passage upwards it was found desirable to use what 
was known asa “‘filter cloth,” placed above in the sieve chamber 
to catch or intercept the lighter particles in their upward course, 
and which were eventually got rid of by the simple process of 
dusting the filter cloth as it revolved upon rollers. that being 
the state of knowledge in 1890, the learned Judge proceeded 
to describe the plaintiffs’ purifier, known as the ‘‘ Koh-i-noor,” 
as described and illustrated on page 206 ante. He was satisfied 
that the plaintiffs’ purifier, the ‘‘ Koh-i-noor,” produced excellent 
results and was economical and simple inits working. It remained 
for him to decide whether the plaintiffs’ patent was valid, and, 
whether it was or was not, whether the defendant had in manu- 
facturing his ‘‘ New Reform” purifiers infringed the plaintiffs’ 
patent mghts. First, then, as to the validity of the patent the 
learned Judge referred to the plaintiffs’ specification, and read the 
four claims therein separately claimed by them as follows :—‘ (1) 
In ae such as described, a sieve tapering in width towards 
the delivery or tail end, in combination with one or more side 
deposit surfaces, increasing in width towards the delivery or tail 
end, substantially as and for the purpose described and illustrated 
in the accompanying drawings. (2) In apparatus such as described 
the combination with a parallel sieve with one or more side deposit 
surfaces such as B!, substantially as described and illustrated in 
the accompanying drawings. (3) In apparatus such as described. 
placing the depositing surface beside the sieve, whether moving 
with it or not, substantially as described and illustrated in the 
accompanying drawings. (4) In apparatus such as described, the 
combination with a central sieve and one or more side deposit 
surfaces of a defiector G, substantially as described and illustrated 
in “<4 lof the accompanying drawings.” Having read these, he 
asked, Are these claims good’ It was not disputed that if any 
one of them was bad the whole patent was invalid, If there was 
any novelty at all in the plaintiffs’ patent, it seemed to him to be 
in the use of the means employed to obtain the requisite result. 
The means themselves were not novel, but had been used prior to 
1890. The plaintiffs’ invention could therefore only be for 
novelty of the method whereby the objects sought were obtained. 
If the methods comprised a new combination, then the claim for 
that combination was a good one, whether the parts were wholl 
or ly old or not. But if the patentee was not contented with 
claiming a combination, but claimed further and independently of 
the particular combination the monopoly which a patent gives for 
parts of the combination which are old; he thereby makes invalid 
the patent which would have been valid if he had confined his 
claim to the combination alone. In the present case he 
held upon the evidence before him that the combination 
claimed in claim (4) of the plaintiffs’ specification was an 
invention, but that by reason J the separate claims made by 
the ery in claims (1), (2), and (3), which, in his opinion, were 
all bad, the plaintiffs’ patent was invalid. The learned Judge 
then ed to consider whether, even if the plaintiffs’ 
patent was valid, the defendant had in fact infringed it ; and, aftera 
very elaborate and careful comparison of the construction of the 

laintiffs’ and defendant’s machines, he held that the defendant 

not made greater modifications in his New Reform purifier 
than he was entitled to make, in view of what was previously 
common knowledge, and he concluded that the defendant had not 





infringed the plaintiffs’ machine. The plaintiffs’ claim had there- 
fore failed, and there would be judgment for the defendants with 


Mr. MouLtoN asked his Lordship to grant a certificate, with a 
view to the taxation of costs, that the defendant's particulars of 
the objections to the plaintiffs’ claim were either proved to be 
correct or had been reascnably made, and he also asked for costs 
on the higher scale, 

Mr. JusticE KENNEDY, after some discussion, said he would 
certify as requested, except as to those parts of the particulars 
which referred to the specifications of Thompson and one of the 
Higginbothams ; he also granted a stay of execution for fourteen 
days, pending an appeal, and did not give costs on the higher 
scale, 

The case was a difficult one to decide upon, and the undoubted 
difference in the machine described by Parkinson and other 
machines was of the character that could only be appreciated from 
a practical and commercial point of view. The difference was one 
which, as in many successful modifying inventions, is not, or is but 
slightly appreciable when examined or when described with regard 
to principles, and to the essentials of the application of those 
principles. Most of those practically acquainted with the work 
which has been done at home and in the United States in the con- 
struction of purifiers were of opinion that the plaintiffs would not 
succeed, but even these would have admitted that in some respects 
the plaintiffs’ patent had been infringed, and assuming the patent 
to be upheld some makers would be subject to that patent. They 
were, however, of the same opinion as Mr, Justice Kennedy as to 
the validity of the patent with the claims as above set forth 
including more than the specific combination. 








ELECTRIC TRACTION ON TRAMWAYS. 


Various Acts of Parliament and Provisional Orders 
granted last session authorising the use of electric trac- 
tion on tramways impose on the Board of Trade the duty 
of prescribing regulations to be observed by the tramway 
companies for the prevention of injury to gas and water 
pipes, and for minimising interference with other electric 
circuits. After hearing the various parties interested, 
the Board of Trade have decided to prescribe the follow- 
ing regulations :— 

Regulations made by the Board of Trade under the provisions of 
the —— Tramways Act, for regulating the employment of insu- 
lated returns, or of uninsulated metallic returns of low resist- 
ance; for preventing fusion or injurious electrolytic action of or 
on gas or water pipes or other metallic pipes, structures, or sub- 
stances; and for minimising as far as is reasonably practicable 
injurious interference with the electric wires, lines, and appa- 
ratus of parties other than the company, and the currents 
therein whether such lines do or do not use the earth as a return. 

DEFINITIONS, 

In the following regulations— 

The expression ‘‘ energy ” means electrical energy. 

The expression ‘‘ generator” means the dynamo or dynamos or 
other electrical apparatus used for the generation of energy. 

The expression ‘‘ motor” means any electric motor carried on a 
car and used for the conversion of energy. 

The expression ‘‘ pipe” means any gas or water pipe or other 
metallic pipe, structure, or substance. 

The expression ‘‘ wire” means any wire or apparatus used for 
telegraphic, telephonic, electrical signalling, or other similar 
purposes, 

The expression “current” means an electric current exceeding 
one-thousandth part of one ampere. 

The expression ‘‘ the company” has the same meaning as in the 

—- Tramways Act. 

REGULATIONS, 

1. Any dynamo used as a generator shall be of such pattern and 
construction as to be capable of producing a continuous current 
without appreciable pulsation. * 

2. One of the two conductors used for transmitting energy from 
the generator to the motors shall be in every case insula’ from 
earth, and is hereinafter referred to as the ‘‘line;” the other may 
be insulated throughout, or may be uninsulated in such parts and 
to such extent as is provided in the following regulations, and is 
hereinafter referred to as the “‘ return.” 

3. Where any rails on which cars run or any conductors laid 
between or within 3ft. of such rails form any part of a return, such 
part may be uninsulated. All other returns or parts of a return 
shall be insulated, unless of such sectional area as will reduce the 
difference of potential between the ends of the uninsulated portion 
of the return below the limit laid down in Regulation 7. 

4, When any uninsulated conductor laid between or within 3ft. 
of the rails forms any part of a return, it shall be electrically con- 
nected to the rails at distances apart not exceeding 100ft. by 
means of copper strips having a sectional area of at least one- 
sixteenth of a square inch, or by other means of equal conduc- 
tivity. 

5. When any part of a return is uninsulated it shall be connected 
with the negative terminal of the generator, and in such case the 
negative terminal of the generator shall also be directly connected, 
through the current indicator hereinafter mentioned, to two 
separate earth connections which shall be placed not less than 
twenty yards apart. 

Provided that in place of such two earth conne«tions the com- 
ram may make one connection to a main for water supply of not 
ess than 3in. internal diameter, with the consent of the owner 
thereof and of the person supplying the water. and provided that 
where, from the nature of the soil or for other reasons, the com- 
pany can show to the satisfaction of an inspecting officer of the 
Board of Trade that the earth tions herein specified cannot 
be constructed and maintained without undue expense, the pro- 
visions of this regulation shall not apply. 

The earth connections referred to in this regulation shall be con- 
structed, laid, and maintained so as to secure electrical contact 
with the general mass of earth, and so that an electro-motive force, 
not exceeding four volts, shall suffice to produce a current of at 
least two amperes from one earth connection to the other through 
the earth, and a test shall be made at least once in every month to 
ascertain whether this requirement is complied with. 

No portion of either earth connection shall be placed within 6ft. 
of any pipe except a main for water supply of not less than 3in. 
intemal y sre which is metallically connected to the earth con- 
nected with the consents hereinbefore specified. 

6. When the return is ly or entirely uninsulated the com- 
pany shall in the construction and maintenance of the tramway (a) 
so separate the uninsulated return from the general mass of earth, 
and from any pipe in the vicinity ; (b) so connect together the 
several lengths of the rails ; (c) adopt such means for reducing the 
difference a by the current between the potential of the 
uninsulated return at any one point and the potential of the un- 
insulated return at any other point ; and (d) so maintain the 
efficiency of the earth connections specified in the preceding regu- 
lations as to fulfil the following conditions, viz.:— 

(i.) That the current passing from the earth connections through 
the indicator to the generator shall not at any time exceed either 
two amperes per mile of single tramway line or five per cent. of 
the total current output of the station. 

(ii.) That if at any time and at any place a test be made by con- 

ting a galva ter or other current indicator to the uninsu- 











* The Board of Trade will be prepared to consider the issue of - 
tions for the use of alternating currents for electrical traction on appli- 
cation. 





lated return and to any pipe in the vicinity, it shall ; ) 

possible to reverse the As sd of any outent indicated by 3." 
posing a battery of three Leclanché cells ted in series if the 
direction of the current is from the return to the pipe, or by a 
posing one Leclanché cell if the direction of the current is from tl : 
pipe to the return. ” 

In order to provide a continuous indication that the conditic 

Re : : : 0 
(i.) is complied with, the company shall place in a conspicnous 
position a suitable, properly connected, and correct] y marked 
current indicator, and shall keep it connected during the whole 
time that the line is charged. - 

The owner of any such pipe may require the company to permit 
him at reasonable times and intervals to ascertain by test that the 
conditions specified in (ii.) are complied with as regards his pipe 

7. When the return is partly or entirely uninsulated toe 
tinuous record shall be kept by the company of the difference of 
potential during the working of the tramway between the points 
of the uninsulated return furthest from and nearest to the 
generating station. If at any time such difference of potentia} 
exceeds the limit of seven volts, the company shall take immediate 
steps to reduce it below that limit. 

8. Every electrical connection with any pipe shall be co arranged 
as to admit of easy examination, and shall be tested by the com. 
pany at least once in every three months, 

9. Every line and every insulated return or part of a return 
except any feeder shall be constructed in sections not exceeding 
one-half of a mile in length, and means shall be provided for 
isolating each such section for purposes of testing. 

10, The insulation of the line and of the return when insulated 
and of all feeders and other conductors, shall be so maintained 
that the leakage current shall not exceed one-hundredth of ay 
amptre per mile of tramway. The leakage current shall be ascer. 
tained daily before or after the hours of running when the line js 
fully charged. If at any time it should be found that the leakage 
current exceeds one-half of an amptre per mile of tramway the 
leak shall be localised and removed as soon as so 9 ara and the 
running of the cars shall be stopped unless the leak is localised and 
removed within twenty-four hours, Provided that where both ling 
and return are placed within a conduit this regulation shall not 
apply. 

mh The insulation resistance of all continuously insulated cables 
used for lines, for insulated returns, for feeders, or for other pur- 
poses, and laid below the surface of the ground, shall not be per- 
mitted to fall below the equivalent of 10 megohms fora length of 
one mile, A test of the insulation resistance of all such cables shall 
be made at least once in each month. 

12. Where in any case in any part of the tramway the line is 
erected overhead and the return is laid on or under the ground, 
and where any wires have been erected or laid before the construc. 
tion of the tramway in the same, or nearly the same, direction as 
such part of the tramway, the company shall, if required so to do 
by the owners of such wires, or any of them, permit such owners 
to insert and maintain in the company’s line one or more induction 
coils or other apparatus approved by the company for the purpose 
of preventing disturbance by electric induction. In any case in 
which the company witbhold their approval of any such apparatus 
the owners may appeal to the Board of Trade, who may, if they 
think fit, dispense with such approval. 

13. Any insulated return shall be placed parallel to and at a 
distance not exceeding 3ft. from the line when the line and return 
are both erected overhead, or 18in, when they are both laid under. 
ground. : 

14. In the disposition, connections, and working of feeders the 
company shall take all reasonable precautions to avoid injurious 
interference with any existing wires. 

15, The company shall so construct and maintain their system 
as to secure good contact between the motors and the line and 
return respectively. ‘ 

16. The company shall adopt the best means available to prevent 
the occurrence of undue sparking at the rubbing or rolling contacts 
in any place and in the construction and use of their generator and 
motors, 

17. In working the cars the current shall be varied as required 
by means of a rheostat containing at least twenty sections, or ly 
some other equally efficient method of gradually varying resistance. 

18. Where the line or return or both are laid in a conduit tl: 
following conditions shall be complied with in the construction and 
maintenance of such conduit :— 

(a) The conduit shall be so constructed as to admit of easy 
examination of and access to the conductors contained therein ard 
their insulators and supports. 

(6) It shall be so constructed as to be readily cleared of accumu 
lation of dust or other (ébis, and no such accumulation shal! te 
permitted to remain. 

(c) It shall be laid to such falls and so connected to sumps or 
other means of drainage as to automatically clear itse)f of water 
without danger of the water reaching the level of the conductors. | 

(d) If the conduit is formed of metal, all separate lengths shall 
be so jointed as to secure efficient metallic continuity for the 
passage of electric currents. Where the rails are used to form any 
part of the return, they shall be electrically connected to the con- 
duit by means of copper strips having a sectional area of at least 
one-sixteenth of a square inch, or other means of equal conduc- 
tivity, at distances apart not exceeding 100ft. Where the return 
is wholly insulated and contained within the conduit, the latter 
shall be connected to earth at the generating station through « 
high resistance galvanometer suitable for the indication of any 
contact or partial contact of either the line or the return with th: 
conduit. ; 

(e) If the conduit is formed of any non-metallic materia! not 
being of high insulating quality and impervious to moisture 
throughout, and is placed within 6ft. of any pipe, a non-conducting 
screen shall be interposed between the conduit and the pipe, of 
such material and dimensions as shall provide that no current can 
pass between them witbout traversing at least 6ft. of earth, or the 
circuit itself shall in such case be lined with bitumen or other non- 
conducting damp-resisting material in all cases where it is placed 
within 6ft. of any pipe. , ‘ 

(f) The leakage current shall be ascertained daily, before or 
after the hours of running when the line is fully charged, and if et 
any time it shall be found to exceed half an amptre per mile of 
tramway the leak shall be localised and removed as soon as prac- 
ticable, and the running of the cars shall be stopped unless the 
leak is localised and removed within twenty-four hours. ; 

19. The company shall, so far as may be applicable to their 
system of working, Leap records as specified below. ‘These records 
shall, if and when required, be forwarded for the information of 
the Board of Trade. k 

Daily records.—No. of cars running ; maximum working current : 
maximum working pressure: maximum current from the earth 
connections (vide Regulation 6 (i.) ); leakage current (vide Regu- 
lations 10 and 18 (f) ); fall of potential in return (ride Regula- 
tion 7). 

Monthly records.—Condition of earth connections (vi/e Regule- 
tion 5). Insulation resistance of insulated cables («i/e Regulaticn 





Riwerty reccrds.—Conductance of joints to pipes (vide Regu'a- 
tion 8). ? 

- records.—Any tests made under provisions of Regu'e- 
tion 6 (ii.). Localisation and removal of leakage, stating tim< 
occupied. Particulars of any abnormal occurrence affecting the 
electric working of the tramway. 

Board of Trade, 7, Whitehall-gardens, S.W., 

6th March, 1894, , 








Ir is stated that gun practice has to be considei ably 
reduced in Austria because smokeless powder has almost irretric\- 
ably damaged a large number of field ‘guns, 500 being already 
condemned, 
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THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 


Iy view of the occurrence of the holidays there is little change to 
note this week in the iron trade. The most important movement 
has been a meeting of the Coal Trade Wages Board to consider an 
alteration of the sliding scale at the request of the workmen's sec- 
tion. They asked that in future three-halfpence instead of two- 
pence, as hitherto, per ton rise or fall in the average selling 
price of coal shall regulate wages. ‘Taking the average selling 
rices since the introduction of the present scale five years ago, 
they found that they had advanced from 4s, 9d, to 7s, 5d., 
which was equal to an increase of 55 per cent., while wages 
had only advanced 40 per cent., thus giving the employers a 
distinct advantage of 15 per cent, The masters stated that the 
alteration would mean that the basis of the men’s wages would 
be improved in future about 10 per cent., and promised to give 
the application favourable consideration. 

Hydraulic and electric machinery engineers in Birmingham are 
manifesting much interest in the works for the supplying of 
Worcester with the electric light by water power genera by 
turbines. ‘Ihe scheme is proceeding so satisfactorily in the hands 
of Mr. T. Rowbotham, engineering builder contractor, Birming- 
ham, and Mr, Thomas Caink, C.E., city surveyor, that it is hoped 
that it will be anne next September. ‘Turbine and steam 
power are bein provided, it being thought well not to rely 
entirely upon the Severn provision, Four turbines will be 
employed, two of 54in., and two of 48in, and 30in, respectively. 
Something like 350-horse power will be furnished by these motors, 
which have a maximum percentage of efficiency of 83, but they are 
capable of developin; 00 or 800, or even more if the channel 
were improved ; but there is water enough in favourable states of 
the river to drive turbines of about 3000-horse power, The total 
water power which will be developed is calculated on ordinary 
engineering data as worth £4000 a year. ‘‘ Victor” pattern 
inward flow turbines will be employed, and the station bas a fall of 
12ft. Four Falcon vertical compound engines will be put 
in, the cylinders being 15in, and 20in., and the stroke l6in. It 
may be necessary sometimes to generate the whole of the 
electricity by steam. Hence four boilers, equal to 900-horse 
power, will be put in. They are to be of the water-tube 
type, having exceptionally large heating surfaces, and have 
been designed with a view to rapid steam generation. As 
a rule, it is estimated that the aid of the steam engines will 
not be required for more than an average of three hours per day. 
The dynamos, which, with the other machinery, are being sup- 
lied by the Brush Electrical Engineering Company, will be 
Mfordey- Victoria alternators. Two turbines will be geared to one 
alternator, so as to work it either together or separately ; the 
other two will each be geared with an engine, the turbine and 
engine in each case pene ree for separate use, while another 
alternator will be driven by steam alone. Ample provision is thus 
made for a normal supply of 450,000 watts, sufficient for about 
10,000 ten-candle lights. The installation will, it is estimated 
cost something over £42,000, of which the motive machinery and 
electrical plant will consume £23,500, and the building contract 
nearly £15,000, while £5000 represents the cost of the site. 

Steelmasters here are much alive to the importance of certain 
questions asked by Mr. Powell Williams, one of the members for 
Birmingham, of the Secretary to the Admiralty, since my last. 
Mr. Williams inquired whether the result of trials of armour-plates 
by the United States Government at Annapolis and at Indian 
Head, prove the great superiority in the resistance of plates con- 
structed of Bad prot as compared with compound plates and 
plates constructed by the Harvey process without nickel ; whether 
the Admiralty Secretary was aware that the German Government 
have adopted nickel steel plates for vessels now in course of 
building; whether the English Government have, nevertheless, 
adopted the cheaper Harveyed plates for protected vessels now 
being constructed ; and whether any trials of nickel plates as 
against the os and other plates have recently been made 
in this country. The reply of Sir U. Kay-Shuttleworth is that 
the Admiralty note the results of armour-plate trials made 
abroad, but rely mainly on the results of our own trials 
of armour manufactured under our own officers’ inspection, 
Doubtless, he remarked, the German Government pursued a corre- 
sponding policy. Cheapness, he states, has not been the reason for 
the conclusions at which the Admiralty have arrived as the result 
of a long series of trials. It would not be, he states, possible to 
publish either the official reports of our trials, or special informa- 
tion as to trials abroad. Mir. Williams is not satisfied with this 
reply: and intends to raise the question again at an early date in 
the House. 

There is better news this wéek concerning the intentions of the 
Government with regard to the rifle factory at Sparkbrook, 
Birmingham. The Secretary for War has denied that there is any 
desire to favour the Government factory at Enfield over that of 
Birmingham, and it is announced that it has been determined to 
allot to Sparkbrook nearly the whole of the rifles which are to be 
made during the year for the Liye’ The order will, it is believed, 
extend to 6500 rifles, and will allow of the os of half 
or three-quarters of the 300 hands who have lately been discharged, 
with a probability of full employment for them for six months 
or more, 

The order for 1800 tons of 36in, welded steel pipes required by 
the Bradford Corporation for their new water scheme has been 
placed with Messrs, I’. Piggott and Co., of Birmingham. It is 
interesting to record this fact, considering that this is the first 
time that welded steel pipes have been used in a large water 
scheme in preference to cast iron tn this country. The price for 
the welded steel mains was not very much greater than would 
have been required for an equal length if made of cast iron. 

A new galvanising and engineering works is about to be erected 
at Tipton, in close proximity to the railway and canal, by Messrs. 
Buller, Jobson and Co., electrical engineers, Dudley, and it is con- 
sidered probable that by-and-bye the entire business may be 
removed from the present site to Tipton. 








NOTES FROM LANCASHIRE. 
(From our own Correspondent.) 


_Manchester.—The holidays, of course, have some influence in 
giving a check to business for the moment, but apart from this, 
the steady weakening tendency in prices and the less satisfactory 
outlook restrict buying to mere hand-to-mouth requirements, and 
both pig and finished iron makers are gradually working off the 
contracts which have been keeping them fully employed with 
practically no new orders of any weight coming forward. Makers, 
are, however, still for the most part holding with tolerable firm- 
ness to late rates, as it is exceptional where they are as yet in an, 
way forcing sales, but they are finding the slight advance whic 
they put on a couple of months back is notnow obtainable, and that to 
secure further orders, prices in all probability will have to get back 
to something like the level at which they stood before the rush of 
buying at the commencement of the year. Merchants and dealers 
who bought pretty heavily in anticipation of generally reviving 
trade, and who are now being called upon to specify under contracts, 
find themselves in many cases with a tolerably large weight of iron 
on their hands, which they have been unable to place, with the 
result that they are showing increased anxiety to realise by quoting 
In some instances comaieniy below even the minimum prices that 
makers would entertain, The chief cause of the depression which 

again come over the market is the absence of export trade, 
but even the home trade, so far as Lancashire is concerned, is not 
more than moderate, the large iron-using industries as a rule 





being far from busy, with no immediate prospect of any really 
— activity, apart perhaps from one or two special depart- 
ments, 

The Manchester Iron Exchange on Tuesday, the only market held 
this week, brought together about an average attendance, but only 
a very slow business was reported, and inquiries both for pig and 
finished iron were limited for the most part to extremely small 

reels, In pig iron Lancashire makers still quote on the Be of 
ate rates, but the business they are chiefly doing is where they 
have specially favourable rates of carriage, such as Warrington, 
where they are able to deliver forge qualities at about 43s, to 43s. 6d., 
less 24. There is an easing down as regards district brands, as 
makers are working off their contracts with very little new business 
coming forward. For Lincolnshire, forge qualities do not now 
average more than 41s, 6d., with foundry qualities quoted 
nominally at 433, net cash, whilst Derbyshire foundry iron could 

bought at about 49s. to 50s., less 2b delivered equal to Man- 
chester. In outside brands prices for Middlesbrough remain firm at 
about 44s, 6d. to 45s, net cash, delivered Manchester, but for 
Scotch iron late rates are scarcely being got, although 47s. is still 
—_— for Eglinton, and 50s, for Glengarnock net prompt cash, 
elivered at the Lancashire ports. 

The finished iron trade continues extremely quiet, makers, 
althongh generally fairly well supplied with ootk under old con- 
tracts, for the present reporting very little new business giving out, 
and eee they are not quoting below recent minimum rates, 
there would here and there be a disposition to entertain some con- 
cession which might secure favourable specifications for early 
delivery. Merchants are offering in the market very low, and 
small parcels have been sold at considerably under makers’ quota- 
tions. Delivered in the Manchester district, £5 12s. 6d. remains 
the average makers’ price for Lancashire, up to £5 17s. 6d. for 
North Staffordshire Lars, For sheets, prices remain at £7 5s. to 
£7 7s. 6d. for Lancashire, and £7 7s. 6d. to £7 10s. for Stafford- 
shire qualities, with Lancashire hoops remaining at £6 for random 
= 5s. for special cut lengths, delivered Manchester or Liver- 
pool, 

The position of the steel trade remains much as last reported. 
raw material continues only in moderate demand, with prices 
barely maintained at recent low rates, ordinary foundry hematites 
averaging about 53s, 6d., less 24, and some qualities of steel 
billets offering at £4 to £4 2s. 6d, net cash, delivered here. As 
regards manufactured steel, however, prices remain very firm, 
and average £6 12s. 64. as the minimum for good qualities of 
boiler plates, £6 7s. 6d. for tank and bridge plates, and £6 10s, 
for good qualities of steel bars, delivered here. 

Business in the metal market continues only moderate in weight, 
but, with the exception of a reduction in brazed copper tubes of 
{d. per pound, list rates for manufactured goods remain unchanged, 
and delivered in the Manchester district, may be given as under :— 
Solid drawn brass boiler tubes, 5id.; solid drawn brass surface 
condenser tubes, 6id.; solid drawn copper tubes, 74d.; brazed 
copper gas and steam tube, 6jd.; brazed brass gas tube, 6}d.; 
brass wire, 5}d.; copper wire, 64d.; rolled brass, 5d.; and sheet 
brass, 5d. per lb. 

The position as regards the engineering industries remains about 
stationary ; it becomes no worse, but still shows very little appreci- 
able improvement, and it is exceptional where rew work of any 
moment is being secured, whilst the majority of the establish- 
ments continue but indifferently employed. There is still, how- 
ever, a more or less general hopeful feeling as to the prospects for 
the future. 

I was at the works of Messrs, J, Spencer and Company, Hollin- 
wood, near Manchester, the other day, and was shown severai 
special tools they are just completing for Indian railway companies. 
One of these was a radial drilling machine arranged also for slot 
drilling, and completely automatic in all its movements, The 
machine has a 6ft. radius, the arm swinging round in a complete 
circle, and all the driving apparatus is eall-contaieed. The spindle 
is 2fin. diameter, and there isa self-acting feed through a range of 
16in. A stand is provided for supporting the end of the radial arm 
when being used for slot drilling, and this is also utilised for carrying 
a table arranged to rise and fall, by means of a screw which is 
available for supporting the work in position for slot drilling. The 
drill head is provided with a self-acting traverse and feedin 
arrangement, for cutting key grooves for any required length 
within the range of the traverse of the head on the radial arm. 
The machine is also fitted with boring bars and cutters for boring 
large sized holes, Other tools for Indian railways included several 
double-wheel lathes of exceptional power for the size of wheel they 
are intended to turn, each machine weighing about 17 tons, The 
firm have also in hand several specially designed lathes and 
horizontal drilling and slot drilling machines for the Whitehead 
Torpedo Works at Weymouth, these being a further order for 
tools very similar in design to those of which I gave some notice a 
short time back. Another special piece of work they had in hand 
was an overhead 15-ton Searing crane, which is being constructed 
to be driven by compressed air. 

A report has recently appeared in the daily papers that the 
Admiralty had placed an order with Messrs. Laird Brothers, of 
Birkenhead, for a battleship, but this statement, I am informed by 
the firm, is incorrect. 

The coal trade continues in a very unsatisfactory position nearly 
all through, the only exception being that engine fuel, owing to 
the present restricted supplies of slack, meets with a ready sale, 
with a hardening tendency in prices, All descriptions of round 
coals are becoming more or less a drug upon the market, with four 
days representing the full average time that the collieries are 
working, some of them not putting in more than three days per 
week, and notwithstanding this, stocks here and there are already 
exceptionally heavy for the time of the year, and are steadily 
increasing in quantity. The principal Lancashire colliery owners 
are holding with tolerable firmness to their prices, the leading Man- 
chester firms still maintaining their list rates, whilst the Lancashire 
Coal Sales Association have decided to make no further change at 

resent in their quotations, but there is a good deal of irregularity 
in the open market, several large firms who are outside the Associa- 
tion not of course being bound by the officially fixed prices, whilst 
surplus supplies of coal from outside districts, such as Yorkshire 
and Staffordshire, are coming into this market at very low figures. 
The better qualities of round coal suitable for house-fire purposes 
are in extremely slow demand, and very irregular in price ; it is 
only exceptional where more than 12s, to 12s. 6d. is being got for 
best qualities, with seconds not averaging above lls, to Ils. 6d., 
and common sorts 9s. 6d. to 10s. Steam and forge coals are also 
hanging upon the market, and can now be bought for inland 
requirements at as low as 8s, 6d. to 9s. per ton at the pit mouth, 
For engine classes of fuel prices are firm at about 8s, for aay 
qualities of burgy, 6s. 6d. to 7s, for the better qualities of slack, 
and ordinary common descriptions about 5s. 6d. to 6s. per ton. 

The shipping trade remains in a very depressed condition, with 
9s. to 9s, éd. r ton about the average figures for Lancashire 
steam coal, delivered at the ports on the Mersey. 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 


THE coal trade is no brisker. An unusually small tonnage is 
being taken by the metropolitan market, and the continued fine 
wnidiae is restricting the call from the Eastern Counties as well as 
from the Midlands. The competition for orders gets increasingly 
keen, and price lists are weakening in all directions. Coalowners 
have jeend it impossible to maintain values, and concessions have 
had to be made to get work for even half the week for the miners. 
Although the pits are working such short time there is more coal 
thrown on the market than it can bear, Silkstones are now making 
from lls, to 12s, per ton at the pits ; Barnsley house, from 9s. 6d. 
to 10s, 6d. per ton ; secondary sorts, 8s, 6d. to 9s, 6d. perton, In 











steam coal, of which a fair tonn; is being sent to the Humber 
ports, Barnsley hards are quoted at 9s. to 10s, per ton; other 
qualities from 8s. per ton, Gas coal is a very slow sale at from 
8. 6d. to 8s, 6d. per ton; manufacturing fuel is steadily falling, 
good slacks being easily procurable at 5s, to 6s. per ton; smudge 
and small coal from 2s, 6d. per ton upwards, ere is also very 
little doing in coke, which sells at lls. to 13s. per ton. The 
Rotherham Corporation gas coal contracts have been let at 10s. 3d. 
per 20 cwt. for unscreened coal delivered at the works. 

In irons the prices remain as quoted. Hematites are from 53s. 
to 54s. per ton, according to brand, West Coast commanding a 
little more than East Coast, though the differences is not now so 
marked as it was. Bar iron is very low, quotations ruling at from 
£5 10s, to £5 15s. Foreign competition is keenly felt in this 
department, The market price of Bessemer, which is governed by 
the value of hematite, keeps steady. Bessemer billets are at 
£5 10s. per ton, and Siemens-Martin steel at £6 per ton. 

The Government naval programme, though perhaps not so large 
as was at first expected, will suffice to keep the armour-plate mills 
fully employed during the whole of the year, and probably well 
into the next. A considerable weight of work in guns, projectiles, 
&c., is certain to follow, and the iron and steel trades will be directly 
affected. The production of marine material at present is signifi- 
cant of continued activity in the shipbuilding yards, Orders for 
specialities in flues, tubes, &c., required for ships come in 
freely, and the outlook is decidedly encouraging. There is aiso 
more doing in the engineering establishments, and in some quarters 
overtime is being worked. Some heavy orders have been com- 
pleted in large boilers for Staffordshire. These boilers have had 
to be taken by traction engine. 

The large amount of work now being given out for tires, axles, 
and springs shows that wagon builders must be busy. All these 
orders are for home railway companies, whose wagon service has 
been undoubtedly deficient of late. Some good work is being 
done both in the Sheffield and Rotherham wagon-building shops, 
a considerable share of the work being for distant districts. All 
that is needed now is a revival in the foreign markets to bring the 
manufacturers a season of prosperity such as they have not had 
for years. 

At Altofts, in the West Riding district, Messrs. Pope and Pear- 
son have adopted at their Silkstone pit the coal-washing system of 
Messrs. Baum, which representatives of the firm witnessed in 
operation on the Continent. The installation at Altofts is said to 
have cost the firm £25,000, but it is claimed that by its use 
750 tons per day of what was formerly all but worthless coal 
assumes a fair marketable value. The apparatus can be worked 
by three men. 

The directors of Charles Cammell and Co., Cyclops Steel and 
Iron Works, Sheffield, in announcing a diminished dividend for 
the year—74 per cent. as compared with 10 per cent.—state that 
the manufacture of armour plates was almost at a stand during the 
period—1893—to which the accounts apply, and that serious 
dislocation and diminution of business resulted from the stoppage 
of the collieries in the South Yorkshire and other districts. Orders 
are now in process of execution for plates for H.M.S. Renown and 
Magnificent, and the directors add, ‘‘ The prospects of the current 
year in this department are of an encouraging character.” 

I close this letter I hear that there is 4 movement on foot, 
which originated in Lancashire, to present Mr. A. M. Chambers, 
President of the Coalowners’ Federation, with a testimonial in 
recognition of his arduous services during the late disastrous 
stoppage. Mr. Chambers practically gave up his whole time to 
the work, and the pro acknowledgment is well-deserved. 
Mr. Pickard, M.P., is being remembered by the Miners’ Federation, 








THE NORTH OF ENGLAND. 
(From our own Correspondent.) 

GENERALLY a more satisfactory report may be given respecting 
the iron trade in almost all departments. A large business has 
been done this week, and continental cx $ are com ing 
to buy more freely now that the shipping season has started. The 
fact that the market prices of pig iron have been so little affected 
by the drop in warrant quotations, affords evidence that makers 
are well situated, and for a time are independent of the market, 
and are not forced to seek for orders. Thus they are in a sound 
position, on the whole, and with a brisk season before them they can 
afford to hold out for better prices. Seldom have they started on a 
navigation with smaller stocks than now exist unsold in their bands ; 
some firms, indeed, have no iron at all upon which to draw, but 
have to load their iron direct from the beds into the railway 
trucks. Exports are very good, and to all appearance, though the 
number of furnaces in operation has been increased already 
this year by nine, augmenting the make by nearly 5000 tons 
weekly, this does not seem to have brought the production above 
the requirements. The shipments to Scotland are not so good as 
they have been for several months past, but this is due to the fact 
that the Scotch consumers can get supplies nearer home, now that 
so many more of the furnaces have been lighted—there have been 
seventeen set to work since the yearopened. But other markets have 
been found for the iron that Scotland has not required. Hematite 
pig iron makers feel this falling off in the demand from Scotland 
more than the producers of ordinary Cleveland iron, though they 
will be better off when the shipping business is in full swing. The 
Skinningrove Iron Company have resolved to build two blast 
furnaces at their works at Skinningrove. This somewhat reverses 
the order of things. For nearly the last two decades makers have 
rather pulled down than erected furnaces, nearly a score having 
been dismantled, and since about 1875 scarcely any furnaces have 
been built. The Skinningrove Iron Company's works, which are 
in the east of Cleveland, were not very favourably situated, being 
so far away from the works and shipping places, but since they 
nuatel a jetty in the bay opposite their works they are as 
well placed for cultivating a shipping business as any establishment 
in the district, and a large business has been done, especially with 
Scotland. This has induced the directors to resolve upon doubling 
their productive powers. 

The price of No. 3 Cleveland, G.M.B. has not been less this week 
than 36s. per ton for —_ delivery, while No. 4 foundry is 
35s. 9d.; and grey forge 35s. 6d. but it is very difficult to get any 
of the last named. Mixed numbers of East Coast hematite pig is 
about 45s. Ore prices are maintained, but freights are easier, 
Bilbao Middlesbrough —- 44d., West Hartlepool 5s. 43d., 
Porman Middlesbrough 8s, 9d., Bona Tyne 8s, 3d., Benisaf Tyne 
8s. It has been arranged that the usual weekly market at Middles- 
brough on Tuesday next shall not be held. 

Some slight improvement may be reported again in the finished 
iron and steel trades, due in some measure to the announcement of 
the Government’s naval programme, which will afford more work 
to the plate and angle mills than had been expected, and the pro- 
prietors of such mills have advanced their quotations, but they are 
still considerably below the prices that were being asked last 
month. Work is plentiful at most of the plate mills, but unfor- 
tunately a good many of the orders were taken when prices were 
about at their worst, and this left the manufacturers unable to 
profit much by the advances that have been made. Last week 
steel ship-plates were being sold by some producers at £5 2s. 6d., 
less 2} per cent., and even at £5, less the discount, but this week 
there are few sellers under £5 5s., less 2} per cent. discount, 
delivery f.o.t. Considering the amount of business in hand 
it is surprising that they ever went below that, and most of the 
firms never asked less ; but some who had not got enough on their 
order books, to satisfy them reduced their prices. Steel angles are 
about £5, less 24 per cent. f.o.t. Iron ship plates have been selling 
at £4 17s, 6d., less 24 per cent., and iron boiler plates at £5 17s. 6d., 
less 24 = cent.; but there is not somuch doing in them as in steel 
boiler plates. The rail trade does not improve, and makers speak 
rather despondently of their prospects, for inquiries are so few 
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and for such small quantities, that shortly it will be a matter of 
much difficulty for the manufacturers to find employment for 
their men. Yet the prices are very low; in fact, they 
have seldom been lower. The slackness in the rail trade may be 
judged when it is stated that from this country last month only 
32,906 tons of rails and railway materials were exported as com- 
pared with 45,594 tons in the corresponding period of last year, 
and for the two months 55,393 tons, against 85,540 tons. The 
competition for work is very keen, not only among British manu- 
facturers themselves, but also with foreign makers. The demand 
for iron bars is good, and this department altogether has felt the 
depression less than any other, chiefly because steel does not com- 
pete to any considerable extent. 

Shipbuilders are not reducing their quotations for new tonnage, 
as generally they are well supplied with work for the greater part 
of this year, and they hope that some of the two battleships and 
six cruisers of the Talbot type which are to be built by contract 
will fall to this district. It is reported in the Labour Gazette by 
the official correspondent that every yard in the Middlesbrough 
and Stockton district is now working, but such is not the case, the 
large yard of the Tees-side Iron and Engine Works Company at 
Middlesbrough being totally idle, as is also the yard of Messrs. 
Craggs and Sons at Stockton; but at other places there appears to 
be a fair share of work, though a good many more vessels could be 
put in hand if the orders were forthcoming. The marine engi- 
neering establishments are well occupied, a number being even 
busy, so that night shifts and a considerable amount of overtime 
are being worked. The number of hands out of work in this 
department is now very small, but in general engineering 
the position and prospects are not so good. General iron- 
founders are, in some cases, very short of work, but those 
engaged in orders from the shipbuilders are well occupied, 
and pipe-founders are likewise better off. The chair-founders are, 
as a rule, experiencing no improvement, and what with the lack of 
orders and the poor prices, their lot is not an enviable one at pre- 
sent. The men connected with the Ironfounders’ Society deem the 
present to be an opportune time for demanding advances of wages, 
and for holding out for them, though the masters cannot see their 
way to grant them. The men have threatened to strike work in 
consequence. 

Mr. Thomas Sidgwick, of Middlesbrough, has invented a method 
of lowering the masts of ships. He employs a hinge fetter for 
holding the mast in position, and he can apply it to all kinds of 
masts, funnels, kc. He claims that it is mere workable than any 
of the apparatus now in use, and Sir Raylton Dixon and Co. are 
fitting it to four vessels which they are building. The adoption 
of this invention will remove one of the objections to bridges being 
thrown over navigable rivers. 

The activity in the coal trade whizh was so marked a charac- 
teristic in the last quarter of last year and the first few weeks of 
this year has given place to marked dulness, and many of the 
Durham pits are not working more than half time, and some four 
days per week, while in Northumberland the situation is little 
better, though an improvement there may be expected when the 
Baltic is open, and the spring shipping trade has setin. Then 
comes the most active period of the year for the Northumberland 
collieries. Best steam coals cannot be had under 10s, per ton f.o.b., 
but this is a good deal below the rate that prevailed when the year 
opened—12s, 6d. per ton, andsmall coals are about 4s. 3d. Gas coals 
are about 7s. 3d. per ton, and with trade so dull and competition so 
keen, itseems hardly an opportune time to establish combinations to 
keep up local prices. It is stated that the contracts for coal for 
the arsenals have gone to Yorkshire collieries, only a very small 
proportion being given to the pits further north. Coke is in 
larger consumption, there being more blast furnaces at work, and 
the price is maintained at 12s. 6d., delivered on Tees-side, or 
13s. 6d. to 14s. delivered f.o.b. Tyne Dock or Sunderland. The 
decision of Judge Meynell at the Auckland County Court last 
week with regard to miners and their houses is a most important 
one, as it establishes the principle that where a miner lives rent 
free in a house belonging to the firm, the rent of the house being 
practically a part of his wages, he must leave the house if he ceases 
to work at the colliery, otherwise he must pay rent for it. Messrs. 
Bolckow, Vaughan, and Co. were summoned for wages by a miner 
who had remained in one of their houses for sixteen weeks 
after his engagement ended : they claimed the rent of the house 
from him, and the decision was in their favour. 

At the meeting of the North-East Coast Institution of Engineers 
and Shipbuilders there was a further discussion on Mr. Caws’ 
ed **On Certain Principles of Motion, as Taugkt by the Pen- 
dulum, and as Illustrated by the Resistance of Ships and Other 
Bodies Moving through Fluids, together with a Sketch of the 
Pendulum Speed-power Meter.” A paper by Mr. Bell, ‘On a 
New System of Construction for Large Vessels of Cellular Type,” 
was next read, and one “‘ On Oil Engines,” by Mr. Stafford, the 
discussion on both these papers being adjourned. 

The directors of the North-Eastern Railway have decided not to 
proceed with their proposal this session with reference to the aban 
donment of the Boroughbridge and Ripon Canal, and the clause 
relating to this has been withdrawn from the company’s Bill. 
Serious opposition to the proposal was threatened. 

Within the past few days a second serious crack has been found 
in the new quay erected by the Corporation at Stockton, and Sir 
Alexander Rendel has been called upon again to examine the quay 
and advise upon a remedy. 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 

TuE Glasgow pig iron market was comparatively active, espe- 
cially in ‘the early part of the week, when warrants were rather 
pressed for sale. Scotch iron changed hands in fairly large quan- 
tities at 42s. 10d. to 42s. 94d. cash, Cleveland 35s. 114d. and 
35s. 105d., Cumberland hematite selling at 45s. and Middlesbrough 
hematite at 44s. O4d. per ton. 

Makers’ special brands have been well maintained generally, and 
an advance of ls. per ton was made in Eglinton. The current 
prices are as follow:—G.M.B., f.o.b. at Glasgow, No. 1, 44s. 3d. 
per ton; No. 3, 43s. 3d.; Carnbroe, No. 1, 46s.; No. 3, 45s.; 
Clyde, No. 1, 49s. 6d.; No. 3, 46s. 6d.; Gartsherrie, No. 1, 51s.; 
No. 3, 48s.; Calder, No. 1, 52s. 6d.; No. 3, 48s.; Summerlee, 
No. 1, 53s.; No. 3, 48s.; Coltness, No. 1, 56s.; No. 3, 50s. 6d.; 
Glengarnock, at Ardrossan, No. 3, 47s. 6d.; Dalmellington, No. 1, 
47s. 6d.; No. 3, 45s. 6d.; Eglinton, No. 1, 47s. 6d.; No. 3, 45s, 6d.; 
Shotts, at Leith, No. 1, 54s.; No. 3, 50s. 6d. 

The export trade in pig iron continues in a rather backward 
state. In the early part of last year the shipments were poor 
enough, but they still show a decrease from the Ist January to 
date for this season, The past week’s shipments amounted to 
5453 tons, compared with 9686 in the corresponding week of last 
year. The imports of Middlesbrough pigs at Grangemouth were 
6230 tons, showing an increase for the week of 431 tons, 

The pig iron output has been slightly increased by the addition 
of one furnace on hematite iron. There are now 39 furnaces 
making ordinary and special brands, 24 hematite, and three basic, 
total 66, compared with 70 at this time last year. One or two of 
the special brands are still practically out of the market. The 
production of ordinary iron is kept at a low figure compared with 
what it has been in previous years, and the ironmasters are not 
inclined either to feed the market too freely or add to stocks. 
Hematite iron is in better request, notwithstanding the keen com- 
petition of English makers; but this competition tends to keep 
down prices, which have indeed varied little for some time. 
Tbere has been rather less demand for Cleveland iron, but some 
authorities are of opinion that greater quantities of it will be 
required by Scotch consumers before very long. There are 
certainly indications in different quarters that contracts already 
placed and expected may tend to improve the trade. % 
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There is still much room for improvement in finished iron. 





works are kept going, but as a general rule there is no pressure, 
and the foreign inquiry, particularly, is unsatisfactory. 

Business continues very active in the steel trade, where the 
volume of work is steadily expanding, and the prospects are 
altogether very encouraging. No doubt prices are comparatively 
low, but the makers have been reaping some advantage in cheaper 
fuel. 

The exports of iron and steel manufactured goods from the 
Clyde in the past week embraced locomotives worth £2900 ; sew- 
ing machines, £1800; machinery, £2900 ; steel goods, £5270 ; and 
miscellaneous iron goods, £25,400. 

The slackness referred to in the coal trade in past weeks still 
prevails, and has led toa further decline in prices of some qualities 
of coal. The output is not readily absorbed, and the weakness 
exists mainly in the export department of the trade. In_ this 
some improvement is expected with the development of the Baltic 
season, but in the meantime coalmasters find it difficult to get rid 
of supplies. A number of the collieries in nearly all the mining 
districts have been on short time, making about four, and in not 
a few instances only three days per week. With the object of 
arresting the slackening tendency in the market, the miners’ 
delegates have proclaimed a general restriction of work to four 
days per week, but it remains to be seen how far their orders will 
be carried into effect. 

The prices of coal f.o.b, at Glasgow are:—Main, 7s. to 7s. 3d.; 
ell, 8s. to 8s, 3d.; splint, 8s. 3d. to 8s. 6d.; steam, 9s. 3d. to 9s. 6d. 
per ton. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


ANOTHER excellent week of coal trade exports has been had. In 
the six days ending Wednesday last over 300,000 tons were 
despatched from the Cardiff ports alone. Swansea and Newport 
also showed full averages. 

The despatch of the largest steamer which has ever entered 
Cardiff, the Maroa, to which I referred last week, has been a 
notable event. I had an opportunity of seeing her in Roath Dock 
before starting with her cargo of 9000 tons and 2000 tons in 
bunkers. In size she rivalled a liner, and was almost as large as 
a man-of-war. A glance was sufficient to show how well she was 
adapted for its run to Bombay, with all possible appliances. 

But the day is one of huge steamers. In the same dock there 
were several with great capacity and with the best and latest 
engineering appliances, all worthy of being noted as fine speci- 
mens of naval architecture. On one day last week, the 16th, the 
following were despatched from Cardiff: To Colombo with 5000 
tons, Aden 6500, Algoa Bay 5800, Port la Plata 3200, Cape town 
3500, and four steamers carrying over.2000 tons. 

One of the prominent mining engineers of Wales, referring to the 
‘big steamer” for India on Saturday, told me that it was exactly 
forty-five years ago that he visited Cardiff to see the greatest coal 
steamer on record. She had a capacity of 1000 tons. 

With the spring, and the improvement that is going on in iron 
and steel—thoughb slight—there is a good deal of colliery enterprise 
to be noted. The huge colliery of the Dowlais Company at 
Aberdare Junction is progressing, though the water diffi- 
culty has been great, the Ystrad Mynach Colliery is being 
successfully worked, and a good find of the celebrated 
Mynddyslwn seam is reported. Work has been resumed at 
the Tillery Colliery Company's workings, Parybout. At the 
Plymouth collieries the collection of laden wagons this week was 
very large. In the Bedlinog Valley, Taff Bargoed, it is stated that 
the Ocean Colliery are going in for sinking an extension from Tre- 
harris. The Cardiff Steam Collieries of Llanbradach are doing 
well. No. 1 pit increases weekly, and coal from the lower measures 
will in a little time be raised from No. 2. In the Aber Valley 
sinking is going on well ; both pits are down more than a hundred 

yards. At Blaenavon the coal trade is reported brisk, and the 

hymney Company are busy with coal and coke. I noted last 
week a quantity of Rhymney coke at the Dowlais Works. Tre- 
degar coalfield is also busily worked. On Saturday a fine seam of 
coal was struck in the parish of Pentyrch, within one hundred 
yards of the Barry Railway. This in itself is important, but 
in addition it indicates that all the Rhondda measures are in the 
district. 

Newport is making a distinct stride in its coal shipping, and I 
hear that measures are about to be taken for providing new coal 
hoists and other facilities at the Alexandra Docks. A good hint 
can be obtained from the Bute Docks, where rapidity is well blended 
with the least possible breakage. 

As we are close upon the holidays the demand for prompt ship- 
ment of coal has been marked, and prices have had a firmer tone. 
The ruling prices this week on Change, Cardiff, were as follows :— 
Best steam, 13s, to 13s. 6d.; seconds, 12s. to 12s. 6d.; best Mon- 
mouthshire, 11s. 6d. to 11s. 9d.; inferior ‘‘hard” coal, 10s, 6d. to 
l1ls.; small steam, 6s. 6d. to 6s. 9d. 

In honse coal prices show little change, but the weakening that 
is seen in common bituminous coal indicates the near closing of 
the season, which the increasing mildness of the weather will not 
improve. Best house coal realises 13s. 6d. to 13s. 9d.; Rhondda 
No. 3, 12s, to 12s. 3d.; No. 2, 9s. 6d.; brush No. 3 sells at 10s.; 
and small at &8s.; through of No, 2, 7s. 6d. to 8s.; small, 5s, 3d. to 
5s. 6d. Anthracite prices are maintained. Pitwood 14s. 9d. to 
15s., tone slightly weaker as stocks are accumulating. 

In iron ore prices are drooping a little. Bilbao is quoted at 
lls. 6d. to 11s. 9d.; Tafna, 11s.; Garucha, 11s. 

At Blaenavon the iron and steel trades are more brisk, and a 
large furnace has been blown in. Tredegar and Rhymney works 
show no revival. Ebbw Vale is going along with spirit, and at 
Cyfarthfa and Dowlais there are signs of greater activity. It is 
now tolerably clear that another dismantling is intended, and that 
the Tretorest Works—formerly owned rq Mr. Fothergill—are to 
follow the fate of Penydarran, Plymouth, and Abernant. The 
other Treforest works with which Sir L. Bell, Sir W. Lewis, and 
others are connected, remain idle, but are kept in good condition. 

At Cardiff, on Saturday, the following quotations were given :— 
Steel rails, heavy, £310s.; light, £4 10s. to £4153. Bessemer bars, 
£4 2s. 6d.; Siemens’ best, £4 5s. to £4 7s. 6d. 

In tin-plate there is a slight improvement in the Monmouthshire 
valley, and it is intended by the Messrs. Phillips, who have been 
in close communication with their old workmen, to endeavour to 
make a start at Abertillery, Blaina, and Nantyglo. On the other 
hand, in the Aberavon district, things are looking worse ; the Avon 
Vale works are closed—it is- hoped only temporarily—and at 
Garseinion the strike of the men bas culminated in a lock-out. 

On ’Change, Swansea this week, it was announced that the make 
of tin-plate still continues ahead of the shipments, and that prices 
remain without any alteration. It was, however, considered that 
an improving character was beginning to show itself in American 
advices, and that prospects in consequence might be taken as 
better. 

In the Briton Ferry district last week twelve mills were worked 
regularly, and 7344 boxes were produced, At the Villiers three 
mills out of six are working. The output there of pig and bar has 
been quite up to the average, and the demand is good. 

The Swansea Hematite Iron Company have taken all that 
portion of the Landore Works, including the milling shop, north 
of the Midland Railway. fae 

Negotiations, I hear, are open for the acquisition of a large 
works on the eastern side of the river, at Swansea, for the con- 
struction of blast furnaces. 

1600 tons of pig iron were imported into Swansea last week. 

The patent fuel trade is slack. The only cargo of note from 
Swansea during last week was 1140 tons to France. 

The recent efforts of the Taff Vale Railway directors to redress 
the grievances of their men have been received with a good deal 
of satisfaction. 
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The Ebbw Vale and Tredegar companies i 
to Bristol. ar Tee ene Oe healy 

Quantities of iron ore continue to arrive, 
Ferry coming from Barrow, 

The total loss of the Henry Anning steamer, of Cardiff 

a omy ad mew the crew missing. 

wing to the indisposition of Mr. John Roberts, Grai Jorks 
neal. no change ios been brought about. It ‘is vo ping 
sion in Swansea whether a change of management or an intention 
to reduce wages is the cause of the stoppage. 

The Amalgamated Society of Engineers had their first annual 
banquet at Cardiff, on Monday. The success of the society was 
shown by the statistics given at the close. The members number 
73,853 ; branches 541. In 1892 donations to men out of work 
totalled £132,905; sick benefits, £40,200; for superannuation 
£47,388 ; £11,307 had been expended in funeral benefits ; £4333 in 
connection with the benefit fund; and £4856 in grants to other 
trades. Since the formation of the society £3,000,000 Sterling 
have been disbursed. 

The official Government testing of the new railway bridge over 
the Tawe, at Ystalyfera, took place on Saturday. The bridge was 
erected, under the supervision of Mr. Meredith, local engineer, by 
Cruwys and Hobrough, contractors, Gloucester, and the official 
verdict was in every way satisfactory. 
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NOTES FROM GERMANY. 
(From our own Correspondent.) 

THE situation of the iron markets over here does not show much 
change upon the week ; the business doing in raw and finished 
iron is, on the whole, pretty satisfactory, the general tendency 
remaining in an upward direction. It is reported from Silesia 
that a fairly active demand is being experienced in the different 
branches of the manufactured iron trade, while the business jn 
crude iron still leaves much to be desired, although there have 
been some fair orders secured lately, and work is, on the whole, 
more regular. It can hardly be doubted that a revival has set in, 
but as prices continue weak and depressed, the general tone of the 
market is still by no means a very bright one, 

In Austria-Hungary the state of the iron business has in no wise 
altered since last week ; demand and inquiry are pretty satisfactory, 
but the condition of prices is just the reverse from good, owing to 
the keen competition of the German firms. The railmakers report 
a slow inquiry, while in the building line a healthy demand is 
is experienced, and the works are more briskly employed than they 
have been. Official quotations are:—For common forge pig, 43 to 
44fl. p.t.: mixed, 43 to 45fl.; grey, 48 to 50fl. p.t.. Bessemer is sold 
at 48 to 50fl. p.t. For Styrian bars 102 to 110f. p.t. is quoted; 
girders, 106 to 110fl.; heavy plates for boilermaking purposes, 
180t.; tank ditto, 135tl. p.t.; galvanised sheets, 215f1,; all per ton. 

With the beginning of spring, orders are coming in more freely 
on the French iron market, which has led to a stiffening tendency 
in most branches of the trade. The shipbuilding and engineering 
department is particularly well employed, and there is also a fair 
demand coming in for plates, while the pig iron business is rather 
quiet, orders not coming to hand freely fromany sources. (uota- 
tions, though much better than at the beginning of the year, 
still continue far from satisfactory, concessions up to 2°50f. being 
granted for bars, which now stand at 155f. p.t., while girders are 
quoted 165f. p.t. In January of present year, production of iron 
and steel in France was 11,799t., export amounting to 13,354 t., 
which shows an increase of 21°7 and 31°1 p.c. respectively against 
January, 1893. 

Concerning the business done on the Belgian iron market, it can 
only be repeated what has so often been told, both prices and 
demand remaining weak and unsatisfactory inthe extreme. There 
is a want of steady employment reported in all departments, the 
few orders that are booked at present being of small weight. The 
following shows the production of pig iron in Belgium during the 
month of February and during the first two months of present 
quarter, as compared to the same period last year :— 





Fe y: January and February. 

1894. 1893. 1894. 18938, 

Forge pig .. .. 27,020 34,160 56,935 71,980 
Foundry pig .. 6,580 6,160 13,865 12,980 
Basic .. .. .. 82,200 19,460 66,850 41,005 
65,800 .. 59,780 . 187,650 .. 125,965 


Although the long cherished hope concerning the reforming of 
the rolling mill convention is not likely to be realised, the tone of the 
Rhenish- Westphalian iron tradestill continues tobe a pretty firm one. 
The volume of business for home users is, all things considered, not 
unsatisfactory, and if only the foreign trade expanded a little, 
makers might be able to keep their works going fairly well. The 
iron ore trade has exhibited increasing firmness during the week ; 
for spathose iron ore M. 6°50 to 7 p.t. is quoted, roasted ditto being 
sold at M. 9°80 to 10 p.t. at mines, Minette of Lorraine is well 
inquired for, and shows a stiffening tendency ; the 40 p.c. contents 
is quoted M. 3°20 to 3°30 p.t. at mines ; inferior qualities fetching 
M. 2°40 to 2°70 p.t. only. Makers of pig iron report an improving 
demand for most sorts, prices myotenn | an inclination to firmness, 
Up to now production has been considerably higher than consump- 
tion, and stocks have consequently increased. Present price for 
spiegeleisen is M. 51 p.t., while forge pig No. 4 is quoted M. 42 to 
M. 43 p.t.; No. 3, M. 39 to 40 p.t. Siegerland good forge qualities 
fetches M. 42 to 43 p.t. ; hematite, M. 62 to 63 p.t.; foundry pig 
No.1, M.62; No.3, M. 53; basic, M. 43p.t. German Bessemerstands 
at M. 47 to 48 p.t., while the price quoted for Luxemburg forge 
pig is M. 40 to 41 p.t. at works, A fairly confident tone is pre- 
vailing in the finished iron department. Since last week’s letter 
the employment at the bar mills has increased, and it is therefore 
not unlikely that prices will improve. The orders booked are, 
with few exceptions, for home requirements, foreign demand 
remaining extremely dull. Girders have been in fairly good 
request during the past week, and the business doing in that 
article might be termed a pretty favourable one, but for the con- 
tinued depression in price, which has even increased upon the 
week owing to keen competition. Hoops, though rather dull, are 
on the whole not worse off than during former weeks, Plates and 
sheets have been in regular demand, and the prices quoted are 
firmly maintained, but it is not likely that much advance can be 
made until a general increase in demand has taken place. 

There is still no change whatever to note with regard to the 
wire business ; prices and inquiry remain weak as before ; in rivets 
there has been rather more doing since last report. Present list 
quotations are as follows:—Good merchant bars, M. 95 to 100; 
angles, M. 110 to 115; girders, M. 87°50 to 92°50; hoops, M. 110 
to 115; billets in basic and Bessemer, M. 80; heavy plates for 
boiler-making purposes, M. 150; tank do., M. 140; steel plates, 
M. 140; tank do., M. 130; sheets, M. 140; Siegen thin sheets, 
M. 125. Iron wire rods, common quality, M. 94; drawn wire in 
iron or steel, M. 120 to 125; wire nails, M. 125; rivets, M. 140; 
steel rails, M. 112 to 115; steel sleepers, M. 106; fish-plates, 
M. 108 to 110; complete sets of wheels and axles, M. 270 to 280 ; 
axles, M. 220 ; steel tires, M. 215 to 230; light section rails, M. 95 
to 100, all per ton at works. 2 

German export in pig iron to Russia has been, in 100 kilos.:—In 
1885, 627,472; in 1886, 705,212; 1888, 101,148; in 1892, 54,417. 
The following figures show—in hundreds of kil mmes—German 
— in manufactured iron to Russia during the years 1892 and 
1893 :—- 


1892. 1893. 
Angles eV ey a wel Tes 45,956 . 85,179 
ES es es dc do we wees oe Re . 11,005 
Bars .. .. ; od 215,543 .. £98,827 
Iron plates. . 60,733 . 122,181 
Ss se kk ee kB von 4,568 4,084 
eee ee ee ee ee ee 8,331 
Pee eee ee ae 79,284 
Small articles of manufactured goods 7,014 6,508 
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Messrs. Fleming and Ferguson, shipbuilders 
and engineers, Paisley, launched from their yard 
on the 14th inst. a steel screw hopper dredger, 
built to the order of Messrs, the Warkworth 
Harbour Commissioners, Warkworth, Northum- 
berland. The dimensions of the vessel are 147ft. 
by 33ft. by 11ft. 6in., and she is capable of raising 
300 tons per hour from a depth of 26ft., and has 
a hopper re y- capacity of 300 tons. The 
dredger and all her machinery have been con- 
structed under survey of the British Corpora- 
tion for the Registry of Shipping. The vessel 
throughout is fitted with the builders’ most im- 
yroved appliances for hopper dredgers. As she 
loft the ways she was named the Hugh Andrews 
by Miss Annie Leighton, daughter of Captain W. 
R. Leighton, Warkworth. 

The s.s. Barnstable, built and owned by Messrs, 
Rk. Craggs and Sons, of Middlesbrough, was taken 
out for trial on March 14th. The vessel is one of 
two specially built for the American fruit trade 
and for carrying mails and passengers between 
Boston and Jamaica, and her saloons and cabins 
are handsomely fitted for this trade. The dimen- 
sions of the ship are 230ft. by 31ft. 6in. b 
24ft. 84in. She was loaded to her ordinary trad- 
ing draught, and a speed of 14 knots was main- 
tained over the measured course, The engines 
are by Messrs. Westgarth, mae, and Company, 
of Middlesbrough, cylinders 22in., 35in., 57in. by 
36in., with two large steel boilers. All latest 
improvements are fitted, including Westgarth’s 
Cleveland feed-heater and Cleveland evaporator, 
See’s patent ash ejector, aud a complete installa- 
tion for electric lighting, including search light, 
by Messrs. Hayward Tyler and Company. 

On Thursday afternoon week the steel screw 
steamer Corbridge, recently launched by Messrs. 
The Blyth ay Shee Company, of Blyth, for 
the Corbridge Steamship nang , of Newcastle- 
on-Tyne, was taken to sea for her official trial 
trip. There were a large number of gentlemen 
on board, representing the owners, builders, and 
engineers, and the workmanship of both hull and 
engines was very highly commended by all present. 
The Corbridge was put on the customary trials of 
speed, and gave every satisfaction, the machinery 
working with perfect smoothness throughout. 
The vessel is arranged to carry a large cargo on a 
light draught of water, and is replete with the 
most up-to-date improvements in machinery for 
working the vessel and her cargo. The company 
present sat down to an excellent luncheon, at 
which the usual toasts were proposed. The Cor- 
bridge will be commanded by Captain Ryder, and 
steamed back to Blyth, where she will load her 
first cargo for Genoa. Mr. C, Landreth has 
superintended the construction of the hull and 
engines whilst building. The engines, which are 
of the triple-expansion type, are of large power, 
and have been fitted by Messrs. The North- 
Eastern Marine Engineering Company, Wallsend- 


on-Tyne. 

On the 14th inst. the s.s. Chatburn went on her 
trial trip in the bay off Hartlepool. This is a 
vessel built by Messrs. Wm. Gray and Co., to the 
order of Messrs, Murrell and Yeoman, of West 
Hartlepool, and engined at the Central Marine 
Engine Works, West Hartlepool. Her dimensions 
are as follows: Length over all, 280ft.; breadth, 
37ft.; depth, 20ft.; and she has been built to 
Lloyd’s highest class. The diameters of the 
cylinders are as follows: High-pressure, 20in.; 
intermediate, 314in.; low-pressure, 53in.; and the 
stroke is 36in. Steam is provided by two multi- 
tubular boilers, working at a pressure of 160 Jb. 
per square inch. After adjusting compasses, the 
engines were run at full speed, making 90 revolu- 
tions per minute, the vessel doing about 11 knots 
per hour on light draught. Steam was maintained 
at the full pressure with the greatest ease, and 
every working part about the engine continued to 
run in the smoothest possible manner. There 
was no heating of any part whatever, and no water 
used on any bearing. The high-pressure rod and 
spindle are fitted with metallic packing, and gave 
no trouble whatever at the high speed of rod 
corresponding to the revolutions above named. 
The tail shaft is fitted with Mudd’s patent pre- 
server, and the machinery throughout is of the 
highest class and best finish for a modern cargo 
boat. Mr. Yeoman was on board at the trial, and 
a the steamer to the Tyne, where she 
loads her first cargo. The engine builders were 
represented by Mr. Mudd. The vessel is under 
the command of Captain Douglas. 








NAVAL ENGINEER APPoINTMENTS. —The follow- 
ing appointments have been made at the Admi- 
ralty:—Eagineers: Joseph N. Crowle, to the 
Spider, to date March 12th ; Ernest J. Taylor, to 
the Jason, Joseph R. Galpin, to the Pembroke, 
additional ; Victor E. Snook, to the Rambler ; 
and Harry A. Gedye, to the Vivid, additional, 
to date April 3rd.; Albert E. Tompkins, to 
the Decoy, to date March 19th, Assistant 
engineer: Harry Lashmore, to the Jason, to 
date April 3rd. 

Roya Iysrirurtox,—The following are the 
ecture arrangements after Kaster:—Professor 
J. A, Fleming, four lectures on Electric Illumin- 
ation; Professor J. W. Judd, three lectures on 
Rubies: their Nature, Origin, and Metamorphoses ; 
the Rev, W. H. Dallinger, three lectures on the 
Modern Microscope ; Mr. F, Seymour Haden, 
two lectures on the Etching Revival; Professor 
J. F. Bridge, two lectures on Music: (1) Musical 
Gestures; (2) Mozart as a Teacher; Professor 
Dewar, three lectures on the Solid and Liquid 
States of Matter; Professor W. M. Flinders 
Petrie, three lectures on Egyptian Decorative 
Art; Mr, H. D. Traill, two lectures on Literature 
and Journalism; Mr. John A, Gray, two lectures 
on Life among “the Afghans; Captain Abney, 
three lectures on Colour Vision (the Tyndall 
Lectures); Mr. Robert W. Lowe, three lectures 
on the Stage and Society. The Friday evening 
meetings will be resumed on April 6th, when a 
discourse will be given by Professor Victor 
Horsley, on Destructive Effects of Projectiles ; 
su ing discourses will probably be given 
by Professor J. J. Thomson, Dr. J. G. Garson, 
Professor H. Marshall Ward, Dr. G. Sims Wood- 
head, the Rev. S. Baring-Gould, Professor A. M. 
Worthington, Sir Howard Grubb, Professor 


Oliver Lodge, Professor C. V. Boys, and other 
gentlemen, 





L from ‘The Illustrated Official Journal of 
Patents.” 


Application for Letters Patent. 


*,.* When patents have been ‘‘ communicated” the 
name and address of the communicating party are 
printed in italics. 

7th March, 1894. 

4821. Brakes and Friction Coup.inos, W. W. Blades, 
London. 

4822. ComMUNICATION between INSIDE and OvTSIDE of 
Carriages, E. Krayer, London. 

4823. Cases for Hotpino Sueets of Paper, P. Frantz, 


ndon 
4824. Makino Ice Sxatinc Rivks, &c., R. Heard, 
ndon, 
4825. Gun Mountinos, J. Vavasseur, London. 
4826, AmmuNITION Hoists, J. Vavasseur, London. 
4827, Merau Boxgs, K. F. Griffin and The Self-opening 
Tin Box Company, London. 
4828. CoMBINED TACHOMETER and TELEMETER, E. 
Blitikofer, London. 
4829. WasHine Macuines, T. T. Rutter, London. 
4830. CouNTER-CURRENT AIR Heaters, H. H. Leigh. 
—(A. Klinne, Germany.) 
4831. Frep-water HEATER and CONDENSING APPA- 
RatTus, E. Green, London. 
4832. Ion1T1InG Devices for Cartripces, H. H. Lake, 
—-(The Firm of Fried. Krupp Grusonwerk, Germany ) 
4833. Ciosinc Devices for Botties, H. C. Sancers, 
London, 

4834. Srereoscopic Apparatus, G. C. Marks.—(A. 
Chauvet, France ) 

4835. MANUFACTURING WOOLLEN Srock inet, A. Walter, 


mdon. 

4836. Foor Propetter for Swimmers, P. Battersby, 
mdon. 

4837. HanpDLE for SHovets and the like, G. Walters, 


mdon. 

4838. CyLinpeR Si_k Hart, P. C. C. Moller and P. M. 
Berg, London. 

4839. BREECH-1L0ADING ORDNANCE, H. H. Lake.— 
(J. B. G. A. Canet, France.) 

4840. Meratiic Cartripce Cases, G. Hookham, 
London. 

4841. Manuracrure of Fert Waps, G. Hookham, 

mn. 


London. 

4842. Puzzite for ADVERTISING Purposes, 0. Vigar, 
London. 

4843. Setr-ritrinc Cover for Pires, 8. H. Crocker, 
London. 


8th Murch, 1894. 
4844. Parts or Firtinc of Locks, J. Waine and Co, 
Willenhall. 
4845. PLua and Waste for Basins, J. H. Kenyon, 
Blackburn. 
4846. _— Spinnino, J. Hargreaves and E. Gillow, 


mdon. 
4847. Meta, Screws for Woopwork, J. T. M 
Belotal ’ ages, 


4848, Skimminc Apparatus for Lapis, T. Greenfield, 
Birmingham. 

4849. Evecrric Casinos, G. St. J. Day and 8. Allmark, 
Manchester. 

4850. Borrte Stoprers and Corks, W. R. Hedges, 
Birmingham. 

= Warpino Macuiygs, J. Scott and R. A. Houston, 

iW 


4852. btrnove Suors for Horses, A. E. Ogden, 
on 


ADJCSTABLE CHarrs for Baxsizs, A. Gibson, 
Glasgow. 

4854. Casino for CyLinpeR OvrTLets, E. B. Ludlow, 
age te 

4855. Manure Sower, R. Wallace and W. Wallace, 
Ayr, N.B 

4856. METALLIC CYLINDER Coverino, W. Freakley, 
Staffordshire. 

7. Crane Covp.ines, F. J. Dickinson, Newcastle- 


on-Tyne. 

4858. Mareriat for the Backs of Carps, W. Scholes, 
Yorkshire. 

4859. CaLcuLaTine Device or Ts LE, F. W. Meacock, 
Liverpool. 

4860. NEUMATIC Or INFLATED TiREs, A. 
Coventry. 

4861. WaTerpRoor TextiLe Fasrics, W. Warburton, 
aye 

4862. CANDLE-SPLASH PREVENTER, T. Allbones and T. 
Nicholls, Gainsborough. 

4863. Makino Borrins, W. McCrossan and J. Paul, 
Glasgow. 

4864, FrepiInc Openers with Cotton, G. 
Manchester. 

4855. Arr Extractors, &c., C. P. L. Titherley, Liver- 


Latimer, 


Horrocks, 


pool, 
“= Backs for Cameras, A. Riddell and J. Sinclair, 
iw. 
4867. AUTOMATICALLY WEIGHING Goops, M. Hagarty, 
‘ow. 
4868. R+ouLatTinc Dravout Prats, F. B. Shuffrey, 
Walsall. 


4869. METALLIC Bepstgaps, J. and H. J. Brook 


4900 Stipina Doors for Poutrry Houses, G. Collins, 
London, 


4901. .~*_crea, on Tramcars, A. B. Hickisson, 

ndon. 

4902. Non-apuesive SHeetinc Rows, J. H. Mitchell, 
London, 

4908. Tires, D. P. Sims, London. 

4904. Exectric Lamps, R. Hacking, G. Brand, A. G. 
Howitt, and J. Johnstone, London. 

4905. Rotiers for Pr wtinc Carico, J. K and C. A. 
Bs f m, London. 

4906. AppaRATUs for CreatTinG a Vacuum, P. Pié, 


ndon. 

4907. Locomotive Driving Mecuanism, E. Keller, 
mdon. 

4908. PuriricaTion of Szewace, W. D. Scott-Moncrieff, 
ndon. 

4909. Taroets, &c., G. H. Collins and C. 8. Jones, 


ndon. 
4910. Execrriciry, W. L. Wise.—(£. Modesse, 
Belgium.) 

4911. ELecrric Suppty Apparatus, W. M. Mordey, 
London. i 
4912. ZirHeR Accorpions, A. J. Boult —(J. 7. Miiller, 

Germany. 
4913. ImpRovED CENTRIFUGAL Macuriyes, A. Ollier, 
London. 
4914. ee Fire-proor MaTeRiaL, A. Pieper, 
mdon. 
4915. ArR-BRAKE Apparatus, W. A. and B. 8. H. 
Harris, London. 
4916. Satts of Iron and Zinc, A. J. Boult.—(Z£. 
Warzée, Belyium.) 
4917. Feats Brakes for Bicycies, P. Escalup, 
ndon. 
4918, Matcu-Boxes, R. C. Thompson, London. 
4919. Apparatus for the Generation of Heat, G. 
Rose, Glasgow. 


9th March, 1894. 


4920. Ax Le Sprinos for Venictes, A. H. Johnston, 
London. 

4921. Gor CLuss, A. Mackenzie, London. 

4922. Hoipers for Cicaretres, &c., H. B. Beeny, 
London. 

4923. CaLenpars, T. W. Keening and W. H. Golds, 


ydon. 

4924. BREECH-LOADING SMALL-aRMS, F. Beesley, 
mdon. 

4925. Improvep Stanps for Bicycues, E. Brown, Bir- 


mi m. 

4926. dees or Pues for Boots and Sxogs, G. B. Parkes, 
Birmingham. 

4927. Doos’ 
Birmingham. 

4928. CLoTHEs and Picture Hooks, A. A. Woodward, 
Birmingham. 

4929. Clockwork Motor for Cycixs, W. H. Sladdin, 
Brighouse. 

4980. Go_r Ba.ts, M. P. Smith, Manchester. 

4931. Tires, T. F. Edgeworth, Bristol. 

4932. Toot for Openina Megat, &c., Tins, T. J. Jewell, 


)LLAR ATTACHMENT, A. A. Woodward, 


tol. 

4933. Vatve for Pneumatic Trres, J. G. A. Kitchen, 
Manchester. 

4934. TRaMCAR ATTACHMENT, H. Joncs.—(T7. E. Jones, 
United States.) 

4935. Towacco Compressinc Macurinery, J. McC. 
Robertson, Dublin. 

4936. WaTER-CLOsETS, J. Edmundson, Church. 

4937. Drivine (Hains and Cuan WHEELS, A. Pickard, 


arrogate. 

4938. Rartway and Tramway ConsTRUCTION, G. Barker, 
Liverpool. 

4939. Sprinc Rotter SuHop Buinps, G. P. Morgan, 
Bristol. 


4940. RatLway Caarr Manvuracture, A. E. Muirhead, 
G 


yw. 
4941. Fite Hanpues, A. W. Osborne Sheffield. 
4942. MeraL WHEELS for VEHICLES, W. J. Woodhouse, 
Sheftield. 
4943. Miners’ Sarery Lamps, T. Woods, Liverpool. 
4944, Sa of Borer Furnacgs, J. H. Eastwood, 
ord. 
4945. ELecrricity Meter and Switcn, E. G. Pink, 
Dublin. 
4946. Firg-escares, R. A. Smith and D. Low, jun, 
Dundee. 
4947. CauLkinG Borer P ates, T. P. Nelson, Man- 
chester, 
4948. SHeppinG Motion, W. Rebbla, Kendal. 
4949. Urninats, M. J. Adams, York. 
4950 cee FLusHine Apparatus, M. J. Adams, 
York. 
4951. Pioveus, G. Paasche, London. 
4952. Dryinc PuospHates, D. W. Anderson and G. W. 
Parsons, London. 
4953. Or Lamps, J. and J. T. Paul, Glasgow. 
4954 Carryinc Air Pumps on Cycigs, 8S. C. Wool- 
dridge, Stourbridge. 
4955. Brackets for Biinp Ro uers, J. H. Leather, 
Birmingham. 
4956. Usine Cuains on Cyc ies, G. W. and H. Panzetta, 
London. 
4957. ATracuine CLasPs to GARTERS, C. H Ecen, Man- 
chester. 
a Rotary Brusues, A. Allday and F. Woodman, 
irmingh 





Smethwick. ‘ 


4870. Diazocompounp for Use in Dyetine, J. Altschul, 
Manchester. 
4871. Snips’ Bertus, E J. Griffin and J. Macnab, 


‘ow. 

4872. Improvep Ranoes for Cooxinc, G. Shearer, 
Glasgow. 

4873. Batconres for Winpow-cCLEANING PURPOSES, 
J. Moffat, Glasgow. 

ae * Macuine for Makino Conrections, J. Ritchie, 
3 Ww. 

4875. Cyciz, W. E. Walmsley, Liverpool. 

4876. Corsets, C, R. Viehofer and B. Rehfuess, 


ndon. 

4877. - amma Apparatus for Crocks, 8. Sprigg, 
mdon. 

4878. PortaBLe Winpow Batcony, T. D. Crawford, 


fast. 

4879. MerHop of WasHinc Woot, J. Anderson, jun., 
Manchester. 

4880. Enoines, H. Cautherley, London. 

4881. Wuips, W. Davis, Birmingham. 

4882. Avromatic Loom SnutrLe Guarp, H. Brereton, 
London. 

4888. Beam Warpino Frames, H. Brereton, London. 

4884. Musica, Instrument, T. C. Morris and T. E. 
and W. J. Phillips, London. 

4885. HypRocoMETRE and Invector, 8. A. Parker, 


mdon. 
4886. Burrers for Raitway VEHICLEs, W. B. Newark, 


ndon. 

4887. Ints DiaPHRacos, A. 8. Newman and J. Guardia, 
mdon. 

4888. Drain Pires, A. Wing, London. 

4889. Carvino Forks, H. J Newbould, London. 
. SCREW-THREADING Macuing, C. L. Newland, 


Bromley. 
4891. Removine Fisre from Cotton Sgep, R. Silcock, 
on. 
4892. Enornes, C. J. Galloway and J. H. Beckwith, 
London, 


4893. Propuction of PHENnou-carpon Acips, C. D. Abel. 
—(The Acticn Gesellschast siir Anilin Fabrikation, 
Germany.) 

4894. Cootinc and AERaTinG Beers, &c., P. Puvrez, 


ndon. 

4895. Apparatus for Me.Ltinc TaLiow, H. Dignef, 
London. 

4896. Fotpino or CoLLapsiBLe Trunks, I’, W. Few, 


London. 

4897. Tire, H. C. Cross, Londo: 

4898. VrsseLts for CARRYING 
London. 

4899. Gor CLuBs, The Army and Navy Co-operative 
Society and O, 8. Ruddock, London. 


n. 
Liquips, H. F. Swan, 











4959. Gas Excive Vatves, P. E. Singer, London. 

4960. Dotsie-actinc Gas Enatnes, P. E. Singer, 
London. 

4961. Buiinp Ro.ueErs, T. Pill, Manchester. 

4962. BeLt Fastener, T. M. Campbell, Glasgow. 

4968. Switcu Pornts of Tramways, J. R. Henderson, 

‘ow. 

4964. CuimNeEy Pots, H. Woollett, London. 

4965. Rutixc Piar Lines, J. Temler and M, Pohle, 
London. 

4966, CoLLar for Beasts of BurpDEN, R. W. Derbyshire, 


London. 

4967. Brusues for Wasuinc Borries, W. Thomson, 
London. 

4968. Stip1xc Winpows, T. Shurmer, London. 

4969. Erectric Licut Lamps, 8. F. Gough-Calthorpe, 
London. 

4970. ConstRUCTING PorRTABLE Fires, &c., A. Heald, 
London. 

4971. Pressure Sprincs for Currne Toxsacco, H. A. 
Wickham, London. 

4972. OpeRatinc Fountains, W. Redpath and P. Cowe, 
London. 

4973. CLusTER, T. Ferguson, Edinburgh. 

4974. Razor-strops, W. Truman and H. Harris, 
London. 

4975. DELIVERING QuaNnTiTIES of LiquiD, J. Grinhaff, 
London. 

4976. MecHaNicaL Saw-sETTER, J. W. Moy and H. 
Harris, London. 

4977. PresERvaTION of Foop Extracts, E. W. Beech 
and T. Wilson, London. 

4978. Countinc Device for Looms, R. L. Schopper, 
London. 

4979. — of Veniciss, A. J. Boult.—(F. Thiry, 
Belgium. 

4980. SoLpERING ALUMINIUM, W. P. Thompson.—(0. 
Nicolai, Germany.) 

4981. Curtnc Rounpness of SHou.pers, W. A. Carson, 


anchester. 
4982. Weavinc WOOLLEN, &c., Fasrics, W. Mortimer, 
L 


eds, 
4988, CIGARETTE-MAKING Macuings, A. Grouvelle and 
E. Belot, Liverpool. 
4984. PRopuLsIon of Suips, G. Ambler and J. Ambler, 
Manchester. 
4985. Devices for Stoxine Furnaces, J. A. Turner, 
ndon. 
4986. Typz MouLpine Macuings, F, Wicks, London. 
4987. Arc Evecrric Lamps, E. C. de Segundo, London. 
4988, MANUFACTURE of PHospHartic Saas, E. E. Dictz, 


mdon. 

4989. Letter Boxes, G. Collins, London. 

4990. RENEWING BLapes of CouLters, W. J. Courage, 
London. 






4991. 


on. 

4992. GoLr Bags, E. A. Jones, London. 

4993. ELecrrRoLizR Joints, W. Whitehouse and H. 
Pinnell, London. 

4994. Skirt Banps, A. Howell, London. 

4995. CoMPRESSED Furr Manuracture, G. Buckley, 
London. 

4996. Savery Guarp for CarriaGes, W. P. Harris, 
London. 

4997. Corset Fastreninas, G. Airey, London. 

4998. Na1is, M. Simon, London. 

1999. Toy, J. and E. E. Brewerton and L. Firth, 
London. 

5000. CycLe GeaRinG, E. A. Jeffreys, London. 

5001. Evecrric Fuses, A. Essinger and T. Harden, 
London. 

5002. Evecrric Lamps, H. G. Nichols, London. 

5008. RecuLatine Execrric Motors, 
Aldridge, London. 

5004. Graters for GraTine VEGETABLES, J. G. Baker, 
London. 

5005. Prosectites, &c., L. Maddison and C. T. Praed, 
London. 

5006. Batt Bearinos, L. Maddison and C. T. Praed, 
London. 

5007. Braman Locks and Keys, L. Schmittbuhl, 
London. 

5008. Po.isuinc Canes, J. Metz and E. Zaedeker, 
London. 

5009. Macuine for Curtine up Turnips, G. Sandover, 
London. 

5010. Supetyinc Foop to Horsgs, F. A. Duke and G. 
Cc , London. 

5011. Rartway Carriace Winvows, A. 8. Cooper and 
F. Bullock, London, 

5012. Furniture Castors, L. Armanni, London. 
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5013. PorTaBLE TiLTING Heap, T. Tarleton, Seong. 

5014. Usrnc Or Enorves for Workine Cranes, W. 8. 
Richmond, Suffolk. 

5015. BuLiaRD TaB.ies, W. H. Manners and G. Cum- 
mings, Northumberland. 

5016. Propuction of SHEET Metal Rosettes, A. W. 
Heath, Birmingham. 

5017. Crayon Cask, A. Smith and J. Barker, Keighley. 

5018. CIGARETTE Macuine, G. Lynn, Kingston-on- 


es. 

5019. CycLe Lamp, H. Lucas, Birmingham. 

5020. Puater, E C. Koch, London. 

5021. Se_¥F-actinc Muvzs, A. Higgins, Manchester. 
5022. SuutrLe Guarps of Looms, J. W. Banister, 


5023, FasTENERs for Tis, L. Myers, Birmingham. 
3024. Ho~tpine GaRMENTs in Position, L. Myers, Fir- 


mingham. 

5025. ‘Euxcraic Rait or Tramway Systems, M. H. 
Smith, London. 

5026. Raisinc CENTRE Licuts of CHANDELIERS, R. H. 
Best, Birmingham. . 

5027. FurnituRE Hanpuegs, &c., R. R. Harrison, Bir- 
ming! ¥ 

50z8. SHUTTLE GuaRDs for Looms, J. G. A. Sellers, 
Bradford 


5029. WATERPROOFING CLOTH, J. P. Mullins and H. 
Woods, London. 

5030 Carpine Enoines, J. G. Bamforth and W. H. 
Bamforth, jun., Huddersfield. 

5031. Distnrectant, J. Wardle, Leigh. 

5032. Lacinc Boots and Suegs, &c., H. J. Smith, 


e! . 

5083. Paits, N. Hix, Devizes. 

5034. Rotary Pump, J. Macintyre, Kirkcaldy. 

= Courtine Hook, A. Anderson, Newcastle-on- 

ne. 

3036. Srop Rop Morions for Looms, T. Guinness, 
Manchester 

5087. Nats, T. Gare ard the Gare Machine Company, 
Manchester. 

5038. Cuips, W. Johnson, Coventry. 

5039. Hat-REsT, W. J. Baker, Scarborough. 

5040. Stockines, W. H. Sprague, London. 

5041. Werr Stop Mecuanism for Looms, R. Brown, 
Glasgow. 

5042. BepsTEAD, J. Milton, London. 

5043. ExHisITINc Views, Paotocrapns, &c., F. J. 
Cocks, Birmingham. 

5044 Foop, A. 8. Walker, London. 

5045. HyprocarRBon Burners, J. M. Martin, Londun. 

5046. FacititaTinc the Stupy of Music, B. Jouve, 
London. 

5047. LaBELs for PorTaBLe Property, 8. T. C. Bruke- 
wich, London. 

5048. THERMOscCoPICAL AppaRaTus, H. G. Watel, ~ 
London. 

5049. Stoppers of Borries, 0. Imray.—(J. Maciellan, 
Australia.) 

5050. ADVERTISING Mepium, L. A. Franks, Man- 
chester. ‘ 

5051. ALARM Fastenincs for Decors, &c , T. Woodard, 
London. 

5052. CenTRIFUGAL Macuines, G. Fott, Glasgow. 

5058. Brusu, E. A. Service, Glasgow. 

5054. TREATMENT of Paper, A. E. Healey and J. 

illiams, London. 

5055. Courtine for Rartway CarriaGes, G. C. Fer- 
guson, Belfast. 

5056. CoLouninc Matrers, H. E. Newton. — (The 
Farbenfabriken cormals Friedrich Bayer and Co., 
Germany.) 

5057. BRE CH-LOADING ORDNANCE, E, W. Lloyd and A. 
G. Hadcock, London. 

5058. SuspENDERS, T. W. Hill, London. 

5059. Wraprer for Tires of Bicycies, W. J. Orme, 
London. 

5060. ASCERTAINING the WeIcut of ANIMALS, J. Kjelle- 
strém, London. 

5061. PHotoorapus, 8. H. A. Oakes and R. R. Gibbs, 
Liverpool. 

5062. UMBRELLAs, 8. G. Rawson, Liverpool. 

5063. WovEN Farics, A. Riley, Manchester. 

5064. WEIGHING Macuings, T. W. Mark, Liverpool. 

5065. Row iockxs for Oars, W. P. Thompson.—(H. 
Brinkmann, Germany.) 

5066. a R. J. Stephens and J. Hewes, 

mdon. 

5067. MANUFACTURE of Twist-Lace Fasrics, W. H. 
Farmer, London. 

5068. VENTILATING FuNNEL, W. Purnell, London. 

5069. MeTaL PLaTe CoRNER-PIECES for BoxEs, &c., A. 
Barthel, London. : 
5070. DeTACHABLE or REMOVABLE Jornt, J. P. McNair, 

London. 

5071. MANUFACTURING HypravLic CEMENT, G. W. A.. 
Stein, London. 

5072. Hanoers for Trottey Wires, G. H. Ricke, 
London. 

5073. Breap Hotper, T. Gtihmann, London. 

5074. Winpow Screen, C. C. Wheeler, London. 

5075. APPARATUs used by Miners, W. E. F. Thomson, 
Glasgow. 

5076. Dooxine, J. H. Ballantyne, Glasgow. 

5077. Tospacco Pipes, A. Kahn, London. 

5078. CoLour Sticks, E. Nienstaedt, 
and C. Herrmann, London. 

5079. Hanp Trucks, H. E. Spaulding, London. 

5080. CircuLaR LEVELS, J. J. Hicks, London. 

5081. Fasrics for Makinc Hammocks, F. Drake, 
Somerset. 

5082. Topacco Pipes, C. Jaccoud, A. Falcke, and O. 
Groh, London. 

5083. MANUFACTURE of WovEN Fasnrics, J. L. McLaren, 
London. 

5084. Tires and FeLiogs of WHEELS, G. W. Tarver, 
London. 

5085. Causinc ComBustion of Smoke, C. W. Gould, 
London. 

5086. Apparatus for Humipiryixe Air, J. Stott, 
London. 


Gold - 
ky 








5087. TREATING FLUX Skxmmines,” J. H. Tarrant, 
Bristol. 
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5088. Apparatus for Dryinc Beet-roor Srruips, F. E. | 5186. Dyginc Warp on the Beam, G. Keighley, 


Otto, London. 

5089. Ou Escrngs, J. Roots, London. 

5090. SoLDERING MATERIALS for ALuminium, E. C. 
Broadwell, London. 
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5091. Water Tap, T. and T. Aston, Birmingham. 

5092. Manvuracture of Coxe Bricks, F. Williams, 
Middlesbrough. 

5093. Spirash ScreEEN Ho.ipser, M. G. Townsend, 
London. 

5094. Step or Lapper Receptacie, M. G. Townsend, 
London. 

5095. PaoTocRaPHIc CHANGE-BOXEs, W. W. Beasley, 
Birmingham. 

5096. Harts, L. Brandt, London. 

5097. Inonine Linen, 8. Barrett, Keighley. 

5098. Mou.psrs’ Corss, 8. Clapham, Keighley. 

5099. Stupinc Wixnpows or SasHEs, W. Whitley, 
Keighley. 

5100. Brakes for Ramway Enorxss, J. R. Whitley, 
Manchester. 

5101. ‘ears PLaqvss or Tiss, G. M. Billington, 


os te 

5102. New TeLepHonic Rexay, G. Gillmore, Man- 
chester. 

5108. Grip Bott, C. J. Gullyes, Cardiff. 

5104. Srup and Cup, F. D. Chambers, Eastwood. 

5105. Puriryinc Sewace or Foun Water, E. C. Ives, 
a. 

5106. Wee. for Drivinc Macuinery, W. Ives, 
Halif. 


‘ax. 
5107. Ware, W. Ives, Halifax. 


5108. Cement for Frxinc Tor-caps, J. Lambert, | 





Derby. } 
5109. Poxtsm for Brown Boots and Suoss, F. Charvill, | 
Derby. 


5110. VeLocrrepes, N. Rubinstein, Leicester. 
5111. Pickers for Loos, R. Do ney Belfast. 
5112. SHow-carp, G. C. Banks, 7 Ww, unker, and W. 
A. Leak, London. 
5113. Fincer Prorecror or Sureip, A. H. Rivron, 
wic 
5114. Srops and Souirarres, R. Elliott, Newcastle-on- 


ic. 
$115. Nozzte or Spour for Funneis, W. J. Hollis, 
Southampton. 


ODOUR-ARRESTIN r Fowler, | 
os. Castine mo Lip for Vasszis, W. Fowler, | 5213. CLearine Yarn, &c., J. Boyd and T. A. Boyd, 


London. 
5117. Boox-strrcuine Macuives, F. E. Krumichen, 
Manchester. 
5118. ELEcTRO-LocomoTion on Raitways, W. E. Heys. 
— J. J. Heilmann, France. 
— Expressinc Sap from Canes, D. Drummond, 
Ww. 


5120. Fornirure Pouisx, N. E. Wilden, Glasgow. 

5121. Cor Cover, A. McKinna, Hull. 

5122. Seat Firtines for Bicycies, H. D. Mason, 
Liverpool. 

5123. Brxprne for Paryt-BrusHes, K. Stichle, Berlin. 

5124. agua of Mera.tic Sprines, G. Hookham, 

on. 

5125. A Sevr-acrrinc SyatcH Biock, G. H. Wise, 
London. 

5126. PortasLe Water Fitter, D. Appleton, London. 

5127. Resprrator, A. M. Richter, London. 

5128. Foor Coveaines, J. Harrison and C. Wolfendale, 
London. 

5129. Paorocrapsic Cameras, A. R. Wormald, Surrey. 

5130. Prorecrinc Suirt Currs, J. 8S. W nm, 
London. ° 

5131. Carriers for Crcies, A. J. Boult.—(7. Hupjauy, 
Germany.) 

5132. Raisinc Wrecks, &c., W. P. Thompson.—(7. H. 
Cavanaugh and J. W. Robinson, United States.) 

5133. Braip, A. Tatton, Manchester. 

5134. TrEaTMent of OLp Raixs, R. Klein, London. 

5135. CARPENTERS’ Gauces, W. E. Wilding, Live: 1. 

5136. Pants, W. Rothwell and Co., Ld., and W. Roth. 
well, Manchester. 

5137. Cements, E. Benard, London. 

5138. Manuractorinc Fiy Papgrs, R. W. C. Strong, 


Reading. 
5139. DUPLEX Action for Gas Motors, G. J. Rundle, 
mdon. 
5140. Bicycies, J. A. and H. G. Jobson, London. 
5141. Capstans, C. M. Taylor, London. 
5142. Ensvrine Sarety at SHUNTING Srations, E. Tyer, 


ndon. 

5143. Mayuracture of New Amupo Bassgs, R. Koreff, 
mdon. 

5144. Steam Borers, F. Kossuth and L. T. Kossuth, 


ndon. 

5145. Ticket Puncues, J. Dudley and R. E. Gibson, 
London. 

5146. Heatinc Corts, M. M. Brophy, London. 

5147. DwELurnc Hovssgs, I. Wilson, London. 

5148. Azo CoLourine-matrers, H. E. Newton.—(The 
—e vormals Friedrich Bayer and Co., Ger- 
many. 

5149. , for Hotpine Gotr Ciuss, P. A. Newton, 
London. 

5150. FLoor Coverrnes, J. Harrison and C. Wolfendale, 
London. 

5151. are Frax, &c., H. 8. Close and W. O. Roff, 

mdon. 

5152. Set-squares, J. G. Russell, London. 

5153. Scares for Weicuinc Lerrers, J. Francis, 
London. 

5154. Tray, E. Gross, London. 

5155. Hincep Seats, L. N. Lyons, London. 

5156. Brakes, T. Bennett, St. Albans. 

5157. Iypicatine Hercuts of Fiuips, M. Mawson and 
A. Stuart, London. 

5158. Sprice Coverrses for Wires, T. J. Dewees, 
London. 

5159. CoLtourninc Matrers, H. H. Lake.—( Messrs. 
Wirth and Co., Germany.) 

5160. Materia for Pavisc Purposss, C. J. Potter, 
London. 

5161. CanpLE Hotpers, J. Heller, London. 

5162. Recoit Presses, Sir A. Noble and R. Brankston, 
London, 

5163. Traps, T. H. Tuffley, London. 

5164. Firrines for Evectric Lamps, A. Hoffmann, 
London. 

5165. MaGazine Stoves, A. J. Boult.—(C. Wille, 
Gerinany. 

5166. Vatve Sprxpie for Steam Enounes, P. Hayes, 
London. 

6167. FLoon Covertnes, J. Harrison and C. Wolfen- 
dale, London. 

5168. Maxine Piumsic Acip, J. Y. Johnson.—(J. Marv, 
Germany.) 

5169. MeasuRiInG Paper, Ciotu, &c., J. H. Pett, 
London. 

5170. Hat-pins, E. Wait, London. 

5171. Baysogs, G. Martin, London. 

5172. Puzzie, J. A. Margerison, London. 
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5173. Batioons, D. Graham, London. 
5174. Rack for Hotpine Pens, &c., G. H. Tidswell 


iter. 
5175. Arm Pumps, F. Edwards, London. 
5176. Huss for Cycizs, J. G. Reeve, Birmingham. 
5177. Nicut Commopes, W. Humphrey and W. Yarrow, 
mdon. 
= 7 aaa Bicnromates, M. W. Beylikgy, 
5179. Svurt-mmecrinc Macuive and Bock, T. Rawkins, 


mdon. 
5180. Musica Mayro.e Dance, W. E. Evans, London. 
5181. Movasie Freeper for Rance Fire, T. Potterton, 


ion. 
=. Bot.ers for Heatinc GREENHOUSES, T. Potterton, 


mdon. 
5183. A Pozz.e, T. Moore, Bristol. 
a LitHocRaPHic Printinc Macuines, M. Taylor, 


5185. Horse and other Cuiprens, W. G. Harris, 
Bristol. 


| 





ax. 
“e. Sream-yet Pumps, C. Long and W. H. Burkitt, 
5188. Stirrener for Boor Hess, &., C. J. Hill, 


jusseX. 

5189. ADVERTISING Mepiums, W. A. Sadler, Man- 
chester. 

5190. Improvep Barns for Inrants, M. Humfrey, Bir- 
a . 

5191. Mrxino Macuing, J. Bibby, Liverpool. 

5192. Cover for Printinc Macuines, J. B. Cullen and 
W. H. Smith, Liverpool. 

5193. Mipp.ines Puririer, T. Gray and H. Smith, 
Liverpool. 

5194. Srartine and Sroprine Evecrric Morors, T. R. 
Andrews and T Preece, Bradford. 

5195. SanrraRy Appuiances, M. J. Adams, York. 

5196. Cups, &c., A. J. Goodwin, Hanley. 

5197. Pans for Domestic Purposes, M. B. Barnes, 
Cumberland. 

5198. WasHinec Printers’ BLanxetine, W. and H. 
Hadfield and J. J. Sumner, Manchester. 

5199. TurNTaBLEs, R. Taylor and A. H. Thwaites, 
Bradford. 

5200. Printinc Lerrers for Inpices of Books, F. W. 
Corby, London 

5201. Lessenine the Visration of Rartway VEHICLES, 
G. Powell, London. 

5202. Macuines for Lace, F. N. Hobson, Notting- 
ham. 

5203. Exsctric Sicuts for SHoorrne, M. H. and 8. 8. 
Galsworthy, London. 

5204. CLeaninec Cotton Seep, J. Bibby, Liverpool. 

5205. Improvep Hanoinc Bars, R. 8. Wood, Man- 
chester. 

5206. Setr-actinc Muss, A. Platt-Higgins, Man- 
chester. 

5207. Inriratep Cycie Tires, &c., J. Robinson, 
Belfast. 

5208. LupRovep Fiusxine Cisterns, J. Munday, Bir- 
mingham. 

5209. Facinc-point Detector, T. Shevels and R. 
Simmon, Durham. 

5210. Pweumatic Tires for Cycies, A. J. McCormack, 
Plymouth. 

5211. Recrprocat Bearinos, R. Brenner, Kent. 

5212. Pipes and Cigar Howpers, H. Koenigsberger, 
London. 


Shettlestone. 

5214 Uriuisine Ligurp Fver Apparatvs, F. E. Baron, 
London. 

= Decorative Figures, TaBiets, &c., T. J. Ford, 


iw. 
5216. Mart Bac and other Fasteners, L. Williams, 
naon. 
5217. PHonocrapus, A. C, Brown and G. R. Neilson, 


mdon. 
5218. Gas Encines, H. J. Grice and E. Rollason, Bir- 


a ; 

5219. Hanpve for Tea and other Pots, W. W. Hart, 
Birming! ° 

5220. Detivery and other Vans, J. Buckingham, Bir- 


— " 

5221. Fitters for Wines and Liquips, T. F. Seitz, 
Glasgow. 

5222. Impressinc Patterns on Gutass, J. Craig, 


G = 

5223. Inpexine Letrers and Memoranpums, W. 
Webber, Plymouth. 

5224. Sewine Macuines, W. Kempton and D. Macrae, 


asgow. 
5225. Soap, H. Rimmer, Liverpool. 
5226. ELectric Batreries, C. P. Shrewsbury, F. L. 
hall, J. Cooper, and J. L. Dobell, London. 
5227. Liyxvess Cuan for Cycies, C. O. Deutschmann, 
London. 
5228. VenTiLators for Buitpines, &c., A. McDonald, 


ow. 

5229. Taps, E. A. Bolinder, London. 

5230. Arr Compressor, J. Lewis and W. S. Llewellyn, 
London. 

5231. Pipe Wrencues, C. Hall, London 

5232. Mrxrnc Macuing, P. H. Bracher and J. Steele, 
London. 

5233. Grinpinec and Srorine Sact, J. L. Heyermann, 
London. 

5234. Woop Borine and Dritiine Macuixg, J. Deacon, 
Birmingham. 

5235. Corsets, W. H. Symington, London. 

5236. TReaTMENT of Iron Ores for Steet, D. Blyth, 
London. 

5237. Propvuction of Sopa, R. Campion, London. 

5238. Bearines and KniFe-EDGEs of ScaLes, W. B. 
Avery, London. 

5239. Carriage Lamps, A. E. Purrot and E. W. 
Willard, London. 

5240. Steam Generators, E. P. Plenty, London. 

5241. Give Kerries, H. H. Selby-Hele and R. Hughes, 
London. 

5242. Hearses, W. P. Thompson.(G. F. Baird, 
United States.) 

5243. Exectric Perrorative Pens, A. D. Lewis, 


London. 
5244. | eae Gum, &c., J. Hubbard and 8. Lee, 
n. 


Londo: 

5245. Rotary Enorines, W. P. Thompson.—(7he Chal- 
lenge High-speed Engine Company, United States.) 

5246. Kwyitrrnc Macuines for Exastic Fasrics, T. 
Wilde, London. 

5247. Disinrectinc Apparatus, J. Kendall, London. 

5248. Door Sprivos, J. M. Matthews, London. 

5249. Vesses, S. Lacavalerie, London. 

5250. Vatve for Pyeumatic Tires, C. E. Hiittemeier, 

on. 

5251. Pumps and Bowers, C. Rumley, London. 

5252. Wueets, T. Bell, Nottingham. 

5253. Evectric Licutine, W. L. Wise.—(/. N. Lewis, 
Onited States.) 

5254. Evectric Licntine, W. L. Wise.—(/. N. Levis, 
United States.) 

5255. Couptines for Raitway Veuicies, J. C Taite 
and J. E. Howard, London. 

5256. Fountain Pens, C. E. Browning, London. 

5257. Water Gavuce for Steam Borers, C. E. Vogel, 
London. 

5258. Tourniquets for Surcicat Purposes, J. Unger, 
London. 

5259. Potisuine, &c., SHarrinc, P. and W. Medart, 
London. 

5260. Manuracture of Pie Fasrics, J. Reixach, 
London. 

5261. APPLIANCes for Consuminc Smoke, A. Allen, 
London. 

5262. Apparatus for ConpENsinc Vapours, W. Henne- 
berg, London. 

5263. Tires and Rims, A. J. J. Lindner and M. Adler, 
London. 

5264. Wrappine-ur Books, H. E. Newton.—(&. Hoe, 
United States.) 

5265. Gates, W. R. Pitt, London. 

5266. Typewriters, J. N. Maskelyne, jun , London. 

5267. Propuction of Dye-sturrs, H. E. Newton.—(Th« 
Farbentabriken vormals Friedrich Bayer and Co., 
Germany.) 

5268. WaTER-TIGHT Doors, W. A. F. Crawford. —(C. 
Kloos, Holland.) 

5269. AxLE-box Covers, J. A. Garvin, London. 

5270. Inpicators, A. Kaufmann, London. 

5271. Evectric Rattways, E. H. Brown, London. 

5272. DecorticaTinc Peat Fisre, G. A. Cannot, 


mdon. 

5273. CLosep Conpurts for ELectric Raitways, R. W. 
Barker. — (The Lawrence Electric Company, United 
States.) 

5274. Type-writers, J. C. Fell.—(Messrs. Wyckoff, 
Seamans, and Benedict, United States.) 

5275. Buoyant Wire Rope, G. G. M. Hardingham. 
—(Felten and Guilleaume, Germany.) 

5276. Evecrric Raitways, J. F. Cummings and E. M. 
Enge , London. 

5277. Manuracture of Carrripcss, &., J. Pinfold, 
London. 


| 5278. Oroans, H. H. Lake.—(The .Kolian Oryan and 
Music Company, United States ) : ‘ 
5279. Sream Enornes, H. H. Lake.—(F. C. Weir, United 


States.) ‘ 

5280. Suspenpers, H. H. Lake.—(7. W. Heineman and 
A. Bauer, United States.) 

5281. TwWINE-BALLING Macuines, H. H. Lake. — (4. 
Blackie and C. W. Shartle, United States.) 

5282. Empeppine Wire Nettine in Gass, F. Overn, 
H. Pettitt, and J. Overn, jun., London. 

5283. Empeppine WiRE Nett1NG in Grass, J. E. Parker, 
London. 

5284. Wrencues, C. Black, London. 

5285. Derricks, W. E. Hutchinson and A. E. Newton, 
London. 

5286. Srraps, La Société Anonyme de la Bourse de 
Commerce and G. Lesueur, London. 

5287. Game, F. Faller, London. 

5288. ManuracTure of an ANTIsEPTic, A. Kraus and 
A. Chevrier, London. 

5289. Suips’ Compassgs, H. Bersier, London. 





5290. VENTILATING ApPLiances, J. Catt, London. 
5201. Buttons, J. Bassfreund, London. 
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5202. Guass-BLowina of Borries, &c., H. Kerrill, 
Dublin. 

5293. Lever-motor Sarety Bicycie, A. Abrahamson, 
Oxford. 

5294. Drainace Guuuies, H. T. Johnson, Manchester. 

5295. AncHors, A. E. Muirhead, Glasgow. 

5206. Setr-actinc or Hanp Mu ss, A. Platt-Higgins, 
Manchester. 

5297. Fasteninas for Tires and Rims, R. 8. Goldie, 
Northampton. . 

5298. Preventinc Foutina of Vesseis, J. Yorke, 
Glasgow. 

5299. Brusnes, W. Rockliffe, A. Best, and A. Suther- 
land, Newcastle-on-Tyne. 

5300. Uritisinc Spent Iron Pyrirtes, &c., W. Mills, 
London. 

5301. Device for SteriLisine Victua.s, J. Bassfreund, 
London. 

5302. Book-work CuHase for Printers, D. Sarney, 
Leamington. 

5303. Prttarn or Letrer Box, &c., D. A. Saunders, 
Exeter. 

5304. CusHions for BILLIARD TaBLeEs, T. Baylis, Red- 
itch. 

5305. DisinrecRators, F. Dresser, Liverpool. 

5306. SreeRinc Sreamsuips, C. T. Ramsay, Liverpool. 

5307. O1-can, H. Lucas, Birmingham. 

5308. CANDLEsTiIcKs, E, Menzies, Poole. 

5309. Toes and Draivine WHaRtEs of MacHINeRy, J. 
Dawson, Bradford. 

5310. ProroorapHic Hanp Cameras, L. A. Franks, 
Manchester. : 

5311. Loom Suutrie Guarps, J. Wallis and A. Yewdall, 
Bradford. 

5312 Sarery Vacves for KircuHen Boiiers, A. Ransom, 
Farnham. 

5313. Mountine and Drivinc WHEELS, T. W. Beverley, 
Sheffield. 

5314. Maonetic Separators, 8. L. Anderson, Shef- 
field. 


5315. Picxinc Sticks for Looms, W. Atherton, 
Bradford. 








SELECTED AMERICAN PATENTS. 


From the United States’ Patent Office Oficial Gazette. 





510,472, Dynamo-ELectric Macuing, R. Bickemeyer, 
Yonkers, N.Y.—Filed May 28rd, 1889. 

Claim.—(1) In a cylindrical armature for dynamo- 
electric machines, the combination substantially as 
hereinbefore described, of a core foundation having a 
spiral score or groove, a spiral layer of iron wire in 
said spiral groove, additional layers of iron wire, each 
of which serves as a spirally scored foundation for the 
reception of the next overlying layer, and having the 
convolutions in each layer electrically insulated from 





each other. (2) In an armature for d amo-electric 
hines, the bination substantially as herein- 
before described, of a core foundation, two flanges or 
heads, each grooved on its inner face, and a series of 
independent layers of coiled iron wire, the ends of 
which in each layer serve as retaining or securing 
hooks within the grooves in said flanges or heads. 





510,737. APPaRATUs roR Feepine Fue To STEAM 
GENERATOR Furnaces, J. Vicars, T. Vicars, and J. 
Vicars, jun., Liverpool, England.—Filed June 16th, 
1893. 

Claim.--(1) In apparatus for feeding fuel to steam 
generators, the combination of plunger feed devices 
with a hinged or pivoted hopper for the purpose set 
forth. (2) In furnace-feeding apparatus, the com- 
bination with automatic means for reciprocating the 
fire-bars endwise, of plunger feed mechanism which is 
easily removable to expose the fire tubes, and auto- 
matic means for actuating said feeding mechanism 
independently of the fire-bars, substantially as 
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described. (3) In furnace-feeding apparatus, the 
combination of a feed tube extending into the furnace 
an an inner separate portion supported inde- 
pendently thereof, and a plunger to recipro- 








— 





cate in the outer portion, substantially as dese: 

(4) In furnace-feeding apparatus, a feed tube ra 
ing into the furnace, a plunger within the tube, air 
passages in the sides of the tube, and inlets from said 
passages to the furnace, substantially as described, 


510,808, Macuine ror Maxine Srorace Barrery 
Grips, R. M. Lloyd, New York, N.Y.—Filed Octo’; 
Slat, 1892, “ 

Claim.—(1) A mould comprising a revoluble cylindey 
having recesses in its oeulgheey and stationary — 
or bars fitting said recesses and forming a portion ¢f 
the moulding surface of the mould, substantially as 
described. (2) A mould comprising two series of 
revoluble discs of different diameter, heads, one of 
which is provided with a recess for the lug of the grid 
bolts securing the discs and heads together and station. 
ary arms or bars haviog curved callites also forming 


[510,808) 











portions of the moulding surface of the mould, sul) 
stantially as described. (3) In a machine for making 
storage battery grids, the combination with the reser- 
voir of a rotating cylinder having recesses, stationary 
arms in the recesses having extensions acting as 
ejectors, means for lubricating the cylinder, a chill 
arranged os ype the cylinder, a knife for surfacing 
the moulded strip, a delivery table for the reception 
of the continous strip and means for severing the strip 
into grids, substantially as described. 


510,947, Evecrric Locomotive, C. F. Winkler, Troy, 
N.Y.—Filed March 11th, 1898. 

Claim.—(1) A single electric motor provided with 
two rotary armatures geared respectively with two 
car axles, and with a single field magnet acting upon 
both of said armatures, said field magnet being formed 
in two flexibly connected together, in combina- 
tion with said car axles, substantially as set forth. 
(2) An electric motor, having two armatures included 
in a single field magnet circuit, two car axles respec- 
tively connected with said armatures and a field 
magnet divided into two = magnetically con- 
nected together, the joint being yielding and in a 


[510947] 





vertical plane, substantially as described. (3) The 
combination of two armatures and a single field magnet 
structure acting —_ both, said field magnet being 
divided at a point between the armatures and parallel 
to their shafts, the parts being held in contact with 
but permitted to slide upon each other. 


511,004, Firinc Apparatus ror Use with Coat 
Dvsr, C. Wegener, Berlin, Germany.— Filed March 
8th, 1893. 

Claim.—(1) The combination with the elbow-shaped 
combustion chamber having the vertical arm, of « 
disintegrating and supplying device for coal dust or 
other fine fuel, adapted to produce a shower of the 
latter, located at the apex of said arm; the latter 
being adapted to freely receive the fine fuel or dust 
falling from said supplying device, and provided with 











air Seoting a, whereby the dispersion and com- 
bustion o! e dust are effected, substantially as 
described. (2) The combination with an elbow-shaped 
combustion chamber for fine fuel, of a spirally-winged 
motor wheel mounted in the orifice of a pipe communi- 
cating with the chimney, and driven by the draught 
of the latter, and suitable means for transferring the 
rotation of the motor wheel to the cam shaft, substan- 
tially as set forth 
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ON THE CONSTRUCTION OF THE MODERN 
LOCOMOTIVE. 
SECTION V.—THE MACHINE SHOP, 
(Continued from page 218.]} 
Tue cylinders—V'igs. 53-60, Tax ENGINEER, vol. lxxiii., 
age 877—are first placed on the setting out table, centre 


ines drawn, and the whole casting checked over. They 














same setting being also utilised for machining the port face 
and the smoke-box steam chest cover face. The planing 
operation on each is one good sliding cut, with a tool 
having a large curved point, broad shavings being removed 
| with a good surface finish, at from 18ft. to 20ft. per 
minute, The next operation is to fix them upon a table, 
which is on the floor level, within a jacket of standard 
width, which is really the frame of a machine carrying 
































a ee 























Kr ¥ as 








Fig. 


are then placed on the planing machine, bottom upwards, 
set to the centre lines, and the edge upon each side is 
planed. The tool is then set to a 2in. gauge from this 
edge, and the drain cock nipples planed up, which after- 
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four boring bars, pitched out exactly to the centre of the 
piston and valve rods, which enables the stuffing-boxes 
to be bored out at one operation, without any setting 
whatever. ‘The boring mill is arranged very similar, 





























Fig 292 Scale #-1-0 


wards act as the foundation for the setting for future 
machine work. The front end is then planed to gauge, 
from the centre of the steam ports to the face, also at the 
same setting the angles for the smoke-box tube plate and 
the door-plate are cut, the cylinders being fixed at the 
required angle, or canted, if they are so placed between 
the frames. They are then planed upon each side at one 
operation, for the frame seating, to standard width, the 




















each cylinder being bored simultaneously at 11ft. per 
minute, with j,in. feed for roughing, and in. finishing, 
| per revolution. They are then ready for the steam and ex- 
| haust ports and the bearings for the guide bars to be either 
| slotted or milled to width or thickness. At the drilling ma- 

chine the drain cock holes are the first drilled, and then the 
| bolt holes for securing to the frames. These holes are 1}in. 

standard, and are drilled through a jacket, which is 








‘simply a cast iron plate, with standard bushed holes, the 
whole arrangement being set at once by lugs, which are 
cast on to the plate, coming flush up against previously 
machined portions of the cylinder, whereas the jacket for 
the steam chest cover studs has centre lines, which are 
set to those on the cylinder, and then cramped. Fig. 288 
shows the drilling jacket for the holes in the guide bar 
brackets at the cylinder end. The stud holes are drilled, 
tapped, and studded by a lightning tapper, at 160 
revolutions per minute, with 14in. downward traverse 
er minute, the steam pipe holes and seatings being 
red out at the same setting. They then pass on to the 
cylinder fitters, all covers are adjusted, glands put in, 
valves and spindles tried, and all nuts put on, those out- 
side being case-hardened, and those in the smoke-box 
being brass box nuts. 

Each piston head is chucked and the cone bored. It is 
then fixed on a cone mandril, screwed tight up and 
placed between the lathe centres for turning the peri- 
phery and ring grooves. The rods are turned, also the 
cones at each end, to standard gauges, and then sent to 
the cotter hole machine, which is a double-headed slot 
drilling machine. The crossheads—Figs. 89, 90, Tux 
ENGINEER, Vol. lxxiv., page 25—are faced up on both sides, 
and bored out for the gudgeon by cramping to the face 
plate. They are then placed in the special chuck—Fig. 
289—and rough turned, afterwards the stay—Fig. 290— 
is placed in position, and the cone bored and finished. 
The centre of the loose headstock is brought up to the 
cone, the stay removed, and the outside is finished. This 
stay is a useful appendage, and can be brought in for 
numerous jobs, both standard and emergencies. It only 
remains now for the edges of the crosshead to be milled. 

The slide bars are planed all over, four at once, set in a 
special bracket attached to the table of the machine, at 
a speed of 18ft. to 20ft. per minute. They then go toa 
small slotting machine for the clearance to be slotted, and 
to be cut to length, afterwards the holes are drilled, and 
then finished by glazing. The slide blocks are also planed, 
a quantity at once, the recess for the white metal, and 
also the oil grooves being milled at a rapid rate. 

The rods and the rest of the motion in the ordinary 
course of events would have followed on here, but 
these were dealt with under milling and its operations, 
so that we must now pass on to the reversing shaft and 
radius links, and conclude with this class of work. The 
reversing shaft—Figs. 95-97, THE ENGINEER, vol. Ixxiv., 
page 27—is first set out, then turned up in the middle 
and at the ends, after which it is slotted out to receive the 
radius links, which are put in a driving fit, being pressed 
by alittle mechanical device, and secured by two jin. set 
screws. The jacket for drilling these holes is shown in Fig. 
291. These links—Fig. 236, THE ENGINEER, vol. Ixxv., page 
223—are first planed upon the back side, and then fifteen 
of them fixed upon a lathe face-plate, forming a complete 
circle of 3ft. 74in. radius, and turned out to receive the 
slipper blocks, then faced up to the right thickness, and 
afterwards slotted to length and upon the flats to fit the 
reversing shaft. After thus finishing they are case- 
hardened all over, then the rubbing surfaces ground up 
in a vertical grinding machine, being fixed on the radius 
grinding table—Fig. 292—which is attached to the 
machine when required, and is capable of receiving a 
variety of articles of this description. The slipper blocks 
of phosphor bronze—Figs. 151-156, THE ENGINEER, vol. 
lxxiv., page 383—are turned all over upon the same face- 
plate, twenty-four forniing the radius, or sometimes they 
are milled up, the radius being produced by a <vecial 
device. 

Fig. 293 is a boring jacket for opening out under a 
radial arm or ordinary drilling spindle, the dummy gland, 
for the brass bushes in the front steam chest cover of 
engines, having the steam chest between the cylinders. 
These jackets, jigs or rigs, are applicable to every repeti- 
tion operation, whether turning, planing, or drilling, and 
the illustrations given are a mere tithe of thehost. They 
save time in fixing work on the machines, labour in set- 
ting out, and are certainly conducive to accuracy. 

Brass finishing and its requirements are all concentrated 
in one portion of the shop, under one chargeman who is 
responsible to the foreman. The appliances consist of 
lathes, which are chiefly capstan and chasing, suitable 
machines with fly-cutters for nuts, emery bands about 
ldin. wide, glazing wheels, “buffs” for polishing, and 
cock grinding machines. The buffs are generally squares 
of calico, a number put together, the diagonals placed to 
form, as it were, a many-sided figure, which when 
revolved at a high rate, a little flour of emery being used, 
produces a good polish in any corner or intricate casting 
after it has been first passed over a circular brush, which 
also revolves at a high speed. These machines are 
placed in the order they are mentioned, so that when all 
work reaches the bench there is not anything to do but 
fix together and test. The only proposed illustration of 
work done of this class is the injector, which is fully 
shown and described in THE ENGINEER, vol. lxxiv., page 
578, and by reference to those illustrations the details of 
the manner of work will be facilitated. It is actually an 
intricate piece of lathe work, requiring considerable skill 
and patience, as every one of the cones in the cone 
prt is fixed in steam and water-tight, as well as 
the seating of the wing cone, 2716, upon the top of the 
combining cone, 2714. These cones, which can be easily 
picked out on page 574, are first dealt with by chucking 
in the lathe and boring out. They are then accurately 
finished by the group of boring bits—Fig. 294—-which the 
reader can easily identify with each of the cones in 
Fig. 187, page 578. These bits are carefully turned to 
the standard size, then they are backed to give clearance 
to the cutting edges, and as the quantity of material they 
have to remove is very small indeed, they last an almost 
indefinite period. The outsides of the cones are turned 
by chucking them from the nside, in Jead chucks, 

Meanwhile the main casting has been set out, and the 
flange for forming the junction with the boiler has been 





planed. The seatings and stuffing-bcxes for the stop 
valve 2719, and the steam valve 2718, are bored by chuck- 
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ing this flange up against the face plate. The water and 
overflow cock seatings 2725 are bored by chucking the same 
flange to an angle plate attached to the lathe face plate. 
The next operation is to bore out, thread, and face the 
seatings for the various cones in the central chamber. 
This is done first by chipping, filing, or otherwise making 
even and circular a bevel where the cap 2711 enters, then 
fixing on the chuck or centre plate—Fig. 296—to the 
enlargement for the overflow union, and making the top 
edge parallel with the planed face of the flange. This 
plate has three centres fixed in, corresponding to the 
central cone chamber, back-pressure valve seating, and 
the ejector steam union. Then it is placed between the 
lathe centres, that at the loose headstock end being a 
cone to fit the prepared opening of the cap seating 2711. 
Then the end of the casting 2710 is simply faced and 
turned up, so that it will fit a cone plate and run true in 
it, enabling the inside of the chamber to be got at. After 
it has been set in the cone plate the cap seating 2711 is 
threaded, and then a longer tool put in, and the seating 
for the cone 2713 is bored and threaded, and also that for 
the combining cone 2714. Then a guiding plug is screwed 
in flush up against the seating for 2713, which extends 
to the face of the seating for 2714, and a boring bit is 
passed through, which finishes the seating for the steam 
cone 2715. This chamber is now finished, and the cast- 
ing is taken out of the lathe, Fig. 296 remaining on, the 
guiding plug is removed, and a bolt is inserted in its place, 
to which is attached the centre plate—Fig. 295—which 
is adjusted by the set screws, the projection A enter- 
ing the casting flush, B fits the cone plate, which 
enables the back-pressure valve seating to be faced, and 
Cis aclearance space for the union with the ejector steam 
pipe, which is attached to the injector on the left-hand 
side only of the engine. The back-pressure valve seating 
2717 is that subject to the most wear and tear, and many 
old injectors would have to be scrapped but for bushing, 
which has to be carefully and accurately done. In all 
new injectors provision is now made for an increased life 
of this seating, by extending the height of the casting at 
this point about 6mm. or 8 mm., which, after wearing to 
the usual limits, can in the end again be bushed. The 
speed for all brass turning is 70ft. to 80ft. per minute. 

All threads of every description are produced by 
Barrow’s patent screwing machines, with one single 
exception, the reversing screw, which is still cut 
in the lathe. The following is the range of work 
for the largest machine :—Brake screws 13in. diameter, 
din. pitch, square thread ; shackle screws, 1}in. diameter, 
gin. pitch, round thread; damper rod screws, lin. 
diameter, jin. pitch, square thread; and all sizes of bolts 
between lin. and 23in. diameter. A second size screws 
all those from jin. to 1}in., and these two machines will 
also, by means of plain dies, take a surface cut of the 
material before screwing, besides cutting and forming 
their own dies, by the aid of an end milling cutter, tap, 
and a taper milling cutter. A third size produces those 
below jin. and nothing less than jin. The speed may be 
taken for, say lin. bolts, at eighty revolutions per minute, 
and all sizes of nuts are tapped at the well-known 
quadruple tapping machines. 

It was considered convenient to give the various speeds 
and feeds, when dealing with the individual operations; 
but for a compact reference the appended table may be 
useful. It should be studied in conjunction with the 
conditions, and the all-round difficulties which turn up in 
every machine shop, detailed in the text, and represents 
the average practice. It is certainly possible to work at 
higher rates in some cases; but then the question of 
tool economy and wear and tear of the machines come 
into consideration. 


Table of Speeds, Feed, de. 


| Speed. | Feed. 


Material. Object. Operation. — — Remarks. 


minute.| min. 





Mild steel { Crank and \Turning 22 (@ tod 


steel axles 
: 7 Feed ac- 
Steel castings& Wheels and } D : 
: : > Do, 16tc18 — cording 
higher grade tires j to grade. 
Cast iron Cylinders Boring 11 — {re &8 
\ per rev. 
™ { Finishers | sauee 7 
Brass 1 generally J Turning 70to80 — 
. amt { Twist . 
Mild steel ... Various drilling 20 to 301 to 14 
Cast iron Cylinders i oom 40 14 
Steel casting...| Hornblocks Planing 21 — 
Mild steel Slide bars Do. 21 a 
Brass ... ..., Axle-boxes Do. 25 { te “<4 
Cast iron Cylinders Do. 18t020 — 
Mild steel ... Frames Slotting 8 2 


Do. .... Inch bolts Screwing 20 


IMPROVEMENTS AT THE LIVERPOOL LANDING-STAGE, — Extensive 
alterations and improvements are contemplated at the Liverpool 
landing-stage, the result of which will be to increase the length 
of the stage by several hundred feet, and to add considerably to 
its working area. The work of filling up the embayment between 
the George’s and Prince’s landing-stages, which since their junction 
has been inconvenient, unsightly, and broke the continuity of their 
river front, is at length commenced. The object of this embay- 
ment, over 200ft. in length, was for the accommodation of proposed 
ferry steamers of large size, but the scheme never came into opera- 
tion. The works committee of the Mersey Docks and Harbour 
Board have recommended the provision of additional landing and 
railway accommodation at the north end of the Prince’s landing- 
stage for the coastwise cattle and goods traffic, at an estimated cost 
of £120,000. The proposed works comprise an extension northward 
of the Prince’s landing-stage fora length of 400ft., a new jetty 
from the south side of the south entrance of the Prince’s half-tide 
dock to the north end of the extended part of the stage, a bridge 
connecting the jetty and stage, a platform supported on piles ina 
portion of the space between the river wall and extended stage, 
railway lines in connection with the proposed jetty, and having a 
junction with the dock lines of railway by a new bridge over the 


THE INSTITUTION OF NAVAL ARCHITECTS. 





On Friday morning a large number of visitors gathered 
to see Mr. Otto Schlick’s models for showing vibrations 
of ships with engines placed at different places and with 
three and four cranks. At twelve o’clock Admiral Sir 
John Hay took the chair, and the first paper read was by 
Herr Otto Schlick on 


“THE VIBRATIONS OF STEAMERS.”’ 


In this paper the author gave the results of his further 
investigations on the subject on which he read a paper 
last year, and for which he was awarded a gold medal. 
He has been working out coefficients for uee with “ formula 
for determining with some degree of accuracy the number 
of revolutions which the engines of a steamer should 
make in order to avoid altogether, or at least reduce to a 
minimum, the violence of the vibrations inherent in ships 
themselves, and in the distribution of the weights in 
them,” and he “took care to test and correct the 
coefficients occurring in the formula, by applying it 
to a number of steamers already doing service.”’ ‘ This 
was not an easy task, as he had not the opportunity 
of ascertaining, with accuracy, the critical number of 
revolutions of the engines above referred to, excepting in 
the case of a very limited number of steamers in the 
merchant service. Many vessels vibrate violently when 
running under steam, but in most cases the revolutions 
of the engines cannot be increased to the number neces- 
sary to bring about a decrease of the vibrations; so that 
this critical number of revolutions can ordinarily not be 
ascertained.” These remarks indicate the line on which 
part of the author's work has proceeded, and in his paper 
he follows them up by making use of the formula for the 
period of vibration of an elastic rod, and subsequently 
the range of vibration. The time of oscillation is 


t=r A " . . . . . (1) 


g 
A being the distance through which the rod is bent by a 
force Q= Mg with the usual significations. 

“The distance x through which an elastic, prismatic 
rod is bent by the force K, the weight of the rod being 
neglected, may be found by means of the formula 

K.P (2) 
8.E.T ee 
1 signifying the length of the rod, E the modulus of elas- 
ticity of the material, T the moment of inertia of the 
section of the rod. If, now, in the formula (1) the value 
of x from the formula (2) is put, we have 


t=" a 7 te @ 
8.E.T.g 

“The direct application of this formula for calculating 

the time of oscillation in the case of a ship’s hull is, how- 

ever, only admissible on the supposition that the weight 

of the ship is concentrated in one point. Therefore 


z , half the length of the ship, must not be put at once 


instead of Jin formula (3). It is, however, admissible to 
suppose that the weight of half the ship, the same being 
divided by the midship section into two equal parts length- 
ways, is concentrated in one point at a certain distance 
from the midship section, and that the time of oscilla- 
tion in this imaginary case be the same as in that of a 
real ship, in which the weights are distributed in the usual 
way along the whole length. This imaginary distance 


may be expressed by a x ~ (a being smaller than 1), 


but need not be taken into consideration at present. 
Upon this supposition the formula (3) may be used at 
once to determine the time of oscillation for a ship. If 
D signifies the displacement—weight—of a ship, then the 
time of oscillation is expressed by the formula 


Jf2 (atl 
sali SS Pe Pe 


‘* The joint value of all the factors in this formula being 
put equal to ¢, we have 


¢ = D.L 
:,/ % 


From which follows, if the number of vibrations of a 
certain type of ship per minute be 


N= san=o@ /_1?_. 
i D.L 


‘If in this formula D is expressed in English tons, Lin 
English feet, and for the calculation of the moment of 
inertia, the sectional areas in English square inches, and 
the distances of the centres of gravity from the neutral 
axis in English feet, then the coefficient will be, for :— 

Vessels with very fine lines, such as torpedo-boat 

en ee re 
Large Transatlantic passenger steamers with fine 
MIR: oes Sak pai cay) akon. eter ak” Sede. Cross 

Cargo boats, with full lines : . ~ = 127900 
This formula gives generally reliable values, and even 
alterations in the distribution of weights do not materially 
influence the result. In order to adjust the coefficients 
to exceptional cases, it is only necessary to bear in mind 
that a removal of the weights from the ends and the 
middle of a ship, viz., an accumulation of the weights 
near the nodal points of vibration, will increase the 
number of vibrations, and, vice versd, that this number 
will decrease when the weights are accumulated near the 
ends and the middle of a ship. In order to avoid 
vibration with perfect certainty the normal number of 
revolutions must be at least from 10 to 12 per cent. less, 
or else considerably greater than the number of vibrations, 
In case the number of revolutions be only inconsiderably 
greater, even a small diminution of the steam pressure, 
hardly always to be avoided in practice, would imme- 
diately cause vibrations of great violence.” 
To examine a ship’s vibrations with regard to the 
influence exercised by the position of the engines, the 
author had recourse to a model to show the results 


x=- 








passage between the Prince’s dock and half-tide dock. 


caused by shifting them in a fore-and-aft direction. 




















This model, represented by Figs. 1 and 2, consists prin- 


cipally of a plank P P about 8ft. long and 1lin. broad 
suspended nevinenhelly by ten helical springs SS...’ 
arranged in two rows lengthways near the edges of the 
plank. These helical springs are attached to a frame 
F F, the construction of which is immaterial. 

Along each edge of the plank P P are also arranged in 
two rows a number of weights W W..., which can be 
easily shifted. This plank represents a ship's hull, and 
by means of it the origin of vibrations in a ship may be 
demonstrated, by applying to it forces in a similar way 
as they would occur in reality in a ship. If, for instance, 
at one part of the plank a pressure is exercised, the plank 
will give way in the direction of that pressure either up 
or downwards until through the increased tension of the 
respective springs equilibrium is re-established, similar 
to the action of increased buoyancy in the case of a ship, 
The plank suspended as above described can thus easily 
be made to vibrate in the manner shown at Fig. 3, 
by a regularly repeated impulse of the hand either 
at the middle or at the ends. These vibrations will be 
called in future vibrations of the I. order in distinction 
from vibrations of another kind. Everyone who has 
been on board a violently vibrating steamer will acknow. 
ledge at once the perfect analogy of the vibrations of 
the plank with those of a steamer. A model engine, 
as shown at Fig. 4, serves for further investigations. 
The shaft has four cranks, which can be easily ad. 
justed at any angle with each other, by a screw arrange. 
ment. The pistons are represented by four differe:t 
weights 71, Ps, Ps, Ps, Which can be easily removed and 
exchanged for others, to show the effect produced by the 
use of pistons of different weights. This model engine 
is placed, as shown at Fig. 1, on the plank P P, and 
made to revolve by the turning gear G in connection 
with the spindle a, a, which is furnished at each end with 
@ universal joint and also with a telescopic sliding arrange. 
ment, so that the engine E can work perfectly freely. 
Another model engine of similar construction, but with 
three cranks, explains the influence of ordinary triple- 
expansion engines on the vibration of steamers. 

If the model engine be placed at C, the middle of the 
plank representing the ship—see Fig. 3—and made to 
work first slowly and then gradually faster, it will be 
observed that the plank will remain at rest until the 
revolutions have reached a certain number, when violent 
vibrations of the form A, C, B, and A, C, B,—see 
Fig. 3—will make themselves manifest. ‘The violence of 
these vibrations will, however, decrease again to perfect 
rest when the number of revolutions of the engines is 
gradually increased. Exactly the same will be observed 
when the model engine is shifted to O or ( near the end 
of the plank. When, however, the engine is placed 
exactly over one of the nodal points N or N,, then the 
plank will remain at rest, or nearly so, at any number of 
revolutions that the engine may be worked at. The 
vibrations, as shown at Fig. 3, will be replaced by others 
of a higher order, having more than two nodular points, 
depending on the number of revolutions the engine is 
worked at. These facts are, however, of little use in 
practice, as it is impossible to determine with accuracy 
the position of the nodal points for a ship in course of 
construction; moreover, that position is not constant, 
but varies with the distribution of the weights in the 


ship. 

ee further investigations, the cranks belonging to the 
cylinders I. and IV. of the model engine shown at Fig. 4 
are placed exactly opposite to each other—viz., at an 
angle of 180 degrees. The weights of the two respective 
pistons p; and p, are made exactly equal, and the two 
connecting-rods and piston-rods of the cylinders II. and 
III. are removed altogether. When such an engine is 
placed exactly in the middle of the ship, vibrations of 
the I. order, as shown at Fig. 8, cannot be produced, 
but the ship will remain at rest. Only small vibrations 
will occur when the engine is placed near the end of 
the plank, considerably abaft the nodal point. Both 
assertions can be proved by experiments with the model. 
When, however, this engine is placed with its two cylin- 
ders equidistant from the nodal point very violent vibra- 
tions of the I. order will be produced as soon as the 
revolutions of the engine have reached thecritical number. 
This can easily be gathered from Fig. 3, considering that 
during the first half of a revolution a downward force at 
mn, and an upward pressure at m, will take place 
simultaneously, and that these pressures will be reversed 
during the second half of the revolution. Vibrations will 
also still be produced when the engine is placed with its 
cylinders not equidistant from the nodal point. If, for 
instance, one of the cylinders is placed exactly over the 
nodal point N,, Fig. 8, and the other towards the middle 
of the ship over r, the thrusts of the piston acting exactly 
over the nodal point will have no effect in producing 
vibrations, while the thrusts of the other piston acting at 
a distance from the nodal point will cause violent vibra- 
tions. In shifting the engine gradually towards the 
middle of the ship, the vibrations will decrease in the 
same measure, until they entirely disappear as soon as 
the engine has reached the middle position. ; 

The following rules, based on the above-described 
experiments and observations, may be laid down for the 
construction of a ship’s engines, so as to avoid vibra- 
tions:—(1) In the case of engines that are placed 
exactly at the middle of the ship or near its ends, the 
algebraical sum of the vertical forces generated by the 
reciprocating masses must be made equal to zero. 
Rocking couples, which may cenge arise, need not be 
taken into consideration, as their influence in producing 
vibrations is but small. (2) In the case of engines that 
are placed over or near one of the nodal points, rocking 
couples acting in the vertical plane through the longi- 
tudinal axis of the ship must be avoided, in order to do 
away with vibrations. It is, however, less important 
that the algebraical sum of the vertical forces be equal 
to zero. The second case only will come into con- 


sideration in practice, as it is impossible, under ordi- 
nary circumstances, to place the engine in the middle 
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of the ship. On the contrary, it will be requisite for 
the proper arrangement of the boilers to place the 
engine considerably abaft, near to the nodal point. In 
designing the engine, special care must therefore be 
taken to avoid rocking couples. The usual arrange- | 
ment of a three-cylinder engine is that the high-pressure | 
cylincer is placed foremost, the middle-pressure cylin- 
der in the middle, and the low-pressure cylinder at the 

end. 
as when the engine is placed abaft the nodal point as | 
js generally the case with tank steamers, then the greater 
force will act also at a greater distance from the nodular | 
point, and cause, therefore, more violent vibrations. The | 
usual position now given to triple-expansion engines in 
tank steamers is therefore, as regards producing vibra. | 
tions, the most unfavourable. The low-pressure cylinder | 
of the engine should be placed foremost, and the high- | 
pressure cylinder abaft. It is therefore to be recom- 
mended for any engine of the three-cylinder type; the | 
jow-pressure cylinder should be placed in the middle 
between two other cylinders. In the case of an engine 
with five cylinders and three cranks, viz., one cylinder 
for the middle crank, and a pair of cylinders for each of | 
{he outer cranks, very great rocking couples are produced, | 
as the piston weights for each pair of the outer cylinders 
are considerably greater than that of the middle cylinder. 
These engines will, therefore, cause especially violent 
vibrations. 

An ordinary triple-expansion engine, with three cranks, 
if erected in a particular manner, would also not be able 
to put the body of the ship into a state of violent vibra- 
tion. To make this clear, refer to Figs.9 and 10. Let, 
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the stroke of the excentrics for moving these weights be 
20in, at one end and 12in. at the other end of the engine. 
It is, therefore, by all means necessary to reduce the 
counter-weights to a minimum, or better still, to do away 
with them altogether. This may be carried out partially 
by giving the engine a proper construction or position in 
the ship. With this object in view, the weights of the 
three pistons for a three-cylinder engine have been made 
exactly equal. With such a construction, an engine 
placed exactly in the middle of the ship could produce 
no vibrations. But as soon as such an engine is placed 
near one of the nodal points, which is nearly always the 
case, violent vibrations will be caused by the large rock- 
ing couples inherent in the construction of the engine. 
Two methods of construction, which differ chiefly in 
the relative position of the cranks to each other, come 
here into consideration. In one of these each pair of 
cranks at each end of the engine form an angle of 180 deg., 
while the two pairs themselves stand at an angle of 
90 deg. The two small cylinders are placed at the ends, 
and the two large cylinders between them in the middle 
of the engine. The construction of such a quadruple- 
expansion engine is represented in sketch at Fig. 5. The 
steam enters at cylinder I., and passes through the 
cylinders II., III., and 1V. successively. The cranks of 
the successive cylinders stand, therefore, always at an 
angle of 90 deg. to each other. The steam might also be 
made to take a different course through the respective 
cylinders; but care should always be taken that the two 
heaviest cylinders, or the heaviest piston weights, are 
placed in the middle, viz., between the two lighter cylin- 
ders. Fig. 6 represents the arrangement of a triple- 


ment shown at Fig. 7 might be adopted for the cranks. 
The relation of the moving weights for each cylinder are 
marked at each crank in brackets in that diagram.” 

Any number of arrangements similar to those repre- 
sented at Figs. 7 and 8 might be made and used in 
practice. It will be easily seen that, if the angle at 
which the cranks of the cylinders I. and II. are placed to 
each other is made smaller, the angle for the cranks of 
the two other cylinders will also have to be smaller. In 
the case of a triple-expansion engine with four cylinders, 
as shown in Fig. 6, the relative positions of the cranks to 
each other will be symmetrical, and therefore the motion 
of the engine will be still more even. This principle 
may also be applied to engines with three cranks only, 
when the moving parts of an imaginary fourth cylinder 
are replaced by a counter-weight at the after end of the 
engine. This counter-weight may, as already proposed 
for four-cylinder engines, be attached to the wheel of the 
turning gear. By using such a counter-weight and 
adopting the proper angles for the cranks, the vibrations 
of already existing steamers can be greatly reduced or 
even entirely obviated. From the foregoing observations 
it will easily be seen that in designing a ship it is of the 
greatest importance to determine in the first place the 
position of the nodal points. ‘If the weights of a ship 
were distributed equally in the direction of the longitu- 
dinal axis, and the moment of inertia of any cross section ~ 
at any distance from their common axis were always the 
same, then the position of the nodal points would be 
0'2242 times the ship’s length distant from its ends. This 
value is, however, greatly influenced by the more or less 
equal distribution of the weights.” 
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the line A B represent the axis of the ship. Let N be | 


the aftermost nodal point; let B be the stern, and A 
about the middle of the ship. Let it be also assumed 
that the engine, as is usually the case, is placed some- 
what in advance of the nodular point. When the revo- 
lution of the machine takes place in the direction indi- 
cated by the arrow in Fig. 10, and the cranks occupy, for 
example, the position shown, the weight of the piston of 
cylinder No. III. will generate a considerable upward 
force, while the pistons of cylinders Nos. I. and II. 
generate forces in the opposite direction. If, now, the 
distance x of the engine from the nodular point N be 
such that the moments of these forces about the nodular 
point N be equal to zero, no vibrations of the first order 
can take place. As, however, the weights of the moving | 
parts of the separate cylinders of an ordinary triple- 
expansion engine generally stand to each other in the | 
ratios of 1 : 0°82 : 0°78, we have, in order that no vibra- 
tions may take place, the simple calculation that the 
distance 2 of the low-pressure cylinder must be about | 
five times a, the distance apart of the cylinders from | 
centre to centre. 
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HERR SCHLICK’S EXPERIMENTAL APPARATUS 


cylinders. The advantages of this construction are, first, 
that the forces produced by the reciprocating masses of 
any two adjoining cylinders are nearly balanced, viz., 
that the algebraical sum of the existing vertical forces is 


approximately equal to zero; and, secondly, that only | 


very small rocking couples can be produced. In most 
cases counter-weights may be either entirely dispensed 
with, or will only require to be of such a size that there 
will be no difficulty in their adoption. 


In order to reduce counter-weights for these discs to a | 
minimum, the weights which work at the two outside | 


cranks of the cylinders I. and II., Fig. 5, must be 
smaller in a certain ratio than those working at the two 
inside cranks of the cylinders III. and IV. Counter- 
weights, according to a rule of the author, for a four- 
cylinder engine of 70C0 indicated horse-power will be 


| 2°68 tons and 2°45 tons, these counter-weights having the on 2 
radius of the crank, and he says, ‘“ Although these weights | ingly numerous. Not only was the stiffness varied at 


are considerable, yet they might be applied to an engine 
of the above size without hesitation. In the case of an 






expansion engine of this system with two low-pressure | 








At the invitation of the President the discussion on 
this paper was opened by Mr. W. Worby Beaumont, who 
said that Mr. Schlick had drawn attention to several 
points which appeared of importance as steps towards 
the prevention of vibration in steamships, partly by cal- 
culation of a ship’s period and nodes, but more particu- 
larly by the proper balancing of engines by the use of 
four cranks and by locating the engines with reference to 
the nodal points in ships. He said he had paid particular 
attention to vibrations set up by engines and machinery, 
and he did not think that the calculation of the period and 
range of vibration of any ship could be based successfully 
| upon the period and range of an elastic parallelopiped 
or bar. In the latter every influence adversely affect- 
| ing the predetermination of both period and range was 
| eliminated as far as homogeneity of material would permit. 
| But in a structure such as a ship, variations introducing 
| inaccuracy in the bases of such calculations were exceed- 


| every bulkhead by the constructive details, but the weight 
| of materials in comparison with the ship cross-section, the 


It results, also, that for every type of | engine with four cranks, the counter-weights might, how- | effect of fixtures, and the disposition of cargo all affected 


engine there is a position in the ship where the engine | ever, be avoided altogether, and all possibly existing the result. There was, however, no doubt that much 
may be erected which renders it possible to avoid vibra- | forces and rocking couples be balanced, if it be not made | advantage might derive from consideration of the author's 


tions. 
By proper balancing, rocking couples, as well as verti- | 
cal forces, vibrations may be avoided altogether. The | 


of 90 deg. This arrangement will suffice for all re- 
quirements of a completely balanced engine. The two 


| a condition that all the four cranks are placed at an angle | experiments with regard to the balancing of engines and 


| as to the relative effect of want of balance with the engines 
| near, or a considerable distance from, the nodal points in 


use of counter-weights is, however, not expedient, when | inner cylinders must in this arrangement be furnished | a ship experimentally ascertained. He thought it possible, 
the same have to be too heavy, and is almost inadmis- | with tae heaviest pistons, and it will be therefore best | however, that the indications of the author’s model engines 
sible for very large engines. For instance, for a triple- | also to place the largest cylinders in the middle. If the might be to some extent masked by the period of vibra- 


expansion engine of 7000 indicated horse-power, the | 
counter weights required would amount to 44 tons, if 


cranks for the two cylinders III. and IV., Fig. 5, are 
placed at an angle of 90 deg. to each other, the arrange- 


| tion of the thin board upon which the engines were placed, 
' by that of the springs suspending this board, by inter- 
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ference between these two, and by changing the posi- 
tions of the steadying weights which the author used. He 
was strongly of opinion that considering the exigencies 
of ship construction and fitting and the extent to which ex- 
pediency determined the position of the engines, the 
proper course was to construct engines or mount them in 
such a way that they will not set up harmful vibration in 
whatever part of the ship they may be placed. There 
need be no great difficulty in baiancing with sufficient 
exactness the vertical reciprocating masses, but the result 
of this balancing in most cases was an aggravation of the 
forces tending to set up horizontal vibration. He believed 
there would be no insurmountable difficulty in preventing 
this horizontal vibration. It could not be seen or perhaps 
experienced with the model shown in Figs. 1 and 2, but it 
was felt in most ships and even in the smaller boats in 
which balance of the vertical forces was effected. He 
pointed out that with the arrangements of cranks shown 
in Fig. 7 thecranks I., II., would collectively have a greater 
balancing moment than the cranks III., IV., and in this 
way the disturbing forces of those and the connected 
part cranks might be opposed, but it was desirable that 
the results described as obtainable with the four-crank 
engine should be equally obtainable by a three-crank or 
a two-crank engine, and there was no doubt that these 
results could be secured, and that comparatively small 
weights would be suflicient for the purpose. In some 
cases no weights except that of the engine frames need 
be used. 

Mr. Thornycroft spoke in very eulogistic terms of the 
paper and of the experiments described by the author, 
and he thought that the information given with regard to 
the position of engines and the methods of balancing 
would prove to be of great interest. 

Mr. Yarrow, after complimenting Mr. Schlick upon his 
paper, referred to a paragraph in which the author stated 
that special care must be taken to avoid rocking couples, 
which is the essence of the problem. Mr. Yarrow ques- 
tioned whether the marine engineer gives this subject 
’ sufficient attention, as there are many reciprocating parts 
in a complete engine, such as the air pump and feed 
pumps, for example, which are worked from the main 
engine, the position of which, and the reciprocations of 
which in relation to those of the engine itself, should be 
carefully considered, so that such reciprocating parts be 
arranged with a view to reduce any rocking motion. 
This, he believed, was a point almost altogether disre- 
garded. As a rule their design is determined quite 
regardless of their effect on the vibration of the machinery; 
but, although these parts may not be of any considerable 
weight, when it is remembered that they may be so 
placed as to either augment the rocking motion or 
diminish it, it clearly becomes important that in the 
design this question should be kept in view. Further on 
the author stated that rocking couples would be reduced 
if the low-pressure cylinder were arranged between the 
high and middle-pressure cylinders. Mr. Yarrow held 
that everyone would probably agree with this statement, 
and he had often himself been greatly astonished that 
this distribution of the cylinders had not been more 
extensively adopted ; for the advantage from a vibration 
point of view is self-evident. The author mentioned that 
for a triple-expansion engine of 7000 indicated horse-power, 
the counterbalance weights required would amount to 
44 tons. Mr. Yarrow pointed out that this weight seemed 
to him altogether excessive; as a matter of fact, with the 
engines his firm constructed, indicating from 3500 to 
4000-horse power, counterbalance weights are reckoned not 
by tons but by afew hundredweights. Mr. Yarrow stated 
that this was the first time his attention had been drawn 
to the different effects in causing vibration by varying 
the position of the machinery, which was most interest- 
ing; but he pointed out that, although from a vibrating 
point of view certain positions might be desirable, and 
Mr. Schlick had shown them to be so, no naval architect 
would like to have the position of his machinery deter- 
mined wholly on this basis, because its place has to be 
settled with reference to numerous considerations, and 
there is not, as a rule, very much latitude left to the 
designer as to the position the machinery is to occupy. 
At the same time what Mr. Schlick had indicated as 
regards the effect of varying positions in increasing and 
diminishing vibration of the hull should constantly be 
borne in mind in determining a design. It is probably 
somewhat difficult to indicate exactly where the nodes in 
a freshly designed vessel may be, and moreover these 
nodes vary according to the distribution of the load. 
Mr. Yarrow then observed that he believed the sim- 
plest way of balancing was to fit a balance weight at 
each end of the crank shaft, which might consist of 
rotary weights only, or partly rotary and partly recipro- 
cating, as he had the honour of describing to the Institu- 
tion on a former occasion. This system, he believed, was 
the most applicable to existing arrangements, and was 
adopted in H.M. destroyers Havock and Hornet, which 
have extremely lightly-constructed hulls provided, with an 
abnormal power—rotary weights only being used in these 
vessels—and on the trials of these destroyers the vertical 
vibrations were practically obliterated at all speeds; but 
a small amount of side vibration—as expected—was set 
up, owing to the rotary balance weights necessary to 
neutralise the effect of the vertical moving parts setting 
up a side motion, which was only noticeable at the 
extreme ends. He, however, pointed out that a hull is 
much stronger sideways than vertically to resist such a 
vibration ; and, moreover, there is as it were a wall of 
water on each side of the vessel, to further retard any 
movement. On the whole, he believed this method 
of balancing would be found to meet all requirements 
thoroughly, the weights being placed at the two ends of the 
crank shaft, as far apart as convenient, so that the 
minimum weight may produce the desired result ; and he 
did not deem four-cylinder engines for the sake of 
avoiding vibration necessary, when the simpler machinery 
with three cylinders could be so designed as to answer 
every purpose. 

Sir Frederick Bramwell called attention to the marine 





engines made some years ago in which annular and 
central pistons were balanced by moving in opposite 
directions. 

Mr. W. H. White said that the position of the engines 
and boilers in a ship could not be selected with a view 
to the prevention of vibration, the exigencies of con- 
struction and of use of ships removing all choice in the 
matter. In some gunboats, as the Bellona, the engines 
were in the centre, but in some the boilers and engines 
were separated by long distances from the centre. He 
thought, however, that Herr Schlick had shown that 
much could be done with ordinary engines to prevent 
much of the vibration now troublesome, and that pro- 
bably with four - crank engines vibration might be 
avoided. 

Mr. Watts mentioned that in some of the cruisers con- 
structed by his firm results had been observed which 
accorded with some of the experiments and results | 
recorded by Herr Schlick. In the Fifteenth of May and | 
in the Twenty-fifth of July the vibration was small and | 
smaller, while in the Yoshino it was very little indeed. | 

Mr. Froude thought that some of Mr. Beaumont’s com- | 
ments were to the effect that Mr. Schlick’s arrangement | 
of board suspended by springs tended to increase the | 
amplitude and thereby to bring about extinction of vibra- | 
tion; but he, on the other hand, believed that Mr. Schlick | 
had magnified the adverse conditions. 

Mr. Mallock referred at some length to the author’s | 
formule, gave a modified form of equation 1, and an | 
expression for the length and period of a pendulum 
immersed in water. He also referred to the modifying 
effects of a structure in which there were three nodes | 
instead of two, as shown in Fig. 3, and to the effect of 
tapering off the ends of a parallelogram, thus producing | 
an elongated diamond shape, the distance of the nodes | 
from the ends of which would be 2°226 of the length from 
the ends, instead of 3°36. Mr. Mallock further men- | 
tioned several facts which he said he would communicate | 
at length to the secretary. 

Professor Biles was glad to find that the work of the | 
author took the troublesome question of vibration from | 
the naval architect and gave it to the marine engineer. | 
He said that the whole question was obviously one of | 
engine balancing, and this done it did not matter where | 
the nodes were, as the cause of vibraticn would be 
removed. 

Mr. Martell mentioned that the screws of the Cam- 
pania had been increased in pitch, the speed of the engines 
thereby lowered, and vibration materially reduced. 

The author briefly replied toa few points in the dis- 
cussion, remarking that the chief thing to be done was to 
balance engines properly. He mentioned the effects of 
the changes in the positions of the weights, but though he 
speaks and writes English well he preferred not to 
attempt a full reply to the questions raised. 











JAMES WATT AND STEAM NAVIGATION. 


TuHE following letter from Mr. Robert Cullen— after- 
wards Lord Cullen—to James Watt supplies a missing 
link in the history of steam navigation, and is now printed 
for the first time from the original preserved at Soho. 
Watt’s reply is well known, having been printed by 
Williamson in his Memorials of James Watt, and also by 
Mr. Robert L. Galloway, in his work, The Steam Engine 
and its Inventors. Miller commenced his experiments 
on the lake in front of his house at Dalswinton, Dum- 
friesshire in 1788, and the engine which he used on that 
occasion is now preserved at South Kensington. 

The letter is as follows:— 

“ Argyle Square, Edinburgh, 
** April 14th, 1790. 

“Dear Sir,—I make no doubt you are in general 
acquainted with the Experiments which for some years 
past have been carried on here for the improvement of 
Naval Architecture, by my particular Friend, Mr. Miller 
of Dalswinton, now Deputy Governor of the Bank of 
Scotland. 

‘** After having carried his experiments a great length, 
and at a very great expense, for moving Double and 
Triple Vessels by means of wheels, it occurred to him 
that putting these wheels in motion by means of Steam, 
might prove a great improvement of his System. As, 
however, he had never particularly studied the Steam 
Engine, and imagined that his wheels might be moved to 
advantage by any Steam Engine, so by means of a Mr. 
Taylor living in his family as Tutor to his Sons, he was 
induced to employ the Steam Engine of Mr. Symington 
ee resides at Leadhills, & of whom you probably have 

eard. 

‘** Mr. Miller, in consequence of the acquaintance formed 
in this way with Mr. Symington, employed him lately to 
erect two Steam Engines, the first to move a small double 
vessel, and the second to move a double vessel of greater 
size. The last Experiment, altho’ attended with a con- 
siderable degree of success, as the Vessel was made to go 
nearly at the rate of Seven miles in an hour, has still left 
Mr. Miller far from being satisfied. He says that a great 
deal of the power of Symington’s Engine is lost in 
Friction, and from having observed the operation of your 
Engine at Mr. Whitbread’s brewery in London, I find he 
is strongly disposed to think that it is much better adapted 
to the purpose of moving his Water Wheels than 
Symington’s can ever be brought to be. 

‘* Mr. Miller is convinced that great advantages may be 
derived not only to the public, but to the persons who 
shall first put in practice under the Protection of a 
Patent, the moving of Vessels by his Wheels and the 
Steam Engine, and from the opinion he had formed of 
you and Mr. Boulton I perceive he would incline to be 
connected with you in such a business, if you are equally 
disposed to it. 

“‘ Finding that I had the good fortune to be long ago 
known to you, he has requested me to write to you upon 
the subject, and for my own part I am perfectly satisfied 





TT 
that if you was to meet with Mr. Miller he could open 
views upon the Subject which probably have never 
occurred to you. It is with great pleasure therefore that 
I embrace this opportunity of communicating to you Mr 
Miller’s wishes, and I am very confident that whatever 
good consequences it may be attended with to you, it 
never can be productive of any that are other ways. ; 

‘Mr. Miller’s great worth and honour I have long had 
the happiness of being acquainted with, and the high 
rank «& character he has ever held as a Banker must be 
well known to you. His extensive knowledge and his 
genius in other lines are not so much known, altho’ they 
highly merit to be so, & the vast sums he has bestowed 
upon experiments on Artillery & Naval Architecture 
from no view but to benfit mankind, deserve the most 
grateful thanks. 

‘He was, when young, originally bred to the sea, and 
this more particularly directed his attention to the im. 
provement of Shipbuilding. I mention these things 
shortly merely to give you some idea, however imperfect 
an one, of the merits of Mr. Miller. Any answer you 
may please to favour me with I shall communicate to 
him, & I am, Dear Sir, Your most obed'. humble sery', 

* Ro, Cullen.” 

Watt’s reply was unfavourable, as may be seen by 
referring to either of the two works quoted above. Had 
it been otherwise steam navigation would probably have 
become an accomplished fact many years before it wag 
actually introduced with practical success. 








THE FRENCH INTERNATIONAL AUTOMOBILE 
CARRIAGE COMPETITION, 


Tur avowed aim of the projectors of this international 


| competition for horseless carriages is to supersede almost 


entirely horse-draught for street vehicles in towns and cities, by 
the use of some motor, mechanical, electrical, gaseous, pneu- 
matic, hydraulic, automatic, or any other contrivance that 
shall operate wholly or mainly independently of the rider's 
muscular action to sustain it. But a wide margin is left to 
the competitors. No restriction as to number of wheels, or 
seats, though four seats for four rideys is suggested as useful. 
No doubt, if a motor to supersede horse-draught of vehicles for 
city traffic were introduced, the health of the inhabitants 
would be benefited by the roadways being untainted by animal 
manure, which, on asphalte especially, is noxious to health 
and comfort of inhabitants. ; 

The conditions are as follows :—(1) Competition of auto- 
matic carriages open to all nations.—Memo.: the English 
meaning of ‘‘ automatic ” is self-acting.—Motor power is here 
implied. (2) The descriptions of propulsion, or motor, may 
be of any sort, as steam, electricity, gas, petroleum, &c. (3) 
The vehicles will be judged by the editorial staff of the Petit 
Journal, Paris, assisted by engineers of eminence in making 
the awards. (4) Vehicles to have seats for two riders at least. 
(5) No classification of motors or number of seat places, 
wheels, &c., of vehicles will be made. (6) The first _ only 
will be awarded to the vehicle which fulfils perfectly the follow- 
ingconditions: Tobesafe,and without danger, easily managed, 
and to be cheap to propel. Safety, convenience and cheap- 
ness will prevail with the jury in their awards. (7) For the 
preliminary weeding-out trials all competing vehicles will go 
the same distance and courses, of which six have been 
selected for trials on June 7th next :—Paris to Mantes by St. 
Germaine ; Paris to Mantes by Courbervoie ; Paris to Magny- 
en-Vexin; Paris to Rambouillet ; Paris to Corbeil; Paris to 
Priez-sur-Oise—distances ranging from 47 kilos. to 56 kilos.— 
during five or six days successively. Afterwards several days’ 
trials will follow of selected vehicles. It is not of the highest 
consideration to attain a great speed, but the competitor of 
each vehicle must satisfy the members of the jury of awards 
and an engineer by the preliminary trial that 50 kilos. can be 
done in four hours; a speed of 124 kilos. in an hour will be 
deemed satisfactory. The classification of merit in the pre- 
liminary trials will be by ten points, or degrees, and only those 
vehicles which attain to eight, nine and ten points of merit will 
take part in the second trials, or a third if thought necessary. 
(8) If the number of vehicles entered are too numerous to 
compete at the same time over the same course, other roads 
will be chosen in the preliminary trials. In any case, the 
same courses will be taken for all. The concluding trials will 
be from Paris to Rouen by St. Germaine, Triel, Meulan, Mantes, 
Vernon, Guillon and Pont-de-l’Arch, about 126 kilos. Then 
all the chief points of merit will be estimated—-speed, steadiness, 
security, and economy. (9) While any form of vehicle will 
be admitted for competition, luxurious accessories will not 
be reckoned as merit. Simply plain, serviceable, and cheap 
vehicles that will accomplish the journeys required satisfac- 
torily. (10) All entries must be made before the 30th of 
April, 1894, stating name and full address of applicant, 
accompanied by a summary, briefly designating and describing 
the vehicle, motor, wheels—number—and seats—number-—- 
&e. All applications for registration on the lists must be 
ponte by the fee of 10f., as a guarantee of earnestness 
of intention to compete. These sums go tothe Petit Journal's 
relief of distress fund. Descriptions of proposed vehicles 
will be published in Le Petit Journal, Paris, but must be 
restricted to name and address in full, motor, &c., so as to 
occupy only two lines of print ; such will appear in Le Petit 
Journal in the order in which they come to hand. 

The distribution of the 10,000f. prize, in cash, will be as 
follows :—First prize, Le Petit Journal's, 5000£., for a vehicle 
with not less than four riders’ seats; second prize, M. 
Marinoni’s, chief of the staff of the Petit Journal, 2000f. ; 
third prize, 1500f.; fourth prize, 1000f. ; fifth prize, 500f. 
Vehicles with less than four riders’ seats take of prizes in 
third and fifth. Forty-two vehicles are entered in the list up 
to the 1st of March. At present, none from any other 
country but France. After the trials, the vehicles will be on 
public show in the Gallery of Machines, Paris. 








NAvaAL ENGINEER APPoINTMENTS.—The following appointments 
have rbeen made at the Admiralty :—Staff engineers: Henry KE. 
Wingfield, to the Belleisle ; and John’M‘Cartby, to the Vivid, addi- 
tional, to date March 24th. Chief engineers : Charles Underhill, 
to the Assistance ; and Philip Marrack, to the President, addi- 
tional. Engineers: Robert S. Jennings, to the Boadicea ; George 
W. Noll, to the Hyacinth ; Ralph H. C. Ball, to the Excellent, 
additional ; and W. W. Hardwick, to the Mersey, to date March 
22nd. Assistant engineers: Sherrard M. 0. Fawckner, to the 
Plassy, to date March 22nd : and James H. Barber, to the Victory, 
supernumerary, to date March 13th. 
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RAILWAY MATTERS. 


Iv is stated that a cable tramway is to be made in 
Paris from the Place Cadet to Montmartre, 


Tux receipts per mile of line of the North British 
Railway during the past half year were £1548 13s, The receipts 
ee train mile for passenger trains are 38°82d. and for goods and 
mineral trains 63°4d., and the working expenses 46°09 per cent. 


Tux railway between Jaffa and Jerusalem, which was, 
we believe, built by an American firm, has been in operation about 
fifteen months, and is now being runat a loss, it is stated, of about 
£25 12s. a day. Twe passenger and two freight trains are run 
each way daily. er : 

Denmark at the beginning of this year established a 
Ministry of Public Works, to which the railroads of the kingdom 
will report. Heretofore they have been subject to the Ministry of 
the Interior. Inventors of car couplers and th? like who wish to 
permit Denmark to share, as the Ltatlroad Gazette puts it, the 
advantages of their contrivances, may address H, P. Ingerslev, the 
first Minister of the new department. 


Tur Florida Central and Peninsular railway was recently 
blocked for five days in consequence of the displacement of its draw- 
bridge over the Satilla River, Ga., by aschooner. The schooner was 
heavily loaded, and pushed the draw span more than 15ft. off its 
centre, and it came near falling into the river. On the night of 
February 13th the drawbridge on the Chesapeake and Ohio South- 
western, twenty-two miles east of Paducah, Ky., was knocked 4in. 
out of place by the steamer City of Paducah. 


CompRESSED air is again to be tried on tramways from 
the Louvre to St. Cloud, and is expected to be more satis- 
factory than battery or trolley cars, and more economical in their 
working. The locomotives will weigh 18 tons, and work with a 
pressure of about 150 1b., and be capable of drawing three or four 
cars loaded with passengers. The water of the Seine has been 
utilised as motive power for the compression of the air. The 
advantages expected are, besides eeonomical working, the absence 
of smoke, and offer better facilities for dispatching several car 
loads at the same time, 


‘Tuk quantities of steel rails received in the various works 
for the principal railway companies of France last year was 129,333 
tons, made up as follows :—Nord, 18,755 ; Ouest, 11,551 ; Est, 28,371; 
p.-L.-M., 35,439 ; Orléans, 21,640; Midi, 9660; and Etat, 3920 
tous. Compared with this total of 129,338 tons in 1893, the figure 
for 1892 was 163,840 tons, for 1891 that of 112,857 tons, and for 
1890 only 66,844 tons, These figures, which represent approxi- 
mately the renewals of rails on French railways, afford, however, 
no indication of the increase of mileage or traffic, the figure in 
1887 having been 108,898 tons, and in 1869 as much as 183,628 
tons. 


Tut English company which has been building the 
railway that is to run from the Pirwus or Athens to Larissa, in 
Thessaly, stopped the works recently on account of an unfavourable 
case of arbitration, and the Greek Government has accordingly 
confiscated the line as security, and has seized the plant and office. 

_ The contractors of the company started for England last month, 
and the workmen are reported to be pressing for their wages. The 
affair is causing much difficulty and anxiety to the Government, 
which, up to the present, has expended 20,000,000 drachmas 
(francs) on the enterprise. 7/ie Standard correspondent at Athens 
reports this, and says it is now seeking to find another company to 
finish the line on favourable terms. 


Tur Caledonian Railway Works at St. Rollox, Glasgow, 
present a scene of activity at present, and this is likely not only to be 
maintained, but increased, In addition to an order given by the 
directors some time ago for 500 mineral trucks, it is now reported 
that no fewer that 3000 additional wagons are to be constructed, 
with the object of this better equipping the line for dealing with 
the coalandiron traffic. For alongtimeseriouscomplaints have been 
made by traders of a scarcity of railway wagons, and in periods of 
activity in the corn trade much inconvenience and loss has 
frequently occurred from this cause. The directors have had in 
view the obviating of the drawback in the future, in deciding to 
construct so many wagons at the present time. 


TuE following incident is encouraging to those who may 
think of travelling on some American railways :—‘‘ At Roscoe, Cal., 
on the Southern Pacific, on the night of February 15th, passenger 
train No, 20 was derailed by the misplacement of a switch, and the 
engine and first two carriages were ditched. The wreckers at once 
attacked the express car, blowing it open with dynamite, some of 
their number meanwhile shooting at the men who were entangled 
in the wreck. According to the reports, the fireman and a tramp 
were killed by these shots ; the engineer was injured. It is said 
that some of the robbers had been riding as passengers on the 
train, and that they hurried to the express car as soon as the train 
stopped. The rear brakeman aroused the neighbourhood, and 
sheriffs soon began searching the country. Evansand Morell, well- 
known desperadoes of California, were caught three days after ; 
but it does not appear as yet that there is any evidence that they 
were the perpetrators of this crime.” 


Tue Traflic Committee of the Directors of the Mid- 
land Railway Company went over the Dore and Chinley Railway 
on the 22nd inst., to inspect the progress of the works. (Goods 
trains have been run regularly by this route to Manchester since 
October last, and the roadway has become fairly well consolidated. 
The directors were accompanied by Mr. Geo. H. Turner, the 
general manager, and other officials. They travelled from Man- 
chester and inspected the line at various points. The station 
platforms are completed at Edale, Hope, Bamford, Hathersage 
and Grindleford Bridge, and the station buildings, it is expected, 
will verteeey, be proceeded with. An additional shaft is being 
sunk in the Totley Tunnel to make the ventilation thoroughly 
efficient. The engine-drivers say that ventilation now is satisfac- 
tory enough, but the company are anxious to make the tunnelling 
under the Derbyshire hills a model in this respect. The actual 
date of the opening of the line for passenger traffic will depend 
upon its inspection and passing by the Board of Trade, and the 
company hope to be able to forward the necessary plans and 
specitications in a short time. 

Our Wolverhampton correspondent writes :—‘t Engine 
builders in this district are much interested in a report just re- 
ceived from Norway, that that country, which has hitherto obtained 
all her locomotives from British or German makers, is now com- 
mencing to build for herself. At one of the workshops in Christi- 
ania two engines have just been built and delivered to the State 
Railways, and the trial trips are said to have yielded most satisfac- 
tory results, And in a couple of months two more similar engines 
will, it is believed, be ready. These four locomotives are said to 
have been contracted for in open competition with foreign makers, 
and the price agreed upon for all four is £8888, They are declared 
to compare very favourably with the class of engines received 
until now from Germany and England. Some first-class British 
firms are declared to have offered to supply the engines at even 
lower prices than those asked by the Norwegian makers, but the 
authorities gave the order to the native firms, with the idea of 
encouraging native manufacture, There is one consolation, how- 
ever, and that is, that though the Norwegians may be able to put 
the engines ether, they are not able to actually make them 
themselves, for it seems that various parts of the engines actuall 
supplied in Christiania were imported ready made from British 
workshops, It would be interesting to know whether the autho- 
rities are aware of this fact, or whether they are still under the 
sweet delusion that the transaction was a bond fide fostering of 
Scandinavian home industry.” 


NOTES AND MEMORANDA. 


THE deaths registered last week in thirty-three great 
towns of England and Wales corresponded to an annual rate of 
19°8 per 1000. Salford was worst with a rate of 25°1, Portsmouth 
best with 13°1, and Leicester stood at the mean of all, namely, 
19°8, Croydon, Halifax, and Swansea, were all below 15, 


In London last week 2496 births and 1691 deaths were 
registered, the births being 256 and the deaths 119 below the 
average numbers in the corresponding weeks of the last ten years, 
The annual death-rate per 1000 from all causes rose to 20°3. 
During the four weeks ending on Saturday last the death-rate 
averaged 20°3 per 1000, being 1°6 per 1000 below the mean rate in 
the corresponding periods of the ten years 1884-93, 


At a recent meeting of the Meteorological Society Mr. 
W. H. Dines read a paper on the ‘‘ Duration and Lateral Extent 
of Gusts of Wind, and the Measurement of their Intensity.” From 
observations and experiments which he has made with a new 
anemometer, Mr. Dines is inclined to think that a gust seldom 
maintains its full force for more than one or two seconds; and also 
that the extreme velocity mostly occurs in lines which are roughly 
parallel to the direction of the wind. 


AN account has been published concerning the diurnal 
variation of atmospheric electricity, observed near the summit of 
the Eiffel Tower, by M. A. B, Chauveau. The indications of an 
electrometer registering photographically the potential of the air, 
lead to conclusions similar to those of a previous experiment. The 
two sets of maxima and minima observed on the ground are replaced 
by one set only, consisting of a maximum at about 6.30 p.m. and a 
minimum at 4a.m. The potential, which sometimes exceeded 
10,000 volts, was reduced to a convenient amount by the interposi- 
tion of condensers in cascade. 


THE engineer to the scheme for the construction of a 
bridge and railway across the English Channel has prepared the 
details of the expenditure that is proposed to be incurred under 
the Bill now before Parliament. The estimates show that the 
proposed works will cost only £98,900. These works will be carried 
out merely for the purpose of demonstrating ‘‘the practicability 
of constructing and maintaining the Channel Bridge.” In the 
event of these experimental works proving successful, it is proposed 
by the Bill to authorise the Lords of the Treasury to sanction the 
prosecution of the permanent works. 


A paper on the “ Relation between the Mean Quarterly 
Temperature and the Death Rate” was read by Mr. W. H. Dines 
at the last meeting of the Meteorological Society. The Registrar- 
General’s quarterly returns for the whole of England since 1862 
were taken by the author, and the number of deaths in each 
quarter expressed as a departure per thousand from that particular 
quarter’s average ; the value so obtained being placed side by side 
with the corresponding departure of the temperature at Greenwich 
from its mean value. The rule seems to be that a cold winter is 
unhealthy and a mild winter healthy; and that a hot summer is 
always unhealthy and a cold summer healthy. 


At a meeting of the Victoria Institute at the theatre 
of the Society of Arts, on Monday, a paper by Dr. Prestwich was 
read on a possible cause for the origin of the tradition of the 
Flood. The writer said that during long years of geological 
research throughout Europe he came upon phenomena which were 
only explicable upon the hypothesis of a widespread and short 
submergence of continental dimensions, followed by early re-eleva- 
tion, and this hypothesis satisfied all the important conditions of 
the problem. Such a submergence would be destructive to large 
populations of men and animals, The few who resorted to heights 
and mountain summits could alone have escaped, and, from these 
centres, peopled afresh the surrounding areas. Although their 
knowledge of all the phenomena was still very imperfect, it was 
remarkable how, in all the leading points, the facts agreed with 
the tradition. In each area the few survivors might well, in their 
limited world, have looked upon the flood as universal. 


At arecent meeting of the Amsterdam Royal Academy 
of Sciences Prof. Bakhuyzen read a paper on the “ Variation of 
Latitude.” He showed by discussing series of observations, made 
during the last thirty-five years at Greenwich, Washington, 
Pulkowa, Leyden, Berlin, Potsdam, Strasburg, and Prague, that a 
variation in a period of about 430 days, as determined by Mr. 
Chandler, was manifest ; that there was no evidence of a change in 
the length of the period, and that its most probable value was 
found to be 430°7 days, while the resulting value for the coefficient 
was 0°168”, Prof. Bakhuyzen also showed that the tidal observa- 
tions, made at the Dutch station of Helder in the years 1855-92, 
indicated a marked variation of the sea level in the same period 
with a coefficient of about eight millimetres. Adopting the theory 
of Prof. Newcomb, based on the hypothesis that the earth is not 
absolutely rigid, the two results are in accordance with one 
another, and they seem to prove that the rigidity of the earth 
must be about 1°5 times as great as that of steel. 


Mr. G. SeBor has described the results of his attempts 
to find a practically workable method for the preparation of anti- 
mony blue, which was discovered by Boettger in 1871. Sulphide 
of antimony is dissolved in concentrated hydrochloric acid, and the 
solution filtered through asbestos. The moderately concentrated 
solution is heated to the boiling point and mixed with a con- 
centrated solution of potassium ferrocyanide. A small quantity of 

tassium chlorate or nitric acid is then added and the whole well 
Poiled. The mass is then filtered and washed, and subsequently 
dried. A very deep fine blue pigment is obtained in this manner. 
Another blue is obtained by mixing the solutions of antimony tri- 
chloride and potassium ferrocyanide without regard to their con- 
centration, and subsequently adding a large excess of water. This 
yields a fine pale blue. An antimony blue, as pure as it could be 
obtained, gave the following analytical numbers :—Fe, 30°28 per 
cent.; Sb, 2°422 per cent.; HO, 5°828 per cent.; Cl, 0°712 per 
cent.; O, 0 323 per cent.; CN, 60°435 per cent. The Jowrnal of 
the Society of Chemical Industry says this blue behaves towards 
acids like ordinary Prussian blue; itis not affected by cold solu- 
tions of the caustic alkalis or of ammonia, but by using hot solu- 
tions it is destroyed. It differs from Prussian blue in being 
insoluble in a solution of ammonium oxalate or tartrate, 


Dr. Procacct has written a paper on the results of his 
numerous investigations on the bactericidal action of sunshine on 
the microbes normally present in drain water. Cylindrical glass 
vessels about 60 cm. high and 25 cm. wide were employed; from 
some of these the light was excluded, whilst in others it was allowed 
free access, ‘The temperature of the latter never exceeded that of 
the former by more than from 2 deg. to 4 deg. C., and in neither 
case did it ever extend beyond from 40 deg. to 42 deg. C. In 
every instance a marked diminution in the bacterial contents was 
observed in the insolated vessels, whilst at the same time a more 
or less marked increase took place in those protected from the sun- 
shine; the period of exposure varied from one and a-half to nine 
hours. Of particular interest are the investigations made to ascer- 
tain to what depth in the water the antiseptic action of the sun’s 
rays extended. It appears that when the vessels were exposed to 
the perpendicular as well as the oblique rays of the sun, the bacte- 
ricidal power of insolation was unimpaired at the bottom of the 
vessel, a depth of half a metre; but when the perpendicular rays 
only were admitted, no diminution took place in the number of 
bacteria present at this distance from the surface. Procacci, in 
summarising his results, expresses his belief that the bacterial puri- 
fication which takes place during a river's course may in many 
cases, where the rate of flow is presumably too great to admit of 
sedimentation taking place, be attributed directly to the destruc- 








MISCELLANEA. 


NEARLY seventy petitions against the Bill of the Thames 
Conservancy for the re-constitution of the Board and the enlarge- 
ment of its powers have been deposited at the Private Bill Office. 


Tue work of making steel oil barrels is proceeding satis- 
factorily at Barrow, and new plant and machinery, chiefly of the 
hydraulic type, is being put down for stamping half barrels in dies, 
These are afterwards welded together by means of electricity. This 
promises to become an important industry for Barrow. 


THE corporation of the Port Works of Barcelona has 
issued a circular giving the conditions upon which tenders will be 
received in that town, up to April 16th next, for the construction 
of a floating dock—Clarke and Stanfield system—for the harbour 
of Barcelona. Cupies of this circular—in Spanish—together with 
a plan of the proposed dock, may be seen on application to the 
Commercial Department of the Foreign-office, between the hours 
of eleven and five, 


Tue value has been sworn’at £102,093 of the personal 
estate of the late Mr. Thomas Hawksley, M. Inst. C.E., F.R.S.— 
whose death was recorded in our columns on September 29th last. 
He was born in Nottingbam in 1807, and carried out waterworks 
and gasworks at Liverpool, Leeds, Leicester, Derby, Nottingham, 
Rochdale, and many other of the principal towns throughout the 
kingdom. Mr. Hawksley devises and bequeaths all his real and 
personal estate whatsoever and wheresoever to his son, Mr. Charles 
Hawksley, M. Inst. C.E, © 


WE are informed that an order for 1800 tons of 36in. 
welded steel pipes required by the Bradford Corporation for their 
new water scheme has been placed with Thomas Piggott and Co., 
of Birmingham. This is the first time that welded steel pipes 
have been used in a large water scheme in preference to cast 
iron, in this country. The firm entrusted with the order have had 
large experience in this particular class of work. It is interesting 
to notice that the price for the welded steel mains is not very much 
greater than would have been required for an equal length if made 
of cast iron. 


One of the latest changes that has occurred in flour 
mills—says the U.S. Miller—is the method of lighting them. 
‘‘Many mills of 75 to 100 barrels daily capacity have put in a 
piant for lighting by electricity and no large mill erected now-a- 
days is erected without being equipped with an electric light plant. 
Two causes have led to this change—the great danger of dust 
explosions in flour mills where exposed lights are used, and the 
demand for electric lights in all towns. The use of electric light 
reduces the fire risk, and in some cases the cost of insurance. In 
many places the miller can reduce his cost by supplying his neigh- 
bours with electric light.” It is believed that millers will, ere 
long, be able to run many of their machines much more economic- 
ally by electrical apparatus than by the present methods. Scalpers, 
sifters, and graders can be worked by a new electrical apparatus 
dispensing with belts and shafting. 


TuE report of Sir Alex. M. Rendel with regard to the two 
cracks that have occurred in the recently constructed Sunderland 
corporation quay has been received. This extensive work was con- 
structed in three lengthy sections, and the report indicates that the 
southern section is being forced gradually into the river. Sir Alex. 
Rendel does not give any assurance that the northern section is safe. 
Dealing, however, with the defects in the southern portion, he 
advises that a quantity of earth behind the quay be taken out, and 
that in its s a timber wharf be constructed on deeply driven 
piles connected with timbers and covered by planking. The cost 
of so dealing with this portion will not be less than £5000, and Sir 
Alexander is afraid that no smaller measure will save the quay 
from complete failure. The wharf committee have decided to ask 
the corporation to request Sir A. Rendel to prepare plans, specifiza- 
tions, and estimates for carrying out the work. 


At the meeting of the Liverpool Engineering Society, 
on the 14th inst., a ~— was read by Mr. C. R. Bellamy, superin- 
tendent of the gas department, Liverpool Corporation, on the 
‘* Progress of the Science of Gas Combustion,” in which the author, 
after dealing with the magnitude of the gas industry in this 
country, involving an annual coal consumption of 11 million tons, 
and producing an income of 184 millions sterling, referred to the 
great waste of gas due to general ignorance of the simple laws 
governing gas combustion. Reference was made to the importance 
of adjusting the pressure of the gas to the requirements of the 
burner, and it was shown by experiment that the gas consumed by 
an ordinary burner, marked No. 4, might vary under the usual 
fluctuations of pressure in the gas company’s mains between 4 and 10 
cubic feet per hour. The great economy was pointed out of using 
‘*governor” burners, in which the consumption is permanently 
adjusted to the requirements of the burner, insuring uniformity 
both of gas consumption and light. He dealt in detail with the 
merits of the various forms of all the gas burners at present in use, 
and proved by experiment that some burners were capable of yield- 
ing ten times as much light from a given quantity of gas as other 
burners of inferior type. 


Tue Sheffield Canal, promoted by the Sheffield and 
South Yorkshire Navigation Company, is again coming to the 
front. A new Bill, which is to originate in the House of Lords, 
sets out that the company has failed to agree with the Manchester, 
Sheffield, and Lincolnshire Railway Company for the purchase 
from them of the Sheffield and Tinsley Canal and other Naviga- 
tions. It has therefore, as required by the Act of 1889, deposited 
the sum of £20,000 with the Sheffield Banking Company, and 
called upon the Railway Commissioners to determine the sum to 
be paid for these canals. Difficulties having arisen, an exten- 
sion of powers is asked until the 26th August, 1897, instead of 
expiring, as they otherwise would, in August, 1894. It is also 
asked that the Railway Commissioners shall determine the price 
to be paid for the canals by taking as a basis the tolls and charges 
which may be demanded under the revision now being made by 
the Board of Trade. The Bill further proposes to authorise the 
Navigation Company to borrow upon the authorised share capital 
of £1,500,000 the sum of £500,000, instead of £375,000, and upon 
the capital that will be required to be raised to purchase the 
Sheffield Railway Company’s canals a sum equal to two-thirds of 
that capital, instead of one-fourth as fixed by the Act of 1889. 


Tue advocates of the deepening of the New York canals 
are pushing forward their scheme, A Bill has been introduced into 
the State Legislature which provides for submitting to a vote of the 
people, at the next general election, the question of issuing State 
bonds to the amount of 12,000,000 dols. for the improvement of 
the Erie, Champlain, and Oswego Canals. The Bill also provides, 
in case of an affirmative vote, for the issue by the Controller, under 
the direction of the Commissioner of the Canal Fund, of 4 per cent. 
bonds to the amount specified, running not more than seventeen 
years, and for a tax of ,',ths of 1 per cent. on the valuation of real 
and personal property in the State subject to taxation, for the 
payment of interest on the bonds, and the accumulation of a 
sinking fund for the liquidation of the principal. It further pro- 
vides that the work shall be done by contract, under the direction 
of the Superintendent of Public Works, and on plans prepared by 
the State Engineer and Surveyor. It specifies that the improve- 
ment of the Erie and Oswego Canals shall consist of deepening the 
same to 9ft., which may be done by raising the banks where that 
is practicable, lengthening the locks which still remain to be 
lengthened, providing the necessary machinery for drawing boats 
into the improved locks, and building vertical stone walls where 
that may appear advisable. The Champlain Canal would be 





tive action of sunshine on the suspended microbes, 


deepened to 7ft. 
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MIDDLETON'S BRIQUETTE MACHINE. 


THE manufacture of coal briquettes has become an impor- 
tant trade, and the accompanying engravings will, for this 
reason, interest our readers. They illustrate the general 
arrangement of the set of plant and the construction of the 
briquette machine, as made by Mr. Robert Middleton, of 
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ARRANGEMENT OF BRIQUETTE MAKING PLANT 
a 16in. cylinder engine. The boiler requires to be slightly in 
excess of what is required for the engine, as steam is used 
for heating the material, though not in pressing the briquette. 

The machine differs from any others made for the pur- 
pose. Its mode of working is as follows:—The materials, 
being fed into the vertical heater, are stirred and mixed 
thoroughly, and pass through a regulating door into the pug- 
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cally by the gear J and K, and the compressing and deliver. 
ing also are completed. The compressing is done by means 
of levers only. The connecting-rod attached to the large 
wheel D and pendulum lever B, Fig. 3, causes the latter to 
have a reciprocating motion, and, by means of the tension 
rods attached to the two pressing levers, gives them simul- 
taneously a forward and backward motion, the former com- 
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MIDDLETON’S BRIQUETTE FORMING AND PRESSING MACHINE 


Sheepscar Foundry, Leeds. As shown in Fig. 14, the system 
reduces the manufacture to an automatic and continuous 
process. Coal for the purpose arrives by the wagon A at one 
side of the building and the briquettes are delivered at I at 
the other side. 

The coal is supplied to the main hopper and elevator B, 
which lifts it into the large hopper of the measurerC. The 
pitch employed, which is delivered on to a platform from the 
truck, is fed into the small hopper of the measurer C, after 
passing through the cracking machine and elevators. The 
respective percentages are here mixed together, and can be 
altered as desired by means of change wheels regulating the 
speed of the worm. The coal and pitch meeting here pass 
together into the disintegrator D, and, after being ground and 
thoroughly mixed together, are taken by means of the eleva- 
tor E, after passing through the screen F, into the vertical 
steam heater G. The screen F is used to throw back all 
unground coal or hard foreign substances, such as iron, &c., | 
which are returned to the table by the side of the disintegrator 
D. From the vertical heater G the materials, heated by the 
steam, pass through the machine H, which turns out the 
briquettes on to the travelling carrier I, which is made to suit 
requirements, and by its means delivered in the store or yard 
as required. The steam is injected direct into the vertical 
heater G. 

After entering their respective hoppers the materials do not 
require touching by hand, but pass through the machine 
automatically. The men, &c., required are as follows :—One 
man to attend tothe supply of coal; one man to attend to 
the supply of pitch ; one man to attend to the machine; one 
man to make himself generally useful ; three boys to take the | 
briquettes away. The above labour is for one machine plant, 
as per coloured litho, turning out five tons per hour, and is 
estimated at 4°32d. per ton. 

The cost of steam is estimated at 2°5d. per ton. A two- 
machine plant, turning out 10 tons per hour, would only 
require one machine man and three boys extra, as the extra 
work would be done by the machinery, the cost for labour | 
being estimated at 3-12d. per ton. 

The steam power is, we are informed, amply supplied for a 
5-ton per hour plant by means of a 14in. cylinder engine at 
60 lb. of steam in the boiler; the 10-ton per hour plant by 


mill. This pug-mill again mixes the materials, and stirs 
them, passing them in its turn into the feeding recess or 
slide. A ram N, Fig. 1, working in this slide, pushes the 
material into the mould, and presses it toa certain density. 
The pressure of this ram is regulated by means of a spring. 
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pressing the briquettes, by means of the horizontal rams, 
with a pressure of two tons per square inch. These rams 
G G are withdrawn on the return stroke of the connecting- 
rod. It will be seen that the pressure is put on when the 
connecting-rod is in such a position that its movement is 
very slight laterally, there- 
by putting on and taking 
off the pressure as slowly 
as possible on both sides. 
The horizontal rams have 
palette plates on their 
faces, which can _ have 
brands or trade marks on 
both sides, or be used to 
groove the briquettes to 
promote easy breakage if 
desired, These palette 
plates are also cupped, s0 
as to round the edges and 
faces of the briquettes, 
thereby causing less loss by 
breakage in railway transit. 
The delivery ram at the 
same time pushes the 
briquettes out on to the 
carrier, which takes them 
away. The mould-plate is 
supplied with eight moulds 
of circular form, and these 
can be changed so that 
one, two, or four briquettes 
can be made as desired in 





BRIQUETTE PRESS—RAM AND LEVER ARRANGEMENT 


In front of the mould is fixed a plate H, against which the 
materials are pressed. This insures a briquette of a certain 
positive size and weight being made, and, we are informed, 
the weight does not vary 140z.in aday. When this action 
is complete, the mould-plate H, Figs. 1 and 2, which revolves 
vertically, turns round one-eighth of a revolution, bringing 
anew mould into its place to be filled. Whilst the filling 
process takes place, the mould-plate is locked fast automati- 


the same machine. The 
‘ whole of the motions are 
driven off one shaft, and the machine is self-contained. The 
pulling-over motion on the quick-return principle is safe in 
its action, and being combined with a locking gear or detent, 
the plate is held rigidly until the rams are withdrawn. No 
breakdown has, we are informed, occurred with this machine. 
Before making briquettes, or putting a machine before the 
ublic, Mr. Middleton made extensive experiments. He 
ound amongst other things that pressure even up to three 
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MIDDLETON’S BRIQUETTE MACHINE 
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which forms a very prominent feature of the show, Mr. 
William Johnson, of Armley, near Leeds, has a very attrac- 
| tive stand, perhaps the most important machine on which is 
| @ combination pug miil and brick and tile-making machine. 
| This machine is shown in operation, and performs the four 
processes of hoisting, crushing, pugging, and moulding, thus 
forming a complete plant in itself. The material is formed 
into a slab from which the bricks are cut to the required size, 
| and we are informed that from 15,000 to 20,000 bricks can be 
| thus made in a working day. In combination with this 
| machine is an automatic sanding and pressing device, which 
| treats the material as it issues from the die. Another 
| appliance which has not been seen at these exhibitions pre- 
| 

| 

| 








| viously is a combined brick-making and pressing machine 
which is specially adapted for treating colliery waste, 
| shale, marls, &c., and makes a finished pressed brick 
| at one operation, ready to be taken direct to the kiln 
| without requiring intermediate drying. Yet another 
| novelty shown by Mr. Johnson is worthy of mention, 
| viz., a hand-screw sand, brick, and tile press in which friction 
on the sides of the brick is obviated. This is effected by 
opening and closing the jaws or sides of the mould automa- 
tically by means of a toggle mechanism placed below the 
table and operated from the main screw. Mr. Johnson also 
shows & model of a new form of kiln called the “ Belgique,” 
which is constructed upon a new principle with the object of 
economising fuel, and is adapted for burning all kinds of 
material. 
Mr. T. C. Fawcett, Whitehouse Engineering Works, Leeds, 
| has on view four brick and tile-making machines, one of 
which is entirely new, and is constructed on Breething’s 
patented principle. This machine may have two rotary 
tables, placed one on either side of the vertical pug mill, but 
as shown in operation, is fitted with only one such table, 
which is capable of turning out, we are informed, from 7000 
to 8000 bricks per day of ten hours. In this machine the 
brick moulds are sanded automatically, and a six horse-power 
engine is sufficient to drive the machine with both tables in 
operation. Mr. Thomas Middleton, of Loman-street, South- 
wark, E.C., exhibits a number of machines constructed on 
Murray’s patents, and capable of turning out from 4000 to 
18,000 bricks per day. Mr. Sylvanus Eddington, Chelmsford, 
has two machines with special opening moulds, which 
produce a perfect sand-faced brick. Messrs. John Whitehead 
and Co., of Preston, have a hand-lever brick - making 
machine and accessories on view. 
In the wood-working machinery section there is a number 
of exhibitors, including Messrs. John Sutcliffe and Son, 
Halifax, with a number of useful machines, chiefly of their 
“standard” pattern, and a novel guard for circular saws, 
which entirely shields the blade, and can be raised and 
lowered, or turned back out of the way instantly ; Messrs. 
Aublet, Harry and Co., 55, Curtain-road, London, E.C.; Mr. 
Archibald Cousins, Shoreditch, E.C.; Messrs. J. Sagar and 
Co., Halifax, who have an attractive stand of machines 
shown in operation, including a tenoning machine, which is 
provided with an improved form of table, mounted on rollers, 
to allow the feeding to be effected more easily than with the 
usual V grooved sliding surfaces, and a hand and roller-feed 
surface planing, moulding, and ‘“ thicknessing”’ machine, 
which is specially adapted for engineers’ pattern-makers’ 
requirements, and is intended to save a great amount of 
labour otherwise expended in preparing material. Mr. Sydney - 
Butler, Langley-lane, Vauxhall, S.W., has a variety of 
appliances, including a useful rope-feed appliance for saw 
| benches. Messrs. John Marchant and Co., 35, Queen Vic- 
toria-street, E.C., have on view probably one of the most 
novel machines in the exhibition. This is the ‘“‘ Expert” 
chain mortising machine—an illustration of which is given 
herewith. The novel feature of this appliance is the chain 
| made of solid steel links, riveted together, running freely 


tons per square inch, if applied on one side only, gave in- that success has attended their efforts to confine the exhibits round wheels, driven at a speed of from 1000 to 1200 revolu- 
to those cognate to the building trades—a feature which is | tions per minute. The cutting links are made of T section, 


variably a briquette with one side softer than the other, the 
force being apparently dispersed amongst the particles of 
coal and sides of the mould without permeating the whole 
substance equally ; that higher pressures mean corresponding 
economy in the agglomerant. This was also tried exhaus- 
tively at Messrs. John Hall’s Wear Fuel Works, the pres- 
sures tried being respectively 20 cwt., 30 cwt., and 40 cwt. 
per square inch, the last pressure being found best, most 


economical in the agglomerant, and producing the most | 


finished briquette. For these reasons he claims as advan- 
tages of his machine that it presses on both sides, presses 
with 40 cwt. per square inch, produces a better and harder 
briquette, reduces the amount of agglomerant. Withdrawing 
the rams on both sides permits of a rounding of all edges as 
well as corners, and this prevents waste in transit from 
snipping the edges. Indeed, having both the direct pressure 
same as the rest of the briquette and also the bevel compres- 
sion, the edges are the hardest and best compressed. The 
briquettes can therefore come straight off the machine into 
the truck, requiring no time to harden. This alone, as com- 
pared with having to store them, means a noteworthy profit 
per ton. 

The new pitchless fuel now being put on the market by 
the Coal-Brick Company U.K., Limited, London, has all 
been made on Middleton’s system, heavy pressure being 
necessary in this case also, Machines are made in four sizes, 
to produce 10 cwt., 1 ton, 24 tons, and 5 tons per hour re- 
spectively. The above is a 5-ton machine. 








THE NATIONAL BUILDING EXHIBITION. 





AN exhibition bearing the above title was opened at the 
Royal Agricultural Hall, Islington, N., on the 16th inst., and 
closes to-morrow the 31st. In the preface to the catalogue 
it is stated that it is organised upon novel lines and forms 
practically the first of a new series of national technical build- 
ing exhibitions worthy of the trades represented. The con- 
sultative council comprises certain contractors connected with 
the Institute of Builders, and masters of City Livery companies, 
and the honorary secretary is Mr. T. Freeman, F.S.S. Having 
arrived at the conclusion that previous exhibitions of this 
character have only met with a very modified degree of 
success, the council wisely decided that, amongst other 
features, no exhibits should be accepted except those cognate 
to the building trades, and that the exhibits shall be rather 
those of manufacturers than of merchants. In addition to 
these features, it may be stated that a series of lectures and 
papers followed by discussions have been given, and included 
& variety of subjects of interest to builders, architects, sani- 
tary engineers, and others. 

Before passing on to enumerate some of the more important 
exhibits of interest, it may be mentioned that the council 
have brought together an interesting collection of brick-making 
and wood-working machinery, and it is satisfactory to find 
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THE EXPERIF CHAIN MORTISING MACHINE 


worthy of emulation by other executives of exhibitions held 


at this hall. 





Amcngst the exhibitors of brick and tile-making machinery, 


and each has a guard link in front of it to regulate 
the depth of cut, on the principle of the fence of a 
‘‘ spoke-shave.” The chain is caused to revolve by 
a double sprocket wheel driven from the counter- 
shaft, and is also carried round a revolving pulley 
working in roller bearings. The tension on the 
chain is adjusted by a simple device, and can 
easily be removed for substituting another size of 
chain. The machine is thrown into and out of 
operation instantly by means of a treadle lever 
shown, and the table is automatically actuated to 
bring it nearer to or remove it from the cutting 
chain, while longitudinal and transverse move- 
ments by hand wheels and screws may also be 
given toit. The corners of the recesses cut by this 
machine are perfectly sharp and square. The 
cutters can be easily sharpened by means of a 
file, and a chain should last a considerable time. 
It is, however, a little startling to those who have 
for many years been accustomed to look upon chains 
as things which cannot be successfully run at a 
high speed, to see in this case a chain put to do 
work by its links, and running on wheels revolving 
at 1200 revolutions per minute. The practice of 
recent years has begun to show that well made 
chains may be run at a high speed, and indeed this 
may be the secret to extended use of this handy 
form of gearing. 

The greater portion of the machinery in operation 
is driven by a portable engine of 48 indicated horse- 
power, constructed by Messrs. Marshall, Sons and 
Co., Gainsborough, and by a 12 nominal horse- 
power Campbell gas engine. The Campbell Gas 
Engine Company has also on view its new oil 
engine of three nominal horse-power, and two 
other gas engines of small size. Messrs. Tangyes 
are represented by a 16 indicated horse-power gas 
engine which drives a dynamo for generating elec- 
trical energy for a number of incandescent lamps 
provided on the stands of Mr. Harry South, Covent- 
garden, W.C. Amongst other exhibits of a more 
or less miscellaneous character are the Pickering 
Block and Hoist Co., Clerkenwell, E.C.; Messrs. R. 
and J. Dick ; The Blackman Ventilating Company, 
whose exhibits are driven by a “Stockport” gas 
engine constructed by Messrs. Bilbie, Hobson, 
and Co.; Messrs. Sinclair and Co., Eldon-street, 
E.C.; Messrs. Hartley and Sugden, Halifax; The 
Leeds Steel Works; Messrs. Norris and Henty, 
Upper Thames-street, E.C., with the Robinson 
gas and hot-air engines; Messrs. J. H. Pickup and Co., Bury, 
Lancashire, with air propellers; Messrs. Baird-Thompson, who 
show their improved systems of ventilating, heating, and cool- 
ing. We would point out that there are several errors and 
omissions in the official catalogue. 
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LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions 0) our 
correspondents. ) 





WATER-TUBE BOILERS. 


Srr,—I was present at the meeting of the Institution of Naval 
Architects on ‘Thursday night ; though like many others, I fancy, 
1 did not get an opportunity of speaking. I would like to call 
attention to a mies statement made by Mr. Thornycroft, 
which bears out in a remarkable way the statements you have made 
regarding circulation. It appears that with pure water, even when 
the boiler is hard pressed, there is not a continuous flow of water 
and steam through the tube, but water and steam follow each 
other in rapid succession. The bubbles obviously fill the section of 
the tube, and the action is exactly that of the Pohlé pump. 

But even under these, the most favourable conditions, it is clear 
that the circulation has but little energy. When the tube end is not 
submerged, the steam brings up about 100 times its own weight 
of water with it ; that will be about ;4,th of its volume, I suppose. 
The pressure was not stated, so that on this point I am in doubt. 
Perhaps Mr. Thornycroft would not object to let us know at what 
pressure he worked. 

It is a very curious and instructive fact, that submerging the 
tube ends reduced the rate of circulation one half. Why was 
this’? I meant to ask Mr. Thornycroft, but I did not get the 
chance. To believe some persons, the upward rush ought to be 
much too violent to be affected in this way by the presence of an 
extra head of a foot or so of solid water. But to go further, it 
seems that so feeble is the moving force that, when the tube ends 
are submerged, a back action takes place and water returns don 
the tube ; and Mr. Thornycroft also explained that great care was 
needed as to the introduction of the feed, for if that was cold it 
would if sent into the main steam and water drum set up a back 
draught, as I may call it, down the tubes, 

My own experience with water-tube boilers is not limited, and I 
came long ago to theconclusion that with clean pure water circulation 
was very easily upset, and a very feeble affair altogether—quite a 
different thing from what it has been supposed to be by theorists, 
who argue that circulation is due to the difference in weight of a 
column of water, and one of steam and water mixed. When the 
water is not quite clean, quantities of foam are carried up, 
and they appear to be quantities of water but they are not. We 
by no means know everything about circulation yet. 

Southsea, March 19th. Horse MARINE. 


Sir,—Will you kindly accord to me the privilege of your columns 
for the purpose of replying to those speakers who took part in the 
discussion of my paper, read on the 15th inst., at the Institution 
of Naval Architects, ‘‘Oa the Comparative Merits of Cylindrical 
and Water-tube Boilers for Ocean Steamships ’” 

As the discussion on the papers—and it was almost wholly con- 
fined to mine, even Mr. Milton’s remarks in reply, like those of all 
the preceding speakers, being either in depreciation of the cylin- 
drical boiler or in laudation and defence of the water-tube—began 
at 8.50 and continued until 10.20 p.m., it was impossible for me 
at that late hour to attempt any suitable reply. In these circum- 
stances, therefore, I highly appreciate the value of your columns, 
which enable me to reach al] who listened to the discussion. 

Mr. Seaton began the discussion by seeking to lower the claim 
of Glasgow as being the birthplace, in 1862, of the Scotch cylin- 
drical boiler, under the circumstances as described in my paper, 
by bringing forward the cylindrical boilers made by Messrs. Penn, 
in 1854, for H.M.S. Malacca. These were what are—or, I suppose 
I should now say, what were—known as “‘ Navy” boilers. Very 
good boilers they are for using in special circumstances. They 
are analogous to the “‘ Scotch” boiler, make a similar use of the 
heat of combustion, and are equally opposed in principle to the 
water-tube type ; bnt they are not the {cylindrical boiler of my 
paper, the universal marine cylindrical boiler of to-day and of the 
last twenty-five years. We had cylindrical boilers, the Cornish 
and Lancashire, before either the ‘‘ Navy” or the “Scotch” 
appeared, but few, I think, would have called attention to these 
being cylindrical, for the purpose of weakening the legitimate 
claim of Glasgow being the birthplace of the now universal type of 
marine boiler. 

I observe in the remarks on my paper in your journal a mistake 
is made in saying that I claim to have made the first Scotch 
cylindrical marine boiler. So far from this being the case, I 
intended to show how all unconsciously I nearly delayed the 
introduction of this boiler by being a designer of a water-tube 
boiler which could work at sea, and which was on the point of 
being adopted for the refit of the Murillo, instead of the cylindrical 
boiler eventually adopted. Messrs. Randolph, Elder, and (o., 
made the first cylindrical ‘‘Scotch” boilers. 

Mr. Seaton then referred in support of his plea of the weakness 
of the cylindrical boiler to a certain lawsuit about furnaces supplied 
for some boilers, which had to be removed after being found 
defective, either from the material being unsuitable for the 
purpose or from improper treatment at some stage or other of 
construction. But what has this incident to do with the weakness 
or insufficiency of cylindrical boilers’ It is simply a case of 
improper workmanship or unsuitable material. Many hundreds 
of tubes have I removed from boilers after proving, on account of 
defects, in form of cracks, holes, or imperfect welds; but had these 
tubes formed part of a water-tube boiler, surely it would have 
been gross injustice to have brought such a thing forward as a 
defect of even the water-tube boiler—whose existence depends 
solely on its tubes—because of imperfect tubes being sometimes 
supplied. Mr. Seaton, when resorting to such arguments 
to exhibit the weakness of cylindrical boilers, proves how very 
hard it is to find something to say against them. Mr. Seaton then 
brought forward his great argument against the cylindrical boiler 
of ‘‘deformation,” and asked if I had not read Mr. Milton’s paper 
of last year ‘‘On the Deformation of Boilers under Pressure.” 
Mr. Seaton evidently supposed, as well as the sympathetic audience 
of water-tubists, that the mere mention of this paper with the 
formidable title he, not Mr. Milton, gave to it, was sufficient in 
itself to condemn the cylindrical boiler for all time coming. I can 
assure Mr. Seaton that I remember well the reading of that paper 
of Mr. Milton, and also his own remarks at the discussion thereon, 
and was considerably surprised at both; and, though I refrained 
from giving my opinion of either then, I can scarcely keep from 
stating it now when so challenged. To enable me to quote Mr. 
Seaton exactly, and also to refer to the figures given by Mr. Milton, 
I have turned up the “‘ Transactions.” Mr. Seaton was then also 
the first speaker, and began:—‘‘I think that Mr. Milton has driven 
another nail in the coffin of the cylindrical boiler, and confirmed 
the prediction I ventured to make just now that the tubulous was 
the boiler of the future, and not those we now see drawings of on 
the wall. Iam bound to say, however, that while corroboratin 
the fact that these deformations take place, I never observed me 
extreme cases as Mr. Milton has given, not even with the much 
abused Admiralty light shells.” Now what is the terrible extent 
of deformation that Mr. Milton brings forward to cause this wild 
war dance of Mr. Seaton over the prostrate body of the dying, 
if not actually dead, cylindrical boiler, evidence of deformation 
so damaging that Mr. Seaton has never seen anything so 
“‘extreme even with the much abused Admiralty light shells.” 
To give Mr. Milton justice he does not present the ‘‘deformations” 
as being so serious a matter as Mr. Seaton’s language implies, but 
still he considers them ‘“‘deformations” worth recording seriously 
ina paper. Let us therefore see what they are. I take the worst 
case given by Mr. Milton in his paper, that of boiler C, e 161, 
‘Trans.’ I.N.A., 1893. It is a double-ended boiler, 15ft. 3in. 
diameter by 17ft. long, having six furnaces with three combustion 
chambers, each common to their respective fore-and-aft furnaces. 
This boiler, weighing probably about 65 tons, is laid on its side 
with axis horizontal and filled with water weighing, say, another 





45 tons—a few tons more or less either in boiler or water are of 
little moment. The boiler is then measured, the vertical and hori- 
zontal diameters are taken to ;4in. The combustion chambers are 
each measured across at various heights, also to ;4in. This boiler, 
15ft. 3in. diameter by 17ft. long, weighing with its water consider- 
ably over 100 tons, bearing doubtless its whole weight as usual on 
a mere fraction of its circumference resting on a square log placed 
near each end, is after the measurements referred to subjected to 
an internal pressure of 320 1b. ~ square inch, and we then find a 
distortion and deformity so bad that even Mr. Seaton had never 
before seen anything so extreme. I give the exact figures from 
Mr. Milton’s paper. The horizontal diameter had actually 
decreased }3in., and the vertical diameter increased by jin. 
After such behaviour one can understand how Mr. Seaton tinally 
gave up the cylindrical boiler for its ‘unfortunate liability to 
eformation.” This is not all, twenty-one measurements had been 
taken inside of the three combustion chambers, and under this 
3201b. proof pressure the ‘‘ deformation” averaged on these just 
over ,,1n., varying individually from ,4in, to in one case of jin. 

These adjustments of dimensions under this proving pressure are 
termed ‘‘ deformations.” ‘‘ What’s in a name!” was once asked, 
and the answer suggested by the fair questioner, with a certain pur- 
pose in view, was, ‘‘ Nothing at all”"—not far wrong, either, when 
the name indicates no quality or property ; but when the name con- 
veys in itself an imputation of badness, then the case stands very 
differently. The name given by Mr. Milton to these natural, 
proper, and beneficial changes, which took place in this boiler 
under a water pressure of 3201b, per square inch, is entirely wrong, 
and would be libellous if the boiler had a right of suing. Has Mr. 
Milton or Mr. Seaton ever considered what is the proper and 
natural thing for a good boiler to do under the treatment to which 
this boiler C was subjected’ Did they ever think of the differ- 
ences that would have disappeared had this boiler been measured 
and proved on end, instead of on its side’ I may be permitted 
by Mr. Milton and Mr, Seaton, in the interests of this branch of 
science, to bring the argumentum ad hominem to bear on this case. 
Suppose, with all due respect, that their own respective cross 
diameters were taken while they were ina vertical position, by 
these instruments of precision used by Mr. Milton on boiler C, 
measuring to the one thirty-second of an inch, and then these dia- 
meters re-measured when they were in a horizontal position, like 
the boiler C on its side, what differences, in proportion to their 
respective diameters, would these second measurements reveal ’ 
The 15ft. 3in. boiler, under its 3201b. pressure, would be mathe- 
matically perfect in comparison, Yet would not Mr. Milton and 
Mr. Seaton be justly indignant should any one even whisper 
‘* deformation ” in connection with the difference in these measure- 
ments’ I would, therefore, ask both to be just to the cylindrical 
boiler, and would further inquire, Have they ever seen an engine 
cylinder, say, of half the diameter of the boiler C, bored on its 
side and then turned up on its end, or bored vertically and then 
laid horizontally, and measured! If they have they found an oval 
cylinder, with a difference in the respective diameters of a good 
many thirty-second parts of an inch, without any pressure at all. 
What is it that really took place in boiler C of Mr. Milton’s paper ’ 
Simply this: the boiler when laid on its side had to bear its own 
weight and that of the water which filled it, for I assume the first 
measurements were taken after the boiler was filled. Should these 
measurements have been taken before water was put into the 
boiler, it would scarcely affect my argument. The boiler on its 
side would naturally assume a slightly oval form, making the hori- 
zontal diameter somewhat greater than the vertical. The combus- 
tion chambers in the middle of the boiler being stayed to the sides 
of the shell and to one another right across the boiler, accordingly 
bear a part of the strain—that is, these chambers and stays resist 
so far the tendency of the boiler to become oval in the centre, 
where the shell does not much feel the support of the circular ends. 
The chambers will accordingly be drawn slightly outwards and 
become somewhat wider across than they were before being put 
into and stayed to the boiler and to one another. When, 
therefore, the water pressure is brought to bear on the shell all 
round, its effect is to bring tbe shell into trué cylindrical 
form. Boiler C was thus at 3201b, pressure reduced in its hori- 
zontal diameter by fully gin., and increased in its vertical diameter 
by jin. The combustion chambers are not only brought back to 
their original form but compressed <—y- he average reduc- 
tion in width of ,°;, it must be remembered, is the whole extent of 
the readjustment ard compression together on both sides of the 
chambers, that is, each side has moved in all a full ;yin. In the 
chamber where at one part there was a difference of 4in., this is 
accounted for by the fact that at that part the plates had been 
somewhat improperly set, and the stays there had consequently 
been under less strain than the adjacent stays. Under the proof 
strain this part had, therefore, yielded more than the others until 
the strain on the stays had become more uniformly equalised. It 
is one of the advantages of a proof pressure on a cylindrical 
boiler that it equalises the strains on the various stays, and brings 
the parts into better harmony with each other than they could 
possibly be without this adjusting pressure. If Mr. Milton had 
emptied the boiler after proving it, and then refilled it and tried 
the measurements a second time, both before and after proof 
pressure, as he did the first time, he would have found the small 
irregularities in the cross measurements of the combustion chamber 
had nearly all disappeared. 

So much for the ‘‘deformation” of the cylindrical boiler, which 
Mr. Seaton has been proclaiming far and wide during the last 
twelve months; but instead of these changes being a ‘‘deforma- 
tion,” they are really and actually a “reformation,” as the shell 
of the boiler is more truly circular under the highest pressure 
than under the lowest. This paper of Mr. Milton which Mr. 
Seaton has cited in condemnation of the cylindrical boiler has 
done this service: it has proved the very opposite of what it was 
intended to prove, and instead of being ‘‘ another nail in the coffin 
of the cylindrical boiler,” it has shown beyond cavil its unrivalled 
excellence in the very points in which they supposed it to be 
faulty. 

It must, however, be remembered that this depreciation of the 
cylindrical boiler by Mr. Seaton is intended to set forth the 
superiority of the water-tube boiler in all these points, It there- 
fore infers that such deformations have no place in water-tube 
boilers. I would ask Mr. Milton to test a few of these, under heat 
if possible, and merely at working pressure, and I believe he would 
then have a real story to tell of ‘ deformation.” 

A few weeks ago my opinion was asked on the desigr of a water- 
tube boiler of a somewhat large size, about 16ft. in length, which 
I was informed was to work at 2501b. pressure. There were two 
large cylinders below, from which the tubes ascended at each side 
to a central steam and water cylinder above, as is common in most 
water-tube boiler designs. Without going so high as 2501b. work- 
ing pressure, I found by a few measurements and calculations that 
at 2001b. there was an unbalanced pressure on the upper cylinder 
of no less than 1150 tons; that is, the force tending to pull the 
upper cylinder from the tube ends and send it skyward was no 
less than 1150 tons. The two bottom cylinders, being seated on 
the ship's bottom, might be considered safe from gee down- 
wards in the event of a disruption. There was nothing visible on 
the drawing showing how this 1150 tons force was to be restrained 
from going off with the upper vessel into space except the tubes, 
though doubtless the frame plating at each end resting on the two 
lower water cylinders, and supporting the water and steam cylin- 
der above, was intended somehow to keep the boiler together. 
The tubes could not have done it, for two rows only in the centre 
of the crowd at each side would have received the full strain, the 
curvature of all the others making them of no account as stays. 

The plating forming the enclosure of the cylinders,tubes, and fur- 
naces at each end would doubtless be empleyed to tie together the 
three large cylinders of the boiler. These were not, however, a part 
of the boiler proper, and would often be greatly different in tem- 
perature from that of the boiler itself. This plating also being 
nearly at each end could not be less than 15ft. apart, so that 





—— 
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one can have an idea of the strains on the upper cyli : 
boiler. If this boiler, under the present selene pla _ 
been actually made and put into a ship—and this was serio - 
contemplated—Mr. Milton would have had a fine opportunity ’ 
testing the amount of deformation which could occur in a an 4 . 
tube boiler, and how much the tubes could be extended in len ith 
before being actually pulled asunder. I was informed that The 
tubes were to be merely expanded in the plating at the two ends, 
as they were intended to be made for easy removal and repls : 
ment in the event of damage, sie 

Such are the “safety” boilers now being offered to the progres 
sive steamship owner, All water-tube boilers of this type are like. 
wise subject to greatly unequal strains, This objectionable feature 
is, of course, modified by the distance between the framing sta oe 
the number of tubes bearing equal tensions, and the position of 
the tube holes in the cylinders ; but in every water-tube boiler 
there must be parts bearing these unequal strains, strains unknown 
in the cylindrical boiler, so that structurally it must always be 
much more unsafe than the cylindrical boiler, and greatly more 
subject to the deformation so much dreaded by Mr. Seaton, 

I must apologise, Mr. Editor, for occupying so much of your 
space in the endeavour to explode, so far as the cylindrical boiler 
is concerned, this bogey of ‘‘deformation” with which Mr. Seaton 
is endeavouring to frighten silly people. As few people appear to 
think for themselves and most take their opinions from those they 
consider authorities, a little time and space is not altogether ion 
in showing the actual facts in connection with the proving of' 
boilers, the relative merits of the cylindrical and water-tube boilers 
in regard to actual strength, and the great superiority of the 
former boiler owing to its being free from the unequal strains of 
the latter. 

It is noticeable that Mr. Seaton in his criticism of the cylindrical 
boiler avoided the principal claims I made on its behalf in its 
superiority to the water-tube boiler in its much greater efficiency 
of heating surface, a claim supported by most abundant proof both 
in the paper as printed and in the diagrams exhibited on the walls 

The vital feature of economy in fuel was also avoided, a point in 
which the water-tube boiler is most defective if any great power is 
attempted to be taken from such a boiler capable of working at 
sea. The features of safety, ease of working under high powers 
questions of weight and space occupied per unit of power were al} 
passed over, the very points for which superiority is bein claimed 
as I showed, erroneously, for the water-tube boiler. Mr. Seaton 
did not say anything in support of these claims. I will take an 
opportunity of making some further remarks on these points in 
connection with my reply to other speakers, JAMES Hownen, 

March 28th. 





Sir,—In your report of the discussion on Mr. Milton's paper on 
* Water-tube Boilers,” recently read at the Institution of Naval 
Architects, you state ‘‘Mr. Walker representing Mr. White, of 
Cowes,” &c. I was unfortunately unable to be present, and was 
not represented; the gentleman who made the remarks reported 
was, 1 think, Mr. Morcom, of Messrs. Belliss and Co., Birmingham, 
I thank him for all the good he said of the boiler, and can assure 
him the difficulties in manufacture referred to have been entirely 
overcome. ‘ 

I trust you will see your way to insert this in your next issue, 

Per pro JOHN SamvugL Wuire, 
East Cowes, Isle of Wight, J, Lee Wire. 
March 27th. ara, 


FIRE PUMP LOCOMOTIVES, 


Sir,—In your last issue reference is made to a recent adaptation 
of a steam tire pump’on a locomotive. For a special purpose this 
may perhaps seem necessary, or desirable; but for ordinary 
purposes a very much simpler device has been in use for many 
years on a railway with which I was connected in Russia, where 
we had unfortunately too often to employ it, and so found it very 
effective. ; 

\ 








The whole thing consisted in the provision of the ordinary top 
clack having a shut-off plug between the clack and the boiler, and 
the substitution of s suitable capped cover instead of the usual 
plain cover, when by simply closing the plug a moment, removing 
the chained cap shown in the sketch, attaching a suitable hose pipe, 
and using one of the 8mm. or 10mm. injectors with which our 
engines were fitted, we at once had a most effective fire engine, 
able to throw a most useful volume of water a great distance 
horizontally, and vertically almost as high as that mentioned in 
the reference made. W. WARREN. 

Dashwood House, E.C., March. 


STEAM AT HIGH ALTITUDES, 


Srr,—I notice ‘ Enquirer's” letter in your issue of the 16th 
inst., and Mr. Warren’s reply in this week’s number, respecting 
the use of steam at high altitudes. Presumably ‘‘ Enquirer” 
means the relative cost of producing steam at high altitudes. To 
make accurate tests would be both costly and inconvenient ; but 
having occasionally heard doubts expressed as to possible difficulties 
in raising steam at very high altitudes, I would like to mention 
that no difficulty whatever is experienced, and the time required 
appears to be about the same as at sea level. As to the cost of 
production, this, of course, depends entirely upon circumstances. 

Undoubtedly the highest point reached by any railway in the 
world is the Summit Tunnel on the Oroya or Central Railway of 
Peru, which cuts through the crest of the Cordillera at a height of 
15,722ft. above sea level. Most, if not all, of the locomotives on 
the Oroya line are burning petroleum fuel, this combustible being 
found in large quantities in the north of Peru, while all good coal 
must be imported. On the Southern Railway of Peru, Baldwin and 
Rogers locomotives of the ordinary Mogul and ten-wheeled types 
are chiefly employed, burning Australian coal at present. 

This line, which connects the sea coast—Mollendo—with Lake 
Titicaca, passes a point, Crucero-Alto, at an altitude of 14,666ft. 
above sea level, descending from thence to the lake shore, 12,500ft. 
It may not be generally known that the two small lake steamers 
Yavari and Yapura, about 100ft. long, were for some years running 
exclusively with a fuel known as Taquia, or dried Llama dung, and 
at the present time the boilers of the electric lighting station in 
La Paz Bolivia are fired entirely with this fucl. La Paz is about 
12,000ft. above sea level, The cost of Australian coal placed on 
the lake shore at Puno is about £3 per ton. I, however, had 
charge of some boilers on the Bolivian side of the lake where the 
coal consumed cost exactly £8 per ton. As it is a known fact that 
water boils at a lower temperature in high altitudes, and steam 
consequently generated at a lower temperature, it seems reasonable 
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jose that the amount of fuel consumed should be proportion- 
ess; but I, from actual practice, am inclined to think the 
Inca, 


to sup! 

ately 

contrary. _ 
March 27th. 





SPECIFIC AND LATENT HEATS OF STEAM, 


gir,—The specific heat of any substance, solid or gaseous, is the 
total heat required to raise the temperature of 1b, of the sub- 
stance 1 deg. If the heat required to raise the temperate of 1 lb. 
of water 1 . is taken as the unit of heat, the number of units of 
to raise the temperature of 1 lb. of any other sub- 


t require F 
os 1dog. is equal to the total heat 4 ap for this purpose, 
divided by the total heat required to raise 1 lb. of water 1 deg., in 


whatever units the tota! heat yp be expressed. This fraction is 
usually called the specific heat of the substance. The heat required 
for this object may be su »plied wholly from sources external to the 
body, wholly by the intrinsic superheatin _power possessed by the 
body, or partly from both sources, The object of the present com- 
munication is to prove that in the case of laboratory ae. 
ments made to ascertain the specific heat of steam, the total heat 
required is supplied from both sources. 

if the specific heat of dry steam is less than the specific heat of 
water, the specific heat of saturated steam must be greater than 
that of dry steam both at constant pressure and constant volume. 
If the latter is equal to that of water, the specific heat of saturated 
steam at constant pressure must be greater than that of dry steam 
or water, because the heat expended in converting the contained 
moisture into steam does not ey re-appear as heat. 
The hitherto accepted vaines of the specific heat, viz., ‘3 for 
saturated steam and ‘47 for dry steam, are therefore clearly toto 
colo wrong. 

If the theory of latent heat which I have propounded in your 
columns, and defended with, | think, very cogent arguments, is 
true, viz., that it is molecular v/s viva, which is converted into heat 
by molecular friction, the errors in the experimental values of the 
specific heat admit of very easy explanation. ‘The greater the 
velocity of the molecules of the steam interval, the more rapid 
will be the rate of conversion of molecular vs viva into heat. This 
molecular o/s viva has its maximum value at the instant of the 
generation of the steam, and ra me | decreases, Now, the heat 
added in the experiments made for determining the specific heat 
must be simply equal to the difference between the total heat 
required and the heat generated by molecular friction during the 
period of the experiment. The longer the interval that has 
clapsed from the time of the generation of the steam to the time 
of making the exyeriment, the less will be the heat generated by 
molecular friction, and the greater the apparent value of the 
experimentally determined specific heat. 

Ve see, then, that the hitherto accepted values of the specific 
heats of saturated and dry steam not only condemn themselves, 
but afford the strongest possible proof of the correctness of my 
theory of the latent heat of steam and of the equality of the specific 
heats of steam and water, 

I have recently received from Mr. Harrison, of Braintree, 
Massachusetts, U.S.A., who is now quite satisfied that the specific 
heat of steam is equal to the specific heat of water, particulars of 
the result of an experiment made two or three years ago, which at 
the time convinced him that the specific heat of steam must be 
much greater than the value usually assigned to it. ‘The steam 
was admitted during one-third of the stroke, and the foiicwine 
particulars were taken from the indicated diagram :— 


Steam pressure, initial .. as ue 150°000 Ib. per sq. in. 
- at two-thirds stroke 69°319 9 - 
final or 45° 000 re 


Mean pressure during expansion 78°713 se FF 
Taking the volume of one pound of steam at 1501b, pressure to be 
3 cubic feet, the work done during expansion would be equal to 
78713 x 144 x 6 foot-pounds = 68,007-74 foot-pounds, According to 
Regnault’s tables, the fall in temperature, corresponding to a fall 
in pressure from 1501b, to 45lb,, would be 86437 deg. Fah., so 
that, if the specific heat of steam is equal to the specific heat of 
water, we have— 


Bg (7-7 
Jj = oe = 788'7 foot-pounds, 
The value of » in the adiabatic equation » +” = constant, corre- 


sponding to the values taken from Mr. Harrison’s diagrams, would 
be given by the equation— 


3" = 


45 : 

Whence » = 1°098, which agrees with Zeuner’s value for 
moderately dry steam, With the initial and final values of the 
product of the pressure, multiplied by the volume taken from Mr. 
Harrison's diagram and the deduced value of ~, we get from the 
adiabatic formula the work done during expansion equal to 


pv ~ Pete — (000-405) 146 _ on ree. 
<a 098 = 66,122°4 foot-pounds, 
Whence J — 96:122'4 foot-pounds = 765 foot-pounds, 


86,437 
The close agreement of Zeuner’s and Harrison’s values of x and 
the slight difference between the work calculated from the diagram 
and the formule, amounting to less than 3 per cent. of the former, 
may be regarded as very strong proof that the indicated diagram 
curve was practically an adiabatic curve, and that, therefore, the 
true value of J must be about 787 foot-pounds. The adiabatic 
formule being based on the law of Boyle and Marriotte, are only 
approximately correct: in fact, 7 is not constant, but a function 
of the temperature. The close agreement of the results is con- 
clusive proof that the specific heat of steam is equal to the specific 
heat of water. Mr. Harrison found no sign of condensation or 
superheating. The time occupied by the experiment was too short 
to admit of the molecular vis ¢/vd being converted into heat. 
March 13th, WILLIAM DoNALDSON, 





BALANCING LOCOMOTIVES,—PULLEYS, 


Sin,—I observe your editorial note ; the formula I used was 
a’r 


. W, which is the same as yours, The linear velocity of a 


point on the tire is 88ft. per second whatever the size of the 
wheel, but in your case the tire is 40in. from axis, and centre 
cf gravity of weight only 36in. —- taking your own figures— 


therefore velocity of centre of gravity is 40 * 88 = 792, and 


wo  g + W = 64-9 W, agreeing with what Iobtained. By-the- 
bye, you printed ‘‘ augmented” 


for ‘‘ angular.” 
a af 


»breviation “ang.” was read ‘aug. 
Bury, Curtis, and Kennedy, being pioneers, of course escape 
criticism, but some ‘‘ Moderns” seem to have learnt nothing since 
their time ; at least we have coupled engines on the Midland Rail- 
way, with the balance weight on the centre line of crank, thereby 
requiring about 25 per cent. more balance weight to doa given 
amount of work, besides involving the attempt to make two forces 
in different planes balance each other. There engines were built 
before Mr. Johnson went there, 

As to the pulley question, the system may be treated as a lever 
of the second kind, the same, in fact, as the rack arrangement from 
which it in nowise differs ; the mechanical advantage is the same, 
Assuming flexibility of cord, and absence of friction at axle, the 
condition of equilibrium is P. diameter = W . rad., the fulcrum 
being at the end of diameter vertically under fixed point. If the 
cord has weight, P must continually increase as weight is lifted. 
lhe pull of W on axis is transmitted radially to all points of the 
cord, in contact with pulley, and these reactions of the cord 
constitute the forces which grip the pulley all round, and 
tend to preserve its shape, as ‘“‘Sheave” remarks, Nothing is 
lost by this gripping effort exerted by cord ; although it does not 
exist in the rack system, there is a corresponding pressure, namely, 


I suppose my 








the pressure between the teeth. I do not know whether I have 

touched on what ‘‘Sheave” requires or not. I can only say that 

there seems to be no essential difference between the two arrange- 

ments ; the cord would, in fact, be the most advantageous, as being 

lighter to lift than the rack. H. Rowre, 
Brighton Works, March 19th. 





THE ACTION OF PULLEYS. 


Sir,—There seems to be little difficulty in seeing that the action 
of a pulley is the same as that of a lever, and the place where 
“ Sheave” goes wrong is in considering ‘‘ that the whole upward 
effort is referable, not to the rim of the wheel, but to its centre.” 
Referring to Fig. 1, the power acting upwards causes a tension T 

a es 2 in C D, along with an equal tension 

: T, in A B, and these are balanced 
by the weight hanging from the pul- 
ley ; and similarly in the case of the 
rack — Fig, 2—since the toothed 
wheel hangs by its teeth resting on 
the rack teeth, the tension /, in E F 
is equal to f, inGH. The weight 
hanging from the centre of the wheel 
in both cases, and the wheel being 
supported by the rim in both cases, 
the two upward tensions are equal, 
and each equal to half the weight. 
This is neglecting friction. When 
J the systems are in motion T, + T 

A will still equal W ; but T, will exceed 

T, by the friction caused by the 

= wheel turning in its bearings, and 

the cord not being perfectly flexi- 

ble. In the case of the rack the same holds good, ¢, being equal 

to ¢, + friction of wheel in its bearings, friction of wheel teeth 
against rack teeth. LEVER. 

March 28th, 


TESTING PORTLAND CEMENT BY HIGH-PRESSURE STEAM, 


Sir,-——In reply to Mr, Englehart’s letter, I can only say that my 
object in writing to you on this matter was to protest, at the very 
earliest moment and in the most emphatic manner, against any 
such test for cement being introduced into this country ; as, unless 
somebody protests, it is sure to be forced on manufacturers by 
some one or other of our engineers or architects, who are always 
—— to accept any outrageous test without consideration, so 
ong as it emanates from the Continent. 

I use the word ‘‘ outrageous” with due consideration, for I have 
yet to learn that because a cement will blow under a high pressure 
of steam and a triple temperature, that it will blow under all 
ordinary conditions in which it can possibly be used. I know that 
when making my own experiments in this direction, fifteen years 
ago, I found that the action of a moist heat of about 100 deg. Fab. 
on a freshly gauged cement, and the subsequent immersion of the 
cement in wuterof about 116 deg. Fah., was sufficient to determine 
the soundress of a cement; and that if that temperature was 
much exereded—either in the vapour or in the bath—almost any 
cement ‘vould blow, and those therefore are the temperatures I 
decide? on adopting in my apparatus, That Mr. Englehart does 
not /.uow of the test suggests that he is satisfied with reading only 
German literature, and reminds me of a remark made to me some 
years ago by a very well-known German expert, who, on my telling 
him that I did not understand German replied, ‘‘ Then ts can 


yr 


Te 





you know anything about cement 
I do not propose saying anything more on the matter, as I am 

not prepared to consider the high-pressure steam test as in any way 

a scientific one, or one the prosecution of which is at all likely to 

lead to an increased knowledge of the subject, or to the advantage 

of either user or manufacturer, and I shall resist its introduction 

into this country to the utmost of my power. Henry Fata. 
Westminster, March 20th, 








ELECTRIC RAILWAY REGULATIONS. 





As our readers are aware, several Acts of Parliament 
were passed last session authorising the use of electric 
traction on railways to be constructed underground, in 
metal-lined tunnels. The Joint Committee of the two 
Houses of Parliament made recommendation on the 
subject of these Acts, and imposed cn the Board of Trade 
the duty of prescribing regulations for the prevention of 
injury to gas and water pipes, and for minimising 
interference with other electric circuits. 

The following draft regulations have been prepared and 
submitted for the consideration of the Board of Trade :— 


DRAFT 


Regulations made by the Board of Trade under the provisions of 
the --———- Railway Act, for regulating the employment of 
insulated returns, or of uninsulated metallic returns of low 
resistance ; for preventing fusion or injurious electrolytic action 
of or on gas or water pipes or other metallic pipes, structures, 
or substances; and for minimising as far as is reasonably 
practicable injurious interference with the electric wires, lines, 
and apparatus of parties other than the company, and the 
currents therein, whether such lines do or do not use the earth 
as a return, 

DEFINITIONS. 

In the following regulations— 

The expression ‘‘ energy ” means electrical energy. 

The expression ‘‘ generator” means the dynamo or dynamos or 
other electrical apparatus used for the generation of energy. 

The expression ‘‘ motor” means any electric motor carried on a 
train and used for the conversion of energy. 

The expression ‘‘ pipe” means any gas or water pipe or other 
metallic pipe structure or substance. 

The expression ‘‘the company ” has the same meaning as in the 

Railway Act. 
REGULATIONS, 

1, Any dynamo used as a generator shall be of such pattern 
and construction as to be capable of prodivicing a continuous cur- 
rent without appreciable pulsation.* «.f 

2. One of the two conductors used for transmitting energy from 
the generator to the motors shall be in every case insulated from 
earth by means of insulators of a strong and durable material, so 
shaped as to offer great resistance to surface leakage, and is here- 
inode referred to as the ‘‘line;” the other may be similarly 
insulated throughout, or may be uninsulated in such parts and to 
such extent as is provided in the following regulations, and is 
hereinafter referred to as the “ return.” 

8. Where any rails on which trains run, or any conductors laid 
within the metal-lined tunnels in which the railway is constructed, 
form any part of a return, such part may be uninsulated. Ail 
other returns or part of a return shall be insulated. 

4, When any uninsulated conductor forms any part of a return, 
it shall be electrically connected to the rails at distances apart not 
exceeding 100ft., by means of copper strips having a sectional 
area of at least one-sixteenth of a square inch, or by other means of 
equal conductivity. 

5. When any part of a return is uninsulated it shall be connected 
with the negative terminal of the generator, and in such case the 
negative terminal of the generator shall also be directly connected 
to the iron or other metal plates forming the lining of the tunnels. 





* The Board of Trade will be prepared to consider the issue of regula- 
tions for the use of alternating currents for electrical traction on appli- 





cation. [Note——These regulations only apply to railways constructed 
underground in metal-lined tunnels. } ' 






In each case the connection shall be made through a suitable 
current indicator. 

6. The iron or other metal plates forming the lining of the 
tunnels shall be so made and connected together as to form a 
continuous metal tube. 

7. Where any pipe is brought into the tunnel from outside, 
means shall be provided to secure that no portion of the pipe out- 
side the metal tube shall be in metallic connection with the tube 
or with any conductor of electricity within the tube. 

8. When the rails form any part of the return they shall either 
be electrically connected, at intervals not exceeding 100ft., to the 
metal tube by metallic conductors which will not be appreciably 
heated by a current of 100 ampires, or they shall not be in any 
metallic connection with the metal tube except by means of the 
ccnnections to the negative terminal of the generator. In the 
latter case the rails shall be supported by cross sleepers of woed 
specially prepared to resist the penetration of moisture and the 
growth of any mould or fungus, and they shall be of such sectional 
area and so connected at joints and from one line of rails to 
another, and where necessary to supplementary conductors or 
feeders, that the difference of potential between the rails and the 
metal tube shall not in any part and under any working conditions 
exceed 10 volts. A test of this shall be made at least once a month. 

9. When the return is partly or entirely uninsulated a continuous 
record shall be kept by the company of the difference of potential 
during the working of the railway between the points of the unin- 
sulated return farthest from and nearest to the generating station. 
If at any time such difference of potential exceeds the limit of 
seven volts, the company shall take immediate steps to reduce it 
below that limit. 

10. Every line and every insulated return shall be constructed in 
sections, and means shall be provided at or near each station for 
breaking the connection between sections for the rapid localisation 
of faults. 

11. The insulation resistance of any conductor laid outside the 
metal tube shall not be permitted to fall below the equivalent of 
10 megohms for a length of one mile, A test of this shall be made 
at least once in each month. 

12. The leakage current shall be tested daily before and after 
the hours of running with the working pressure and duly recorded. 
Should the amount of this at any time appear to indicate a fault of 
insulation, steps shall at once be taken to localise and remove it. 

13. The company shall, so far as —_ be applicable to their 
— of working, keep records as specified below. These records 
shall, if and when required, be forwarded for the information of 
the Board of Trade. 

Daily records,—Number of trains running ; maximum working 
current ; maximum working pressure ; maximum current from the 
rails to generator; maximum current from the metal tube to 
generator ; leakage current (vide Regulation 12) ; fall of potential 
in return (vide Regulation 9). 

Monthly vecords.—Maximum difference of potential between 
rails and metal tube (v/de Regulation 8); insulation resistance of 
conductors laid outside metal tube (ride Regulation 11). 

Occasional records.—Localisation and removal of leakage, stating 
time occupied ; particulars of any abnormal occurrence affecting 
the electric working of the railway. 








WOOD FLY-WHEELS. 


THE fly-wheels of engines in the United States seem to be 
misinformed as to the limitation to be put upon the first half of 
their descriptive name. Conceiving that no limit is to be 
observed, they have in large numbers during the past two 
years disregarded all restrictions. The Electrical World 
recently printed an article commencing, ‘‘ Fly-wheel accidents 
in electric power stations are far too common,” but an 
admonition of this kind has very little effect. Several have 
happened or been recorded since this, and the last is as 
follows :—‘‘ The fly-wheel at the Spartan Mill, Spartanburg, 
8.C., broke February 6th, while running about half-speed, 
andthe engineman was killed and two assistants injured. 
The wheel was 24ft. diameter.” Fly-wheels of ordinary fly- 
wheel materials have struck such terror into the hearts of 
some American builders that they are making them of wood. 
One mill engineer writing to an American paper says :—‘‘ Why 
should men who would not dream of using cast iron inthe 
tension member of a bridge use such an untrustworthy metal 
in the rim of a fly-wheel, where it is subject, not only to much 
higher tension, but more sudden changes of load? Since the 
bursting of the fly-wheel here, on October 15th, 1891, we have 
abolished cast iron fly-wheels, and now have three wooden 
rimmed ones, the first being 30ft. in diameter, with a 110in. 
face, replacing the wrecked one, and the other two. but 
slightly smaller. We have also built one 14ft. in diameter, 
with a 30in. face, and rim 12in. thick of plate steel, each 
plate being jin. thick, 30in. broad, and extending half way 
around. This mass is riveted through and through, and I 
think it would be impossible to run it at a high enough speed 
to burst it. Its normal speed is 93 revolutions per minute, 
and it acts as a fly-wheel for a 1500-horse power tandem com- 
pound engine. All these wheels are giving entire satisfaction, 
and I for one want nothing more to do with cast iron fly- 
wheels.” We wonder how they would get on with wood fly- 
wheels in a rolling mill where large cast wheels are often 
brought up in a revolution or two when running at over 100 
per minute, and still remain able to do another round turn ? 








THE METROPOLITAN WATER SupPLy.—The Special Water Com- 
mittee of the London County Council, of which Mr. Bassett 
Hopkins is chairman, have communicated to all the metropoli- 
tan water companies the resolution of the Council passed on 
the 27th of last month with regard to entering into nego- 
tiations for the purchase of the companies’ undertakings. 
The committee have received simple acknowledgments from 
the secretaries of the Lambeth and New River Water Com- 
panies, but three other companies—viz., the Grand Junction, the 
Southwark and Vauxhall, and the East London—have returned 
specific answers. The Grand Junction Company states that 
it is not willing to enter into negotiations at the present 
moment for the sale of its undertaking to the Council; the 
Southwark and Vauxhall Company say that it has no inten- 
tion or desire whatever to sell its undertaking; and the East 
London Company does not see its way to enter into negotia- 
tions for sale on the basis indicated in the resolution, but it adds 
that if any definite and practical proposals are made for the 
purchase of the undertaking it will be prepared to give them 
careful consideration. The committee do not propose any 
immediate steps with regard to the Grand Junction Company, but 
it appears to them that the promotion of Bills by the Southwark 
and Vauxhall, the East London, and the West Middlesex Com- 
panies, is a circumstance requiring the immediate attention of the 
Council. The Council has already resolved to present petitions 
against these Bills. The committee think, however, that the 
Council should not rest satisfied with this, but should take action 
to obtain the rejection of the Bills altogether. The inevitable 
result of their being carried would be to increase the vested 
property of the companies, and to add to the difficulties in the 
way of the attainment of the Council’s objects. The committee 
think, therefore, the Times says, that the Council would be justi- 
fied in taking steps to secure the rejection of this company’s Bill 
also. Is the County Council authorised to spend all this money 
in opposing Bills which no one except a few, for reasons best known 





to themselves, wishes to interfere with’ 
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THE NAVY ESTIMATES. 


WE have already reviewed briefly the new naval pro- 
gramme. Itremains to consider more in detail the Naval 
Estimates for 1894-95, which came under discussion in 
the House of Commons on March 20th. As stated these 
estimates amount to a net total of £17,366,100, or 
£3,126,000 more than the sum voted for 1893-94, which 
large increase is due chiefly to shipbuilding, armaments, 
manning, victualling, new works, and Royal Naval Reserve. 
Dealing first with the personnel, we find that the numbers 
proposed of officers, seamen, boys, coastguard, and Royal 
Marines amount to 83,400, or an increase of 6700 over 
the number voted last year. It must not be supposed 
that this is any sudden expansion of our naval force, or 
that this matter had been neglected in previous years, as 
might be presumed from some remarks made by the 
Secretary to the Admiralty in his statement to the House. 
He then said, ‘‘ It has been recognised in the criticisms 
that have been made upon our naval strength that, 
whereas during recent years very great additions have 
been made to the British fleet, until last year no 
serious effort has been made to meet the increasing 
necessity for manning the Navy.” Lord George 
Hamilton took exception to this statement, and 
pointed out that for years before the late Government 
left office the number of men had been continuously 
increased. ‘This is easily verified. In 1888 the number 
voted was 62,400, while in 1889 it was 65,400, showing 
an increase of 3000. In 1890 the total had increased to 
68,800, and in 1891 to 71,000. The numbers continued 
to rise. In 1892, the last year in which Lord George 
Hamilton was in office, 74,100 officers, seamen, marines, 
boys, and coastguard were voted, showing an increase 
during his administration of 11,700. It is hardly accurate, 
therefore, to say that no serious effort had been made in 
previous years to meet the manning difficulty. 

The present increase of 6700 is mainly due to the 
addition of 2553 seamen, 2805 engine-room ratings, and 
| 500 Royal Marines. Of the seamen some 1700 come 
| from the automatic advance of boys who have completed 
| their training and are rated in due course. But 800 men 
; are to be entered direct from the mercantile marine and 
other sources, by which we save the cost of their earlier 
training, and pass them into the fleet almost immediately. 
| It will be observed that there is again an increase to the 
marine force. There are some who would like to add 
largely to this body, but then the difficulty would be to give 
them all that training afloat which adds so much to their 
value. This increase of personnel involves an addition to 
the Estimates in wages of £297,700, anda considerable pro- 
portion of the extra amount required for victualling and 
clothing, which is £141,000. Coming then to the Reserves, 
we find that the total amount required is £205,800, or an 
increase of £33,800. The officers of the Royal Naval 
Reserve now number 1270, of which 200 are engineers. 
The number of men is 23,300, which includes 1600 fire- 
men. The seamen are divided into two classes, of which 
we doubt the wisdom, as many coast fishermen are 
deterred from entering by the term second-class. It is 
such men, however, we should endeavour to attract, 
because they are always at home and available, whereas 
the first-class men are employed on distant voyages, and 
only a proportion are at home at all times of the year. 
It is satisfactory to find that it is proposed to give six 
months’ training afloat in ships of the fleet to 700 men of 
the Reserve, for at present they are entirely without 
experience of this nature. 

Turning to construction, we are informed that the re- 
maining ships provided under the Naval Defence Act will 
be completed this year at an estimated cost of about 
£292,000. Since this programme was commenced, three 
additional battleships have been laid down. The Renown 
was the first. She is building at Pembroke, and 
has been considerably advanced. She is 20ft. longer than 
the Centurion, and has 2ft. more beam. She has the 
same heavy armament, consisting of four 10in. guns; but 
ten 6in. guns, instead of the same number of 4’7in. guns. 
This, with an improved disposition of armour, will give 
her a displacement of 12,350 tons, or 1850 tons more than 
the Barfleur. We believe she will when complete be con- 
sidered an excellent type to reproduce, and her total 
cost should not exceed £750,000. She was begun on 
February 1st, 1893, and by the end of this financial year 
nearly £500,000 will have been spent upon her, so she 
should be ready for commission at the end of 1895. The 
Majestic and Magnificent, only begun a short time ago, 
are now making rapid progress. Up to the 31st of March 
an approximate sum of £60,000 had been expended on 
these vessels; but this year it is proposed to spend 
£450,000 on each of them, and they will be completed 
in 1896. 

But principal interest will be concentrated on the new 
programme, which includes seven battleships of the 
Majestic type. No.1, to be built at Portsmouth, is to 
have £116,660 spent upon her this year. No. 2, to be 
built at Chatham, will absorb £139,270; and No. 3 at 
Pembroke £130,403. The other two dockyard battleships 
have practically only £64,500 allotted between them this 
year. It is estimated that the two contract battleships 
will have £169,404 and £166,207 spent on them respec- 
tively. Thus on the seven battleships of the new pro- 
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gramme a, total of £786,384 is to be spent this year, which 
is not a large amount, considering that on the Majestic 





and Magnificent alone we propose to spend approximately 
£900,000. Turning to the cruisers, £175,301 is to be 
spent on the Powerful and £170,296 on the Terrible. On 
the six second-class cruisers under the new programme 
it is proposed to spend £226,551. Including the amount 
devoted to the two new sloops, on each of which 
£38,632 is to be spent, it would appear that only 
a little over a million sterling is to be devoted 
this year to the new programme. Of other craft 
already under construction or ordered there are the 
greater number of the torpedo-boat destroyers, contracts 
for forty-two of which have been given to private firms. 
Six have been completed, and the remainder are to be 
finished by the end of the financial year. For this 
service no less a sum than £1,258,552 is required. On 
the reconstruction of the older ironclads not much 
appears to be contemplated in the way of re-armament. 
The Monarch is to be completed this year, but it is not 
stated whether her muzzle-loading guns are to be ex- 
changed for breech-loaders. This should be done. The 
long-delayed repairs and refit of the Sultan seem to be 
now seriously in hand, and she is to be ready next year. 
It is to be hoped that she also will not go to sea again 
with muzzle-loading guns. We are glad to see our first 
ironclad, the Warrior, is to have some attention paid to 
her. She is well worth re-arming with 6in. breech-load- 
ing guns. The Dreadnought is to come home this year, 
and will then be refitted similarly to the Devastation. 

In naval armaments there is a net increase of £68,000, 
caused by additional torpedoes and gun-cotton. The 
amount required for guns is £35,400 less than last year, 
which is satisfactory, as showing we are no longer behind 
in this important matter. The excess in torpedoes is 
doubtless caused by having to replace older patterns, and 
by the adoption of the 18in. Whitehead. Coming to 
works at home and abroad, the net increase is £270,000, 
of which the greater portion is taken by the home dock- 
yards. A large proportion of this is for dredging, but 
£55,000 is allotted for advancing the construction of the 
two new docks at Portsmouth. Oniy £1000 is to be 
spent on a dock at Gibraltar, which is perhaps a greater 
requirement than more ships, but £30,000 is provided for 
prolonging the new mole. Altogether it can hardly be 
said that we are making a great effort to give our navy 
the commanding position to which all acknowledge it 
entitled. 


MR. CROLL ON CONDENSATION IN CYLINDERS. 


WE have at various times stated that there were good 
reascns for believing that some obscure cause must exist 
to account satisfactorily for the remarkable phenomena 
attending the performance of work by steam in an engine 
cylinder. It is worth while, perhaps, to call attention to 
the puzzling nature of these phenomena. Condensation 
always takes place, to a greater or lesser extent, in all 
engine cylinders. For along time it was believed that 
the amount of the condensation depended almost wholly 
on the range of temperature in the cylinder, other things 
being equal. To that view we objected, because we found 
that it was not consistent with facts. In single-cylinder 
engines, the condensation appears to have scarcely any 
fixed relation to the ratio of expansion. It is broadly true 
that the greater the expansion the greater the cylinder 
condensation ; but not in any invariable way. The state- 
ment is true indeed only of a given engine; that 
is to say, in a special case the condensation is, 
say, 20 per cent. when the steam expands five- 
fold, and 30 per cent. when it is expanded ten-fold. 
But in another nearly similar engine, the condensation 
might be 30 per cent. with a five-fold expansion, and 35 
per cent. with a ten-fold expansion. There are no 
deductions to be got out of such facts and figures as these. 
However, the triple-expansion engine came out, and for 
years it was advocated on the ground that condensation 
would be greatly diminished because the range of tem- 
perature in the cylinders would be reduced. No one ever 
hears of this theory now. In point of fact the liquefaction 
is greater in the cylinders of triple-expansion engines than 
in any others. Then it was stated that jackets on such 
engines would diminish condensation and effect economy, 
but it is now known that a jacket is of no use whatever 
to a well-made engine working without compression ; and 
that the utility of the jacket depends, in some not under- 
stood way, on compression. The greater the com- 
pression within most ill-defined limits, the greater the 
economy secured by the employment of jackets, the fact 
remaining that it is much cheaper to cut some of the 
inside lap, or its equivalent, off the slide valve than it is 
to jacket the cylinder, while the result is the same. 
Nothing has ever been discovered or advanced which in 
any way disproves the soundness of our theory that the 
amount of condensation which takes place in a cylinder 
does not depend altogether, or even nearly altogether, on 
the range of temperature, but on some other factor the 
nature of which remains to be ascertained. Those who 
assert the contrary impartially are simply ignorant of the 
facts. 

Mr. Croll’s paper, read before the Institution of Naval 
Architects, and published in our impression for March 
16th, contains a very ingenious hypothesis, which 
is well worth much consideration and further investi- 
gation. The title given by Mr. Croll to his paper, 
‘Some Experiments with Triple Expansion Engines at 
Reduced Powers,” tends to mislead the reader. The paper 
is really an attempt to reconcile facts with theories, or in 
other words to provide an explanation of the astounding 
want of uniformity in the results of various experiments. 
Mr. Croll met with enormous losses by condensation in a 
triple-expansion engine when such losses ought not in 
theory to occur, and he proceeds to explain—in a word, to 
give the reason why. He points out that in the case 
stated 30 per cent. of the feed-water condensed in the low- 
pressure cylinder per stroke would only suffice to provide 
a film of moisture ;]5th of an inch thick, and he says :— 
‘“‘ Having therefore to consider films of such infinitesimal 
thickness, it seems worth while to inquire whether the 
nature of the surfaces with which the steam comes into 
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contact may not have a considerable influence upon the 
amount of condensation ;” and he then proceeds to show 
very ingeniously that a rough surface must present more 
heat-absorbing area than a smooth surface. To illustrate 
this point let us suppose that we have two pistons, one 
with a flat and the other with a corrugated top plate. It 
is easily seen that although the effective area for driving 
pressure is the same in the two pistons, the latter may 
very easily have twice the surface of the former. 

But going a step further, and assuming that the surface 
of one piston has been made smooth and dead flat by 
scraping, while the surface of the other is finely granu- 
lated all over, it is clear that the latter may be not twice 
but very many times greater than the other. Thus the 
total area of all the grains on a sheet of emery cloth is 
much greater than that of the sheet on which they are 
glued ; and, indeed, with very fine emery it is not im- 
possible that it may be, not two or three times, but 
many hundreds of times as great. Mr. Croll’s suggestion 
is—and we are in full accord with him—that the amount 
of steam condensed depends largely on the area of the 
condensing surface, and that the rougher the metal the 
greater will be the surface, and the greater the condensa- 
tion. It seems to be impossible to dispute the soundness 
of this thesis, when we bear in mind that under given 
conditions two square feet of metal will condense just 
twice as much steam as one square foot. 

To apply this in practice does not appear to be difficult. 
It is only necessary to get up pistons and the insides of 
cylinder covers dead smooth. It is not necessary that 
they should be absolutely true. At the same time they 
ought to be got up as finely as possible, then gone over 
with a lead lap, and finally polished with a buff. In 
this way the total area for condensation would be 
reduced. Arrangements might be made by which the 
insides of steam passages to the ports could all be 
machined, as, for example, in Corliss engines and those 
with a slide valve at each end of the cylinder, and 
straight through steam ports. Not much cost would be 
incurred in carrying the idea into practice for experi- 
mental purposes. At all events no harm can be done by 
applying the principle in practice, and the additional 
cost, with cast iron at all events, would be very small. 

It may be worth while to revive an oid idea first broached 
in THE ENGINEER, we believe, nearly thirty years ago, 
namely, to coat the two faces of the piston and the two 
inner faces of the cylinder covers with lead. Attempts 
have been made to do this by pinning lead plates on, 
and by soldering them on, the idea being that the lead 
should be of considerable thickness. The lead and the 
cast iron, however, did not expand together, and the lead 
always came away from the iron. There is, however, no 
need for a thick coating, and we see no reason why it 
should not be applied in precisely the same way that 
“Terne” plates are made. That is to say, the cast iron 
could be coated with molten lead in just the same 
way that steel plates are coated with tin, to produce 
“tin plate.” Bearing in mind how small is the depth of 
water deposited, it is easy to understand that the thick- 
ness of metal affected at each stroke must be very minute 
indeed. Now lead possesses less power of condensation 
than cast iron, for two reasons. In the first place, it is a 
worse conductor of heat in the ratio of 180 to 562. That 
is to say, in a given time, cast iron would absorb more 
heat in the ratio of 562 to 180 than would lead, provided 
the difference in temperature remained constant. In a 
steam cylinder, the temperature of the metal rises while 
steam is being condensed; as soon as the metal is as hot 
as the steam, condensation ceases. The better the con- 
ductcr the greater will be the quantity of steam con- 
densed before the metal attains the same tempera- 
ture. With lead, the non-condensing temperature will 
be attained much sooner, and with a much smaller 
quantity of heat than with cast iron. So that even 
if the specific heats were the same, a considerable 
benefit ought to accrue from the use of lead. In the 
second place, however, their specific heats are not 
the same. That of lead is °314, while that of 
east iron is °1298, and that of steel is °1165. 
Given weights of any of the three materials in being 
raised from, say, 120 deg. to 300 deg., would condense 
weights of steam in the ratio of the numbers given above. 
Thus 314 1b. of steam would heat so much lead from 
120 deg. to 300deg. Then, to raise the same weight of 
cast iron from 120 deg. to 300 deg. would require 1298 lb. 
of steam, while steel would need 1165]b. These figures 
take no account of time, which brings in the other factor, 
conductivity, which we have just dealt with. Even when 
we have allowed for the difference in the weight of cast 
iron and of lead, it is clear that the lead-coated piston 
and cylinder lids ought to be enormously hotter than those 
not coated. Curiously enough, the exceedingly simple 
experiment involved has never yet been properly made. 
Possibly Mr. Croll’s suggestion will be embodied in 
practice ; and it would not be difficult to apply lead sub- 
sequently to surfaces so well-prepared for its reception. 

ELECTRICITY AND TOWN REFUSE. 

In our impression for February 16th we described and 
iliustrated a Livet boiler, set up at Halifax for the 
purpose of consuming the town refuse and producing 
steam. The whole installation is intended to illustrate 
a method of producing the electric light by the utilisation 
of the cinders and other more or less combustible 
contents of the “ash vaults” of large towns. We 
expressed no opinion concerning the merits of the boiler, 
or its special adaptation to the workin hand. We placed 
before our readers all the information available, which 
was limited. About a fortnight elapsed, and then a 
scheme was launched for the purchase of the Livet 
patents and the formation of a company to work them. 
The promoters certainly do not lack enterprise. They 
propose to pay £200,000 for the patents, and to get from 
the general public £600,000. The title of the proposed 
company is comprehensive. It runs, The London 
Refuse Steam Generator and Electrical Power Cor- 
poration, Limited. It is not remarkable that a pro- 





posal to float a company with such an enormous 
capital attracted a good deal of attention in financial 
circles. The Pall Mall Gazette did that which it is the 
duty of every journal dealing with financial matters to do. 
Our contemporary asked some questions. The Pall Mall 
Gazette wanted to know what the shareholders were to 
get for their £600,000. A correspondence in its columns 
ensued, and a certain amount of information has been 
elicited. Tur ENGINEER is not a financial journal, and 
we did not intend to take any part in the discussion; but 
reference has been made to the article which appeared in 
our pages on the 16th February, and under the circum- 
stances it appears to be desirable that we should express 
our opinion on the subject. 

It is, in the first place, necessary to understand what 
it is that the promoters of this proposed company claim. 
On this point there is luckily no room for doubt. In the 
Pall Mall Gazette for the 28th instant appears a letter 
signed by Mr. Eden E. Greville, solicitor to the company. 
He says, “‘ The Livet Company does hot claim to have the 
exclusive right of employing the heat generated by the com- 
bustion of town refuse, but it does claim that under the 
Livet patents far more heat is produced and more 
steam generated than under any other system yet 
known, and that it is the only one that can use such 
heat profitably.” Much space has been devoted to 
criticising the statements made in the prospectus as to 
the quantity of refuse available, the cost of producing 
the electric light with it, and so on. With the truth 
or falsehood of these statements we have nothing to 
do; they are quite wide of the mark. The fact which 
intending shareholders should bear in mind is that the 
claims put forward in the letter we have quoted above 
are not founded on fact. We do not say that anyone 
is asserting deliberately that which he knows to be 
untrue ; but we do say that the concluding claim put for- 
ward in the above statement is absurd. No man who 
possesses the rudiments of financial caution will invest 
his money on the rose-coloured statements of an inventor. 
Mr. Greville not being an engineer but a solicitor, no 
doubt does not claim to know anything more of the 
merits or demerits of the invention than he is told. 
So far as could be gathered from what was to be 
seen at Halifax, the refuse was properly burned, and 
steam was produced. If the company was established 
to-morrow, and was successful, a dozen other companies 
would start into existence, each with a method of burning 
town refuse and making steam at least as good as Livet’s. 
What, under the circumstances, would become of the 
shareholders in the L.R.S.G.E.P.C.? It is very easy to 
guess. 

We do not assert that the Livet system is not good. 
We express no opinion about it save one, namely, that 
it is very far from representing finality in the disposal of 
town refuse, and that no patent rights short of finality 
for such a purpose are worth £200,000. Nor do they 
represent a basis adequate to the employment of 
£600,000, or, perhaps, even one-tenth of that sum. 
Again, it should be borne in mind that the only thing 
even ostensibly saleable in this case is a patent for a 
boiler adapted to use town refuse as fuel. The steam pro- 
duced may be freely used for the production of electricity 
without infringing any patent rights, and without regard 
to Mr. Livet or his company. This fact seems, however, 
to be relegated to the background. The title of the 
corporation is calculated to make the general public believe 
that the corporation possesses some special and peculiar 
method of generating electricity better than any other 
method. Nothing of course is further from the truth. 
In one word, all that the Livet patents represent is a 
system—apparently satisfactory—of burning town refuse 
and making steam with it. There are a dozen ways of 
doing the same thing quite as well. The Livet method 
may, for the moment, be better than any other. The 
question is, how much better? Is it £200,000 better ? 
We feel certain that it is not. 


THE MOVEMENT IN SHIPBUILDING. 

Exsss and fiows in shipbuilding activity seem to be 
under the influence of some law of periodicity, although 
why such should be the case does not admit of ready 
explanation. Certain it is that during the second half of 
the present century, at least, there have been recurring 
periods of prosperity and adversity in the shipbuilding 
industry following each other with almost the regularity 
of crest and hollow peculiar to the waves of the sea. So 
distinctly marked have been these phenomena that it 
has seemed possible to found a science of economic 
meteorology with at least as good grounds for expecting 
prediction to be fulfilled as attends similar efforts in 
regard to the weather of to-morrow or the next day. 
Judging, then, by what has occurred before, the trade 
prophet, in viewing the fluctuations of shipbuilding 
activity, would not be led to expect the deepest hollow in 
the depression, which has of late been passing over the 
trade, to be reached for another year at least, and probably 
not for eighteen months. And yet we are at this moment 
in the presence of an upward movement as distinct in its 
character as those which have marked emergence 
from troughs of depression in the past. During the 
last month orders have been abundantly booked at 
each of our great shipbuilding centres in England 
and Scotland, and the cry is “Still they come.” 
How is this unexpected piece of good fortune to be 
accounted for? ‘Good fortune,” we say, because it at 
any rate provides employment for artizans at a time when 
the great number of the unemployed was becoming an 
element of anxiety to those responsible for the main- 
tenance of law and order, besides being a source of deep 
concern to everybody with a heart that could be touched 
by the sorrows and privations of the poor. That it is, in 
reality, a subject for unalloyed rejoicing is, however, 
somewhat doubtful. But before discussing this aspect of 


the subject it may be of interest to ascertain how it is 
that this spurt has come about. 

Ordinarily, better times in shipbuilding have been 
immediately preceded by an improvement in the business 
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of shipowning. Freights have improved, and, with th 
increased demand for tonnage re 9 that improvement 
points to, there has arisen a demand for new ships to di 
the extra work. But if there has been of late, 
any general rise in freights, it has certainly not com 
under our notice. Here and there, no doubt, as is cleans 
the case at this time of the year, there has been g little 
movement in some departments of the oversea trade 
but a general demand for tonnage has certainly not been 
a precursor of the present shipbuilding boom. On the 
contrary, there is every indication now, as there has been 
at any time during the past three years, that the market 
is overstocked with tonnage. Why, then, further increage 
the supply at the rate now in progress? Several explana. 
tions may be afforded for the phenomenon under considera. 
tion ; but none of them, we fear, can yield much conso. 
lation to either shipowners or shipbuilders. Grounds {oy 
hopefulness cannot, in fact, be found in the situation 
The last depression in the shipbuilding trade was 
attended with a great fall in the prices of shipbuilding 
material. Steel plates and angles were never so cheap as 
at the commencement of this year, and the belief wag 
general that the lowest point had even not been reached, 
Every other industry was in an equally bad way, ang 
nowhere could be found an advantageous investment for 
capital. Those who still retained confidence in the future 
of our shipping trade were closely watching the iron 
and steel markets, and as keenly noticing the bidding 
of shipbuilders against each other to get the few 
odd orders that were going. The prices of steamers 
per ton of deadweight carrying were being quoted 
lower and lower, and intending investors were wait. 
ing for the lowest point to be reached before ordering 
vessels with which to earn big profits when good times 
did return, just then the Admiralty intimated their 
intention to add largely to our naval strength. At once 
the price of steel rose in response to this promised 
demand, and at once the orders of intending investors in 
shipping property were unloaded upon the market, 
Those who had long intended to build when prices had 
reached their lowest were followed by many who 
foolishly thought that the sudden rush for new ships be. 
tokened a troubling of the waters by coming prosperity, 
which others, keener sighted than themselves, had 
discerned. Hence this sudden and considerable demand 
for new vessels at a time when those now afloat are 
yielding the barest profits to their owners. In the desire 
to have cheap ships to earn large profits when freights 
improve, a number of people have done just the very 
thing to defer the long - awaited and much - desired 
improvement. 

There are, however, other influences at work which 
in a minor degree have tended to accentuate this last 
rush. On the previous occasion of a revival in 
shipbuilding activity, the main reason for the pheno. 
menon was the improvement in economical performance 
of the marine engine due to the use of steam at higher 
pressures than were then generally in use. Everybody 
hastened to sell obsolete vessels to foreigners and others, 
who thought they could sail them at a profit, and replaced 
them with the newest types, having triple or quadruple 
expansion engines. Nothing suits the shipbuilder and 
marine engineer like an improvement which renders his 
previous work obsolete and comparatively unprofitable. 
“Tt is an ill wind that blows nobody good.” The time 
has not yet quite come for the marine engineer to repeat 
this lucrative performance, but it is not far off. It is the 
shipbuilder and shipowner, putting their heads together, 
who are now depreciating existing tonnage by ‘ going 
one better’ in new ships. All sorts of schemes are now 
in progress for evading tonnage measurement laws, 
taking all that can be got out of Freeboard legislation, 
sailing as close to the wind as the strictest and wisest 
registry rules will allow, and generally carrying as 
heavy a cargo in as economical a manner as the wit 
of man is capable of doing with a steamship. All 
this is of course quite legitimate, and we imply no 
censure upon anybody in the doing of it. It is simply 
competition at work in cheapening and economising all 
round. Ships were never better nor more strongly built 
in this country than now, and the statistics of maritime 
disaster under the British flag show year by year figures 
of an encouraging and creditable character. But the mar- 
gin of profit under the conditions of modern competition 
is so small that the skill of shipbuilders and shipowners is 
more than ever taxed in devising means of economising 
cost of production and augmenting the earning results. 
Types of steamers are being continually modified and 
newer ideas evolved. What with “ partial shade decks ” 
—to serve the purpose of a continuous erection while 
being distinctly and particularly discontinuous; what 
with “ partial awning deckers with raised fore decks ”"— 
to put the old well-decker out of count; what with so 
called “semi spar deckers’ with no main deck laid, for 
the carriage of homogeneous cargoes, and what with web 
frames, deep frames, channel frames, bulb angle frames, 
and the many other devices in design and construc- 
tion, the ship of ten years ago appears alongside of 
the steamer of to-day almost as antiquated as the cara- 
vel of Columbus, or the work of chief constructor Noah. 
Each and every one of these ideas is in the direction of 
economical building or profitable carrying. Indeed, the 
former necessarily leads up to the latter. Every vessel 
turned off the stocks to compete for the world’s carrying 
trade renders an existing vessel obsolete and unprofitable. 
It is in this way that shipbuilding continues to be an in- 
dustry of magnitude in this country. Were it otherwise 
more than half our building yards would be closed. 

It would appear, therefore, that the present demand 
for new tonnage is not of an enduring character, that it 
is, in fact, a secondary wave on the shoulder of the main 
undulation which marks the recurrent phases of our 
maritime trade. It is, indeed, desirable that such 
should be the case if ever we are to emerge into 
a state of wholesome and healthy business. The 
normal crest will doubtless reach us in due time, and 
when it comes it will probably have a marked 
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: such as have characterised high- 
feature < a Leaf ool Unless we are greatly mistaken 
we “si accompanied by a reconstruction of our steam 
it wi tile fleet, even more revolutionary and complete 
ee coat than was the last. The water-tube boiler 
in its ie and is coming to stay. It came once before, 
tt oot eighteen years ago, but before it had attained a 
about ~ reparedness for useful service. All difticulties 
state o PA A now ina fair way to be surmounted, and 
ggg toe time the economy in the weight due to, and 
in be yace occupied by, the steam-making apparatus, 
vill fn e ” thoroughly appreciated that without tubulous 
boilers a steamer will be out of date, and not in the 
a hie will not be a pleasant prospect for those to con- 
template having their capital invested in existing 
vessels; but so the world goes round, and it is upon such 
misfortunes that our shipbuilding industries thrive. 
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NORTH BRITISH RAILWAY WORKS. 


Goon progress is being made with some of the works that 
the North 3ritish Railway has had for some time before it; 
and though the capital expenditure continues tolerably heavy, 
and seems likely to be so for a year or two, yet part of it is 
becoming now remunerative. Some of the works in connec- 
tion with the widening of the lines near Waverley Station, 
Edinburgh, are now completed. Practically, the works for 
the widening of the line between Haymarket and Corstophine 
are finished; the new north tunnel under the Mound is com- 
pleted, and the commencement of the south tunnel is at 
hand, whilst other works at these Edinburgh extensions are 
also progressing. In the past half-year there was spent on 
these £61,434, and in the current half-year it is estimated 
that £60,000 will be expended. On this work last half-year 
the expenditure was nearly a third of the total capital ex- 
penditure, including a large sum for working stock ; butin the 
current half-year it is little more than a fifth. This is partly 
because £27,500 is expected to be spent on Methil harbour, 
and the Charlestown branch has been begun, and it is esti- 
mated that £5000 will be spent on it this half-year. Still, 
the Edinburgh works, are the most costly that the 
North British Railway has in progress, for out of the total 
estimated expenditure from the beginning of this half-year 
forward, of £2,401,356, the works we have named are ex- 
pected to take £1,579,076; and for the lines and works such as 
the Methil harbour, the railways in the Vale of Leven, and 
the Charlestown extension, the estimated cost is in the total 
£539,417 ; so that it will be seen that it is the widening of 
line and the other works at and near the Waverley Station 
which will take the chief capital expenditure of the North 
3ritish Railway for some considerable time to come. But 
the revenue of the North British is increasing; it is now 
free from those expensive and exhaustive Parliamentary con- 
tests which it fought down to two or three years ago; and it 
has now begun to receive some benefits from works that 
have been aforetime completed, and that are yielding an 
increasing traffic now. It has the advantage, too, of very 
cheap working. In the past half-year its working expenses 
were 46°09 per cent. of the traffic receipts, which is much 
below the average of English railways. Of course, it is 
known that the North British does not pay a very large 
dividend, but even in this respect the results have been better 
of late; and probably it may be concluded that that improve- 
ment is likely to continue. There is, of course, the need 
for fuller receipts to enable dividends to be paid on the 
additional capital that will be created, as the expenditure 
we have already referred to is made; but as the works become 
completed, the enlargement of the traffic receipts ought to be 
at a more rapid rate, so that, though the work before the 
company is important and costly, it may be hoped that its 
prospects are brightening with the development of the great 
district it serves. 


THE REVOLT AGAINST DEAR COAL. 

Tuat house coal should be so dear in the heart of the coal- 
field has long been a sore grievance amongst consumers. The 
middle classes get over it partly by ordering a truck or two at 
atime; but the bulk of the public canrot afford this whole- 
sale system, and even if they could, would be unable to store 
their dozen tons. To meet the difficulty the working classes 
of Sheffield have shown some energy in starting coal clubs on 
the co-operative principle. By this means they claim in 
some instances to have effected a saving of 4s.a ton, and 
occasionally even more than that. The enterprise, which 
was initiated in a populous district, spread rapidly to 
others, and now coal clubsare numerous. But they are find- 
ing the business beset with obstacles. Their cry is, ‘ shunt 
the middleman,” who in their case is the coal agent ; but the 
coal agent is not panting to be shunted, and is evidently 
making his power felt at the source of supply. The managers 
of the newly established coal clubs complain bitterly that they 
cannot obtain supplies. Some of the coalowners, it is 
asserted, take no notice of their request for the lowest cash 
quotations; others politely refer the Coal Club Committees 
to their accredited agents. Thus the new movement is being 
blocked. On the other hand, one or two of the smaller 
collieries are offering their coal direct to the consumer. A 
Derbyshire firm is supplying house coal at 11s. 6d. per ton 
delivered, which is about half the price usually charged for 
good Yorkshire fuel. It is expected that coal will be cheaper 
than ever in April. The pits are not employed one half the 
week—several have only two days’ work—and the price lists 
are tumbling. The miner will continue to have his 40 per 
cent. advances, but he will take home a poor wage at the 
week’s end, and that, after all, is the true test of any man's 
working. But the miner is not the only worker who prefers 
excessive pay for two days to reasonable remuneration and a 
full week’s work. In the lighter industries of Sheffield it has 
been the invariable practice for the artisans to refuse a con- 
cession of 5 per cent. to the raanufacturer, although it would 
have brought them full employment. Like the collier they 
preferred “no reduction” and half-a-week’s work. 


MR. MATHER ON THE EIGHT HOURS’ DAY. 


Mr. W. Martuer, M.P., has issued a report on the working 
of the eight-hour scheme in the firm of which he is an 
important member. We are not surprised to find that he is 
perfectly satisfied. The experiment originated with Mr. 
Mather, and he in a manner pledged himself to make it a 
Success. We may remind our readers that the soundness 
of his theory was disputed by his fellow manufacturers. 
It remains to be seen whether the long report now at their 
disposal will tend to modify their views. Mr. Mather, it is 
an open secret, was mainly the cause of the adoption of the 





the eight hours day in Government shops. We have already 
pointed out that piece workers must suffer under the system. 
That seems to have been the case at the Salford Ironworks. 
Nothing, indeed, is contained in the report to induce us to 
alter the opinions which we have repeatedly expressed on 
the subject. 








LITERATURE. 


The Principles of Fitting. By A ForEMAN PatTERN-MAKER, 
Whittakerand Co., London. 1894, 

Tus volume is the latest addition to the series of tech- 
nical practical handbooks which Messrs. Whittaker and 
Co. are issuing. Several works by the same author have 
already appeared. On the title-page of this book we are 
informed that it is intended for students of technical 
colleges and apprentices. The statement is evidently 
placed in that prominent position to warn the unwary 
reviewer from indulging in too great expectations. The 
student and apprentice may also accept it as an intima- 
tion that what is contained herein will not overtax them. 
The writing is fluent and the type good, what signifies 
the matter? One will learn and unlearn a great deal 
more than herein is in two hours intelligently spent in a 
workshop. There are certainly some points of utility and 
interest ; most of them are embraced in the appendix, 
and the consultation of the ‘‘ Works Managers’ Hand- 
book” is probably responsible for many of them. But 
this Foreman Pattern-maker seems out of his element 
here in the fitting shop. He holds his file somewhat 
awkwardly, and his knuckles show signs of ill-usage. A 
little better is he when he takes us away from the con- 
templation of the fitter’s tool chest to the setting-off table; 
but still there is a poverty and want of confidence in the 
marking off of connecting-rods and levers, simple force 
pumps, castiron brackets and so on. The connecting-rod 
he illustrates would certainly be somewhat complicated 
to centre, but its erection would be a masterpiece, for the 
foot and fork and bosses all skew in different directions, 
so that the engine on which it was used would need to 
be work of art in mechanical misapplication. All 
through the book we notice the same poverty of experience. 
The author seems to be describing just what is used and 
done in a little country shop where one repairs agricultural 
machinery and occasionally makes a small engine. It 
is unnecessary to quote special cases, impossible almost ; 
it 18 the prevailing tone of the book that is open to 
criticism ; but as an example, to say that keys fitted on 
flats are only employed for the very lightest work, would 
hardly meet the case of large wheels mounted on four 
keys, a practice which several very good makers main- 
tain is the best even in the present day. Again, to limit 
the forms of scrapers to two deprives the fitter of many 
excellent tools. So, again, this pattern-maker has never 
used a box to level a shaft with, but plumps his level 
straight down on to the round surface, or at the best on 
the edge of a straightedge, and apparently trusts to 
Providence to set it exactly axially. Again, he 
wants to make a face vertical to a bed-plate, and 
hangs his plumb line right against the face instead 
of putting a thin piece of paper under it at 
the top edge, as an intelligent erector does, knowing 
that he can judge when a thin streak of light is of even 
width throughout its length much more easily than he can 
tell when a cord is touching just equally hard all along a 
surface. To take onelast case, he says that to grind leaky 
valves and cocks tight they ‘‘ are not revolved completely 
on their seatings, but only turned through portions of a 
circle,” and not a word about that wonder-working little 
lift off its seat that the skilful fitter gives the plug or valve 
at every half turn. So on throughout the author is 
evidently not quite au courant with his subject. Still, the 
book is written fluently and reads easily, and many of the 
sketches are very good—a few are painfully defective— 
and the plates printed on tracing paper are clear. The 
thin material. too, is an advantage. The volume con- 
tains about 300 crown 8vo. pages, is well bound, printed 
in good type on strong paper, and is published at 5s. 
We subjoin a list of the contents that any of our 
readers who may wish to look further into this little 
volume may know what is to be found there :—Tools; 
Materials ; Methods of Union (bolts and nuts); Lining 
Out; Templates ; Chipping, Filing and Drifting; Adjust- 
ments ; Slinging and Lifting; Repairs; Joints, Lubri- 
cants, &c.; Appendix of Notes and Formule, and an 
addenda on Whitworth Scholarships. 
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SIR PHILIP CUNLIFFE OWEN. 

Wr. have to announce with regret the death of Sir Philip 
Cunlifie Owen. He died of heart disease, after a long illness, 
at Lowestoft, on the 23rd inst. He was born on June 8th, 
1828. He was the third son of Captain Cunliffe Owen, R.N., 
who married a Caughter of Sir H. Blossett. For five years 
young Owen tried the Navy, and gave it up because his 
health was unequal to the hardships of the service. 

Sir Cunliffe Owen’s name is inextricably mixed up with 
the Science and Art Department of South Kensington. He 
began at an early age under Mr.—after Sir—H. Cole, and 
in 1860 became assistant director of South Kensington 
Museum. Thenceforth we find him always holding important 
posts in connection with exhibitions. He succeeded Sir 
Henry Cole as director of the South Kensington Museum in 
1873; about the same time he was madea C.B.; after the 


Paris Exhibition of 1878 he became, on the recommendation 
of the Prince of Wales, a K.C.M.G. and C.I.E.; and after the 
successful close of the Colonial and Indian Exhibition in 
1886, he was made a K.C.B. His taste for orders was 
gratified also by the reception of a large number of foreign 
decorations, among which it is only necessary to mention 
that of Grand Officer of the Legion of Honour. Last year he 
retired from South Kensington, and on the reorganisation 
which ensued the post of director was divided, General 
Festing becoming director for science, and Professor 
Middleton director for art. 

Sir Philip Cunliffe Owen was in no sense a remarkable 
man. He possessed much tact, and neither genius nor 
talent. He very rapidly learned all that could be learned 
about the practically new art of running exhibitions, and he 
did all kinds of exhibition work very well. He was a good 
man of business up toa certain point. It is not clear that 
for either art or science he cared particularly, and it has 
never been asserted that he had more than a general acquaint- 
ance with either the one or the other. He was an admirable 
organiser, and few mistakes were ever made in the exhibition 
departments over which he had any control. At South Ken- 
sington he was rather out of place, for he was a strictly 
honourable gentleman, and no taint of jobbery attaches to 
his name. How he managed to preserve his name unspotted 
has been by some persons regarded as an inscrutable mystery. 
To those who knew him it was no mystery at all; the man 
was simply thoroughly honest. After a lifetime of hard 
work he certainly had not accumulated riches. He leaves a 
numerous family. He married in 1854 a German lady, the 
daughter of Baron F. von Reitzenstein. 

Sir Philip was a very courteous gentleman. It was almost 
impossible to make his acquaintance even on business matters 
without feeling the charm of his manner. He was unrivalled 
in the art of saying ‘‘ No” to a troublesome exhibitor in a 
way that deprived the refusal of its sting, and he possessed 
the art of getting an astounding quantity of work out of 
foreign exhibition officials. There will, no doubt, be many 
exhibitions in the future. We question if it will be possible to 
find many men so competent to represent British interests as 
was Sir Philip Cunliffe Owen. 








SCOTCH RAILWAY WORKING. 





THE returns of the three principal Scotch railways for the 
half year ending January 3lst show generally an improving 
position, and that although the companies lost in ordinary 
goods traffic from the coal strikes last year, they gained 
largely in mineral traffic owing to the quantity of Scotch 
coal sent to England during the continuance of the great 
Midland dispute. Taking the reports in the order in which 
they have been published, the Glasgow and South-Western 
Company, after providing for the dividends on the preference 
stocks and shares, has a balance of £80,624, which gives a 
dividend of 3 per cent. on the ordinary stock, carrying forward 
£6705. This is the lowest dividend declared since 1879, and 
the result is largely due to the company’s having to purchase 
large quantities of coal at the inflated prices caused by the 
colliery strikes. There is also a reduction of £16,169 in 
the traffic returns, made up of £11,786 in the coach- 
ing and £22,038 in the goods traffic, against which is an 
increase of nearly £18,000 in the mineral and live stock 
traffic. First-class passengers fell off 1553 in number, and 
though 141,545 additional third-class passengers travelled, the 
revenue, owing to the shorter distances run, fell off by £5533, 
making a total reduction in passenger earnings of £9646. 
Locomotive power cost £6418 more than in the corresponding 
period of the previous year, and traffic expenses were heavier 
by £2506, the increase being almost entirely due to higher 
salaries and wages. The Caledonian Company’s returns show 
a more prosperous state of matters, the net revenue after 
allowing for guaranteed and preference dividends and all 
other claims being £325,223, giving a dividend on the ordinary 
shares of 4} per cent. per annum, £8069 being carried for- 
ward. All classes of traffic show an increase, with the single 
exception under the head of merchandise, which has fallen 
off to the net extent of £13,421. Passengers yielded £12,093 
more than in the corresponding half of last year ; parcels and 
mails, £2151; live stock, £4335; minerals (306,385 tons), 
£53,482; and the Clyde and Forth Canal, £202,770 addi- 
tional. The number of passengers carried increased by 
138,582, the increase being wholly due to third-class and 
season-ticket holders. Wages absorbed an extra £2000, and 
coals cost £10,500 more on account of the higher price, and 
£2690 more on account of the larger quantity used. 

The North British report shows an improvement both in 
the earnings, to the extent of £40,890, and in reduced expen- 
diture to the amount of £24,242, which enables the directors 
to slightly increase last year’s dividend, in spite of the fact 
that £53,680 more is required to meet interest and dividend 
on new capital. The balance of net revenue, £628,333, 
admits of the payment of a dividend of 3 per cent. per annum 
on the ordinary preference stock, and 1 per cent. per annum 
on the ordinary stock, carrying forward £9903. Like the 
Glasgow and South Western Company, the North British 
shows a falling off in coaching receipts, as we mentioned last 
week, to the extent of £7117 17s.; but unlike the other two 
companies, the North British has effected large savings in 
almost every department of expenditure. Owing to large 
supplies of coal in hand, this company was not affected 
to any appreciable extent by the enhanced prices caused 
by the strikes, and locomotive power actually cost £8093 
less than in the corresponding half of the previous year, 
traffic expenses being at the same time £3892 lower. Main- 
tenance of way and works cost less by £11,187, and consider- 
able savings have been made in several other departments. 
It may be questioned whether these are the result of real 
economy, or merely a return to the old policy of starving the 
line ; but on the whole it seems probable that they are due 
to improved management. Analyses of the accounts of three 
companies show that in the case of the South-Western the 
total expenses amount to 55°48 per cent. of the traffic receipts, 
and 28-16d. per train mile; the Caledonian, 49-65 per cent. 
and 27 21d.; and the North British 48:37 per cent. and 
24 59d., which shows the last-named company to stand well 
in these relations. £60,000 is to be spent on the improve- 
ment of the Waverley Station at Edinburgh during the current 
half-year, the total cost of this work being estimated at the 
large sum of £2,401,336. The returns on the whole appear 
to show that the Caledonian and North British companies 
have entered upon a period of comparative prosperity, and it 
may be hoped that before the end of the current half-year the 
Glasgow and South-Western Company will also have im- 
proved its position, a condition of affairs to which the improved 
passenger accommodation provided by the new Prince’s Pier 





Station at Greenock should materially contribute. 
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ELECTRIC SIGNALS FOR WARSHIPS. 





One of the greatest necessities on a warship of the present 
day is a complete and safe means of inter-communication 
between differemt parts of the ship, more especially between 
the bridge or conning tower and the various positions to 
which, in case of action, it would be an absolute necessity for 
the commanding officer to have a ready means of communi- 
cating signals as to the course to be steered, with an indication 
at all times of the exact position of the tiller, as to the number 
of revolutions to which it is desired to work the engines, and 
a reply system to the same to show that the order has been 
understood and carried out ; an indicator to enable the com- 
manding officer to ascertain at any moment the exact number 
of revolutions at which the engines are working, and, for 
quick working, an engine-room telegraph having the usual 
signals, such as “ Slow,” “* Half,” “‘ Full speed,” either ahead 
or astern. A ready means of ascertaining the range of a target 
or enemy’s ship, and a certain and rapid means of trans- 
mitting the range ascertained to the gun turrets, in order 
that the guns may be laid accordingly. It is also essential 
that there should be a means of communication between the 
conning tower and other parts of the ship, notably the sub- 
merged torpedo room, and an indication of the position of the 
turrets would also be useful. 

Hitherto signalling on board warships has been carried out 
chiefly by means of voice pipes and mechanical telegraphs, 
These for navigation purposes have answered their purpose 
fairly well, although both are open to objections, and leave 
much to be desired, but in time of action both would 
probably prove a source of positive danger were reliance 
placed upon them. With guns firing around it would be 
difficult to hear the voice through the tubes, more especially 
if the lead between the conning tower and the engine-room, 
for instance, were a long one with a number of bends, as 
there would be a great risk of the order so given being mis- 
taken, with perhaps disastrous results ; and with mechanical 
telegraphs with a long lead, generally fixed above the water- 
line in order to have as few bends as possible, a shot entering 
the ship would be almost certain, early in the action, to carry 
away some part of the leads or their supports, and render the 
telegraphs absolutely useless. Besides this, it is well known 
that the ordinary mechanical telegraphs now in use chiefly 
between the bridge and conning tower and the engine-room 
require a great deal of attention to keep them in order, and 
even with all care and attention they are very often out of 
order and give false indications. In proof of this, the follow- 
ing is extracted from the Times—July 30th, 1893—report of 
Capt. Johnstone’s evidence, taken at the inquiry regarding 
the loss of H.M.S. Victoria. 





“The Prosecutor: With reference to your letter of July 1st, | 
can you explain how the great mistake occurred of the engines 
only running three-quarters speed astern ? 

“‘Capt. Johnstone: I can only explain it by the telegraphs | 
having shown incorrectly in the engine-room. 

‘The Prosecutor: Have the telegraphs been tried since, and | 
the same result obtained ? | 

“Capt. Johnstone: Not specially. They are always tried | 
before use. I believe the accident is one which might occur | 
with all telegraphs where the lead is long if not put over | 
sharply enough.” l 

There can be no doubt that at the present time, with the | 
increase in the length of ships on the one hand, and the | 
increase of speed on the other, a great demand has arisen for 
systems more trustworthy in their working, quicker in their | 
action, and safer in their lead than either of the above | 
systems, and the problem of designing a really satisfactory | 
system has attracted the attention of numerous inventors, 
who have tried almost every available power to accomplish | 
the object. Thus, some have advocated telegraphs worked | 
by compressed air, others by hydraulics, both of which have | 
serious objections when used on board ship; whilst others, 
and no doubt the majority, have turned their attention to 
electricity as being specially adapted for the purpose, and 
this, no doubt, is the case so far as the lead is concerned, 
for it makes no difference to the working, no matter how 
long or circuitous the lead may be. The conducting cables 
may be led through any out-of-the-way place, and kept 
below the water-line, where they would present but a small 
target to the fire of the enemy, and would in all probability 
remain intact throughoutan engagement. It also has the ad- 
vantage that it can be led through decks and bulkheads, 
through special sockets so made as to be absolutely water- 
tight. 

—_ of these electrical telegraphs were worked on shore, 
or with the ship in dock, with excellent results, and appeared 
to fulfil perfectly the desired requirement, but when put 
to practical work at sea, invariably succumbed in a very 
short time, and before long gave false indications in some 
cases, whilst in others they refused to work altogether. 
The causes of failure were various, in some instances the 
apparatus was altogether too complicated and delicate to 
stand the rough usage on board ship to which telegraphs 
must necessarily be subjected; in others due precaution had 
not been taken to keep out salt water, one of the greatest 
enemies to electrical appliances on shipboard. In short, 
none of these seem to have met with sufficient success to 
warrant their adoption in regular service, but, on the contrary, 
these early attempts to solve the problem did much to dis- 
courage the use of electrical appliances and to give thema 
bad name. It was at this point that the Willis’s electrical 
ships telegraph was brought out; but, with prejudice created 
by former failures, its progress was but slow, although in 
course of time several ships were fitted. It must be con- 
fessed that the system had not only to fight against the 
prejudice already referred to, but also in some cases against 
a want of electrical knowledge in those who had to attend to 
the telegraphs, and in others against an apathy on the part of 
those in charge, who only looked upon the system simply as 
a nuisance, being one more thing to be looked after. 

It is not surprising, therefore, that although in a large 
number of ships on which Willis’s telegraphs were fitted they 
worked well, and were very satisfactorily reported on, in some 
they were not successful and did not receive satisfactory 
reports. 

In two cases of failure in the Willis telegraph an investi- 
gation was made, the results of which were interesting: (1) A 
ship had been fitted with steering and revolution telegraphs 
for some months, and was just proceeding on a cruise. It 
was reported that the telegraphs would not work and were 
useless. Inquiry was made, and assurances given that all 
batteries and leads had been tested and found in perfect 
order. All were unanimous in the opinion that the fault 
was in the telegraphs on the bridge, which were still con- 
demned as useless. It was soon found by an expert that this 





was not the case, and further investigation showed that the 
on'y defect existing was, that the batteries were not even 


connected in the circuit. (2) A set of engine-room telegraphs 
had been fitted on a ship. For six months these telegraphs 
worked without a fault of any kind, and were considered 
very satisfactory. A few days afterwards a false indication 
was given with telegraph, and as it continued to give false 
indications, was condemned as being ‘‘a danger to navigation.” 
Investigation showed that the battery boxes had been put in 
an exposed place; the boxes had been packed with paper 
shavings to keep the cells steady, as they did not fit the 
boxes; the ship had been carrying horses in the same com- 
partment where the battery boxes were fitted. After the 
horses had been landed, the hose was naturally brought into 
use, with the result that the battery boxes were filled with 
water; the paper shavings soaked it up and short-circuited 
the batteries, soon running them down. 

Whilst giving these examples, it must be granted that, 
although the Willis telegraphs worked well when carefully 
attended to, they had several small defects, and too little 
safety margin between the electrical powers required to work 
them correctly and incorrectly, and experiments were at once 
taken in hand, in the light of the experience gained, with a 
view of overcoming these defects, and at the same time to 
provide so great a safety margin that if the batteries employed 
fell considerably in their power no inaccuracy would take 
place in the working of this telegraph, and only a small and 
occasional attention to the batteries would be necessary to 
insure their satisfactory working. In this view a trust- 
worthy system was evolved in which, whilst retaining all the 
good features of the Willis system, simplifications and im- 
provements were introduced. 

This system is now known as the Willis and Robinson 
electrical telegraph, and the following are the advantages 
claimed for it over any other form of telegraph, mechanical 
or otherwise :—(1) The risk of receiving a false order is re- 
duced to a minimum, and each deck transmitter being pro- 
vided with an efficient and independent reply, should a false 
order be received it is immediately detected and rectified. (2) 
Should the transmitter be out of harmony with a receiver, 
from any cause—for instance, through the transmitter being 
worked whilst the battery is disconnected—they can in a few 
seconds be set right without taking any part to pieces. (3) 
The telegraphs are practically instantaneous in action, and 
having no friction to overcome, they are very light to work, 
and there is none of the annoying and dangerous sticking 
which so often occurs with mechanical telegraphs. (4) The 
telegraphs require less attention to keep in good working 
order; all the working parts are enclosed in a water-tight 
case and there is absence of all external gearing, which is liable 
to develope “‘backlash.’”’ The pointer always stops dead at its 
indication, thus avoiding the chance of mistake due to the 
pointer stopping midway between two orders. (5) The con- 


| nection between the telegraphs is by an ordinary electric cable 
| less than lin. in diameter, which can be rove in any convenient 


way, and below water-line to insure protection from injury. 

The Willis and Robinson system comprises the following 
principal applications, but it will be obvious that it is equally 
applicable to any other purpose of signals or indications 
required on board a warship :—(1) Engine-room telegraphs. 
(2) Engine-room revolution telegraphs. (3) Steering tele- 
graphs. (4) Range telegraphs. Examples of the above dials 
are given by the diagrams which follow, but it will be readily 
understood that similar dials may be arranged for torpedo com- 
partment order, stokehold, docking, and look-out telegraphs, 
and telegraphs required for any other purposes for signalling 
or indication on board ships. 

In the diagrams referred to, Fig. 1 shows the dial of the 
engine-room telegraph. This is used to enable the command- 


ing officer on the bridge or in the conning tower, as the case 
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Fig. 1-ENGINE-ROOM TELEGRAPH DIAL 


may be, to transmit a routine order, such as “stop” or 
“stand by,” to the engineer in the engine-room, and to 
receive a reply from him showing he has understood and 
executed the order. There are two or more similar instru- 
ments provided ; for example, one on the bridge and one in 
the engine-room, the only difference being that the one on the 
deck is mounted on a pedestal, while that in the engine-room 
is fitted with a bracket for convenience of fastening to a bulk- 
head or an iron plate. If the officer in command wishes the 
engines to work at “ half-speed ” ahead, he moves the trans- 
mitter handle until the brass pointer attached to it stands 
over “half-speed.” The engineer then moves the trans- 
mitting handle of his instrument so that the outside pointer 
comes over the inside one ; the inside needle of the deck 
instrument then assumes the same position, and the sender 
of the order knows that it has been received. 

This telegraph is used to enable the officer in command to 
signal to the engineer the exact number of revolutions at 
which the engines are to run, and to make small alterations 
in speed of a few revolutions at a time. This is of great 
importance in warships for fleet and line manceuvres, and in 
all fast speed vessels where it is necessary to have the engines 
quickly changed by a few revolutions—for instance, in enter- 
ing or leaving dock. This system is also of great service in 
cable-laying operations, soundings, &c. The telegraphs are 
used in exactly the same manner as the last-described instru- 
ment. The revolution telegraphs have 100 different indica- 
tions, and can be arranged for all ranges, from 0 to 100 
revolutions, or 20 to 120 revolutions, or 30 to 130 revolutions, 
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advancing by units, and for higher speeds by two or th 
revolutions at a time, ms 
Fig. 2 is the steering telegraph. There are four Pieces of 
apparatus employed in the system—a transmitter and indi 
cator, an automatic transmitter, a receiver, and indicator 
The arrangement on a warship is usually somewhat a, 
follows :—At one or more positions on deck are fixed the tenia: 
mitter and indicator, Fig. 14, in general appearance resembling 
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Fig. 2—STEERING DIAL 


Fig. 1, except that the dial is marked in degrees in steps of 
5 deg., instead of the words “Stop,” &e. On the top of the 
rudder post is fixed the automatic transmitter. The prin- 
ciple upon which this instrument works is the same as the 
transmitter of the deck telegraphs, except that it is moved by 
the movement of the helm itself instead of by hand. The 
movement is transmitted from the rudder or helm by means 
of a toothed arc gearing into a pinion on the automatic trans. 
mitter. At each of the steering positions below deck an indi. 
cator and receiver are fixed. The indicator is worked by the 
automatic transmitter on deck. Now, if it becomes necessary 
to steer the ship by oneof the wheels below deck, it is, of course 
necessary for the officer navigating the ship to remain on deck, 
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Fig. 1a—TRANSMITTER AND CAM GEAR 


and he must have some means of communicating his orders 
to the man at the steering wheel below. If he wishes to have 
the rudder put to, say, 15 deg. port, he moves the handle of 
his transmitter till the pointer attached comes over 15 deg. port; 
the pointer of the receiver at the steering wheel below will 
point to 15 deg. port. The man at the wheel at once obeys the 
order by turning his wheel until the pointer of the indicator 
points also to 15 deg. port; the inside pointer of the deck instru- 
ment at the same time moves to 15 deg. port, and the officer 
knows that his order has been correctly received and executed. 
If the steering indicator be worked by a dynamo or accumu- 
lators as the source of power, the dials may be worked to 
single degrees of helm instead of by steps of 5deg. 

Fig. 4 is the dial of a range telegraph. This is used 
principally on warships for telegraphing to the gun captain 
the range, or distance from the ship of an object previously 
determined by means of a range finder. There are two pieces 
of apparatus employed. Oneis the transmitter, Fig. 14, which 
is usually placed in the conning tower, and the receivers, 
one of these being placed at each gun to which it is desired 
to give the range. Such a telegraph is usually fitted in con- 
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with the Fiske electrical range finder, as made by at D", the officer in command would remain either on the 
Jliott Brothers. This range finder gives a continuous | bridge or in the conning tower, and would transmit his orders 


cord of ever varying distances, decreasing or increasing | from there by the steering telegraph, and would see by the 
mecording to whether the ship is approaching or receding indicating part that his orders had been obeyed. E!, E?, 


‘+s target; the distance is recorded on an indicator in | 
repeat tower, where it is read off by the officerin charge, 
who telegraphs the distance to the officer of quarters, thus 
keeping him informed of the exact distance at any particular 
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Fig. 3—RANGE TELEGRAPH DIAL 


moment. There are usually two transmitters fitted, one for 
the port and one for the starboard guns. 

The first ship in the British Navy fitted with the Willis 
and Robinson system was H.M.S. Howe. These were revo- 
lution telegraphs—one set of transmitters were fitted on the 
bridge and anotherin the conning tower, and working to each 
engine-room. This was followed by the fitting of steering tele- 
graphs on H.M.S. Blake, flagship on North American station. 
H.M.S. Royal! Sovereign, flagship of the Channel squadron, 
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Fig. 5—-SHIP’S TELEGRAPH TRANSMITTER 


3, E+ are range telegraphs. E E are the transmitters. 
There are two transmitters—one works the range indicators 
on the port side, four in number, and the other works those 
on the starboard side, also four in number. 
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Fig. 4—GENERAL ARRANGEMENT OF SHIP’8 TELEGRAPHS 


was next fitted with revolution telegraphs, which have now 
been working for eighteen months. The last ship for the 
British Navy fitted with Willis and Robinson telegraphs was 
H.M.S. Ramilies, the new flagship of the Mediterranean 
squadron—at the time of printing she has only left a few weeks, 
and therefore no report has yet been received. Favourable 
reports have been received in respect of the others. 

We are told that the following ships in foreign navies 
have also been fitted with Willis and Robinson’s electric 
telegraphs, viz.:— French cruiser, Jean Bart; Italian 
warship, Lepanto ; Dutch cruiser, Van Speijk ; United States 
cruiser, Maine; Chilian cruiser, Capitan Prat. The last- 
named ship is perhaps equipped with more electrical gear 
than * other ship afloat for signalling purposes. She 
carries the following electrical telegraphs, viz. :—Willis and 
Robinson’s engine-room telegraph (port and starboard engine), 
revolution telegraph, steering telegraphs, range telegraphs ; 
Spratt’s revolution counter and direction indicator; Fiske’s | 
electrical range finder, together with a complete test board in 
connection with these systems to enable these circuits and | 
batteries to be tested in a very simple and efficient manner. 

The general arrangement of the electrical apparatus, as 
recommended for use on board a warship, will be seen by refer- | 
ence to Fig. 4, which is an outline sketch of a ship showing 
the position of the telegraphs and their connecting cables. 
A, Al, A are the engine-room telegraphs. A switch is pro- 
vided at each deck instrument, so that when it is not in use 
it can be switched off from the others; so that if the ship is 
being worked from the forward bridge—that is, from A to A” 
—anyone inadvertently moving the handle of the instrument | 
on the poop at A! would not interfere with the order from A. | 


The batteries for working these and all the other telegraphs 
are placed in a compartment at C, which is protected by | 
armour. B and B! are the engine-room revolution telegraphs | 
for sending the number of revolutions at which it is wished | 
to work the engines. There is no instrument fitted on the | 
poop in this system. D, D', D", D™ are the steering tele- 
graphs. D and D! are transmitting and indicating instru- 
ments. The transmitting part sends the order to one of the 
instrumentsat D', where the steering wheel is fitted, the man 
stationed there turning the steering wheel. The position 
which the rudder has taken is shown on the indicator at 
D, D'!, D", Each instrument is provided with a switch to | 
cut it out of the circuit when not in use, so that if the ship is 
being steered by the wheel on the forward bridge, D! and D" 
can be parte | off, and D used simply as an indicator. If 
the ship was being steered from the conning tower, D and D! 
would be switched off. If the ship is steered from the wheel 





These telegraphs are worked in conjunction with the Fiske 
electrical range finder, although they can be used equally well 
with any other system. The sighting apparatus of the range 


























Fig. 6B—SHIP’S TELEGRAPH RECEIVER 


finder is shown at F F, one being on the forward bridge and 
the other on a raised platform just forward of the large gun 
aft. The indicator which shows the range is placed in the 





armoured compartment C. In action a man would be 
stationed here whose duty would be to watch the indicator 
and telegraph the range indicated to the guns by means of 
the telegraphs E E. By this system the men at the guns are 
kept continually informed of the range at which to lay their 
guns. The letter G denotes the different parts of the elec- 
trical engine “ revolution counter.” G G G are the indicating 
instruments ; G! G" are the contact makers ; G* are the control 
boxes. This apparatus will show at any part of a ship the 
number of revolutions per minute at which the engines are 
running. In the compartment C all the cables are brought 
to a test board, from which all the circuits and batteries can 
be tested. 

It is perhaps unnecessary to go fully into the technicai 
details of the various systems which have been mentioned. - 
Diagrams of these are given which will show them, and which 
will in all probability be readily understood by the aid of the 
following description of the general principles upon which the 
systems are founded, the diagrams showing their connections 
and circuits, also description of the methods recommended 
for fitting them on board a warship. 

Willis and Robinson’s telegraphs.—The general principle 
upon which the telegraphs are constructed somewhat re- 
sembles the Brotherhood three-cylinder engine, the cylinder 
of the latter being replaced by electro-magnets in the tele- 
graph, which actuate armatures instead of pistons. The 
armatures are pivoted at each end, and have an arm attached 
about the centre of their length ; there is a roller at the end 
of the arm which strikes into a star wheel placed centrally 
between three magnets. The other end of the axle, to which 
the star wheel is fixed, carries a toothed wheel which gears 
into a smaller one which has the pointer C fixed to it. By 
this means a small movement of the armatures is made to 
give a large movement of the pointer. 

A diagrammatical sketch of a transmitter and a receiver is 
shown in Figs. 5and6. The transmitteris not actually construc- 
ted as shown, but the principle on which it makes the contacts 
is the same. Inthe real instrument there is an arrangement by 
which the contacts are made at one uniform rate, no matter 
at what speed the handle of the transmitter is moved. Sup- 
posing the handle of the transmitter A is turned to the right, 
the current flows from the battery B along the wire e, through 
the electro-magnet /, and back to the other terminal of the 
battery by the wire f. The armature of magnet / would be 
attracted, and the roller G would be thrown on to the tooth 
H of the star wheel, and would turn it to the left, and the 
pointer would be turned to the right if the motion of the 
transmitter is continued in the same direction; magnet 2 
will be next energised, attracting its armature and throwing 
the roller / on to the bottom side of the tooth J ; the motion 
can thus be continued to give any number of indications 
required on the dial. It will be seen that if the transmitter 
is turned to the left the current would flow round magnet 3 
first, and the roller would strike on to the tooth G of the star 
wheel, turning it to the right, the pointer would then turn 
to the left. 








INDUSTRIAL UNION OF EMPLOYERS AND 
EMPLOYED. 


WHETHER the proposal to establish an “ Industrial Union 
of Employers and Employed ”’ will be brought to a successful 
issue or not is a matter which cannot at present be foretold. 
The idea, however, to establish some association where labour 
disputes can be amicably discussed between employers and 
employed appears on the face of it to be a good one. This 
“ Union ” has no doubt been suggested by the colliers’ strike 
of last year, and certainly it would be a most desirable object 
to bring together, if possible, a representative body of em- 
ployers and employed, with authority to arrange satisfactorily 
any disputes as to wages, and thus prevent the possibility of 
such an occurrence as the colliers’ strike of 1893, which in 
its disastrous effects was not far short of a national calamity. 

The friendly conference held recently between employers 
of labour and representatives of trades unions, at the rooms 
of the Royal Statistical Society, was the upshot of a number 
of preliminary sectional meetings of employers and employed 
previously held, at which the “lines” of the proposed Union 
had been approved. The resolutions proposed and accepted 
at the meeting were moderate, and referred to the necessity 
of establishing such a Union. The chairman pointed out 
that there was at present no place or organisation where 
employers and employed could meet on common ground for 
the purpose of discussion. It is to beinferred that if such an 
institution, having for objects conciliation and arbitration, 
did exist, it would on many occasions prevent the stoppage 
of work which is so severely felt by employers and employed. 

Hence, the first resolution states:—‘“ That the time has 
arrived when it is necessary to adopt some permanent and 
efficient means of promoting harmony and goodwill between 
employers and employed by encouraging them to treat all 
labour questions from a standpoint of justice and fairness to 
each other.” The principle here laid down is one with 
which most employers and employed will agree. The 
difficulty to be met in all such boards of conference is to 
secure an absolute compliance on the part of the minority on 
either side with the decision of the delegates. This was 
exemplified by the action of some of the colliery proprietors 
during the last coal struggle. It may also be pointed out that a 
rise of wages is always cheerfully accepted by workers, but it is 
otherwise when their delegates have to recommend areduction. 
However, in the case of a permanent organisation, the two 
interests would be in constant touch with each other ona 
friendly basis, which is a different condition than exists when 
delegates meet to settle a dispute which already exists, and 
temper, not to say anger, is aroused. The chairman alluded to 
foreign labour, and said, ‘One of the matters to which he 
would like to give a warm support was that of international 
industrial relations. It seemed to him that the wider their 
sympathies the sooner would there be some chance of the 
intense modern competitive system being within manageable 
bounds.” We quite agree with the chairman as to inter- 
national industrial relations, if by thatis meant equalising the 
requirements of labour. Thus, if we, in this country have to 
adopt an eight hours’ working day as against nine or ten hours 
in competing manufacturing countries, we shall ostensibly be 
placed at a disadvantage as regards economy of production. If 
an effort is to be made to equalise wages as much as possible 
in all countries, then the proposed Union will have a most 
desirable object to achieve. The main objection of the 
manufacturer to a reduced day’s work at the same rate of 
pay, or any other form of increased wages, is the increased 
cost of production entailed thereby, and the difficulty of 
meeting the fierce competition of other countries in the 
markets of the world. We are already driven out of some of 
the markets in the East, and even in South Africa Birming- 





ham goods were replaced by German, except the well-known 
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saws nails came from France, and glass beads from Italy. 
sare, organisation of universal labour the foreign work- 
ena be levelled up to our trades-union ideas, a good 
deal of the competitive power of continental manufacturers 
would be neutralised. This is a most important, but. at the 
same time difficult task to carry out, and any effort in this 
direction ought to receive the support of both employers and 


employed. 


{HE DERBY ELECTRIC LIGHT CENTRAL 
STATION. 

On page 266 will be found an engraving showing the interior 
of the Derby Electric Light Central Station, of which we 
gave an outline account in our impression for October 6th, 
1993, page 330, together with a map of the district supplied. 
From the engraving on page 266 it will be seen that the whole 
of the pipe connections are made below the machinery hall, 
no space being occupied overhead of the engines or dynamos, 
each machine and engine being distinct except as regards the 
electrical connections. Since our engraving was commenced 
further machinery has been put down, and the whole of the 

Jant combined is already insufficient to meet the growth 
in the demand for light. The switch-board is, as will be seen, 
placed so that it is clearly seen from every part of the machi- 
nery hall, and the attendant at the switch-board has an 
unobstructed view of all the machinery. We shall, in another 
impression, publish further engravings and particulars of this 
installation. 














ON ROTARY AND REACTION ENGINES.* 
By Mr, ALEXANDER Morton, 

TuIs paper is devoted chiefly to a description of some improve- 
ments recently made on the oldest engine we have any account of 
in history —viz., the revolving eolipile of the ancients, described by 
Hero, of Alexandria, in the second century, B.c, Fig. 1 represents 
the engine, as shown and described in ‘‘ Hwbank’s Hydraulics,” 
and it consists of a closed boiler A, standing upon three feet above 
an open fire, on the top of which are two standards C C, one of 
which is hollow and forms a communication with the steam space 
cf the boiler A, The upper ends of these standards CC are 
tapered and bent towards each other, so as to suspend a small 
hoilow brass sphere B with two projecting arms diametrically 
opposite each other. These arms are hollow, and bent at their 
outer ends, so as to direct the steam issuing therefrom in a 
tangential direction. ‘Ihe escape of steam from the bent ends of 
these hollow arms, or tubes, imparts a revolving motion to the 
sphere B by reaction in a contrary direction to that of issuing 
steam ; the ends of the standards © C forming the centres, or 
journals, round which the sphere B revolves; this constitutes the 
earliest, and simplest, revolving engine known to be driven by the 
force of steam. The improvements, to be described further on, 
have this engine as a basis, and are not improvements on that class 
of engines generally known as “rotary engines,” wherein a bored 
cylinder contains a revolving piston, with sliding, oscillating, or 
revolving abutments, one modification of which is indicated by 
Fig. 2, where the driving shaft D is shown concentric with the 
cylinder A, and excentric with the drum piston B keyed thereon. 
The sliding abutment C is generally voumen by a cam excentric, 
keyed on the driving shaft outside of the cylinder A and is worked 
out and in as the excentric piston B revolves. Steam is admitted 
by a port on one side, and exhausted by another port on the other 
side of the abutment C, and the action is so well understood, that 
the diagram drawing, Fig. 2, has been thought sufficient for the 
purpose of this paper. Fig. 3 represents another modification 
with the driving shaft D also concentric with the cylinder A, 
within which is fitted a flat, radial piston B keyed upon the 
driving shaft D, the abutment C being, in this case, an internal 
revolving drum, running on large journalsexcentric tothecylinder A. 

The periphery, or rim of the revolving drum abutment C, is cut 
rather wider than the thickness of the piston B, so that, at any 
angle, it may work freely therein. The steam is admitted by a 
port on one side of the abutment C, and exhausted at the other 
side, similarly to that just described for the previous modification. 
There is one dead point in each revolution of both modifications 
—Figs. 2 and 3—and the steam is shut off by means of a valve on the 
inlet steam pipe whilst the piston B is passing from the exhaust to the 
steam port, which valve is worked by a cam on the driving shaft D. 
These two moditications—Figs, 2 and 3—include all the intermediate 
abutments, such as those hinged like a door, instead of sliding, as 
in Fig. 2, and others revolving, partly outside and partly inside of 
the casing A, instead of revolving wholly inside, as in Fig. 3. 
Another modification is indicated by Fig. 4, where in this case the 
driving shaft D is excentric with the cylinder A, instead of being 
concentric, as in Figs. 2 and 3; and the revolving drum abutment C 
is keyed upon, and concentric with the driving shaft D, 

This drum abutment C is cut through the rim in four equal 
parts, leaving a 7 space between each part, so that the 
pistons, B, B!, b?, B*, may slide freely therein, The steam 
in this engine may be admitted at two ports on one side, and 
exhausted by two ports on the other side of the revolving abut- 
ment C, but it has been thought advisable to admit the steam at 
one port only, and allow the steam to expand as the area of the 
pistons increase, as has been practised by makers of engines of this 
construction. These modifications—Figs. 2, 3, and 4—are all very 
old ideas, and engines in accordance with each have been weil 
made 7 many eminent engineering firms, but they have never 
been able to compete with an ordinary reciprocating engine. In 
the older engines, such as Fig. 4, the cylinders were bored slightly 
oval, so that the diameter across the centre of the driving shaft 
was at every point equal, 

With reference to Fig. 2, imagine the difficulty in making a 
steam-tight piston to fit a square cylinder of the reciprocating class, 
instead of a circular bored cylinder as at present made ; and this 
difficulty is here with the revolving piston B, Fig. 2. Again, the 
sliding abutment C has to be similarly fitted steam-tight on its 
sides, corners, and that end working on the revolving piston B, 
thus making, as it were, two working pistons in one cylinder, and 
as the steam pressure on the abutment C is, in the position shown, 
always equal in amount to the effective pressure on the piston B, it 
has to work up and down continually under the fall heat of the 
steam and this enormous pressure. Imagine an ordinary engine 
running with a pressure on the guide bars equal to that on the 
piston, and where oil could easily be applied, and you may form 
some idea of the power lost by friction in working the sliding 
abutment C—Fig. 2—where the heat is great and oil difficult to 
apply. At the junction of the abutment C, and the revolving 
sae B, the two circles, or arcs, are of necessity of greatly dif- 
erent curves, consequently they can only touch each other on a 
knife edge line across the periphery of the drum piston B; and 
those who have had experience in scraping valves, so as to be steam- 
tight under varying temperatures, with a reasonable amount of 
bearing surface, will form some idea of the pressure necessary to 
keep a knife edge bearing steam-tight along that line of ever 
changing contact, and the amount of steam that would blow 
through if such pressure was not maintained. These remarks 
apply equally to all the three modifications—Figs. 2, 3, and 4—here 
shown ; and although Fig. 3 shows a revolving abutment C it may 
present three or more times the area of the sliding abutment C 
—Fig. 2—to the action of the steam pressure, and must revolve 
under that pressure on necessarily very large journals, and it has 
knife edge bearing surfaces in the rim, and, altogether, does not 
differ from that shown on Fig. 2, In Fig. 4, the sliding pistons 
B, B!, B?, and B®, have to slide through the rim of the revolving 


* Read before the Instituti f En; 
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drum abutment C, whilst under the full pressure of the steam upon 
them, consequently, do not differ from the sliding abutment C 
—Fig. 2; they have each knife edge bearing surfaces at the 
contact points across the interior of the cylinder A, and therefore 
the actions in one modification are similar to those of the others. 

Some large engines were made by an eminent marine engineering 
firm on the Clyde about half a century ago, and fitted by them on 
board of some paddle steamships ; these were on the principle indi- 
cated by Fig. 4, and in accordance with a patent granted to Mr. 
Peter Borrie, of the original Tay Foundry, Dundee. Strange to 
say, each of these steam vessels, one after another, was lost, and 
the making of ‘‘ rotary engines” by that firm abandoned. 

The great attraction these engines have had, and still have, for 
inventors, has induced the author to make these remarks in this 
paper, and he trusts these will not be taken amiss by those still 
— in the hope of success; and in concluding this part of 

is paper, he thinks it proper to mention that there is one diffi- 
culty inherent in all engines of the revolving piston class that no 
workmanship has as yet been able to overcome—viz., no two 
points, at different distances from the centre of a revolving piston, 
travel at the same rate; consequently, those further from the 
centre, at a greater speed, wear faster than those nearer the centre, 
at a slower speed, and a great pass of steam is shortly the result ; 
whereas, in a reciprocating piston engine every point of the piston 
travels at the same speed at the same instant ; hence the practica- 
bility of it remaining steam-tight for a considerable period of time. 

The flow of fluids, flowing from a higher pressure into a lower 

ressure, through nozzles of different forms, by experiment, has 

n a hobby of the author for many years ; some of which have 
been described by him in a paper read before the Philosophical 
Society of this city, many of which were afterwards confirmed by 
the late Mr. James Brownlie, and described in a paper of his to this 
Institution. From these experiments, and those of the late Mr. Robert 
D. Napier, the author was led to consider whether the percentage of 
work obtained from the energy, or heat of steam, could not be 
utilised otherwise than by a cylinder and piston, and the frequent 
breakdowns of high-speed reciprocating — led him to ex- 
periment on the engine of the ancients. His first experiments 
were made to ascertain what form of nozzle gave the greatest re- 
action from a state of rest, and for this purpose a single compart- 
ment casing, enclosing a single outward flow wheel, was used, and 
the weight of steam was measured by passing it through one of his 
own ‘‘ejector condensers,” which discharged a constant quantity of 
water in all the experiments, and he found that those nozzles 
which gave the greatest reaction from a state of rest, also gave the 
greatest duty when doing work, which was measured by a water 
gauge in the discharge aperture of a fan. The steam at this time 
was supplied by the shop boiler, at about 451b. per square inch 
above the atmosphere, which the insurance company afterwards 
increased to 601b,, when an inward flow wheel was added, with 
double the number of nozzles, and consequently double the com- 
bined area of those in the outward flow wheel. With these two- 
wheels mounted on the same shaft, and enclosed in the single com- 
partment casing, nearly double the duty was the result. Seeing 
that the increase in steam pressure, and the addition of a wheel, 
so increased the duty of the engine, a simple cylindrical boiler was 
made with dished ends, and two longitudinal stays between them ; 
diameter of boiler, 3ft. 6in.; length, 12ft.; tested to 3201b. per 
square inch above atmosphere, and loaded by the insurance com- 
pany to 160]b. above atmosphere. This boiler was built in the 
engineering works of Messrs Campbell, Smart and Co., Old Dum- 
barton road, where it has done duty ever since. In the interval, 
another — another duplex wheel were made ; the two 
casings were bolted together, with an annular opening between 
them around the shaft, so as to admit the steam from the first 
inward flow wheel into the second outward flow wheel ; there were 
thus an outward and an inward flow wheel in each casing, makin; 
four stages of expansion, the area of the nozzles being increase’ 
proportionally. With the two duplex wheels mounted on the 
same shaft, balanced, and enclosed in the two casings, with 80 lb. 
per square inch above atmosphere initial steam pressure, and 22in. 
vacuum, this engine gave a far greater efficiency than any previous 
experiment. The new engine, now driving the Schiele fan in the 
above works, is the outcome of these previous experiments; it has 
six stages of expansion, and its construction is represented by 
the drawing—Figs. 5 and 6, 

Fig. 5 is an end section, showing on the left of the central vertical 
line one-half of the first or outward flow side of the first duplex 
wheel, and on the right one-half of the second or inward flow side 
of the first duplex wheel, mounted on a central shaft D, and 
enclosed in a circular casing A. Fig. 6 represents a half longitudinal 
section and half elevation of the casing A surrounding three duplex 
wheels. The first wheel B is shown one-half in section, and the 
other half in elevation, 

The casing A is formed in two similar parts, bolted together 
lengthwise, each part having a partition H cast so far from the 
yom that when the two parts are bolted together, and the end 
covers bolted thereto, the whole forms three — compart- 
ments, and in each compartment there is a duplex wheel, each 
composed of three circular steel plates—the centre plate N is flat, 
and the two outside plates O, 01, dished. Between the centre 
plate and each outside plate there is a brass ring of the same 
diameter, to keep them at their a distances apart, and so 
as to bind the three steel plates and the two brass rings together, 
to form a whole ho'low duplex wheel, the nave M being riveted on 
to the central plate. The nozzles are formed through each brass 
ring ; those on the first, or high-pressure side of the wheel B are 
outward flow nozzles, and those on the opposite side are inward 
flow nozzles, the latter being rather larger in area than the former. 
The wheel B in the first compartment of the casing A receives high- 
pressure steam from the boiler through an annular opening around 
the shaft D formed by the larger hole in the centre of the first 
dished outer steel plate O; thus admitting steam into the wheel 
on one side of the centre plate, it then flows outwards towards the 
periphery, and through the curved nozzles of the first brass ring, 
so as to deliver the steam at a tangent to the periphery, into the 
first compartment of the casing A at a lower pressure, and it 
returns from the casing A through the inward flow nozzles of the 
second brass ring, on the other side of the said centre plate, and is 
delivered at a tangent to the inner diameter of the circle, and flows 
inwards towards the centre of the wheel ; there, is therefore, anu 
outward and an inward fiow action combined in one duplex wheel. 
The steam leaves the inward flow side of the first wheel by an 
annular opening through the centre of the first partition C of the 
casing A, and enters the second wheel by an annularopening formed 
by the hole in the centre of the first dished outside plate of that 
wheel, exactly similar to that of the first wheel B, and flows out- 
wards towards the periphery, into the second compartment of the 
casing A, and returns therefrom exactly similar to that described 
for the first wheel; it then passes through the second partition 
into the third wheel, and finally passes from the casing A through 
the end cover annular passage to the condenser. There has, there- 
fore, been six stages of expansion, and at each stage the nozzle 
area has been greater than that of the previous stage. The nozzles 
through the first brass ring are each in. by }in., increasing propor- 
tionally at each stage, until at the last of the series the nozzles are 
nearly ;;in. by lin. The circulation of the steam in a contrary 
direction to that in which the wheels may be revolving is pre- 
vented by a series of curved projections E cast or fixed on the 
inside of the casing A, and a similar series are cast or fixed on 
enclosed central discs H, one in each wheel, supported by its own 
trunnion, or tube, fixed at the apertures through each of the two 

rtitions C and the low-pressure end cover I of the casing A. 
Those rojections E in the casing A arrest the steam issuing , bo 


the outward flow nozzles, and those F on the fixed disc H arrest 
the steam issuing from the inward flow nozzles, as indicated by the 
arrows on the drawing—Figs. 5 and 6, 

The end preasure of the steam is balanced by means of a larger 
packing ring J in the high-pressure end cover K of the casing A 
which encloses an area communicating with the low-pressure steam 


of the second wheel by tube stays L screwed and riveted between 
the first dished and centre plates—an arrangement often practised 
for relieving the pressure on the back of slide valves. 

On endeavouring to test this engine with a friction brake, it was 
found to be quite impracticable at such a high s , and a Schiele 
fan was substituted, and directly connected with the engine shaft. 
The makers of the fan, on inquiry, write in answer :—‘‘ When 
running at 1000 revolutions per minute, and getting 44in, W.G. 
will require 20 indicated horse-power to drive it.” 

The engine and fan were often driven at a higher speed, but, to 
get a more correct result, a dynamo was got from Woodside Elec- 
tric Works, Glasgow, and coupled direct with the engine shaft. 
Experimenting with this dynamo, under varying electric loads, as 
a brake on the engine, and taking the readings from the volt and 
ampere meters as a measure of the electrical or brake horse-power 
of the work developed by the engine, it was found that when the 
engine was using the same weight of steam as when driving the 
fan, the engine developed 16 electrical horse power, or brake horse- 
power, and it was noticed that at the higher velocities the engine be- 
came more efficient. The late Dr. Kirk and other engineers of ability 
saw these experiments performed in 1891, and advised the 
making of another engine and dynamo combined, so constructed 
as to run at three or four times the velocity. This engine, and 
dynamos to suit, were made in the following year, and the draw- 
ings, Figs. 7 and 8, represent it. Fig. 7 is an end section, full 
size, showing on the left of the vertical central line one-half of the 
first or outward flow wheel, and on the right of the same line one- 
half of the inward flow wheel. 

The casing A of this engine has only one simple compartment, 
Fig. 8, the casing being one casting, with two end covers bolted 
thereto, enclosing two distinct and separate wheels. The first 
wheel B has three rings, 1, 2, and 3, of outward flow nozzies of 
different diameters. The first, or smallest ring, is 94in., the 
second 12}in., and the third 15in. diameter, thus forming 
annular spaces between the rings. The second wheel B has two 
rings of inward flow nozzles 4 and 5. The larger ring is 15in., and 
the second, or inner, 12}in. diameter, thus forming an annular 
space between the two rings, into which spaces the curved projec- 
tions F and F! are fitted. Both wheels are mounted on the same 
shaft D and enclosed in a single compartment casing A. The 
higher pressure steam enters the first wheel B by an annular 
opening around the shaft D as shown by the arrows—Fig. 8—and 
travels outwards through the first ring of nozzles into the first 
annular space between the first and second rings, and flows out 
through the nozzles of the second ring into the second annular 
space, and from thence outwards through the third ring of nozzles 
into the casing A, which is common to both wheels. 

The steam returns from the casing A flowing inwards, first 
through the larger ring of nozzles 4 into the annular space between 
the rings, and in through the second ring of nozzles 5, towards 
the centre of the inward flow wheel B', thence through the exhaust 
annular opening around the shaft, and by the branch to the con- 
denser. At each ring of nozzles the combined area of these openings 
increase as the steam becomes reduced in pressure. The first ring 
of the series has eight, .j,in. by 4in., and the last ring ten curved 
nozzies, jin. by lin., and there are only five stages of expansion in 
this engine. The steam issuing from the curved nozzles in a 
tangential direction tends to circulate in a contrary direction to 
that in which the wheels may be revolving, to prevent which a 
series of curved projections E are cast or fixed on the interior of 
the casing A for the outward flow current, and another series F 
are cast on or fixed to centrally fixed discs H in the interior of 
both the outward and inward flow wheels, so as to arrest the out- 
ward and inward flow currents. These projections are more clearly 
shown by the enlarged sections, Figs. 9 and 10. Fig. 9 is an 
enlarged section of a segment of the casing A shown in Fig. 5, 
enclosing a segment of the outward flow side of the duplex wheel, 

The curved projections E are shown cast on the interior of 
the casing A to — circulation therein, and Fig. 10 is a 
similar segment of the casing A enclosing and showing in section 
asegment of the inward flow side of the wheel B. The curved 
projections F in the interior of the inward flow side are cast or 
fixed on a central stationary disc H supported by its central 
trunnion passing out through the wheel, and fixed in the partitions 
as shown on the drawing, Figs. 5 and 6. 

To describe the numerous experiments, with different forms of 
nozzles, before the form shown on the drawings was adopted, would 
require a paper on that subject alone; but the two experimental 
apparatus shown by Figs. 11 and 12 are so important to this paper 
that they cannot well be left out. Fig. 11 isa section of an 
apparatus constructed with a central cylindrical tube ,‘,in. wide 
at the narrowest part, or throat, tapering to gin. at the mouth. 
The tube is 10in. long, and has three small branches, 1, 2, and 3, 
communicating, by very small holes, with the interior of the 
tapered tube. To these branches, 1, 2, and 3, three bent glass 
tubes are coupled by short pieces of india-rubber tube, and these 
glass tubes reach down to near the bottom of a dish of mercury C. 

The apparatus is bolted on toa branch steam pipe A with the 
throat end next the supply steam branch, all as shown by Fig. 11, 
ready for experiment. On opening the stop valve so as to 
admit steam to the supply branch A it flows through the throat of 
the apparatus, and is freely delivered into the atmosphere at ihe 
mouth or wider end, and the effect is shown by the mercury 
rising in the glass tubes connected with the branches 1, 2, and 3. 
The mercury in No, 1 rises highest, that in No. 2 next, and that in 
No. 3 scarcely any, showing that a partial vacuum is maintained 
throughout the whole length of the tapered discharge tube. In 
case the naked tube should in any way affect the experiment it was 
enclosed within a parallel brass tube and soldered, so as to leave a 
free space all round. Steam was admitted into this annular space 
by the branch B, so that the central tapered tube was encased with 
steam of a higher temperature than that passing through it; but, 
on again performing the experiment, practically the same result 
was obtained—viz., a partial vacuum throughout the whole interior 
of the tapered tube, the vacuum being greatest near the throat. 

Another experimental apparatus—Fig. 12—was made in form of 
a bent tube, tapering from ,in. by fin. at the throat to ;%in. by 
3in. at the mouth, encased in a larger tube and soldered steanr 
tight. The branches 1, 3, and 3 communicate with the mercury 
dish C, as in the previously described experiment, and those 
branches, 4 and 5, with pressure gauges. The acting steam is 
admitted by the branch A, and the encased steam by the branch B. 

On performing the experiment it was found that a partial 
vacuum was maintained all along the lower or convex side, and 
a partial pressure all along the upper or concave side of the 
encased bent tube. There is therefore a partial pressure on the 
concave side and a partial vacuum on the convex side of a tapering 
bent tube at the same instant of time, when high-pressure steam 
passes freely through it into the atmosphere, and this is the form 
of nozzle which has been adopted, and shown more clearly on the 
enlarged scale drawing—Figs. 9 and 10. 

It would seem from those experiments that steam issuing freely 
from an orifice, without admixture of air or other vapour by induc- 
tion, expands very little, if any, laterally when free to expand on 
end, thus behaving very similar to liquids—such as water under 
the same circumstances. 

In concluding this paper, a few remarks as to the efficiency and 
uses of this reaction engine would be useful; for instance, the 
engine—Figs. 5 and 6—has three duplex wheels, and when all 
the three are in place 16 electrical or brake horse-power, as already 
said, was developed for a given amount of steam; when the low- 

ressure wheel was removed and the high-pressure and interme- 

Hiate wheels in place, steam at the same pressure and of the same 
weight gave 3 brake horse-power, and when the intermediate 
wheel was removed and with the high-pressure wheel alone in place, 
the duty was reduced to 7 brake horse-power. During these 
experiments the condensing water was supplied from aconstant head, 
and passed through one of the author’s own “‘ ejector condensers,” 





with an entering conoidal nozzle, }in. bore, so that under the 
same vacuum the quantity was constant ; consequently, if the dis- 
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charge water temperature was alike in each case, the weight of 
steam which passed through the engine should be practically the 
same in each experiment. Again, the other engine, coupled direct 
with the —— 7 and S—has only two compound wheels, 
and when both were in place, with a given weight of steam, this 
engine developed 11-0 electric or brake horse-power ; and when 
the low-pressure wheel was removed, and the high-pressure wheel 
alone in place, the duty, with the same weight of steam, fell off to 
6°5 brake horse-power ; and with the high-pressure wheel removed, 
and the low-pressure wheel ‘replaced, 4°5 brake horse-power was 
given, thus agreeing with the experiment when both wheels were 
in place, 6°5 + 4°5 = 11°0 brake Leaseasaren 

hose two engines have been in operation very frequently since 
the month of March last, and for two months of that time were 
under steam every day to show them to visitors in operation ; and 
— one of them runs at about 4000 revolutions per minute, 
the ordinary oil cups and wicks were found to be perfectly suffi- 
cient for lubrication, with no bother whatever in heating. 

In March last two of the members of this Institution—viz., Dr. 
Archibald Barr, of the University, and Mr. Henry A. Mavor, of 
the firm of Messrs. Mavor and Coulson, electrical engineers—made 
a joint series of experiments on the engine, represented by Figs. 7 
and 8, and from their report the duty—with 78 lb. per square 
inch above atmosphere, initial steam, 20in. vacuum; the engine 
ett 10°16 brake horse-power—required 87 lb. of steam per 
brake horse-power per hour, with feed-water at the low tempera- 
ture of 40°3 deg. Fah., or say, about 8°7 Ib. of coal per brake 
horse-power per hour, not indicated horse-power, but actually 
developed. 

This consumption, although high, does not compare unfavour- 
ably with some ordinary cylinder and piston high-speed engines of 
so small a size as 10-horse power; and when we consider that this 
engine, in its present state of efficiency, is only in its infancy, we 
are warranted in thinking that with further experiments greatly 
improved results will follow. It is not so many years since the 
single cylinder, slow-going marine engines, in many cases, required 
an equal amount of steam. The new reaction engine has many 
properties not to be got with an ordinary engine ; for instance, 
this engine, although running at abont 4000 revolutions per minute, 
lies on a temporary wooden table without any binding bolts, and 
the high speed at which they run enables us to get the same work 
out of smaller machines they drive, dispensing entirely with 
counter-shafts or belts ; there are no reciprocating or unbalanced 
parts to cause vibration, and the bearing surfaces may be reduced 
to the shaft journals alone ; unlike the rotary engines previously 
referred to, there may be few if any steam bearing surfaces to 
wear and pass steam, and an engine of double or treble the power 

‘of the | pe pew engine would cost but little more to manufacture, as 
instead of eight nozzles, sixteen or twenty-four may be put in the 
same space and weight, using two or three times the weight of steam 
in proportion to the increase of power. We are nearing our limit as 
to high-pressure steam in reciprocating engines, in consequence of 
the tearing of valvesand cylinders under the higher heat and pressure ; 
but the reaction engine has neither, and might fairly start where 
the ordinary engine leaves off, as the joints at the inlet and outlet 
passages are so small that they may be scraped nearly steam-tight 
faces, never in actual contact. From the experiments described in 
this paper, it appears probable that a reaction engine, with more 
wheels in the series, and a greater number of stages in expanding, 
with less difference between each, from an originally higher steam 
pressure, a greatly improved efficiency would be the result. 

The engine has none of the faults common to the revolving 
piston or rotary class; it requires but little foundation, and has 
little or no vibration compared with the ordinary reciprocatin 
piston class; and the increasing demand for higher speeds an 
lighter machinery points to this long-neglected engine shortly 
taking its place amongst the prime movers of the future, as an 
economical and reliable motor. 








THE INSTITUTION OF MINING AND METAL- 
LURGY, LONDON. 


THE following report has been prepared by the Council—session, 
1893-4 :— 

The Council have much pleasure in presenting to the members 
of the Institution of Mining and Metallurgy their second annual 
report, being for the year ending February 28th, 1894. 

The Council congratulate the members on having finally secured 
a permanent office, and headquarters of their own, in the City of 
London, which was occupied on the 3rd March, 1894. After much 
careful consideration and discussion, it was decided that the busi- 
ness of mining engineers being almost wholly in the City it would 
be more convenient to the members to have the officers situated 
there, and, accordingly, they have been located ina most central 
position in Broad-street House, New Broad-street. It is expected 
that members who are home from abroad for a short period from 
their professional occupations will find these offices a great con- 
venience, as they can have their correspondence directed there, 
and use the office for the purpose of writing letters, and as a 
rendezvous. 

The Institution now consists of : Members, 143 ; Associates, 66 ; 
Students, 38 ; total, 247. These figures show that the Institution 
is in a sound and satisfactory condition, considering the short time 
it has been in existence, The qualifications of candidates and the 
admission of new members has been subjected to close scrutiny ; it 
being the aim of the Council that a diploma of the Institution shall 
be, as far as possible, evidence of the professional training and 
experience of the member. 

e following papers have been read at the ordinary meetings of 
the past session :—(1) ‘The Mining District of Oporto,” by Mr. 
Frank Merricks, associate ; (2) ‘‘Gold Mining in India,” by Mr. 
A. Mervyn Smith, member ; (3) ‘‘ Mining in Peru,” by Mr. Arthur 
L. Pearse, member ; (4) ‘‘ The Electro-cyanide Method of Gold 
Extraction,” by Mr. J. B. Hannay, member ; (5) ‘‘ The Economic 
Treatment of Low Grade Copper Ores,” by Mr. J. H. Collins, vice- 
president ; (6) ‘‘ The ‘Direct’ Method of Producing Refined 
Copper,” by Mr. Claude Vautin, member ; (7) ‘‘ The Dressing of 
Zinc-blende Ores and Magnetite at the new Pierrefitte Mines, 
Hautes Pyrénées, France,” by Mr. H. L. Lawrence, member; 
(8) “The Assaying of Arsenic Ores,” by Mr. Arthur Dickinson, 
student ; (9) “‘ Nickel Mining in New Caledonia,” by Mr, Joseph 
Garland, member. 

Two parts of the ‘‘ Proceedings” have been issued, and a third is 
ready for distribution, containing the papers read, and interesting 
discussions thereon. It is certain that these ‘‘ Proceedings ” will, 
in time, form a most valuable reference on mining subjects, espe- 
cially asthe Council have under consideration the question of abstract- 
ing the more important papers published in other journals at home 
and abroad. 

The Council have in view the establishment of a library, in con- 
nection with the Institution, of works connected with mining and 
metallurgy. A beginning will be made by exchanges of “‘ Proceed- 
ings ” with other similar institutions in various of the world, 
and it is hoped that members of the Institution will make donations 
to the library. 

The hon. treasurer's statement of accounts and balance-sheet for 
the first two years shows that the income of the Institution is 
ample for all present requirements, and, as it cannot fail to grow 
from year to year, a gradual accumulation of funds should take 
place, which will lend stability to the Institution, and aid in its 
general usefulness. 

The Council trusts that the members of the Institution will con- 
tribute papers for reading and publication in the “‘ Proceedings,” 
this part of the work of the Institution being that which is of the 
greatest permanent importance. If members of the Institution, 
when engaged on the examination of mining properties in all parts 
of the world, would make notes on the mineral deposits and other 


there is no doubt that a mass of extremely valuable knowledge 

would be accumulated on what is at present but a little known 

science—the theory of the formation of mineral veins and deposits. 
The president for 1894-5 is Prof. A. K, Huntington. 








SIR T. SALTER PYNE, C.S8.I. 





On Thursday evening, the 22nd inst., some twenty gentlemen, 
from all parts of the country, met at dinner on the invitation of 
Mr. George Allan, M. Inst. C.E., at St. George’s Club, Hanover- 
square, to congratulate Sir T. Salter Pyne, C.5.1., on the double 
honours that have just been conferred upon him by his sovereign 
—that of Knighthood, and a Companionship of the Most Exalted 
Order of the Star of India. 

These honours have been worthily bestowed in recognition of the 
services which Sir I’. Salter Pyne was able to render to the recent 
mission headed by Sir H. Mortimer Durand, K.C.S.I. to Cabul. 

The dinner is a memorable one to all who took part in it, as it is 
believed to be the first occasion in England or in India when the 
health of the Afghan monarch Abdur Rabman Khan was drank as 
the cordial ally of England’s Queen and country ; and likewise when 
the British and the Afghan Armies were united in one toast. 

The latter was responded to by the Marquis of Tullibardine, of 
the Royal Horse Guards, Windsor. 

After the loyal toasts of ‘‘The Queen ;” of ‘‘H.H. the Amir of 
Afghanistan as England's Ally,” and of ‘‘ The Prince and Princess 
of Wales, and the other members of the Royal Family,” and ‘‘ The 
British and Afghan Armies”; the toast of the evening, that of Sir 
T. Salter Pyne, was proposed by Mr. Allan, whose account of Sir 
Salter’s career in Afghanistan clearly showed that judged by works 
and not words, Sir Thomas had proved himself to be a man whom 
we should describe as remarkable, a man devoted to his profession, 
full of resource, bold in design, of great courage, and possessed of 
consummate tact, and for an organiser and educator of semi- 
civilised native labour into skilled artizans, not to be be excelled. 

Escorted into the country by a troop of horsemen, and after a 
fight for his life on the way for being a feringhee, he was dropped, 
at the youthful age of only twenty-five, into the midst of a people 
imbued with the most bitter fanatical hatred of Englishmen, and 
there and then called upon, single-handed, to build and equipa 
‘Woolwich Arsenal” in Afghanistan, no single piece of which 
shall exceed 300 lb., and, for a variety of occupation, factories of 
every kind for the general development of the home industries of 
the country. 

This was no light undertaking, and yet, in a brief eight years, 
the Afghan ‘‘ Woolwich” is turning out rifles by the thousand, 
and for quality and workmansbip second to none, whilst factories 
for home industries have been founded and established with the 
greatest success, 

‘*This wonderful achievement,” said Mr. Allan, ‘‘ by our young 
countryman, combined with the absolute trust he has exhibited in 
H.H, the Amir; his prudence, his kindly nature, his simplicity of 
life, and his independent character, which has led him high above 
all intrigue, have gradually won for him the entire confidence of 
H.H. the Amir of Afghanistan. As a proof of this it need only 
be pointed out, that it is only a year ago since Sir Salter was the 
trusted bearer of His Highness’s confidential communications and 
views to the Viceroy of India, and subsequently was called by His 
Highness to assist in the confidential ink of the mission.” 

In response, Sir T. Salter Pyne, whilst feelingly responding for him- 
self, spoke in the very highest and warmest terms of H.H. the Amir, 
and of his great labours in the interest of his people and his 
country, and of his high appreciation of our Queen and country. 
He wound up by proposing the health of Mr. Allan their host, 
which was most heartily responded to, 








AMERICAN ENGINEERING NEWS. 
(From our own Correspondent.) 

Mortar batte: ies for coast defence.—The United States Government 
has adopted a policy for the establishment of mortar batteries for 
coast defence, and some of these are now under construction. One 
at New York will have sixteen mortars arranged in four groups, 
and by means of range-finders and a sectional chart one or all of 
these can be fired to deliver their shells within a small area. The 
batteries are impregnable from the sea, as they could og | be 
reached by mortar shells, being sunk in excavated chambers lined 
and banked with concrete covered with earth and sandbanks, 
The magazines are within the embankments separating the groups, 
and are reached by concrete-lined tunnels fitted with tramways for 
carrying ammunition on trucks. After exhaustive experiments 
and tests the Government has adopted cast iron mortars, which 
rather startled foreign ordnance experts who were familiar only 
with the old types of cast iron mortars, The modern weapons, how- 
ever, have carefully constructed cast iron bodies with rifled bores, 
and have heavy steel hoops shrunk on, They are breech-loaders, 
and the breech-closing mechanism has already been described in 
THE ENGINEER. e mortars are mounted on wrought iron 
carriages of substantial design. Several of these mortars have 
already been made and mounted, and have shown themselves 
entirely successful in the rier | tests. They have a considerable 
range and carry heavy projectiles. 

American Institute of A ining Enyineers.—The annual meeting 
was held at Virginia Beach, Virginia, in February, at which 
there was a very good attendance. The report of the council 
reviewed the work of the Institute in the management of the 
Mining and Metallurgical Divisions of the Engineering Congress 
at Chicago last summer. During the year 55 new members 
were elected, and there are now 15 honorary members, 38 
foreign members, 2206 members, and 174 associates, making a 
total of 2431 members of all grades. Two important papers on 
bauxite were read, and led to interesting discussion on aluminium, 
in the course of which Captain Hunt exhibited a bauxite refractory 
brick used in aluminium reduction, for which ordinary fire-bricks 
are not adapted, owing to the silica contained in them, An inter- 
esting paper by Mr. Hotchkiss described the coalfields from which 
is mined the Pocahontas steam coal now so largely used on the 
warships and the fast Atlantic steamers. Mr. Sheafer, in a apr 
on the utilisation of anthracite waste, described the results of 
experiments in re-working the culm banks, and in the discussion 
on this paper reference was made by Mr. Tratman and others to 
the manufacture of ‘‘ briquettes,” ‘‘ eggettes,” and other forms of 
artificial fuel. Dr.Waldo presented a valuable paper on aluminium 
bronze, and exhibited 6ft. anchor bolts of this metal used for the 
new mortar batteries. The annual banquet was a very pleasant 
occasion, and excursions were made to the railway terminals, coal 
docks, &c., at Norfolk; the Portsmouth Navy-yard; the Dismal 
Swamp Canal; and to the extensive shipbuilding and engine works, 
dry dock, coal and grain docks, &c., at Newport News. Mr. John 
Fritz, the eminent engineer of the Bethlehem Steel Works, was 
elected president. 

Tron trestle viaduct.—A skeleton trestle viaduct, recently built to 
carry the Wilkes-Barry and Eastern Railroad across the Panther 
Creek Valley, is 1650ft. long, with a total height of 161ft. over the 
creek, There are twenty towers, each built up of four Z-bar 
columns, battering laterally, strongly connected, and braced by 
horizontal and diagonal bracing. These towers carry a single 
track superstructure of plate girders 7ft. apart, and there are 
thirty spans of 30ft., ten of 65ft., one of 60ft., and one of 40ft. 
Each column rests upon a red sandstone - 4ft, square placed 
upon a concrete pedestal in foundation, into which the anchor bolts 
of the column shoe are embedded, The capstones are level with 


the ground. The concrete in the pedestals or piers is of one part 
Portland cement, two parts sand, and four parts broken stone of 
2in. size.. The sand and cement were mixed dry, the stone wetted 
down separately, and then mixed with the former, only enovgh 





matters with a view of communicating them to the Institution, 


water being used to uniformly dampen and consolidate the mass, 
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The fresh concrete was thrown in layers Sin, thick, and w 

with 351b. iron rammers. The rhe aw sl were on pte pg 
and generally about 7ft. deep, 10ft. square at the bottom ca : 
depth of 2ft. to 4ft., followed by courses 9ft., 8ft. and 6ft, s u ay 
all 2ft. thick. Where the gravel overlaid quicksand, the hom pd 
made 16ft. square, the gravel being 6ft. to 16ft. thick The 
concrete showed a crushing strength of 16701b. to 2700 Ib, ~ 
square inch. The overhanging traveller for erection was 16: my 
long, the overhang being 10/ft., with a counterweight of 18 tons, 
having a lifting capacity of seven tons at the extreme end The 
traveller — 54 tons, and was carried on-eight wheels, 

The East River tunnel.—A tunnel 2600ft. long is being built 
under the East River, at New York City, to carry the gas Pipes of 
a company having extensive works at Ravenswood, opposite the 
city. There are two shafts, one at each end, but as yet no inter. 
mediate shaft is proposed, although the tunnel passes under Black. 
well’s Island, he shafts are 9ft. square, and 135ft. and 147ft. 
deep, giving the tunnel a grade of 1 in 200 towards Ravenswood, 
In solid gneiss rock the tunnel is 10ft. wide and 8ft. 6in, high at 
the crown, the roof having a radius of 7ft., with corners of 2ft, 
radius connecting with the vertical sides. In the softer materia] 
including soapstone, decomposed feldspar, loose gravel, &o., an 
iron lining is used, 10ft. 2in, diameter in the clear, with interior 
flanges for bolting. The shield used is 11ft. outside diameter and 
7ft. 2in. long, and is pressed forward by twelve din. hydraulic jacks 
of 50001b. per square inch capacity. The material is excavated 
and removed through doors in the shield, and the cast iron lining 
put together close behind it. The headings have advanced about 
630ft. on the New York side and 300ft. on the Ravenswood side, 
Both sides have air locks and are worked on the plenum-pneumatic 
system, carrying 45 1b. to 501b. pressure in the soft material, The 
ordinary working shift is six hours, but under the exceptionally 
heavy pressures it is reduced to two hours, alternating with two 
hours’ work outside. Each lining ring is composed of nine main 
segments and a short key segment, all l4in. wide and of Ijin, 
metal, with faced joints. A nipple is screwed into each ring, 
through which grout is pumped to fill all interstices on the outside 
of the lining. 

Water-tube boilers.—The use of Belleville water-tube boilers in 
some new lake steamers, as already described, has been followed 
by the adoption of water-tube boilers for the St. Louis waterworks 
plant, and a contract for six has been awarded to the National 
Water-tube Boiler Company, at 19,868 dols., or 12°26 dols, per 
borse-power. There were six bidders, the highest being 35,300 dols, 
The specifications call for a factor of safety of 6 on a working 
pressure of 1401b, Each boiler is to have an evaporative capacity 
of 9000 Ib. of water per hour, from 212deg., Fah., into dry steam 
of 70]b. gauge pressure or equivalent capacity. They must utilise 
at least 65 per cent. of the calorific value of the coal when running 
at the above capacity, and must be capable of being forced to 
25 per cent. in excess of the specified - yay without loss of 
efficiency, The coal used in the tests will be Southern Illinois 
coal, with a calorific value of not less than 10,500 British thermal 
units per pound of coal. The steam is not to contain more than 
1 per cent. of moisture. All steel plates to have a tensile strength 
of 55,000 lb. to 62,0001b., an elastic limit of 30,0001b., and at 
least 24 per cent. elongation. The boilers are to be tested by 
hydraulic pressure to 2101b, at the builders’ shops, and must be 
water-tight at that pressure. The National boilers use cast iron 
headers, and there was some objection to these at first, but it was 
shown that of 15,000 headers on these boilers under 100]b. to 
200 lb. pressure, none have yet broken, and the Babcock and 
Wilcox boilers have used them for years under the latter pres. 
sure. In one case wrought iron headers were replaced by cast 
iron at the request of the purchasers, The excellent results 
obtained from the large battery of exclusively water-tube boilers 
at the Chicago Exposition has undoubtedly done much to bring 
this type into favour. 








THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 

IRONMASTERS are now looking forward to the quarterly meet- 
ings, which will be held in Birmingham on April 15th, and in 
Wolverhampton the day yee 4 It is not anticipated that 
any material alteration will be made in marked bars, which are 
now £7 10s., or in other descriptions of branded iron, but in 
commoner descriptions there may be some advances. Pig iron 
continues quiet, but prices are steady. A good deal of business 
continues to be done in steel at £6 15s. to £7 for bars, £7 for 
plates, billets £4 12s, 6d., and other descriptions in proportion. 

Messrs. Taylor and Challen, Derwent Foundry, Birmingham, 
have just completed some very powerful presses of newly- 
patented construction. The largest is intended for stamping stecl 
sheets for hollow-ware purposes up to No, 15 wire gauge, and running 
at 200 revolutions per minute with from 10 to 15-horse power, will 

roduce 300 articles per hour. It will admit a blank of 44in. 

iameter and up to 301b, weight, and will take a punch of 3lin. 
diameter. Hollow-wares up to llin. deep can be manufactured by 
it, and the machine working five to seven strokes per minute 
exerts a maximum pressure of 250 tons, The stroke of the 
blank-holder is 15in., and that of the punch 22in. The 
blank-holder is controlled by Burton’s patent knee levers, 
which are a combination of four toggle levers actuated from 
the central slide. These levers, at the bottom of their stroke, 
assume a straight line position, and thereby relieve the crank 
shaft from any of the pressure which in the old style of cam 
and roller press was nnavoidable. An even and constant pres- 
sure is exercised upon the blank under operation, and the best 
results are attained. The press is controlled by a special 
friction clutch, which is automatically stopped at the top of the 
stroke, or it can be entirely controlled by hand—a provision 
which is especially useful for setting tools. A movement of as 
little as hin. can be readily effected on the punch slide. The 
total weight of the press is 32 tons, and it stands on its own 
bed, the operator working in a shallow pit. The ratio of gearing 
is 40 to 1. An extractor is arranged to work from below to 
push the finished stampings out of the die, and altogether the 
ress is of the most up-to-date character. A smaller machine of 

7 tons weight and 10ft. height, furnished with a gear wheel 

5ft. 6in. diameter by 2hin, pitch, and 6in. on the face, admits 

blanks of 24in. diameter and up to No. 18 wire gauge steel, and 
will produce stampings of a maximum of 4jin. depth, The 
principle of construction is the same as in the former case, but 

a combination of cams and toggle levers, which are found to 

give good results in practice, are substituted for Burton’s patent 

action. 

Mr. W. Mansell, of St. George’s, Shropshire, has been selected out 

of some400candidates for an appointment under the British Govern- 

ment as resident engineer to the Kingston—Jamaica— Waterworks, 
for the erecting of engines, the laying of mains, and other work. He 
is the son of Mr. Henry Mansell, managing engineer of the 

Lilleshall—Priorslee—Steel Works, ‘ 

A number of the members of the Birmingham Association of 
Engineers this week paid a visit of inspection to the Birmingham 
Corporation Interception Department, Montague-street, and were 
received at the ae by the chairman of the Interception Sub- 
committee—Councillor R. F. Martinéau—Mr. W. Holt, super- 
intendent, and Mr. A. Lyall, assistant engineer. . 

Much curiosity bas been excited in Birmingham by the informa- 

tion that Mr. Martin of Calcutta, the agent for the Ameer of 

Afghanistan, is about to engage another batch of Englishmen for 

his Highness’s service, presumably to concern themselves largely 

upon engineering and similar works, This time, it is stated, their 
contracts or agreements will be with Mr. Martin direct, instead of 





with the Afghan Government. Each man who is engaged will 
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it monthly reports of all his work to the agent, and 

on perm nc to him for its performance. 
a nog nd and Cooper, engineers, Handsworth, have made 
ial machinery for the production of a new wire nail which has 
ns introduced by the Triumph Patent Nail and Tack Company, 
Henrietta-street, irmingham. This patent, which has n 
taken out for Great Britain, Europe, and Canada, by Mr, T. J. 
Parkinson, of Birmingham, and which is being worked in conjunc- 
tion with the Eureka Nail ew in the United States, consists 
f a new style of head, which by an ingenious arrangement 
rmits of the nail or tack being withdrawn without damage 
. ond the hole made by the shaft of the nail to the floor or wall into 
which it is driven. The new nail is particularly adaptable for 
floorings, permitting as it does the easy removal of 8 for gas- 
ipe or other repairs, and for the laying of carpets, fixture of 
‘eture-holders, c. It is claimed that the same nail may be used 
Fity times, and is easily removable, even although it may be 

driven quite flush with the flooring or wall, 








NOTES FROM LANCASHIRE. 
(From our own Correspondent.) 


Munchester.—Operations generally during the past week have 
been so much disorganised <*~ holidays—the iron and engineer- 
ing works and the collieries being stopped for three or four days, 
whilst the usual Manchester 'Change meeting on Tuesday was 
scarcely much more than a nominal market—that no very sound 
basis is just at present afforded on which to form an opinion as to 
the actual condition of trade. There is, however, nothing to 
indicate any improvement upon the unsatisfactory outlook of the 
last few weeks, and perbaps the most that can be said is that the 

ition remains about stationary. Makers of pig iron, although 
their contracts are running out, with comparatively little new 
business coming forward, still show no disposition to give way to 
any appreciable extent in their prices, whilst buyers and consumers, 
where they have orders to place, hold back in the hope of bringing 
down the market, and the situation generally may perhaps best be 
described as one of waiting on both sides. 

The Manchester Iron Exchange on Tuesday brought together only 
avery moderate attendance, and the report generally was an almost 
complete absence of business of any moment doing. For pig iron 
there was practically little or no inquiry stirring to test prices, but 
such quotations as were obtainable remained practically unchanged 
from last week. Lancashire makers are still quoting works prices 
at about 42s. to 42s, 6d. for forge and foundry qualities, less 24, 
but at these figures they are almost out of the Manchester market, 
except that occasional small lots of foundry are sold to special 
customers, as district brands are obtainable at relatively much 
lower prices. In the Warrington district, however, where they 
can deliver forge qualities at about 43s. to 433. 6d., less 24, they 
are able to pete with Lincolnshire, which averages 42s. td. net 
cash, and the bulk of their business just now is with forges in the 
above neighbourhood, For delivery in the Manchester district, 
Lincolnshire forge iron can now be bought readily at 41s. 6d., with 
foundry quoted at 43s, net cash, and ordinary foundry Derbyshire 
about 49s. to 50s., less 24. Outside orands of pig iron offering in 
this market are firm at last week’s rates; good foundry Middles- 
brough is still not obtainable under 44s. 6d. to 45s., net cash, 
delivered Manchester, with Eglinton quoted at 47s. to 47s. 6d., and 
Glengarnock about 50s. to 50s. 6d., net prompt cash, delivered at 
the Lancashire ports. 

In the manufactured iron trade there is little or no new business 
of any weight coming forward, and forge proprietors, who have 
been gradually working off their contracts, are now in many cases 
short of work, to keep establishments anything like fully employed. 
Quoted prices, however, remain unchanged, makers saying that 
they are in no position to come below the minimum figures they 
have been taking recently ; for delivery in the Manchester district, 
£5 12s. 6d. is still the average for Lancashire bars, with North 
Staffordshire qualities quoted at £5 17s. 6d.; but exceptionally 
favourable specifications might possibly in some cases be placed at 
a trifle under these figures. Lancashire sheets remain at £7 5s. to 
£7 7s. 6d.; and Staffordshire, £7 7s. 6d. to £7 10s.; Lancashire 
hoops, £6 for random, and £6 5s. for special cut lengths, delivered 
Manchester or Liverpool. 

The steel trade remains in very much the same position as 
reported of late, good foundry hematites averaging about 53s, 6d., 
less 2}, with only a very limited weight of business going on, and 
ordinary steel billets from outside districts obtainable at £4 to 
£4 2s. 6d., with local makers quoting £4 4s., net cash, delivered 
Manchester. Good qualities of steel boiler plates remain firm at 
£6 12s, 6d. as the minimum, steel tank and bridge plates, £6 7s. 6d.; 
and steel b.rs, £6 10s., delivered here. 

There is no specially new feature to report with regard to the 
engineering industries. In one or two cases machine tool makers 
report to me that they are well off for work, but others continue 
only very moderately supplied with orders, and the general run of 
engineering work continues quiet. Somesmall orders have recently 
been given out to locomotive builders, but they continue extremely 
short of work, and the principal establishments are only very ed 
tially employed. The position generally remains that establish- 
ments in exceptional cases are fairly busy, but taking the 
engineering trades all through they are only quiet, and new 
work is still not coming forward in anything like sufficient 
quantity to bring about any real activity generally. 

Going the round of several engineering establishments the other 
day, I came across one cr two improvements in mechani- 
cal appliances and tools to which some short reference 
may te interesting. One of these was a new patent belt 
stretcher, specially designed for textile belting, which Messrs. 
Henry Wallwork and Co., of Manchester, have bw brought out. 
This improved stretcher consists of a right and left-hand screw, 
with a special form of clamp at each end for holding the belt. 
The chief feature in connection with these elamps is that, instead 








tenons any length up to 3in. long in a minute, whilst any desired 
length of tenon can be made by repeating the cut. The machine 
is carried on a strong iron frame, and the attendant with one hand 
holds the timber which has to be cut, whilst with the other he 
operates the machine. The knives can be adjusted to cut tenons 
either in or out of centre, and they will cut one shoulder further 
back than the other when required for rebated edges, 

So far as all descriptions of round coal are concerned, the posi- 
tion generally becomes more and more yp oe although 
pits have been eae from three to four days during the past 
week, little or nothing hus been taken out of stock, and supplies 
continue in excess of requirements. The better qualities for 
house-fire purposes are only in the most limited request possible, 
whilst steam and forge descriptions move off only moderately, and 
buyers who have — hike quantities to place for forward 
requirements are holding back in the expectation of still lower 
prices, So far, there is no further quotable change in prices as 
regards the list rates of the principal collieries throughout Lanca- 
shire, but the increasing k of petition from outside 
districts is not unlikely to force on some further giving way with the 
close of the month. Atthe pit mouth the average prices at present 
remain at about 12s, to 12s. 6d. for best Wigan Arley, 11s. to 
11s, 6d. for Pemberton 4ft. and second qualities of Arley, 9s. up to 
10s. for common house-fire coals, and about 8s. to 8s. 6d. for steam 
and forge coals. With the very restricted production of slack, 
engine classes of fuel are becoming decidedly scarce in the market, 
with a gradual hardening in prices, which will possibly result in 
some further advance for next month. At the pit mouth good 
qualities of burgy readily fetch 8s., best qualities of slack 6s, 6d. 
up to 7s., and common sorts 5s. to 5s, 6d. per ton. 

The shipping trade continues extremely quiet, with ordinary 
Lancashire steam coal quoted at about 9s., and best qualities about 
10s. per ton, delivered at the ports on the Mersey. 

Barrow.—The demand for hematite pig iron is still very small, 
and the Easter holidays have not led to any improvement in trade, 
although the spring and shipping season may now be considered to 
be open. The inquiry from continental, foreign, and colonial 
sources is still very limited, and it is not probable there will be 
much improvement for some weeks to come at any rate. On home 
account the trade doing is not so brisk as was expected a short 
time ago, but there is a rather fuller consumption on local account. 
Bessemer is in fairly large consumption by steel makers. Prices 
are easy at 44s, 11d. for warrant iron, net cash sellers, and 44s. 10d. 
buyers, Makers still quote 45s. 6d. to 46s. for Mixed Bessemer 
Nos, net f.o.b, Stocks of iron are fairly steady. 

Iron ore is still in slow consumption, and the trade doing is 
mainly confined to local consumption. 8s. 6d. to 9s. per ton is 
the price of ordinary qualities of metal, net at mines. Best sorts 
are at lls, 6d. perton. Picked qualities of hematite ore are as 
high as 14s, 

Steel makers are fairly employed, both in the Bessemer depart- 
ment and in the Siemens-Martin branch. Some orders are 
reported for heavy rails for the Indian State Railways and other 
sources, and a few other consignments are in the market which 
are at present being tendered for. Heavy rails are quoted at 
£3 15s. per ton, net at mines. In steel shipbuilding material there 
is a good business doing, and the mills at Barrow are well employed 
on orders for the Barrow and the Belfast shipyards. Plates are at 
£5 7s. 6d., angles at £5 10s., and boiler plates at £6. Tin-plate 
bars are in request at £3 7s. 6d. Other departments of the steel 
trade are quiet, except heavy steel castings and steel forgings. 

Shipbuilding and marine engineering are very briskly employed, 
and much progress is made with the work in hand. Tenders are 
being prepared for several orders which will shortly be given out, 
and it is quite on the cards that Barrow builders will soon have to 
report the receipt of some new work. 

Coal and coke are quiet, but prices are still maintained, coke 
being still at 17s. delivered. 

Shipping is still very slack, and the cargoes of pig iron and steel 
offering for shipment are especially few. Freights remain low. 











THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 


THE remarkably fine weather has caused the Easter holidays to 
be observed more universally in this district than almost at any 
previous season. For the most part, work was ‘‘ knocked off ” the 
night before Good Friday, although in some instances the holidays 
did not begin until Saturday. In the heavy trades, which are at 
present well employed, the establishments were re-opened on the 
morning of the 28th inst. In the lighter industries--cutlery, edge 
tools, silver, and plated goods—the entire week has generally been 
given up to pleasure making. The holiday season is utilised for 
cleansing and repairing purposes, and this year a good deal of 
extra plant in boilers, &c., has been laid down. 

The dulness of trade in the coal districts, to which reference 
has already been made, continues, with no prospect of any early 
change for the better. A number of disputes at various collieries 
in the Barnsley district have caused about a thousand miners to be 
idle. The Miners’ Association have made a levy of 2d. per member 
to support these men. A fair average tonnage is being sent to 
London, but merchants report that competition is excessively 
keen, and prices have a downward tendency. The long spell of 
sunshine is affecting the demand for house coal, and at the various 
collieries quotations are getting easier. Silkstones range from 12s. to 
13s. for best qualities ; Barnsley softs, 11s, to 11s, 6d. per ton ; other 

ualities about 6d. per ton lower. A fair trade is doing with the 
ander ports, steam coal averaging in the best qualities 11s. to 
1ls. 6d. per ton, secondary sorts making 10s. to 10s. 6d. Contract 
prices average about 9s. per ton. The gas companies are able to 
secure supplies at 8s, 6d. to 93. per ton, at which rates there is 
much competition for the orders. Manufacturing fuel is perhaps 
the dullest of all; the sure sign of the supply being in excess of 
requir ts is the quantity being sent to hades. The best 





of having to be bolted down to secure the belt, the grip is effected 
by means of a wedge, which not only holds the belt in position 
with greater firmness as the tension increases, but insures an even 
tension, as on the first pull upon the belt there is a slight slip, 
until the wedge is brought into thoroughly tight grip, and this 
allows the belt to find its own true position, which with the 
ordinary method of bolting the clamps on to the belt is scarcely 
possible, By this arrangement the clamps can be fixed or liberated 
in a few seconds, and it is claimed that belts can be stretched in 
quarter the time that would be necessary with ordinary apparatus. 
At the works of Messrs. Barrington and Sainsbury, of Man- 
chester, I was shown an improved design for barrow hoists, 
built on strong angle iron frames, with steel shafts and stays, 
the shafts running in cast iron bearings, and the handles at 
either end provided with catches for suspending the load. e 
mane is of sheet iron, floor and front, built in angle iron framing, 
and suspended to chains by detachable shackles, the whole —- 
ratus being constructed so that it can be taken asunder in a few 
minutes ready for despatch, and re-erected in a similar space of 
time. The gear is so arranged that the load can be easily and 
quickly raised, and to prevent the usual trouble attached to the use 
of barrow hoists, exact pitch chain and chain wheels are provided, 
which always insures the load hanging straight. A balance 
pee is attached to the opposite ends of the lifting chain, equal 
to the weight of the cage and barrow, plus half the load, so that 
whether the barrow is loaded or empty the oy required in the 
handle is the same, A special feature of these hoists is that the 
whole of the wheels are made in steel, so that in transit there is 
little or no risk of damage by the rough usage to which they are 
ordinarily subjected. 
h me pape 7. sagt oo sat of a terior ne pane og 
ani te are -desi tenoning machine, which is a very simply- 
teal’ dpeonted by hand wer, and constructed for 


slacks make from 5s. to 6s. per ton, but smudge and small coal are so 
abundant that purchasers are getting what they want as low as 
2s, per ton. Manufacturing fuel, however, is certain to improve 
with the expansion in the iron and steel industries. Steel manu- 
facturers and other large consumers complain that prices of the 
qualities they most largely use are ls. higher than at the cor- 
responding period of 1893. They say that they ought not to 
pay more than the gas and railway companies, and talk of 
combining for mutual protection against what they regard as the 
excessive —_ charged by the colliery owners. 

The make of coke is fully up to the average, and prices range 
from 11s, to 12s. per ton. Most of the pits in the South Yorkshire 
district have been laid down for the Easter holidays, and work will 
not be generally resumed until to-day—Thursday. 

In the leading works at the East-end it is reported that the 
English railway companies are placing good orders, while a large 
amount of work is also coming in from India. At the same time 
the means of production are now so largely increased that the 
whole plant cannot be employed until the foreign trade thorougbly 
and generally revives. 

In marine material, the new naval programme is helping to 
make things firmer. It is unfortunate, however, that 


extra demand in the mercantile navy. 
the same as last 
according to the brand, forge iron about 40s. per ton, bar iron 
£5 > to £5 15s,, Bessemer billets £5 10s., Siemens-Martin acid 
steel £6. 

In the lighter trades there are few signs of any improvement, 


— 
lysing business with these markets. 


ouses, whose goods are largely sent to the United States, 
receive most discouraging accounts from their representatives 





admitting timber up to 12in. wide and 2in, thick, and for cutting 


reights 
should be drooping, as it prevents a continuance of the recent 
Prices of material are about 
— Hematites realise 53s, to 54s, per ton 


in settling the tariff arrangements in the United States 
The Sheffield cutlery 





the better until the Wilson measure is settled one way or 
another. From letters received in Sheffield this week it appears 
that the American manufacturers are experiencing the same de- 
pression as importers, and many of them are recalling their 
travellers, some of whom, they complain, are not making expenses, 
Razor making is about the only department of the cutlery trade 
in which there is distinct activity. The manufacturers report a 
good business even with the United States. Razor manufacturers 
and merchants have waited so long for a settlement of the tariff 
uestion that they are unable to hold back their orders any longer. 
e Americans, like the Hindoos, are a shaving people. ‘They use 
more razors than any others on the earth. The difference is that 
the American, as a rule, takes a costly article, while the Hindoo, 
who rarely uses the same razor twice, buys about the cheapest 
that can be made. A good deal is heard about German com- 
etition in the razor trade. The Germans have a reputation 
or hollow grinding. Although great progress has been made 
in Sheffield in hollow-ground razors, several manufacturers 
still send their razors to Hamburg to be hollow ground. 
I saw it stated the other day that certain of our manufacturers 
place a mark on their goods to signify that they have been 
ground in Germany, and a cutlery manufacturer, who does a 
large business with the States, showed me several examples of 
German and English hollow grinding, contending that the German 
work was far superior to that done in Sheffield. It is only fair, 
however, to the Sheffield workmen to say that this idea is distinctly 
traversed both by them and their employers. 
The annual meeting of Charles Cammell and Co., Cyclops Steel 
and Iron Works, was held on the 28th inst., when the dividend of 
74 per cent., as compared with 10 per cent. last year, was 
approved. The cause of the diminished dividend is, as usual, 
the colliery strike. At the meeting the directors stated that 
the outlook for the current year was most encouraging. After the 
meeting the shareholders went over the works and witnessed 
the various processes, amongst others the casting, rolling, and 
chilling of armour-plates according to the latest processes. One 
of the steel plates rolled was for the Magnificent, first-class battle- 
ship. The ingot weighed about 60 tons. The plate, in the rough, 
was 28in. thick, and was reduced under the rolls to 14in.; the 
length was 20ft., the width 9ft., and the weight 36 tons—finished 
dimensions and weight. At the Cyclops are also being produced 
plates for the Renown—battleship—and the cruisers clipes and 
Minerva. Sir Henry Watson, the chairman of the company, 
stated that he did not anticipate another colliery strike like that 
of last year, for, as he put it, ‘‘ both parties had given the other 
such a licking that they would not like to do it again.” 








THE NORTH OF ENGLAND. 
(From our own Correspondent.) 

THis has been a somewhat dull week in the iron and allied 
trades, so far as buying and selling was concerned, but that was 
expected on account of the holidays, and it cannot be said that 
business is really any worse ; on the contrary, the tone is un- 
doubtedly better, and prices are stiffer, with every tendency 
upwards, now that the navigation season has opened so satisfac- 
torily. The deliveries of pig iron on export account have been very 
heavy all the month, and particularly during the last fortnight, 
notwithstanding the holidays, so that the exports for March will 
prove to be very much larger than the average, and, in fact, 
larger than in March for many years past, and will be 
15 per cent. heavier than in March last year, which was 
the best March in recent years. On Monday and Tuesday 
this week, though the first-named day was a general holi- 
day, the shipments of pig iron from Middlesbrough reached no 
less than 10,354 tons. The Baltic ports are being reopened rapidly, 
and consumers abroad have now to replenish their stocks depleted 
by the winter trade. They are making haste to effect their pur- 
chases, for it does not appear likely that they will be able to bu 
on more advantageous terms than those now obtainable. y vetoes | 
ingly this month, up to Wednesday night, there were exported 
from the Tees 69,924 tons of pig iron, against 69,063 tons last month, 
67,346 tons in March last year, and 51,132 tons in March, 1892, all 
to 28th. The deliveries have been remarkably good to the Conti- 
nent, particularly to Germany, Norway, and Italy ; indeed, they 
have seldom been su at this time of the year. But 
trade with Scotland has slackened, though it is still heavier than 
is usual in March. After so many Scotch furnaces were re- 
lighted, a quietening of the demand from that quarter for 
Cleveland iron was only what was to be expected, though 
the price is still in favour of Cleveland at most of the 
foundries in Scotland. The project which has been revived in 
S.otland for the construction of a ship canal from the Forth to the 
Clyde, and to discuss which a conference is to be held at the 
Royal Hotel, Edinburgh, on Monday next, possesses unusual 
interest for traders in this district, as such a canal would enable 
makers here to send their iron direct to the Glasgow district with- 
out transhipment into canal barges at Grangemouth, as at present, 
and this would reduce the cost of delivery, which is now between 
4s, and 5s. per ton. The successful completion of the Manchester 
Ship Canal has stimulated the Scotch merchants to revive the 
scheme which was promulgated years ago. It may not be best for 
the Scotch ironmasters that the project should be carried out, as 
it wil: aid the Cleveland makers in their competition with native iron 
in Scotland. 

The better demand from the Continent is leading to stiffer prices 
for No. 1 and No. 3 Cleveland pigs, which are the qualities most 
required for export ; and No. 1 cannot well be had under 38s. 6d. 
per ton now, while the lowest price for No. 3 for prompt f.o.b. 
delivery is 36s. 3d., and consumers are ready to give it for next 
month’s delivery also, but producers are seldom prepared to take 
that. For the whole of next quarter 36s, 44d. would be paid by 
consumers. Cleveland warrants have changed very little for some 
weeks past, keeping in the neighbourhood of 36s. per ton; and on 
this account speculators have had rather a sorry time, because they 
could not realise enough on their transactions to pay for rent or for 
carrying over, and for interest on the money invested. Business 
for some time has been mainly confined to legitimate trading, as it 
nsually is when there are such small changes in the prices of 
warrants. Last week’s close for Cleveland warrants was at 36s. 2d. 
cash sellers, and on Tuesday—though there was no regular market 
at Middlesbrough—36s. ld. was reported, while on Wednesday 
the close was at 36s. 24d. cash. The stock of Cleveland pig iron in 
Connal’s warrant stores on Wednesday night was 112,858 tons, or 
2697 tons increase this month. For No. 4 foundry and No. 4 
forge, which are both extremely scarce, and can only be had in 
very small |e some producers realise as high a price as they 
get for No. 3, but odd lots of No. 4 foundry may be got at 35s. 9d., 
and grey forge at 35s. 6d. Mixed numbers of East Coast hematite 
iron are strong at 45s. per ton f.o.b., but buyers generally offer 
only 44s. 6d., as Cleveland hematite warrants are even lower than 
that. Foreign ore is not likely to be —— now that freights 
are improving, and the reopening of the Baltic will take away 
vessels from the ore trade. The ore freight rates now are :—Bilbao- 
Tyne Dock, 5s.; Bilbao-Jarrow, 5s.; Bilbao-Stockton, 5s. 6d.; 
Bilbao - Middlesbrough, 5s, 4}d.; Benisaf-Stockton, &s. 74d.; 
Marbella-Tyne, 7s. 9d.; Porman-Middlesbrough, 8s. 9d. Average 
Rubio ore for early delivery is fully 12s. 9d. per ton. 

More satisfactory reports are given by a — many of the 
finished iron candace, and steel plate and angle makers also 
are doing better, partly because of the Admiralty orders which 
have induced private consumers to come forward. It does not 
appear that any firm on the North-East Coast has been fortunate 
enough in securing the order for either of the first-class battleships 
that are to be built in private yards, but the plates and angles will 
be required for them wherever they are constructed, and this will 
diminish the competition. Prices of shipbuilding material are firmer. 
Steel ship plates are quoted £5 5s.; steel es, £4 17s. 6d.; iron 





in America, 





There is no hope whatever of any change for 





ship plates, £4 17s, 6d.; and iron angles, 12s, 6d. per ton, 
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all less 24 per cent, discount and free on trucks at producers’ 
works. Common iron bars are procurable at £5; best bars at 
£5 10s.; and double best at £6 10s., all less 24 per cent. and f.o.t. 
The rail trade continues extremely quiet, and producers are taking 
less than £3 15s. for — steel rails, as their prospects are not 
encouraging. The official accountant to the Conciliation Board 
reports the net prices for plates realised by the Consett Company 
during the three months ended February 28th differed so little 
from those of the previous three months that wages at the 
company’s plate mills for the quarter commencing April 1st will be 
the same as those now prevailing. Other steel works regulate 
their wages by the ascertainments at Consett. So satisfied are 
the Consett workmen with the principle of having wages regulated 
by sliding scale, that the men employed at the company’s new 

le mill have asked the firm to agree to the establishment of a 
sliding scale in that department of their works. The directors of 
Sir W. G. Armstrong, Mitchell, and Co., of Elswick and Low 
Walker, have announced the payment of an interim dividend at 
the rate of 5 per cent. per annum to the ordinary shareholders, 
and 4 per cent. per annum to the preference shareholders, 

The ironfounding and engineering industries are beginning to 
suffer from labour troubles ; indeed, a strike has already resulted 
of the moulders at some of the engineering works at Stockton, and 
the men have given notices at most other establishments in the 
North of England to terminate engagements next week if their 
demands are not complied with. Theyseem to havean exaggerated 
opinion of the benefits that have accrued to their employers from 
the improvement, and they think that they ought to have an 
advance of 3s. 6d. per week on time wages, and 10 per cent. on 
piece prices, which the employers say the state of trade does not 
warrant. Some of the latter are disposed to grant 2s. advance on 
time wages, and 5 per cent. on piece prices, but the men generally 
do not appear to be inclined to accept any such compromise, thongh 
it is evident that with so many men unable to find regular employ- 
ment trade has not made the progress that they affect to believe. 
The improvement is more in the quantity of the work undertaken 
than in the value, and as yet most of the masters are working on 
their low priced contracts. Ata few establishments the men are 
working at an advance of 2s. per week for time and 5 per cent. for 
piecework, but only conditionally, the rates to be altered when a 
general settlement is effected in the district. The situation gene- 
rally in these departments is rather serious, and will hamper 
business also in the shipbuilding and iron industries. 

The directors of the North-Eastern Railway have at last yielded 
to the repeated desires of the Sunderland Corporation and the 
Chamber of Commerce to improve the accommodation of the 
Central Station. They propose to extend the station through to 
Borough-road on the south, where the booking offices are to be 
situate, thus giving a large platform space. At the north end it 
is proposed to increase the space for passengers from 4800ft. to 
11,500ft. The steps that now lead down to the platform at the 
north end are to be replaced by inclines. The cost of the whole 
of the alterations is estimated at £50,000. Whether this will 
satisfy the corporation remains to be seen ; several of the members 
contend that while the extra accommodation will remove some 
difficulties, it is totally inadequate to the wants of the town. 

‘The gas coal collieries are working irregularly in many cases in 
Durham, but greater animation is shown in Northumberland, 
where tke busier season is coming on. The Seaton Delaval Cval 
Company is about to introduce the electric light into its new 
colliery at Hartley. The necessary plant is now being laid down 
to supply the heapstead, engine-rooms and workshops, the under- 
ground workings, the stables, the extensive haulage machinery, 
and the tramways to the face of the coal. It is claimed that the 
Seaton Delaval Colliery was the first in the North of England, and 
in fact in the United Kingdom, to manufacture gas for their own 
pits to use in their own colliery. 








NOTES FROM SCOTLAND. 


(From our own Correspondent.) 


THE pig iron market resumed on Tuesday after the holidays. 
At the opening business was dull, with an easier tendency in prices. 
There was afterwards, however, a rather better inquiry, and the 
loss in prices was regained, business being done in the different 
classes of warrants about the closing rates of last week. 

The shipments of pig iron from tch ports in the t week 
have been 6550 tons, compared with 7510 in the corresponding week 
of last year. 

The prices of makers’ iron are as follow:—G.M.B., f.0.b. at 
Glasgow, No. 1, 44s. 3d.; No. 3, 43s. 3d.; Carnbroe, No. 1, 
46s.; No. 3, 45s.; Clyde, No. 1, 49s. 6d.; No. 3, 46s. 6d.; Gart- 
sherrie, No. 1, 51s. 6d.; No. 3, 47s. 6d.; Calder, No. 1, 52s.; 
No. 3, 48s.; Summerlee, No. 1, 53s.; No. 3, 47s. 6d.; Gle - 
nock, at Ardrossan, No. 3, 48s.; Dalmellington, No. 1, SS 
No, 3, 45s. 6d.; Eglinton, No. 1, 48s.; No. 3, 45s. 6d.; Shotts, at 
Leith, No, 3, 50s. 6d. Several brands continue scarce, and it is 
noticeable that Ayrshire pig iron has been generally advanced 
6d. per ton since last report. 

One extra furnace has been lighted to produce ordinary pig iron 
at Carnbroe, and the total number now in operation in Scotland is 
sixty-seven, compared with sixty-six last week, and seventy at this 
time last year. The output of ordinary pig iron is still less than it 
was a year ago by about 1300 tons per week. Hematite, on the 
other hand, shows a small increased production, extending to about 
300 tons a week. There has been a firmer feeling in the market 
for hematite. But for the well-sustained petition of Cleveland 
and Cumberland against the Scottish makers there can be no doubt 
that this branch of the trade would have been in a much stronger 

ition, because the wants of the steel makers are constantly 
increasing. 

The shipbuilding trade continues to advance in activity week by 
week. A considerable amount of new tonnage is announced, in- 
cluding an Admiralty order for a new battleship, placed with the 
Messrs. Thomson, at Clydebank. In connection with the ship- 
building trade, a number of branches of industry are receiving 
benefit, including the tube makers, rivet makers, workers in 
copper, brass, and other metals, as well as ship furnishers of every 
description. 

For different kinds of machinery the inquiry is said to be im- 
proving, although the export trade in this branch still appears to 

¢ behind what it was a year ago. A contract for making a large 
and complete plant for crushing and concentrating sugar is reported 
to have been secured by Messrs. Campbell and Calderwood, of the 
Soho Engine Works, Paisley. 

The steel trade presents no new feature, except that the 
activity to which reference has already been made is increasing. 
There is every prospect of a continuance of this state of matters 
throughout the year. The demand for steel for abroad is com- 
paratively poor, the improvement being altogether confined to the 
home branch of the trade, and especially to shipbuilding material. 
There is still much room for improvement in the demand for 
firished iron. 

The shipments of iron and steel manufactured goods from the 
Clyde in the past week embraced locomotives to the value of 
£5720; sewing machines, £10,831; other machinery, £21,227 ; 
steel, £8320; and miscellaneous iron goods, £13,463. 

The miners in a number of districts are intent on carrying out 
the policy of restricting their labour to four days a week, as 
resolved upon at a recent conference of their leaders in Glasgow. 
So far, however, their action does not appear to have had much 
effect on the market. The shipping demand for coals on the West 
Coast is poor. There is, however, some improvement in the 
inquiry at eastern ports, and the inland consumption for manufac- 
turing purposes is active. The prices are about the same as those 
quoted last week. The total coal shipments are 5266 tons over 





those of the preceding week. 





The leaders of the miners have this week instituted a new society 
to be known as the Scottish Miners’ Federation, and they claim 
that the membership already amounts to upwards of 50,000. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


MoNMOUTHSHIRE took the lead decidedly in iron and steel last 
week, and one of the notable events—unfortunately too rare in the 
present times—was the despatch of an important cargo of 1100 tons 
of rails with accessories in the form of railway iron to Seville. Then 
the import of pig was considerable from Ulverston, and of ore to 
Ebbw Vale Works from Bilbao, and I am glad to note that the 
activity recently noticed at Ebbw Vale and Blaenavon continues, 
In addition, two large cargoes of old iron came into Newport, one 
from London and the other from Southampton. 

Looking at the iron and steel trade of the whole district, it is far 
from encouraging. ‘There is such a small demand for rails; and of 
late, owing to slackness in the tin-plate trade, the make of steel 
bar, which had arisen in the district to a position of importance, 
has shown weakness. With so many tin-plate works laid off, it 
was to be expected that our ironmasters would suffer, and it must 
also be noticed that Barrow and Harrington are strong competitors 
for steel bar orders for Wales. The result is now and then partial 
slackness, Cyfarthfa only really busy. 

I noticed this week at Cyfarthfa Works considerable activity in 
the brickworks, and a marked extension being carried out. Ebbw 
Vale hitherto has had a good general demand for best bricks, and 
their sample is unquestionably good. Cyfarthfa is, however, 
aiming also at excellence, and Mr. Wm. Evans, the manager, in 
this as in steel, goes in for first place. 

I see that the Dowlais yen ge O which also has a brick works 
is importing firebricks from Glasgow. It is also keeping up 
strong importations of ore fron Decido and Bilbao, 

Wages in the iron and steel districts remain low, and compare 
very unfavourably with those now enjoyed by the colliers. I have 
a strong impression that another advance will be declared to the 
colliers at the next audit. — are much gratified. There is not 
in connection with the iron and steel trades an entire absence of 
hopeful signs. A revival in the tin-plate trade would act speedily 
and favourably upon the steel works. At Swansea this week it 
was stated confidently that an active period was not a long way off. 
The Swansea and the Cwmfelin Works are now in a satisfactory 
condition. Prospects are idered good. At the Swansea 
Works trade is brisk, every department, it was stated on Change, 
being in full work, and a new tin-house is being erected. There 
are slight gleams, compared, it must be added, with a good deal of 
inactivity, which the week’s clearance show forcibly. Last week 
the exports of tin-plates only totalled 29,692 boxes, while the 
receipts from the works came up to 40,855 boxes. Stocks now 
amount to 306,785 boxes, as compared with 260,240 boxes corre- 
sponding per‘od last year. 

One of the good signs is that makers are importing largely of 
raw material. 

It is stated that Mr. Henshaw, who has had a long and excellent 
career as manager of the Brecon and Merthyr Railway, has been 
selected to fill the appointment at the Alexandra Dock, Newport, 
vacant by the death of Colonel Lyne. Whether Mr. Henshaw will 
hold a dual ai ointment remains to be seen. If not, jhis retire- 
ment may indicate other changes, which are likely should the East 
Glamorgan line become a fact. That this line will be vigorously 
op is certain. 

The Bute Dock Company has retired from the prosecution cf 
offenders for polluting the Taff. 

As anticipated, the week of the coal trade immediately preced- 
ing the Easter holidays was a ‘“‘ big one.” The Cardiff ports by 
their collective total showed the ‘“‘ biggest total on .” This 
has now been followed by a natural reaction. 

The steam coal market remained firm up to Saturday, since 
when it has been difficult to get reliable prices, but if anything, 
the market has shown an upward tendency in steam coal. Quota- 
tions this week, Cardiff, were as follows: — Best steam coal, 
12s, 6d. to 12s. 9d.; seconds, 12s. to 12s, 3d.; inferior, 11s. 6d. to 
lls. 9d.; best small, 6s. 9d. to 7s. 3d. 

The downward tendency, and slack demand for house coal 
continues. The best is now only quoted from 13s., which is also the 
figure for No. 3 Rhondda, brush 10s., small 8s., No. 2 Rhondda is 
selling at 9s. to 9s. 6d., through 7s. 6d. to 8¢., small 5s, 3d. 

Quotations this week in patent fuel and pitwood also indicate 
weakness. Patent fuel is now selling from 12s, Pitwood from 
14s. 6d. These are Cardiff quotations. 

On ’Change, Swansea, this week, patent fuel was offered at 
10s, 9d. to 1ls.; pitwood at 16s. 6d. to 17s.; Tafna ores, lls. At 
Cardiff, Biltao ores sell from 11s, 9d. to 12s. 

Coke is only in moderate demand throughout the district at late 
quotations, 

On ’Change, Swansea, mid-week, the following quotations ruled: 
Pig iron, Glasgow warrants, 42s. 114d.; Welsh bars, £4 15s.; steel 
rails, heavy, £3 15s. to £3 17s. 6d.; light, £4 10s. to £4 15s.; sheet 
iron, singles, £6 10s. to £6 15s.; steel sheets, singles, £6 10s. to 
£7 10s.; Bessemer steel bars for tin-plate, £4 2s. 6d. to £4 5s.; 
Siemens best, £4 5s. to £4 7s. 6d.; tin plates, coke, 10s. to 10s. 3d.; 
Siemens, 10s. 3d. to 10s. 6d.; best charcoal, 11s, 9d. to 12s. 9d.; 
block tin, £69 15s, to £69 17s. 6d. 

The connection between Swansea and other countries was 
curiously illustrated one day this week by the arrival of the 
following importations :—Copper ore from Port Nolloth, blend ore 
from Antwerp, iron ore from Bilbao, sulphur ore from Pomaron, 
railway materials from France, ice from Sweden, sulphate of potash 
from Treport, flooring materials from Frederickstadt, pitwood from 
Bordeaux, and spelter from Treport. A good deal of blend ore 
and zine ore has been coming in lately, showing that the various 
industries around Swansea are fairly placed. 

The patent fuel trade has been illustrated by cargoes of pitch 
from Dublin and Preston. Consignments of patent fuel during the 

ast week have been moderately good, Algiers taking 1300 tons, 
taly 3350, France 500 tons. 

The Graigola patent fuel works dispute will very likely be 
settled this week. The proprietors have offered the men 5s, 4d., 
with a prospective advance of 6d. per day, according to the 
miners’ sliding scale. 

By the intervention of the Sliding Scale Committee the Ffaldan 
colliers’ strike has been settled. 

At the meeting of delegates at Ton, in connection with the 
Cambrian Association of Miners, the recommendation of the Cardiff 
Conference to the colliers only to work fifty-four hours per week, 
and thus restrict the output, was adopted. 

The bottom vein of coal at Mardy, so long supposed to exist, 
has at length, thanks to the skill of the manager, Mr. Myles, 
been satisfactorily proved. It is 5ft. thick, of excellent quality, 
with a good top. 











NOTES FROM GERMANY. 
(From our own Correspondent.) 


ALTHOUGH only a moderate amount of business has been done 
this week in the iron and allied trades, producers have fully main- 
tained their prices, and the tone of the market must be described 
as satisfactory. Prospects are rather encouraging, the tendency 
of prices being towards an advance in some branches. During the 
whole of the past week the tone of the iron business in Silesia has 
been gradually improving. There is quite a hopeful feeling with 
regard to the future, especially in the finished iron and engineering 
department, and here and there dealers in iron have raised their 

uotations. Sheets, for instance, have advan M.1 p. 
too kgr., so that they are now standing at M. 150 p.t. The 
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rolling mills are, with few exceptions, in lively occupati 
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urin e last few weeks, and a fair activit 
works for ~— time ahead. 7% Soeened te the 
e iron e in Austria-Hungary cannot be repor 

changed since former letters. Pig iron is firm. Min the finished 
iron department there is a lively demand experienced for most 
articles, but the prices quoted are still considered as too 
which is the more keenly felt because there appears to be but 
little hope for a speedy improvement. The wagon factories com- 
plain of a decided want of employment, there being but very little 
animation noticeable in the railway department. Scrap iron is in 
good request, and the prices paid are satisfactory, Business in 
the different branches of the Belgian iron and etea! trade does not 
exhibit any novel feature since previous weeks. Prices have not 
altered, nor is it at all likely that there will be any change in the 
direction of improvement for some time to come, competition 
being extremely keen in all branches of the iron industry, 

A quiet but regular business is done on the French iron market 
although but few orders of importance have been secured lately, 
Quotations for bars are rather firmly maintained, M. 155 p.t. being 
the price quoted, while girders stand at M. 165 p.t. Plates, No. 2 
fetch 1908. to 195f.; galvanised iron wire, 326f. to 382f. p.t.’ Some 
rather important orders for railway requirements are expected to 
be given out shortly, the Compagnie de !'Ouest contemplating the 
extension of existing lines. 

On the whole, a fairly confident tone prevails on the Rhenish- 
Westphalian iron market, and the business transacted in most 
departments may be considered as tolerably satisfactory. Since 
last week a further improvement is noticeable in the demand for 

ig iron, spiegeleisen being specially well inquired for in the 

iegerland. © prices quoted for the different sorts of pig iron 
are still the same as during previous weeks, but considerable firm- 
ness is exhibited in most instances, Concerning the manufactured 
iron trade demand and inquiry have been fairly good upon the 
week, and prices are firm, but show no inclination to rise, In 
bars the healthy inquiry that was formerly noted has continued, 
and there is also quite a — demand coming in for girders, For 
both articles the prices are but weakly maintained, which is only 
natural when competition is so keen as at the present moment, 
Hoops are in decidedly better request now than during previous 
weeks, consumers showing less reserve on the whole ; quotations 
are firm, without, however, leaving much profit. About the same 
can be told of plates. At the sheet mills a fairly good activity is 
being maintained, although there is rather less doing this week 
than last. Foundries and machine factories, as well as the 
wagon shops, are but irregularly occupied. 

The production of pig iron in Germany, including Luxemburg, 
was during month of February, 1894, 403,374 t., of which 127,499 t, 
were fo’ pig and spiegeleisen, 31,189 t. Bessemer, 184,856 t. 
basic, and 59,830 t. foundry pig. Production in February, 1893, 
amounted to 364,284 t.; in January, 1894, it was 426,418 t.; from 
1st January to 28th February, 1894, output amounted to 829,792 t., 
against 751,510 t. for the same period the year before. The works 
of the Saar and Mosel district alone have produced in February of 

resent year no less than 27,516 t. forge pig, 43,988 t. basic, and 
10,268 t. foundry pig, together 81,772 t. Against 87,709 t. pro- 
duced in January, output has decreased 68 per cent., compared 
to February last year, when production amounted to 76,221 t.; 
output has increased 7°3 per cent. Production of pig iron during 
the first two months of previous year was 157,359 t., against 
169,481 t. for the same period this year. 

The output of gold is reported to have been :— 





Pud. Pud. 
1883 2181 1888 2146 
1884 2178 1889 2274 
1885 2015 1890 2403 
1886 2041 1891 2880 
1887 2128 1892 2601 








AMERICAN NOTES 
(From our own Correspondent.) 
New York, March 20th, 1894, 

THERE is a slight improvement in business throughout the 
country due to the opening of the spring season. Pig iron pro- 
duction is increasing, and there is a little increase in orders for 
iron and steel products in all interior markets. The tariff yuestion 
will be disposed of probably in April, and orders will then be 
placed by a large number of concerns for ~ gy and summer 
supplies. No. 1 foundry at tide-water is 13 dols.; No, 2, 12 dols.; 
forge at mills, 11°50 dols.; steel billets, delivered, 17°50 dols.; 
steel rails, 24 dols. Greater activity is visible in some of the 
aa machinery works, locomotive, and car works. Steel rail 
makers have never had as little business on their books. The 
situation is disheartening. Coal mining is away behind last year. 
Railroad gross earnings for February are 12} per cent, less than 


February, 1893. Competition has about exhausted itself in 
depressing prices. Manufacturing interests anxiously await the 
action ef Comguen on duties. Building operations are encouragin 


materials have decline 
ted reduction in the 
It is probable 


in all sections heard from, All kinds o' 
to unheard of prices, and with an ex 
building trades much new work will be undertaken. 
serious labour troubles will be averted this season. af 

The volume of business increases slowly, but in some lines prices 
are lower. Stocks of all kinds of manufactured goods are kept at 
alow point. Buyers cover only to fill new orders. The money 
markets are easy because of industrial and commercial inactivity. 
Railroad gross earnings expand very slowly, but net earnings make 
a better showing because of extreme economy enforced. The 
distress among the wage-workers is less intense because of increas- 
ing employment. At the larger mercantile centres distribution of 
general merchandise is perceptibly improving, but in iron and 
steel it is not possible to report any increase in demand, except in 
structural material and pig iron, ‘The conditions are unfavourable 
for a rapid improvement, though a great deal of heavy construction 
work is planned for the coming season. Western railroad builders 
will be in the Chicago and Pittsburgh markets for sixty thousand 
tons of steel rails during the second quarter of the yeer. 








AxouT two years ago a pavement made with Buckeye 
Portland cement was laid on one of the main streets of Bellefon- 
taine, 0., which has worn so well that other streets have since then 
been paved in the same manner, The method of construction is 
described in the Engineering Record as follows :—The subgrade was 
first formed and well rolled to a good surface 6in. below the grade 
line, a 4in, tile drain with tarred paper at the joints being laid 
just inside each curb. The lower course of pavement was din. 
thick and formed of one part of Buckeye Portland cement to four 
parts of clean gravel and sand mixed in the proportion of two parts 
of gravel to one part of sand. These materials were mixed by 
machine, with enough water to show on the surface when weil 
rammed. The 2in. top course was mixed of equal p of cement 
and clean sand or crushed granite and was laid like the bottom 
course, A very thin layer of this top was first rabbed into the sur- 
face of the bottom course to insure adhesion. The entire pave- 
ment was separated into regular blocks about 5ft. square, and the 
surface was broken in continuous lines from end to end and side to 
side at intervals of 4in. by V-shaped grooves, lin. wide and jin. 
deep. The blocks laid over pipes were given joints sloping in such 
a manner that each block could be raised without disturbing apy 
other. The curbs used with these Dan taemg.nos are composed of one 
part of the same kind of cement and three parts of sand, and are 
raised above, but form part of, the blocks on each side of the pave- 
ment proper. The contractor guaranteed to keep this pavement 
in good order for five years. e materials required per square. 
yard were 144 Ib. of cement and 4 cubic feet of gravel. 
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LAUNCHES AND TRIAL TRIPS. 





‘ inst., Messrs. Ropner and Son 

Cn the Oe i; some steamer of the following 
launched a stee : 

jimensions, Viz. :— Length over all, 333ft.; 
breadth, 4ift. 6in.; depth moulded, 24ft, She 
will be classed 100 Al at Lloyd’s, and carry 
4g00 tons deadweight on Lloyd’s freeboard. She 
has break poop, raised quarter-deck, and partial 

wning deck, large deck-house for engineers and 
“fioors ceilular bottom for water ballast, and is 
built on the web frame principle, having all the 
jatest improvements for a first-class << 
steamer. Her triple-expansion engines are by 
Messrs. Blair and Co,, of 1000 indicated horse- 
é with two large steel boilers working at 
power, Te . 
i60lb. She has been built for Bergen owners, 
and the name of Fortuna was given to her by 
Miss Ropner, on behalf of Mrs, Olsen, wife of the 

ing owner. 

™the. .. Cathcart Park, just completed for 
Messrs. J. and J, Denholm, Greenock, by Messrs. 
Cumming and Ellis, shipbuilders and engineers, 
Inverkeithing, had a successful trial on the Forth 
a few days ago. ‘The vessel, which was described 
when launched, is 180ft. by 27ft. 6in. by 13ft. 6in., 
having engines 1din., 25in., and 40in., by 27in. 
stroke, with large multitubular boilers for sup- 
plying steam to main engine, and donkey boiler 
to supply steam for three 6in. by 10in. Clarke- 
Chapman winches. She is of the raised quarter- 
deck type, and has handsomely fitted up saloon 
and accommodation for officers amidships. The 
vessel having run twice between the Lights was 
found to have attained a ape of over 10 knots, 
which was considered highly satisfactory by the 
owners. The engines, which were — by 
Messrs. Muir and Houston, engineers, Glasgow, 
worked without the slightest hitch, and to the 
satisfaction of the company’s superintendent, 
The vessel is leaving Inverkeithing for some of 
the ports on the Forth to take in her first cargo. 

The Campbeltown Shipbuilding Company 
launched from its yard, Campbeltown, Clyde, on 
Tuesday, the 20th inst., a handsomely-modelled 
stee! screw steamer of 2800 tons deadweight. The 
engines, which are triple expansion, have been 
supplied by Messrs, Rankin and Blackmore, Eagle 
Foundry, Greenock. The steamer has long raised 
quarter deck aft, part awning deck forward, water 
ballast in cellular double bottom, complete and 
speedy pumping arrangements, steam windlass 
and steam and screw steering gears, and all the 
latest improvements for navigati the ship 
cnacnielll, and for the speedy loading and dis- 
charging of cargo, including large steam winches, 
Steam will be supplied by two large boilers, work- 
ing at a pressure of 1701b, The average speed 
loaded at sea is to be 94 knots, on a small con- 
sumption of fuel. The vessel has been built to 
class 100 Al at Lloyd’s, under special survey, for 
the General Steam Navigation Com at London, 
and is intended for their trade on the fest Coast 
of Africa. The steamer was named the Guillemot 
by Miss Amelia Mackay, Greystone Cottage, 
Campbeltown. 

On Thursday afternoon, the 22nd inst., Messrs. 
Craig, Taylor, and Co., launched from their 
Thornaby Shipbuilding Yard, Thornaby-on-Tees, 
the first of two very bandsome steel screw 
steamers, built for the South American trade. 
The dimensions are 288ft. by 41ft. by 24ft. 7}in. 
depth, moulded, The vessel is built to the 
highest class in Bureau Veritas, to the awning 
deck rule, and is on the web-frame principle, 
with cellular bottom for water ballast right fore 
and aft. She has six powerful steam winches and 
steam steering gear, by Messrs. R. Roger and 
Co.; patent direct steam windlass, by Messrs, 
Emerson, Walker, and Thompson Bros.; Hasties’ 
screw gear aft, and all modern improvements, to 
fit her for her special trade. She has also ve 
superior passenger accommodation in a large dec 
house amidships, including handsome smoke- 
room. The — are being constructed by 
Messrs. Blair and Co., the cylinders being 2lin., 
35in., 57in., by 39in, stroke, two large steel 
boilers 160 1b. pressure. The vessel has been 
built under the superintendence of Mr. Hein. 
Wiengreen and Mr. C. Hansen, the representa- 
tives of the owners, Messrs. A. UC. de Freitas and 
Co., of Hamburg. On leaving the ways she was 
named the Macedonia by Miss Maggie Craig, 
daughter of one of the builders, 

On the 23rd inst. Messrs. Wm. Simons and 
Co., of Renfrew, launched a powerful bucket 
hopper dredger, constructed to the order of the 
West Australian Government for the improve- 
ment of the port of Fremantle, It is built under 
the direction of Messrs, Coode, Son, and 
Matthews, C.E., Westminster, for whom Mr. 
Wilson Wingate, naval architect, acted as super- 
intendent during its construction. The dredg- 
ing gearing is of steel, and fitted with friction 
arrangement to prevent undue strain coming on 
the machinery. Special appliances are provided 
for the removal of rock, as well as for the lifting 
of large quantities of softer material. The 
engines are triple-expansion, of 550 indicated 
horse-power, steam being supplied from two 
boilers of 1601b, — having feed-heaters 
and evaporator. The cabins for officers and crew 
are amidships, and well adapted for a warm 
climate, 

On March 19th, 20th, and 2Ist, the steel screw 
steamer Aco was taken to sea, and was put 
through a very complete series of progressive, 
full speed, an consumption trials. The vessel 
has been built by Messrs. D. J. Dunlop and Co., 
Port Glasgow, to the order of the Holland- 
American Cotton Oil Company, under the superin- 
tendence of Messrs, Flannery, Baggallay, and 
Johnson, and is built under the spar-deck rules 
to the highest specification of Lloyd’s and Veritas 

tries. The vessel is built on the tank 
system for ing cotton oil in bulk, and has 
portable ceiling for laying in the tanks when it is 

ed to ay cotton seed or any other general 
cargo. Her dimensions are:—Length, 383ft.; 
breadth, 43ft.; —_ 30ft.; and is designed to 
carry a deadweight of 4800 tons. The triple- 
expansion engines and boilers are constructed by 
the contractors, the cylinders of the engines being 
25in., 40}in., and 65in. diameter, all witha stroke 
of 48in, The auxili engines and pumps 
number eighteen for the various requirements of 
the trades, The trials took place in exceptionally 
fine weather, and were very successful, the vessel 
attaining a speed of over 12 knots, 


THE ROMNEY MARSH SEA WALL. 


From the official reports of the engineering 
experts called in to examine the dangerous condi- 
tion of the Romney Marsh sea wall it is fully shown 
that the whole of the Romney Marshes ran peril 
this winter of being once again reclaimed by the 
sea as its bed, after a lapse of hundreds of years 
since the R first enclosed and drained it as 
dry land ; and the danger this spring from bigh 
tides and gales cannot be said to have passed, for 
the engineers ider the equinoctial gales may 
still do t damage. The protection is formed 
by a wall nearly four miles long, and so much 
was this damaged during two gales in the winter 
that the inhabitants of the marsh became alarmed, 
and Messrs. Coode and Matthews, were sent for. 
Mr. Matthews, after examination, was of opinion 
that further independent expert opinion should 
be obtained at once. Mr, J. Wolfe Barry joined 
him, and the following are the main points of 
their joint report :— 

‘* The total length of thesea defences of Romney 
Marsh from the Grand Redoubt to the coastguard 
station of St. Mary’s is nearly four miles, The 
area of the marsh is 24,000 acres, the level of 
which varies from 8ft. to 11ft. below high water 
of a spring tide, Its security thus depends 
entirely upon the upkeep of its sea def and 











admissible. ‘The wall has come into their hands in 
an extremely shattered and dilapidated condition, 
and they feel themselves obliged to disclaim any 
responsibility for the safety of the existing works 
or of the level,” 
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14th March, 1894. 
5316. Hee. Puiates for Boots, &., H. Tittel, Man- 


chester. 
cme Wueets, J. Carol and J. Brady, 
t 


‘ast. 

5318. CoLourine Marrters, E. Knecht and J. Altschul, 
Manchester. 

5819. Rotary Enoines, A. Paul, Glasgow. 

5320. Stream Borters, G. Leuchs, Manchester. 

5821. Reoisters or Dampers of Stoves, J. H. Watts, 


on, 

5822. Securnrnc Packine Cases, &c., G. H. Ellis, 
on. 

5328. Game of Sxrix, W. Kershaw and J. B. Brierley, 





were a breach to occur in the wall and bank 
consequences of an extremely disastrous character 
to property and stock, and possibly also to human 
life, might be occasioned. It is not too much to 
say that such a disaster as an extensive breach 
would, if accompanied by a series of high tides, 
result in absolute ruin to the level and to the 
interests associated therewith. It therefore be- 
comes of vital moment that the sea defences 
should, without loss of time, be placed in a per- 
manently satisfactory condition, for although the 
fact that damage to the wall has happened from 
time to time without any serious disaster to the 
level may have lessened apprehension and induced 
a feeling of security, nevertheless the present 
serious condition of the defences should certainly 
be regarded as altogether exceptional, and as 
urgently demanding early and systematic treat- 
ment,” 

The conditions appeared to the engineers upon 
their visits so alarming that they advised at once 
an increase of the staff of labourers on the wall 
in case of emergency. Groynes were to be 
hurriedly thrown out for trapping and retaining 
the beach, and faggotting was to be resorted to 
for the same purpose, 

In describing the sea defences, the engineers 
say they occupy four miles of sea front, of which 
two and three-quarter miles is composed of an 
almost continuous wall, which consists of a clay 
embankment, carried up to from l0ft. to 13ft. 
above high water or ordinary spring tides, the 
top width being about 20ft., with an inside slope 
somewhat less than twoin one. The sea face of 
the wall is pitched with Kentish ragstone which 
has been carried forward as the foreshore has 
become denuded, until the slope has attained a 
breadth of 140ft., the inclination being about six 
or seven to one. The sea breaks against this wall 
its entire length. a 

Great difficulty has always been experienced in 
maintaining the wall, due in no inconsiderable 
degree to the scouring of the foreshore at the 
foot of the pitching and the dislocation of the toe 
of the work arising therefrom. Mr. Walker in 
his report, written in 1837, pointed out that the 
scale and strength of defence were by no means 
suited to the magnitude of the property or its 
exposure, 

he engineers looking after the defence since 
that date have frequently called attention to the 
serious damage that had occurred to the pitching 
and the utterly worn-out condition of the work. 

The engineers propose as rectification of the 
bad state of affairs that the old system of groynes 
and wall should be at once instituted. The 

roynes to be 200ft. in length and 300ft. apart. 

hese they believe will trap the beach and retain 
it as extra protection. For three-quarters of a 
mile the old wall must be entirely reconstructed 
reverting to a slope face of the same height and 

radient as formerly, but as the new groynes 
ie an essential part of the pro , they 
think it will be sufficient to make the pitching of 
Kentish ragstone 80ft. in width instead of 140ft., 
as before, This huge work should be commenced 
immediately after the equinoctial gales, and it is 
improbable that the work to be executed this 
year will have to be confined, by reason of its 
extent, to that portion of the front which lies to 
the eastward of Willop Sluice, but it is desirable 
that as many groynes as possible should be 
erected to the westward of that point, to promote 
growth of beach and sand, to prevent the whole 
work along its length being disturbed during 
next winter. 

The engineers estimate the cdést of the works 
recommended as follows :— 

‘Seven groynes on the War Department fore- 
shore and in front of the Grand Redoubt, neces- 
sary for the level eastward of the canal sluice, 
£2450; new pitching and thirteen groynes 
between canal and Willop Sluice, £25,000; 
twenty-three groynes to westward of Willop 
Sluice for the protection of that portion of the 
foreshcre which lies between the last-named 
point and Dymchurch, £8050; contingencies 
and all charges in connection with the execution 
of the works, 15 per cent., £5325; total, £40,825 


—say, £41,000. 

‘*We would s t that the War Department 
be approached with a view to their contributing 
the sum of £2450, plus 15 percent.; contingencies, 
&c., £2817; the estimated cost of the groynes 
proposed to be erected along that portion of the 
sea front in which, the Zimes says, they are 
interested. ‘Turning now to the financial aspect 
of the case, we find that during the last twenty 
years the sum of £68,632 has been expended on 
the sea wall, giving an annual average outlay of, 
say, £3400 per annum, which would be equal to 
a ‘scot’ or annual rate on the entire level for 
sea defences of 2s. 10d. per acre. They suggest 
that the money required for the new works 
£41,000, should be borrowed at 4 per cent., and 
repayment of the principal be made in twenty 
years ; this would work out ina ‘scot’ fee of 
3s, per acre, They regret that they cannot 
advise less costly works, as only a radical and 





effective treatment of the sea front is now 





5824. PARLOUR Game, W. Kershaw and J. B. Brierley, 
Manchester. 
ag od IMPROVED PRINTING StepreD InpExgs, G. Clark, 


don, 
5826. Gas Fires, &c.,G. Breeze and W. B. Gillard, 
London. 
5827, Wire Fasrics for Hanpues, F. Biggin, Bir- 
———- 
= _ Mou tps, J. Johnson.—(J. Slattery, United 
tates. 
5329. Necktie Retainers, C, Balfour, London. 
5330. Fire-escapes and Carriaces, J. C. Hudson, 


London. 
5831. Maxine Comes, A. B. Kent and W. C. Hawtin, 

mdon. 
5332. Macuine for MaKinG Passover Cakes, 8. Baim, 


5333. Rotary ATTACHMENT for Ovens, R. Stevenson 
and J. O’Bryan, London. 

5334. TREATMENTOf Frsrovus Piants, R.J.H. Rastrick, 
London. 

5335. Pocket Knives, W. J. Minter and J. Sanders, 
London. 

a. Brake for the WHEExs of Cycuzs, 8. L. Broom, 


mdon. 
5337. Sares and the like, E. A. Clements, Tedding- 
ton 


5338, ‘Lire-suoys, H. Oster and Allgemeine Elektri- 
citats-Gesellschaft, London. 
—_. es for Lirtrye AppLiances, W. Heidemann, 


ndon. 

5340. Execrricat Resistance Co1is, J. A. Fleming, 
London. 

5841. Trap for House and Yarp Gutigys, B. E. 

mdon. 

5342. Reptactinc EpHemMeRipes, T. M. Vicillemard, 
London. 

5843. HorsgesHors, The Right Hon. W. H. (Earl 
Poulett), London. 

5344, WHiTs-Leap Cans, G. Bischof, London. 

5345. Oxrpisina Comminvrep Leap, J. A. Mays, 
London. 

5346. CoNVERTING MoLTEN MaTERIALs, J. A. Mays, 
London. 

5347. Manuracture of Waite Leap, J. A. Mays, 


London. 
5348. Minitary Ripine Sappiss, &c., T. Horrex, 


mdon. 
5349. WHeEEts, B. Madoc, London. 
5350. CiGaRETTE, &c., Toses or Hotpers, B. Madoc, 


mdon. 
5351. Cicaretre, &c., Tuses or Hcupers, B. Madoc, 
ndon. 
5352. Fiusaine Cisterns or Tanks, T. J. Carter, 
on. 
5353. MecuanicaL Wuetrer for Razors, G. Braun, 


Germany. 
5354. BaTTLEDORES and SxHuttiecocks, E. M. Gaskell, 


mdon. 
5855. Workine SincLe-Linge Raiiways, I. A. Timmis, 

London. 
5356. Envevopes, W. J. Sage and J. O. Spong, 


London. 

5357. IMPROVED PHorocRaPHic CaMERAS, H. Burnett, 
London, 

5358. Gear Cases for VeLocirepes, T. H. Dalton, 
London. 

5359. ELectric SigNALLinc Apparatus, C. Balbiani, 


London. 
5360. Scissors, T., H., and W. Crookes, and H. Sykes, 
on. 
IMPROVED UMBRELLAS, &c., G. Woodsford, 


mdon. 

5862. Borrte Storrers, H. Lane and J. Pullman, 
London. 

5363, ALTERNATING-CURRENT Dynamo, T. B. Grant, 
London. 

= — Rattway Carriages, P. H. Hulbert, 


ndon. 
5365. IMPROVED TaBLE ORNAMENT, &c., G. Tuck, 
London. 


5366. Cows for Cuimneys, A. R. Harrison, London. 
5367. Heatinc Apparatus, C. Toope, London. 

5868. Gor CLuss, M. Drummond, Sussex. 

5369. Fasteners for Corsets, C. Bayer, London. 
5370. Levets, G. A. M. Duquenoy, London. 

5371. Manuracture of Boxes, J. Scherbel, London. 
5372. Botsters, W. W. Watson, London. 

5373, Feepinc Cakes, A. W. Rehnstriém, London. 
5874. PHotoorapuic Cameras, J. Cole, London. 
5875. RecuLatine Speep of Execrro-motors, J. G. 
Statter, London. 


5876. Puzzies for ADVERTISING Purposes, 8S. H. 
Crocker, London. 

53877. Gas Surry to Gegysers, J. Winterflood, 
London. 


5878. Twist Lacs, T. I. Birkin and T. 8. Birkin, 


mdon. 
5879. _— for TreatinG Incots, W. D. Allen, 
mdon, 
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5380. Crame Curg, C. Anderton, London. 

5881. Automatic Raitway SIGNA.uine, G. Critchie, 
Bristol. 

5882. CuLtrvators and Svussoirers, H. E. Turner, 
Surrey. 

5383. Improvep Furnaces, T. 8. Lea and J. Barlow, 
London. 

5384. Fryers for Twistina Woot, W. R. Laisterdyke, 
Bradford. 

5385. HorsrsHogs, F. R. Metcalfe, Romford. 

5886. ATTACHING Pyevmatic Tires, W. E. Kay, Man- 


chester. 
5387. Water Icer for RerresHMEnT Bars, R. Mills, 
ndon. 
5888. Botrie for DanceRous MeEpicings, J. W. Legg, 
Birmingham. 


gham, 

5389. Conveyors, J. Laidlaw, Glasgow. 

5890. MAKING Pins and Screws, O. and J. Sanders, 
Birmingham. 

5391. Rartways, W. Aldred, Sheffield. 

5392. Cycixs, J. Walker, Bradford. 

5393. CurTina and Winpinc Paper, G. Goebel, 
Bradford. 

5894. TgacHING and ILLustRaTING GRAMMAR, J. F. 
Holmes, Leeds. 

5895. Staircase Srers and Pavements, A, Walker, 
Nottingham. 


5896. Brooms, T. Harden, London. 

5397. Spinninc Macuryery, E. and 8. Tweedale and 
. Smalley, Manchester. : 

5398. hen ag Pepat AtracuMents, B. R. Grindrod, 


Rochdale. 
5399. Macuine for Maxine Try Goons, W. Waller, 
London. 


5400. Or Lamps, R. Smart, Bristol. 

5401. FugL EconoMIsERs, T.8 kes, Manchester. 

5402. Looms, C. Bedford, Halit ax. 

5403. Currers, 8. Uttley, Halifax. 

5404. Carns, W. P. Theerman and W. Crookell, Man- 
chester. 

5405. OVERLOOKING and MgeasuRING Apparatus, L. and 
T. A. Bell, Bradford. 

5406. Crutcn Paps, E. W. Mayer, London. 

5407. Fans for VentiLatinc WEAVING SuHEps, &c , A. 

, Manchester. 

5408. Governors for Encines, H. Lindley, Man- 
chester. 

5409. Pneumatic Tires, J. G. A. Kitchen, Man- 
chester. 

5410. Gotr CLuss, H. Rofe, Manchester. 

5411. Fiusnine Cisterns, C. Taylor, Manchester. 

5412, Canpuestick, 8. H. Pillar, Dublin. 

5413. Ancor Pate, A. E. Krause, London. 

5414, PERMANENTLY Exastic Susstance, A. R. von 
Pischof, London. 

5415, Cricketers’ Batrinc Groves, F. H. Sprang, 
London. 

5416. Rock-DRILLING Macutnes, J. W. Larmuth and 
R. B. Howarth, Manchester. 

5417. ELECTRICALLY SIGNALLING, J. T. Cockerill and 

. E. Bennett, Rochdale. 

5418. Button, J.8. Withington and J. A. Barraclough, 
Rochdale. 

5419. Cootine Piates, W. Brierley, Rochdale. 

5420. Casep Bopice Sree, Nicholson and Hall, Staf- 
fordshire. 

5421. Ionrrinc Cigarettes, &c., W. H. Radford and E. 
Blakey, No m. 

5422, Fiy-parer, J. D’Arcy, Dublin. 

5423. Cyrcies, &c., R. Harrington, Wolverhampton. 

5424, Frrrines for Starncase Bausters, H. C. Eyres, 


mdon. 

5425. Locomotive Cas Winpows, C. A. Allison.—(H. 
W. Tinker, United States.) 

5426. Couptinc Appuiance, F. W. Williamson, Kent. 

5427. Lapies’ Garments, C. E. Darley and N. J. 
Paddock, Glasgow. 

5428. CrcLe Construction, J. R. Park, Norwich. 

5429. Macuines for THreapinc Pirgs, R. P. and L. B. 
Ourtis, London. 

5480. Tosacco Pirss, F. 8. Gilbert, London. 

5431. Fiurp for PREVENTING INCRUSTATION in BoILERs, 
8. Borecki and J. Komestik, London. 

5432. InmALER and Recepracte for Mepicing, F. H. 
Wyeth, London. 

InsuLaTion of Execrric Conpuctors, H. 

munds, London. 

5434. CoMBINED UMBRELLA Stanp, J. T. J. Burgess, 
London. 

5435. PLump Rue and Levet, W. T. Marshall and G. 
Strong, London. 

5436. Back-BRaciING Cuair, L. Harvey, J. Amos, and 
J. Vorwerk, London. 

5437. Pweumatic Trres for Wueeis, W. G. Hurst, 
Live 1. 

5438. a of Door Knoss, H. 8. Whitehouse, 
London. 

5439. GLoxes for Lamps, H. Johnson, London. : 

5440. Exastic Composition for Movuips, E. Heérissé, 
London. 

5441. Cummney and VznTitatixc Cow1, J. Phillips, 
London. 

5442. Lirrs AcTuaTeD by Evecrricity, E. P. Okeden, 
London. 

5443. Apparatus for Stormnc Power, M. A. Cheni- 
vesse, London. 

5444. Makino Dry AuizaRine, O. Imray.—( The Farb- 
werke vormals Meister, Lucius,and Briining, Germany.) 

5445. Reoutators for Batts of Tareap, C. J. Watts, 


on. 
5446. Fasreninc for Fixinc Curtarn-rops, 8. Carew, 


mdon. 

5447. Lasts, H. Holt and T. H. Poynton, London. 

5448. Miners’ Sarety Lamps, B. Mawson and W. Best, 
London, 

5449. Dynamos, G. C. Fricker, London. 

5450. PHotograPHic Apparatus, &&., J. W. Young, 
London. 

5451. CHarcine SipHons, R. Haddan.—(4. Pananetier, 
France.) 

5452. Suurrers, A. Cazalou and G. P. J. de Taman- 
ham, London, 

5453. Boruers, J. B. Torres, London. 

5454. Saucers, R. Love, London. 

5455. WATER Meters, S. de Pokutynski, London. 

5456. Cornice Pores, Rops, &., C. J. Harcourt, 
London. 

5457. LaBELs, R Cole, London. 

5458. Srartine and Sroppine VEHIcLEs, H.W. B. Pring, 
London. 

5459. Corres and other Canisters, 0. W. T. am Ende, 
London. 

5460. CycLe WueeE ts, H. H. Lake.—{(J/. P. Luvigne and 
W. F. Day, United States.) 

5461. Bicycuss, 8. A. Grant, London. 

5462. Miners’ and other Sarety Lamps, F. Trippe, 

mdon. 

5463. CANDLE Supports, A. H. Entwistle and H. J. 
Stephens, London. 

5464, Steam Generators, A. E. Seaton, Sheffield. 

5465. Mixer or ST1RRER of Cooked Foon, 8. R. Leach, 
London. 

5466. Promotine Draveuts, W. H. Beck.—(The Taylor 
Tuproved Dravght Company, United Stites.) 
5467. Pocket Pen and Pencit Cases, H. C. Willmott, 
London. , 
5468. Lusricators for Cuain Gear, E. D. Billing, 
London. 

5469. Iron and Steer Cupotas, H. H. Lake.—( Harvey 
Steel Company, United States ) 

5470. Biscurr Macutnes, E. Carr and W. B. Wynn, 
London. 

5471. Specracyes, H. J. Wheeler, London. 

5472. Mepia for Firterine Purposes, H. Davril, 
London. ’ 

5473, Woopen Leos, CrutcHes, and the like, W. Smith 


London. 
5474. Arc Lamps, W. J. Davy, London. 
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5475, Lron Pipe Jomnts, J. Facer and C, A. Facer, 
Stourbridge. 
5476. Harr Pin, W. 8. Glover, London. 
5477. Stipinc_ Lip and Cure Fastener, D. Mackay, 


Gloucester. 
5478. Bortries, &c., M. Holt and J. Dawson, Stafford- 


shire. 
5479. Srencit Coryina, J. Sladen and F. W. L. Sladen, 
Dover. 
5480. ADJusTABLE Door Sprinos, J. Adams, London. 
5481. ADJUSTABLE LanpinG Net, W. J. Fish, Gains- 


borough. : 
5482. Mar Canrs, &c., H. Kinsey and W. Usher, 
Swansea. : 
5483. Feepinc Woot-rormine Carps, T. Brownson, 
Yorks. 
5484. we Beer Barrets, E. Griffiths, Atten- 
bo 


rough. 
5485. Cuafr-cutrer, T. J. Cashmore and J. Charles- 
worth, Staffs. 


5486. Frost Cogs fot HorsesHoss, A. Harrison, Brad- 


or 

5487. Cut Pitz Fasrics, W. H. Foster and R. Lee, 
Halifax. : 

5488. Siiver Cans, S. Gartside, Manchester. 

5489. Measurninc Gauges, W. J. A. and J. Parker, 
Birminghar. 

5490. Hatrers’ WooL-roRMING MACHINES, T. Brown- 





son, Yorks. 
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5491. Waste Preventinc Cock or Vatvs, J. Brown, 
Belfast 

5492 Simpce Carrier for Cycigs, &c., J. T. Ellis, 
Dublin. 

5493. Gas and Om Moror Exoines, J. Southall, 
Worcester. 

5494. CLeansinc Tos cco Pipes, W. Tweedie, Edin- 
urg! 

5495. Packinc for Sream Enoines, H. Foster, New- 
castle-on-Tyne. 

5496. Separatine Grease from Water, L. Pickard, 
Scarborough 

5497. Inoninc Apparatus and Appiiancess, G. Ather- 
ton, Manchester. 

5498. Parntine Macuiyss, G. B. Behrens and J. Jones, 
Manchester. 

5499. Gas Moror or O1 Motor Cars, H. P. Holt, 
London. 

5590. Suspenpine Out, &c., Lamps, J. J. Cresswell, 
Grimsby. 

5501. CrusHINe and Pu_verisinc Macuings, A. Smith, 
jlasgow. 

5592. Horses’ Cotiars, W. Oswald, Glasgow. 

5503. Horse Gears and the like, J. Keeble, Bir- 
mingham. 

5504 Mevaxiic BepsTgaps and Corts, W. Frazer, Bir- 
mingham. 

5505. Harwess for Ripine Ve.ocipepss, L. H. McCor- 

mick, Canterbury. 

5506. Vatve, C. Courtney, London. 

5507. Scurrte for Coat and Fue , &c , H. Baldwin, 
London. 

5508. Transmission of Sicnats, A. Muirhead, London. 

5599. Mancracturs of SuBMARINE CABLES, A. Muirhead, 
London. 

5510. Boots, J. Miller, Leicester. 

5511. eee Prints from Necatives, T. Moore, 

ndon. 

5512. DecoLorisinc SacceaRine Juices, E. Leconte, 
London. 

5518. Fiusaine Cisterns, J. Duckett and Son, Ld., 
and 8S. Middleton, London. 

5514. Wiepow Sasnes ani Doors, T. Thompson, 
London. 

5515. Centrirucat Governors, C. H. Stocks, Man- 
chester. 

5516. DeLivertnc QuantitiEs of Liqutps, E. C. Chard, 
London. 

5517. Manures, D. Blyth, London. 

5518 Metsop of DecoLorisinc SaccHaRinE, D. Blyth, 
London. 

5519. CiGaRetTre Makers’ Scssors, 8. M. Tucker, 
London. 

5520. Re-Lastine Boots, G. F. Evans and W. Dickins, 


on. 
5521. Resgrvorrs, &c , W. Redpath and H. Morrill, 
London. 
5522. Cycigs, F. Humber, R. Cripps, and J. Goddard, 
London. 
5523. Sowry’s Desicy, T. A., W. A., and G. H. Sowry, 
Leeds. 





552%. Ramrway Ramps, J. Russell and V. I. Feeny, 
London. 

5525. Mrrauiic ALLoy, C. W. Buckle and J. Stuart, 
London. 

5526. AvuTo-HarpPs, A. Govan and J. Worton, jun., 


sow. 
5527. Ienrrinc Expiostve Csarces, J. Cockburn, 
Glasgow. 


5528. Inpicator, R. Wentzke, Germany. 

5529. Hancine Up Articues of CLoruine, A. Bernheim, 
Germany. 

5530. Soper, E. Singer, F. Donat, and P. Kircheisen, 
German 


y. 

5531. Dynamo Supports for Encrves, F. J. Burrell, 
London. 

5532. Arn Pumps, F. Edwaads, London. 

5533. Cutting and Siicinc Roots, W. B. Brett, 
London. 

5534. Fryers for YARN-Twistine Macurygs, F. Raichl, 
London. 

5535. Wixpow-sasu and other Fasteners, F. Spicer, 
London. 

5536. Cuars Creat, W. Parr, London. 

5537. Zoxc and ALLoys, R. Heathfield and W. Rawson, 
London. 

5538. SUSPENDING ARTICLES in Casgs, G. B. Vaughan, 
London. 

5539. Feep Mecuanism for Macuine Guns, O. Jones, 
London. 

5540. Metuop of CarBonisaTion of Coat, G. Wilton, 
London. 

5541. Manvuracture of Boots and Sxogs, C. C. Hart, 


don. 

5542. Manuracture of Boots aud Sxogs, C. C. Hart, 
ndon. 

5543. Mancracrure of Cop Tupss, &c., L. le Brun, 
ndon. 


—_ AttacHiNc Sous to Boots and Sxoss, C. E. Bird, 

mdon. 

5545. Roor Curtrers, E. C. Blackstone, London. 

5546. NaPHTHYLAMINE, C. D. Abel.—({The jirm of A. 
Fischesser and Co., Germany.) 

5547. Disutpso Aci, C. D. Abel—(The firm of A. 
Fischesser and Co., Germany. 

5548. Pwevmatic Tires, H. M. Nicholls, London. 

5549. Brow-orr Vatve, L. Rembaux, London. 

5550, MANUFACTURE of UNDERCLOTHING, M. Leupold, 
London. 

5551. Dissotviye-vigew Apparatus, G. Lesueur, 
London. 

5552. Paper-B>xX MacHINERY, J.W Mackenzie.—(F. H. 
Allen, United States.) 

5553. Pu_prxe Encuvgs, J. T. Wolstenholme and J. H. 
Baron, London. 

5554. Boxes, H. Salsbury, London. 

5555. Securinc Buirxps to Rotter, G. E. Austin, 
London. 

5556. CRANK-MECHANISM for CycLzs, A. F. Spencer, 
London. 








don. 

5558. Wispow Birixp Apparatvs, G. Pill, London. 

5559. Writtye and Drawine Penciis, C. H. Maxsted, 
London. 

5560. Rattway SicNaLuinec, T. Pickering and J. 
Gentiles, London. 

5561. Puotocrapny, A. Zimmermann —{ The Chemische 
Fabrik auf Actien vormals E. Schering, Germany ) 

5562. Kwives, W. Hope, London 

5563. Boots, J. H. Charles.—(G. B. Farmer, Canada.) 

5564. Oar, J. Petioky, London. 

5565. Puncuinec Macuines, A. J. Boult —(E£. Saltzkorn 
and L, Nicolai, Germany. 

5566. Ain Compressinc Apparatus, J. 8., T. A., and 
E. R. Walker, Live 

5567. Doswer Prates, G. J. Smith and F. P. Hunt, 
Liverpool. 

5568. Propucinc a Vacuum in Pawns, C. E. Miles, 
London. 

5569. Gas ApsorPTION Apparatus, E. Edwards.—(F. 
P. Hofmeister, Germany.) 
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5570. VeLocipepss, L. H. McCormick, Canterbury. 

5571. Apsustine the Wzicut on Suarts, W. J. Butler, 
Derby. 

5572, Ear Cusnion for TeLeruones, F. Fearnley, 
Leeds. 

5578. Macuines for SowmG Szeps, W. C. Heath, 
London. 

5574. Creansinc Sewers and Drains, C. H. Cooper, 
London. . 

5575. Borrie Stoppers, F. Mousley, Perry Barr. 

5576. BittiarRD SxitrLe Gamez, B. George, London. 

5577. Perroteum Moror, E. Capitaine, London. 

5578. Moustacue Tig, P. Grubert, London. 

= Atvuminium Separation, &., J. Kirkwood, 





iw. 

5580. Ramway Station Inpicator, J. 0 
Aberdeen. é rei 

5581. Castinc Metaus, W. 8. Richmond, Suffolk. 





5582. Automatic EXTINGUISHER for Lamps, D. Evans, 
Merthyr Tydvil. 
= ~— Instrument, The Hon. A. H. Cathcart, 
ork. 
5584. Cyoigs, G. A. Poole, Doncaster. 
5585. Mrtatiic Coupiine for Ropes, J. R. Hayhurst, 
Blackburn. 


5586. FasTenrne Tarpau.ins, F. Brandt, London. 
5587. Toy Hoops, L. Brandt, London. 
5588. Gun Srocks, D. M. Murrow, London. 
5589. Paper Dryinc Macutne, W. Pickersgill, Leeds. 
5590. Bricks, J. I. Cox, Tipton. 
5591. Rupper, M. W. Hawson and W. R. Jones, 
Liver; 
5592. CounTEeR-weicuts, J. Grubb and W. H. Sturge, 
Birmingham. 
5593. Easgis, W. Waite, Birmingham. 
5594. Winpow Sasu Frames, A. Thomson, sen., A. 
Thomson, jun., and J. 8. Thompson, Glasgow. 
5595. Cement Work, C. A. Ropes and J. C. Sellars, 
Liverpool. 
5596. TRANSMITTING ALARM S1GNa.s, W. Brierley.—(@. 
D. Ceriani and B. Castelli, Italy ) 
5597. Pockets of Dressgs and Coats, 8. M. Mortimer, 
Manchester. 
5598. Lawn Tennis Rouier, L. W. Hayden and W. R. 
Clark, Norbury. 
5599. Covers for BurnisHine Rous, 8. and W. T. 
Dalby and H. Sewell, Leicester. 
5600. i Hovper for Larues, W. and A. R. Copley, 
Halifax. 
5601. Type-writminc Macuines, J. Gardner, Man- 
chester. 
5602. Linines for Putp Digesters, R. Preston and T. 
Thornley, Manchester. 
5603. CorcuLar Sawina Macurine, W. Hay and J. 
McArthur, Dumbarton. 
5604. Fespinc Prixtine Macuines, G. B. Behrens, 
Manchester. 
5605. PortaBts WeicHtnc Macuines, J. Holt, Man- 
ester. 
5606. Lettinc-orr Motions for Looms, 8. Spencer and 
J. Chambers, Manchester. 
5607. Packine Papier-macueE, J. D. Noble, Bristol. 
5608. Fire-proor and InsuLatino Pant, J. D. Noble, 
Bristol. 
5609. Kinpiinc Woop for Licurine Fires, C. Jackson, 
London. 
5610. Exercisinc Apparatus, W. P. Thompson.—(D. 
Honig, Germany. 
5611. Lockine Rattway Carriaces, W. A. Sharp, 
Liverpool. 
= Toxsacco Pipe; and Cicar Tcse3, R. Bradshaw, 
anc > 
5613. — Susstances with Liquips, T. Drost, 
ve . 
5614. Memoriats or Heapstoves, 8. A. Andrew, 
Manchester. 
5615. Toy, F. H. Evans, Liverpool. 
5616. Carps, W. P. Thompson.—(G. A. Pollucsek, Ger- 
many. 
5617. Domestic Cooxinc Urensits, E. Rodriquez, 
London. 
_ Brewine and Distituinc, G. H. U. Harrow, 
i ‘ 
5619. Support for Execrric Wires, H. Bartels, 
London. 
5620. OrnnaMENTs, G. J. Douglas, Malling, Kent 
5621. Jornt for MaLLeaBLe [ron Topes, J. Menzies, 


Ww. 

5622. Propuc.ne Stripes on Fasrics, L. Frankenstein, 
Manchester. 

5623. Butron-HoLg, E. B. Styring, Poole. 

5624. Gotr CLuss, W. C. Johnson, London. 

5625. a Gor and other Hoes, W. C. Johnson, 

on. 

5626. ConsTrucTING FrrepRoor Fioors, T. L. Banks, 
London. 

5627. Pickinc Banp EconomisERr, J. H. Webb, Ashton- 
under-Lyne. 

5628. Situs’ Toncs and Piers, B. C. Esmarch, Bir- 


5629. NCHING and SHEARING Macaineg, A. Wilson, 


een. 

5630. Lepcer and Book-rest, C. A. Jensen.—(A. Rika, 
Austria.) 

5631. Exgectric Licut.no, E. J. Preston and A. B. Gill, 
London. 

5632. Sotitarres or Curr Fasteners, J. Robinson, 
Earlsfield. 

5633. Wire Fasrics, E. 8. Bond and G. H. Cooper, 
Birmingham. 

5634. ConRUGATED IRon and Zinc Roorine, A. J. Ash, 
London. 

5635. Manuracture of Sacks and Baas, T. J. Poupard, 
London. 

5636. Dysg-sturrs, H. E. Newton.—({ The Farbenfabriken 
cormals F. Bayer and Co., Germany ) 

5637. ELxcrric AccuMULATORS, I. Chavanne, London. 

5638. KeYHoLe Guarps, 0. J. Davidson, London. 

5639. Bryocutar Tevescores, J. Y. Johnson.—(7he 
firm of Carl Zeiss, Germany.) 

5640. WHEELED VEHICLES, J. Y. Johnson.—(H. Petitjean, 
France. 

5641. Improvep InHatine Apparatus, F. W. Levierge, 
London. 

5642. WHEELED Carriacgs, G. H. Stephens, London. 

5643, EPHONE CompBtnaTion, C. S. Forbes and 
The Domestic Telephone Company, Limited, 
London. 

5644. Cycie Tings, H. L. Phillips, London. 

5645. Exastic Tires for Cycies, A. Rothgiesser, 
London. 

5646. Bets, P. Schilling, London. 

5647. Cots for TRansrorMERS, A. Schneller and W. J. 
Wisse, London. 

5648. FLUID-PRESSURE Enoines, W. H. Jenks, London. 

5649. Vacuum Pump, J. A. D. Mackey, A. Nicholson, 
and E. Torrini, London. 

5650. THERMOMETRIC Circuit CLoszR, R. Pearson, 
London. 

5651. Mepicrnat Cicaretres, R. Sandemann and J. 
Burke, London. 

5652. Improvep Screw Propecvers, A. T. Zeise, 
London. 

5653. Horsesnors, H. H. Lake.—(F. J. T. Geissmer, 
Germany. 

5654. Paintinc Kyitrep Faprics, &c., L. Hoffman, 


ion. 
5655. Apparatus forSyncHRoNISsING CLocks, W.Cruyt, 


on. 
5656. Propucinc Ozone, A. Schneller and W. Jones, 
London. 
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5657. Harwess Bucxies, E. Kipling and C. Walker, 
Bradford. 

5658. ARTICLES of WEARIXG- APPAREL, H. Blood, 
Leicester. 

5659. Pweumatic Tires for Cycies, J. J. Parker, 
Willenhall. 

5660. Ketries, &c, A. E. Burr and W. E. Gorvett, 
Bristol. 

5661. Reversiste Cap for Topacco Pipss, H. R. 
Everitt, Norwich. 

5662. Puppet, C. Adam, Berlin. 

5663. Cneckino Conpuits, J. Kleine and F. Lindner, 
Berlin. 

5664. Dryixe Woop, H C. Zappert, Berlin. 

5665. HorsesHogs, C. R. von Preu and O. Handler, 
London. 

5666. Siipinc Sasu fur Winpows, G. Bayliss, jun., Bir- 
mingham. 

5667. Conwice and Curtain Rincs, E. Bibb, Bir- 


ming! i 

5668. CoIN-FREED WEIGHING-mMACHINES, G. Salter, Bir- 
mingham. 

5669. Poison Bortz, F. Postiethwaite, Live 1. 

5670. Hawp and Stream Sreerinc Gear, W. E. Moss, 
Liverpool. 

5671. Rims for Wuee.s of Brcycves, 8. 1. Whitfield, 
Birmingham. 

5672. Looms for Weavixc, W. and J. Holden, Man- 
chester, 





5678. Rartway Venicte Covp.ine Poxgs, J. Kimber- 
ley, Walsall. 

5674. Raisinc Stamp Hammers, D. Smith, Wolver- 
hampton. 

5675. Benpine the Ences of Sueet Merat, D. Smith, 
Wolverhampton. 

5676. Letrer-nox, W. J. Molloy, Dublin. 

5677. Perroceum Exp.osive Enorng, P. Mitchelmore, 
Southampton. 

= for Harness, R. Balmer and J. D'Arcy, 

uw n. 

5679. Mecuanicat Stoxers, J. Proctor, Manchester. 

5680. InvectiING Perroteum in Enoarnes, O. Briinler, 
Berlin. 

5681. Hyprocarson Enornes, P. Mitchelmore, South- 
ampton. 

5682. DovsLe BaLLooninc Wire, 8. H. Horrocks, 
Heywood. 

5683. Soap - staMPING MacHines, W. Forshaw, 
Manchester. 

5684. SoLep Pneumatic Tire, C. 0. Deutschmann, 
Ponders End. 

5685. PENCIL-SHARPENER, M. Fileman, London. 

5686, DeTerminine Weout of Sotip Bopigs, T. Lohn- 
stein, London. 

5687. Raits for Tramways, &c., A. Schwarzschild, 
London. 

5688. Fastenrnos for Gloves and Sxoss, H. G. Hellier, 
London. 

5689. Bep Pans, H. Catton, London. 

5690. MicropHones, H. Oppenheimer, London. 

5691. Door Lockx-prorectors, H. Hoare, London. 

5692. Nrrrocenous, &c., Fertivisers, W. Newton, 
London. 

5693. Gas Enotnes, J. Allan, London. 

5694 Sprnninc Yarns, T. Kitson and J. T. Forsell, 
London. 

5695. WaTEeR-cLosets, R Schleicher and G. Wersing, 


ndon. 

5696. A New Game, J. Tourtel and J. B. Rombach, 
London. 

5097. Automatic DentaL Hammer, 8. H. Adams, 
Yor. 


5698. Twist Dritis, W. F. Beardshaw, London. 

5699. SeputcHRAL Pyramips, E. M. Small, New 
Brompton. 

5700. Revo.vine Trp, G. Cowley, London. 

5701. Picrure Hanoer, A. Siddall and E. J. Tobin, 
London. 

5702. Preventinc Waste of Water, D. Grey, 


mdon. 

5703. Stroprinc Leaks in Vessets, G. A. F. Wilson, 
London. 

5704. Cottinc Screw TuHreaps, W. and H. Badger, 
London. 


ndon. 

5705. Hee. Buitpine Macuings, J. Thomas and H. D. 
Richardson, London. 

5706. Fastenincs for Pyeumatic Tires, R. Mansell- 
Jones, Brighton. 

5707. Crcie Brake, J. Mills, London. 

5708. Turust Frame, D. Honeywood and E. Austin, 
London. 

5709. New CoLourinc - Matrers, C. D. Abel.—(7he 
Actien Gesellschaft fiir Anilin Fabrikation, Germany.) 

5710. WaTer-cLosets, W. Franklin, London. 

5711. CoLtovrtnec - matrers, H. E. Newton.—(Th« 
Farbenfabriken vormals Friedrich Bayer and Co., Ger- 
many.) 

5712. Azo-coLouRiING Matters, H. E. Newton.—(7ihe 
Farbeatabriken vormals Friedrich Bayer and Co., Ger- 
many.) 

5718. . aia A. Léscher and H. R. Harvey, 

ndon. 

5714. Corsets, B. Seuvrey, London. 

5715. ARTiFictaL Fires and Barts, J. Richardson, 


on. 
5716. Teacnina Perspective DrawineG, R. Roberts 
ndon. 
5717. Hotpers for Matcn-soxes, A. M. Roberts, 


5718. Waterproorinc, H. Rous and G. N. West, 
London. 

5719. Vatves for Prevumatic Tires, E. Sclaverand, 
London. 

5720. Horsesnor and other Nams, A. W. Knight, 
London. 

5721. Decomposinc Satt, C. Smith.—(@. Jorgensen, 
Norway.) 

5722. CoLourntnc Matrers, J. Y. Johnson.—(Th: 
Badische Anilin and Soda Fabrik, Germany.) 

5723. Garpen Patus, W. J. Henderson and E. Lacey, 
London. 

5724. Surveyinc Instrument, J. A., W. H., and 
Webber and Son, Ld., London. 

5725. Bicyctes and VeLocirepes, A. Rainsford, 


ndon. 
5726. Compressep Ain Re-cuarorne, J. T. F. Conti, 
London. 
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5727. Wuee.s for Cycies and Venices, J. D. Everett 
London. 

5728. Evecrro-motors for Dentists, W. Routledge, 
Newcastle-on-Tyne. 

729. ALumintum Pans, W. C. Child and W. Hart, 


Ramsgate. 

730. Sartinc Vessets, M. E. Dennesand D. Dennes, 
Hastings. 

5731. Propuction of Woven Fasrics, G. E. Stead, 
Manchester. 

5732. VeLocipepes and Veuicies, L. H. McCormick, 


terbury. 
5733. Branpinc Irons, J. F. Coutts and F. Hughes, 
London. 
5734. Hanoinc Winpow Sasnes, P. D. Manning, 
on. 
5785. Switce-Boarps, E. J. Paterson and C. W. Hill, 
Lond 


on. 

5786. Copyinc Presses, G. Sulter.—(B. Ubrig and Co., 
Germany.) 

5787. DispLayina and ApveRrtisinc Goops, J. Lund, 
Manchester. 

5738. Door Cuecks, A. Vogt, Manchester. 

5789. Weaver's Hook, J. Hartley and W. Dewhurst, 


hdale. 
5740. Wire Cuain Lixk Macatnes, D. 8. Birrell, 
jive 
5741. MEasuRING and Recorpine Liquips, T. Parker, 
Wolver . 
5742. Wuiskinc and Mrixinc Macuing, T. R. Waite, 


orwich. 
5748. Fiusninc Tanks and other Vatves, M. Syer, 


on. 

5744. Parntino Surraces, J. E. Mathewson.—(B. C. 
Tilghman, United States ) 

5745. Tires, A. Prinzhorn, London. 

5746. Steerinc Enoines, J. Hastie, Glasgow. 

5747. Wixpixc YARN into Rots, J., P., and N. Fraser, 
a, 

5748. Sewer Traps, J. E. Driver and H. H. Gledhill, 
Wakefield. 

5749. Laspe., D. Denison, Bradford. 

5750. Luacace Laser Fastener, D. Denison, Bradford. 

5751. CARDBOARD Box, W. A Burrows and 8. Watson 
Bradford. 

5752. Sarery Pocket, E. Beard and A. Taylor, Mon- 
mouth. 

5753. Pomps, M. Moss, Chelford. 

5754. Arc Lamps, W. H. Lauder, Dublin. 

5755. Bao for Sportsmen or Tourists, H. A. Sawyer, 


don. 
5756. PREPARATION for CLEANING CLOTH, T. Coulson, 
bourne. 
5757. Gear for Rope-makinG Macuinery, D. Lister, 
Liverpool. 
5758. Drivinec Beuts, J. Titley and R. C. Tasker, 
eftield. 
5759. BorTLe-wasHING Macuiyery, &c., H. Grassby, 
London. 
5760. Kin for Harpenino Ties, J. Sherwin, Man- 
chester, 
5761. Catcnina Wasps and other Insrcts, H. Clark, 
Manchester. 





es 
ee 


5762. UMBRELLAS and Paraso’ 2 4 
Whitehaven. Ms Ge, J. Crone, 
5768. eae Knives, I. Bennett and . Mallinder. 


a Surraces for FLoors, 0, Tilley, 
ey 2 Os muae of Wueets, 8. I. Whitfield, 
of wae ame for Borers, C. J. Brown, 
= —_— Macuinery, W. Neubauer, Man. 
5768. MARKING or LABELLING Birps, W. Kuwert, 


‘ow. 
5769, on, 8. Jones, Birmingham. 
5770. SupporTiNG CANDLES on Corrins, W. Smith 
Birmingham. : 








SELECTED AMERICAN PATENTS, 


From the United States’ Patent Office Official Gazette, 


511,013, Biowine Evorne, W. B. Good, Philadelphia 
Pa.—Filed July 18th, 1892. . 
Claim.—In a blowing engine or compressor the com. 
bination with the com ing cylinder, of a discharge 
valve, an auxiliary cylinder G connected at one end 
with the main cylinder, a piston working in said 
auxiliary cylinder and connected with the discharge 
valve, said — being arranged so that the air forced 
into the cylinder from the we cylinder wil] 
tend to open the valve, a connection from the auxiliary 









































cylinder to the boiler and to an exhaust, and a valve 
or valves ed to close the communication with 
the compressing cylinder and open the communication 
with the boiler, or open the communication with the 
compressing cylinder and close the communication 
with the boiler or other source of constant pressure, 
said valves also being arranged to connect the cylinder 
with the exhaust at either or both ends. 
511,079, Esector, W. H. Hooker, Jersey City, N.J.— 
Filed October 6th, 1893. 

Claim.—The combination with the ejector barrel and 
a nozzle having a longitudinally sliding movement 
into and out of the barrel, of a sleeve or bushing 
engaged with the barrel and surrounding the nozzle, 


[511079] 





an adjusting nut engaged with the nozzle and sur- 
coun a portion of said bushing or sleeve, and 
means for locking the said adjusting nut in its posi- 
tion on the said bushing or sleeve, substantially as 
set forth. 


511,158. Gas Enorne, C. W. Pinkney, Smethirick, Bur- 
mingham, England.— Filed February 18th, 1893. 

Claim.—(1) In a gas engine charging with vacuum, 
wherein the ignition or explosion of the charge takes 
place at the beginning of every alternate outstroke of 
the piston, the combination with the cylinder of a 
tion chamber opening at its forward end into 

the cylinder, and terminating at its rear end in a 
plane approximately at right angles to the plane of 
opening at its forward end, said combustion chamber 
being contracted and curved substantially in the arc 
of a circle from its forward end throughout its entire 


[511,158] 
U4 
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length, and having an exhaust passage opening into 
ne renteotod portion thereof, an inlet a for the 
explosive at the rear end of said chamber, and means 
for igniting the charge, substantially as described. 
(2) In a gas engine the combination with the ignition 
chamber and inlet valve of a mixing chamber normally 
closed by the inlet valve, a passage for the com- 
municating with the interior of the —— chamber, 
a channel for the air communicating with the interior 
of the mixing chamber below the gas 5 yeeee, and a 
connecting passage leading from the said air channel 
to the gas passage, substantially as described. 








Epps's Cocoa.—GrRATEFUL AND Comrortine.—‘ by 
a thorough knowledge of the natural laws which 

overn the operations of digestion and nutrition, and 

y a careful application of the fine properties of well 
selected Cocoa, Mr. Epps has provided for our break- 
fast and supper a delicately flavoured beve: which 
may save us many hea’ octors’ bills. It is by the 
judicious use of such articles of diet that a constitu- 
tion may be gradually built up until strong enough to 
resist every tendency to disease. We may fee ad ey 
a fatal shatt by keeping ourselves well fortified wit! 
pure blood and a properly nourished frame.”—Civil 
Service Gazette.—Made simply with boiling water or 
milk. Sold only in packets, by Grocers, labelled— 
“James Epps anp Co, Ltd. ' 
London. —Also makers of Epps's Cocoaine or Cocoa 
Nib-Extract: A thin of full flavour, now 
with many beneficially taking the place of tea.—ADVT. 
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CARNOT AND MODERN HEAT. 
By Dr. OLtver Lopes, F.R.S8, 
No, X, 


DIGRESSION ON ParapoxEs AND THEIR HoupErs. 


\ parr collection of paradoxes have now accumulated in 
your correspondence columns, which it may be con- 
venient at this stage to deal with. The usefulness of 
these puzzles lies in the fact that many of them repre- 
gent pitfalls into which a certain fraction of students 
are liable to fall. Some thinkers have an instinct for 
keeping well above ground, others are liable to sink up 
to their knees occasionally, while a few seem porveresly 
to hunt out pitfalls for the express purpose of plunging 
into them, occasionally taking the trouble actually to dig 
holes themselves whenever natural ones are difficult to 


"i. attitude of persons of this last calibre to general 
science is curious, and at first surprising. Their con- 
tention and belief apparently are that not a soul knows 
more about these matters than they do themselves, that 
the whole body of science is a tissue of mistakes and 
false assertions, and (some few of them appear to hold) 
that men of science are banded together to uphold an 
orthodox system in the face of common sense, truth, and 
reason. Those of this opinion, moreover, not only so 
believe, but seem to rejoice in the belief, and resist 
any effort made to dislodge them from it. 

Now every scientific student worthy of the name is 
loyal to truth above all things, and prevalent systems 
and orthodox beliefs are ——e to him; a fact is the 
one thing of all others for which he has profound respect. 
This is such a common-place that it is seldom explicably 
stated, yet it seems necessary to state it occasionally, 
especially in a journal largely read by those whose 
interest in science lies in its applications, and who, as a 
rule, have neither time nor inclination to pursue it into 
its intricacies, or to study its principles apart from the 
multitudinous details of technical practice. The majority 
of such men fortunately regard the labours of those 
engaged in the study of pure science with a certain 
amount of respect and faith, more or less believing even 
where they fail to understand ; but a certain percentage 
of men engaged in technical applications seem to regard 
those who labour at pure science with unconcealed mis- 
trust and aversion, disbelieving wherever they fail to 
understand, and practically implying that they could 
individually overthrow the whole body of recognised 
knowledge by a few simple paradoxes. 

Those prepared to go this length are no doubt few, but 
it is strange that there are any such among otherwise 
competent and sane men. And the fact that there are 
some willing to go to so extreme a length shows, on the 
principle of continuity, that there are probably many 
others who, without airing their views in public, yet 

robably think that very little is really known by the 
alee of science, though many abstruse papers are 
written; and that we younger men, having received infor- 
mation from giants such as Maxwell and Clausius and 
Thomson and Rankine, are content to go on blindly 
believing and teaching their dogmas in an attitude of 
credulous and uncritical stupidity. Would they be 
surprised to learn that if one of us could pick a sub- 
stantial hole in the fabric wrought by these great men, 
establishing thereby not a mere trivial emendation but 
a revolutionary reform, it would be universally regarded 
as a work of great importance and a notable service to 
truth. The achiever of such a piece of sound destructive 
criticism would at once enhance his reputation, and 
would receive cordial welcome from the very leaders 
whose work he had been privileged to improve. 

The sole reason why we look up to certain men and 
revere them as leaders is because over and over again 
their work has been found to withsiand the test of the 
severest criticism; not, of course, that they are infallible 
and may not sometimes make mistakes in detail, but 
that, whether as the result of innate ability or of strenu- 
ous study, or both, they have displayed in the main an 
extraordinary instinct for going right. 

If the paradoxers could have their way, what a chaos 
would science be; for, disagreeing with everyone, they 
would disagree among each other, so that in a very literal 
sense there would soon be as many half-crazy theories 
as men. 

A true and consistent system is the only one which 
can be accepted by students of various nationalities and 
of various centuries, all keenly critical, all keenly awake 
to new truth and to new aspects of old truth. A system 
of this kind, with minor flaws and imperfections such as 
naturally appertain to a state of progress, constitutes the 
main body of modern physics. 

These remarks are suggested partly by a long letter on 
page 197 of your issue for March 9th, signed “ William 
Donaldson,” partly by other letters occasionally appear- 
ing. The writer of this one runs amuck at elementar 
scientific doctrines, much as if a man finding his ak 
wrong should begin not only to criticise the town clock, 
but to attack the methods of Greenwich Observatory. 
Indeed, he might say, it would go hard with him if he 
did not upset some of the laws of nature. 

I trust I may without personal offence take Mr. 
Donaldson, as displayed in his letters, as a mild and 
comparatively reasonable instance of this, as I think, 
wrong-headed type; but, if I do, he may very properly 
retort that a criticism of science is just what I have been 
urging as a duty, and that it is a poor system which 
will not bear attack. Most true. I heartily agree to 
both statements; but I would beg him to notice that 
such an attack, to be effective, must be based on sound 
and thorough knowledge; and, indeed, that if he can 
overthrow the laws rg thermodynamics, say the four 
so-called thermodynamic relations, or the doctrine of 
reversibility, or what not, he is a most important man of 
Science who is able to perform a great service to truth, 
and we look to such a one to adduce either clear and 
salient facts, contradictin accepted views, or else to 

bring forward a crucial an cogent destructive argument. 


His is an ambitious attempt, and should be conducted 


with suitable dignity. Now, on the contrary, a s 
portion of the letter now before me is little better than 
scientific Billingsgate— gentlemanly Billingsgate, of 
course, but possessing several of the essential charac- 
teristics of that tongue. The writer can hardly expect to 
succeed in upsetting the recognised laws of > ato 
dynamics by an exuberant use of adjectives such as 
‘fin de siécle” and “ rat-tail,” nor will he carry convic- 
tion in his own favour by vain repetition of the phrases 
“clearly” and “it is evident” as a prelude to doubtful 
or hazardous assertions, nor yet by dragging in specula- 
tions from astronomy and geology respecting the age of 
the sun or the past history of the earth. If Mr. Donald- 
son seriously wants his ‘ proofs” considered, he must 
be pleased to state them in clear and brief and precisely 
intelligible language. ‘Till then, I at least must content 
myself with noticing such of his adduced “facts” as 
seem to have a useful bearing on any of the more reason- 
able puzzles of students. 

There is just one point, however, clearly recognisable 
in his present letter, and that is that he has failed to 
grasp the fact that most of the customary modes of 
statement of the ‘‘ second law” have reference only to a 
closed cycle; and I cordially admit that he and others 
have some ground for complaint that this vital proviso 
was not explicitly introduced into every one of those 
statements, so that there might never be any misunder- 
standing on that head. If he will do me the honour to 
refer to my article No. V., February 2nd, he will find 
that I have definitely attended to this very point, and I 
hope clearly exhibited both the incompleteness of some 
of the customary popular statements of the second law, 
and the remedy or addition which is necessary in order 
to make such a statement more complete. Attempts at 
popular untechnical statements are seldom precisely satis- 
factory, and the attempts at stating the second law of 
thermodynamics in ordinary English have been no ex- 
ception to this rule. 

If Mr. Donaldson, or any student impressed with his 
letter, will continually remember that Carnot’s law of 
efficiency applies only to a complete cycle of reversible 
operations, he may thereby save himself some needless 
trouble. 

He will find several of the other matters which trouble 
him likewise dealt with in my articles, if he takes the 
trouble to read them. I may mention especially the 
end of Art. 1V., and the beginning of Art. VIII. One 
curious instance of misapprehension occurs on page 198, 
where he says, speaking of a gas undergoing compression, 
“ The molecular vis viva is destroyed by friction and con- 
verted into heat;” not realising apparently that heat 
and molecular vis viva are identical. 

Another curious statement occurs in his penultimate 
paragraph :—‘‘ It is impossible to cool any body below 
the temperature of the surrounding objects! ” 

Lastly he makes an ingenious puzzle about a couple of 
unequal pistons coupled in opposition tandem—Fig. 25— 
and urged forward from cold to hot by compressed air 
originally of equal temperature and pressure in both 
cylinders but subsequently unequally heated by fire 
in such a way that the small cylinder becomes the 
hotter of the two. 
long as the gases acting on the unequal pistons are at 
the same pressure there can be no equilibrium. To 
obtain initial equilibrium the pressure in the small 
cylinder must exceed that in the large cylinder, in 
simple inverse proportion to the piston areas; and then, 
when you heat the cylinders unequally, the compound 
piston will always move from the warmer to the cooler 
vessel, and not, as Mr. Donaldson wishes it to move, in 
the opposite direction. 
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C us’ statement of 
the sevond fundamental pridciple of thermodynanaics (p-108, March 9th). 
The failure of this machine, intended to upset Clau- 
sius’ statement of the second main principle in ther- 
modynamics, depends therefore not upon any recon- 
dite piece of physical theory, but upon a simple me- 
chanical and engineering fact, asserted to occur one 
way by Mr. Donaldson but in the 5 ea way by 
nature. This example is worthy of study by any inclined 
to believe in paradoxers, for it is a typical case. All their 
contrary instances break down similarly, though not 
always so obviously, 

I see further on that Mr. Donaldson holds that it is 
inaccurate to speak of ‘radiant heat.” I quite agree 
with him; but, in opposition to the reason he gives for 
objecting to the phrase, viz., that all heat is radiant, my 
objection is based on the conviction that no heat is 
radiant; in other words, that whatever is radiant is not 
heat. I wish to discriminate carefully between “ radia- 
tion,” a process of energy convection through ether, and 
“ heat,” a “stationary ” disturbance of the molecules of 
matter. I regret to find that Mr. Thomas Preston of 
Dublin, in his recent large book on heat, has lent the 
weight of his learning in an opposite direction; for he 
uses the phrase “ the wave theory of heat,” and other 
expressions indicative of his determination to identify 
ethereal radiation with material heat, or at least to 
include both these very different forms of energy under 
one name. 

Another set of paradoxes is contained in a letter — 
signed “ M. A.”—on page 134 of your issue for Feb- 
ruary 16th. The first is that the difference of tempera- 
ture between the furnace and boiler, divided by the 
absolute temperature of the furnace, expresses the 








efficiency of the boiler. The error of this surprising state- 
ment is, however, I suppose obvious. The efficiency so 


But this oo fails, because so] N 


obtained is the etitoney lost. It ape working 
ta which might have been utilised, by employing the 
‘urnace temperature as the source of heat for the working 
substance, but which is thrown away because only the 
boiler temperature is made use of. A large part of the 
working power, conferred on the heat by the high tem- 
perature at which it is produced, is flung away with 
nothing to show for it; and the proportion of “‘ motivity”’ 
thus thrown away can be estimated as the temperature 
ratio above quoted. Itis odd to see this measure of waste 
quoted as a measure of efficiency. 

The next paradox is that the steam engine differs from 
heat engines and forms a class by itself, because “its work- 
ing fluid has to be made.” Most people are under the im- 
pression that the working fluid of a steam engine comes 
from the town mains, and that what the furnace has to 
do is to evaporate it. During this evaporation there is 
very great expansion, just as there is expansion when air 
is heated, and the expansion in either case represents 
work done, and enables energy to be stored in the result- 
ing high-pressure air or steam. The difference between 
the two cases is that when air is being expanded at con- 
stant pressure it gets definitely hotter, whereas when 
water is being evaporated at constant pressure its tem- 
perature remains constant. But this is not a vital dis- 
tinction, and with imperfect gases all grades of variation 
of temperature may be arranged, between these two 
extremes ; moreover, if either the evaporation of steam 
or the heating of air is conducted in a closed vessel, i ¢., at 
constant volume, the temperature will rise in either case. 

This, however, is not an unnatural difficulty to boggle 
at. It is not surprising for people to fancy that heat 
spent in change of state is less efficient than heat 
spent in change of temperature, notwithstanding that 
plenty of expansion acccmpanies both. I conjecture 
that it may be a common misapprehension, and I am 
therefore glad to make its acquaintance. Perhaps its 
removal may be assisted, from anyone who at present 
sympathises with it, when we come to discuss engines 
whose workingsubstance is asaturated vapour. Meanwhile 
we can remember Carnot’s original result, that theoretical 
efficiency is a function of temperature only, and is wholly 
independent of the properties of a working substance. 

If I can see my way to fall in with Mr. Wisehead’s 
excellent suggestion concerning ‘‘temperature’’— page 
198—I shall willingly do so. Temperature, if thoroughly 
treated from the molecular point of view, has always been 
a most difficult subject, and I should like to devote an 
article to its discussion. 








THE INSTITUTION OF NAVAL ARCHITECTS. 


Ir will be understood that many of the papers read 
before the Institution were intensely mathematical, and 
not adapted in any way for publication in our pages. We 
believe that we shall best study the interests of our 
readers by dealing only with those papers and discussions 
which are of a more practical character, and do not in- 
volve abstruse problems. 

Among these may certainly be classed the very excellent 
paper by Professor Lewes, ‘‘ Leaves from a Laboratory 
Note Book,” which we reproduce in full elsewhere. The 
discussion which ensued was of little importance. Mr. 
McGregor directed attention to the fact that experiments 
seem to prove that unburned gases do not leave boiler 
furnaces. Mr. Grosse held that Professor Lewes ought to 
have said something about the Serve tube, with which 
seventy steamers were now fitted. Mr. Seaton said that 
copper pegs in a boiler-heating surface were old acquaint- 
ances of his. He confirmed the idea that temperature 
had an influence on the rate at which corrosion took 
place. Professor Lewes had said that it was not iron but 
steel ships that corroded. Mr. Seaton could not agree 
with this. Mr. Stromeyer explained why, in his opinion, 
very little unburned gas passed out of a boiler furnace. 
Mr. Watt stated that he had put studs in the crown of a 
boiler furnace, 6in. long, 3in. in the water and 3in. in the 
fire. They were made of iron, taper, driven in; they 
burned to 23in., and then went no further. Professor 
Lewes replied generally, but nothing was said that added 
to the value of the paper. The meeting adjourned to the 
evening, when the water-tube boiler papers already 
published in our pages—with the discussion—were read. 

Before the reading of Professor Lewes’ paper, one on 
‘“‘ Submarine Artillery” was read by Captain Jacques. 
The paper was, however, too hastily constructed to be 
worth reproducing, The discussion, such as it was, that 
followed, turned on the probable use of special rams in 
warfare. 


The last paper was read on Friday night; it was by Mr. 
David Joy 


“On a Frum Pressure Reversine Gear.” 


The author began by saying that when he last read a 
paper on the simplification of valve gears before the 
Institution he concluded by saying, ‘“‘ And I am continuing 
my investigations in the same direction, with a very 
tangible hope that I shall be able very shortly to take a 
step further in the simplification of valve gears by about 
80 per cent.” That was in 1886, or eight years ago, and 
the present paper was the result of the eight years of 
work in that direction since that date. 

When he made the statement quoted he had in his 
view the treatment of the valve gear of marine engines, 
which were then increasing in size and speeds of revolu- 
tion with such rapid strides, on a plan on which he had 
long ago designed and constructed reciprocating steam 
and water power machinery with satisfactory success by 
abandoning all direct mechanical connection between the 
piston and the valve, and actuating the valve directly by 
the motive fluid driving the engine. The great simplicity 
of the plan recommended it strongly for application to 
marine engines, and if successful promised a large field. 
But after some years work in that direction he laid the 

lan aside ; not because of any mechanical difficulties in 





it that could not be overcome, but that the commercial 
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element was not promising. So taking a medium course, 
and, instead of driving the valve itself by fluid pressure, 
where the fluid would always be in active motion, he 
proposed to himself to take only the half-way step at once, 
and to adjust and retain in position the machinery for 
moving the valve by the motive fluid, which would so 
mostly be in the condition of a static force only. In 
carrying out this idea he returned, of course, to the abso- 
lute contact plan, driving the valve by a rod direct from 
the crank axle, but only one rod and one excentric. 

The principle of construction is simply that, in place 
of employing two excentrics, set each at the proper 
positions F and B, Fig. 1, for giving forward and back- 
ward motion, and all intermediate points of “ cut off” 

















JOY'S LIQUID 


necessitating the employment of the ‘‘ motion link,” and 
all the machinery required to move and hold it in position, 
he employs but one excentric set upon the crank shaft, 
and arranged to be slid across it between the two points 
F and B, Fig. 2, for forward or backward motion, and 
one rod direct up to the valve spindle. The method by 
which this sliding action is accomplished will be described 
immediately. By this arrangement all the requirements 
of the “link gear” are fulfilled, but with one-fifth of the 





c 


into which the two rams B B’ fit. 
excentric mounted on a square on the shaft, and free, 
while moving round with and driven by it, to be slid from 
side to side on that square. The direction of that sliding 
action being on the centre line F B, arranged to be at 


We have now the | 


ment of the fluid, the excentrics are maintained in an 
position, so giving any required point of ‘ cut off.” The 


_ cylinder N is made of a sufficient capacity to contain a 


right angles across the centre line of the crank and | 


connecting rods, when at extreme ends of the stroke and 
within the centre line of the crank shaft, towards the 
crank pins, if inside steam lap is to be used, as is usual 
with piston valves, or outside that point if outside lap is 
required; the movement given to the valve being equally 
correct either way, and whether for forward or for back- 
ward going ; each extreme position being for forward or 
backward going, the central position being mid gear; and 














VA.VE GEAR 


any intermediate position giving any variety of ‘cut off.” 
The movement of the excentric in either direction, and 
its control in any position, is effected by forcing in a 
non-elastic fluid at a pressure at either end of the crank 
shaft, which in this case, as for warships, is already 
hollow, as at S’—or in ordinary shafts it is drilled. 

The fluid is put in motion in either direction by a 
steam cylinder M operating on the piston of a cylinder N, 
which serves as a reservoir for the fluid, transmitting the 


slnalies 








—S__ = ——— 


margin of about 25 per cent. more fluid than i i 

to fill all the excentrics, pipes, and other scan, ge 
be able to follow up the excentrics if required. All adjust 
ments are effected by differentiating the amount of tluid 
between the two cylinders in any excentric ; and, as in the 
Maxim gun the recoil of the shot is made available to dis. 
charge the exploded cartridge, supply a new one, and fire 
it, so the tendency of each excentric, when working ex. 
pansively, to slip over into full gear is employed, by act. 
ing on a small valve in the excentric by the motion of the 
engine, so allowing the fluid to change sides, under 
pressure of the tendency, to the amount for setting the 
point of ‘cut oft’ required, when it may be locked in 
that position also by the fluid pressure. There is algo 
provision made in the arrangements of the valves and 
pumping gear of the fluid cylinder or reservoir for reversing 
by hand when the steam is not on, or for refilling any of 
the pipes, channels, or excentric cylinders; and finally 
this part of the gear may be linked up as a governor, em. 
ploying the inertia of the fluid in motion and under 


| pressure to move the valve of the steam reversing cylinder 


towards mid gear on the smallest increase of the speed of 
the engine, so linking up all three cylinders in that direc. 
tion to the required amount to check the speed of the 
engine. 

Resulting from the above, the gear is very much less 
costly than “link” or any other gear, fully by half, as 
not only are there fewer parts, but none of these are com. 
plicated and costly forgings, as motive links, requiring 
difficult and expensive tooling ; almost all the work con. 
sisting of simple castings in steel or iron, and requiring 
chiefly boring and turning, the easiest and least costly 
operations in the tool shop. Then, having far fewer parts, 
it is less liable to break down; less attention and lubrica- 
tion are required. Indeed, if wished, the whole of the 
lubrication on the crank shaft may be performed by the 
motive fluid itself (using oil), which may be recuperated 
automatically by the engine itself while in motion. 
Therefore, in selecting an engine on which to test its 
efficiency, the author chose a locomotive, as offering 
opportunities for the most crucial tests to be carried out 
in the shortest time, as also other important advantages; 
as the greater ease with which experiments can be con- 
ducted and recorded on land than at sea, the freer access 
to the machinery by numbers, whether of workmen or of 
those wishing to inspect, as compared with a crowded 
engine-room at sea. Alterations, repairs, or additions 
may be readily made, variations in loads or in speeds 
may be effected, continuous working may be maintained, 
independent of weather or tide; but, most of all, a much 
more crucial and varied series of tests may be crowded 
into a very much shorter time than with engines at sea. 
Thus the engine fitted with this gear has been at work 
about a year, and during that time has had the reversing 
gear as frequently manipulated, shifted from forward to 
backward going, and changed about to all degrees of 
expansion, as could have occurred in a Channel steamer 
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number of parts, and giving a much more correct distri- 
bution of steam. 

Fig. 1 shows the cross section of the ordinary hollow 
crank shaft as used in the engines for warships, and 
Fig. 2 is the longitudinal section of a part of the same. 
A is a cast-iron or steel square block, fitted on the shaft 
S, in the position usually occupied by the two excentrics 
in link gear. 
sides, two small rams I B’, the other two sides of the 
block being planed at the surfaces a a to receive the 
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| power through the pipes p p for forward going, and on, in six or seven years, or as in an ocean-going steamer in 
through the crank shaft, and so into the small cylinder in | quite an unknown time. The locomotive has already been 
the nearest excentric, suitable for carrying it over in the | fully illustrated in our columns. 

| direction for forward gear, while the fluid in the opposite | 


| 
| 


cylinder in that excentric is passed on to the next follow- | several points of interest arose, and h 


With regard to the newly required constructive details, 
ad to be dealt with. 


_ing excentric to move it over; and so on till the receding | One or two only he would name. Thus it was objected 
fiuid finds its way by the pipes p’ p’ to the opposite end of | that, at the point where the stationary fluid in the pipes at 
the fluid cylinder N. Of course, the reverse action of the either end of the crank shaft met that which was revolv- 
steam cylinder again returning the excentrics to the | ing rapidly in the shaft, heat would probably be gene- 

original position. Thus the positions of the excentrics | rated. This never occurred, but its possibility was met 


This block has cast with it, on opposite | 


excentric E, which is bolted together centrally in the | 
usual way, having the surfaces ¢ ¢ planed to slide on the | 


surfaces aa of the square block A. 


for forward or backward motion are secured without | by enlarging the spaces or channels at that point, so 
the intervention of any mechanical combination in the | pre room for the stationary particles to interchange 


and forming part of it, are cast two small cylinders CC’, ' break down. And by the simple arrestation of the move- 


In the excentric, | form of links, levers, screws, &c., liable to wear out or | gradu ’ 
Again it was urged that, as the fluid had to sustain the 


ly among those rotating rapidly. 
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= 
reciprocating effort of pulling and pushing the valve, a 
throbbing or pulsating action would be generated. This 
never has existed, for, whether running slowly or very 
fast, and even with a considerable amount of air in the 
pipes, the whole gear runs with the solidity of a gear of 
steel with no intervening fluid. The most suitable fluid 
to be employed has also been subjected to investigation, 
and if frost is not feared, and lubrication is not contem- 
Jated, then any non-elastic fluid will do; but probably 
one of oi] and nine of water will be found most conve- 
nient and om 

Practically there was no discussion on this paper, the 
hour being advanced. Mr. Joy replied to the criticism of 
Mr. Andrew Betts Brown, that even if the leathers were 
burned up by a red-hot crank, the rams were still nearly 
tight, and he had pointed out in his paper that he intended 
tp use metallic packing. 

Some votes of thanks were passed, and the proceedings 
terminated. It was announced that the summer meetin 
will take place at Southampton, and that the London al 
South-Western Railway Company proposed to place 
unusual facilities for visiting places of interest at the 
disposal of the members. 








THE ROW HEATING TUBE, 


Tur accompanying illustration represents the Row tube, 
used by Mr. J. J. Royle, Dalham Works, Manchester, in 
feed-water heaters. The tube is originally circular in section, 
subsequently it is indented as shown. The surface is not 
increased, but its efficiency is very greatly augmented, 
whether the water or the steam passes through the tubes, 
because the action of the indentations causes turbulence in 














the stream. The result of experiments is to the effect that 
the efficiency per square foot of surface and per degree of 
difference of temperature is practically doubled, as compared 
with plain tubes. In this way the weight of the heater is 
greatly diminished, and also its dimensions. The engravings 
illustrate a heater and a single tube, and explain themselves 
without further description. 








STANDARD KEY LIST IN MILLIMETRES. 


THE following list of dimensions in inches and millimetres for 
keys for tmachiner has been compiled by Mr. Louis Hett, of 
Turbine Foundry, Brigg. Taper of key, 1in 100. Any shaft for 
which no key is ee will have the same key as the shaft next 
lower in size. Size of key on taper seats to go by the large 
diameter of taper seat. Depth of key in shaft and boss to be 
measured at the side of the keyway, and not at the centre. 


Diameter of shaft. Size of key at head. Length of 
atime k 





es | Sunk in | Sunk in ea ck gee ee ey 

rl, | toches, | | MK | thick | renaen, Natok 
20 | 1 2 4 | 6 9 100 
30 4 2 5 7 | on 120 
4 1} 3 6 ol ae 130 
0 2 8 7 10 15 150 
60 2 4 8 12 18 170 
80 3 5 9 it 22 200 
100 4 7 11 18 26 220 
10 | 4} 8 12 20 30 250 
140 | Bh 9 14 23 ) 270 
160 } 6h 10 16 26 10 300 
0 | 8 12 0 2 10 350 
250 10 16 24 40 | (hu) 400 


300 12 20 28 48 | 70 450 





‘i A TUNNEL under the East River, 10ft. 2in. internal 

: ype ant has been constructed for the East River Gas Company. 

heel 2516ft. in length, and has been made under the Great- 

tu —. The Lngineering Record has recently described the 
nnel and apparatus employed in its construction. 





CANET’S CENTRAL-PIVOT QUICK-FIRING GUN CARRIAGE 
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CANET’S CENTRAL-PIVOT QUICK-FIRING GUN 


cae the final impulse. Compressed air at 10lb. pressure per 


equare inch under the new system is found quite sufficient 
Tue Canet quick-firing naval gun carriages of the 1£93 | for general purposes, whereas 40 1b. to 60 1b. pressure used as 
pattern differ from those now in the service in the carriage. heretofore is found to be less effective. 
They each consist of the following parts :—(1) The bed is | _/™ regard to the effect produced by @ blast from one indi- 
circular—see Fig. 2—in central-pivot guns. In front-pivot | cated horse-power, it has been found that the scale from 20 
guns it is in the form of a sector, the angle of which varies | to 30 square feet of iron or steel surface can be removed per 
according to the conditions to be fulfilled. The bed pivot is | 20Ur- A labourer could handle, without difficulty, the blast 
encircled with a ball race. (2) The carriage consists of two | produced by 12 indicated horse-power, and would thus be 
cheeks—see Figs. 1 and 2—inserted in front and at the bottom. | able to remove the scale frcm 240 to 360 square feet of surface 
It revolves on a ball race on the bed in a central-pivot mount- | P¢ hour. The surface so cleaned from scale is ready for 
ing, such as is shown in Figs. 1 and 2. In a front-pivot | tinning, galvanising, plating, &c., without further preparation. 
mounting it moves on rollers on a curved racer. On the left | The surface left by the cand blast is said to be particularly 
cheek are fixed the gear for elevating and training as well as | suitable for receiving and retaining plating materials, be- 
the sights, and the electric pile for illuminating the sights at | @US° of the innumerable little indentations made by the 
night with the rheostat, &c.—see Fig. 2. On the right cheek | impact of the grains of cand. Chilled iron sand, although 
is the pump of the brake cylinder. On the front of the car- | very much more expensive as regards first cost, is found in 
the long run to be more economical, besides .being more 


riage is fixed the shield. (3) The carriage is a ring fitted : : 
with a hydraulic brake pa By and po the ra Sr aang | eficctive and producing much less dust than the best quarts 


which rest in beds in the carriage. (4) Hydraulic brake with | sand. : . 
spring recovery : comprising a brake cylinder, with piston and | The uses to which the new apparatus is particularly appli- 
centre pin governing the passage of the liquid, a return valve | cable, in the engineering line, are the cleaning of castings of 
and spring recovering gear for running up the gun after | all descriptions, especially the surfaces of castings which 
recoil. (5) The sighting fittings are furnished with slow or | have to be turned, planed or mill-forgings, stampings, iron 
quick movement and with electric lighting gear. (6) The and steel plates, &c., also for cleaning the ports and passages 
gear for firing is on the side of the left cheek of the carriage, | of steam cylinders. _ ‘ 

comprising a firing-pin and springs with hand gear for work- | Some people imagine that if the sand blast will cut away 
ing close to the hand of the captain of the gun. Canet coast | the hard scate on sheet iron and steel rapidly, it will cut into 
mountings for qui¢k-firing guns differ only from those | the iron and steel much more rapidly; but this is a mistake. 
designed for shipboard as follows :—The saddle is fixed on a It cuts off the scale quickly because it is brittle, but the iron 
pillar of sheet metal bolted on to the firing platform. The | 224 steel being soft, or ductile, the effect upon them is very 

etachment working the piece stand on a loading platform | slight indeed. 

attached to the pillar, and thus moving or fixed with it. For | 
guns above 12cm, calibre the ammunition is lifted to the | 
on platform, and a second man assists the gun captain) ELECTRIC TRANSMISSION OF POWER FROM 
and fires. | THE PERIYAR RIVER, SOUTHERN INDIA. 


eX | A COMMIITEE, consisting of Colonel J. Pennycuick, R.E., 
MATHEWSON’'S SAND BLAST APPARATUS. _| Secretary to the Gomeaaa of Madras PW... Professor 
tare ; ed | Unwin, Professor George Forbes, and Professor W. C. 
WE illustrate herewith a new form of sand blast apparatus, | Roberts-Austen, having been appointed to consider the 
me eA 8 patent—recently brought out by Tilghman’s | whole question of the use of the water power available on the 
atent Sand Blast Co., Sheffield. Heretofore compresceé%eir | Periyar Irrigation! Werks, have now issued the report of 

‘ three of their number, and separate 

reports as notes by each member of 
the committee. On the eve of his 
departure, last July, for America, 
Professor Unwin withdrew from the 
deliberations of the committee, but 
his note is ® very important one. 
Irrigation works are now in progress 
upon the Periyar River in the Madras 
Presidency, and when completed 
there will be a large amount of water 
power available. The subject may be 
divided into two branches — firstly, 
the development of the power at the 
site by suitable hydraulic works ; and 
secondly, its utilisation upon the 
spot or. transmission to distant 
places. A note supplementary to 
Professor Unwin’s was added by 
Colonel Pennycuick upon the hydrau- 
lic plant. It appears from the report 
that the development of power at the 
site would not cost more than £4 
per horse - power for the hydraulic 
apparatus alone, and that the electri- 
cal apparatus for its transmission 
for sand blast purposes has been applied in such a manner | to Madras would not cost more than £35 per horse- 
that a great part of the stored up force has been lost in | power delivered at that city, while for the towns of 
having to set in motion a considerable — of extraneous | Madura and Trichinoroly the cost would not exceed £23 and 
air at atmospheric pressure. The air thus put in motion by | £17 respectively, the most —_ item being that of the 
the compressed air jet reduces the intensity of the blast, and | conductors, which depends directly upon distance. After 
consequently the cutting effect to a considerable degree. In making due allowance for interest on first cost and deprecia- 
the improved apparatus the introduction of outside air is en- | tion of plant, it appears that power can be delivered in the 
tirely avoided, and itis claimed that the full intensity of the | three towns named at an annual cost per horse-power of £3, 
compressed air jet is utilised in propelling sand against the | £2, and £1 10s. respectively. Comparing these figures with 
surfaces to be cleaned. The combination of the sand and | the cost of steam power, there would seem to be every proba- 
ropelling medium takes place within the cylindrical chamber | bility that a large portion of the available power can be 
in an atmosphere of compressed air, and the mixed current | profitably used in the towns in question as well as in the 
moves slowly through the rubber tube to the contracted blast | smaller towns on the road thereto. The most obvious and 
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MATHEWSON’S SAND BLAST APPARATUS 





pipe or nozzle at the end thereof, wherein the sand receives | probably the most profitable use of power would be for electric 
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lighting in the towns. It appears that none of these towns 
are ee Soa with gas, and that in Madras the cost of lighting 
by oil lamps forms a considerable portion of the municipal 
expenditure. The committee concur in the view of the chief 
engineer to the Government of Madras, that the water should 
be brought to the hydraulic motors by means of pipes, a 
separate pipe being used for each motor, or at most two 
motors being fed from one pipe, and that, with a view of 
reducing cost, the fall should be divided into two or three 
stages. The great cost of a channel in the rock to carry all 
the water appears prohibitive. They also agree with the 
chief engineer that the construction of a railway from the 
nearest point of the South Indian Railway to the site of the 
works is a necessary preliminary to the utilisation of the 
power in guestion. Such a railway they consider might be 
easily and economically worked by electricity, for which it 
would be especially suitable, as for many years it must 
remain an isolated line. In the note of the chief engineer to 
the Madras Government, dated October 17th, 1892, it was 
stated that provision must be made for closing the head 
sluices at the Periyar for a fortnight in every year for the 
purpose of inspection and repair, but the committee consider 
that by using other arrangements of sluices that might be 
obviated. 

The note by Colonel Pennycuick, R.E., on the hydraulic 
apparatus required, states that the side slopes of the valley 
are such that there would be no difficulty in laying the pipes 
with a slope of 24 or 3 horizontal to 1 vertical, and the 
length of the pipes may be taken at three times the head. 
The total fall is a little over 1000ft.; a single pipe for the full 
head would therefore need to be very thick at the base to 
withstand the pressure, and he therefore advises that the fall 
should be divided into two parts. Each stage would thus have 
500ft. head and each pipe would be 1500ft. long. He recom- 
mends that the velocity of discharge shall not exceed 10ft. per 
second, and with a pipe 3ft. diameter the effective head for 
each pipe would be 485ft., and it would develope 2829 horse- 
power. In Professor Forbes’ report on the electrical trans- 
mission of power the unit is taken at 5000-horse power, and to 
generate this power on a fall of 500ft. about 120 cubic feet of 
water per second would be required, and this would be 
carried by a pipe 4ft. in diameter with a velocity of between 9ft. 
and 10ft. per second. The pipe would have a mean thickness 
of Zin., and would weigh 392 lb. to the foot. The total weight 
would be 262-5 tons, and the cost at £20 per ton £5250, to 
which must be added £2500 for cost of carriage to the site 
and £600 for laving, making the total cost £8350. A turbine 
to generate 5000-horse power would cost about £6000, and 
£750 might be added as a share of general expenses. The 
total cost of the installation would be £15,000, or £3 per 
horse power. For a pipe 2ft. diameter, which would develope 
1230-horse power the cost works out to £2500, and inclusive 
of turbine about £3°67 per horse-power. Whatever units are 
employed the capital cost per horse-power would not exceed 
£4, and the annual charge 10s. per horse-power. The author 
had previously suggested Pelton wheels, but the committee 
pointed out their impracticability for this special purpose. 

A preliminary memorandum by Professor Unwin is added 
in which he says that from the data supplied to him he finds 
thereis a supply of 600 cubic feet of water persecond all theyear 
round, and a fall of 1200ft.; this would yield 60,000 effective 
horse-power. He advises that the fall should be divided into 
two parts, and as steel pipes of 4ft. and 5ft. diameter 
have been used in America, he considers that a steel pipe 4ft. 
diameter, double riveted for the lower part and transverse 
joints riveted up from end to end would be suitable. Such 
& pipe would carry 3600-horse power on 600ft. falls and would 
weigh about 280 tons. The pipe might supply two turbines of 
1800-horse power each. He puts down the capital cost for 
canals, pipes, turbines, and necessary buildings at from £5 to 
£10 per horse-power utilised. That power can be obtained 
cheaply is evident, if any application can be found for it. The 
hydraulic part of the problem is the least doubtful and the 
least difficult, and the cost of the power would be but a small 
fraction of the cost of electric machinery and transmission 
for applying it. 

The next report is by Professor George Forbes, F.R.S., and 
deals with the electrical part of the problem. The author 
points out that he has no data as to cost of carriage, nor as 
to the cost of erecting a pole line to carry the conductors. He 
is therefore unable to give the cost of the work approximately. 
He proposes to develope the total horse-power of the fall by 
means of turbines, each of which would be capable of develop- 
ing 5000-horse power, and points out that if smaller units were 
used the cost would be greater. The dynamos would be fixed 
above the turbines upon vertical shafts. The points to which 
it is proposed to transmit the electricity are from 80 to 350 
miles distant from the water power, and it is possible that a 
cheap | ene supply might attract factories to sites about 100 
miles distant from the irrigation works. Besides the obvious 
field for supplying electricity for lighting purposes, the author 
suggests its use also for electric traction, and points out that 
the question is well worth consideration,whether the railways 
in the Presidency south of the town of Madras might not 
advantageously be worked by means of electric locomotives. 
Referring next to the character of the machinery to be 
employed, the author recalls the fact that the experiments of 
1891 between Laufien and Frankfortshowed the possibility of 
using 20,000 to 30,000 volts by means of overhead conductors. 
and he states that the Oerlikon Company were in 1893 putting 
down a line 43 kiloms. long, for an electric pressure of 40,000 
volts. At Niagara Falls the electric pressure to be used at 
first is 20,000 volts, with a possible increase as the work 
proceeds. He thinks that in India, where the atmospheric 
conditions are so favourable, it would be safe to contemplate 
the use of 30,000 to 40,000 volts. Passing to the current, he 
alludes to the fact that hitherto it has been impossible to 
construct a continuous current dynamo of high electric pres- 
sure successfully, this arising from the fact of a commutator 
being necessary. An alternating current dynamo can also be 
obtained about 40 per cent. cheaper than a direct current 
machine for the same capacity when dealing with large 
amounts of power. 

Dealing next with the question of phase, he points out that 
the single phase is admirably adapted for all lighting purposes, 
and that synchronising motors work with a very high efficiency, 
but ed require to be started mechanically. Two-phase and 
three-phase motors start perfectly well on full load, and they 
have no commutators. The disadvantage of the multi-phase 
motors is that they require more than two wires, which is a 
defect. When alternating currents are used for transmission 
it is probable that the best way of using the power for trac- 
tion purposes is to convert the alternating into a continuous 
current at the place where it is used by means of an alter- 
nating current motor driving a continuous current generator, 

nd su¢h machines have been built by Schuckert, of Nurem- 


berg, and also by the two large American manufacturing 
companies. The author states that certain advantages have 
been claimed for the three phases, that the cost of copper in 
the conductors is less than with two phases, and that the 
turning power given to a motor is more uniform with three 
phases than with two. But these claims are untenable. He 
puts aside the three-phase system as unsuitable, and gives 
reasons for preferring the two-phase system at from 30,000 to 
40,000 volts pressure. With regard to frequency, the subject 
has received great attention from the author during the past 
year; and for motive-power purposes he prefers about 
10 periods per second, but if the current is to be used for 
electric lighting such a low frequency is not available. 

With any frequency under 50 periods per second arc lamps 
are found to flicker, and with any frequency under 30 periods 
per second incandescent lamps are found to flicker disagree- 
ably. In the present case it is probable that a large amount 
of current would be used for the lighting of Madras, and 
therefore he would prefer, on the whole, to use a frequency of 
50 periods per second, although the efficiency of the motors 
would not be so high as a frequency of 10 periods, and 
might only amount to 85 per cent. He. dismisses the 
the question of using step-up and step-down transformers as 
adding largely to the cost, and finally proposes to use a type 
of machine with the following characteristics :—5000-horse 

wer vertical shaft generating 30,000 or 40,000 volts direct: 
once 50 per second, two phases; the cost of such a 
dynamo may be taken at not over £6000. The cost of trans- 
formers of 1000-horse power or over may be taken as certainly 
not over £1 per horse-power, and they would probably not 
cost above half this amount. The principal cost would be 
for the line, which is next alluded to. The author proposes 
to use one overhead line for each 5000-horse power unit. 
The poles would be of A shape, and provided ‘with special 
insulators, of which details would be furnished later on by 
the author. By this method it would be possible to use 
40,000 volts, and transmit power 350 miles to Madras. With 
regard to density of current, this must be selected so that by 
either a slight increase or decrease in this density the 
additional gains and losses owing to difference in power 
wasted, and in interest on capital sunk, shall be equal. 
The author then gives a table showing for different densities 
of current the cost of copper in the line. With a density of 
100 ampéres per square inch the cost of copper per horse- 
power generated would be £70, and per horse-power delivered 
£76. At this rate 92 per cent. of the power produced would 
be delivered to Madras. With a density of 500 ampéres per 
square inch the figures would be £14, £23, and 68 per cent. 
respectively; and with a density of 1000 ampéres per square 
inch would be £7, £35, and 20 per cent. The cost of poles 
and insulators for each unit of 5000-horse power may be taken 
at £90 per mile, being £1 per pole, and 2s. 6d. per insulator 
and attachments, and sixty poles to the mile. Assuming a 
density of 400 ampéres per square inch, the total cost of the 
principal parts of the electrical plant come out as follows :— 





£ 
oa on theline.. ., 25°0 
Poles and insulators. os 63 
Dynamos for 1°46-horse power .. 1°75 
Transformer for 1-horse power .. 10 
Per horse-power delivered total.. «. £34°05 


The annual charge may be taken at £1°91. The author has 
dealt with the case of Madras as being the crucial question, 
as if the power can be supplied to that city it can of course 
be supplied to points which are nearer the generating plant. 
He says that it seems quite clear that it will be possible to 
supply electricity at any low pressure suitable for electric 
lighting or motive power, at not more than £4 per annum, 
including all costs, with a margin for contingencies. 

The report by Professor Roberts-Austen deals with the cost 
of extraction of aluminium. The author refers to the 
memorandum by Mr. Chatterton which forms the basis of 
the inquiry entrusted to the committee, and states that he 
has consulted the authority cited, viz., ‘‘ Manual of the 
Geology of India,”’ by V. Bell—London: Trubner and Co., 
1881—but could find no analyses of the corundum. He has 
been unable to obtain specimens of the materials which 
would be used for the production of aluminium, and there- 
fore cannot speak with certainty as to the possibility of 
reducing them by electrical agency. The plant required 
would be similar to that adopted at the Patricroft Works, 
near Manchester, of which descriptions are available. Mr. 
Chatterton gave figures referring to the Cowles electric 
process, but the author is of opinion that the adoption of 
Cowles’ original process, which only yields alloys of aluminium 
with copper or iron, should not be contemplated, and that it 
will be preferable to direct attention to the production of 
pure aluminium, and for this the most prominent processes 
are those of Heroult, of Hall, and of Minet. The best known 
works for the production of aluminium itself are those of the 
‘“‘ Aluminium - Industrie - Actien - Gesellschaft, Neuhausen, at 
Schaffhausen-on-the- Rhine. Three dynamos are there 
employed, two of 482-horse power, and one of 241-horse 
power. The author proceeds to allude to the works at 
Froges, Isere, France. He estimates the cost of producing 
aluminium to be as follows per pound :— 


d, 
Energy .. .. "10 
DSU cs ns we. ee 06 60 
Labour and superintendence .. .. 1°5 
Interest, repairs, and maintenance 2°0 
+. sp as ee oe 4h. bees Sb cae 1°0 
ee ee ee ee 2°0 
Costofllb .. .. . os oe +» 1s. 1°6d. 


If the corundum be associated with either much iron or 
silica its reduction would present great difficulties, and very 
much will, therefore, depend upon the purity of the corundum, 
and on the readiness with which it can be reduced. The 
whole question of the use of the power at the irrigation works 
on the Periyar is now under the consideration of the Madras 
Government, and we shall await with interest further develop- 
ments. The proposal to transmit such a large quantity of 
power to a distance of 350 miles is undoubtedly a very bold 
one, and the uncertainty appears to be great as to whether 
oe an amount of energy could be usefully employed in the 

istrict. 








THE BIRMINGHAM ASSOCIATION OF 


ENGINEERS. 


THE BIRMINGHAM SEWAGE DISPOSAL. 

A party of members of the above Association paid a visit of 
inspection to the Birmingham Corporation Interception Depart- 
ment, Montague-street. They were met at the works by the 
chairman of the Interception Sub-committee, Councillor R. F. 





Martineau, Mr. W. Holt, superintendent, and Mr. A. Lyall, 
assistant-engineer. Councillor Martineau gave the party a detailed 





—— 





explanation of the be pang »revious to going round the works, The 
sewerage is treat by deposition and intermittent downward 
filtration, The system is called the ‘‘ pan” system, and was intro. 
duced in 1874, and the 20,000 middens, the total area of which was 
over thirteen acres, were be yr reduced in number, The pans 
used are made of galvani: iron, are cylindrical in sha and 
measure 18in, in diameter and l5in. deep ; they weigh 28 lb. each 
They are placed immediately under the seat of the closet, which 
should be so arranged that the pan can be drawn out at the back 
One pan is sufficient for about nine persons for a week, and, as 
Birmingham houses average 4°4 persons per house, there should 
be one closet to every two houses, The pans are intended for 
fwces and urine only. Household slops should not be emptied 
into them. The number of pans in the city is now about 35,800. 
and it is calculated that about 214,800 persons, of a total popula. 
tion of 483,526, are accommodated. 

The dry refuse is riddled in octagonal rotatin screens, which 
separate the fine ash from the rougher mentee The latter is 
further sorted by removing therefrom broken crockery, brick ends 
tin cans, &c. No attempt is made to collect rags from the refuse, 
These, for sanitary reasons, should be burnt in the furnaces with 
other combustible material. Part of the fine ash is mixed 
in a pug mill with the pan contents, and sold as manure, 
It is discharged into boats from mixing machines, During 
the year 1892 there were 2156 boatloads of this manure dis. 

d of, in addition to a small quantity sent away by rail, 
bis mixed manure meets with considerable favour among 
farmers, but during recent years they have been directing their 
attention, more especially to manure offered in a concentrated 
form. One great reason for this is, that by the use of concentrated 
manure, the cost of iabour and cartage is considerably reduced, 
The combustible material in the refuse is burnt in specially designed 
furnaces. Altogether, there are thirty-seven furnaces in operation 
in the various wharves, and ten more are in course of erection, 
The heat produced by the combustion of refuse is utilised 
for the generation of steam to evaporate the moisture from the 
excreta, which is made into concentrated manure as before 
described. It also furnishes power required for the machinery 
required at the wharves. The burning of the refuse reduces it to 
30 per cent, of its original weight. The clinker produced is useful 
for a variety of purposes. A considerable quantity is used by 
builders either as concrete or for mortar making. It is also ex- 
tensively used in the making of new roads, To increase the rate 
of combustion, forced draught has been cont to most of the 
furnaces. During 1892, the quantity of refuse burned in each 
furnace averaged 364 tons per week of 132 hours. The average 
grate surface of the furnaces is about 36 square feet. As before 
stated, part of the pan contents are mixed with fine ash and sold 
as manure. The rest of the material is manufactured into a highly 
concentrated manure by evaporation, On arriving at the whari, 
the pan contents are emptied into tanks, where they are mixed 
with sulphuric acid in order to tix the ammonia and prevent its 
evaporation under the action of heat. From the receiving tanks 
the excreta is run into tanks immediately over the drying machines, 
Provision is also made for charging the machine direct from the 
receiving tanks. The storage tanks are fitted with a series of pipes 
through which the vapours from the drying machines pass on their 
= to the condenser, The exhaust steam from the engines is also 
utilised in a similar manner, and by this means the contents of the 
tanks are heated to about 212deg. before being runinto the machines, 
There are five drying machines. In section, these machines re- 
semble two cylinders joined together, leaving about three-quarters 
of the whole circle in each cylinder, They are 8ft. in diameter and 
13ft. long, and are steam jacketed. Each cylinder is provided witha 
hollow shaft through its centre. These are heated by steam to 
assist the process of drying the material, and fitted with arms 
which are made to revolve in opposite directions, one set of arms 
meeting and passing through another set. The contents of the 
machine are thus constantly being broken up, and kept from form- 
ing into lumps. The ends of the arms are fitted with scrapers 
which clear the surfaces of the plates, and thus prevent the heat- 
ing surfaces from becoming ineffective. A pair of diagonal steam 
engines, with cylinder 12in. diameter and lSin. stroke, is used for 
giving the motion to the scraper shafts of each machine. The 
vapour from the machines is drawn off + a pipe, which conducts 
it through the storage tanks to a large Liebig’s condenser. The 
water condensed passes into the sewer in a nearly inodorous con- 
dition, and the gas is passed over the fires of the furnaces, which 
destroy any organic matter that might bave otherwise escaped into 
the chimney. The material in the evaporating machine is dried 
until it is of the consistency of a clod. If required, it is after- 
wards ground ina mill. The working charge of these machines is 
16 tons, and when dried to the proper consistency the weight of 
the manure discharged is about 25cwt. The quantity of the 
concentrated or poudrette manure produced in the year 1892 was 
about 800 tons. The manure is packed in bags containing 1} cwt. 
each, and is chiefly sent away by rail. It sells at £6 per ton. 

At the conclusion of the inspection a cordial vote of thanks was 
proposed and carried, thanking Councillor Martineau, Mr, Holt, 
and Mr, Lyall for the kindness and courtesy shown to the party 
during the visit. 








THE CIVIL AND MECHANICAL ENGINEERS’ SOCIETY.—A paper was 
read on Thursday, March 29th, by Mr. A. Fairlie Bruce, M.I.C.E., 
on ‘‘ Cement and Concrete Testing, as carried out for the Glasgow 
Corporation Waterworks.” The author gave details of the method 
of weighing, mixing, gauges used for ascertaining the degrees of 
fineness to which the cement was ground, testing machine used, 
method adopted for detecting the existence of free lime, and 
several tables of results. He entered fully into the general «ues- 
tion as to the posers proportions for the regate and cement, 
and gave a formula for ascertaining the growth of the strength of 
cement ; this was arrived at only after a long series of experi- 
ments. The question of the best sand for mixing with cement was 
gone into, the author preferring sand derived from crushing 
whinstone or sandstone, to either pit or river sand. 

New Unitep States Navy SMALL-ARMs.—As a result of the 
tests of barrels for the Navy small-arms, which were concluded on 
March 9th, at Newport, the Ordnance Department of the Navy has 
issued an invitation to inventors to submit their designs of a breech 
closure magazine, to be fitted to the 30in. barrel, selected by the 
Board conducting the tests, Persons wishing to submit arms must 
deliver them to the Inspectorof Ordnance at Newport, on or before 
August Ist, 1894, The circular of the department states that each 
rifle must be accompanied by a written agreement from the inven- 
tor either to manufacture such arms in the United States or to sell 
the right to manufacture them at stated prices. The small-arm 
adopted for the Naval Service and upon which bids are required, 
it continues, is to have the following general characteristics :— 
Calibre, 6mm.; length of barrel, 30in.; rifling, 6 grooves, bullet, 
steel jacketed, 135 grains weight; cartridge, brass, maximum 
capacity, 40 grains rifleite, charged about 36 grains. The barrels 
will be supplied by the Government, rifled but unchambered and 
with the receiver thread uncut. The tests which the arms will 
have to undergo will be very severe. In the first place they will 
be tested for safety and general action, and for this purpose forty 
shots will be fired, twenty by the inventor himself or an expert, and 
the remainder by an inexperienced person. An endurance test will 
be followed, when 500 continuous rounds will be fired without cleanin 
the piece, and an examination of the arm will be made at the en 
of each fifty rounds. What the action of the gun will be when 
discharging defective ammunition will be ascertained by firing ten 
shots, projected alternately by good and bad ammunition. The 
power of the extractor will also tested by the use of cartridge 
cases made to stick by resin or some similar material. The gun 
will be excessively charged and five shots fired to discover its 
strength. To gauge its rapidity and accuracy asa magazine gun, 
twenty shots will be fired from the shoulder. In this latter test 


only the hits will be counted. There will also be tests of the 
piece in reference to its power to stand dust and rust, 
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ENGINEERING WORKS ON THE THAMES. 


No. 1I.-MESSRS. JOHN AND HENRY GWYNNE. 

\ uirrte eastward of the yard we last described, so 
chort a distance as to be within the sound of its 
hammers, flourishes the establishment known as the 
Hammersmith Ironworks, owned by Messrs. J. and H. 
Gwynne—such having been the style of the firm since it was 


established, although Mr. Henry Gwynne died some | 


fourteen years ago, since which time Mr. John Gwynne 
has been sole proprietor. The name is well known 
throughout the engineering world, chiefly in connection 
with centrifugal pumping machinery, although there is 
carried on much work of a varied description, briefly in- 
cluding high speed en- 
gines, dredging and hy- 
draulic machinery, fire 
engines, turbines, Kc. 

The building of the 
works was commenced in 
1866, and in May of the 
following year the first 
pump was delivered. Al- 
though all the present 
acreage was not then 
required, the entire 
ground occupied, viz., 1} 
acres, was bought then, PLAN 
Messrs. Gwynne evidently 
prognosticating the future or 
success and increase of 
their business. We may 
mention that this is an 
offshoot of the firm of 
Gwynne and Co., late of 
Essex - street, Strand — 
row of Brook-street. The 
head offices are in Cannon- 
street, E.C. 

The first large order 
executed by the firm was 
aset of eight centrifugal 
pumps for a —— 
formed in 1878 to drain 
and utilise the Ferrara 
Marshes in Northern 
Italy. The pumps were 
erected on the banks of 
the river Volano, a tribu- 
tary of the Po, and were 
arranged in four pairs, 
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HAMMERSMITH 
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land at the south-east corner—see plan, Fig. 1—has long 
been a Naboth’s vineyard in the firm’s eyes. It belongs 
to the Hammersmith Vestry, and is the parish dust heap. 

The arrangement of the works is admirable. The 
wharf is rendered of great service both in receiving raw 
materials for the foundry, such as pig, coal, coke, loam, 
sand, &c., and general supplies, and for facilitating the 
removal of heavy machinery by sea to various parts of 
the world. Prominent in our view, Fig. 2, taken from 
the south side of the river, is the overhanging portion of 
the erecting shop, which encloses the erecting shop 
| travelling crane girders, which extend beyond the shop, 
80 that the crane can take up masses up to 35 tons, run 





' out on to the cantilevers, and deposit its load in barges 
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each pair being driven by 
a compound engine, the 
whole being capable of 
raising, at a mean lift of 
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7ft. 3in., 2100 tons per 
minute. This 
reclamation of some 200 

square miles, which is now 

entirely undercultivation. 

It was so unprecedented a success, that the name 
“Invincible,” the firm's motto, soon became noised 
abroad. The reputation thus early secured has been 
steadily maintained. 

Pumps have since been supplied for drainage and irriga- 
tion purposes to Hungary, Denmark, Demerara, South 
Africa, India, China, and need we say—Holland—the latter 
being by far the most fruitful source of orders, Messrs. 
Gwynne invariably being selected by Messrs. W. C. and K. 
De Wit, consulting engineers, of Amsterdam, to supply the 
pumping machinery for their undertakings. Their seventy- 
fourth engine stands in the shops now, having a pump with 
24in. suction and delivery branches. Seventy-four sets in 
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meant a QUEEN'S ROAD 
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or “ billy-buoys.” Side by side with the erecting shop is 
the foundry, the two monopolising the river frontage, 
which is about 112ft. The shed with the arched gable 
covers the cupolas, and a Henderson 3-ton derrick 
crane, supported by heavy iron columns. The works are 
lit by electricity, and are paved with wood throughout, 
which greatly adds to their cleanliness both in and out- 
side the buildings. 

Commencing our tour of inspection with the large 
building of three stories to the left of the main entrance, 
the windows of which are plainly discernible in our view, 
Fig. 2, we first of all encounter the showroom, where 
there is a heterogeneous collection of engines and pumps, 


Fig. 1 








































































































Fig. 2 -MESSRS GWYNNE’S WORKS AS SEEN FROM THE RIVER 


all for this one firm, besides numerous small engines and 
pumps. This figure is sufficiently convincing. There are 
hundreds of “ Invincible ” pumps on the banks of the Nile, 
and hundreds circulating water through the condensers of 
steamers, among which are eighteen of H.M. ships, and 
many of our largest liners. Such a thing as “ slackness” 
18 consequently unknown at Gwynne’s. 

The works are pleasantly placed, the site being that 
of the former residence of Mr. Lumley, the famous 
Operatic manager in the days of Jenny Lind. Indeed, 
on many occasions that lady sung on these premises, in 
the old garden which surrounded Mr. Lumley's house— 
which garden was well known for its magnificent chestnut 
tree—now, alas! uprooted. The foundry was extended 
and the tree had to go. Sic transit. 

“The ground is now fully cecupied, and the adjoining 


and which were we to attempt to enumerate or describe 
here would entail the devotion of many columns, result- 
ing even then in but a feeble imitation of the firm’s cata- 
logue, so we shall not make the attempt. 

The pattern shop above is large and well lighted ; above 
it again is the pattern store. As might be expected, a 
great many of the patterns are to standard. The stan- 
dard impeller-case patterns are of cast iron and form their 
own core box. This of course only applies to the small 
pumps, those for the large pumps being treated differently, 
as we shall see when we reach the foundry. On the 
ground floor beyond the show-room is the brass foundry ; 
beyond this again is the engine and dynamo room, 
and last of all a boiler house whose chimney is built 
in the end wall of this block, and which our sketch, Fig. 2, 
clearly shows. The engine and dynamo room contains a 





compound tandem engine—cylinders 9}in. and 18in. by 
16in. stroke, of the firm’s own make, which drives the 
machinery in the pattern shop and smithy as well 
as an overhead traveller in the yard to lift ten tons, 
supported on two rows of cast iron columns running 
parallel with the building. There are three dynamos, 
respectively coupled direct to three high-speed engines 
made by the firm. Two of them are of the “ Phenix” 
type by Paterson and Cooper, one horizontal, the other 
vertical. The third is somewhat peculiar. There is one 
vertical field magnet core terminating at its lower ex- 
tremity with the upper pole piece, the magnetic circuit 
being completed through the engine frame and bed-plate, 
the latter forming the lower pole piece—in other words 
the cross piece or yoke at the top overhangs on each side 
of the column common to both engine and dynamo, 
similarly to the branches of a T, from one end of which 
the field magnet core is suspended, the other end consti- 
tuting the engine cylinder. A steam dynamo, indeed ! 
The combined engine and dynamo frame was made by 
Messrs. Gwynne, the winding being by Paterson and 
Cooper. It is patented under the name of the latter 
firm. The boiler which supplies this plant is of the 
—— type, by Marshall, working at 125 lb. per square 
inch. 

The smithy is small but answers very well, as large 
forgings are the exception and not the rule. There are 
eight fires and two steam hammers by B. and S. Massey, 
weighing respectively 6 cwt. and 2cwt. There are also a 
Roots’ blower, a punching and shearing machine—the 
only one—and drilling, screwing machines, &c. 

We shall now pass on to the foundry. In Fig. 2 the 
principal bay of the foundry can be seen beyond the cupola 
shed already mentioned, being somewhat lower, there 
being a series of louvre boards along a step on each side of 
its roof. Behind it isa smaller bay, iavisible in Fig. 2, but 





whose position is apparent in the plan Fig.1. The larger 
bay, where the Leavy moulds are set up in loam, has two 
| overhead hand-power travellers to lift 25 tons and 15 tons, 
| the smaller bay having another driven by square shafting 
| from the erecting shop engine to lift 15 tons. The depth 
| of sand is nowhere less than 10ft. Entering at the north 
| end, to our left is a roomy core-drying oven, where the 
| cores for large impeller-case castings are dried. A descrip- 
| tion of the method of constructing an impeller-case mould 
| may perhaps be of interest to our readers. Fig. 3 shows 
| the core being built up in the mould, the metal space being 





Fig. 3—Impeller Case Mould 


occupied temporarily by sand. This is etfected by placing 
at short distances apart on the surface of the lower half 
of the mould small blocks of wood, all of one thickness, 
i.e., the thickness the metal is tobe. The space between 
and surrounding the blocks is then covered with sand, 
which is made flush with the upper surfaces of the blocks, 
and consequently is of uniform depth throughout, so 
that the blocks serve as a guide to the moulder. The 
plate which in our illustration is seen resting on 
the wet loam at the narrow end of the volute 
next receives the brickwork of the core, which has 
its upper surface finished off and gauged at inter- 
vals by templates. Then follows another layer of 
sand, occupying the metal space and regulated by 
blocks as before, and the loam work forming the cap of 
the mould completing the structure. The entire mould 
having thus been built up, it is taken to pieces, the sand 
and wooden blocks removed, and, when all is dry, chaplets 
support the core in the usual way. 

At the bottom of the foundry we find in a shed near 
the cupolas a loam mill and sand-sifting machine, about 
which there is nothing unusual. Leaving the wharf we 
can pass up the smaller bay, which is as busy as a hive, 
the floor being so covered with moulding boxes that it is 
difficult to pass among them. Most of the small “ fet- 
tling” is done here. Crossing the narrow strip of yard 
separating the foundry and fitting-shop, we enter the 
latter, and are struck at once with its lively appearance, 
of which Fig. 4, page 285, which was taken a good many 
years ago, is sufficiently trustworthy to give our readers 
an idea. 

Every nook and corner is occupied. Pumps and their 
parts are perhaps most prominent in the general mise-en- 
scéne. Engines in every stage of construction are crowded 
round and piled up among the machines, which are them- 
selves placed as closely together as possible, the whole 
covering every available foot of space. Overhead there 
is a hand-power traveller to lift 15 tons. Turning to the 
right, the first machine to attract our notice is a large 
planer with two tables, which can be used together as one 
table or independently of each other. The uprights 
take 5ft. 6in. under the cross-piece and 8ft. between them, 
the stroke being 12ft. Opposite the planer is a surface 
table supported at six places by screw jacks, which admit 
of adjustment in order to maintain the truth of the table 
on the superposition of heavy castings. Next we come 
to a double horizontal boring machine made by the firm. 
There are two Yin. bars, and as they can be separated to 
a distance of 5ft. between centres, two cylinders can be 
comfortably bored out at the same time by this one 
machine. Here is another machine made by the firm—a 
hand-hole boring and facing machine, as it iscalled. Hand- 
holes are a very necessary fitting, and all the centrifugal 
pumps have them on the side of the suction inlet, which is 











284 


THE ENGINEER. 





Aprit 6, 1894, 








one casting with the side plate of the pump. In order that 
the hole may be in the most advantageous position for ad- 
mitting the hand to clear rubbish from the disc it is 
situated above the shaft gland, at the bend of the pipe, 
and is thus of necessity on an inclined plane. It is this 
varying inclination which demands the construction of a 
special tool. Fig. 5 is an illustration of it which re- 


Fig. 6—Hand-hole Facing-bar 
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Fig. 5—Hand-hole Boring and Facing Machine 


quires explaining. The adjustable driling head is 
clamped to an upright cast iron column at a height 
best suited to the work. The arm A exists for the pur. 
pose of allowing of smaller adjustments, being rigid 
with the sliding jaws, and consequently never depart- 
ing from the vertical. The radius arm B carrying the 
drilling head can be lengthened or shortened as necessary 
by means of a set-screw adjustment as well as inclined 
to suit the plane of the hand hole, by means of the sliding 
faces interposed between the adjustments on A and B. 
The drill stock is rotated by worm gearing, which can be 
thrown out of gear by means of the lever C, which raises 
or lowers a hinged frame in which the worm shaft, with 
its driving pulley, is journalled. A chain D, attached to 
the upper end of A, passes over a pulley and sustains a 
weight inside the column, and by balancing the movable 
framework facilitates the handling of the machine. 
Motion is imparted to the drill by rope gearing, kept in 
tension under all conditions of working by weighted 
pulleys, which fall or are raised according to the height of 
the tool head. Feed motion is given by a hand screw 
urging the drill stock from behind. 

So far for drilling or boring. When facing, the feed is 
derived from an annular nut—see Fig. 6—which, when 
grasped in the hand and forcibly turned, does not itself 
travel, but by means of its thread imparts motion to a 
sliding link actuating a bell-crank lever inside the bar, 
one arm of which pushes out the tool-holder on the other 
arm being pulled up or away from the work. Hard by 
is a 12in. lathe by Jennings Bros., Leeds, turning the 


pua'leys of pumps which are to be driven by belting. |, 


to the spring tool steel. In finishing curves or round 
corners this form of tool is especially indispensable, and 
produces a polished clean surface of exquisite finish ; but 
this feature is probably due in a great measure to the 
well-known properties of spring turning tools. 
Proceeding, we finda horizontal boring machine, look- 
ing rather like a lathe, facing up an impeller case ; Fig. 8 
is an illustration of this. There are three tool heads, 
although only two are visible in the figure, there being 
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Fi>. 8 -Horizontal Boring Machine 


one behind, which is facing the flange to which the side 
plate is bolted. Of the two which can be seen, the upper 
is taking a rough cut off the interior of the case, while 
the lower is cutting the flange of the suction box, which 
is conical. All three tools derive their feed from a star 
motion. We have now dealt with one end of the shop, 
and must turn towards the river again. Passing among 
a number of lathes, all more or less commonplace, and 
behind a double-headed horizontal boring machine, by 
Craven, we come to a stop at a lathe turning up a steel 
casting, which it will shortly cut up into four crosshead 
slippers all at one ‘‘ chucking.” Fig. 9 shows the casting 








Fig. 9 -Method of Cutting 


Fig. 10—Milling Out Connecting-rod into Four Crosshead 


and one of the sections, which is a wedge-shaped slipper 
with a lug, through which the adjusting bolt passes. 
Thes2 lugs also serve as a means of securing each slipper 
independently to the faceplate on the application of the 
parting tool. The process is briefly as follows :—When the 
turning is completed, the lathe spindle is locked and a 








Fig. 7—Turning Convex Pulleys 


‘Their surface is slightly convexed, and therefore the 
ordinary slide rest is of no use. It is clear that the tool ; 
must be guided, and Fig. 7 shows how thisis done. It | 
is so simple that it hardly requires explaining. In the | 
figure the curved guide can be clearly seen, although the 
roller within it is out of sight. A weight passing over a 
pulley keeps the pressure constant against the guiding 
surface. 

In a corner is a tool store, where perhaps the most 
striking feature is the array of connecting-rod turning 
tools. Their edges, which are many inches long, are 
ground to suit the curves of the forks, which vary with 
the different sizes of rods. The old method was to make 
a complete new tool for every rod, but now only the 
plates with the cutting edges are distinct, one tool steel! 
bar serving for many rods, the cutting edges being in‘er- 
changeable. This is effected by bolting the cutting p'ate 
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Fig. 1!—Milling Machine adapted to Cut the Teeth of Special 
Milling Tool 
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cut. The casting is thus cut longitudinally into four 
pieces, each piece being almost a perfect crosshead 
slipper. The lathe was specially constructed by Butter. 
field and Co., Keighley. 

At the extreme end of this bay a milling machine 
attracts our notice. It is by Ambler and Dickenson, and 
there is nothing noticeable in its design, the feature of 
interest being the shank cutter which is milling out the 
U end of a connecting-rod. (See Fig. 10.) The fillet thus 
obtained makes a better job 
of bedding the brasses and 
gives strength to the rod 
the usual sharp corner being 
an objectionable feature jn 
the eyes of most designers, 
The same machine is used 
for cutting the teeth of the 
milling cutter used in this 
operation. For the sake of 
clearness we shall now speak 
of this milling cutter as the 
tool signified by T in Fig, 
11, and the new tool as the 
milling cutter. The tool T 
is mounted on an arbor 
journalled on a sliding table, 
In the operation of cutting 
the spiral teeth on its cylin. 
drical surface it is caused to 
revolve by an inclined plane 
motion brought into play by 
the reciprocating action of 
the table. As the axis of 
the rotation thus obtained 
is at right angles to the 
stroke of the table, it 
is necessary to employ a 
pair of bevel wheels, one 
of which is keyed on the 
journalled arbor carrying 
the tool T. The milling 
cutter is rotated on a hori- 
zontal axis in a_ pivoted 
frame, which is capable of being raised and lowered by a 
hand lever, but in the first operation, 7.e., that of spiral 
cutting, it is maintained throughout the stroke at a fixed 
height. The radiating teeth on the end of the tool are 
cut in another operation. The rotation of the arbor is 
stopped, and the pattern I is brought into requisition, 
which guides the cutter in continuing each tooth round 
the corner towards the centre of the tool. This adapta- 
tion was added by the firm, and obviates the expense of 
a separate machine, besides saving the space it would 
occupy. The tools, when cut, are tempered at a tool 
dresser’s forge in the shop. 

Passing on our left a planing machine by 

Craven, taking in 5ft. between uprights each 

" way, with a stroke of 14ft., we cross over to 
the other side of the shop and stop at a 

radial horizontal facing machine — another 
special tool. There are two adjustable 
heads, by Muir, the circular table being 
home made. The machine is _ especially 
adapted for facing the suction and discharge 
branches of centrifugal pumps whose relative 
positions are at varying angles. These angles 
LJ are 56 in number for either right or left-hand 
pumps. The table is 8ft. 4in. in diameter. 
The countershafting above can also be 
Steel Casting adjusted to suit the position of the heads, 
— there being two radiating shafts, each 
capable of change of direction within a semicircle, 
driven by bevel gearing after the fashion of a radial drill. 
Proceeding towards the door, in order to complete our 
tour of this shop before passing on to the erecting shop, 
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Fig. 12—Drilling Connecting-rod Bolt Holes 


clutch thrown into gear, which imparts to the slide rest a | the next attraction is a combined boring and shaping 


reciprocating motion, the length of the stroke being | 
entirely at the will of the operator, who reverses the | 
clutch to bring back the tool on the completion of every ' 


machine made by the firm. There are two cylinders on its 
table, both being bored, and having their valve chest faces 
or flanges planed simultaneously. Here are also more lathes 


ci 
& 
bs 
$ 
Fi 
Me 
> 





eae 





Aprit 6, 1894. THE ENGINEER. 


—_—_— 


FITTING AND ERECTING SHOP—HAMMERSMITH IRONWORKS 
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by Craven, one taking in 15ft. between centres, with the 
use of a sliding bed. There is one of Hulse’s useful little 
double-headed planing machines, and opposite to it, to 
our left, a radial drill, by Craven, with a 6ft. jib. Lying 
near it is a crank shaft, built by the Darlington Forge 
Co., for a 48in. pump, the webs, pins, and balance weights 
being of cast steel, the remainder forged—an excentric at 
one end, which does duty as the coupling, being forged 
solid with the shaft. A double-headed horizontal boring 
machine by Craven,with heads at right angles, isnoticeable 
—one head boring out the bearings of an engine frame, 
while the other is facing the column flange, or cylinder 
seating. Behind it is a drilling machine carrying an 
arrangement for drillingthe bolt holes in the big ends of 
connecting-rods. Our illustration, Fig. 12, shows pretty 
clearly how this is done, the device being capable of 
taking rods with bolt holes at distances apart varying 
between 23in. and Tin. A patent for this most useful 
contrivance has, we understand, been applied for. 

Above are two galleries, one at the end furthest from the 
river, running across the shop, the other running length- 
ways, containing a number of small lathes, bolt and nut 
and milling machines, vice benches, kc. They are sup- 
ported by the iron columns of the shop which carry the 
crane girders, some also carrying small jib cranes. We 
think we have now mentioned the principal features in 
the fitting shop. 

The erecting shop is much loftier. Fig. 13 is from a 
photograph taken in 1889, showing a corner of this shop 
with three 54in. pumps for the Wallasey Docks, which will 
together pump 1200 tons per minute on a maximum lift 
of 16ft., raising the level on 170 acres. There is an over- 
head traveller, which we have already alluded to, capable 
of lifting 35 tons, driven by rope gearing with a span of 
65ft. To one unaccustomed to large centrifugal pumps 
these monsters appear not a little impressive. Two large 
pairs of high-pressure vertical engines with quite a marine 
look about them are perhaps the most commanding 
objects in the shop. They are being constructed for the 
Southampton Graving Dock. There are two sets, each 
set comprising two high-pressure engines and a 48in. 
pump. Two pairs of vertical sets building are for Vladivos- 
tock docks, Russia—comprising 33in. pumps, each driven 
by a double-cylinder engine, and one 24in. compound 
tandem jet condensing pumping engine for Holland. 
On this engine we observed a method of fitting main 
bearing brasses which allows of their examination with- 
out raising the shaft. There is no bottom brass, the 
division being at the top and bottom instead of at the 
sides. They are held together by a wedge which is 
dropped in behind the brass next the engine, there being 
sufficient space between the inner walls of the bearing 
to allow of the withdrawal of either brass when the wedge 
is removed. These engines have also a type of balance 
piston which is sufficiently novel to merit a brief 
description. The balance cylinders, of which there 
are two, are on the valve chest door. Their pistons are 
influenced by the steam pressure within the chest, and 
their tendency is to pull the valve to which they are con- 
nected by links—see Fig. 14—off the cylinder face. Their 
combined area is calculated to be sufficient to render 
their resultant pull just within what the resultant pres- 
sure of the valve on the face would be were it indepen- 
dent. In this lies the advantage of the system. One can 
be certain of it, which one does not always feel about a 
relief frame, being so dependent on the condition of the 
condenser, even when the frame is well-behaved in other 
respects, which it rarely is. In Fig. 14 it will be seen 
that there are no gudgeons, knife edges taking their place 
in order to avoid working surfaces. The knife edges are 
now superseded by a rolling motion, shown in Fig. 15, the 
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roller pin being shown in section within the eye of the link, 
which is pulling in the direction of the arrow. Fig. 16 
shows the balance piston pin in perspective. It is a true 
rolling motion, friction nowhere taking place. Fig. 17 
shows how the rolling surfaces of these pins are turned, 


six pins being held at the requisite distance from the lathe |- 


centre by two discs which carry them. We saw this 
being done by a lathe in one of the galleries, but deferred 
speaking of it till now, in order to render our description 
more connected. 

A few heavy machines in the erecting shop are worthy 
of mention. There is a large radial drill on a vertical 
slide, which is bracketed to one of the side columns of the 
shop. The slide is 16ft. long, carrying a jib 8ft. long. 
There is a pit below enabling the drill to deal with the 
bolt holes of large crank shaft couplings. 

At the river side, where there are sliding doors opening 
on to the wharf, there is a cast iron bed, on which are 
tested all the smaller engines. It is also convenient for 
giving both engines and pumps a trial run, as the suction 
can be taken from the river. A centrifugal dredger is 
being constructed in the middle of the shop. The bow 
and stern of the boat are perfectly square, flotation being 
the principal object, the vessel not being self-propelling. 
Against the wall dividing the fitting and erecting shops, 
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is a heavy lathe, with a face plate 9ft. in diameter, on 
which is swung a side plate for a 33in. pump. This is 
nothing as this same face plate in its day has carried as 
heavy loads as 15 tons. Fig.18 is a rough plan, and gives 
some dimensions. It also shows how six tools are used 
simultaneously, there being three slide rests bolted to a 
massive rectangular bed, having a pit below for the 
admission of impeller cases of the largest size; that is, 
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Fig. 18—Plan of Heavy Lathe Cutting Pump Side-plate with 
Six Tools at Once 


pumps with as large a suction as 60in., which means, 
roughly speaking, an external dimension of 18ft. This 
enables the machine to deal with them in a similar manner 
to that of the horizontal boring machine shown in Fig. 8, 
the bar, which is 8in. in diameter in this case, cutting 
with as many as six tools at once. 

The plant here is driven by a compound tandem wall 
engine with cylinders Sin. and 13in. by 14in. stroke, work- 
ing direct on to the shafting. There is another engine 
in an adjoining house working direct on to the fitting 
shop shafting, with a 16in. cylinder and 18in. stroke. 
The two are supplied by a 25 horse-power boiler by 
Marshall, working at 65lb. per square inch. 

Nothing remains but to thank Mr. Gwynne and his 
able staff for all they have done to enable us to make 
the results of our visit both interesting and instructive to 
our readers. 








EXPRESS PASSENGER ENGINE, MANCHESTER, 
SHEFFIELD, AND LINCOLNSHIRE RAILWAY. 





In our impression for January 5th, reviewing the progress 
of locomotive engineering, we stated that we proposed to pub- 
lish engravings of the fine express locomotives with 
6ft. 9in. drivers designed by Mr. Parker about three years and 
a half ago for the Manchester, Sheffield and Lincolnshire 
Railway. Our supplement this week illustrates, as promised, 
one of these engines. They have proved very successful. 
They are very powerful, and not excessively heavy. They are 
in every way excellent examples of the best type of modern 
locomotive. Their principal dimensions are given in the 
following table :— 
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conoro i — 0 aed Be 
a 


in. 


Cylinders, diameter 6 


im stroke .. ea tere 2 
Steam ports .. iin. x 4 
Exhaust ports 2jin. x1 4 
Lap of vaives . a 1 


Maximum travel of valves... .. .. .. .. «. 
Lead in full gear, 4in.; in mid gear, jin. full. 
Throw of excentrics i>. Si ae. oh 
Diameter of sheaves os wer wa ‘ee 
re piston-rods .. .. .. «. 
Centre to centre of cylinders .. .. 
s, a valve spindles .. 
on se expansion links 
Crank pins, connecting-rod : 
Coupling rod pins.. . 
Wheels, cast steel centres — 





“shin dia. x0 4 
4in. dia. x 0 4} 





Driving and trailing, diameter... .. .. .. .. «2 « 69 
ee ee ee eee eee 
TED nn cc 00 se ce 98 0s o8 5jin. wide x0 3 
| Axles, steel— Bogie. Driving and trailing. 
Wheel sect 6}in, diam. x 6f,in... 8}in. diam. x 7iin. 
Journals .. .. .. 5jin. diam. x Qin. Sin. diam. x Tin. 
Centre to centre of journals.. 3ft. Shin. .. .. .. 1. © 4ft. 
| Frames, steel— 
| Pos aa ee ee 0 1); 
Distance between at cylinders.. .. .. .. «. 3114 
Distance between, over coupled wheels ~ 42 
Front of frame tocentre of bogie .. .. .. .. 1. «2 5 3h 
Centre of bogie to centre of drivingaxle .. .. .. .. 10 34 
Centre to centre of bogie wheels .. .. .. .. «2. «2. 5 9 
a = COPE EE ns cs on ks oe BOT 
EN MD =a 35 ek aie as. fon, eh 21 9 
ia Re » @ngineandtender .. .. .. .. .. 440 
pe MEGUR OUOT EIS 5 ce ek ss as ee cn ws BO 
Boiler (steel)— 
Mean diameter of barrel outside as «et pe SS 
Length of barrel er ae ee 10 § 
Height of centre line from rail.. .. .. .. .. .. 7 44 
Barrel platés }in., smoke-box tube plate lin. thick. Z 
Fire-box shell (stecl), width at bottom, outside.. os BY 
” ” length a tee 6 0 
Steam pressure, 160 Ib. per sq inch. 
233 tubes, copper, 1jin. outside diameter, 11 and 13 b.w.g. 
—_ between tube plates .. .. .. .. .. .. o 11 OF 
Saddle-plate gin., back plate \jin., c own and side-plate }in 
Fire-box (copper) length at bottom, inside.. .. .. .. 5 43 
am width ee 90: 02 20 ec 3 6 
es II. ou. * a © ns. der es 5 3h 
6 top of box to inside of shell .. 1 5} 
Tube-plate lin. thick, below tubes gin. 
Back-plate fin. thick, crown and side jin. 
Heating surface— 
Tubes, 1179 square feet 
Fire box, 99 square feet. Total, 1278 square fect 
Gembe ares .. oc oc 00 oo os BOSS 
Ratio of grate area to heating surface, 1 : 67°793. 
Smallest diameter of chimney ., ? a0. «6 eee Ph 
Diameter of blast pipe nozzle .. .. o- O 4} 
Tender— 
Diameter of wheels (cast steel centres) . * 8 9 
ee rae eee 13 0 
Capacity of tank, 3080 gallons. 
Weights (engine in working order)— 
: Tons. cwt. 
Bogie .. ee ee ee ee ee ee ee 
Ie oe oi tate canes P can) ca. xa’ -<5 09 ee a 
| a ge ee a eee | 
46 «20 
Denier in:worklagerder ..0 650 0c sc os 0s oo os OO 8 
Total weight of engine and tender .. co os ce oe BG 
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CORLISS ENGINE TRIALS IN EGypt, 





THE following extract from the Egyptian Gazette of March 6th 
1894, is very interesting. It shows that English engines and 
engineers can quite hold their own abroad against Pau 
rivals :— 


The final and definite trials of the large com ‘orli 
engine manufactured by Messrs. Ruston, Proctor oy Pe 
Lincoln, Eagland, supplied and erected by Messrs, Allen Frm By 
and Co, in the factory of the Société d’ Egrenage de-Coton ‘a Zaga: a 
took place on Friday, the 23rd ult., in the presence of a committe: 
of engineers, appointed by the directors of the company, to see if 
all the conditions of the contract had been fulfilled. : , 

Messrs, Allen, Alderson, and Co. had guaranteed that the engin 
should not consume more than 18 1b, of steam per indicated hams 4 
power per hour. The feed-water and fuel consumed were am. 
fully weighed throughout the whole trial, and the revolutions of 
the engine taken from the counter-readings before and after the 
trial and divided by the time gave the average per minute, Th, 
following results were obtained :— : 
Indicated horse-power calculated from diag 

taken about every half-hour .. .. .. .. 828 
Revolutions per minute .. .. .. .. .. .. 61°62 
Total water per indicated horse-power per hour 6°422 kilogs. = 14,4 It 
Fuel consumed per indicated horse-power per RVUs 





SS ee Ee ae kilogs. Lyi’) Ib 
Proportion of cotton ginned to coal burnt during pata 
Mss, on an” ae 66. a : eee cantars 15-11 to 1 cantar 


The engine was tested just as it was, after working the whole 
season through ; it ran as usual with the utmost regularity, with. 
out noise or heating in any part. The boiler had not been washed 
out for about three weeks, and the factory was in every respect in 
its normal working condition, nothing whatever having been 
prepared for the trial. The gins gave an average of about 90 rotoli 
per hour each. A still better result would doubtless have been 
obtained had special preparations been made for the trial, and it 
must be borne in mind that, as the engine was designed for about 
400 indicated horse-power, it was working at a disadvantage in 
developing only 328, but every one concerned was anxious to make 
the trial under ordinary working conditions, 

At the conclusion of the trials, the contractors received the 
hearty congratulations of all present at having established a result 
20 per cent. better than they had guaranteed. The following 
gentlemen were present throughout the trial and testified to the 
results obtained:—Mr. V. Bacos, Administrateur Délégué de la 
Société; Mr. Souter, E.C,P., Eagineer of Domaines de |’Etat; Mr, 
C. Audebeau, C.E., Engineer of Domaines de |’Etat; Mr. A Dale 
Engineer Mansonrah ; Mr. Stilhammer, Eagineer of the Company : 
Mr. F. Allen, G.I.M.E., representing the manufacturers and 
contractors. At the above trial the engine was driving 100 Platt's 
gins with two lines of shafting, presses, gorbals, and Scarto gins, Kc, 
The factory was in full work, and continued so without interruption 
when the weighed coal was finished. The average total consump- 
tion was 587 1b. per hour, or less than six cantars. The gins took 
less power than they require at the beginning of the season—when 
rollers are new and of full diameter—but it must be borne in mind 
that the out-turn in cotton is then proportionately more. In trials 
made some months ago the power required was about 400 indicated 
horse-power to run the whole factory. 








SOCIETY OF ENGINEERS. 





GASHOLDER CONSTRUCTION, 


AT a meeting of the Society of Eagineers, held at the Town H ull, 
Westminster, on Monday evening, the 2nd April, 1894, Mr. George 
A. Goodwin, President, in the chair, a paper was read by Mr. kK. 
Lloyd Pease, on ‘‘ Gasholder Construction.” 

The author, after remarking that the construction of gasholders 
is not carried out on strictly defined lines and in accordance with 
generally accepted formula, instanced some marked discrepancies 
in designs of holders, When a gasholder was the simple thing as 
at the beginning of this century it mattered little if the few short 
posts used were much more substantial than necessary ; it is now 
a very different matter in the case of a modern gasholder, contain- 
ing as many thousands as the former did hundreds of cubic feet. 
When a vessel of great siz2, rising to a height of 150ft. or 200ft., 
has to be surrounded with twenty or thirty posts of a similar 
height, the question as to what constitutes a safe and economical 
support is a matter of great importance, and on this point there is 
great diversity of opinion, 

Marked contrasts in design are frequently met with in holders 
of about the same size. The following are one or two ex- 
amples :— 

No. 1 Holder— 
3 lifts, 150ft. Oin. by 30ft. Oin., Weight of columns 553 tons. 


= of girders 159 ,, 


eee, | ee 

No, 2 Holder— 
8 lifts, 150ft. Oin. by 30ft. din., Weight of columns 198 tons. 
o8 of girders 66 ,, 

TM «is a ~% 
No 8 Holder— 
3 lifts, 150ft. Oin. by 30ft. 0Oin. Weight of wrought- 

iron standards and girders 128 tons. 


This contrast forces upon the mind the observation that if the 
last-mentioned design is safe, the former designs are wasteful. 
From want of evidence to the contrary, it must be taken that the 
light lattice standards are strong enough. 

This led up to the question of the economies to be made in the 
construction of gasholders by making use of growing experiences 
in large holders. The support required by the gas-containing 
vessel was obviously a very important item, and whilst expensive 
as designed usually at the present time, added in no way to the 
storage of the gasworks, , 

The author then remarked on the probability that the general 
conception of the flimsy nature of a holder arose from the fact 
that in the early days of the gas industry it was necessary to 
suspend holders by chains passing over pulleys, heavy weights 
being hung on the other end of the chain to lessen the weight on 
the gas in the holder. He showed how, in the great majority of 
cases, the tanks being sunk in the ground, pillars were of necessity 
erected to carry the chains and balance-weights. Owing to these 
circumstances, holders have always been suspended from the top ; 
had they been suspended from the bottom they would have been 
found to be absolutely stable, and their ability to withstand wind 
pressure would have been early proved. ' 

Seeing that a modification of the means employed in supporting 
holders suggested the possibility of a large economy in construc- 
tion, the author proceeded to deal with the strength of a holder 
under the conditions of working andasa structure. It was pointed 
out that inflation gave to the inner lift or lifts a great rigidity 
owing to the suspended weight of the outer lift. Iso that each 
lift has a certain power to resist compression, as is seen from their 
ability to stand when out of action in the tank, and that this 
strength is in reserve when the holder is suspended and inflated : 
and also that inflation so acted as to brace the whole structure 
together, and rendered the sheeting a powerful factor. ; 

Seeing that the largest gasholder ever constructed has two lifts 
without external guide framing, and many smaller holders have 
been built without columns of any description, the fact that 
guide framing is, to some extent, superfluous has been demon- 
strated without doubt. But this fact i8 not generally ac- 
knowledged @nd acted up to so 4s to have become trite and 
uninteresting. 
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RAILWAY MATTERS. 


On Monday a new service of trains commenced run- 
ning between Barry and the Bute Docks, 


Aw article on “ English Methods of Street Railway 
Track Construction,” by Mr, James Moore, A.M.LC.E., and Alex, 
McCallum, which appeared in the Street Railway Journal, has 
been reprinted in pamphlet form, and & copy sent us, — The title is 
too comprehensive, but the pamphlet is good as far as it goes, 


Tye annual report of the Department of Railways shows 
that there were sixty-five main lines in operation in Canada dur- 
ing last year. The number of miles of completed railway was 15,320, 
pesides 2012 miles of sidings. Compared with 1892 these figures 
show that the new undertakings number eleven, representing an 
increase of 1316 miles of main line, and 333 miles of sidings. The 
Ottawa correspondent of the 7'imes says the paid-up capital of the 
(Canadian railways amounted to £176,431,29 , Showing an increase 
of £17,141,733 upon the figures of the previous year. 


DovuBLE-DECKING the Manhattan Elevated system, in 
New York, is to solve the problem of rapid transit in that city, 
says Mr, Russell Sage. According to the same authority plans are 
completed ‘by one of the most distinguished engineers in the 
country,” but no detail is yet given out. It is intimated that the 
second storey of two tracks, to be used for express service, is to 
have its own separate supports, and that the two lines of track 
will be completed and substantially tied together without inter- 
fering with traffic. Hnyineering News says no date for beginning 
js mentioned, but if the scheme is carried out some interesting 
enginecring work will be necessary, 


Tur Midland Railway Company has just come to a 
decision which is exciting a good deal of interest. Its servants 
have been organising Co-operative Coal Societies with the view of 
securing pes ig fuel. The Midland directors, asked to sanction 
the movement, have replied “‘ that whilst desiring to impose no 
restriction on employés becoming members of Co-operative Societies, 
they are of opinion that under Regulation 14 of the company’s 
book of rules and regulations, it is not competent for them to hold 
any official position in connection with such societies.” The regula- 
tion referred to decrees that ‘‘ no servant is allowed to trade either 
directly or indirectly for himself or others.” 


GERMANY exported 37,548 metrical tons of railway 
fastenings and steel sleepers in 1893, against 39,558 in 1892 and 
63.406 in 1891; also 87,300 tons of rails, against 113,712 in 1892 and 
142,846 in 1891—not large quantities in any of the years. The 
value of the exports of railway iron of all kinds was £551,533 last 
year and £699, in 1891. The weight of locomotives, including 
road engines, ‘mported was 1967 tons last year and 4986 the year 
before; the erports, 4958 tons, against 5256. Imports of other 
railway vehicles were 84 pieces in 1893 and 483 in 1892; exports, 
4275, against 8800, Of all other machinery—not railway—38,745 
tons were imported and 88,360 exported last year, an increase in both 
imports and exports over the previous year, 


Tue Improvement Committee of the Sheffield Cor- 
poration have had submitted to them an alternative scheme for a 
Central Station. Messrs, Flockton and Gibbs, the architects, who 
are the authors of the plan, propose to place a station in Exchange- 
street, which is at a point where nearly all the traffic of the town 
converges, and to which the Midland, and the Manchester, 
Sheffield, and Lincolnshire Railway Companies, as well as the 
London and North-Western, would have easy access. The scheme 
has been very favourably received by the Sheffield people. The 
other plan, which it proposes to supersede, is for a central station 
at Townhead-street, which is some distance from the heart of the 
town, but has the advantage of relieving the Corporation of what 
is known as the insanitary area—a | Ba extent of property 
collectively called ‘‘The Crofts"—-which has been scheduled for 
demolition as unfit for habitation, 


Tue report tothe Canadian Pacific Railway Company 
read at Montreal on Wednesday for the year 1893 shows that 
the gross earnings amounted to 20,962,317 dols., the expenses to 
13,220,901 dols., and the net earnings to 7,741,416 dols. The 
interest earned from deposits and loans amounted to 209,862 dols., 
and the fixed charges to 5,338,597 dols, The surplus for the year 
after payment of dividends amounted to 337,682 dols., the 
accumulated surplus to 7,261,213 dols., the decrease in profits, 
oye | interest earned, to 672,672 dols., and land sales to 
352,847 dols., for 107,348 acres, while the sales of town sites above 
expenses realised 15,234 dols.; 537 wooden bridges have been 
replaced by permanent work during the year, and 188 miles of 
main line have been relaid, heavy rails being substituted for the light 
rails, which have been utilised elsewhere. The heavy expenditure 
for improvements are nearly at an end, the timber bridges remain- 
ing after the present year being mostly of such a character that 
their replacement may be spread over a number of years, There 
has been required this year a sum of 1,612,345 dols. for bridges, 
and for the improvement of the permanent way, rolling stock, 
equipment of terminals, &c. No new lines are contemplated beyond 
the completion of the Revelstoke and the Temis Camingue 
branches, which are both well advanced. Resolutions were passed 
authorising the expenditure of capital for the following purposes :— 
Permanent bridges and the improvement of roadway, 714,965 dols. ; 
stations, and other facilities for traffic, and additional fencing, 
115,230 dols.; Montreal and Toronto terminals, 137,150 dols.; the 
substitution of heavy rails for lighter metals, representing a differ- 
ence in weight to the value of 75,000dols.; a steamer for the local 
Pacific coast service, 195,000 dols.; for acquiring a proportionate 
interest in the Soo line sleeping cars, 125,000dols.; and for other 
rolling stock and equipment, 250,000 dols. The expenditure author- 
ised thus amounts to a total of 1,612,345 dols, 


THE extension of the railway system of Natal by the 
connection which is at last to be established between Charlestown 
and the chief towns of the Transvaal has been the subject of a 
great deal of bitter discussion in South Africa since the signature 
of the convention six weeks ago. An article in the 7imes says :— 
“As far as the effect of the convention can be foreseen it will be 
an unalloyed benefit to Natal. The wider question which arises 
is whether it will be a benefit or the reverse to South African inter- 
ests in general. By the completion of the railway, which is to be 
effected, if possible, in July al nest year, and in any case not later 
than December of next year, Port Natal will have been brought 
nearer to Johannesburg than any other South African port except 
Delagoa Bay, The respective distances will be:—Fiom Delagoa 
Bay, 380 miles ; from Port Natal, 450 miles ; from Port Elizabeth, 
which is known in South Africa as the Cape ‘fighting port,’ 713 
mniles, The fear is that, if the Natal and Transvaal rates are, in 
ps © pens with the Cape rates, as much lower as these distances 
would suggest, the cheaper transit will attract all the carrying 
trade for the Transvaal. e revenue of the Cape Colony is largely 
dependent upon the ‘earnings of the railways. Johannesburg, 
which is at present the principal centre of Transvaal trade, is 
6000ft. above the sea, ether that height is scaled by sharp 
gradients, asin the case of the Delagoa Bay and Natal-Charles- 
town lines, or emg | mounted by low gradients, as in the case 
of the Port Elizabeth line, makes an important difference in the 
cost of haulage. An engine of a certain power can, we are told, 
pull twice the load over a gradient of 1 in 80 that it can pull over 
a gradient of 1 in 40, There is only one portion of the line between 
Port Elizabeth and Johannesburg in which there is any gradient 
steeper than 1 in 80, and it is now proposed to survey that portion 
with a view to reducing them all to the required incline. In the 
Natal and Delagoa Bay lines there are gradients of 1 in 30 that 
cannot be materially reduced. It may easily prove, therefore, in 
homely phrase, that, as regards the dist to Joh burg from 
the sea, the longest way round is the shortest way there. 








NOTES AND MEMORANDA. 


In London and in thirty-two other great towns the 
deaths registered last week in thirty-three great towns of England 
and Wales corresponded to an annual rate of 20:0 per 1000. Bir- 
mingham was the same as the mean of all, Portsmouth only 12°2, 
Liverpool highest with double this, or 24°5, 


AN on orgy process of hardening and tempering steel 
wire, partly by means of electricity, has been described in a 
recently published English patent specification. The wire is con- 
veyed continuously through an enclosed space or chamber of glass 
or other suitable material, from which oxygen is practically 
excluded, and thence to a suitable tempering bath. During its 
passage through this chamber the wire is heated to the required 
degree by means of an electric current passing through it. The 
temperature may be controlled by increasing the speed or by 
modifying the density of the electric current. 


In London, including the metropolitan workhouses, 
hospitals, and lunatic asylums situated outside registration 
London, 2437 births and 1737 deaths were registered. Allowin 
for increase of population the births were 333 and the deaths 1 
below the average numbers in the corresponding weeks of the last 
ten years, The annual death-rate per 1000 from all causes, 
which had been 20 4, 19-3, and 20°3 in the preceding three weeks, 
rose last week to 20°8. During the four weeks ending on Satur- 
day last the death-rate averaged 20-2 per 1000, being 1:8 per 1000 
ol mean rate in the corresponding periods of the ten years 


THERE was an extremely brilliant display of aurora 
between 10 and 10.45 p.m. on Friday, the 30th ult. Mr. W. H. 
Preece, F.R.S., writing to the Times, says :—“ It was accompanied, 
as usual, by very strong earth currents on all telegraph lines, 
But at 10.20 p.m., when all the teiegrapb circuits were idle, a 

uliar frizzling and bubbling noise was heard upon a telephone 
inserted upon a long Irish wire at Llanfairpwil, in Anglesey. At 
2a.m. on Saturday, the 31st ult., ‘twangs’ were heard, as if a 
stretched wire had been struck. These were followed by a kind of 
whistling sound. Were these signals from space,” he asks, ‘or 
mere disturbances of atmos vheric electricity /” 


Snowstorms are costly in New York. Those of 
February 12th and 14th last cost the street cleaning department 
34,861 dols., or about £6972. At that time 59,805 cartloads of 
snow were removed and 1207 carts were employed. The depth of 
the snow was 14‘6in. on 382 miles of paved streets with an area of 
13,446,496 square yards. The total cubic contents were thus about 
147,238,079 cubic feet, or over 3,271,000 cartloads in all. The snow 
actually removed cost an average of 58-2 cents per cartload, and to 
have removed all the snow at the same cost would have required an 
expenditure of about 1,900,000 dols. These figures, Exyineering 
News says, are worth studying by those who complain that not 
enough of the snow is carted away from the city streets. We may 
mention, however, that the snowstorms of January cost London 
over £20,000 or about 100,000 dols. 


Tue best method of using oil in calming troubled 
waters is thoroughly investigated in a pamphlet entitled ‘‘ Die 
Lehre von der Wellenberuhigung,” written by Dr. M. M. Richter. 
The author calls attention to a fact of paramount importance, viz., 
that the quieting effect of all oils or soaps used is in direct pro- 
portion to the amount of free oleic acid they contain. The chief 
desiderata in an efficient material for the purpose are chemical and 
physical stability, safety, and speed of expansion over the surface 
of the water. Such a substance would be found in free oleic acid 
dissolved in methyl or hexyl alcohol. The advantage of the 
alcohol is twofold. It prevents the solidification of the oleic acid 
at 4 deg. C., and it greatly increases the rate of expansion. The 
latter depends, as the author shows, not so much upon a difference 
of surface tension as upon the solubility of the expanding surface 
in water. But to save the prejudices of experienced navigators, 
who have found the more viscous oils answer their purpose better, 
Dr. Richter recommends that the oleic acid mixture be kept as 
viscous as ible. Nature says the force with which a drop of oleic 
acid spreads over the surface of sea water is sufficient to arrest the 
motion of alog of wood weighing as much as 15 grams, when 
a by a fairly strong wind, and even to start it in the opposite 

irection. 


A NEw process for the manufacture of manganese on 
the commercial scale has been described by W. H. Greene and 
W. H. Wahl in the Journal of the Franklin Institute.. The 
authors believe it is impossible to obtain, by reduction with carbon, 
manganese containing less than 6 per cent. of carbon, as the metal 
readily decom carbon monoxide at a red heat. A reduction, 
in the entire absence of carbon, is therefore necessary, if anything 
like pure metal be required. The pulverised manganese ore is 
purified to contain less than 1 per cent. of iron, and is heated to 
redness in reducing gases to produce greenish grey manganese 
monoxide. This is mixed and heated with 18 per cent. of its 
weight of granulated aluminium and a flux, preferably consisting 
or lime and fluor spar, in a magnesite crucible or in a plumbago 
crucible lined with a stiff paste of calcined magnesite, One part 
of aluminium should yield three parts of manganese. Actuall 
the average yield obtained was about 87 per cent. of the theoretical, 
whilst in one case 93 per cent. was the result. The composition of 
the metal is manganese 96 to 97 per cent., iron and silicon each 
from 1 to 2 per cent. On a large scale it is proposed to conduct the 
operation on a magnesite-lined hearth, reducing gases being in 
slight excess. By this means the ore will be maintained in the 
state of lowest oxide until the temperature of reaction is reached, 
and the fusion of the flux at this stage will protect the manganese 
formed from contamination by carbon from the flame. 


An instructive eyebar test was described in a recent 
paper of the American Society of Civil Engineers. The test was on 
a bar selected from nine bars 6in. by 1,%;in. in size, on account ef it 
showing seams in the head sufficient to cause its rejection. The 
test showed an elastic limit of 35,400 1b, per square inch, and the 
bar broke in the head at 41,500 lb., with no elongation in the body 
of the bar. The fracture was square and granular, and started in 
one of the seams. The head was cut off and the bar reheaded, and 
the new head showed seams also. One of these was chipped out, 
and found to be tin. deep. At a stress of 60,2001b. per square 
inch, a piece broke out of the new head with a square and granular 
section and no visible flaws. The body of the bar showed an 
elongation of 7 per cent. The specimen test from this bar had 

iven an elastic limit of 36,600 Ib.; strength, 63,100 Ib.; elongation 
in 8in., 30 per cent.; reduction of area, 49 per cent., and indicated 
material of excellent quality. The question is, What was wrong 
with the manufacture to cause the test of the full-sized bar to be 
so unsatisfactury ? Analysis was made of drillings taken from the 
face of the second fracture, and showed as follows :—Carbon 021 
per cent.; phosphorus, 0°118 per cent.; manganese, 0°60 ee cent. ; 
sulphur, 0°126 per cent. The phosphorus is high, but probably not 
higher than in at least 30 per cent. of material which is used at the 
present time. The primary cause of failure was in the sulphur, 
which is twice as great as the limit set as proper for material which 
is not to be re-heated, and over three times as great as that set for 
material to be forged. The sulphur at the end of this bar was 

robably just at the critical point beyond which the steel would 
cove crumbled in rolling, and more sulphur may have been 
absorbed in the heating. The bar was probably from the extreme 
top of an ingot, and its behaviour is a strong P ea for the croppin, 
of ingots, so as to remove that portion into which the detrimenta! 
elements have segregated in cooling. The cropping of ingots has 
always been advocated for the removal of piping and unsoundness, 
and the segregation which occurs in all ingots seems to make its 
need imperative. 


MISCELLANEA. 


Tur Consett steel millmen have renewed their wages 
sliding scale for another two years on the same basis as here- 
tofore. 


WE are asked to state that Mr. Thomas Smith, of 
Rodley, near Leeds, has appointed Messrs, Barry and Higham, 
Broad-street House, their London agents. 


WE are informed that Messrs. Kerr, Stuart and Co. 
have taken advantage of the provision of the Limited Liability Act. 
The directors will be Mr. Oliver Wethered, Mr. G. Glass Hooper, 
Mr. C. H. Fox, and Mr. John Stuart. 


WE regret to have to record the death of Mr. Richard 
T. Griffin, of the well-known firm of publishers of technical liter- 
ature, including so many of the most highly appreciated engineer- 
ing books. Mr. Griffin was only forty-seven years of age. 


Tue Secretary of State for the Home Department has 
made nominations to the two fresh appointments of female 
inspector of factories and workshops which were recently author- 
ised, and he has also filled the additional appointments of 
assistants to inspectors of factories, 


THE summer excursions of the London Geological 
Field Class on Saturday afternoons, under the direction of Prof. 
H. G. Seeley, F.R.S., commence on the 2lst inst., when the 
members visit Wanborough and Guildford. Full particulars can 
be obtained from the Hon. S2c., R. H. Bentley, 31, Adolphus-road, 
Brownswood Park, N. 


WE have received a copy of the twenty-first annual 
issue of ‘‘ Willing’s British and Irish Press Guide,” which as usual 
contains an interesting digest of the statistics relating to news- 
paper and magazine publication, as an introduction to the “ Guide,” 
which contains the title, place, date of issue, and price of every 
periodical published, all arranged for easy reterence, 


Ir is generally known that Mr. Thomas Parker, by 
whom the electrical plant and motors of the Liverpool Overhead 
Railway were designed and carried out for the Electric Construc- 
tion Company, bas resigned his connection with that company, and 
we are now informed that Mr. A. B. Blackburn, M.I.C.E.—late 
with Messrs. Mather and Platt—has been appointed chief engineer 
of the company. 


Tue United States Ordnance Department of the army 
is making oreo for a test of armour-piercing shells, which 
will take place at the Sandy Hook Proving Grounds. The Car- 
penter Works have furnished a quantity of 12in. projectiles for the 
test. The Sterling Steel Company, of Pittsburg, and the Mid- 
vale Steel Company, have also supplied several 12in. projectiles 
for test. All these shells weigh 1000 1b., and are intended for the 
coast defence works, 


Tue efficiency of the oil furnaces of the Naval Ordnance 
Factory was never better illustrated, says the Army aud Navy 
Journal, than a few days since during the jacketing of one of the 
new 6in. high-powered guns, The process took but a few minutes, 
and was a complete success. No hitch or accident of any sort 
marred the operation, and the gun will be finished up with all 
practicable speed for use on board one of the newer ships to be 
commissioned the coming spring. 


Two cases of men being injured, one fatally, by having 
an arm drawn into a chaff cutter have been recorded lately, and a 
correspondent writes to the Times to ask for legislation to prevent 
this. There need be no trouble on this point, for chaff cutters 
have for some years been made, in which the feed rollers are 
almost automatically put out of gear immediately a man gets his 
hand caught. Perhaps machines made this way are a little more 
expensive. But no machines not made this way should be driven 
by power, and it is questionable whether any fresh legislation is 
necessary to enforce this. 


ExPERIMENTs with electric search lights as a means of 
coast defence are about to be conducted at the Sandy Hook Prov- 
ing Grounds. The experiments will be made under the supervision 
of the Ordnance gr stomp of the army, and for the purpose of 
discovering what degree of light is best suited for the purpose 
desired. The Department recently purchased the big electric 
search light, which was on exhibition at the World’s Fair. This 
will be mounted in about a month at Sandy Hook, and through it 
the Department officials hope they will be able to obtain a good 
idea of the character of light best adapted for the service. 


Tue Receiver for the Metropolitan Police District, New 
Scotland Yard, has placed with Messrs. Edwards and Symes, of 
Millwall, an order to build a new steam launch for the Metropolitan 
River Police to be called the Chowkidar to the design and under 
the inspection of Messrs. Flannery, Baggally and Jobnson, of 
Fenchurch-street. The London, Tilbury and Sonthend Railway 
Co. have decided to increase their pier accommodation at Tilbury 
to provide for the increasing passenger traffic by the river steamers 
during the summer season, and have placed an order with the 
same firm for a new landing stage nearly 300ft. long by 21ft. broad 
for this purpose, 


Tue first 13in., 60-ton, breech-loading rifle guns, for 
the Navy, have been tested at Indian Head. The Massachusetts 
and Oregon will each have four of these guns and the Indiana one. 
The gun weighs 135,500 lb., is 40ft. long, 49in, in greatest diameter, 
38ft. long in the rifled bore, with a chamber 80°9in. long with a 
capacity of 15059 cubicinches. There are fifty-two ves in the 
rifled part, each *415in, wide and sin. deep. The powder charge will 
be 5501b. used with a projectile of 1100 1b. and an estimated chamber 
pressure of 15 tons per square inch. The muzzle velocity is ex- 
pected to be 2100 foot-tons ; and at 2500 yards, 1800 foot-tons. The 
striking energy of the projectile at the muzzle will be 33°627ft. An 
American contemporary says :—Smokeless powders of both foreign 
and home manufacture are to be tested at New York and Indian 
Head about the same time, in connection with the tests of the new 
‘236in. calibre Navy magazine small-arms. 


M. Bartissox, the contractor whose scheme for the 
completion of the Panama Canal was recently submitted to the 
superior Technical Commission, has written to the Liquidator of 
the Panama Canal Company to point out that he is not astonished 
that the Technical Commission should have refused to assume the 
responsibility of declaring that the Canal works could un- 
doubtedly be completed by the application of the method 
proposed by him; but he declares that the Commission was 
wrong in stating that it had not already been employed. On the 
contrary, M. Bartissol states that ‘‘the principle of hydraulic 
transport cannot be contested.” The Paris correspondent of the 
Standard says:—‘‘The Commission admitted, and all engineers 
know, that this method is not new, and that it has been applied a 
very long time, especially in California, where hundreds of millions 
of cubic metres of auriferous soil have been conveyed in conduits a 
distance of several kilometres.” A general meeting of the Panama 
stockholders was held on the 4th inst. Persons oy, aad 
720,000 shares and bonds were present. After a two hours’ dis- 
cussion, the following resolution was eae unanimously :— 
‘This plenary meeting of the Panama stockholders, assembled at 
Tivoli Vauxhall, on April 4th, 1894, representing 720,000 shares 
and bonds, fides to a syndicate of five persons the mission to 
found a new company for the completion of the Panama Canal ; 
gives that syndicate, with that object in view, full power to come 
to an arrangement with the liquidator of the company, as well as 
with the representative of the bondholders ; and inscribes itself 
for a first subscription of 20,000,000f., to be furnished proportion- 








ally by all the existing Panama Committees.” 
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PUBLISHER'S NOTICE, 
#,* With this week's «number is issued as a Supplement a Two-page 


engraving of an Exprese Passenger Locomotive, Manchester, Shef- 
ie, aod Lincolnshire Railway. Kwery copy as issued by the Pub. 
lisher includes a copy of the Supplement, and subscribers are 
requested to notify the fact should they not receive it. Price 6d. 
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TO CORRESPONDENTS. 


Registered Telegraphic Address,- ‘‘ ENGINEER NEWSPAPER, 
LONDON.” 


*,* In order to avoid trouble and confusion, we find it necessary to inform 
correspondents that letters of inquiry addressed to the public, and intended 
jor insertion in this column, must in all cases be accompanied by a large 
envelope legibly directed by the writer to himself, and bearing a penny 
postage stamp, in order that answers received by us may be forwarded to 
their destination. No notice can be taken of communications which do not 
comply with these instructions. 

*,* Wecannot undertake to return drawings or manuscripts ; we must there- 
Jore request correspondents to keep copies. 

*,* All letters intended for insertion in Tae Enorneer, or containing 
questions, should be accompanied the name and address of the writer, 
not necessarily for publication, but as a proof of good faith. No notice 
whatever can be taken of ; icatii 

Caimyey Suarts.—See “ Practical Treatise on Construction of Tall Chimney 
Shafts,” by R. M. and F. J, Bancroft. Manchester: John Calvert. 











BELT DRIVING AND BEARING FRICTION. 
(To the Editor of The Engineer.) 

Sir,—Can vy | correspondent refer me to any record of experiments 
that show the difference between the power absorbed in driving machines 
or shafting with tight and with loose belts. e difference, I know, 
must be very great, but I want to know how much it is, and I need not 
make experiments if others have already made them. G. 0. 

London, April 5th. 
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+" The charge for advertisements of four lines and under is three shillings, 
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will be sent on application, 

Advertisements cannot be inserted unless delivered before Six 
t) clock on Thursday evening; and in consequence of the 
necessity for going to press early with a portion of the edition, 
ALTERATIONS to soapy advertisements should arrive not 
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Letters relating to Advertisements and the Publishing Department of the 
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MEETINGS NEXT WEEK. 

IystitstTIon or Crvi, ENGINEERS.—Tuesda: , April 10th, at 25, Great 

George street. Westminster, 8.W., at 8 p.m. r: ‘'The Construction 
ot Gasworks,” by Mr. Charles Hunt, M. Inst. on Friday, April 18th, at 
“p.m. Visit to Barnes Bridge, London and South-Western Railway’ to 
inspect the sinking of a caisson, and subsequently to the new lock and 
weir at St. Margaret's Richmond. Train for Barnes leaves Waterloo— 
North Station—at 1.40 p.m. 
P Rovan InstiTuTION oF Great Britatn.—Tuesday, April 10th, at 8 p.m. 
Fea Electric Illumination,” by Professor J. A. Fleming, M.A., D.Sc., 
Sen M.R.L Thursday, April 12th, at 3 p.m. Paper: “The Etching 

vival,” by Francis Seymour Haden. Friday, April 18th, at 9 p.m. 


| Professor J. J. Thompson, M.A.,8c.D.,F.RS Satu 


ray April 14th, at 
8 p.m. Paper: ‘‘ Life Among the Afghans,” by John Alfred Gray, M.R.C.S8. 
Society oF aw April 9th, at 8 p.m. Cantor Lectures. 
Photometry,” by Captain W. de W. Abney, C. st F.B.8. a 

rinciples o +_Die, t methods of photometry— é 
tion and scintillation in light measurement—Colour no bar to measure- 
ment. Tuesday, April 10th, at 8 p.m. Applied Art Section. Paper: 
The Evolution of tive Art,” by Henry Balfour, M.A. Sir Geo 
Birdwood, K.C.I.E., C.8.1., Vice-President of the Society, will preside. 
Wednesday, April 11th, at 8 p.m. Seventeenth ordinary meeting. Paper: 
** London Coal Gas and its Enrichment,” by Prof. Vivian Lewes. 

InstiTUTION oF ELEcTRICAL ENoingERs.—Thursday, April 12th, at 
25, Great George-street, Westminster, at 8 pm. Papers: ‘‘The Best 
Resistance for the Receiving Instrument with a Leaky Telegraph Line,” 
by Professor W. E. Ayrton, F.R.8., Past President. and C. 8. Whitehead, 
M.A.; “ Trans) mt Conducting Screens for Electric and other Appa- 
ratus,” and * An Astatic Station Voltmeter,” by Professor W. E. Ayrton, 
F.R.S., Past President, and T. Mather, Associate; ‘Cost of Electrical 
Energy,” by R. E. Crompton, M. Inst. C E., Vice-president. 

Tue Junior Enoineerino Society.—Friday, April 13th, at 8 p.m. 
Paper: ‘‘ Lubricants: their Use, Testing, and Analysis,” by Mr. William 
F. E. Seymour, G.I. Mech. E., member, of Swindon, Mr. Percy J. Wal- 
dram in the chair. 

NortH oF ENGLAND INSTITUTE OF MINING AND MECHANICAL ENGINEERS. 
—Saturday, April 14th, in the Wood Memorial Hall, Newcastle-upon- 
Tyne, at 2 3 Papers: “ Stoppings on Underground Roads.” = . B, 
Wain ; ‘‘ The Work of the Geological Survey,” by Sir Archibald Geikie; 
‘*Magnetic Declination and its Variations,” by Professor H. Stroud; 
“Minerals and Mining in Tasmania,” by Mr. A. P. Wilson; and the 
Report of the Prussian Fire-damp Commission. 

Nortu-East Coast INsTITUTION OF ENGINEERS AND SHIPBUILDERS.— 
Wednesday, April 11th, at the Lecture Hall of the Subscription Literary 
Society, Fawcett-street, Sunderland, at 7.40 pm. Minutes of the last 
General Meeting will be submitted for confirmation. Letter from the 
Consett Iron Company. Mr. William Bell will reply to the discussion on 
his paper ‘‘ On a New . of Construction for Large Vessels of Cellular 

ype.” Discussion on Mr. William Stafford’s paper on “ Oil Engines.” 
a : ‘ Basis of Classification of Vessels Proportioned to their Strength 
to Resist Bending and Vibration,” by Mr. Arthur R. Liddell. 

CLEVELAND INSTITUTION OF ENGINEERS. — Monday, April 9th, at the 
Literary and Philosophical Society, Corporation- » Middlesbrough, at 
7.80pm. Papers: ‘‘Electric Power Installations,” by Mr. ors | Bigge, 
Newcastle-on-Tyne ; ‘‘ Bilbao Harbour Works,” by Mr. Wm. Kidd, Assoc. 
M. Inst. C.E., Loftus-in-Cleveland. 

SoutH STAFFORDSHIRE INSTITUTE OF IRON AND STEEL Works MANAGERS. 
—Saturday, April 14th, at the Dudley Arms Hotel, Dudley, at 4 p.m., 
to receive Report of the Council for the past session, Balance-sheet for 
the year ending December 31st last, and Auditors’ Report: to elect 
Officers and Council for ensuing session ; and to select place of Annual 
Excursion, and fix date of same. 

NEWCASTLE-UPON-TYNE ASSOCIATION OF STUDENTS OF THE INSTITUTION 
or Civit Enoingers,—Wednesday, April 11th, at the Durham Colleze of 
Science, at 8 RB m. Paper: ‘‘ Electrical Motors,” by Thomas Hanning, 
A.M. Inst. C.E. 


Lonpon ASs80CIATION OF FoREMEN ENGINEERS AND DRAUGHTSMEN.— 
F.iday, April 6th. at Cannon-street Hotel, at 7 p.m. Paper: ‘The Eco- 
nomical Uses of Water for Lifts and Cranes,” by Mr. Robert Carey. 

GEoLocistTs’ AssociaTION. — Friday, April 6th, 1894, at University 
College, Gower-street, at 8 pm. Paper: ‘‘ Fossil Sponges: Character, 
Mode of Occurrence, and Conditions of Preservation,” G. J. Hinde, Ph.D., 
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THE FORTY-EIGHT HOURS WEEK IN SUNDERLAND AND IN 
MANCHESTER. 


Tue remarkable industrial experiment commenced at 
Sunderland by Mr. Allan, and continued by Mr. Mather, 
and other employers of labour, promises to supply some 
curious information. Mr. Mather has issued a report on 
the working of the forty-eight hours’ week system during 
twelve months. The document is by no means devoid of 
interest ; but it would be easy to exaggerate its value. 
The information which it contains is not considerable in 
amount, but it deserves careful consideration. To 
utilise it to the utmost, however, it ought to be compared 
with similar reports from other firms who have tried the 
short week; at present these are not available. Mr. 
Allan has, however, favoured us with some information 
which will prove helpful. Mr. Mather’s report has 
already been dealt with in a curiously unintelligent way 
by several of our daily contemporaries. They have failed 
to read between the lines; they are unable to draw 
deductions; they lack the special knowledge that 
would enable them to comprehend what is at 
the back of the thing; they fail to understand what 
it teaches, and content themselves with accept- 
ing the broad statements made by Mr. Mather 
as practically conclusive evidence that the system is 
going to be a great success. Why it should succeed they 
are as unable to understand as why it should fail. Let 
us try if we, by bringing the light of special knowledge 
to bear on the whole matter, can utilise the report and 
draw lessons from it of instruction and value. 

In the first place, it is worth notice that there is not a 
syllable about an eight hours day contained in the 
report. The truth is that neither Mr. Allan, Messrs. 
Mather and Platt, nor any other firm, have tried an eight 
hours day. At the Salford Ironworks the hands begin 
work every day in the week, save Sunday, at 7.45 a.m. 
They work until 12 noon, then take an hour for dinner, 
resume work—except on Saturday—at 1 p.m., and go 
on until 5.30 p.m. On Saturday the day’s work ends at 
12 noon. Thus the day is divided into two working 
portions of 4} hours and 4} hours, or 8? hours in 
all. This is not far from a nine hours’ day. On Satur- 
day only 4} hours are worked. The total is 48 hours 
per week. Mr. Allan’s working hours are the same. Mr. 
Mather states that the result of the year’s working is a turn- 
over practically the same as the average of the six previous 
years when the old fifty-three hours week wasrun. Mr. 
Allan’s experience in his works is nearly identical with 
thatof Mr. Mather. Now Messrs. Mather and Platt employ 
1200 men, and. five hours per week multiplied by 1200 
gives us 6000 hours per week for one man ; or taking fifty 
weeks as a working year, allowing for stock-taking, bank 
and other holidays, we find that 1200 men did as much 
work in 2400 hours as they had in other years done in 
2650 hours. In other words, the firm gave up 300,000 hours 
for one man, representing probably £11,250 in wages, and 
were none the worse for it. This is a very remarkable 
fact, for we take it for granted that Mr. Mather and his 
partners have assured themselves that it is a fact, and we 
not unnaturally ask how it has come to pass. At this 
point Mr. Allan’s experience may be brought to bear with 
advantage. He explains the excellent results he has ob- 
tained as the consequence of punctuality on the part of his 





Paper: “Some Properties of the Electric Discharge through Gases,” by 





men. When work began at 6 or 6.30 a.m., a very large per- 


centage of his hands—probably 20 per cent.—were always 
late, especially in winter. The men could not be made to 
keep time in the morning. Since he inaugurated the 
forty-eight hours’ week the men breakfast before they go 
to the works. Under the old rule if a man was late he 
was ‘‘cut a quarter,” but under the new rule he is “ cut 
ahalf,” and this acts as an additional inducement to good 
timekeeping. Mr. Allan finds that as a result his men 
work now with a regularity of timekeeping quite unknown 
before ; and so it happens that as amatter of fact, the whole 
number of hours worked in his yard and shops is as nearly 
as possible the same as before. The important deduc- 
tion follows that a proportion of the men are drawing 
more wages than they did under the old system. This fact 
is very easily overlooked; no prominence has indeed 
heretofore been given to it. It may be worth while 
to make the point quite clear. Let us suppose then that 
one man regularly loses a quarter day every week under | 
the old system. His wages will be less than the sum 
paid to a fellow-workman who keeps time. If, now, some 
means could be found for compelling the first man to 
keep time, it is clear that his wages would be improved 
to the extent of a quarter day’s pay per week. But this 
is just what the forty-eight hours’ week does, so that in 
effect, all the bad timekeepers have their wages raised. 
Under all the circumstances we see that Mr. Allan not 
only had a good margin to work upon, but that the 
margin was so ample that the men need not really put 
out any special exertion, beyond that involved in being 
onan in order that the same amount of work might 

e turned out. The difference between the forty-eight hour 
and the fifty-three hour week is five hours, or 9°43 per 
cent. It follows that if, on the whole, the men kept, say 
10 per cent. better time under the new system than 
they had done under the old, the loss would be entirely 
made good. In all this there is no word about each man 
working faster or better or with more energy than before. 
We do not dispute that such things became manifest. 
We do not say anything concerning the fact that in the 
early part of the day there is a straight run without a 
break of 43 hours. No explanation of any kind is needed, 
save one. The men by keeping better time do as much 
work in forty-eight hours as they did when nominally 
working fifty-three hours. That is the secret of Mr. 
Allan’s success. It is, if not the whole secret, enough 
of it to explain all that needs explaining. 

When we turn to Mr. Mather’s report, however, we 
find a very different state of affairs. Mr. an has 
before now pointed out that hours which may suit one 
district are not necessarily those which will suit another, 
and he largely accounts for unpunctuality in the North 
by the atrocious character of the winter mornings. Messrs. 
Mather and Platt, in Manchester, have, it seems, no such 
unpunctuality to complain of as Mr. Allan had. Mr. 
Mather says:—‘‘ The improvement in respect of lost 
time is very marked. ‘Ihe proportion of ‘time lost 
without leave’ to the total time worked averaged in the 
fifty-three hours’ period 2°46 per cent., whereas in the 
forty-eight hours’ period it is only 0°46 per cent. This 
lost time, of course, represents a serious diminution in 
the year’s production, and a proportionate loss dn the 
fixed charges of the concern.” But, as we have seen, the 
actual loss of time under the new system is over 9 per 
cent., or nearly four and a-quarter times what is saved 
by increased punctuality. It is clear that we must 
seek elsewhere for the reason that Mr. Mather has made 
the forty-eight hours week a success. The best place to 
search for the cause is in an appendix of extracts from the 
reports of the foremen. A few of them we give here; 
they are full of instruction: ‘‘ The men have worked with 
a good will, have been attentive to their work, and have 
tried to make the forty-eight hoursa success.” In a word, 
they have worked honestly. ‘ During the past twelve 
months I am glad to be able to report none of my men 
have come to work under the influence of drink. There- 
fore, there has been no occasion to turn them back in 
consequence.”’ ‘The case in this respect formerly was, 
I am sorry to say, bad. Some of the men I have had to 
send back for appearing at their work under the influence 
of drink.’’ Here are facts for the rabid teetotaler. Give a 
man his breakfast before he turns out in the morning 
and he will not get drunk. Let us hope, however, that 
the experience of Messrs. Mather and Platt is quite ex- 
ceptional. We venture to assert that if the success of 
the forty-eight hour week hung on reducing the custom 
of drinking to drunkenness in the morning, it would not 
succeed at all, simply because such drinking is, in well- 
conducted shops, extremely rare—at least outside of Man- 
chester. Another foreman, however, still harps on the 
same string :—‘‘ Although the men generally were pretty 
steady before the introduction of the forty-eight hours, 
cases did occur of their coming to work the worse for 
drink, but now the cases are veryrare. One of the causes 
for this, I think, is that they now turn out in the morn- 
ing more comfortable, having had breakfast, and there is 
not the same inclination to call at the public-house on 
the excuse of getting ‘something warm.’” We see 
that, however interesting these reports are, they go a very 
short way to explain why the experiment has been a 
success, and we are driven forcibly to the conclusion that 
the men wanted it to succeed and have made it succeed. 
Indeed, itis easy enough to see that they were in a 
manner bound to make the scheme prosper. We are told 
that very great and many thanks are due to the Amalga- 
mated Engineers for their hearty co-operation. We can 
fancy Mr. Sykes reading these sentiments with a smile. 
He knows just what they are worth. The Amalgamated 
Engineers had everything to gain, and nothing to lose, by 
stimulating the men to do their best, and we really fail to 
see that they deserve any special thanks for attending to 
their own interests. 

We have said nothing concerning the bearing of the 
movement on piecework and overtime; to the considera- 
tion of these we shall return. There is also much to be 
said concerning the forty-eight hours week in shipyards, 





and a notable experiment about to be tried in cotton 


‘ spinning and weaving. Meanwhile we have no doubt that 
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the subject might be discussed with advantage in our 
correspondence columns, and we invite communications 
from our readers. So far as Mr. Allan and Mr. Mather’s 
experience extends, the forty-eight hours is apparently 
a complete success, at least so far; but we gather, 
from a comparison of the facts, that it is a success in 
Sunderland and in Manchester for somewhat different 
reasons. 


LIQUID FUEL AT SEA. 


Ir has often been asked why it is that steamers carrying 
some thousands of tons of petroleum in bulk should fill 
their bunkers with coal? Although it is true that 
petroleum in any but the crudest form is an exceedingly 
expensive fuel if purchased in England, it is not neces- 
sarily costly if bought on the Black Sea or in the United 
States. Indeed, unless a steamer carries coal enough for 
the voyage out and home, petroleum would not compare 
very badly with it if bought in a Black Sea port. In 
South Russia coal for railway purposes costs from £2 10s. 
to £3 per ton, and petroleum has been substituted for coal 
by Mr. Urquhart with very great economy. On the 
Black Sea and the Caspian ply dozens of steamers using 
liquid fuel. There is no lack of precedent, yet in the 
mercantile marine liquid fuel has up to the present found 
no place. Considerable interest under the circumstances 
attaches to an experiment now being made by Mr. A. 
Suart, of London. He has fitted a large tank steamer, 
the Baku Standard, with appliances for burning astaki, 
and she recently completed a voyage to Philadelphia from 
Shields, burning only liquid fuel. She then made a 
return trip to this country, and has since sailed again. 
So far as we are aware this is the first instance on record 
of a steamship fitted to burn liquid fuel and making an 
ocean voyage. Hitherto there has always been a break- 
down of some kind during the trial. The Baku Standard 
registers 3705 gross tons, she is 330ft. by 43ft. by 23ft. 
deep. She carries 1,200,000 gallons of petroleum in bulk, 
and goes to Russia as well as the United States for oil. 

When we come to consider particulars, it will be seen 
that the Baku Standard made her voyage under difficul- 
ties; instead of the usual crew of firemen and trimmers 
only three boiler tenders were shipped. One met with an 
accident soon after the ship sailed, breaking a collar bone, 
and was laid up. The result was that the other two men 
had to stand six hours watch and six hours watch on the 
rest of the voyage, which they could scarcely have 
managed if they had had to work hard shovelling coal 
and cleaning fires. As a fact, however, the fires seem to 
have needed little or no attention even in the worst 
weather, and so far the venture has been quite successful. 
The consumption of oil was about 20 tons in the twenty- 
four hours. Taking the oil as being twice as good as coal, 
this means 40 tons of coal day, and with good triple-expan- 
sion engines, this should give 2500 indicated horse-power. 
The engines of the Baku Standard, however, do not indi- 
cate anything like this, and weshall perhaps over-estimate 
the efficiency of the astaki fuel if we say that 20 tons of 
it were equal to 30 tons of coal, which would give 1500 to 
1800-horse power. No doubt the cost of astaki was 
greater than that of coal, but against this must be set the 
greatly reduced cost of the fire-room crews—so many 
fewer mouths to be fed, and so much less wages to be 
paid. So far Mr. Suart seems to be contented with the 
result in all respects but one, and that is the old trouble 
that has arisen over and over again when petroleum fuel 
is used in conjunction with surface-condensing engines. 
A very serious quantity of steam is used in “ spraying” 
the astaki. This represents so much waste, but that is 
by no means the worst of the matter. The steam thus 
drawn off from the boiler goes into the chimney in one 
form or another, and the auxiliary feed has to be employed 
to make up the loss. Salt water cannot be pumped into 
the boilers, fresh water enough cannot be carried, and 
consequently an expensive and heavy evaporating plant 
must be fitted and worked with liquid fuel. It is very 
easy to under-estimate this item ; when we say, however, 
that during the first voyage of the Baku Standard the 
weight of steam required to spray the oil exceeded that 
of the oil, reaching to over a ton an hour, some idea may 
be formed of what it represents in the way of loss. 
Allowing 20 Ib. of steam to give a horse-power—a very 
ample allowance for a good triple-expansion engine—we 
see that a ton of steam per hourmeansabout 112indicated 
horse-power ; and allowing that 1 lb. of astaki will evapo- 
rate 15 lb. of water, it means that not less than 3600]b., or 
over a ton and a-half of astaki, had to be burned every 
twenty-four hours for the purpose of supp’ ying fresh 
water to the boilers. Thisrepresents a very considerable 
addition to the cost, and it certainly seems strange that 
considerably over 100 horse-power should be required to 
force the fuel into the furnaces. We understand that a 
different set of burners is now being tried, and it is hoped 
that the auxiliary feed required will be reduced from 
25 tons to 10 tons per twenty-four hours. 

There remains for consideration the difficulty involved 
in handling the petroleum. In the Baku Standard as at 
first fitted the stuff was pumped up from special bunkers 
into two small tanks in the funnel casing, where it 
becomes more fiuid than water, and from these tanks it 
ran down to the furnaces through suitable pipes. It 
appears that this arrangement has had to be modified. 
There is great difficulty in dealing with the oil in the bunkers 
when they get partially empty. It is well understood 
that oil tanks should always be kept quite full. There is 
absolutely no danger of an explosion when air is kept out; 
the difficulty is to prevent the accumulation of an explo- 
sive mixture of air and petroleum vapour in the bunkers 
when the level of the oil falls in them. It is very easy 
to say that means of ventilation can be provided ; not so 
easy to do it. The bunkers in the Baku Standard are 
insulated from the boilers by coffer dams filled with 
water; but the two service tanks cannot be so insulated, 
and if they leaked, or any of the pipes or fittings, there 
would be a serious risk of fire incurred. We believe that 
two other vessels belonging to Mr. Suart are to be 
altered to burn liquid fuel; so that the experiment, it will 





be seen, is being carried out on a scale commensurate 
with its importance. ‘ Lloyd’s,” it is worth while to add, 
are throwing no obstacles in the way; on the contrary, 
they, as usual, treat the whole subject broadly. The 
surveyors satisfy themselves that the arrangements for 
carrying the oil are satisfactory, and then they enter in 
the register book,‘‘ Burning Liquid Fuel, Experimental.” 

What the outcome of the experiment may be it is im- 
possible to forecast with any pretence to accuracy. It 
may be that petroleum steamers as a class will find it to 
their advantage to burn petroleum instead of coal. It 
would seem, however, that the economy must be indirect 
rather than direct; the fuel as fuel will be more expensive 
than coal, but the handling of it will be much less costly. 
There may also be a saving in the upkeep of furnaces 
and boilers. It seems that the introduction of some other 
method of burning the oil, instead of a steam jet, would 
be advantageous. The loss of feed-water would thus be 
avoided. It might be practicable to employ compressed 
air instead of steam, and it is scarcely probable that 
110-horse power would be expended in compressing air in 
such a ship as the Baku Standard. It remains, indeed, to 
be seen whether mechanical means may not be found for 
accomplishing the same end. It is a curious fact that 
notwithstanding its high inflammability, it is very difficult 
to burn petroleum at once thoroughly and rapidly. Thus 
we find that unburned oil will drop even in the furnace of 
a locomotive on the coke or lime on the grate, and the un- 
burned oil may be seen sputtering on the white-hot fire- 
brick opposite the nozzle, and then igniting, the fine drops 
having had to pass through a zone of intensely heated 
flame before they could reach the fire tile. Up to the 
present it is true that nothing has been found to answer 
82 well as the steam jet, but it does not at all follow that 
finality in this direction has been reached, and there is so 
little to be said in favour of the steam sprayer in use at 
sea, that we may expect inventors to work hard to devise 
something better. Yet when all that is possible has been 
done the use of petroleum must remain limited, the whole 
weight of it available for fuel being as nothing compared 
to that of the coal burned each year. 
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WHERE ARE THE MISSING DRAWINGS ? 


A FORTNIGHT ago we took occasion to refer to the efforts 
which Messrs. Yarrow had been making to obtain information 
which might lead to the punishment of some person or per- 
sons who made improper use of confidential drawings of tke 
machinery of the Havock, and to the various endeavours that 
had been made in the House of Commons to extract some- 
thing like specific information from the Secre' of the 
Admiralty on the subject. We have just received from a 
correspondent well known to us, a copy of a letter, the 
original of which we have also seen, written from the United 
States, containing statements which, in the public interest, 
we think should be made known. The writer says :—‘“ I read 
in @ newspaper on Saturday that a member of the House of 
Commons had questioned the Government concerning the 
alleged theft of drawings of the machinery of Yarrow’s new 
torpedo destroyer, the Havock. When I saw this intimation 
I decided to ask you to send me news of any fuss 
that might arise over the proceedings; but should 
think the newspapers here will give all the news 
on this int which will come before the public. 
The United States Government officials are very anxious to 
get all the information they can about all the new British 
ships, both naval and mercantile, and they go about it in 
such a quiet way that it is difficult to detect them in it. A 
United States official that I know a little about, wrote to the 
Yarrow firm, and asked them for a plan of their boiler. 
Yarrows refused to give it as it was one of their secrets— 
more or less. This set the official aworking, and within six 
months he had working plans of everything that Yarrows 
had ever turned out. The plans they are talking about now 
in the House of Commons are probably amongst the ones 
that came in that bundle. You will probably know that 
Thornycroft built some of the same class of torpedo-boat 
that Yarrow built—the Havock and Hornet class ; well only 
three days ago I saw a copy of the lines of these craft, and 
this plan was taken out of Thornycroft’s office. The fellow 
that took it showed it to me, and he says he has lots of other 
information from the same place. He tells me if he gets his 
own price for the information he will sell it. When I was in 
, the manager of the shipyard there told me himself 
that he received plans of anything he wanted from a friend 
of his who was general manager of a large yard in England, 
that you and I know very well. Then there is an English- 
man here who has a Jot of valuable data that he gathered in 
England from Government work that he had been connected 
with there, and he is serving it out piecemeal to the firm here, 
The lines of the Campania and the Lucania have managed 
to find their way here too, and I am told that the lines of 
the English yachts that have come here to compete for the 
America cup have been in the hands of the designers of the 
American craft beforethe Americans began to build theirdefen- 
ders. There are lots of minor points that I could mention, and I 
have no doubt there are lots more that I haven’theard of. There 
are Americans in England all the time gathering information 
-—I know of two who are there now on this errand.” We 
have given the letter in full with the exception of a paragraph 
which refers to one of our chief private yards in which our 
warships are built. This paragraph contains statements of 
such a character that, for the present, we do not think fit to 
publish them. What we have given should be enough to put 
all our builders on their guard, and to induce them to double 
the precautions which we know they are careful to take. 





CRUDE IRON PRODUCTION, 


ALTHOUGH it would be scarcely right as yet to venture the 
definite conclusion, there are some grounds for supposing 
that our crude iron trade has passed its highest point. With 
only an occasional check there was an increase in the quantity 
of pig iron produced in the United Kingdom from the year 
1854 until about a decade ago. In 1854 we made 3,069,898 
tons of pig iron, by the year 1863 the output was over 4,510,000 
tons. In 1873 it had attained the extent of 6,566,000 tons, 
and by 1882 it was 8,493,000 tons. Then there was a check; 
and now we find that the output is under 7,000,000 tons. It 
was 6,616,000 tons in 1892, and for the past year it may be 
given as 6,829,000 tons. It is true that the past two years 
were rather exceptional; in the earlier of the years 
there was the strike of the Durham mines, which reduced 
the production of Cleveland and the North-east by, 
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roundly, three-quarters of a million tons; and in 
later year, the strike of the miners in the Midland 
the output of Derbyshire, Staffordshire, and Yorkshire. But 
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the production in the two last years has been 1, 
below the maximum ; and in these earlier years ion = 
put there were strikes and interruptions of labour: go ths t 
something may be said to be allowable both to the earlie 
and the later years. We have possibly as large a demand 
from abroad for our crude iron as we have had; indeed, th, 
demand seems to grow from period to period, though ‘it i. 
er by the enlargement of the area over which we distri. 
ute it—an enlargement rendered possible by cheaper ocean 
freights from decade to decade. But the demand for some 
kinds of manufactured iron and steel is much less than it 
was—the rail trade of late showing a marked falling off 
whilst the tin-plate export has fluctuations that are in degree 
the reflections of the changes, accomplished and expectant 
in the tarifis of some of our large customers for tin. 
plates. The variations in the stocks of pig iron in the 
warrant stores, and in the hands of the makers, must to some 
extent veil the check to the increase in the output of our 
crude iron. In times in which production is relatively cheap 
we may produce more, if even it be at the expense of increas. 
ing the stocks of pig iron; but the tendency is not now go 
much to increase the total stocks, because it is much less 
needful to hold stock than it was, the demand being spread 
over a larger number of producing districts, and being easily 
supplied with increased rapidity in the facilities of communi. 
cation and transit. Thus it would seem that the available 
statistics show that there has been at least a lower range of 
output recently than there was, and that without any great 
decrease in the stocks. Possibly, with any revival in the 
trade, there may be an enlargement of the make of pig iron 
but recent averages would seem to indicate that there is 
reason for the belief that at least the long-continued increase 
of our crude iron production has been checked. 


THE UTILISATION OF THE NILE, 


Ovr anticipations of a nugatory result from the appoint. 
ment of a Commission to advise upon th? question of the 
Nile reservoirs is, we fear, only too likely to be realised. This 
Commission, consisting of three eminent engineers— Sir Ben- 
jamin Baker, Signor Torricelli, and M. Boule—have been 
appointed by the Egyptian (:overnment, and are now sitting 
at Cairo. It is stated in the Times of Tuesday that “ there 
is but little chance of their agreeing upon a unanimous re. 
port.”” This is much to be regretted, as it may lead to the 
indefinite a of the whole question. If, on the 
strength of the same authority, we may venture to forestall 
the publication of their decision on one of the points, we see 
that we have not been far wrong in our condemnation of the 
scheme for utilising the Waddy Rayan depression as one of 
the possible solutions of the problem, for on this point at 
least the Commission are said to be unanimous, having re- 
jected it ‘‘ because of its cost and danger to the province of 
Fayoum.” As regards the Assouan dam and its archwo. 
logical complications, M. Boule dissents from the other 
members, who approve of the scheme with some important 
modifications. The Phil temple difficulty is to be overcome 
by the novel —— of raising the buildings bodily, in 
situ, to a level above that of the water in the reservoir when 
full; ‘‘ thus,” in the words‘of the correspondent, “ enhancing 
their artistic interest in the landscape without detracting 
from their archeological interest, while, as befits modern 
engineering, eclipsing the achievements of the ancient 
Egyptians as regards the handling of large blocks of 
masonry.” It is not clear in what manner or to what 
extent this raising is to be carried out; but it suggests itself 
to us that, unless very artistically treated, the ruins may 
present a grotesque appearance as the water level of the 
reservoir recedes during the summer season. The level of 
the whole island, as well as the buildings on it, might be 
raised, and the surface modelled so as to be a reproduction of 
the original site at the higher level; but it is feared that the 
achievement of such a result would add materially to the 
cost of the scheme, and the Government might well hesitate 
to throw such a burden on the country. But, even if this 
were done, after all the identity of the original site would 
not have been maintained, and it suggests itself to us that 
the more rational proceeding would be to isolate the actual 
site by constructing dams across the eastern branch of the 
river above and below the island, if the physical conditions 
admit of it, and thus maintain the natural communication 
= the eastern bank of the Nile and the railway station 
thereon. 


ENGINEERS IN THE NAVY, 


On another page will be found a letter, which we commend 
to the attention of such of our readers as take an interest in 
the marine engineers on whom this country is dependent for 
its naval power. Our correspondent has said nothing of the 
action taken by Mr. Allan, M.P., which will, we hope, bear 
fruit. It may be as well to give a few figures extracted from 
the Naval Estimates. The sum voted for 230 fleet engineers 
is £89,441, or an average of £388 16s. per annum ; not a very 
noble reward. Next we have £50,458 for 254 engineers, or 
£198 8s. per man per year. Then we have 222 assistant- 
engineers who have £28,621, or £129 per annum. Con- 
sidering the education that these gentlemen must possess, 
the very heavy responsibility that rests upon them, and their 
vital importance, the scale of pay appears to us to be un- 
necessarily small. It is not easy to understand on what 
principle it has been drawn up. We have only to compare it 
with the pay of fleet paymasters, for example, to see how 
egregious is the system, or want of system. There are 144 
fleet paymasters, and £65,887 have m voted for them. 
This gives £457 per man per annum. There are besides 171 
assistant-paymasters who receive £28,605, or £16110s. The 
paymasters are simply accountants or clerks, and have 
practically no responsibility of any kind; their education is 
not necessarily equal to that of an engineer, and they have 
no notion of what hard work, as the word is understood in 
the engine room,means. However, we do not assert that 
they are over paid, but if they do not get too much, what 
must be thought of the pay received by the engineers? 


THE PROPOSED FORTH AND CLYDE SHIP CANAL. 


In view apparently of the successful opening of the 
Manchester Ship Canal, and at a time when so much is 
being said of our inadequate naval strength, a fresh attempt 
is being made to rouse active interest in the oft-mooted 
proporal to form a ship canal between the Clyde and the 
Forth. The initiative at this time has been taken by the 
Edinburgh Merchants’ Association, which has issued & 
circular embodying the suggestion that a meeting should be 
held in Edinburgh in April, to be attended by representatives 
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mbers of Commerce and Town Councils likely 
¢ 7 porate in the scheme. In this circular itis stated :— 
rf The advantages to the mercantile community and the 
curity in the event of war such a canal would afford are so 
py that the Association we represent consider it unne- 
poe here to do more than lay before you the suggestion 
of this meeting.” It is further stated :—‘* The Association 
feel the more confident in making the suggestion in view of 
the recent successful opening of the Manchester Ship Canal.” 
This project has been before the Scottish public for at least 
five or six years, and a great deal has been written and said 
upon it. The present time is probably a fitting occasion for its 
being urged upon the attention of the Government, so far as 
its bearing upon naval matters is concerned. The present 
enthusiasm over augmenting the navy, and strengthening 
national defences, may enable the Government better to 
recognise its advantages in these connections. These are 
said by its promotors to be that it would represent a waterway 
through the centre of Great Britain, and this would enable a 
much smaller fleet than at present is demanded to defend 
the seat of power, thereby placing a corresponding increase 
of power at the dis osal of the Admiralty for foreign service. 
Apart from considerations such as these, however, there 
seems little at the present time, from a mercantile or from an 
engineering point of view, calculated to make the Forth and 
Clyde Canal project more feasible and desirable than before. 
As an engineering undertaking, of course the ‘successful 
opening of the Manchester Ship Canal” is an encouraging 
circumstance as shuwing the way. It has yet to be demon- 
strated, however, that the Manchester Canal as a commercial 
concern will pay fair interest on the outlay. 
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Klementary Metal Work. 





A practical manual for amateurs, 


and for use in schools. By Cuas. G, LeELanp. Whittaker 
and Co, 1894, 
Flononts of Handicrafts and Design. By W. A. S. Benson, 


M.A., Oxon. Macmillan and Co. 1893. 


WE have received a copy of this very handsomely got 
up volume, which, artistically bound and _ illustrated, 
suggests rather the édition de luxe, than “ the practical 
manual for use in schools,”’ which its author describes it 
to be. It is intended to lead the student on through the 
successive stages of bent iron work, flat and moulded 
sheet metal work, to the more complicated forms of the 
art as exemplified in epoussé or embossed metal work, 
and the whole aim of the book is to impress on the 
pupil the necessity of thoroughly mastering the pre- 
liminary stages of the art before attempting its more 
advanced and ambitious branches. How successful Mr. 
Leland has been with his own special method of teaching 
is evidenced by the practical results he is able to record, 
for it is remarkable testimony to his capability as a 
teacher, that no fewer than six of his pupils went straight 
from his class to a factory, the proprietor of which declared 
“that all the preliminary education which usually gave 
him so much trouble had been perfectly imparted,” and 
on another occasion a principal in an ornamental work 
factory, after careful examination of the pupils, offered to 
take forty of them together, and guaranteed “living 
wages” from the beginning. The great secret, so Mr. 
Leland tells his readers, of the vast extension of decora- 
tive work during the Middle Ages, in Europe, as in the 
Last, was in the fact that the rudiments in which nine- 
tenths of all education lie, were perfectly mastered. 
Now-a-days the pupil is hastened on as rapidly as possible 
to the “ higher stages,”’ and even in text-books the lower 
are often despised as unworthy of attention. Moreover 
we heartily endorse Mr. Leyland’s opinion that a cardinal 
mistake is made in the art education of the present day, 
in leading, or misleading, the student into the notion that 
he is to become a great artist, when what the country 
really needs are good artisans, and we are glad to find 
that a similar sentiment inspires the author of another 
little manual, ‘‘ Handicraft and Design,” which will serve 
as a very useful and suggestive guide to beginners in the 
art of cabinet-making. We doubt if it be possible to 
acquire the practical side of any art by means of a 
treatise, however accurately expressed; the advantage of 
books like this is that they go side by side with the 
practice, helping to fix it theoretically in the mind, and 
enabling the student to use every opportunity of a prac- 
tical lesson to the best advantage, by preparing him to 
look for the right thing at the right time. 


British Locomotives ; their History, Construction, and Modern 
Development. Second edition, revised. By C.J. Bowen 
Cooker, London: Whittaker and Co. 1894, 


Ir is a testimony to the merits of Mr. Bowen Cooke's 
work which must be very gratifying to him that a second 
edition of his book, ‘‘ British Locomotives,” should so soon 
have been called for. Mr. Cooke in his introductory 
remarks to this edition, apologises for being unable to 
give it so thorough a revision as he would have wished to 
do, owing to the unexpectedly early exhaustion of the 
first edition. He cordially acknowledges the usefulness 
of the hints conveyed in some of the. criticisms of his 
book, and states that he has already acted on them so far 
as the short time at his disposal would permit. 

Glancing over the second edition we notice that Mr. 
Cooke has corrected some of the defects to which we 
drew his attention. Other points on which we com- 
mented adversely will doubtless be dealt with in a future 
revision. As it is, his book has unquestionably been 
much improved by even the partial overhaul which alone 
was feasible within the limited time available. We feel 
sure, however, that Mr. Cooke will not remain satisfied 
until his excellent little book on British locomotives shall 
have been made an entirely complete and accurate text- 
book on the subject. 


An Elementary Text-book of Coal Mining. By Ropert PEEL, 
Mining Engineer. London: Blackie and Son. 1893. 

Tals is a useful little book, and suited for elementary 
students. It contains a great deal of information about 
coal, its geology, mode of working, ventilation, and cog- 





nate subjects, given very shortly and clearly. It is not 
specially practical, but as the author says in his preface, 
the art of coal mining cannot be learnt from books, and 
he refers the student to the underground workings in 
order to obtain a practical acquaintance with the manner 
of working and raising coal. There is a chapter on com- 
bustion, another on heat, and one on the connection 
between heat and work, which ends by a calculation 
showing that the useful effect of coal in a steam engine 
consuming 241b. per horse-power per hour is equal to 
7'3 per cent. efficiency, taking the energy of coal equal 
to 14,000 units of heat. Several chapters are devoted to 
the ventilation of mines, and the barometer, thermometer, 
hygrometer, and water gauge bulb are noticed, and some- 
thing said about accidents and safety lamps, coal dust and 
explosions; but not a word about mechanical coal-cutting 
machinery, or the present efforts to apply electricity to 
coal cutting. The book seems well calculated to assist 
those who desire to qualify for certificates as overmen, 
and who require a certain amount of theoretical knowledge 
to supplement their practical experience. 








Pocket-book for Plumbers, Architects, Sanitary Engineers, 
and others. A collection of Tables and Memoranda cal- 
culated and compiled by J. WricHt-CLAREE, with Electrical 
Tables and Memoranda by W. Hispert, A.I.E.E. London: 
R. J. Bush and Co. 1893, 

Tuis is a waistcoat pocket-book, which contains a number 

of tables, facts, and figures other than those usually 

found in books of the kind, more particularly those 
relating to plumbers’ work and materials, and would be 
most useful to plumbers and in an architect’s drawing- 
office. The sanitary engineering referred to is of the 
kind chiefly delegated to those who claim the title most, 
and the electrical section refers chiefly to bell and tele- 
phone work; but it does not appear for which class 
addressed by the compiler of the book he has inserted 
prescriptions for treatment of drunken men and for 

delirium tremens, these instructions being included in a 

part dealing with poisons and antidotes, and first help to 

the injured. 
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PARLIAMENTARY NOTES. 


The Patent Agents Bill (No. 1).—The first of these two 
Bills, that introduced by Mr. Alban Gibbs and others, was 
read a second time on Wednesday and referred to a Select 
Committee. The memorandum issued with the Bill states 
that ‘‘ By the Patents, Designs, and Trade Marks Act, 1888, 
section 1, it was enacted that patent agents should be regis- 
tered, and subject to section 101 of the Patents, Designs, and 
Trade Marks Act, 1883, power was given to the Board of 
Trade to make rules regulating such registration. The report 
of Sir Farrer Herschel’s committee, appointed by the Board 
of Trade in 1885, explains what led up to such registration. 
The Institute of Patent Agents was incorporated under the 
Companies Acts in 1882 by a few patent agents. The Board 
of Trade granted to the Institute the keeping of the register 
of patent agents, and the use of certain fees levied in respect 
of registration. The Court of Session, Scotland, has on 
appeal decided that these fees are illegal imposts, and that 
the Board of Trade rules under which they are levied are 
ultra vires. Sections 24 and 101 of the Patents, Designs, 
and Trade Marks Act, 1883, bear upon such decision. By 
this Bill it is sought to obtain from Parliament power to 
incorporate such patent agents as may be willing, and for all 
patent agents, whether they join such corporate body or not, 
to elect from amongst themselves a Council to keep the roll 
of patent agents, and to be the governing body of the pro- 
fession.” 

The preamble of the Bill states that it is expedient that 
persons practising as patent agents in the United Kingdom 
should bpp a competent practical knowledge of, and be 
qualified to advise and to afford reliable information respect- 
ing matters relating to the patent law and practice of the 
United Kingdom, the British Colonies and Dependencies, 
and foreign countries ; and that distinction be made between 
qualified and unqualified persons; and that unqualified 
persons and persons of evil repute should be restrained from 
practising as patent agents. 

The Bill then proposes to incorporate a body of patent 
agents by the title of “‘ Incorporated Patent Agents,’’ for the 
purpose of keeping the roll of patent agents and for other 
purposes of this Act. The Council of this body is to keep a 
roll of agents, which shall contain the names, addresses, and 
date of entry of every person whose name is upon, or entitled 
to be upon, the registers ; of every person who proves to the 
satisfaction of the Board of Trade, that prior to the passing 
of the Patents, Designs, and Trade Marks Act, 1888, he had 
been bond fide practising as a patent agent; of every person 
who by examination is proved a fit and proper person to have 
his name entered upon the roll; of every person who at the 
time of the passing of this Act shall be of full age and shall 











produce to the Council on or before a date to be fixed, certifi- 
cates that he had been for a period of not less than seven 
years actually engaged and employed as the assistant of a 
patent agent in the work of a patent agent, and who passes 
such test of his skill and competency to perform the work of 
a patent agent as the Council with the consent of the Board 
of Trade may consider sufficient. 

The Bill also contains a provision that “Any person 
aggrieved by the professional conduct of any enrolled patent 
agent may complain to the Council of such conduct, setting 
forth the ground of his complaint by a statutory declaration, 
which, with a signed copy, he shall leave at the office of the 
Council. The Council shall send the copy to the patent agent 
complained of. The Council shall cause the complaint to be 
investigated by a committee of not less than three persons, 
and if it be proved to their satisfaction that the said patent 
agent is guilty of disgraceful professional conduct, such as 
failure to lodge in due course an application for, or specifica- 
tion of, or relating to a patent, application for which he has 
been paid an agreed sum of money to make; or failure to 
pay in due course a patent fee or tax for which he has been 
paid an agreed sum of money; or fraudulent disclosure to 
a third party of matters relating to an invention disclosed to 
him by the inventor ; or that he has subsequent to enrolment 
been convicted of fraudulent bankruptcy, or of any offence, 
which offence, if committed in England, would be a felony or 
a misdemeanour ; or that he has caused himself to be enrolled 
in a false name ; the Council may, with the concurrence of 
the Board of Trade, cause the name of such patent agent to 
be removed from the roll, and shall notify the comptroller 
thereof, and the name shall thereupon be removed from the 
register. Provided that the name of no person shall be so 
removed unless and until such person has had an opportunity 
of defending himself against any charge brought against him.” 
The Board of Trade may delegate their powers under this 
provision to the court. After a date to be fixed no person 
shall be entitled to act as a patent agent, or to describe him- 
self as a patent agent, whether by advertisement or otherwise, 
unless he is enrolled and registered as a patent agent under 
the above provisions. Fine and imprisonment are the 
penalties proposed for breach. The Bill makes provisions for 
amalgamation and incorporation of the existing Institute of 
— Agents and Society of Patent Agents with the new 


y. 

The second Bill is introduced by Mr. Warmington, and has 
not yet been printed. It was virtually arranged on Wednes- 
day that this Bil] should also go to the Select Committee, so 
that both may be considered together. Mr. Warmington’s 
Bill has not yet been printed. The two measures will have 
to be watched pretty carefully. 








THE UNITED STATES PATENT-OFFICE. 





In this country we do many strange things in the official 
world, but we have never yet heard of a State public depart- 
ment being debarred from the use of the t-office, as has 
been for some time the case with the American Patent-office. 
That office publishes, as is well known, an Official Gazette. 
For that Gazette we subscribe. The publication has not 
reached us for some weeks, and we naturally inquired the 
cause. We have received in reply the following letter. It is 
only necessary to add that it arrived in an unstamped letter, 
for which we have had to pay 5d. 


United States Patent-office, 
Washington, D.C., March 19th, 1894, 

The Editor, THE ENGINEER, 

33, Norfolk-street, Strand, London, England. 

Srr,—Your letter of the 8th instant, in relation to the non- 
receipt of the Official Gazette, is at hand. 

You are informed that by reason of the exhaustion of the 
appropriation for postage stamps for the use of the office, it has 
been unable to mail printed matter to any foreign subscriber since 
early in February. 

All orders and subscriptions f-r such matter have been filled, 
and the publications enveloped or wrapped up and addressed, and 
are now awaiting an appropriation to be made by Congress to 
supply the office with stamps. As soon as the stamps are available 
all this matter will be mailed. 

The Post-office Department declines to forward these publica- 
tions to their destination in foreign countries unless the postage is 
prepaid in every case. 

By direction of the Commissioner, 
Very respectfully, 
J. T, NEWTON, 
Chief Clerk. 
2438. Div. B., 1894. 
23,898. March 19th, 1894. 








SHEFFIELD TRADE WITH AMERICA, — The United States 
Consul, in figures kindly supplied, shows that Sheffield trade 
with America, for the first quarter of the year, has been 
decidedly disappointing. The total exports for the three 
months from the Sheffield Consular district only amounted to 
£57,957 13s. 4d., as compared with £115,053 15s, 84d. for the cor- 
responding period of last year, or a decrease of 50 percent. A 
comparison of the two quarters exhibits a decline in the value of 
cutlery of £14,272, and instead of £31,168, being rather over 50 
per cent. in the one case and rather under 50 per cent. in the other. 
These results, although exceedingly disappointing, are altogether 
due to the exceptional position of the tariff question. During the 
uncertainty over the Wilson Bill trade has been practically at a 
stand, and until something definite is done, either by the adoption 
or the rejection of the measure or a modification of it, orders will 
be held back. The stocks of Sheffield-made goods in the United 
States must now be at a very low ebb, and the moment that the 
tariff measure is settled one way or the other business is sure to 
revive. 


A New CoLiiery.—The first sod of a new colliery at Kiroy-in- 
Ashfield, in the Erewash Valley, was turned on the 3lst ult. by Mr. 
Emerson Bainbridge, J.P., of Sheffield. The Hucknell Colliery Com- 
pany, which owns thenew pit, has already two pits at Hucknell Huth- 
waite, where the daily output is between 1700 and 1900 tons. The new 
pit, to be known as the Bentinck Colliery, will raise the total out- 
put to 3000 tons daily. The site of the colliery will enable it to be 
served by the Manchester, Sheffield, and Lincolnshire and the 
Midland Railway Companies. About 7000 acres of coal have been 
leased from the Duke of Portland and other landlords. The 
seams to be worked are the Deep soft, the Deep hard, and the 
Low main, varying from 3ft. to 5ft. in thickness. The first isa 

ood house coal, the second steam coal, and the third gas coal, 
e depth of the seams varies from 219 yards to 480 yards, The 
sinking operations are expected to be completed within three years, 
and the pits will give employment to about 2500 men. In his 
opening speech Mr. Bainbridge stated that during the last few 
years he had been able to arrange with the Duke of Portland for 
about 14,000 acres of coal with very little friction, and with a 
prompt degree of negotiation, that had been entirely due to the 
manner in which they had been met by his Grace and his agents, 
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THE FORWARD GAS ENGINE. fh @) 
CONSUMPTION AND TEMPERATURE TRIALS. i AN Rev® 2/0 
Tue “Forward” Otto gas engine which we illustrate _ |}! RA Tso Richards 
on page 293, built by Messrs. T. B. Barker and Co.,of |) MP 67 


Birmingham, has recently undergone a series of brake 
and indicator tests, the results of which are given in the 
annexed table. These trials were made at the instance 
of the City of Birmingham Gas Department—to whom 
the engine was supplied—and conducted by Mr. 
Morrison, the assistant-engineer of the Saltley Gas 
Works, in conjunction with Mr. F, W. Lanchester. 








This engine works on the now almost universally 
adopted Otto cycle, with independent feed and exhaust 
valves and gas valve actuated by hit-and-miss mechan- 
ism controlled by a centrifugal governor. Theignition is effected 
by a tube igniter without a timing valve of any description. A 


glance at results of these trials and the indicatorcards taken will | 


show howsuperfiuoussuch an adjunct appears tobe. The makers 
consider that an ignition valve adds to the complexity of an 
engine without compensating advantages. This engine is of 
30 maximum brake horse-power, and has a cylinder 12in. dia- 


INDICATOR DIAGRAMS FROM FORWARD ENGINE 


meter by 20in. stroke. The crank shaft is of forged Siemens- 
Martin steel, 4g diameter at journals. The brasses are 
phosphor bronze throughout, and ample bearing surfaces are 
allowed, the mean pressures during the working stroke being 
as follows :—Piston pin, 5351b. per square tah ; crank pin, 


| 375 1b. per square inch; main bearings, 100lb. per square 


inch. The piston packing consists of four cast iron rings gin. 





—_—_ 
wide, fitted between junk rings in the usual m 
ring having a baffle groove turned in its surface Py 
dividing the bearing surface of the ring into two bands 43,’ 
wide ; the pressure exerted by the ring on the walls of ih 
cylinder liner amounts to 51b. per square inch of surface , 
This engine is fitted with a Lanchester multiple impyl 
self-starter, of which we gave a description in volume trail” 
No. 1860. This starter is arranged not only to give the initial 
impulse necessary to set the engine in motion, but gives 
series of low-pressure impulses at the commencement of the 
working strokes until sufficient speed is acquired to overcome 
the compression. In Fig. 1, line a shows the expansion 
curve of initial explosion, lines b b b show subsequent Series 
of low-pressure explosions, ignition being effected in a}] cases 
by the starting igniter; the tube igniter only comes into 
operation when the exhaust roller is thrown off relief cam, 


TABLES OF ResuLTs oF TRIALS. 
TABLE I,—Composition of Charye. 
No Loap— Cu. in, Per cent, 
Gas .. 203°8 . 642 
Air .. 2962°7 ee = 98°58 
100°00 
TABLE I1,—Composition of Charge, 
Furi Loap— 
Cu, in, Cu.in. Per cent. 
|Gas_ .. .- .- 208°3 203°3 8°58 Ges, 
Air for combus- | 
tion of -1236°0 
above gas 2006°95 81°84 Total air, 


| 
| 
| 


Excess of air... 659°7 
reer 
Toh 


(| 7 
Residues from ) 231°0 ae 
previous charge | consist- | pyro S05°sS 186°TS Gn phi of 
9} percent. J ing of | ier ey = repay _ 
7 VB, ac, 
100°00 
TABLE IIT,—Temperatures, 
No load, Full load. 
Initial .. tat las. ee 50 deg. C. 175 deg. C. 
Compression .. .. .. 2338 ,, oo oo 429 ,, 
Maximum explosion 1348, 1962 =, 


” oo oo 12983 


1159 


Exhaust maximum 
Exhausting stroke... .. — 
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TaBLE 1V.—Summary of Brake and Indicator Tests at City of Bir- 


| Gas per 


| Gas cu. ft. per explosion ae 105 .. AT 20 


mingham Corporation Gasworks, Saltley, 
Brake circumference 17ft. exactly. 
Cylinder divneter 18in., stroke 19Jin. 


December 22ad. January sth, 
1 ¢ 


} hour, 1h. 2m 
- 20725 .. 170 


O7g.mr 


« 2685 


Duration of test. 4 hour. } hour. 


Mean revolutions per minute 
Mean netload.. .. .. . 
Brake horse-power.. .. .. 298 
Mean explosions per minute. M1 1. 7 
Mean pressure of cards... .. .. 67 oe OF an , 
Indicated horse power .. i § 86°63. OT 15 
Mechanical efficiency .. .. .. 76. ox "82 814 .. “84 
Gas consumed cu. ft. per hour, 

ignitionexcluded .... .. 45°5 648°75 
B.H.P. hour, ignition ex- 

eee er 
Gas per I.H.P. hour, ignition ex- 

cluded .. is hey. ae 16 85 
Gas for ignition, cu. ft. perhour 6 a oe << 5} 
Candle-power of gas = 7s .. 9 .. 1 


102 


| Foot-pounds indicated per ex- 


oa ae ae ee 12,533 .. 121338 11,280 
Foot-pounds indicated per cu. ft. 
GEMR ne os. 00 20 oe os 119,400 2. 1UZ,100 .. 131,000 .. 110,700 
Calorific value of gas in foot- 
pounds per cu. ft., corrected 
for temperature and pressure... 485 000 .. 
Total efficiency, indicate] .. . 256 .. 
Total efficiency, brake... .. .. "187 .. 


498,000 


O90 


485,000 .. 498,000 .. 
“242 .. 223 .. 
“198 .. 183 .. “186 


TaBLe V.—EKuerjyy Utilised and Lost, 
Indicated as work in motor cylinder .. .. .. .. .. 2&4 
Lost as heat through water jacket—/ess than .. .. 4. © 88 
Lost as heat in exhaust gases—greater than .. .. «2 43 

ae ae re eee ee ee 


Referring to the tabulated results of the trials, it will be 
seen that a gas consumption as low as 21ft. per brake horse- 
power hour has been obtained. This, we are informed, is 


| 1ft. less than the makers guarantee, and is one of the best 


| results ever recorded to our knowledge. 





The gas consumption 
per indicated horse-power hour ranges from 16$ft. to 17 ft. 
We are not aware that as low figures as these have been 
previously obtained with an engine of this size. The calorific 
value of the gas is taken as 576,730 foot-pounds per cubic foot 
at 14°71b. pressure and O.C.; this is the value calculated by 
Mr. Dugald Clerk from the analysis of Dr. P. F. Frankland 
of 17}-candle power Birmingham gas. This, in the absence 
of anything more recent, may be taken as approximately 
correct. Corrections are made for temperature and pressure. 

With the object of cetermining the composition of the 
charge and its temperatures at various points of the cycle, 
some further experiments were afterwards carried qut by Mr. 
F. W. Lanchester at Messrs. Barker’s works. These experi- 
ments were directed to determine, firstly, the temperature of 
the charge entering the cylinder before admixture with the 
residuals ; secondly, the temperature of the residuals them- 
selves. The temperature of the charge was recorded by a 
thermometer placed in a hole specially drilled in the feed 
valve box so as to project to within 1jin. of the valve, the 
bulb of the thermometer being protected from radiation by a 
cylindrical paper screen ; the actual readings with the engine 
at nearly full load ranged up to 44C. The further increase 
of temperature which would take place in passing the valve 
and port would in all probability bring this up to 50 C, which 
for purposes of calculation is taken to be the temperature. 
The temperature of the residual exhaust gases cannot easily 
be determined directly with any degree of accuracy. The 
methods used by Professor Thurston and Dr. Slaby will 
hardly bear criticism; it may be useful to know in an 
engine of a certain size that a pot of zinc placed with due 
precautions in the exhaust pipe will melt, whereas a pot of 
antimony will not; but this has only a remote connection 
with the temperature of the residuals remaining in the com- 
pression space. 

In order to determine the temperature of the exhaust 
gases during the return stroke, in these experiments, the 
exhaust pipe was rome | removed, and diagrams were taken 
with a carefully adjusted indicator to a scale of 1lb. = yin. 
showing the exhaust back pressure both with full load and 
running light, precautions being taken to insure constancy of 
speed. Fig. 2 shows one of the diagrams so obtained, in 
which a is the exhausting curve at full load, and b is the 
curve obtained when running light. The greatest back 
pressure observed is about 2lb. above atmosphere, conse- 
quently we may assume that the density of the gases 1s 
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proportional to their back pressure without making any 
serious error. Now the temperature of the no load gases— 
air—is known to be about 50 deg. C. = 323 deg .absolute, then 
the temperature of the exhaust gases absolute will be = b 
the temperature varying inversely as the density. Taking 
the mean of four diagrams, we get 1432 deg. absolute = 1159 
deg. C. This cannot be far from the truth, and it is about what 
would be expected when it is considered that the expansion 
curve towards the end of the working stroke becomes practi- 
cally isothermal, which means that heat is being supplied by 
after combustion more rapidly than it is being lost through 
the cylinder walls; it seems improbable, therefore, that the 
temperature would fall very substantially during the dis- 
charging stroke. 
The actual volume of the charge at atmospheric pressure 
is somewhat less than the total contents of the cylinder, and | 
is given by the point of intersection of the compression curve | 
and atmospheric line on the charging diagram—see Fig. 2. 
The volume of residuals remaining in the cylinder is slightly 
greater than that of the compression space. Taking the 


volume of charge at atmospheric pressure as 100 units, then | 
that of compression space=32°6 and volume of residues | 
unexpelled = 33°3. 


Now the volume of the whole of the | 


| 


H | 
| 





i 


VALVE GEAR AND GOVER | 
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charge at atmospheric pressure and exhaust temperature | P 


| 

would equal 50 _ = 340, or the proportion of residuals in | 
th> charge = a Sm 9} per cent. The composition of the | 
charge at full load and no load is given on tables I. and II. | 
Fig. 3 shows the temperature at the various points of the | 
cycle plotted as curves, the full load curve showing a higher | 
temperature at all points of the cycle, owing to the initial | 
admixture of the hot residues to the charge. The dotted | 
line C is the temperature curve for a true adiabatic, and the | 
pas of the actual curve above or below this shows the | 
alance or deficit of heat due to after combustion and loss 
through the cylinder walls; during the first part of the stroke 
the latter predominating, and vice versd. These curves are 
calculated on the assumption that the mixture behaves as a 
perfect gas both before and after ignition, and that no change 
of moan molecular weight takes place during combustion. 
Some measurable inaccuracy is es doubtless introduced, 





| one excentric. 
| rock shafts, is interchangeable. 


| diameter 4ft. 1lin. 





but it is usual to make these assumptions to avoid complex 
calculations. Table III. gives the temperature at the various 
points in the cycle. 

The theoretical efficiency of an Otto engine of these pro- 


| portions is 36 per cent., the difference between this and the 


24 per cent. actually obtained being mostly due to the loss of 
heat through the water jacket. Table VY. shows the distri- 
bution of energy utilised and lost. 








THE UNITED STATES COAST DEFENCE RAM 
KATAHDIN. 


THE recent debate in Parliament, Sir Edward Harland’s 
proposals concerning rams, and Sir Edward Reed’s criticisms, 
lend special interest to the subject. We publish therefore 
illustrations of the engines of the U.S. ram Katahdin, 
designed by Admiral Ammen, and launched in February, 
1893. We reproduce an engraving of the ship, which has 
already appeared in our pages, for the convenience of our 
readers. She was built at the Bath Ironworks, Maine, 
U.S.A., and is now nearly completed. The general 
dimensions of the vessel are as follows: Length over all, 
251ft.; length on water-line, 250ft. 5in.; extreme breadth, 
43ft. 5in.; breadth at water-line, 41ft. 10in.; depth amid- 
ships, 21ft.; draught, 15ft.; displacement, 2185 tons. For 
protection the vessel is fitted with armour Gin. thick at the 
water-line, and tapering to about 2sin. thick in the centre 
of the deck. 

The engines, of which we give illustrations on page 288, are 
placed in separate water-tight compartments, the port engine 
being placed forward of the starboard one. They are of the 
horizontal direct-acting triple-expansion type, with cylinders 
25in., 36in., and S56in. in diameter, by 36in. stroke, the 
indicated horse-power being 4800. The main steam valves 
are of the piston type, one each for the high and intermediate 
pressures, and two forthe low-pressure cylinders with diameters 


| of 12in., 214in., 214in. respectively. They are worked by the 


Marshall radial valve gear, with compensating rock shaft and 
All the valve gear, with the exception of the 
All the piston and valve 
rods are of mild forged steel, while the crosshcads and pistons 
are of cast steel. Each of the pistons is fitted with a cast 


| iron shoe, the intermediate and low-pressure shoes being lined 
| with white metal. 


The engine keelsons are built up in the 
vessel, the cylinders having brackets cast on them by which 
they are bolted to them. The cylinders are attached to the 


| engine frame and bed plate by forged steel tie rods. 


The crank shafts are made in two sections. They are of 


| mild forged steel, being 103in. in diameter in the journal, and 


llin. in the crank pin, with an axial hole 5in. in diameter 
through the shaft and pins. There is a water and lubricating 
service to every journal and bearing. The pipes being all of 
brass, highly polished, give the engines a finished appearance. 
They are fitted with reversing and turning engines; the 


| reversing engine being fixed on the high-pressure cylinder, 


the handling gear being placed just above it. The condensers 
are of bronze, the length being 7ft. between tube sheets, the 
The tubes are 2in. outside diameter ; 
there are 2930 in each condenser, giving about 3360 square 
feet of cooling surface. The air and circulating pumps 
consist of two vertical single-acting air pumps and one 
horizontal double-acting circulating pump, all being worked 
by a single steam cylinder with patent valve gear. The 
ropellers are of manganese bronze, three-bladed, and built 
up so that the pitch may be altered, or if a blade is broken 
it can be replaced without taking the whole screw off; they 
are 10ft. Gin. diameter. 

There is a complete installation of electric lights, including 
a powerful search light. The auxiliary machinery consists of 
evaporators, distillers, ventilating and forced-draught fan 
blowers, ash hoists, steering and anchor hoisting engines and 
workshop machinery. The steam for working the engines is 
supplied by three boilers of the ordinary marine type, two 
being double-ended and one single-ended ; they are placed in 
two separate water-tight compartments, the single-ended one 
being forward of the other two. There is a main and 
auxiliary feed pump in each fire room, and an auxiliary pump 
in each engine room; the system being capable of supplying 
many times the maximum quantity of water evaporated by 
the boilers. The vessel is expected to make 17 knots an hour 
on her trial trip, and at that speed she will strike a blow of 
400,000 foot-tons, a force capable of sending any ship afloat 
to the bottom. 


LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions of our 
correspondents.) 





WATER-TUBE BOILERS. 


Si1r,—I must say, if you will allow me, that I agree with Herr 
Krauss—page 241—in thinking that an article of January 12th 
made a very simple matter somewhat unnecessarily confusing. 
Circulation occurs in an unobstructed O tube whenever the 
contents of one leg are specifically lighter, ¢.¢ , lighter bulk for 
oulk, than the contents of the other. One way of making the 
contents of a tube on the average specifically lighter is by warming 
it, another is by supplying it with corks or gas bubbles. Throttling 
the tube certainly does not cause circulation; the bubbles do not 
rise because they throttle the tube, but because they are lighter 
than an equal bulk of water. Froth or foam is always lighter than 
blue water. 

The writer of the articles was evidently impressed with the 
fundamental hydrostatic fact that pressure of water is due to its 
head alone, and that the head remained the same in spite of the 
presence of small bubbles, but circulation is not merely a question 
of hydrostatics ; both bubbles and water being in motion, simple 
hydrostatic conditions scarcely apply, and in no case need the 
pressure due to two columns of the same head but different com- 
position be necessarily equal. It is to be noted that the bubbles 
are part of the fluid, not part of the tube, 

That bubbles or corks will not ascend if held down by a string 
is obvious, but that introduces another force. As well say that 
a captive balloon will not ascend. 

The rate at which bubbles ascend depends principally on the 
freedom with which replacement water is able to f in. If the 
replacement water has to struggle past the sides of the bubble the 
ascent will be slow; if it has a freely open space to descend the 
ascent will be quick, and the proportion of water dragged up with 
a bubble depends on its speed. 

Some remarks in the same series of articles on the absence of 
need for ‘‘ circulation” were also confusing. Whatever bulk of gas 
ascends, an equal bulk of water must descend to take its place ; part 
may come down the same tube as the bubble ascended, and part 
may come down another tube, in simple proportion to their 
respective openness of bore, but circulation is essential unless the 
water is to be displaced by steam altogether. 

It is no doubt also true that from a hot nucleus a long succession 
of steam bubbles can be steadily given off, but that well-known 
fact has no significance as against circulation. 


March 23rd. OLIVER J. Loner, 





Sir,—According to the invitation in the editorial comment with 
which you honour my letter of March 15th, published in your issue of 
March 23rd, I turned once more to the article which I criticised, 
but am sorry to say that I could not find out where the thread 
came in you now string the number of cork balls on. In fact, this 
thread—on waich, as I shall presently show, 
the whole theory you put forward hangs— 
i seems to be rather a fine one. If, instead of 
it, you had chosen a good strong rope of 
\\ , sufficient weight to tie the cork balls to, you 
would not have had the trouble to secure 
the end of it at the bottom of the U tube. 

A weight of 2lb. A being attached at one 
end of arope hanging over a pulley B, will 
raise the weight of 1 Ib. C at the other end of 
ic] the same rope, and in doing so it will cause 

the pulley B to revolve, and the knob D 

on the pulley to circulate; if one is allowed 

to say “circulate” for a y describing a 
| circular path. If, now, a man should ask you 
or me what is it that causes the pulley B to 
| revolve and the knob D to circulate, I and 
aes Se perhaps most of your readers and contri- 
butors will answer: ‘‘ It is because the weight 
on one side is heavier than on the other.” 

According to your views, my experience with the press must 
hitherto have been unfavourable; but, in fact, it has not been so 
until now, when I am to learn that the contributors to technical 
journals of standing will show me that it is — 
all a fallacy about the rope and weights. For ve ; 
to refute the argument that motion takes place | a 
because the weight A is heavier than the weight ae } 

C, they would say : ‘‘ If motion could be brought a & 
about in this way, it would suffice to fasten ets | 
the weight C toa thread, secure the end of | } | 
the thread at the platform, and obtain a full foal 
upward motion on one side and downward 
motion on the other; we should have per- 
petual motion at once. It is only necessary 
to state the case in this way to show the | 
absurdity of the argument. Motion is xotdue [ | 
to difference in the weights, but to the en- al | 
training action of the weight A to the rope, 

to the pulley, and to the weight C in a way 
which we have very fully explained. Any- cS 
body who is not of this opinion is either un- 

able or unwilling to follow our argument, and an apparent con- 
tradiction exists only in his ‘ fervid imagination.’ ” 

Nevertheless, I think I had better stick to my “‘fervid imagina- 
tion” than to the truths of some contributors to technical journals 
of standing. 

Vienna, March 29th. 


[We publish Mr. Krauss’ letter because we take it for granted 
that there is some meaning or purpose in it which we, unfortu- 
nately, fail te comprehend. What the wheel and weights have to 
do with the question of circulation in a heated tube we have not 
the most remote conception. It is strange that Dr. Lodge should 
fail to comprehend the question at issue, but as he has done so it 
seems to be imperative that we should once more go over well- 
trodden ground. The proposition which we combat is that circu- 
lation takes place in a U tube because the weight of water in the 
rising leg is less than the weight of water in the descending leg. 
We assert that the weights of water have nothing to do with the 
matter, and to prove that they have not, we have pointed out that if a 
string of corks were anchored in the rising leg the weight of water 
and corks in that leg would be less than the weight of water in the 
other leg by an amount nearly proportionate to the volume displaced 
by the corks. If, then, it was a question of comparative weight of 
water in the two legs, the presence of the corks would suffice to set 
up circulation, and we should have perpetual motion. It suffices to 
state the question in this way, we think, to show the utter absurdity 
of the proposition that circulation is due to dif- 
ference in weight. To make the matter yet 
clearer, if possible, let us suppose that we have 
a U tube, opening into a tank A at the top. 
Now at B, the lowest point, let us suppose that 
we have a diaphragm. The pressure on the 
opposite sides of the diaphragm will be the 
same ; but the pressure will be quite independent 
of the weight of water in either leg, and will 
depend entirely on the hydrostatic head. So 
long as the head in C is the same as that in 
D, the water cannot descend in D, no matter 
how great or how little the quantity of 
water in C, If, now, the water can be ren- 
dered inch for inch of height lighter in C 
than it is in D, the head remaining the same, 
then the pressure at opposite sides- of the 
diaphragm will no longer be the same, and 
the water will descend in D. This is exactly 
what takes place if the water in Cis hotter than thatin D. As soon 
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as the water boils, it is presumably of the same weight per inch in 
both tubes, and no matter how fully Cis charged with steam 
bubbles, so long as there is a continuous column of water, however 
irregular in shape, reaching from the tank A to B, so long will the 
pressure holding up D be sufficient to preventits descent. No one 
has made, so far as we know, any attempt to combat a proposi- 
tion which should be self-evident. If Dr. Lodge or anyone else holds 
the contrary, then they must be prepared tomaintain that the hydro- 
static head isafallacy. If they argue that the conditions are not what 
we have stated, we have no quarrel with them. An almost endless 
variety of conditions may exist, for example, in such tubes as 
those used by Thornycroftand Yarrow. The conditions stated above 
cannot exist when the steam bubbles fill the whole bore of the tube, 
because the hydraulic bead cannot be equal in the two tubes. All this 
we have explained over and over again. When a bubble is formed 
at the bottom of a tube, it tends to lift the water above, and expel it 
from the tube. The bubble ascends and water descends in D to 
take its place. But when a tube is in full action, the volume of 
steam bubbles in it is probably pretty constant, and the expel- 
ling action no longer exists. The bubbles then represent very 
nearly the chain of corks. Circulation is then brought about 
mainly by the entraining action of the bubbles on the water, and 
it is very much less strong and active than that which occurs when 
the bubbles entirely fill the tube. We commend Mr. Thornycroft’s 
statements concerning circulation, which will be found on 238, 
to the attention of Mr. Krauss. We understand Dr. Lodge to 
maintain that a column of water containing bubbles is incapable of 
exerting the same hydrostatic ‘“‘ head” as one without bubbles. 
He gives no experimental proof of this proposition, and, failing 
that, we regard it as a mere expression of opinion which does not 
coincide with ours.—Eb. E.] 


Sir,—In your last week’s issue your correspondent ‘ Horse 
Marine” refers to my experiments on circulation of the Thorny- 
croft water-tube boiler, described at the last meeting of the Insti- 
tution of Naval Architects, 

He remarks that under the most favourable conditions the 
circulation has but little energy, but he has evidently made some 
error in the calculation by which he supports this statement. 

Assuming that the circulation of water is 100 times the weight 
of steam evaporated, which I found it to be in the boiler I described 
in my paper, working up to pressures of three atmospheres, the 
volume of water circulated is one-fifth the volume of steam 
evaporated at a pressure of 45lb. per square inch absolute, and 
not ;};th, as he wrongly states. At higher pressures the ratio of 
the volume of water to steam is probably greater still, and I think, 
therefore, it will be admitted that the circulation is decidedly 
energetic, and in my opinion it is very important it should be so 
if a water-tube boiler is to work efficiently, and for this reason I 
bave made the question of circulation one of the foremost in my 


design. JOHN I, THORNYCROFT, 
Church Wharf, Chiswick, W., 
April 4th. 





NAVAL CONSTRUCTION. 

Str,—In your last week’s leading article on the Navy Estimates 
you say of the Renown, “‘ We believe she will, when complete, be 
considered an excellent type to reproduce.” 

May I be permitted to ask whether you or any of your readers 
can say what the type is! I submit that the ‘‘type” to which 
a battleship belongs is determined chiefly by the disposition of the 
armour. It is the armour which differentiates a battleship from 
other ships, and which is chiefly responsible for the variations 
which the class displays. 

Since the Renown has been laid down we have had two annual 
statements of the First Lord, and two debates on the Estimates; 
but information upon this most important point has been studiousl 
withheld, except indeed information of a purely negative kind, 
which, as it involves an admission of previous error, is calculated 
to increase anxiety rather than allay it. The Renown, we were 
casually told last year, is to be protected in a totally different manner 
from the ten ships which we have hitherto been assured are the 
embodiment of all that a battleship should be. What the new 
method is, what new conditions of warfare have arisen, or what 
unexpected defects have been discovered in the Royal Sovereign 
class, are questions of the gravest import to the country. Shall 
we shortly be told that these ships, like the Inflexible, are totally 
unfit to go into action, and will inevitably capsize under quick-fire, 
or, like the Admirals, are liable to have their light batteries swept 
away after a few minutes of close action? 

The Renown is, however, only one item in a very large pro- 
gramme. The nation is committed to the construction of nine 
ships larger than the Sovereign, seven of which are to be proceeded 
with simultaneously, and with regard to all of these is left in a 
condition of even more absolute ignorance. This course would be 
less unjustifiable if our authorities were not at such pains to 
demonstrate by every new construction the previous failure of 
themselves and their predecessors. The Renown is by no means 
the only instance of this, For the last twenty years almost every 
sailor of distinction has been urging the importance of greater 
length in cruisers, but in vain. Our largest and swiftest completed 
cruisers are also the shortest in proportion to their beam, and owe 
their speed to their weight and the brute force of engines. Atten- 
tion was repeatedly called to this defect in the Naval Defence Act 
cruisers, but the only result was that Mr. White was supplied with 
erroneous figures in order to attempt to prove that they compared 
favourably with their predecessors. Suddenly, however, the 
Admiralty, apparently for the sole pleasure of stultifying them- 
selves, and without vouchsafing a word of explanation, propose the 
construction of the Powerful and Terrible, which though very 
short as compared with Atlantic liners, are no less than 125ft. 
longer than our hitherto longest cruiser, and are over 7 beams 
long instead of 53. 

You have repeatedly allowed me to call attention in your 
columns to the many grave defects in recent designs, chief among 
which are the dangerous exposure of the secondary batteries of 
the battleships and the sacrifice of sea speed in cruisers due to 
their insufficient length. It was in view of these that I wrote 
more than three years ago that in the Naval Defence Act shi 
‘failure had been deliberately foreseen and provided for.” Could 
stronger confirmation be given of the truth of these words than is 
supplied by the Renown and the Terrible?’ 

And what evidence have we that similar mistakes are not now 
about to be perpetrated on an even larger scale? 

Brecon, April 3rd. G. W. Coss, 


SPECIFIC AND LATENT HEATS OF STEAM. 


Sir,—Mr,. Wm. Donaldson’s letter on “‘ Specific and Latent Heat 
of Steam” in last week’s ENGINEER, is an indirect challenge of the 
accuracy of ‘‘Joule’s equivalent:” J = 772 foot-pounds as the 
value, in mechanical measure, of the quantity of heat defined as 
the unit. Mr. Donaldson quotes an experiment by Mr. Harrison, 
which, in conjunction with a hypothesis by Herr Zeuner, furnishes 
him with reasons for supposing J = 787, as the true value. Ina 
recent letter, I have quoted Professor Tait’s candid statement as 
to some slight uncertainty, still existing, as to this quantity, to the 
cffect that Dr. Joule’s carefully determined, direct, experimental 
value might, probably, be slightly in error. It was, ‘“‘atall events, 
considerably within 1 per cent. of the truth.” This is the consensus 
cf the most careful investigation by many varied lines of inquiry, 
and by many independent investigators. Mr. Donaldson must 
pardon the remark that be strangely undervalues the care and 
acumen bestowed on this matter, in supposing that a difference of 
2 per cent. was possible without the error being noticed and 
rectified. The result accepted by Mr. Donaldson can be shown to 
be quite inconsistent with the deductions obtained from M. Reg- 
nauit’s most elaborate revision, of all the fundamental data which 
influence this important question. I shall try to make this explicit 





by the following remarks:—Two phenomena, in the first place, are 
directly involved: First, the relation between the temperature and 
pressure of saturated steam ; secondly, the latent heat of one cubic 
foot of saturated steam. As to the first, itis unnecessary to refer to 
many, somewhat discordant, formule by which distinguished 
philosophers have endeavoured to represent the phenomena. I 
simply refer to one, which, in 1828, on some hypothetical ideas, was 
advanced by M. Roche, viz., log p=a — 7; implying : 
? = ” % 

a= log Pp , 
This formula was also adopted and employed, to correlate his 
experiments, by the distinguished physicist, Professor Magnus, and 
others. When M. Regnault’s experimental data were first 
published, many thoughtful persons applied themselves to deter- 
mine the values of the constant quantities a, ),c, which would 
satisfy Roche’s relation between » and /. I would refer to those by 
the late Mr. Buchanan, of Glasgow, The Mechanics’ Journal, 1851, 
and another by the late Mr. James Brownlee, City Saw Mills, 
Glasgow, the author of many elaborate, interesting, and most able 
papers, investigating the practical aspects of all the phenomena of 
steam. See early volumes of THE ENGINEER, and elsewhere, in 
a sa over the initials ‘J. B.” These pointed to the probable 
values : 


Log p = 62036 - aoa 372 


2941 . 
77 37g 804! 62086 — log p S72. . (Eb) 
p denoting the pressures in pounds - square inch, a Nig am 
to the temperature ¢, in Fahrenheit degrees. The late Dr. kine 
also published his well-known formulas, which, disclaiming Roche's, 
was stated to be derived by a theory of ‘* molecular vortices ;” with 
the same data, they exactly agree with the results by Roche’s. See 
the following table as an example:— 
Calculated values of saturated steam pressures by Formula I.:— 
Temperatures 
=104 140 176 212 2i8 284 3820 855 892 Fah. 
Pressures =1 06 2 88 6°87 14 70 28 85 5251 89.87 145°8 226-01b. persq in. 
By Dr. Rankiue’s tables. 
=1°06 286 686 14°70 28°83 52°52 89°86 145 8 225°9 Ib. per sq. in. 
Next, for the latent heat of one cubic foot of saturated steam, of 
pressure and temperature, » and ¢ respectively, if we denote this 
by £, we have: 
& = 1263 (¢ + 461) 
(¢ + 372) 
log & = 3°1014 + log p + log (¢ + 461)—2log (¢ + 372), . . (IL) 
Now, by Carnot’s reasoning, C being the quantity known as 
**Carnot’s Function,” we have— 
» _ « (t—%,) 
Bag 4). 
Where E is the maximum quantity of heat, in mechanical measure, 
which can be transformed into work by means of any working sub- 
stance ; which is raised to a temperature /, by means of the gross heat 
Q, while in doing that work the temperature diminishes to ¢'. 
Again, the analytical expression for the latent heat of any 
saturated vapour, see Clapeyron’s paper on “‘ Carnot ’—‘‘ Taylor's 
Scientific Memoirs,” vol. i.—is as follows :— 


bp : 
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Since, 6 log » = In this case, 


for one square foot 


(¢ + 372) 
Whenee, if ¢ = 12630 + 48) P py 11, 
(¢ + 372)" 
, 1_8)p' 1_ 23026 x 2941x144 772 
Re tV. -s 2. os ae , which sub- 
de a 1263 (461 +4) (+48) “" ™ 
stituted in III. we obtain :— 


s eee tt = %) 
inided 
Consequently, Regnault’s experiments, consistently, agree with the 
value J = 772,for the mechanical measure of a unit of heat, and 
not with 787, as per Mr. Donaldson’s deduction—(. #.D. 

Glasgow, April 2od. ROBERT MANSEL. 





Sir,—The question raised by Mr. Donaldson deserves considera- 
tion. It is clear that everything depends on the formula by which 
the theoretical curve of falling pressure is calculated. It would be 
of interest, however, to know how Mr. Harrison effected the drop 
in pressure. Did he use a piston and cylinder, or did he suffer a 
portion of the steam to escape / 

Unfortunately there is a considerable discrepancy in steam 
tables, the variation being quite sufficient, I fancy, to explain small 
differences between the values of J, as worked out by Mr. Donald- 
son and others. Thus, for example, Clark's tables have been 
worked out on Claudel’s theory that the specific density of 
saturated steam is invariably ‘622, that of air of the same 
temperature being unity. The tables differ slightly from those 
calculated by Isherwood. I give a few examples of this dis- 
crepancy :— 


Isher rood, dD kK Clark, 
on Temperature. Total heat Pressure, Temperature. pot.) heat 
6 2g. “ Ib. eg. ‘ ; 
14°687 .. 212 1146°600 yy .. Seo .. Be: 
50 -. 280°89 1167 °611 50 -- 21°0 .. 1167°1 
75 -. 307742 1175°79 75 ee 307°5 .. 1175°2 
100 +. 327°63 1181°867 100 -- S27°9 .. 1181°4 
150 -- 358°43 1191°261 150 -- 358°3 .. 1190°7 


There is reason to believe that the true value of J is 778 foot- 

pounds ; but this is still a considerable way from Mr. Donaldson’s 

figures, a. oe 
April 3rd. 





THE ENGINEER PERSONNEL OF THE NAVY. 

Sir,—The recent attempt of the Admiralty to obtain assistant- 
engineers from those who had served three years in an approved 
engineering establishment, and ed through a recognised 
technical college, by lowering the standard of qualifications, 
having, like their previous attempts in the former direction, failed, 
two assistant-engineers only having been acquired out of thirteen 
wanted, the scare as to the insufficiency of the Navy, the promi- 
nence given to the fact that the deficiency consisted, not only in 
ships, but in complements, especially engine-room complements, 
and the acceptance of this view to a certain extent by the Govern- 
ment, raised the expectations and hopes of naval engineers that 
at last something would be done towards bettering their pay, 
position, and prospects. 

A perusal of the statement of the First Lord of the Admiralty, 
explanatory of the Navy Estimates, 1894-5, the Estimates them- 
selves, the speech of the Secretary to the Admiralty introducing 
those Estimates, and the resulting debate thereon, show that, as 
might have been expected, no concessions have been made to the 
naval engineers, and unless a passage in the speech of the Secretary 
to the Admiralty has more meaning, and can have more reliance 
placed upon it, than such utterances are generally entitled to, 
sufferance will continue to ve the badge of all their tribe. 

The statement explanatory of the Navy Estimates, 1894-5, is 
even balder and briefer than its immediate predecessor, merely 
giving the numbers proposed to be added to engine-room comple- 
ments, without any indications how or where these numbers are to 
be obtained. Consequently, the task of ascertaining the facts of 
the case, at all times difficult, is this year more difficult still. 

An examination of the Navy Estimates shows that on the 
1st November, 1894, there will be in commission one armoured and 
twenty unarmoured ships more than on the corresponding date in 
1893. The increase in armoured vessels consists of six first-class 
battleships, a decrease of one second-class and two third-class 








————. 


battleships and two first-class cruisers. The increase jp un- 
armoured vessels comprises four second-class cruisers, nine torpedo 
gunboats, nine torpedo destroyers, three special service vessels 
and one surveying vessel. The decrease consists of three first-clasg 
gunboats and three Indian troopships. There is also a large in. 
crease in torpedo boats. 

Towards the engine-room complements rendered necessary b 
the foregoing additions to the fleet, the Estimates provide the 
additional numbers of 35 engineers, 357 engine-rooin artificers 
and 2453 stokers ; increases of 4°66, 23°12, and 22°45 per cent, 
respectively. Taking into consideration the number of first. 
class battleships substituted for those of smaller classes, it is at 
once evident that the propesed increase of engineers is not only 
inadequate for the extra number of vessels, but that a further 
reduction in their attenuated numbers on individual vesse!s must 
be the consequence. 

The numbers of engineers provided in the Navy Estimates 
1893-4 and 1894-5, are :— : 


1893-4. 18945, 
Active. — Total. Active. — Total, 
Chief inspectors of 
machinery .. .. 1 5 , - er 5 
Inspectorsof machinery 7 1 8 7 e - © 
Fleet, staff, and chie' 
engineers . .. .. 245 S142 a BO... 3... oe 
Engineers .. .. .. 38 2 ss me a= .. 
Assistant engineers .. 177 .. — .. 177 .. 222 ..— .. 2m 
750 785 
Engineer students .. — .. — 155 — 158 


There is thus an increase of 22 fleet, staff, and chief engi. 
neers, a decrease of 32 engineers, and an increase of 45 assistant- 
engineers, the latter being especially necessary in view of the 
gradual extinction of the grade, and consequent thereon, ulti- 
mately of the superior ranks. The half-pay list is nearly extin. 
guished, being reduced to three, and engineers for temporary 
service no longer exist, having been taken on to the strength of 
the establishment. 

The manner of distributing the engineers in the coming as 
compared with the past year is :— 


1893-4. 1894-5, 

Batiweaervics 4. 1s -<s 0s se os ce ce ORF oe 370 
First reserve ships and tenders .. . a ° 22 
SD 5 an, 0s 60) es bs ae ae og | es 15 
Stationary, store, surveying, torpedo, and 

training ships . ts an 68 48 Oe oe 88 
a er a ae ee ee ae eo 217 
Total Ger Ghefiest § .. 2. 2. .- «0 0 we CO 712 
Shipbuilding, repairs, and maintenance .... 42 ns 38 
Admiralty-office . . oo een ae ee Se OE as M 
ee eee ee eee ee n 
Educational services.. .. .. .. «+ 8 os 7 os 7 
a ee ar er ee ee 9 a 3 
Total * 2. ce as -. 760 785 


Taking into account the increased number of vessels and the 
greater size of some, the least increased number of engineers, 
according to even the present attenuated 5 gpreestone should be 
60. The number of engineers at present is 736, comprising :— 

Chief inspectors of machinery .. .. .. b 
Inspectors of machinery .. .. .. «2 «+ ++ oe 8 


Fleet, staff, and chief engineers .. .. .. .. .. 259 
PT: 2s" se oh wes “G6 9% se. nc a6" ke Se 
eee eee eee 

Total .. «. . i a, WO 


The deficiency of 23 on the establishment of 1893-4 has been 
reduced to 14, principally by the stoppage of voluntary retirement 
for tleet, staff, and chief engineers at the age of fifty, but this is 
only a temporary measure. The deficiency on the establishment 
of 1894-5 is 49. Assuming the removals from the list to be the 
same as last year, 27, the deficiency will rise to 76. At present it 
consists of 13 fleet, staff, and chief engineers, and 54 assistant- 
engineers, while engineers are in excess of the number allowed by 
18. Fleet, staff, and chief engineers can be obtained by promo- 
tion, but the difficulty consists in where the 60 assistant-engineers 
required are to be had. The Secretary to the Admiralty stated 
that the engineers’ training college at Keyham will be enlarged so 
as to accommodate an additional number of students, but no 
increase can be obtained from this source for five years. The 
number coming from the training college at Keyham in June will 
be 30 or a little over, but the Admiralty are depending upon the 
plan of obtaining them direct. As they have only succeeded in 
obtaining nine from this source in the last six years, the prospect 
is not encouraging. Those who have served three years in an 
approved engineering establishment, and possess the certificate of 
a technical college, can take care of themselves, and are not likely 
to enter as assistant-engineers in the Navy, where, in addition to 
poor pay and prospects, they must serve the first year for nothing, 
the salary only covering the cost of uniform, messing, and inci- 
dental expenses. : 

With regard to engine-room artificers, although no concessions 
are made to them, the increase in number—357—1s substantial, and 
is accounted for by it being considered essential to the efficiency of 
the fleet. The numbers provided in the two years are :— 


1893-4. 1894-5. Increase, 
Chief engine-room artificers .. .. .. 302 .. 492 100 
Engine-room artificers .. .. .. «.. 1152 .. 1409 .. 257 
We vi an es ew as se 


The proportion of chief engine-room to engine-room artiticers 
is slightly raised, viz., from 25°38 to 25 88 per cent. There are 
no indications as to how or whence the large number of engine- 
room artificers is to be obtained. With the present. conditions and 
terms of service, they are not likely to be had, especially as trade 
is reviving. The arrangements said to be in progress some years 
back for procuring this class of men frcm those whose daily avoca- 
tions peculiarly fitted them for the naval service seem to have 
vanished, and left not a trace behind. ; 

The proposed increase of stokers—2453—of which 272 are chief 
stokers, is large. The relative figures for the two years are :— 

1893-4, 1894-5. Increase. 
Chief stokers, leading stokers, and stokers 10,925 .. 18,878 .. 2453 
The supply of stokers has been well kept up, and during the 
financial year ending April 5th, the number provided for in the 
Estimates, 1893-4, will have been entered. The men are considered 
to be an extremely satisfactory and valuable addition to the crews 
of the ships. This has been accomplished by increasing the number 
of chief stokers and adding £28 17s. 11d., or 45°65 per cent. to their 
maximum pay. The proportion of stokers to seamen, which had 
fallen to 50-42 per cent., is raised to 55°22 per cent. ; 

The Naval Reserve continues to progress. The number of engi- 
neers provided in the two years are :— 

183-4. 1894-5, Increase. 
»o 1s te. @ 


Senior engineers and engineers .. 


Assistant-engineers .. goss ap OS as 20 
1 . 8 .. © 

The numbers borne are :—- 
TS 65. on aw es eel de AE ver sw 20 
PEE. 5268, ss. 20. av ob. 09; pas UMD ees BEE coe (Ee 
ee ans | ere | eee 
Sia: > ABs 48F 


The numbers now are 60°3 per cent. of the establishment. 
Senior engineers and engineers are within three of the number 
allowed, but assistant-engineers remain deficient, being but 22°66 
per cent. of the establishment. When the senior grades are full, 
and consequently closed to direct entries, the junior grade may 
increase more rapidly. The number of firemen provided for are— 

1893-4. 1894-5. Increase. 
* 1200 1600 oo 400 


ee 
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bers borne are-— 
Thpaum 1072 


. 1200 as 118 : 
Attracted by the new regulations,* firemen offered themselves in 
such numbers t 


hat their entry had to be temporarily checked. 

The discussion on the Navy Estimates was of the usual character. 
Several members drew attention to the cases of both engineers and 
a ine-room artificers, but no new arguments or facts were ad- 
od this being impossible. ‘The only part of the Secretary to the 
Admiralty’s speech worth noticing was the following :—‘‘ We fully 

ognise that the engineer element is one of the most important 
ae in the Navy in existing circumstances, and I need hardly 
pe that one and all of us are anxious to do full justice to the engi. 


por i 1 ts.” The value of this utter- 
e-room complements, 

ony ie eee in time, but we have heard something like it 

before. | Probably much will depend upon the result of the exami- 


. o be held for direct appointments as assistant engineers 
in pranthedn The remaining parts of the speech, devoted to engi- 
neers and engine-room complements, waseven more disingenuous, 
evasive, and misleading than the official statements of ‘ the Admi- 
ralty are—so much so that it must be read to be appreciated. I am 
not by any means alone in holding this view of the misleading nature 
of the Admiralty statements, Mr. Arnold Foster, the member for 
West Belfast, having placed a motion for discussion on the Navy 
Estimates to the effect ‘‘That in the opinion of this House the 
information given to Parliament by the Parliamentary representa- 
tives of the Admiralty with respect to naval! matters is misleading 
and unsatisfactory, and is not calculated either to inform Parlia- 
ment or to promote the welfare of the Navy.” In a letter to the 
Times of the 23rd March Mr. Foster states :—‘* My motion, 
although high on the notice paper, was the only one which was 
passed over. What I wished to foint out was brietly this, that 
without, | believe, one single exception, every answer which has 
been given to me during the last eight months by representatives 
of the Admiralty has n absolutely at variance with the facts, 
has been calculated to mislead the House of Commons and the 
country with regard to important matters of fact, and has, to 
my knowledge, misled and misinformed many persons.” Hv uno 
diwe omnes. An instance of the slight interest taken in the Navy 
Estimates is afforded by the statement of the Secretary to the 
Admiralty being delivered to a House composed of from three to 
twenty members. : 

In the discussion that followed the statement the First Lord of 
the Admiralty in the late Government distinguished himself by 
questioning the policy of increasing the number of stokers. He 
did not believe there was any necessity to make the newcomers 
loag-service men. To do this would be to create additional 
expense, when stokers, whose work was the same on any steam- 
ship, could be obtained easily from the mercantile marine. A 
wilder statement than this cannot well be imagined. It is to be 
regretted that the ex-First Lord of the Admiralty did not explain 
the process a which 10 per cent. of the mercantile marine firemen 
could be easily got to join the Navy, and consequently sacrifice 
from £15 to £24 a year of their pay, If the firemen were obtained 
in the numbers required, there would probably be involved the 
extra expense «f a bounty amounting to £25,000, and an increase 
in pay of £50,000 a year over that of the long-service men. 

he foregoing want of knowledge is paralleled by a technical 
contemporary of yours, supposed to be specially devoted to the 
subject under consideration. In a leading article of a recent issue 
there appears the following astounding stat t :—‘‘ The Royal 
Naval Reserve is supposed to be open, and designed to attract 
mercantile marine engineers ; but it is no wonder that, with the 
absurdly stiff theoretical examination required to qualify for a 
commission, there are but very few mercantile engineers who write 
R.N.R, after their names.” It appears that for running the 
Admiralty, contributing to or editing a technical journal, even a 
rudimentary acquaintance with the subjects involved is not always 
essential. 

The only satisfactory feature in the Navy Estimates, 1894-5, is 
the increase in engine-room artificers, but as the programme pre- 
sented forms one-fifth of the scheme only, a large increase in 
engineers, engine-room artificers, and stokers may be looked for. 

During the past year the Admiralty proposed to increase the num- 
ber of fleet, staff and chief engineers from 250 to 280 by adding ten 
each year forthree years. The ten engineers for temporary service, 
who entered the Navy at various times since 1878 have been taken 
on to the establishment, but with the loss of some years’ seniority. 
In December the standard of qualification for direct commissions 
as assistant-engineers was lowered. The former regulations 
required candidates, to have passed three years in an approved 
engineering establishment, to have gone through the course at a 
recognised technical college, and to pass the same practical and 
theoretical examinations as those of the engineer students from 
Keyham pe | College. According to the new regulations 
there are required about three years’ approved engineering train- 
ing, a certificate of attendance at a recognised college for technical 
education for one year, and to pass the examination in practical 
engineering only. The theoretical examination has been abolished, 
the certificate of attend atat ical college for a year being 
accepted as equivalent to a third-class Admiralty educational certi- 
ficate. The practical admission that one year at a technical college 
is equal to five years at Keyham is significant. 

The proportion of chief engine-room to engine-room artificers 
was raised from 19°91 per cent. to 25°38 per cent., but in accord- 
ance with the policy of making concessions with one hand while 
taking away advar sare with the other, inseparable from Admiralty 
megpe mg the qualifying service for the former rating was raised 

rom six to eight years, 

Recently the secretary, Steam Enginemakers’ Society, ina letter 
to Mr. Howell, M.P., stated that the Society was continually 
receiving complaints from their members who had entered the 
Navy as engine-room artificers; that although entered as chief 
petty officers, they had neither authority, pension, nor position in 
proportion to their pay. There was also no decent accommodation 
on board ship and no promotion. They asked for a comfortable 
mes3-room, sleeping dation, and bath-room to themselves, 
the rank of warrant officers, the opportunity of promotion to the 
rank of engineer on cole > examination or servitude their fit- 
ness for such a position, a higher rate of pension proportionate to 
their rank and pay for the time they have been in the service. 

An anomaly not generally mentioned is that if an engine-room 
artificer engages for a third term of service, and consequently 
saves the Government from £36 to £46 a year, his pension for the 
third term drops from £2 103. for each year served previously to 
£1 10s, 5d. for each year of the extra period. 

The number of chief stokers was increased, and their maximum 
pay raised from £62 7s, 1d. to £91 5s, a year, the amount it stood 
at previous to the abolition of the rating in 1868, and its subse- 
quent restoration at a reduced rate of pay. It also became 
necessary, except in special cases, for chief stokers to be selected 
from leading stokers holding the rating of stoker mechanic. The 
pay of a chief stoker—£91 5s, to £103 8s, 4d.—is good, and better 
than that of the mercantile marine. Leading stokers have been 
divided into two classes, the first class, including former leading 
stokers, have had their pay raised by the munificent sum of 
£1 10s, 5d. a year. A new rating of second-class stoker has been 
created with pay of £41 ls. 3d. a year. Stokers and stokers 
second-class, who most require concessions, have not had any con- 
ferred upon them. 

The question of the supply of assistant-engineers to the Navy 
has to a great extent from parents and guardians to the 
engineers themselves, If they will continue in the course of 
abstention from entering the service, the Admiralty will be forced 
to offer to them, and consequently to others, those better terms as 
to Py pension, position, and prospects, which have so long been 
asked for in vain, ia P. 

Westminster, 8.W., March 28th. 

* Tae ENGINEER, vol. 1xxiv., page 813. 
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R A.S.E, TRIALS OF OIL ENGINES. 


Sir,—Will you allow me to ask for some information about the 
“brands” of oil now in the market, and particularly in relation to 
the forthcoming trials of oil engines at the Cambridge meeting of 
the _—_ Agricultural Society! In the conditions sent out by the 
R,A.S.E. it is stated that the engines will be tried on some well- 
known brand of petroleum, such as ‘‘ Russoline.” Seeing this oil 
specified, I tried to obtain some, but was somewhat puzzled to find 
it unknown in my part of England. Upon writing to papers in the 
oil trade, I was informed that ‘‘ Russoline oil is a blend sold by a 
particular merchant in Liverpool,” which, in other words, as far as 
my experience in the oil trade goes, may mean any oil the said 
merchant likes to put in barrels, with ‘‘ Russoline” marked thereon. 
In saying this I do not intend to say the merchant does not take 
care—and every care—to have a first-rate oil under his particular 
brand, but is it not possible for it to vary from year to year or 
month to month in specific gravity and flash point, and can it be 
called one of the well-known brands ? 

Again, in these trials why should an inferior oil be used—inferior 
not in lighting power but in the amount of power that can be 
developed from a certain quantity? In steam engine trials it has 
been the rule to use best Welsh steam coal of the highest calorific 
value, and it would seem to be only fair to have the oil engine trials 
made on as favourable a basis as that which has been the rule for 
steam engines. If an inferior coal had been used in the trials of 
small steam engines at Plymouth, what might have been the con- 
sumption of coal per indicated horse-power? What might have 
happened from clinker? What amount of ashes would have been 
left’—and what amount of smoke come out of the funnels’ I 
— to think great injustice may be done to oil engines in these 
trials. 

It may be taken for granted that every steam engine maker and 
nearly every gas engine maker has, in rough parlance, ‘‘ his knife in 
the oil engine ;” so that any smell, any comparison in fuel con- 
ae will be very carefully recorded, if against the oil engine. 
Ought not also the particular brand of oil to be stated, to put all 
competitors ona par’ Itis well known that some difference in 
construction of a furnace is required for burning dust and slack and 
that for the best coal, to obtain the best results. 


April 3rd. On TRIAL, 





ELECTRICITY AND TOWN REFUSE. 
Sir,—The remarks under the above head in your last week’s 
issue are deserving of attention. The difficulty up to the present 
has been how to dispose of town refuse ; it is not like coals that can 
be burnt under a boiler, as there is no power in it; it is rubbish 
and must be treated as such. No regular service can be obtained 
from it ; to get an idea one must visit a London dust-yard and 
witness the heaps waiting to be dealt with. Women are mostly 
employed in sorting. Ashes forms but a part. It is impossible to 
say what the heaps contain, for every cartload varies. The only 
practical way of dealing with it in London is to pass it ——— a 
destructor, and even these have given offence ; the stench from 
the old destructors on the Albert Embankment extended for two 
miles. I was asked to undertake the construction of new destruc- 
tors that would consume smell as well as refuse. This caused me 
to examine into the nature of the materials to be dealt with. 1 
found that it only contained sufficient power to burn itself when 
put into the furnace in large quantities, as much goes in that is 
not burnable, andsometimes damp. The heat from the destructors 
is not suitable for steam boilers, as the gases evolved are very 
destructive to iron. It might not be impossible to work a steam 
boiler with it by selecting clean portions that would burn, but it 
would be the most expensive system that could be employed, and 
the most uncertain for electric lighting purposes, 
Pocock-street, Blackfriars, 
London, April 3rd. 


W. A. Martin, 


PATENT LAW IN DENMARK. 


Sir,—It will no doubt interest a number of your readers to be 
informed that on the 28th ult. a new patent law for Denmark 
opens both Chambers of the Legislature, and it is expected will 

signed hy the king in the course of a few days. The principal 
features are the same as the laws of Germany, Norway, and 
Sweden, viz :—Protection from date of filing application ; duration 
of patent fifteen years; importation of patented articles pro- 
hibited ; examination as to novelty prior to the grant ; opposition 
to grant by interested party permitted. The new law is to come 
into operation about the middle of June, and we think it would 
be well for anyone contemplating patenting an invention in 
Denmark to wait until then before having an application for 
letters patent filed, and thus obtain the advantages of the new law. 

W. P. THOMPSON AND Co., 

6, Bank-street, Manchester, Patent Agents. 

April 2nd. 





SHIPBUILDING AT HIGH ALTITUDES. 
Sin,—Referring to the letter in your issue of the 16th instant 
from ‘‘ Enquirer,” we find from returns that have been sent us 
that the cost of excavating and delivering the material 100ft. from 
the centre of the dredger, including all the coal used for every 
purpose, is 1°125d. pid cubic yard, with coal which costs 84s. per 
ton on board the dredger. is would make the cost 28d. per 
cubic yard for fuel, with coal at a price of 21s. per ton, which is a 
very good result. 
It must be remembered that owing to the great altitude, the 
vacuum is considerably less than that obtainable at the sea level, 
and consequently causes a larger consumption of steam, and, 
therefore, of fuel than would otherwise be the case. 


HUNTER AND ENGLISH. 
Bow, London, March 24tk. 





WILLANS MEMORIAL FUND. 


Sir,—At a meeting held here on February 21st last, at which 
were present Mr. W. H. Allen, Mr. Druitt Halpin, Mr. Walter 
Hunter, Mr. J. Macfarlane Gray, Mr. C. A. Parsons, Mr. Sidney 
Sharp, Mr. Alexander Siemens, and the writer, Mr. Siemens 
reported that the total amount of the fund which had been sub- 
scribed was £164 3s. 6d., and that this sum was clear of all ex- 
penses, It was agreed unanimously that the Councils of the 
Institutions of Mechanical and of Electrical Engineers should be 
asked to accept the joint trusteeship of this fund, as was proposed 
in the circular of April, 1893. It was further agreed that the sug- 

estion should be made to these Councils that the interest on the 
und should be distributed triennially or quinquennially by each 
Institution in turn as a premium fora paper on such a general 
subject as the utilisation or transformation of energy—treated 
especially from the point of view of efficiency or economy—and 
finally that the Councils should be asked to make the existence of 
these premiums known to their members as associated with the 
name of the late Mr. P. W. Willans. On the motion of Mr. 
Hunter it was agreed that notice of this should be sent to each 
subscriber. ALEXR, B, W. KENNEDY, 

14, Old Queen-street, Westminster, S.W. 

March 31st. 








ExpLosion OF Part OF A REFRIGERATING MacHINE.—On 
Saturday last the oil receiver of an ammonia refrigerating machine 
burst when under preliminary test in the works of Messrs. Davey, 
Paxman, and Co., Saceatan An inquest was held on Monday on 
two young men killed by the flying fragments, and was adjourned 
to the 12th inst. No evidence of scientific interest was taken, but 
it transpired that the receiver which burst under the test which 
had commenced was charged with ammonia and air and had pre- 





LEAVES FROM A LABORATORY NOTE-BOOK.* 


By Proressor Vivian B, Lewes, F.1.C., F.C.S., Royal Naval 
College, Associate Member of Council. 

Some points affecting the transmission of heat in steam boilers.— 

The calculated evaporative value of the fuel used in the furnaces 

of steam boilers, and also the value obtained by calorimetric tests, 

is invariably far higher than the evaporative power as found in 

actual working ; the difference in many cases amounting to over 

40 per cent.; this result being due to a large number of different 

causes which the constructor of marine boilers bas for years been 

trying to overcome. Amongst these are loss of heat by radiation 

from the exposed surfaces of the boiler, improper regulation of the 

air supply, and incrustation in the boiler reducing the conducting 

power of the plates; but I think there is yet another cause 

which has been overlooked, and to which I wish to draw the 

attention of marine engineers. As early as 1876, Heumann, 

in his researches upon the causes of luminosity in flame, found 

that no flame was in contact with a cool surfave exposed 

to its action, and that a bar of cold metal plunged into a 

flame extinguished the flame gases in its immediate vicinity, 

leaving an area in which no combustion took place, but which 

grew less and less as the metal became heated, until the rod had 

acquired nearly the same temperature as the flame itself, when 

contact between the two was completed. Before I knew that this 
work had been done, I had noticed the same phenomenon, and had 

made experiments which led me to the same conclusion. In all 

analyses of flue gases a certain portion of unburnt combustible 
constituents will be found to still exist, and there is no doubt that 
the chief cause of this is to be found in the fact that the flame, 

which plays along the upper part of a boiler furnace, and which 

heats the furnace crowns, combustion chambers, and tubes of the 
boiler, is cooled by contact with the boiler plates to such an extent 
that it is extinguished, leaving a thin layer of unburnt gas mixed 

with the products of combustion between the source of heat and 

the plate; and inasmuch as the plates on their exterior surface 
will only rise in temperature a degree or two above the tempera- 
ture of the water within the boiler, you will never have, under 
normal conditions, boiler plates heated to a temperature higher 
than 200 deg. C., whilst the flame has a temperature of over 
1000 deg. C., the result being that a layer of non-conducting gas 
is always present, and checks the transmission from the burning 
fuel to the water within the boiler, whilst the unburnt gas creeping 
along the plates will, to a great extent, escape combustion, and by 
this dual action leads to a very considerable diminution in the 
evaporative value to be obtained from the fuel. I have made a 
large number of experiments upon the amount of combustible 
constituents so escaping. In making any experiments upon the 
composition of these checked products of combustion, it is evident 
that the smaller the admixture of air the better, as the difficulties 
of analysis increase with dilution. After many attempts to devise 
a form of apparatus which would allow the products of combustion 
to be collected, without at the same time giving too great an 
admixture of air, or interfering with the process of combustion 
going on, I at length came to the conclusion that the best form of 
apparatns to use was a tin-lined copper pot, fitted with a false 
bottom, which gave a space of lin. between the two bottoms. A 
circular aperture 24in. in diameter was then cut in the centre of 
the false bottom, whilst a small exit tube jin. in diameter was 
fitted into the side of this lower compartment. On now putting a 
known volume of water at 0 deg. C. into the vessel, and placing a 
Bunsen burner with a flame of carefully regulated size below it, so 
as to allow the flame to pass through the hole in the false bottom 
and impinge upon the bottom of the vessel itself, it was 
possible to draw off the products of combustion from the exit 
tube at the side, without having a larger volume of air than 
econ y | mixed with it. The gases on leaving this tube were first 
passed through ———e prepared fused calcic chloride, which had 
been previously treated with carbon dioxide to prevent any free 
alkali being present, and the increase in weight of these tubes 
gives the water vapour produced by the combustion, The gas 
then passed on through tubes containing caustic potash, to absorb 
carbon dioxide, and then through a tube in which a sample could 
be taken for determination of the oxygen, whilst the acetylene was 
next estimated by passing the gas through two absorption flasks 
containing ammoniacal silver nitrate, an absorption flask containing 
sulphuric acid to take up any ammonia, and a drying tube. Next 
to these came a palladium asbestos tube heated to 220 deg. C. ina 
paraffin bath, and the U-tubes containing the calcic chloride and 
caustic potash for estimating the water vapour and carbon dioxide 
formed by the combustion of hydrogen, whilst again beyond these 
came a tube of platinised pumice heated by a fiat flame burner 
nearly to the softening point of the combustion tube, the water 
and the carbon dioxide formed by the combustion of the methane 
being estimated in the usual way ; beyond these tubes came a trap 
tube of calcic chloride, and finally, aspirating vessels, in which the 
volume of gas sucked through could be measured, giving the 
total volume of products of combustion drawn throngh. An ex- 
periment tried with this apparatus on a mixture of known compo- 
sition showed that an excess of oxygen must be mixed with the 
products of combustion in order to give satisfactory results with 
such low forms of combustion as those taking place in the 
palladium asbestos tube, and a carefully measured quantity of 
pure oxygen was therefore made to flow in at a steady rate to the 
second acetylene absorption bottle so as to mingle with the 
products of combustion before passing over the palladium asbestos, 
the gas being kept in a carefully graduated glass gasometer, so 
that the volume used could be subtracted from the total volume of 
gases after correcting for the amount used in the various combus- 
tions. In this way the products given off when the vessel was 
heated to a point half an inch above the inner zone of the flames 
and also at the tip of the flame, were determined with the follow- 
ing results :— 














Gases escaping during checked combustion. 
Bunsen fiame. Luminous flame. 
Inner. Outer. Inner. Outer. 
Nitrogen .. 75°75 79°19 77°52 69°41 
Water vapour... 13°47 14°39 11°80 19°24 
Carbon dioxide 2°99 5°13 4°93 8°38 
Carbon monoxide 3°69 Nil 2°45 2°58 
Marsh gas.. 0°51 0°31 0°95 0°39 
Acetylene.. 0°04 Nil 0°27 Nil 
Hydrogen. . 8°55 0°48 2°08 Nil 
100°00 100°00 100-00 100°00 


These results show very clearly that unless the combustion of 
the flame is completed before it touches the furnace crowns, there 
will be a considerable loss due to the escape of unconsumed gases 
from the extinguished flame. This will also take place in the 
combustion chamber, whilst the flame passing into the tubes will 
be put out, and affected to a far more serious extent, the unburnt 
gases so escaping burning when they come once more in contact 
with air away from the cooling influence of the boiler, and causing 
a flame on the top of the funnel, and adding to the high tempera- 
tures in the funnel itself. The loss of heat due to such layers of 
extinguished gas has been for some time recognised by the more 
advanced makers of gas-heating apparatus, and Mr. Thomas 
Fletcher, of Warrington, has to a great extent overcome this 
trouble in vessels used for cooking purposes and heated with gas, 
by fixing projecting studs and ridges to the bottoms ; these being 
heated up to a high temperature, allow of the complete combus- 
tion of the flame gases, whilst the heat is conducted away 
sufficiently rapidly to prevent the burning away of the metal studs. 
Using copper s for this purpose, Mr. Fletcher regulates the 
length of the studs to four times their diameter, and with a vessel 
so fitted it was found that with a high-pressure gas burner the 
duty was increased by nearly 40 per cent. Any such increase as 
this in the marine boiler furnace would, of course, be impossible, 
because so much of the work is being done by radiant heat from. 
the fuel; whilst in using the gas flame it is practically only the 
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heating effect of the flame on the plate and the transmission of 
that heat by conduction to the water which is acting. It is very 
difficult to come to any conclusion as to the amount of heat lost in 
this way, but where you have the fuel burnt in a simple form 
of boiler I think the loss of evaporative power due to the layer of 
non-conducting gas between the flame and the furnace crown may 
be taken at 10 per cent., and my reason for adopting this number 
is as follows :—Coal may be looked upon as containing several con- 
stituents: (a) Fixed carbon ; (+) hydrocarbons, much resembling 
solid paraffin; (c) compounds of carbon with hydrogen, oxygen, 
and nitrogen. It is impossible, without knowing the heat changes 
which took place during the formation of these substances, to 
calculate the calorific value or the evaporative power of a 
coal, and all such calenlations vary very considerably from 
the results obtained in practice, and also from the figures 
obtained in carefully conducted calorimetric determinations. 
When, however, the evaporative power of a coal is determined in 
the calorimeter, the result obtained is often higher than the 
calculated result, which points to the hydrocarbons in the coal 
being endothermic compounds, which evolve heat during their 
decomposition, instead of absorbing it, as in the majority of cases; 
and the error in the calculation is, therefore, probably placing the 
actual evaporative power too low. With the results obtained in 
practice, however, the evaporative power is always far below the 
calculated efficiency, and this loss is, therefore, manifestly due to 
loss of heat by such causes as that which I have now brought 
before you. If we now take two samples of coal which burn 
with a large amount of flame, and also the coke obtained 
from these coals, and contrast the difference between the 
calculated result and the actual results obtained in practice, we 
find that the coke has an evaporative power 10 per cent. nearer to 
the calculated evaporative power than is the case with the coal 
from which the coke is formed, and inasmuch as the only difference 
between the coal and the coke is that the one burns with a long 
flame, which comes freely in contact with the furnace crowns, 
whilst the other burns with but little flame, it is reasonable to 
suppose that the 10 per cent. nearer approach to the calculated 
evaporative power is due to the elimination of the loss by extinction 
and the formation of the non-conducting layer. In order to explain 
more fully what I mean, we will take the case. of two bituminous 
coals and the coke derived from them, which were analysed by Mr. 
Lewis Wright, and afterwards tested for evaporative power. 





Nottingham yorkshire Cannel Silkstone 

rs ae Silkstone. Coke. Coke. 

el oc tt Os OO we RD... Ot 89°0 
POR. os we so op Ow os 5°2 0-6 1°0 
Se ee re 15 1°3 1°0 
+> ky ee teen” 15 0-4 1°2 
Moisture .. - ox) oe 40 471 1°2 
he -aree 2°8 11°9 5°2 
ae: se. wp ox «ss. se BOO 6°0 1°6 14 
100°0 100°0 100°0 100°0 


Evaporative Power. 
Actual. Calculated. Per cent. 
Teo. De os 


Nottingham top hard cannel coal.. .. 2 1°56 
Yorkshire silkstone coal... .. .. .. 10°01 .. 14°24 70°30 
Top hard cannel coke ae ee oe ee 81°03 
Silkstone gascoke .. . Son, Se 13°83 80°62 


A large number of experiments made in 1890-91 so impressed me 
with the importance of this subject, that I went fully into the 
matter with Mr. Ernest Gearing, with a view to devising some 
method by which the efficiency of the marine boiler might be 
increased by as far as possible eliminating this source of loss. One 
of the great improvements in furnaces made in late years has been 
the corrugated flue, which, by increasing the heating surface, 
increased the evaporative efficiency of the boiler, and the idea 
naturally arose of as far as possible doing this, whilst at the same 
time completing the combustion in contact with the plates. In 
order to do this, the furnace fiues and combustion chamber are 
constructed of a number of connected tubes or rings, each formed 
at the ends with inwardly and outwardly projecting flanges, so 
that each tube is — shaped when seen in longitudinal section ; 
these sections are riveted together, and impart great strength and 
resistance to collapse, enabling the screwed stays commonly used 
in the combustion chamber to be dispensed with, thus leaving the 
furnace and combustion chambers more free to expand and con- 
tract when under steam, and when the fires are being urged by 
forced draught, without unduly straining the tube-plates and the 
shell of the boiler. Built up in this composite manner, the furnace 
flues and combustion chambers present projecting ridges to the 
action of the flame, which, rapidly being heated up to a high 
temperature, allow of the completion of combustion, whilst they 
also baffle any attempt on the part of the gas to escape along the 
crown of the furnace. If these ridges were only on the external 
surface, it is probable that they would soon be burnt away ; but, 
being in direct contact with the flanges projecting into the water 
space, a large conducting surface is provided, which prevents them 
reaching the temperature at which they are destroyed. Greater 
protection can be provided, and also more complete combustion 
obtained, by fitting over them grooved fire bricks, which are keyed 
into position, each brick being formed with a groove or channel, 
into which the flanges of two adjacent tubes fit. They prevent 
the direct impact of the flame on the metal, and themselves get 
heated to a very high temperature, and help the transmission of 
heat by radiation. Underneath the fire-bars the inwardly project- 
ing flanges in the ashpit may be covered with a sheet iron tray, 
which can be removed with the ashes, or, if preferred, they can be 
cast solid with fire clay. An experiment was tried by Mr. Gearing, 
at the Leeds Forge, in which the evaporative power of a flanged 
flue, fitted through an open water eg was contrasted with the 
evaporative power of a Fox’s corrugated flue, and also a plain flue, 
the result being that the corrugated fiue gave an increase of 
4°6 per cent. over the plain fiue, and the flanged flue 6 2 per cent., 
no sign of injury to the fianges being noticeable. 

On the spontaneous heating of coal,—In 1890 I read a paper before 
this Institute in which I pointed out that the causes which led to 
the spontaneous ignition of coal in bulk were that the carbon of the 
coal absorbed oxygen, which was chemically more active than the 
oxygen present in the atmosphere, owing to its compression in the 
pores of the carbon, and that it then attacked the hydrocarbons of 
the coal and so generated heat, which, being prevented from escap- 
ing by the large mass of non-conducting material surrounding the 
spot where the action was taking place, caused a rapid increase in 
temperature, which in turn increased the chemical action, so that the 
igniting point of the coal was occasionally reached, and I also showed 
that the old theory of the ignition being due to the oxidation of the 
sulphur of the pyrites in the coal was not tenable. Since then I 
have had the opportunity of investigating the composition of the 
gases given off during the spontaneous heating of large masses of 
coal, and the results obtained fully bear out the facts which I then 
brought before you. A large coal store belonging to the South 
Metropolitan Gas Company had heated, and the smell which was 
given off from the surface of the coal was manifestly due to the 
scorching of organic matter, being almost identical with the smell 
obtained when a piece of wood is lightly charred, the smell also 
being accentuated by a small quantity of sulphuretted hydrogen 
evolved at the same time. A tube was passed into the mass of coal 
close to the heated portion, and the gases which were being disen- 
gaged were withdrawn through it by means of an aspirator for 





analysis. The gas when analysed was found to have the following 

composition :— Per cent. 
Carbon dioxide. . Saree ep -- 13°15 
EURO ERREREED 2... 2s, os ws «+ sv ce) op (STD 
a. Aa eee 
Unsaturated hydrocarbons... .. .. .. .. .. Nil 
Saturated bydrocarbons be Ss Sab ee ot ee ee 
tulphuretted bydrogen.. distinct trace 
Sulphur dioxide > oo Nil 
WA: so seas .. 76°44 

100°00 


A considerable quantity of light oil and water deposited in the 
tube. This oil began to distil at 92 deg. C., and had a smell 
similar to that of wood naphtha. These results show clearly that 
the heating is due to oxidation of the carbon and hydrogen 
present, as demonstrated by the presence of carbon dioxide and 
water, and notin any way to peat 1 of the sulphur, as other- 
wise sulphur dioxide fs have been found in the gases which 
were being evolved, and sulphuretted hydrogen could not have 
been produced. ; 

The corrosion of steel and iron plates near boilers.—In investigating 
the corrosion taking place in various parts of iron and steel ships, 
rusting appears to be much more rapid where the temperature, is 
increased by proximity to the boiler than in other parts of the 
vessel, this fae especially the case in steel ships. The rusting of 
iron is a definite chemical action, due to the conjoint action of air, 
moisture, and carbon dioxide upon the metal, and tbe increased 
rate of action observed may be due either to increase in chemical 
action brought about by local increase in temperature, or it may be 
due to galvanic action set up between portions of the same metal 
at different temperatures. The fact that the double bottom plates 
near the boiler corrode more rapidly than similar plates in other 
parts of the vessel is an undoubted fact, and the increase in tem- 
perature near the boiler is the only factor of difference. It is also 
to be noted that the plates at the bottom of the cellular spaces 
which are kept cool by contact with the sea water do not corrode, 
and cases are not wanting in which parts of a plate, which get 
locally warmer than other parts, although the difference can only 
be a few degrees, corrode much more rapidly than the cooler por- 
tions. In order to determine whether this local action was due to 
increase of chemical or galvanic action plates of basic Bessemer 
steel, charcoal iron, and Siemens-Martin steel, 7in. by 3-5in. by din. 
were placed on a stand over the surface of water in large glass jars, 
one set being kept as cool as possible, a second set at a moderate 
temperature, and the third set at a warm temperature, and after 
seventy-nine days’ exposure to saturated air the results were as 
follows :— 


Increase in Weight of Iron Plates, Tin, by 3*5in, by din., to Seventy- 
nine Days’ Exposure to Moist Air. 
Cold. Medium. Warm. 
Grams. Grams. Grams. 
Basic Bessemer steel .. .. .. 010 .. O07 .. 0°06 
Siemens-Martin steel .. .. .. 003 .. 004 .. 0-04 
ee ee ee 003 .. + a 4. 
he i : 49°C. 4 15°6°C. 27°C. 
Average temperature (482 FR." 60 FR. {io F. 
Weight of Rust Formed, 
Grams. Grams. Grams. 
Basic Bessemer steel sc ese os OM 4. OM 1 OD 
Siemens-Martin steel .. .. .. 0'10 .. O13 .. O13 
COREREEM. uk ce ts oe ee OM... OW ... O89 


These experiments showing clearly that the increase in corrosion 
found is not due to the acceleration of chemical action due to 
increase of temperature near the boilers, The double bottom 
plates and the outer plates of the vessel are in metallic contact by 
means of stays, and the bilge water will in most cases provide a 
saline solution through which the current can freely flow, and 
under these conditions it seems highly probable that the action of 
hot moist air upon the plates nearest the boiler may set up a gal- 
vanic current with the cold plates in contact with the sea, in which 
the hot plates would play the part of the positive metal, and thus 
become rapidly corroded, In order to ascertain if this were so, a 
piece of steel wire jin. in diameter was cut into lengths of 3ft. 
each, one end of each wire was then dipped into sea water con- 
tained in the bend of a large U tube, whilst the other ends of the 
wires were connected to a key and Thompson’s reflecting galvano- 
meter. On now blowing air through water just below the boiling 
point, and bringing the warm moist air in contact with one piece 
of steel by means of a tubulure in one limb of the U tube, a strong 
current was set up, which flowed through the sea water from the 
metal in warm moist air to the metal in normal air—i.e., the 
warmer metal became strongly positive, and corroded so quickly 
that the solution in contact with it became discoloured. I thin 
these experiments clearly show that the rapid corrosion found in 
the double bottoms near the boilers or other source of heat is due 
to galvanic action, and not to rise of temperature simply increasing 
chemical activity ; but it must also be borne in mind that when the 
fires are clinkered and the ashes are drawn and quenched with 
water, especially if sea water be used, gases having a corrosive 
action on metals are very apt to be liberated, and ae Heh tend to 
increase the corrosion found near the boilers. 








LAUNCHES AND TRIAL TRIPS. 


On Saturday, the s.s. Bearn, which has been built by Sir Raylton 
Dixon and Co, at their Cleveland dockyard, Middlesbrough, left the 
river Wear where she has been loaded, for her official trial trip. 
This steamer has been built to the order of Messrs, Delmas Fréres 
of La Rochelle, and is of the flush deck type, being built to Lloyd's 
highest class and having poop, bridge, and topgallant forecastle. 
The principal dimensions are :—Length, 241ft.; beam, 34ft. 6in.; 
depth, moulded, 19ft.; and she has a deadweight “—— capacity 
of over 2000 tons on a light draught of water. astefully up- 
holstered accommodation is fitted up in the bridge house for the 
captain, officers, engineers, and a few passengers. The deck 
machinery for the loading and discharging of all descriptions of 
cargoes is of the most improved type in order to insure prompt 
despatch. Water ballastis carried in a cellular double bottom, and 
also in the afte. peak tank. The general construction of the 
steamer has been carried out under the superintendence of Mr. T. 
F. Irwin, of Liverpool, who was present during the speed trials, 
accompanied by Mr. Henri Delmas, one of the owners, The pro- 
pelling machinery has been fitted by the North-Eastern Marine 
Engineering Company, of Wallsend-on-Tyne, the cylinders of the 
engines being 174in., 28in., and 46in., by 33in. stroke, with one 
single-ended boiler of large size working at 1601b. pressure per 
square inch. During the trials everything was found to work with 
the utmost satisfaction, and the guaranteed speed of 94 knots was 
exceeded. 

A very successful preliminary trial took place at the mouth of 
the Thames on Wednesday last, of a new passenger steamer built 
by Messrs. R. and H. Green, of Blackwall, for the Chirket-i- 
Hairie Company, of Constantinople. The vessel has been fitted by 
Messrs. John Penn and Sons, cf Greenwich, with oscillating 
engines and surface condensers, the cylinders being 37in. diameter, 
with a piston stroke of 36in. On the trial, with steam of 45]b. 
pressure per square inch, a vacuum of 28in., and the engines 
making 43 revolutions a minute, an indicated power of 640 horses 
was obtained, which largely exceeded the contract, giving a speed 
of 13°64 knots an hour. The vessel, which is 165ft. long, pitt. 
beam, 9ft. 7in. deep, with a draught of 5ft. 24in., is the forty- 
third of the fine fleet of paddle steamers owned by the same com- 
pany for passenger traffic on the Bosphorus, and the seventh built 
and engined by the same firms. The vessel has been fitted with 
the oscillating type of engines, as they have been found by expe- 
rience most suited to the service for which she is indented. 








TueE Royal Meteorological Society’s fourteenth exhibi- 
tion of instruments, which will open on Tuesday next in the rooms 
of the Institution of Civil Engineers, 25, Great George-street, West- 
minster, will be devoted mostly to instruments, drawings, and 
photographs relating to the representation and measurement of 
clouds. e exhibition promises to be a very interesting one, and 
will include original cloud sketches by -the late Luke Howard, 
F.R.S., as well as photographs of clouds by the highest authorities 
tu vVaricus parts cf tLe world. The exhibition will remain open till 





the 20th instant. 











THE FORTY-EIGHT HOURS WEEK IN MAN. 
CHESTER. 
[From our Manchester Correspondent.] 

On page 289 we refer at length to the forty-eight hours 
question in Sunderland and in Manchester. The follow. 
ing is the same subject as viewed by employers in the 
latter city :— 


The report issued by Messrs. Mather and Platt, with respect to 
the twelve months’ trial of the eight hours’ day at the Salford 
Ironworks, and the announcement that they have now permanently 
adopted the forty-eight hours per week, have, of course, been 
generally commented upon by the representatives of engineerin 
tirms throughout the district. In criticising Messrs. Mather and 
Platt’s report, one or two of the leading engineering representa. 
tives have pointed out to me that an important omission is that no 
statement is given as to the actual earnings of the individual 
workmen during the twelve month’s trial. If this had been given, 
there would have been some tangible basis upon which to form 
an opinion as to its actual success from the workmen’s point of view 
What the bulk of the workmen wanted, was not the eight hours 
so that they might have so much further relaxation from work, but 
more overtime, and if, with the eight hours’ day, they were not 
able to get the extra wages which, with anything like good trade 
stirring, they were able to earn in most shops, under the present 
system, they would never be satistied with it, but to compensate 
aoaione would put forward demands for an increased rate of 
wages per hour. Then, as to working double shifts, which 
would seem, to some extent, to have been the practice during 
the twelve month's trial at the Salford Ironworks, if this system 
could be introduced, and the men would be prepared to work for 
eight hours in either shift before commencing overtime no doubt 
very few of the other engineering employers would raise any objec- 
tion ; but the difficulty would be to find sutficient men for double 
shifts in busy times, and there would be the further disadvintage 
that in a great many cases the men coming on the shift would be 
unable to take up the work on which the men in the previous 
shift had been engaged. ‘Then, again, such an arrangement would 
be a disadvantage to the workmen, as in the event of trade falling 
slack, and one of the shifts being discontinued, this would necessi- 
tate a large number of men being thrown out, whilst with the system 
of overtime, which regulated itself according to the pressure of 
work, a shop becoming slack did not mean a number of men being 
discharged, but only a lessening of the number of hours for which 
they were kept on, It is perhaps needless to say that the action 
which has been taken by Messrs. Mather and Platt is anything but 
popular with the other employers in this district, and there is no 
disposition to follow in a similar direction, Already, in view of 
the prominence which has again been given to the eight hours’ 
question, meetings of employers have been held in several engi- 
neering centres where it is practically resolved that no action 
should be taken in the matter, and the employers in the Manchester 
district will, I understand, shortly hold a meeting to consider 
whether it is desirable that anything definite should be done. It is, 
of course, recognised that the permanent establishment of the eight 
hours’ day at the Salford Ironworks must tend towards its ultimate 
adoption more or less generally, but what I can gather of the 
general feeling throughout the district is that the other engineer- 
ing firms do not consider themselves in any way called upon to 
follow Messrs. Mather and Platt in the action they have taken, 
and in all probability they will leave matters just as they are, 
until the men themselves take some action to force on the question, 
The present feeling of the workmen in the matter is that just now 
the general condition of the engineering trades is not such as to 
warrant any movement being taken with a view of forcing on a 

eneral adoption of the eight hours ; and notwithstanding Mr. 
father’s incentive to some such action, by the intimation that 
the eight hours ought to be adopted without delay by other engi- 
neering firms throughout the country, the representative of one 
important trades union society, in discussing the matter with me, 
said the workmen were not going to knock their heads against a 
stone wall simply to carry out Mr. Mather’s views, Of course 
their position for demanding the eight hours—which must become 
general eventually—had been greatly strengthened by what had 
been done at the Salford Ironworks, but they would select their 
own time for any movement they might take for securing its 
adoption by other engineering firms thronghout the country. 








THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 

THE opening of the new quarter of the year finds trade in this 
district in a more hopeful position than for some time. The 
improved Exchequer returns, and the reduction of stocks in 
the Cleveland district, taken in conjunction with the formal esta- 
blishment this week of the Coal Trade Conciliation Board, form a 
group of satisfactory features which are welcomed in the Birming- 
ham and Wolverbampton district as all tending to place trade upon 
a more stable footing. The quarterly meeting next week is looked 
forward to with interest, and although no large amount of buying 
is anticipated, still it is expected that the gathering will reveal 
further evidences that the trade convalescence, hitherto so feeble, 
is becoming more marked, Prices, both of pigs and manufactured 
iron, are fairly well upheld at the prices last quoted. 

South Staffordshire and East Worcestershire continue to be the 
chief manufactured iron-producing districts of the kingdom, The 
total production of wrought iron in those two districts last year 
was 385,382 tons, compared with 1,259,141 tons in the whole of the 
other districts of the kingdom, or more than a fourth of their total 
production. In sheet iron the same district produced 122,209 tons 
out of a total of 186,892 tons, or about two-thirds of the whole. 
Of nail rods (this was probably the first English district to make 
them) we produced 2694 tons out of a total of 9541, or more than 
one-fourth. The production of bar iron was 83,974 tons, compared 
with 293,489 in all the other districts. Of hoops we made 17,055 
tons, as against 100,321 tons; and of strip iron 48,900 out of 
67,298, or more than two-thirds. Of rounds and squares this 
district produced 45,137 tons, compared with 95,819 tons in the 
United Kingdom, or nearly one-half. In face of these figures it 
is not surprising to find that Staffordshire heads the list of all 
districts as regards puddling furnaces. Out of 3535 such furnaces 
now built in the United Kingdom South Staffordshire possesses 
1224, or more than a third. Of these 808 are now working, com- 
ez with. 2350 for the kingdom, while 416 are idle compared with 

185 for the kingdom. 

Ironworkers’ wages remain unchanged until the first making-up 
day in June on the basis of 7s. 6d. per ton for puddlers. The last 
ascertainment—for January and February—gives the average scll- 
ing price as £6 0s, 1d., which is only a fractional reduction on the 
previous average, 

‘Lhe engineering firms continue womgg mesg 4 employed. W, and J. 
Player, of Lionel-street, Birmingham, are fairly well engaged on 
pneumatic hammers for different parts of the country ; also on 
planishing hammers for tin-plate workers, coppersmiths, and 
others ; and likewise in small hammers for use by cycle makers in 
riveting the chain, All their hammers are intended to run by belt. 
They have a foreign order in hand for a hammer for making imita- 
tion Indian brass ware, that is to say, for so planishing the mate- 
rial as to leave the spots or depressions familiar to native work. 
This result is coeneed 8 the hammer, instead of having the usual 
flat face, being brought to a point. Their ordinary planishing 


hammers they. make in five different sizes, and they also make 
wall and beam types. They have lately brought out a cycle hub- 
drilling machine, for drilling two sides of the hub at once, and 





The machine can be 


thus saving a considerable emount of time. 
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used also, if desired, for drilling cycle hubs in the ordinary way 


“ nen Er Belliss and Co. have nearly finished the large order 
f the Admiralty to which allusion has several times 2 par wed 
or the i and it is satisfactory that the boats fitted with the 
pe engines have been very successful in their trials, having gone 
arsiderably above the contract power and speed, e firm have 
recently been busy on Government orders, as is usual at the end 
} ment year. 
4 eeate Cape advices speak with much satisfaction of the work 
which is being done by the large number of wagons which were 
ent from this district, some little time back, by the Oldbury 
Carriage and Wagon Company. ‘The order was a large one—for 
o fewer than 500 high-sided goods wagons or sheep trucks, for the 
Ua ,e Government Railway. One of the chief features was that 
pe wagon was provided with three classes of brakes—the ordinary 
hand-lever brake, a continuous-chain brake, and the vacuum 
automatic. To fit all three brakes required careful contrivance 
and arrangement ; but the result is very satisfactory, as any of the 
wagons can now be used upon any portion of the company’s 
system at will. The wagons were 16ft, din. inside measurement of 
Jength, and 6ft, 1lin. wide. The sides were 3ft. high, with 4ft. 4in. 
rising ends. The under-frames were of steel, the top framing was 
of teak, and sides and floor of deal. 








NOTES FROM LANCASHIRE, 


(From our own Correspondent.) 

Munchester.—The position generally throughout the engineering 
and iron trades remains much as I reported last week. There is 
still very little in the way of new business coming forward, and the 
anticipated general improvement remains very uncertain of 
realisation, so far as present prospects are concerned, the only 
satisfactory feature being that prices are likely to hold. The out- 
look in the coal trade, however, is altogether most discouraging ; 
except that the scarcity of slack keeps up the price of engine fuel, 
there is a persistent downward movement towards the excessively 
low rates of last year, and the Lancashire Coal Sales Association, 
in its effort to maintain prices, is finding it difficult to keep 
together its members, one of the largest colliery concerns in the 
Wigan district having just seceded, and although their place has 
been taken by the accession of several smaller collieries, the incident 
is significant as to the want of unity for combination amongst coal- 

wners. 

: The Manchester Iron Exchange on Tuesday was fairly well 
attended ; but a general absence of inquiry, of any moment, for 
either raw or manufactured material was again reported. In pig 
iron there is very little se oing on ; but makers’ prices were 
generally well maintained at late rates, any giving way being 
chiefly confined to iron offering through second bands, which in 
some cases could be bought at under current quotations. Lanca- 
shire makers are stil] quoting on the basis of 42s. for forge and 
42s, 6d. for foundry, less 24, at the works, representing about 
42s, 6d, and 43s, for forge, delivered at Warrington, and 45s. for 
foundry qualities, delivered Menchester, less 24; but at these 
figures they are booking a ee business, Lincolnshire is 
perhaps a trifle easier, 41s. 6d. being about the full average obtain- 
able for forge, with foundry qualities now quoted at about 42s. 6d., 
net cash ; and good foundry Derbyshire averages about 50s. to 51s., 
less 24, delivered Manchester. For outside brands offering here 
makers are very firm at recent ae foundry Middles- 
brough not being obtainable under 44s. 9d. to 45s, net cash, de- 
livered Manchester, with Eglinton quoted at about 47s., and 
Glengarnock 50s, net prompt cash, delivered at the Lancashire 
ports—but merchants here and there might perhaps come a trifle 
under these figures. 

In the finished iron trade business continues extremely quiet, 
makers reporting no new orders of any weight giving out, and their 
contracts are rapidly running off, some forges being now in the 
position that they have scarcely sufficient work to keep them 
going more than about three days per week. Lancashire makers, 
however, do not quote under £5 12s, 6d. for bars, but North Staf- 
fordshire qualities might be bought at about £5 15s. to £5 17s. 6d.; 
Lancashire sheets remain at £7 5s. to £7 7s. 6d.; Staffordshire, 
£7 7s. 6d. to £7 10s.; Lancashire hoops, £6 for random and £6 5s. 
for special cut lengths, delivered Manchester or Liverpool. 

Business in the steel trade continues quiet generally, with good 
ordinary foundry hematites averaging about 53s, 6d., less 24, and 
Bessemer steel billets obtainable at £4 to £4 2s. 6d. net cash 
delivered Manchester. For steel boiler plates local makers are 
very firm at £6 12s, 6d., and some special qualities from outside 
districts are being quoted at £6 1s. ; bridge and tank plates 
remain at £6 7s, 6d., and good qualities of steel bars £6 ibs. to 
£6 12s, 6d, delivered Manchester, 

The position as regards the engineering industries undergoes no 
appreciable change. So far as employment is concerned, although 
the tendency continues in the direction of a lessening number of 
out-of-work members on the books, this is so slight as to have no 
very perceptible effect upon the general average, and can only be 
taken as indicating—as I previously pointed out—that whilst the 
condition of trade does not get worse, there is still no really 
material improvement. Here and there machine tool makers on 
special work are fairly busy, but these are mostly comparatively 
small establishments, and generally both machine tool makers, 
machinists, and general engineers are only very moderately off for 
work, with nothing new of any real weight coming forward. 

Messrs. Wm. Muir and Co., of Manchester, have just completed 
for one of her Majesty’s dockyards, a powerful horizontal drilling, 
tapping, studding, boring, and milling machine, so constructed 
that the foregoing operations can be done on any part of a surface 
10ft. long by 10ft. high. The machine, which is provided with 
quick traverse by power, is self-acting in all its motions, and so 
arranged that they are under the control of the operator from a 
platform in front of the spindle-slide, The spindle is 4in. diameter, 
and has a horizontal traverse of 30in. The base-plate, for fixing 
the work, is 11ft. by 10ft., upon which is a circular table, 4ft. 6in. 
diameter, with variable speeds and feeds for different diameters. 
The total weight of the machine, I may add, is nineteen tons. 

With reference to the premature report which recently appeared 
with regard to the Government having placed with Messrs. Laird, 
of Birkenhead, an order for the construction of a large line-of-battle 
ship, I may state that the Admiralty have now accepted the tender 
of the above firm. This battleship is to be 10ft. longer than the 
Ramilies and ships of her class, but of the same beam, and the 
draught is to be the same, though the displacement will be about 800 
tons greater. Some mo’!’fications have to be made in the internal 
arrangements, and cons‘derable alterations in the disposition of 
the armour. The machinery is to be practically the same type as 
that of the Royal Sovereign and Ramilies class, but the boilers, 
being larger in these ships, will admit of higher pressure and 
greater speed being obtained. 

The apprenticeship question, which has for a considerable time 
past been the cause of considerable friction between the Iron 
Trade Employers’ Association and the Boilermakers’ and Iron 
Shipbuilders’ ome has now been practically settled, an agree- 
ment having recently been come to between the two Associations, 
which is to settle the question, at any rate, for the next six years. 
One feature of this agreement is that the sons of workmen are to 
have a preferential claim on being taken on as probationers, thus 
reviving one of the customs of the old guilds, 

_The commencement of the month has brought about a general 
giving way in all descriptions of round coal, the demand for which 
continues exceedingly quiet, with stocks rapidly accumulating— 
although many of the collieries are not working more than three 
days per week, In the Manchester district a general reduction of 
10d. per ton on all descriptions of house-fire coals, both at the pits 
and wharves—and delivered to consumers~has been made ;'and in 
other Lancashire districts, all classes of’ round’ coal have ‘been 


lls. to 12s, for best Wigan iy AG 10s. to 10s. 6d. for seconds, 
Arley and Pemberton four feet ; 8s, 6d. to 9s. for common house-. 
coals ; and 7s. 6d. to 8, for steam and forge coals, at the pit- 
mouth. In engine classes of fuel, the restricted production of 
slack causes a scarcity of supplies, and prices consequently are 
steady at late rates ; but with common round coals now obtain- 
able so low, any advance upon late rates is scarcely practic- 
able. At the pit mouth burgy averages 8s., and best ede 6s, up 
to 7s., with common sorts about 5s, to 5s. 6d. per ton. 

For shipment very little business is being put through, and 
steam coals, following the reduction on inlaod. prices, are now 
quoted at 8s, 6d. to 9s. for the commoner sorts, to 9s. 6d. for the 
better qualities, delivered at the High Level, Liverpool, or the 
Garston Docks, 

Barrow.—The hematite pig iron market shows no change. The 
business done during the week has been on a smallish scale, and 
confined for the most part to steel makers in the district. Prices 
are much the same, and makers are asking 45s. 6d. to 46s. Bad 
ton net f.o.b, for parcels of Mixed Nos. of Bessemer iron, e 
iron produced at present is almost wholly of this kind, there being 
little or no demand for forge and foundry iron, The production 
keeps the same, and thirty-one furnaces are blowing as compared 
with thirty-three in the corresponding week of last year. The 
requirements of consumers of iron are not by any means large. 
This is especially the case on foreign account, for the sales noted 
recently on account of foreign buyers are of small moment. The 
iron at present made exceeds the consumption to some extent, and 
the storages of iron are being added to week by week. During 
last week no less than 3463 tons have been added, making the 
total now held 131,996 tons. 

In the steel trade there is a fair amount of life at Barrow, indus- 
trially speaking ; and tke rail, plate, tin-bar, and other mills are 
making a fair output of steel ; commercially, however, there is not 
a deal doing. Rails are in only moderate demand. Ship plates are 
not a very brisk business. Some orders are in the market, but few 
are finding their way to Barrow. 

Tin-plate bars are the subject of fair inquiry, but the other 
sections are in short demand, and prices run as follows :—Heavy 
rails, £3 15s.; light, £5 10s.; and colliery rails, £6. Ship plates, 
£5 7s. 6d.; angles, £5 10s.; boiler plates, £6; hoops, £6 15s.; 
billets and slabs, £4 5s. each; blooms, £4; tin-bars, £3 17s. 6d.; 
and wire rods, £6 12s, 6d. to £6 15s. 

There is nothing new to report in the shipbuilding and engineer- 
ing trades. No new orders are to hand, The departments 
throughout the trades are pretty busy. 

Iron ore is in poor demand at 8s. 6d. to 9s. 6d. per ton. 

East Coast coke is quoted at 17s. per ton delivered. 

The shipments for the past week show an increase in pig iron of 
5200 tons, and of steel of a decrease of 7924 tons. 10,005 tons of 
iron have been shipped, and only 4621 tons of steel. Up to date 
there is an increase in the exports of iron of 28,902 tons, and a 
decrease in steel of 29,868 tons. 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 

THE whole tendency of business in the Yorkshire coalfield is 
towards lower prices, and at several collieries in this neighbour- 
hood quotations have been reduced in household sorts 1s. 6d. per 
ton. A very moderate demand is reported from the Lanten 
market, and the agents state that the competition of sea-borne 
coal is forcing values lower. At the moment of writing Silkstone 
coals, of the best sorts, are making 23s, and 22s, per ton respectively, 
these being the same figures as ruled in the spring of 1893, and 
the lowest which have been touched for some years previously. I 
should not be surprised if, before this is in print, the quotations 
are not dropped. by at least 1s. per ton. Silkstones are now 
making from 10s. 6d. to 11s. 6d. per ton at the pits; Barnsley 
hards from 9s. to 10s. ; other qualities from 8s. per ton. Steam 
coal is at present stronger than any other quality, the tonnage 
sent to the Humber ports exceeding that of last year, although 
not equal to the returns of 1892, Barnsley hards are now from 
8s. 6d. to 9s, 6d. per ton; Parkgate and similar qualities 1s. per 
ton lower. There is no improvement in the demand for gas coal, 
the market for which has declined somewhat rapidly of late. 
Locomotive fuel is in fair request at contract prices; good 
slack can be had from 4s. 6d. to 5s. 6d. per ton ; smudge’ and 
smal] coal from 2s. to 3s. 6d. per ton. A quiet trade is doin 
in coke at 11s. to 13s. per ton. The competition for the house coa 
trade is excessively keen, and not more than from three to four 
days a week are being worked at the collieries, 

eiron and steel trades are somewhat more animated, and 
there is expectation of better business during the present quarter 
which has just opened. The home trade has been active since 
January, and a revival in the foreign and colonial markets would 
instantly put business on a satisfactory basis. Quotations do not 
appreciably alter, hematites making from 53s. to 54s. per ton; 
forge irons, 14s, 6d.; bar iron, £5 10s, to £5 15s,; Bessemer billets, 
£5 10s.; Siemens-Martin steel, £6. In the armour-plate works 
the new Government orders afford full employment, and will con- 
tinue to do so throughout the entire year. Some of our engineer- 
ing houses have considerable work in hand for special. machines. 
In marine and railway material the principal business is on home 
account. A good deal of work is being done for local railway 
companies in connection with new rolling stock, chiefly wagons, 
which have been freely ordered since the close of the coal strike. 
Our steel manufacturers are also well employed. In one speciality, 
steel girders made of Bessemer or Siemens steel, English makers 
appear to be quite rivalling the Belgian firms, whose iron girders 
have so long held the market. The steel girder, being so much 
stronger in proportion to its weight, is running out the iron 
girder. British firms are showing increasing enterprise in the variety 
and length of the sections they now place upon the market. Several 
of our makers are rolling steel girders up to 40ft. in length. 

In the staple industries of cutlery, edge tools, and plated goods, 
there is little to be noticed. Some very fair orders for cutlery 
have been received during the last fortnight from abroad, and the 
home demand is well maintained. Very little, however, is doin 
with the United States in consequence of the uncertainty still 
existing about the Wilson Tariff Bill. No very sanguine expecta- 
tions are now.entertained of substantial relief from that measure, 
and the advices received from agents in America appear to point 
out the increasing unpopularity of the Cleveland Administration 
in its handling of this important subject. Some of our manufac- 
turers are making for stock for the American market. Under any 
circumstances, if the Wilson measure pass, they will be at once in 
a position to take advantage of the opening it will afford. If it 
does not pass, or fails to bring them the relief they hope for, they 
will still be able to profit by any revival of American business. The 
trade there has been so depressed, and orders have been so 
severely cut down, that there is certain to be before long a demand 
for Sheffield cutlery. In spite of the huge tariffs built up by the 
McKinley’ Act, the production of American cutlery has not been 
greatly stimulated, and as soon as the rapidly-depleting stocks are 
exhausted, Sheffield makers must benefit. The Germans, however, 
will also find their opportunity, and probably take the bulk of the 
business in the secondary grades of cutlery most largely used. 
Some good business is being done in edge tools. Files, however, 
are but lightly called for, The cheapness of silver is causing a 
run to be made on the sterling metal, there being proportionately 
less doing in rere nee ' 

An important branch of the Sheffield industry is the manufac- 
ture of stove grates. Several of the largest firms are well off for 
work. Sheffield has been the home of artistic designs in stove 
grates for many years, and some of the best of these are in 
coming into favour. Bronze work, of a richly decorative kind, 
is a prominent feature of the stove grates nowin demand. Messrs. 
Steel ‘and Garland, of the’ Wharncliffe Works, report that their 





reduced 6d, to 1s, per ton, Prices may. be said to range from:about 


year. They have heavy orders in hand for their principal speciality, 
the “ Marlborough” grate, and are very busy in the manufacture 
of high-class goods in real bronze and copper work. Theit orders 
include some important lines for Sydney and Melbourne, in addi- 
tion to the ordinary home and foreign demand. 








THE NORTH OF ENGLAND. 
(From our own Correspondent.) 


BUSINESS in the pig iron trade is this week brisker than it has 
been for some time past, and higher prices for all descriptions are 
being quoted and realised, while prospects are considered to be 
satisfactory, as the tendency towards improvement in prices is 
bringing consumers into the market who have been holding back, as 
it is not likely that they will be able to purchase on more favourable 
terms if they wait. e shipping season has now been entered 
upon, and is proving more favourable than was expected, the 
deliveries over sea being above the average of this period of ‘he 
year, and from the orders already on the books of makers the 
shipments must be heavy over the first half of the spring shipping 
season. This being so, makers are in a position to maintain, if not 
to further advance, their prices, more particularly as their stocks 
are comparatively small; indeed, some of the leading firms are 
almost bare of stock, and it has become rather difficult to get 
supplies even of No. 3 from some firms, while as regards the com- 
moner qualities of Cleveland pig, they are so scarce that frequently 
vessels have to wait at the makers’ wharf till the iron is made, 
The total quantity of Cleveland pig held unsold by producers at 
the end of last week was only 39.552 tons, or about ten days’ out- 
put, and almost all of this is of No. 3 quality. There is, therefore, 
ittle competition among the producers themselves, and warrants 
do not compete with makers’ iron so much as usual, because they 
are as dear in price, and there is no advantage in purchasing them, 
except when any brand of iron cannot be obtained promptly from 
the makers. The issue of the monthly statistics of the Cleveland 
Ironmasters’ Association has had a good influence on the market, 
for they were much better for March than had been calculated 
upon. The production of Cleveland pig iron was increased by the 
blowing in of four furnaces, 15,864 tons more iron being made 
than in February, and many anticipated that with this increase 
in make there would have been an increase in stocks, or at any 
rate that consumption would do no more than counterbalance the 
production, and when a decrease in stock of 7489 tons was reported 
traders were agreeably surprised, and the market, already strong, 
was still further strengthened, and this-has been continued, as the 
deliveries for April are very good. In addition to this, the market 
has been favourably influenced: by the publication of the exchequer 
returns for the ‘first quarter, showing increased receipts in the 
Customs, Excise, Post-office, &c. 
In consequence of these satisfactory circumstances, and the 
greater desire shown by consumers to buy, prices of all descrip- 
tions of pig iron have been advanced another 3d. this week, and 
No. 3 Cleveland pig, which for so long prior to the holidays scarcely 
moved from 36s., has during the last fortnight advanced 6d., with 
every prospect of still further increasing in value. No. 1 is 
393.; No. 4 foundry, 36s.; grey forge, 35s. 9d. to 36s.; mottled, 
35s. 9d., and white, 35s. 6d. per ton, all for prompt f.o.b. 
delivery, and neither makers nor merchants are much disposed 
to sell for forward delivery when prices are tending so much 
upwards, For mixed numbers of Hast Coast hematite pig iron 
45s. 3d. per ton f.o.b, is now asked, and a large business 
has been done this week, merchants buying freely in order to 
cover sales which they have made to Russian consumers for 
delivery during the early spring. The demand for Cleveland 
hematite, which was so good last year for Russia—on account of 
the tariff war between that country and Russia—promises to be 
heavy this year, though the war has ended. Already a consider- 
able quantity has this year been sent; but not direct, the ports 
not being available hitherto, and the iron has therefore gone 
through Germany. On the whole, the exports of hematite pig 
from this district are not as heavy as they were last year at this 
time ; but that is due to the smaller tonnage required by Scotland. 
Last month 8628 tons of hematite pig were shipped from the Tees ; 
while in March, 1893, the quantity was 15,045 tons. More hematite 
is, however, consumed locally and in Sheffield. Spanish ore con- 
tinues to maintain the advance recently made, and 12s. 9d. for 
50 per cent. Rubio ore, delivered in the Tees, is generally quoted. 
e March statistics of the Cleveland Ironmasters’ Association 
were very satisfactory. They showed that out of 142 furnaces 
erected, ninety-two were in operation at the end of the month, 
four furnaces having been re-lighted during the month, one each 
at Newport, Tees Bridge, Cleveland, and Consett Works, all to 
roduce Cleveland iron, and a furnace was blown out by Messrs, 
Bolckow, Vaughan, and Co, Thus, at the end of the month, 
fifty-one furnaces were producing Cleveland iron and forty-one 
hematite, &c., and the production of the former was 116,015 tons 
—15,864 tons more than in February—and 131,467 tons—19,455 
tons more than in February—the total production being 247,482 
tons, or 35,319 tons increase. Part of this increase is due to the 
fact that March was three days longer than February. The large 
increase in make is thus not nearly so large as it looks, for, while 
the daily ave output for March was Sunder tons, it 
was 7 in February, and, if the months had been the same 
pny my the increase would only have been an increase of some 
12,000 or 13,000 tons. The stock of Cleveland pig iron amounted 
to 15,317 tons, or 7489 tons decrease during the month, notwith- 
standing the increased make. Producers reduced their unsold 
stocks by 9534 tons, but there was an increase in the stocks in the 
public stores, which is not likely to occur this month, as more iron 
will be taken ‘away on shipping account. Connal’s had 111,545 
tons .of Cleveland iron in their stores on March 31st (1384 tons 
increase for the month), and 37,335 tons of hematite (increase 178 
tons). The makers do not give their stock of hematite. 

Exports of pig iron last month were above a March average, 
reaching 79,817 tons, or 10,754 tons more than in February, and 

tons more than in March, 1893. ere was a large increase 
to Germany, which had over 20,000 tons direct and vi@ Holland, 
but some of this was en route for Russia. To Spain, Sweden, 
Norway, and Italy increased quantities were despatched, but the 
great feature was the large tonnage that went to Japan, 4895 tons, 
this being more than any other countries received except Scotland 
and Germany. To Scotland 30,370 tons were sent from Middles- 
brough, and 6940 tons from Skinni ve, 

The manufactured iron and steel trades are dull as far as the 
distribution of fresh orders is concerned, but just now that is not 
of much moment, for producers are well occupied on old contracts, 
and have generally a sufficient number booked to keep them going 
for the greater part of this quarter. Prices, therefore, are as a 
rule well maintained. The depression is most felt in the rail trade, 
where for long inquiries have been few ; indeed, railway enterprise 
seems almost dead at the present time, and cheap prices and cheap 
freights do not influence the trade in the right direction. For 
heavy rails £3 15s. net at works is quoted, but makers would not 
refuse business at 2s, 6d. less, Steel ship plates are £5 5s,; steel 
boiler plates, £6 5s.; steel angles, £4 15s.; iron ship plates, 
£4 17s. 6d.; iron angle, £4 12s. 6d.; and common bars, £5, all less 
24 per cent, and f.o.t. 

Mr. Waterhouse, the official accountant to the Board of Con- 
ciliation and Arbitration for the North of England finished iron 
trade, has reported that the average net selling price of finished 
iron in the district during the first two months of the year was 
£4 16s. 9°05d., or 104d. increase on the previous two months. 
Wages at the mills and forges are regulated by a sliding scale, 
based upon these realised prices, and for April and May they will 
continue the same as in the past two months. A decrease in 
deliveries was reported, partly due to February on | a short 
month, and partly to a decrease in the business of the bar trade. 





men have been working overtime since the commencement of the 


The realised prices of rails, and also of angles, declined 54d, per 
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ton, while those of plates improved 2s, 5d., and bars 8d. per ton. 
The particulars of deliveries and realised prices in January and 
February are as under:— 


Percentage Average net 

Descrintion Weight invoiced. of selling price 
I * Tons. ewt qr. Ib. total. per - 
£ 4 5 
Rails $8r 13 6 2-08 - 4 6 353 
Plates 11,161 11 2 23 42°13 - 4 18 971 
Bars .. 9,919 9 3 13 37°45 - 5 2 387 
Angles .. 4,871 8 1 22 18°39 4°13 507 
26,489 11 8 S .. .. 10000. 4 16 905 


The engineering industries continue well occupied, but much of 
the work was taken when prices were low, and will yield very little 
profit. Messrs. Thomas Richardson and Sons, at the Middleton 
Engine Works, Hartlepool, are making extensive additions to their 
plant and machinery, and are erecting a new forge and pattern 
shop. The wages difficulty in the engineering and ironfounding 
industries is still unsettled, but the men where they had not 
already ceased work have decided to postpone a resort to this 
action till the end of next week. Many of the men are disposed 
to agree to a compromise, and would be satisfied if the employers 
would concede half of what was claimed. Some of the non- 
associated employers have agreed to this, viz., 2s. per week on time 
rates, and 5 per cent. on piece prices, but they will adjust their 
rates to whatever settlement is generally made. The Iron Trades 
Employers’ Association adhere to their statement that the state of 
trade will not permit them to grant any advance, and they are not 
ready to agree to the suggested compromise. There is no doubt 
that marine engineers especially had to accept very low prices for 
many of the orders they have booked, as well for national as for 
private work, and thus they will be placed in by no means an 
enviable position if the labour market is forced upwards within the 
next few months. The employers have strongly urged the men on 
the advisability of forming a Conciliation Board by which all 
matters in dispute would be amicably arranged, but the men do 
not seem to be favourably disposed to this. So far only some of 
the moulders in the Tees district have come out on strike. Orders 
for new vessels are undoubtedly less numerous, but there is work 
booked ahead which will keep the yards in operation for months. 
As a rule, however, builders will not be pushed to complete their 
contracts, as freights are so low. Last month nine vessels of 
20,870 tons were launched on the Wear, making twenty vessels of 
55,839 tons for the first quarter of the current year, against nine 
vessels of 20,225 tons in the corresponding period of last year, and 
seventeen vessels of 37,164 tons in 1892. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


THE forecast in this column last week of another advance of 
wages to the colliers was fairly correct. I anticipated 5 per cent., 
but the audit awarded 3}, thus bringing up the aggregate advances 
to 30 per cent. above the standard of 1879. This is very satis- 
factory, apd if this can only be maintained for a time, coalowners 
and colliers may be well content. Coal is now at a reasonable 
figure, and colliers can earn good money. If coal should advance 
higher a reaction would be certain before long, and higher prices 
—as an ironmaster observed lately—mean increased cost of make 
to ironmasters, which would have to be neutralised by a reduction 
to ironworkers, whose wages are already very low. 

I am sorry to note that a certain amount of dissatisfaction exists 
amongst the younger colliers, who are told by interested 
opponents to the Scale that a higher advance should have been 
forthcoming. This slumbering discontent, unreasonable as it is, 
may bring trouble, in which case the colliers will not have much 
sympathy from the general public. 

An important meeting is announced to take place at the end of 
the month. This will be noticed _ 

A rather stormy meeting of the International Coal Company was 
held on Saturday last at Cardiff, when a fair number of share- 
holders were present. At a previous meeting a consultative 
committee ay been formed to investigate and report, and this 
report was brought forward and commented upon by Mr. Frank 
James. One of the grievances referred to was the high commis- 
sion paid for the sale of the coal, and comparisons were drawn 
between the expenses of, a larger yg Great Western 
Coal Company—which were shown to much less, The chief 
aim, however, of the opposition appeared to be to promote an 
alteration in the conduct of business, the company to “ its own 
salesman, After a lively meeting eighteen voted for the consulta- 
tive report, and twenty-six against, the motion for adopting it was 
therefore lost. The chairman remarked that bad it been carried 
the whole of the directors would have resigned, and they held 
proxies for £10,000. 

Easter holidays, as usual, told their tale in the interruption and 
lessening of business at collieries and docks. Cardiff total of coal 
exports last week was under 200,000 tons, or the loss of one-third 
the average. This, however, may be made up in part, though the 
present week has not exhibited much vitality. 

The falling off in coal exports last week was not confined to 
Cardiff—Newport and Swansea were also below their averages. 

The spring is, I understand, to witness a further development 
of the anthracite district, and, in addition, our coal reserves, those 
under sea, will very likely have further working. Morfa, one of 
Lord Swansea's collieries, is now being worked under sea, and a 
syndicate of Scotch capitalists are on the point of sinking upon the 
moors at Aberafon, which means an undersea colliery. 

I referred to these fields of coal reserves some time ago, as pro- 
mising some day to occupy an important position. One great 
tract is under Swansea Harbour, another from Llanelly to 
Saundersfoot. 

Colliers do not much like working under sea. I spoke to an old 
delegate upon the subject this week, and his fear was that one of 
the many “ falis” which constantly occur might bring in the sea 
and flood the collieries to the destruction of everyone in it. His 
— —_ that greater care and expenditure in work would be 
needed. 

Prices of best steam remain much about the same. Mid-week 
at Cardiff Exchange quotations were as follows: Best steam coal, 
12s, 6d. to 12s, 9d.; seconds, 11s. 9d. to 12s.; inferior, 10s. 6d. to 
10s. 9d.; best Monmouthshire, 11s. 6d.; seconds, 10s. 3d. to 
10s. 6d. House is now unmistakeably upon the declining scale, and 
the exceptional weatber continues to accelerate the downward 
movement. Last prices Cardiff were: Best house coal, 13s. to 
13s. 6d.; Rhondda No. 3, 12s.; brush, 9s. 9d. to 10s.; small, 7s. 9d. 
to 8s.; No. 2 Rhondda, 10s.; through, 7s. 9d. to 8s.; small, 5s. 3d. 
Swansea prices much about the same—anthracite from 9s. to 13s., 
according to quality. Patent fuel, Cardiff, 11s. 9d. to 12s. 3d.; 
Swansea from 10s. 9d.; demand moderate. Coke, Cardiff, con- 
tinues quiet, little or no movement in price. Furnace is selling 
ffom 15s. to 16s., and good foundry from 17s. 1d. to 17s. 6d. 

Furnace coke at Swansea is down tol3s, Pitwood is moderately 
brisk, prices unchanged—l14s. 9d. to 15s. 

At Cardiff, this week, it was stated that the demand for iron 
ore was falling off ; prices this week were :—Best Rubio, 11s. 9d.; 
Tafna and Garucha, 11s. 3d.; Porman, 10s. 6d.; Blaenavon and 
Dowlais works figured this week as the largest importers. 

The iron and steel trades remain depressed. For steel bars, 
consequent upon the iate slackness in the tin-plate trade, there has 
ae marked falling off, and for steel rails the inquiry is very 
limited. 

At most of the works the influence of dull times and holidays 
has had a perceptible effect. On Change Swansea mid-week it was 
reported that a slight improvement had taken place in pig iron, 
and that more inquiries for steel rails were coming in. e 
impression was that better times are ahead. In the matter of tin- 
plate there is little change in the situation, and it was a matter of 





comment that, notwithstanding the number of idle works, the 
make seemed to be quite sufficient for demand. Last week there 
was an increased export, reducing stocks by nearly 20,000 boxes, 
The total export was 69,056 boxes; quantity sent in from works, 
50,075 boxes ; total now in stock, 287,804 boxes. It was noticeable 
this week that buyers were disposed to speculate more for American 

i hopeful of getting better figures, 





uirements, but makers are 
and hold back. 

Good loadings are taking place this week, one for Russia. 
Swansea imported 1443 tons of tin-plate bars last week. The 
following were mid-week quotations, iron and steel, on ’Ch > 
Swansea, this week:—Glasgow pig, 44s. 24d.; Middlesbrough, 
No. 3, 36s, 54d.; hematites, 45s. 4d. for mixed numbers. Welsh 
bars, £4 l5s.; steel rails, heavy, £3 15s. to £3 17s. 6d.; light, 
£4 10s. to £4 15s.; steel sheets,' £6 10s. to £7 10s.; iron, £6 10s. to 
£6 lis. Bessemer steel, tin-plate bars, £4 2s. 6d. to £4 5s.; 
Siemens best, £4 5s, to £4 7s. 6d.; tin-plates, Bessemer steel cokes, 
10s. to 10s. 3d.; Siemens, 10s, 3d. to 10s. 6d.; ternes, 20s. to 24s.; 
best charcoal, 11s, 9d. to 12s, 9d. Block tin remains £69 10s, to 
£69 12s, 6d. 

The partial lock-out at some of the tin-plate works continues. 

At Briton Ferry fourteen mills were at work last week. 

At Cyfarthfa stocks of pig are on the increase, 

A prominent Swansea coalowner, Mr. Thos. Glasbrook, was 
killed this week by being thrown from his horse. The founder of 
the vee Mr. J. Glasbrook, was one of the promoters of 
Penrhiwkiber Company in the Aberdare Valley. 

The Plymouth fitters came out this week, having given a 
month’s notice to terminate, &c. It is stated that the notice is 
illegal, and that prosecutions will result. 

On Saturday a month’s notice was given by the stokers and 
evgi ted with the Tredegar Companies’ Collieries. It 
is understood that the notice was prompted by the South Wales 
and Monmouthshire Stokers’ and Colliery Enginemen’s Association, 
with a view to secure the eight hours’ shift. 

A meeting of Nantyglo tin-plate workers was held on Monday, 
when a resolution was passed condemning the concessions granted 
to the masters by the workmen at Pontymister. 

e distress which has so long existed among the Monmouth- 
shire works does not yet appear to have a ape men to meet 
employers in a conciliatory spirit. Probably out of the evil con- 
dition existing good may arise, as eg are likely to withdraw 
their capital ; and with lessened works, better prices may prevail. 

An important meeting of the Great Western Steamship Company, 
Bristol, was held this week. The annual report presented showed 
a credit balance of over £6000, after paying debenture interest. 
No dividend was declared, the balance being carried to the reserve. 
Opposition was taken to the management, but this was successfully 











NOTES FROM SCOTLAND. 


(From our own Correspondent.) 

THE tone of the Glasgow pig iron market has been firmer this 
week, with an upward tendency in prices. A_ considerable 
business was done in Scotch warrants from 43s. ld. to 43s, 24d. 
cash, Cleveland selling from 3ts, 4d. to 36s, 5d., and Cumberland 
hematite at 45s, 4d. cash; Middlesbrough hematite was steady at 
44s, 6d. 

The prices of makers’ pig iron are as follow:—G.M.B., f.o.b. at 
Glasgow, No. 1, 44s. Be No. 3, 43s. 3d.; rnbroe, No. 1, 
49s, 6d.; No. 3, 45s.; Clyde, No. 1, 49s. 6d.; No. 3, 46s. 6d.; Gart- 
sherrie, No. 1, 51s.; No. 3, 47s. 6d.; Summerlee, No, 1, 53s.; 
No. 3, 47s. 6d.; Coltness, No. 1, 56s.; No. 3, 50s. 6d.; Glengar- 
nock, at Ardrossan, No. 3, 48s.; linton, No. 1, 48s.; No. 3, 
45s. 6d.; Dalmellington, at Ayr, No. 1, 48s.; No. 3, 45s. 6d.; 
Shotts, at Leith, No. 3, 50s. 6d. 

The shipments of pig iron from Scottish ports in the past week 
were small, consisting of 4182 tons, against 5585 in the correspond- 
ing week. Therewas despatched to Canada 100 tons, South America 
50, India 125, Australia 165, France 16, Italy 513, Germany 185, 
Holland 65, Belgium 640, Spain and Portugal 95, China and Japan 
120, other countries 40, the coastwise — being 2068 com- 
pared with 3002 in the same week of 1893, 

There has been no change in the past week in the number of 
furnaces in blast, which is 67, compared with 70 at this time last 
year. Of the total, 40 are producing ordinary and special brands, 
24 hematite, and three basic iron. 

The demand for hematite pig iron appears to be steadily, if 
rather slowly, increasing, and the market for this class of iron has 
had a firmer tendency. wee) the past three months the imports 
of ironorefrom Spain into theClyde have amounted to 901,626 tons, 
against 987,356 in the corresponding period of last year. For a 
considerable time these shipments were practically suspended, 
but supplies are now being brought in somewhat freely. 

The steel trade is in an active condition, and there appears to be 
less of the speculative element than usual connected with it. A 
steady current of legitimate business, such as had not formerly 
been experienced for a long time, now characterises the trade, 
which continues to be occupied chiefly with the production of ship- 
building material, the demand for which is active and continuing 
to expand. 

The market for malleable iron is dull, that is comparatively 
speaking, and as contrasted with its condition at this time last 
year, e principal works are able to keep moving, but orders 
come to hand very slowly, although in the last day or two a 
—~ better feeling is reported. 

‘oreign business is dull in nearly all branches of the export trade 
as far asiron and steel s are concerned. This fact is borne 
out by the statistics of the iron and steel manufactured goods 
shipped from the Clyde in the past three months. The steel goods 
despatched in that time are valued at £91,494, against £127,559 in 
the first quarter of 1893 ; — machines, £61,904, compared with 
£7811 ; other machinery, £140,075, against £172,977 ; locomotives, 
£69,990, against £81,089 ; and miscellaneous iron goods, £221,069, 
against £300,260. The total exports for the quarter are thus 
valued at £584,532, ascompared with £763,697 in the same period 
of last year. 

Messrs. Alex. Wood and Sons, of Glasgow, have obtained for 
the fifth time in succession the contract to supply the platform 
weighing machines required in the Admiralty kyards for one 
year. 

Private advices received by Glasgow merchants report that 
orders for steel required in Canada have been recently carried 
off by United States makers in competition with this country. 
The opinion is also expressed that the United States will this 
year secure the bulk of the business with Canada in hoops, wire 
tubes, and sundry other lines that have hitherto always gone from 
Great Britain or the Continent. 

The new vessels launched from the Clyde shipyards in March 
numbered seventeen, with an aggregate tonnage of 20,647, com- 
pared with twenty-eight vessels and 26,638 tons in the same 
month of 1893. The output of the Clyde for the first quarter of 
the year has been thirty-seven vessels, with a total tonnage of 
57,983, against forty-eight vessels and 51,108 tons in the corre- 
sponding period of last year. The following figures give the com- 
parative =. of the first three months during the last fifteen 
years :—1880, 45,230 tons; 1881, 59,035 tons; 1882, 66,496 tons; 
1883, 81,578 tons; 1884, 62,760 tons; 1885, 38,412 tons; 1886 
28,558 tons; 1887, 45,770 tons ; 1888, 43,296 tons; 1889, 46,300 
tons ; 1890, 80,180 tons; 1891, 79,758 tons; 1892, 90,433 tons ; 
1893, 51,103 tons ; 1894, 57,983 tons. The new contracts placed 
in the past month are estimated at 30,000 tons, com with 
18,000 in March, 1893. 

There has been a somewhat improved feeling in the coal trade. 
The shipments are satisfactory on the whole, and there is a good 
business passing with manuf: ing consumers. The household 
trade is dull, in consequence of the milder weather. There is 
practically no change this week in coal prices, 





NOTES FROM GERMANY. 


(From our own Correspondent.) 

ALTHOUGH the holidays have limited buying rather i . 
there is still an an tendency in hen i fon sd peer pre 
and in the finished iron department there has also been quite a 
— tone prevailing. Some important Government orders for 
railway requirements are about to be given out, and though, per- 
haps, not so as was at first expected, they will still suffice to 
keep the shops well employed for a considerable time ahead, The 
sewn d demand —s in from Russia has, naturally, much 
improved the feeling in the iron industry, and the general out. 
look is decidedly encouraging. One of the large Berlin firms bas 
* an order for the Russian Government amounting in valuo to 
M. 1,800,000, and another machine factory is also vigorously en 
gaged on orders recently received from the same country, 

ere is good news coming in from the Silesian iron market 
So far as inland demand is concerned the pig iron trade con. 
tinues to improve steadily ; on foreign account there is, on 
the whole, not much doing, but still, compared with what 
export trade has been at the end of last year, the present 
state of affairs may be considered as pretty favourable. A 
brisk employment is to be noticed in the different branches 
of the malleable iron business, bars and plates being specially 
well ee for at the present moment, both on home 
and on foreign account. The business done in finished iron to 
Russia has much improved lately, and the prices granted are 
reported to have been considerably higher than those paid by home 
consumers, At a general meeting lately held, Silesian dealers 
have resolved to raise the prices for bars on M. 105 p.t. 

The position of the Austro-Hungarian iron market continues to 
improve. Full employment is noticeable at most of the iron works, 
and buyers bave, in some instances, found it difficult to place 
orders for immediate delivery. The various branches of the manu 
factured iron trade are briskly employed ; orders for heavy plates 
and also for structural material come to hand freely, and the mills 
have their order books filled up to and beyond the end of the 
a quarter. The shipbuilding and engineering industries are 
ikewise satisfactorily occupied, and there is quite a healthy 
activity noticeable at the wagon shops, some important orders- 
one for 200 load — for the Aussig-Teplitz Railway—having 
been granted to Ringhofer-Prag. The iron business in France con 
tinues quiet. Pig iron is in moderate request, and quotations are 
not very firm in consequence, The different branches of the 
finished iron and engineering department are in good employment. 

Some rather important plate orders for marine requirements 
have just been given out, amounting to about 2000 t. Official 
quotations have not changed ; for orders of some weight, conces 
sions of 2f. to 2°50f. are easily obtainable. List price for bars ix 
150f. to 155f. p.t.; iron plates, No. 1, 160f. to 165f.; plates, No. 2, 
190f. to 195f.; galvanised wire, 326f. to 332f. p.t. at works, 

The situation in the Belgian iron market remains about stationary, 
it does not become worse, but still shows very little appreciable 
improvement. Prices are, ——— to those in the beginning of 
January, pretty firm. The production of pig iron was, from Ist of 
January to end of February of present year, 137,650 t., against 
125,965 t. for the same period the year before. Ofticial quotations 
are, for Luxemburg forge pig, 45f. to 54f.; foundry pig, 47f. to 
48f. p.t. Bars, No. 1, 110f., in some instances 113f. p.t.; No. 2, 
117f. to 119f.; No. 3, 122f. to 124f. gee are standing on 
112f. to 114f. ae for export, 108f. to 112f. p.t. is quoted. Iron 
plates, No. 2, for export, 124f, to 128°50f. p.t. 

Since last week’s letter demand has perceptibly increased in all 
branches of the Rhenish-Westphalianiron industry. On the whole 
pig iron continues quiet, and the prices paid are, in most instances, 
too low when compared to those of the raw materials. But there 
is quite a hopeful tone prevailing generally, and prospects for the 
future development of the iron trade are considered to be fairly 
good, Finished iron makers are still for the most part pretty full 
of work for immediate specification, and for present delivery 
prices are being well maintained. Bars are in ve request, 
and there is likewise a healthy activity noticeable in the girder 
trade, prices showing a stiffening tendency. For both articles 
foreign demand is still extremely weak. Heavy plates are satis- 
factorily inquired for, but there is still not the slightest advance 
in quotations perceptible. Much the same can be told of sheets, 
although for that article « number of rather important orders have 
been coming in, and the mills are all — employment, In the 
wire trade there are decidedly more ers coming in this week 
than last, some producers being booked forward with their full 
make to the end of present quarter. The activity at the foundries 
and machine factories continues irregular, and generally speaking, 
anything but satisfactory. At the wagon shops a lively occupation 
is noticeable owing to some important orders lately received. 

Daring the week now past, the following have been the list prices 
per ton at works :—Good merchant bars, M. 100; angles, M. 110 
to 115 ; girders, 87°50 to 92°50; hoops, M. 110 to 117°50; billets 
in basic and Bessemer, M. 80; heavy plates for boiler-making pur- 
_ M. 150; tank do, M. 140; steel plates, M. 140; tank do., 

. 130: sheets, M. 130 ; Siegen thin sheets, M. 120 to 125. Iron 
wire rods, common quality, M. 112 to 116; drawn wire in iron or 
steel, M. 101 to 120; wire nails ,M. 125 ; rivets, M. 140 ; steel rails, 
M. 112 to 115; steel sleepers, M. 106 ; fish-plates, M. 108 to 110: 
—_ sets of wheels and axles, M. 270 to 280 ; axles, M. 220; 
steel tires, M. 215 to 230; light section rails, M. 95 to 100. 

During the first two months of present year export in coal from 
Germany was, in tons, as under :— 


1894. 1893. 1892. 1s9l. 1890. 
1,492,784 1,468,804 1,221,652 1,411,11 1,518,800 
To Russia 20,809 21,735 19,279 17,500 30,500 
To Austria ° 630,580 715,482 527,827 587,000 628,000 
ZOTMMF 2. co oe 9,700 5,862 7,835 10,400 19,400 
To Low Countries.. 476,088 483,492 1,016,188 _ - 


Import during the same period of present year was 516,161 t., 
against 454,500t. in 1893. In February alone, import was, in 


tons :— 
Total, From England. From Belgium. 
1894 .. 225,831 +» 146,396 .. .. .. 80,826 
1898 .. 208,517 116,080 .. .. .. 29,758 
1892 .. 212,876 142,488 .. .. .. 28,469 








AMERICAN NOTES. 
(From ory own Correspondent.) 
New York, March 28th. 

THE improvement in the commercial world, as indicated by clear- 
ing house returns and railway shipments, is not encouraging. The 
industrial situation is gradually getting into more satisfactor) 
shape. Traffic on railroads in the North-west has been somewhat 
obstructed by storms. Navigation on the great lakes has opened, and 
heavy shipments of iron, coal, and lumber has been waaee Trade 
prospectsare not particularly bright, as distributors in wholesale and 
retail circlesare refusing tosell or buy beyond the most urgent neces- 
sities, The banks have plenty of idle money. The demand for money 
is lighter than for ten years. New enterprises are contemplated in 
every branch of activity, and. building operations are being entered 
upon earnestly atall the largercities. No gold went abroad last week. 

e Seigniorage and tariff questions are giving bankers and manu- 
facturers a good deal of concern, The general belief is that when 
they are disposed of an influx of orders and of new enterprises 
will inaugurate the prosperity which the American public never 
for a moment doubt is ahead of them. po Bere is very dull at 
18 dols, for No. 1 at tide water ; forge, 11 dols.; billets, 17:50 dols.; 
steel rails, 24 dols.; plate iron, 20 dols. to 25 dols. per ton. _ 

The steel castings manufacturers have effected a combination by 
— they will be able to terminate the excessively low prices pre- 
vailing. 
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5771. EXTINGUISHERS for Om Buryers, C. Harmer, 
London. 


TOE eT a eee Foe Laathertasrow, 

57 L ll Lasets to Borries, W. Heppenstall, 

— Exornes, W. Kane and R. C. Ross, 

ont Me rename Enornes and Motors, J. Prentice, 

wth tennant MecuanisM, A. J. Boult.—( The Bethlelem 
Iron Company, United States.) 


-73, Boots, 8. H. Foden and Liverpool Rubber Co., 


Liver 
“iaveppol Gus Copat VarnisuH, 8, Banner, Liver- 


vol. 
i Ivprovep TubULAR BoiLers, M. Gehre, Liver- 


1. 
ssi, ATTAC ninG Mirgors to Surraces, H. Bernheim, 
Liverpool. 
5782. ORGANS, R. Hope-Jones, Liverpool. 
3, Gor CLuss, T. A. Vesey, Liverpool. 








. Seat Lock, F. J. Greenwood and H. Greenwood, 
“London. 
4785, LETTER-bOX Protector, E, Levey and A. W. 
_Fisher, London. 
786, Rockine Crapves for Basies, T. M. Cannon, 
“London. 
737. Srayine Combustion CHAMBERS, J. Preston, 
London. 


5788. ATTACHING HANDLEs to Brooms, E. J. Mitchell, 
London. 

5789. InpicatiING Moisture in the Arr, L. Turner, 
London. 

. Apparatus for Puriryina Leap, J. A. Mayo, 
London. 

\701. Crosine Vessexs and the like, F. W. Golby.—(Z. 
Wolf, Germany.) 

O72. NANITATION, R. C. Sayer, Bristol. 

5703. Laprovep Fire-PLaces and Ranogs, W. Turner, 


London. 
5794. Lames for Carriaces, T. H. T. Chalon, 
London. 
5795. Metat Roors, C. Pegram and O, P. Parsons, 
London. 
5796. Conpurr Systems for Exvecrric Raitways, 


H. A. F. Petersen, London. 

5707. Toots for Breakine up Coat, &c., W. Sellar, 
London. 

5798. CLutcu Pciieys, R. Haddan.—(W. W. 
United States.) 

5799. Epce Runxser, H. V. 
Mexico.) 

/800. IMprovev Covers for Topacco Pipgs, C. Vuillard, 
London. 

5301. Dravent Proor Cycie Lamp, W. J. Shepherd, 
Croydon. 

ssi2. Type-wrirers, R. W. Barker.—(C. C. Balston 
and F. W. Barker, United States.) 

$08. MeraL-cuttino Macuines, H. H. Lake.—(/). 
Hammond, United States.) 

5304. Sream Borers, L. 1. Seymour, London. 

805. Foo SIGNALLING on Rattways, A. E. King, 
London. 

5806. DyNaMo-ELEcrRic Macuines, A. 8. Baxendale, 
London. 

‘07. A DupLex Evectricat Sarety Fuse, The Edison 
snd Swan United Electric Light Company, Ld., and 
U, F. Procter, London. 

5808. Nirric Actip, J. D. 
London. 

5800. Wee ws, H. Sichelschmidt, London. 

5810. Scarro.vine, J. W. Flower and R. J. Cousins, 
London. 

OSLL, TorLer Giasses, J. W. Flower and R. J. Cousins, 
London. 

‘812. CanpLesticks, J. W. Flowers and R. J. Cousins, 
London. 

5813, a up Books, Re.igers, &c., H. 8. Dean, 
Lond 

‘814. Stoves for Buryinoe Ort or Spirit, J. Neville, 
London, 

5815, IMpRovep Boxts for Lock-nuts, A. B. Ibbotson, 
London, 

58.6. ELecrRicaL MEasurina INstTruMENTS, H. H. 
Lake.—(B, Weston, United States.) 

‘817. FIRE-gscapes, W. Morton and J. Marshall, 
London. 

5818, MustTarp-pot, W. 

Russia, 

319. IMPREGNATING AIR, J. Schmeiser and A. Billig, 
London. 

1820, Means for Conveyine 
London, 

‘821. Apparatus for Exrractine Fat, F. J. Machalski, 
London, 

9822. Watcues, C. A. Allison.—( 7h. 
pany, United States.) 

1823. Buneinc Apparatus, L. Wagner and J. Marr, 
London. 

5824. Bunorne Apvanatus, L. Wagner and J. Marr, 

ondon. 

5825, Ripine Aprons, G. Neale, London. 

5826. PREPARING BACKINGs and Propuctno STEREO 
Biocks, J. Brown, London. 

5827. TuRBINES, R. Pearson, London. 

5828. REFRIGERATING Apparatus, W. W. Harris and 
A. M. Perkins and Sons, London. 

829. Fences, A. B. Greig and W. Walkden, London. 

0. Manuracture of FERROCYANIDE of PoTassiuM, 

“AE. Hetherington and E. K. Muspratt, London. 

‘831. Propuction of AtLoys of Soprum with Leap, 
A. E. Hetherington, F. Hurter, and E, K. Muspratt, 

London. 

“432. Manuracture of Cyanipe of Soprum, A. E. 
Hetherington, F. Hurter, and E, K. Muspratt, 
London. 

‘$83, DistarsuTinc Canps and Enyevopes, L. F, A. 

Quernel, London. 

934. ARMOUR: “PLATES, J. M. Stummer, London. 

835. Copyinc Macuings, F. W. Schafer, London. 

‘836, Cake Macuings, P. D, Harton, London. 

eel SIGNAI. Apparatus, J. D. Taylor, 
London, 


Wallace, 


R. Read.—{H. Mantey, 


Darling and H. C. Forrest, 


L. Wise. —(A. 


Raymond, 


News, G. H. Jones, 


Star Watch Com- 
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838. Warer Gavors, J. Dewrance and G. H. Wall, 
London. 

0339. Brake and Foot-rest for Bicycues, W. A. Stan- 
field, Belfast. 

5940. Braces, T. W. Offin, jun., London, 

5841. Stoprer for Mepicine, &c., Botries, J. Rees, 
London. 


5842, Pomp Wets, G. Roe, London. 

5843. Gas and OIL ENoINEs, J. P. and H. G. Binns, 
Halifax. 

5844. BLock Fioorino, T. Robb, Glasgow. 

5845, Winpow Sas Frames, T. Robb, Glasgow. 

a Drainino the Roors of BurLprnas, T. Robb, 


sear % and the Weavine of them, W. Bowden, 
Manchester. 

5848. ENveLropes and Wrarpers, M. F. Purcell, 
Dublin, 

5849, Game and ices, Apr iance, W. H. Har- 
graves, Leiceste: 

5850. CONNECTING ‘Geauwa Fasrics to Matrresses, &c., 
phd Knowles, D. Muckley, and F, W. Monks, Man- 
chester. 





6851. Macninery for Roving Fisrous MarTeriAL, J. 
wson, Bradfo. 
a Pemeaaen, F. and W. H. Boothroyd, Hudders- 


5858. Dye for Corrox, Brooke, Simpson, and Spiller 
and A. G, Green, London, 

5854. Pweumatic Trre Covers for Cycigs, R. Wild, 
Manchester, 

5855. Loom-sHuTrLe Guarps, J. Sugden and H. 
Hanson, Bradford. 

5856. Paws for CoaTina Iron, H. P. Scott, Newcastle- 
on-Tyne, 

5857. CincuLatinc Ferp-waTer, W. H. Kirkaldy, 
Newcastle-on-Tyne. 

5858. IMPROVED PenciL Saarreners, R. Buchanan, 


Glasgow. 
5859. CycLe Cranks, R. W. Teale and E. Barnes, Bir- 
mingham, 
a> Puorocrapuic Cameras, A. J. Buncher, Bir- 
ming " 
5861. Saucepans, 8, C. Hathaway, Birmingham. 
5862, Frepinc Printino MACHINES, J. Salisbury, 
cashire. 
5863. 
B 


— Boxes for Execrricity, H. Reason, 


5864. = W. Walker, Dundee. 

5865. Botts and Nurs for Macuinery, E. T. Martin, 
London. 

5866. A New Partour Game, H. O. Roberts, 
Gloucester. 7 

5867. PropeLtinc Suires by Screws, J. Du Boulay 
Salisbury. 


5868. Sewer Pires, W. Morris, Glasgo 

5869. by nl for CLoseEts, G. Somale and W, Cock- 
burn, Gla: 

5870. Oxwwenno inpico Bugs and the like, J. Grime, 

lasgow. 

Box-pLeats in Dresses, A. Roberts and H. 

McKenzie Speakman, Liverpool. 

5872. Fixinc Casement Winpows, T. Jenks and T. 
Hook, Bath. 

5873 HAWKERS’ Macutne, W. H. West, Norwich. 

a a el for BEVELLING Gass, G. Harrington, 


5875. Burrinc, 8. Hey.—(The Globe Buffer Company, 
United States.) 

= a Suuttves, H. Merrall and J. Wadsworth, 

eighle. 

5877. Evaporatina, F. M. Robertson, W. 8. Miller, and 
H. 8. Fearon, London. 

5878. Bracetet, A. H. Paton and E. H. Walters, 
London. 

5879, Coau Scutties, K. M. Kinlock, London. 

5880. — and other MATTRESSES, M. Silverman, 

5831. Hooks and Eves for Dresses, J. C. Foley, 

ndon. 

5882. IncupaTors, 8. Mann. 

5883. SHape and other 
London. 

5884. DRAWING -orr Water from Tanks, R. Green, 
London, 
5885. HorsgsHoss, F. R. Metcalfe, London. 

5886. ComBrnaTion Prayer Book and Porse, L. Pond, 
London. 

5887. Breakrast Tray for Invatips, &c., M. Cross, 
London. 

ae — Cieaners, C. F. Pond and E. J. Hallam, 

ni 
5889. Bitviarp Cve Tips, A. B, Sparrow, London. 


London. 
Hoxpers, W. McKenzie, 


5890. ProportionaL Compasses, &c., E. A. Lumley, 
London. 

5891. Lamps, W. Barns, jun., and C. ©. Hillsdon, 
London. 

5892. PERFORMING MULTIPLICATION, &c., L. Vignes, 
London. 

5893. Rotary Enornes, H. J. Smith, London. 

5894. CycLe Rest, F. Dinnebier, London. 

— Cuvorine Gas, G. Webb, jun., and G. Webb, 


London. 

5806. oOo for Bags, J. Y. Johnson -(E. P. Hinkel, 
Germany.) 

5897. Drop-pown Guns, J. Robertson, London. 

5898. Stove for WARMING GREENHOUSES, H. T. Fenlon, 
London. 

5899. FLatTrenine Stones, Chance Brothers and Co., 
Ld., and J. E. Scott, London. 

5900. Sreamine Wueat, J. Thornton and C. W. Bower, 
London. 

5901. Pray Ciuss used in Go.r, J. C. Montgomerie, 
London, 

. “ Putrers” used in Gotr, J. C. Montgomerie, 
London. 

5903. ApPaRATUs for TeacHine Music, W. J. Stovhill, 
London. 

5904. ARRANGING Pistons, W. ©. Carter and W. T. 
Andrews, London. 

5905. Cutrinc Bans, &c., into Lenorus, 8. Hunter, 
London. 

5906. Boat Davits, T. Lewis, London. 

5907. Sarety Stirrup, A. Dewsbury and H. Vincent, 
London. 

5908. CoupLine for Hose Pires and Tunes, J. Eugster, 


5909. Piva Co ms, J. A., &, 
Manchester. 

5910. AttacHMENT for Tonacco Pires, W. Plowright 
and T. Bowyer, Manchester. 

5911. Manure, H. Hencke, London. 

5912. Steam Vatve, J. Casey, London. 

5913, ALTERNATORS, J. 8. Raworth, London. 

5914. InpExine Books, C. W. A. Brooke and G, R, Gill, 
London. 

515. Lace, R. Raffety, London. 

5916. Gas Enaines, W. von Pittler, Londun. 

5917. TELEPHONE Systems, Sir C. 8. Forbes, Bart., 
London. 

5918. Arc Lamps, 8, 8. Allin and W. H. Wood, 


and J. Fletcher, 


ndon, 
5019. Brake Gear for VenHicLes, J. D). Cleminson, 
ondon. 
5920. Looxinc Guassgs, &., E. Edwards.—(A. Rost, 
Austria.) 
5921. TELEPHONE CoMBINATION, Sir C. 8. Forbes, Bart., 
and The Domestic Telepone Company, Ld., London. 
5922. — Execrric MacHrIne, A. "Howard, 


Lon 
5928, “Raistxo, &c., VENETIAN Buiinvs, H. Choat, 
5924. nHaxor Es, F. Rau and E. R. Wagner, 


Lon 
5925. Huatiso Air, G. Seagrave, J. H. Pickup, and 
L. Moritz, London. 


5926. EnveLorrs for Enciosina Lerrers, P. G, Ogle, 


ndon. 
5927. G. Greenhill, London. 


oO. 


Swines, A 
592s, STEAM Boiuers, J. F. Green, London. 
5929. Pocket-Books, E. de la Rue, London, 
5930, NAVIGABLE ho J. Frick, London. 
5931. VeHIciEs, E. . Clubbe and A. W. Southey, 
London. 
5932. VEHICLES, E. J. Clubbe and A. W. Southey, 
London. 
5933. DEsULPHURISATION of MATERIALS, R. Buchmann, 
on. 
5934. Extracting Metats from Ores, W. Perkins, 
mdon. 
a Paneis for Clock Cases, &., W. F. Wright, 
mdon. 
~~ — Suction Prorectine Cap, L. Beckmann, 
on. 
~ Fog V. A. Fayaud née L. A. M. Girardin, 
re — InpicaTinG Pen Houper, L. A. Edwards, 
=. Compounp for Makinc Matones, H. Priester, 
ae Starinixa Devices for Fire-arms, T. G. Russell, 
5941. WEIgHING Macuines, H. G. Harris and E. Hore, 
London. 
= Hansom C. A. M. Wartski, London. 


.» Rotary Enoives, B. W. and H. ter 
London. 


Kuile, 








5944, FirepLAce ScREENs for Piants, F. H. Rosher, 


22nd March, 1894. 
5045. InpicatTiInc Dravout A, E. Wilson and T. Thorpe, 
Bristol. 
oe. SUBMARINE VESSELS, &., R. Rutley, Tunbridge 
ells, 
= and Stee, Framinc, W. Thompson, Wex- 
wom ed Sketcuine Easexs, R. C. Daws, Brad- 
5949. WHEEL Bearinos for PLovcus, J. B. Edlington, 
Gainsborough. 
59 al Measvurina Appakatus, J. B. King, Stonehouse, 
von. 
5951. Sirk CLeaninc Macutnery, 8. Fisher, A. Mellor, 
and G. Wolfenden, Huddersfield. 
5952. Preparation of Ramie Fisre, J. Mackenzie, 
Yarm-on-Tees. 
0, Wallis, Newcastle-upon- 


5953. CycLe WHEELS, G. 
Tyne. 
5954. ATTACHING TirEs to CycLe Rims, J. 8. Martin, 


undee, 
5955. Utitising Waste Heat from Furnaces, J. 
orrocks, ton. 


5956. Steam Generators, J. Thorn, Liverpool. 

5957. Crank Arms, &c., of VELocIPEDES, 0. Pihlfeldt, 
irmingham, 

5058. a Lock for Bicycies, C. Browett, Bir- 


ming! 
5959. haem and Latcngs, A. Brown and H. C. Pruce, 
Birmingham. 
5960. Banp or Rove TigHTENING ArPpARATUS, J. Ellison, 
London. 
5961. Stipiva Winvows, T. Shurmer, London. 
5962. FuRNaces for TREATING Rervuse, F. W. Lacey, 
Bournemouth. 
= er Cocks for Gas Fires, &c., A. M. Melvin, 
8; 
5964. peau for WasHinc Paper Putp, A. Cannon, 
London. 
5965. SHEARING the FLances of Iron, J. Chapman, 
Manchester. 
5966. Game and Toy, G. James, Birmingham. 
5967. ane » Blissett, H.8. Fearon, and A. Pullan, 
mdon 
5968. ProrecTtinc Metat Sorraces, &c., A. Martyn, 
London. 
5069. Fan a mong W. P. W. and A. E. W. Browne 
and R. 8. Bozon, Birming! 
5970. Vatves for Preumatic TrREs, F. Creassey, Not- 
tingham. 
ee Apparatus, A. G. Adamson, 
5972. PHotocrapHic CHanoinc Box, W. Cuthbertson, 
Glasgow. 
5973. FILTER Presses, T. F. Seitz, Glasgow. 
5974. PREVENTING VEHICLES Roxninc Away, R. C. 
Sayer, Bristol. 
5975. Sream Generators, J. J., T. F., and J. W. Mel- 
drum, Liverpool. 
— Sa CaRDBOARD Boxes, &c., J. Jowett, 
‘ord. 
5977. Dryinc Woot, J. Dawson and H. Lockwood, 
Bradford. 
5978. TREATMENT of VEGETABLE SupsTANceEs, R. Hunt, 
iverpool. 
5979. Cusnions for Bittiarp Tastes, W. F. Telfer, 
Newcastle-on-Tyne. 
5980. APPLIANCES for Sawinc 
Birmingham, 
5981. Sarery Lamps, G. Sykes, Manchester. 
5982. Lapet Destroyer, W. F. J. Barrette, Guernsey. 
5983. —— Hay, Srraw, &c., H. B. Fi 


,- eming, 
5984. Gonmene Pens, J. H. Stonehouse, London. 
5985. TorPEDoEs, L. Epstein, East Twickenham. 
5986. TORPEDOES, L. Epstein, East Twickenham. 
5987. TorPEepogs, L. Epstein, East Twickenham. 
5988. TorreDogs, L. Epstein, East Twickenham. 
5989. MANIPULATING SEARCH -LicHTs, W. Elworthy, 
ndon. 
5990. ORNAMENTAL BotrLe Cover, A. Tuck and W. 
Shaw, Lo 


Mirres, G. Renwick, 


mdon. 
5991. CanDLEs, J. K. Stewart, London. 
5992. Apparatus for the Game of BiILLiaRvs, A. J. 
Altman, London. 
5993. MecHaNicaL CLOTHES WASHER, A. P. Lundberg, 
London. 
5994. Soap Tray, J. R. Rowland, London. 
5995. TACK-HOLDER and CaRPET-LAYER, J. R. Rowland, 
London. 
5906. Sanitary Sink for Lavatories, J. R. Rowland, 
London. 
sy Purses or Baas, F. M. Tate and L. Blumfield, 
ndon. 
5998. na, J. Maynes and C. L. Watchurst, 
mdon. 
5999. CLEANSING CLOoseT Basins, A. and F, G. Johnson, 
London. 


bag ote a RING Svccar into Bacs, W. E. Bardgett, 

ndo. 

6001. Apetavarsen of the Fiyinc Power of Brrps, B, 
London. 

6002. Paint, J. E. Williams, Manchester. 


6003. Or Enornes, E. Lange, London. 
6004. YetLtow CoLourinc Matters, F. Muhlert, 
London. 


6005. Printine Macuiygs, R. F. Sproule, London. 

= -o—ggaaaaa for GLAZING LeaTHER, W. T. Smith, 
ni 

6007. Scrippcers, &c., W. Bryden and H. Stansfi 


Jd 


6034. REVERSIBLE Back and Cover for Seats, G. H. 5. 
Farrant, London. 

6035, Fapric for SurcicaL Sy LinTs, A. G. Brookes.— 
(B, A. Tracy, United States.) 

60386. Extraction of Letrers from Post-noxes, J. 
Longley, London. 

6037. AFFIXING METAL MEDALLIONS, H. A. Wanklyn, 
London. 

6038. Automatic Suppiy of DisinrectTinG AGENT, B. 
Clauder, London. 

6039. WasHinc Boarps, J. Hall, London. 

6040. Game, R. Smith, London. 

6041. PostaL ENVELOPES, A. E. Ruddock, _ London, 

6042. Cycies, H. E. Green, London. 

6048. Cameras for PuorocraPuic PuRposes, 8. 
Murphy, London. 

6044. PostaL Exvetores, W. C. Muirhead, London. 

6045. VENTILATING Harts, F. Wright, London. 

6046. ELEcTROLYsiIs of *BALINE So.utions, L. A. P. 
Liénard and H. E. A. Li¢nard, London. 

6047. Tension of Piano STRINGS, &ec., I. Lawrence, 
London, 

6048. Vatves, &c., R. T. Glover and J. G. Glover, 

ndon. 
6049. _ OrrensivE Matirers, J. B. Allictt, 


J. 


mi 

6050 a F.ivsHine Cisterns, W. H. Allen, 
London. 

6051. Catcu for Cottieny Caces, H. F. and W. F. 


omas, London. 
6052. Jornts for Prres and the like, J. S. Williams, 
ndon. 
6053. VaLvEs for Pneumatic Tirvs, C. F. Wood, 
London. 


6054. BLeacuinc and Dye.ne, Dr. H. Lange and Ir. 
R. Himberg, London. 
6055. RerricERators, J. C. Wilkinson and the Army 
and Navy Co-operative Society, London. 
6056. Ratcnet Mecuanism for Dritis, H. Baschy, 
mdon. 
6057. Connections of ELEcTRICAr 
Edmunds, London. 
6058. CoIN-FREED APPARATUS, R. T. and J. G. Glover, 
London. 
6059. NEUTRALISING VIBRATION of Macuings, A. I’. 
Trotter, London. 
6060. Lusricator, C. C. Young, London. 
6061. Hypravutic Macuings, T. Keetman, London. 
6062. Oi Lamps, A. H. Griffiths aud T. B. Smith, 
Birmingham. 


Conpuctors, H. 


24th Marek, 1804. 


i oF Siwe Lip Burrer-b x, J. McCarthy, Water- 
6064. Deatinc with Reruse 


Tomlinson, London. 
6065. Cricket GLoves and the like, T. A. Ward, 


of CrEamERIEs, T. 


mdon. 

6066. Macuine for Pressinc Horsesnoes, W. Inch, 
London. 

6067. Improvep Sevr-actinc Mugs, J. Wood, Derby- 
shire. 


6068. SmincLe-RaiL Traction, R. C. Sayer, Bristol. 


6069. Wire Woven PNEUMATIC Tint, W. Davidson, 
Middlesex. 

6070. SketcHinc Box for Artists, A. E, Edwards, 
Nottingham. 

bar saaasamane C. Haigh and E. 8. Hilton, Hudders- 
eld. 

6072. AppLiaNces for Makinc Castincs, W. Bailey, 


Newcastle-on-Tyne. 

6073. MemMoraNDUM and Norte S.ips, R. 8. 
Birmingham. 
6074. ATTACHING 

Bristol. 
6075. Steam Generators, J. J. Tinker, Manchester. 
6076. SEPARATING CREAM from MILK, J. Rawlinson, 
Longport 
6077. CIGARETTE Ho.pers, J. Ridley, Northgate, Bury 
Edmunds. 


J. B. Brooks, Bir- 


ming! 

6079. Seoacee Pires, G. Beddoes and T. Allen, Bir- 
mingham. 

6080. Pepa.s, E. Jones, Birmingham. 

6081. Makinc Woven Wire Martrresses, 8. Wikon, 
Birmingham. 

6082. PRopettinc Warets for Vessets, L. Brown, 
Glasgow. 

6083. WHEELS, J. Adair, Waterford. 

6084, Steam Siena WHIstTLEs, J. W. Sampson and T. 
L. Mitchelmore, Southampton. 

6085. WATER-cLOsETs and Unrinats, J. Shanks, 
Glasgow. 

6086. Book-RE=Ts for ScHoot Desks, 8. Bridge, Stour- 
bridge. 

6087. SPANNERS, J. G. Lowe, Glasgow. 

6088. SicNaLLinc Apparatus for Raitways, C. 
Gibson, Glasgow. 

6089. Protectinc E.rectricaL Conpuctors, J. 
Kingdon, London. 

6090. LAMP-LIGHT ExTINGUISHERS, W. F. J. Barrette 
and W. Davies, Guernsey. 

6091. Gas and OL even T.A.W. Clarke, Laleastan. 

6092. FacititaTinc the SKETCHING of Views, J. R. I 
Wilson, London. 

6093. IMPROVEMENTS APPLICABLE to Pianos, E. Benson, 
Liverpool. 

6094. Tosacco Pires, W. Sutcliffe, Liverpool. 

6095. Tires for CyrcLe WHEELS, A. Wolff and P. Cor- 
donnier, London. 

-“ Gas and Ow Motor Enaines, W. Le P. Webb, 


Mason, 


Cotiars, &c., to Sarts, C. Steer, 


6078. a CycLe SapDLEs, 


R. 
A. 





London. 

6008. Arr CompressinG, &c., ENcines, F. B. Deering, 
London. 

6009. CrcLe Sappues, H. H. Lake.—(J. Achard-Milhet, 
France.) 

6010. Orcanic Sunstances, H. H. Lake.—(F. Deluigle, 
France.) 

6011. PicrurE Frames and Mov.pinas, A. H. Edells, 


ndon. 

6012, Tires for Cycies, E. G. Wood and E. Armitage, 

London. 

6013. REFRIGERATORS for Coouinc Liyvins, J. Alty, 
ndon, 

6014. Vatve Gear for SreaAM Encines, T. Cooper, 


ndon. 
6015. MgasuRiNG Mirre Joints, T. H. Wyatt, Bir- 


ming’ 
6016. Tza and other Trays, A. Green and H. Green, 


mdon. 
6017. Hincrs for Gates and Doors, G. Clinton-Baker, 
London. 
6018. SPRINKLER, &c., W. C. Burt.—(4. Burt, New 
Zealand.) 
po Kwittinc Macuines, G. Blunt, London. 
a and CARRIAGE TIRES, G. H. Taylor, 


6021. oo or PotisHing Wueat, A. H. Beasley, 


London. 

6022. BREECH-LOADING and other SMALL Fire-arms, T. 
Perkes, London. 

6023. Hot-waTER Boitsers, W. Forster, London. 

6024. * gana Urinat, BE. Edwards.—(0. Fitzke, Gcr- 


e025. | 
“3 or Dryers, R. Haddan.—(F. D. Cummer, 
OO nited States.) 
6026. Resonant Support for Castors, F. L. Goulvin, 
London. 
6027. WasHERED Door Hinces, Tonks, Ltd., and W. 
Nock, London. 
6038. ELECTRO-DYNAMO Macuines, &v., 8, Jevons, 
London. 
6029. MANUFACTURE of Paper, &c., Tuves, J. Pinfold, 
London. 
6030. Forminc TuBULAR ARTICLEs of SHeet Meta, J. 
Pinfold, London. 
6031. Furnaces for Steam Borers, F. Alessi, London, 
= TREATING Cotton with CeLLuLorn, F. W. Oliver, 
on. 
6033. MANUFACTURE of CerTAIN REMEDIEs, A. Zimmer- 
mann.—({The Chemische Fabrik auf Actien, Germany.) 





6097. Covers for Booxs, &c., J. H. and J. Stewart, 


mdon. 
6098. Fotpinc Bipet, G. H. H. von Mayenburg, 
li 


rlin. 

6099. Non-conpuctine Coverine for Pirgs, J. Justus, 
Birmingham. : 

6100. SUSPENDING Taxsiets of Soar, S. J. Wiseman, 


Southampton. 

6101. VENETIAN Buinps, R. Youngman and A. Louks, 
Aston-juxta-Birmingham. 

6102. The ‘‘SHan” ConpENSER Pipe, D. M. Shaw, 
Inverness. 

6103. BLotTTinc Paper, F. W. Gallagher and C. M. 
Jackson, Torquay. 

6104. VENEER MANUFACTURE, C. Késter, gaa 


6105. Percussive Apparatus for Dritiimc, J. McK 
Ross, Glasgow. 

6106. ConpENSED MiLk, W. F. Maclaren and T. Bb. 
Rawlins, Glasgow. 

6107. Topacco Pires, A. J. Raybould and J. A, Vi. 


Harper, Birmingham. 
6108. Sares, J. Phillips, T, Waterhouse, H. P. Philli) -, 
and J. Shilton, Birmingham. 


6109. SToRE CARRIERS or Conveyors, A. Drew, 
Ow. 
6110. SarLinc Boats, W. P. Bruce, Glasgow. 
6111. Lamp, H. Wolff, Birmingham. 
6112. SreaAM PassENGER Tramcars, 8. L. Walker, 
London. 
6113. Fett Hat Dryinc Macuinery, R_ Kobinson, 


Manchester. 

6114. CrrcuLarR Sipe HeaTep ReaReER, W. Freeman, 
Tewkesbury. 

6115. Working Woop, J. Jones and A. Leach, Man- 
chester. 

6116. Street GuLLEYs, J. Robinson, Manchester. 

6117. Beer Drawine Apparatus, G. W. Lunn, Man- 
chester. 

. Pyeumatic Tires, C., W., and 8. Lees, Man- 
chester. 

6119. CHEecks or Tokens, H. Eaborn and G. Honour, 


ondon 

6120. ComBINATION Paptock, A. J. Jouanneaus, 

6121. PAPERMAKING MACHINERY STRAINERS, L, Zeyen, 
mdon. 

6122. ExPLosion Enorngs, W. Hornsby and R. Edwards, 


on. 
6128. Ramway Brake Vatves, W. F. McDermid, 
mdon, 
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6124, A Water Motor, H. Richier, London. 

6125. - Improvep VENETIAN Buinps, A. H. Lindstedt, 
London ‘ 

6126. Name Piares and Lerrer F.aps, W. Dickson, 
Glasgow. ‘ 

6127. Eye-ciacses and Spercracies, J. Rivtoul, 
Glasgow. 

6128. Disrrisutinc Gear for CyLinpers, J. T. F. 

* Conti, London. 

6129. Macazuse Tack Hammers, A. D. Cushing, 
London. 

6130. Sicuts for Orpnance, H. 8. Bishop and 8. V. 
Dardier, London. 

6131. Type-writinc Macutings, W. B. Savell and R. 8. 

* Graham, London. 

6132. Puncatye our Lasets, H. H. Lake.—(Giiter- 
mann and Co., Germany.) 

6133. Rat Joints, H. H. Lake.—( Wheeler Rail Joint 
Company, United States.) 

6134. Rau Jot, H. H. Lake.—( Wheeler Rail Joint 
Company, United States ) 

6135. Raw Jomts, H. H. Lake.—( Wheeler Rail Joint 
Company, United States ) 

6135. RuLers, T. Hewett, London. 

6137. Rorary FREEZING Apparatus, T. Hewett, 

ndon. 

61388 Gas Enxoives, H. T. Reid.—(%. B. Brayton, 
United States ) 

6139. Pire Tones, A. W. Ingelson, London. 


2th Marck, 1894. 


6140. Memoranpum, W. G. and J. B. Leatherbarrow, 
Manchester. 

6141. Toxsacco Pipgs, E. G. Deloe, Manchester. 

6142. JacauaRD Macuuings, &c., M. and J. Priestley, 
Bradford. 

6143. JacgvaRD Macuines, &c., M. and J. Priestley, 
Braiford. 

6144, Pire Jorts, W. Willis, Belfast. 

6145. Haviinc Boats on INLAND Waters, W. Mars- 
den, Ossett. 

6146. Stoprer for Tis, Cans, or Drums, C. F. Mend- 
ham, Bristol. 

6147. Mosicat Toys, J. 8. Chenhall and L. Waterman, 
Bristol. 

6148. Frre-escare, J. Smith, London. 

6149. Manuractcre of Drivine Betts, J. C. Fisher, 
Manchester. 

6150. ** SHavine Knives” for Tanners, R. L. Bullock, 

eo S 

6151. Sarety Pins, W. Robb, Aberdeenshire. 

6152. Apparatus for Maxine Gas, H. Fourness, Man- 
chester. - —_ 

6153. Lovine-cup, J. Fergusop, Newcastle-on-Tyne 

6154. Heatinc and VENTILATING Apparatus, R. Bell, 
Glasgow. ‘ ¥ 

6155. Spanners for Nuts; Tupes, &c., A. 8. Warsop, 

Nottingham. 

6156. Apparatus for Strarintne Cream, R. G. Nash, 
Dublin. 

6157. Bossuys, J. E. Ashworth, J. H. Rudman, and 
J. Greenwood, Rochdale. 

6158. PeRaMBULATORS and Mai-carts, W. H. Beal, 
Halifax. 

6159. Uritisine Sewace, M. F. Purcell, Dublin. 

6160. Rotier Skate, W. H. Thickett, Grimsby. 

6161. WinDow-BLIND PuLtey, J. E. Cornford, Chatham. 

6162. SpLasH-cuaRps for Spryninc Frames, J. V. Eves, 
Belfast. 

6163. UMBRELLA Fasteners, H. F. Talbot.—(S. Fader, 
Canada.) 

6164. “Waste Water” Ciosets, W. H. Bodin, Wed- 
pesbury. 

6165. Sizinc Macuryeg, T. Roberts and J. Townsend, 
Darwen. 

6166. Frame SpreaDer and Extinevisuer, J. C. C. 
Read, Harbourne. 

6167. Smoxryc Pipes, R. W. Tayler and J. Ridley, 
Bury St. Edmunds. 

6168. Construction of FIREPROOF 
Horne, London: 

6169. Gas Merers, J. Sharp, Glasgow. 

6170. Stipe Vatves, J. R. Widdop, -T. Schofield, and 
J. Mitchell, Keighley. 

6171. Spreyine and Wrxprne Macuinery, 8. T. Sharp, 
Keighley. 

6172. Frsisuine Boots, 8S. Hey.—(The Globe Buffer 
Company, United States.) 

6173. GRINDING or PULVERISING Macuings, 8. H. 
Stephens, Helston. 

6174. Wrixp Motor, H. P. Saunderson, Bedford. 

6175. Carrier for SappLe Szats, W. J. Kingsnorth, 
London. 

a Hypro-ExTractTor, J. E. and G. Tolson, Dews- 
ury. 

6177. CiGar-Rincs, L. Meyer, Hamburg. 

6178. Arr-ticet Lip for Canisiers, C. W. Todd, Bir- 
mingham. 

6179. “Scotch Wee,” B. Barnett and G. W. King, 
Edinburgh. 

6180. Trusses, C. B. Réstel, London. 

61SL. AppLyinc Power to Macutvgery, A. Hunnable, 
London. 

(182. PRope.iers, A. W. Case, London. 

6183. Borrte Brusx, W. G. Nicholls, London. 

6184. Revotvine Frre-ars, D. B. Wesson, London. 

6185. Camera TRIPoDs or Supports, E.W. Perry, jun., 


mdon. 

6186. Vatves, W. C. Alexander, London. 

6187. Fise Jorsts for Raitways, W. J. Brewer, 
London. 

6188. Crank PLate and Mecuanism, E. Hammesfahr, 
London. 

6189. Horse CoLiars, C. Poppe, London. 

6190. Acip EsTers and Etuers, F. Krafft and A. Roos, 
London. 





Burtpines, W. 


London. 

6192. ConTRoLLINnG CLocks for Watcumen, K. Miiller, 
London. 

6193. ARITHMETICAL CALCULATOR, W. W. Hopkins, 
London. 

6194. Buryinc Liquip Fuet, J. J. D. Cleminson, 

ondon. 

6195. Bicycie, E. Buchholtz, London. 

6196. Mernop of Worxrnc Surps’ Sats, H. Eastcott, 
London. 

6197. Cotourinc Matters, B. Willcox.—(The ‘Badische 
Anilin and Soda Fabrik, Germany.) 

6198. TOLUOL-SULPHO-aMIDE, B. Willcox.—(F. von Hey- 
den, Nachfolger, Germany.) 

6199. BLackine and Po.isuine Boots, E. O. Bicknell, 
London. 

6200. Car Couptines, C. W. Patton, London. 

6201. Weavine Fasrics, C. E. Parks and L. Mollart, 
London. 

0202. Saucer, T. J. Hireson and G. and A. Williamson, 
London. 

6203. Cycte Forks, A. W. Lotz and J. Huzelstein, 
London. 

6204. Frames for Starvep Giass Winpows, A. Lewie, 
London. 

6205. Fuower Houpers, A. Léscher and H. R. Harvey, 
London. 

6206. PLates, D. Chapman, London. 

6207. ScrEENING Ores, N. Greening and C. Raleigh, 
London. 

6208. Game, W. A. Elliott, London. 

6209. PortsBLe Fire Escapes, J. Johnson, T. Cole, and 
W. L. Cole, London. 

—_= — &c., Tickets, B. Willcox.—(E. Bossuet, 

. rance 

6211. Steam Generators, A. Huet, London. 

§2i2. aaa for ELectric Raitways, M. A. Cattori, 

mdon. 

6213. ComBrxep TuRNsTILE and Ticket Mutizator, 8. 
P. Walmsley, London. 

6214. “MULTIPLE-cyLINDER Motors, E. B. Benham, 
London. 

(215. Brakes of Roap Veuicues, E. A. Leichsenring, 
London. 

6216 Appatatus for Raisinc Liquips, D, Roessel and 
J. Boucher, London. 


6217. Horsy Horsgs, R. A. Horning, H. Hepfer, and 
. Sites, London. 

6218. Execrric Keysoarps for Type-writine, &c., 
Macuines, W. P. Thompson.—(C. &. Allen, United 
States.) 

6219. FasTener for Gioves, P. Marchington, Man- 
chester. 

6220. Appinc Macuines, W. K. Nicholls, London. 

6221. Propucine ArtiriciaL WHALEBONE, G. Fehren- 
bach and L. Prud’hon, Liverpool. 

6222. Toy, W. Beresford, Liverpool. 

6228. ew of FecuLtent Matter, L. E. Asser, 

ndon. : 


23th March, 1894. 
6224. Topacco Prpss, J. A. Yeadon and J. 8. Brown, 
Leeds 


6225. Cycres, L. H. McCormick, Canterbury. 
6226. Weicuinc Letters, G. R. Gomm, Great Berk- 


hamsted. : 
6227. Batinc Presses, W. H. Mackesy, Tunbridge 
Wells 


ells. 

6228. BREECH-LOADING Guns, J. Conner, F. W. Barker, 
and J. T. Moore, London. 

6229. LirHocrapHic Printinc Macuings, J. Rusby, 
London. 

6230. Hor Warer Circutatiox, W. P. Thompson.— 
(A. H. Taylor and G. Thrall, United States.) 

6231. Pen Cieaner, C. A. Koellner, London. 

6232. Mititary Lamp and Stove, F. A. L. David- 
son, London, 

6233. IncANDEscENT Gas Lamp Guarp, W. Duncan, 


nage. < 

6234 CHrupREN’s Crapies and Cots, C. G. Mackay 
G Ww. 

yt Hammers and Enornss, &c., J. Winter, 
G 


iw. 
6236. y Bort es, G. Leal and W. D. Gillies, 
London. 
6237. Looms, T. Sime, Dundee. 
6238. Cuarns, W. Walkington, Leeds. 
6239. Steam Vatves, E. J. Griffin and J. Macnab, 


Glasgow. 

6240. Suips’ Carco Barrens, &c., J. W. Rockliffe, 
Sunderland. 

6241. ELecrro-peposition, F. A. Rhead and H. G. 

leman, Stoke-on-Trent. 

6242. InpicaTING Motion of Macuinery, J. Bone, 
Liskea\ 

6243. Use of Picric Acrp, G. C. Kinloch, Manchester. 

6244. Looms, T. Sime, Dundee. 

6245. Steam Borters, D. H. MacBrayne, Glasgow. 

6246. Sarery Hook, S. Garland, Barrow-in-Furness. 

6247. Lock Nut, F. E. Bowler, Manchester. 

6248. Steam-Tursines, .W. G. Wrench, Glasgow. 

6249. Weavine Looms, J. R. Redman and Son and J. 
Holmes, Bradford. 

250. SussTiTuTEs for Doc-carts and Gics, W. Corteen, 
Omagh. sie 

6251. BaRrELs, A. Castanién, Germany. 

6252. BatuiNe Tubes, G. Schén, Germany. 

6253. Bicycies, J. Breen, Dublin. 

6254. Army SIGNALLING MessaGe Boarv, W. L. R. 
Amesbury, Southsea. - 

6255. WaTER-TUBE Borer, T. H. Stubley, Hull. 

6256. Paorocrapay, J. R. Huetos, Madrid. 

6257. Foop, W. Flowers, Condon. 

6258. Logs, J. Gell, London. 

6259. MusicaL INstRuMENT, R. Pilkington, London. 

6260. CLEanING GOLF Batis, &c., L. Epstein, East 
Twickenham. , 

5261. — Pictures, C. Radler and F. Tschofen, 

mdon. 
6262. Hypravtic Air Pumps, E. H. Weatherhead, 


mdon. 

6263. Furnace, C. A. Allison.—(J. J. Storer, F. Martin, 
and G. 0. Eaton, United States.) 

6264. Furnaces, Chance Brothers and Co. and J. E. 
Scott, London. 

6265. PRopucTion of ORNAMENTAL Errects in Fur, A. 
Herse and J. Weidenbach, London. 

6266. ManuracturE of Weicuts for ScaLes, G. Herbert, 
London. ‘ i 

6267. Draucut Recutators, C. W. Stauss, London. 

6268. DecoraTIvE Printina, F. A. Degroote and A. A. 
Durant des Aulnois, London. 

6269. HamMMERLEss Guns or SmaLt-aras, C. F. Ahigren, 


London. 
6270. — Caninet, J. McHardy and A. T. Tyer, 
mdon. 
6271. Harn-curLerR, W. R. McHardy and J. B. 
Chamberlain, London. 
— ne Urensit, H. M. Goltz and F. G. Bate, 


mdon. 

6273. Fome Exuater, R. J. Lee, London. 

6274. InpicaTinc the Person to Deat Carns, F. W. 
Golby.—(J. Fiebiver, Germany.) 

6275. Utitisinc Brrps for Transport Purposes, B. 
von Szentmiklésy, London. 

6276. Screw Prope.uer for Snips, J. A. Boxer and J. 
Stead, London. . 

6277. Pepats for Cycies, G. P. Debas, London. 

6278. TReaTING VingEs, &c., J. B. Granjon, London. 

6279. Woven ArticLEes, M. Kirchner, London. 

6280. Boots, H. W. C. Harvey, London. 

6281. Divinc Dresses, F. G. Hamilton.—(X. A. 
Hamilton, Australia.) 

6282. . nee Trunk and Writine Desk, E. Pfeil, 

mdon. 

6288. Apparatus for RoLiinc Tuses, B. Price, London. 

6284. CoMBINED EXTENSIBLE LADDER and ADJUSTABLE 
Piatrorm, W. Brame, London. 

6285. Improvep Srrap for Stares A. R. Pollard, 
Worthin; 


01 g- 

6286. The SuprLremenTaL Tire, E. T. A. Smith, 
London. 

6287. Loops for Coats, H. Ward and F. W. Hagelmann, 
London. : 

6288. Sprives, A. J. Boult.—(£. Frankenbery, Ger- 


many. 

6289. Grips for Tennis Racquets, N. G. De B. 
Priestley, London. . 

6290. Covertnes for Boiters, &c., E. H. Nelson, 
London. 


291k March, 1894. 
6291. Automatic Licurer for Fires, J. Rowe, Black- 
burn. 


6292. Compustion Enoines, J. Wane and D. Mather, 
London. 

6293. Apparatus for Coo.tinc Yeast, A. D. Watson, 
mdon. . 
6294. FasTeninc Leooines, &c., J. G. Grose, North- 

ampton. 
— Rive-sPrInninc Macuines, A. Hitchon, Accring- 


6296. Improvep Fasteners for Winpows, J. Eggo, 
Dundee. 

6297. Manuracture of Gotr Batis, B. G. Maloney, 
Edinburgh. 

6298. Pozzves, E. P. Purkis, Birmingham. 

629°. CycLe Pepats, J. White, Nottingham. 

6300. Bopsins, W. Williams, and E. and J. W. Clayton, 
Manchester. 

6301. ImproveD MANUFACTURE of Paper, J. Craig 
Stockport. 

6302. A New Game, W. Ross, jun., Glasgow. 

6303. Stor Motion for Weavinc, F. G. McCormack, 
Manchester. 

6304 Openinc AERATED WaTER Bortuzs, J. Wallace, 
Manchester. 

6305. Improvep Dress Sxirt SusPenpers, M. Alston, 
Glasgow. 

6306. Sappies for Bicycizs, T. Hannen, Germany. 

6307. SHoxzs for Horses and other Anmmats, J. Lewis, 


6308. Game, P. J. Luntley, jun., London. 
6309. Toy Rairtway Track or Course, D. C. B. Griffiths, 


London. 
6310. Cycte Tires, &c., V. Baldi and E. Montefiore, 





6811. Cycies, E. de Pass.—(P. Motssard, France.) 


6812. Tires for Cycies, E. de Pass —(C. Bivort and J. 
Nadler, France.) 

6813. Towex Racks, C. Pilgrim, London. 

6814. Macninery for Sawinc Woop, E. Pedrazzolli, 
London. 

6315. DirrERENTIAL ConTROLLING Device, A. L. 
Shepard, London. 

6816. Ruxos and Trave.uers for Rixc Sprnnino, B. 
A Dobson, J. Hargreaves, and E. Gillow, London. 
6317. a Cappigs, J. McHardy and C G. Gordun, 

mdon. 
6318. Treatment of Sewace, H. 8. Chapman, Deal. 
6319. CLeats, W. T. Lord, London. 
6320. Cass and other Carriaces, G. Rooke, Englefield 


Green. 
6821. Loapine and Discuarcinc VessE.s, G. Taylor, 
Cardiff. 
6322. Loapine and DiscHARGING VESSELS, G. Taylor, 
Cardiff. 
6323. ALTERNATING CURRENT Circuits, W. M. Mordey, 
mdon. 
6324. Borries for Hotprnc Porson, W. Stephenson, 


ndon. 

6325. Macuine for Benpinc Woops, A. Rosenthal, 
London. 

6326. Firrrines for Umpre.ias, &c., G. D. Parsons, 


ndon. 
6327 Tarust Bearinos and Fittines, R. H. Cabena, 


don. 

6828. Ececrric Batrery Apparatus, J. A. Archer, 
London. 

6329. ScREw-pown and other Taps, J. T. Darbyshire, 


mdon. 

6330. CiGaR-BuNCH RoLiInc MacatNes, N. du Brul, 
London. 

6331. Prorectinc Green Bricks, W. G. Prebble 
London. 

6332. Bicycies, H. Bonneflin, London. 

6333. MetHop of Corkine Bott_es, W. Gibbin, jun., 
London. 

6334. Pocket Knives, A. J. Wicks, London. 

6335. InpicatiInc MILes PER Hour, H. Potthast, 
London. 

6336. Sroppers for Botrirs and Jars, W. Hyslop, 


ndon. 
6337. TusuLous Stream Generators, F. Strickland, 


mdon. 

6338. Seam Srrips, A. J. Boult.—(Z. Saltzkorn and L, 
Nicolai, Germany.) 

6339. Motive Power Enoines, &c., E. L. Warren, 
Liverpool. 

6340. VenicLes for TuRNPIKE Roaps, W. H. Baxter, 
London. 

6341 RounpaBouts or MERRY-GO-ROUNDS, F. Weber, 
London. 


London. 

6344. Improvep Mowinc Macuines, A. L. Radford, 
London. 

6345. Rat_way Trays, R. C. Heller, London. 

6346. Expiosion Enoines, &c., T. Gilbert-Russell, 
London. 

6347. Macazings for Fire-arms, E.G M Donnithorne, 
Twickenham. 








SELECTED AMERICAN PATENTS. 


From the United States’ Patent Office Official Gazette. 


511,096. Hypranuic Jack, A E. Suton, Hull, Eag- 
land — Filed February 8rd, 1893. 

Claim.—(1) In a hydraulic jack the combination 
with a yoke of a ram placed in one end thereof, 
grooved cl ws formed on the other end, a hollow 
guide piece engaging the grooves of said claws, and a 
bolt & actuated by said ram and guided by said guide 
piece, substantially as set forth. (2) Ina hydraulic 
jack the combination with a yoke of a ram placed in 


[511,096] 
— 








one end thereof, grooved claws formed on the other 
end, a hollow guide piece adapted to be set into said 
grooves at will, a bolt actuated by said ram and guided 
by said guide piece, and a stirrup arranged to be 
struck by a hammer, said stirrup being mounted on 
said yoke for starting said ram, substantially as set 
forth. 


511,526. Tune Expanper, H.°L. Hopkins, Homer, 
Mich.—Filed February 2nd, 1893. 
eon ame | In a tube expander, the combination of 
the portion B, the serrated rollers }, and the threaded 
cone-shaped mandril, substantially as described. (2) 
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In a tube expander, the combination of a mandril 
provided with fine threads and a series of serrated 
expanding rolls whereby the serrations on the rolls 
act as a thread to receive and advance the mandril, 
substantially as described. 


611,535. Gas Enotne, G. W. Lewis, Peru, Ill.—Filed 
March 18th, 1891. 

Claim.—(1) In combination with theignition chamber 
ha’ an opening to an ignition tube, of a rock shaft 
rovided with an arm carrying a valve for said open- 
se and with a second arm, and a projection on the 
piston en; said second arm for the — of 
rocking the shaft and opening the valve. (2) In a gas 
engine, the combination with a piston cylinder, a pis- 
ton and” an ignition chamber having an exhaust 
poanae, of a valve controlling said exhaust passage, a 
rock shaft having an arm adapted to engage and open 
said valve, and ha a second arm whereby said rock 





shaft may be vibrated, a rotating shaft provided with 


tT 

a cam engaging said second arm of the roc’ P 

timed with velcadae to the movement of tn and 
to open the valve at or near the outer position of said 
piston, suitable driving mechanism for actuating aa 
cam shaft, a governor engaged with a sliding collar 
and a vibrating stop lever engaged with the sliding 
collar and adapted to engage the second arm of the 
rock shaft when the latter is in the position given it 
by the cam, and when the limit of speed is reached or 
exceeded, whereby the exhaust valve is kept open 
while the excessive speed is continued. (8) In a gas 
engine having two power cylinders, and a single 
governor, the combination of two cams driven posi- 
tively by the crank-shaft, two lever systems, one acted 
upon by each cam and operating to open the exhaust 
valves of the cylinders, a stop or locking mechanism 
for one of said Jever systems controlled by the governor 
and a lock for the other lever system controlled bya 
lever of the system the stop of which is controlled by 
the cam. (4) In combination with the cams H and A 
the rock shafts G G bearing on the exhaust valves and 











provided with arms G’ G° for engagement with said 
cams, a locking or stop device, as J, andits controlling 
mechanism for engaging the lever G’ when the limit 
of speed is exceeded, and a lock or stop for the lever 
G’ normally tending to engage said lever upon the 
depression of the latter and provided with the part 
which is in engagement with the lever G’ whereby 
the lever G5 is engaged by the hook only when the 
lever G’ is held in its depressed position by its stop or 
locking mechanism. (5) The combination with the 
two rock shafts G G4, the cams H and H°, and a stop 
mechanism operated by the governor and engaging 
with the lever G’, of the fork J’ provided with arms ;: 
/3, and a spring /* arranged to throw the arms of said 
fork into bearing against the arms G’ and H# of said 
rock shafts G G4, substantially as described and for 
the purposes set forth. 

511,581. Comrounp Enaine, A. von Borries, Hanover, 

Germany.—Filed Auguat 11th, 1892. 

Claim.—(1) In a compound engine, the combination 
with valves for controlling the communication 
between the high and low-pressure cylinders, a high- 
pressure exhaust port and steam passage by which 
live steam can flow at a reduced pressure to the steam 
chest of the low-pressure cylinder, of a steam chamber 
arranged to be directly connected with the main 
steam supply, and a steam-actuated piston arranged 
to work in said cylinder and connected with said 
valves so as to actuate the same in an automatic 
manner when live steam is admitted to said chamber 
substantially as herein described for the purposes 
specified. (2) In valve apparatus for a compound 


(su 5?) 





engine, the combination of a valve case A having a con- 
necting passage B B’, a low-pressure exhaust passage 
C C’ and a high-pressure exhaust port E between said 

es, a cylindrical chamber A’ having an inlet 
‘or admitting live steam to its inner end and an open- 
ing at its outer end by which it is placed in communi- 
cation with the external atmosphere, a perforated 
plate arranged between said chamber and said con- 
necting passage, a piston valve D arranged to control 
said connecting passage and said high-pressure 
exhaust port, a piston valve F of smaller area than 
said valve D arranged to work in said chamber, and « 
rod of different diameters connecting said valves and 
arranged to work through said plate substantially as 
herein described for the purposes specified. 


511,651. Perroteum or Liquip-HYDROCARBON 
Enaine, J. Roots, London, England.—Filed July 
24th, 1893. 

Claim.—(1) In an oil engine, the combination with 
the igniter F, and burner G, of the air and oil heater E 
having partitions provided with intercepting channels 
for air E! and with channels E?, for oil and air, sub- 
stantially as shown and described. (2) In an oil engine, 
the combination with the oil reservoir A, and the air 
and oil heater E, of the oil feeder B having oil chamber 
Bandairchamber B4, the pipe A! through which the oil 
reservoir and oil feeder communicate, the grooved 
plunger B!, and tubes through which the oil feeder com- 
municates with the oil and air heaters, substantially as 
desc. ibed. (3) In an oilengine, the combination with the 
cylinder and its exhaust valve D1, of the oil feeder b 
provided with plunger B!, the lever C provided with 


Su651] 








a central fulcrum and having its ends connected with 
said plunger and exhaust valve, and means for actuat- 
ing said lever, substantially as described. (4) In an 
oil engine, the combination with the ignition tube F, 
the casing E, and the burner G, of the asbestos lined 
tube F! surrounding the ignition tube and provided 
with an opening F? opposite the burner, substantially 
as described. (5) In an oil engine, the combination 
of the casing E having channels E!, E2, the cylinder 
cover Y provided with air channels Z, the tube Z! 
leading from the channel Z to the air channels E! of 
the casing E, the valve bux J provided with valve I, 
the oil feeder B having tubes X, X! connecting with 
the casing E, the pipe J! leading from the valve box J 
to the lower part of the casing E, the igniter F and 
the valves W and L, substantially . (6 
In an oil engine, the combination with the cylinder 
and piston, of the condenser P and closed cooling 
chamber P! carried by the piston and’ communicating 





with each other, substantially as described. 
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+ mukn CONS JCTION OF THE MODERN up trestles and getting roller pins to slide, and eventuall 
ON THE CON CE LOTTE. lifting a great heavy box on to a journal; and Fig. 304 is 
phocae s a half-portion of the cradle upon which the driving wheels 
SECTION VI.—ERECTING, | rest, to facilitate turning when setting the valves. These 
We have well-authenticated instances of rapid erecting, will be referred to again, in due course, in their proper 
but itis not the author's intention to describe one of these, | Paces. ; eee 
but simply to state here, that the average period of time | ‘The progress of erection is illustrated by the four 
elapsing between two of the engines under consideration | Figs. 805-6-7-8, each of which shows the work done 
leaving the shops, for the last 100 of this class, was 42} | at the end of its period, and only that done during 
hours. This was accomplished by a system which gave | the period; so by tracing the figures representing the 
each chargeman three pairs of frames under his care, and | second, third, and fourth periods, and placing them 
then by a judicious manipulation of his men, engines can | all upon the first, an almost complete drawing of the 
be built very much cheaper than if there was only one | engine can be formed. Those portions not shown are the 
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set of frames for him to look after. It also must be last to go together, so that the whole work done in the 
understood that every other department of the works is last period can be gathered from the two-page engraving 


standard cast iron stays, which have been turned up at 
the ends to dead lengths—Fig. 298. By the aid of the 
bottle-jack stands the frames can be adjusted to height 
and set square with each other by diagonal trammelling 
from the centres upon the top of the frames, over the 
driving and trailing horns, also set level, length and cross- 
| way, by a straight-edge and spirit level. A thin cord is 
also placed round them at a given distance, to prove that 
each frame is perfectly straight along its whole length. 
This cord is not shown in Fig. 305. All platform angle 
irons, gussets, and other supports, which are clearly 
shown in the figure, are bolted up, the holes opened out 
by the flexible shaft, and afterwards riveted up by the 
hydraulic riveter; or, as in the case of supports, cold 
| rivets are put in a driving fit, which are the most trust- 
| worthy, especially for the motion plate. The horn blocks 
| are then fitted into the horns, and the holes in the frames 
| openedout. Itmay be beneficial to remind the reader that 
| these and all other mountings for the frames, including 
| cylinders, &c., have been drilled to standard, consequently 
| they act as drilling jackets to the frames. The horn 
| blocks are secured by turned bolts a driving fit. The ineli- 
| nation of the cylinders is 1 in 10. 
| Fig. 306: The temporary angle irons A with their 
| adjusting screws are fixed, and the cylinder casting then 
| lowered on to them. The templates B and C are then 
placed at the front end and in the driving horn, at given 
distances from the top of the frames, by the aid in the 
latter case of a straight-edge across the top and a T square. 
| A long-distance template is then passed through the eylin- 
ders to the centre of the driving horn, which gives the 
distance from that point to the face of the cylinder. 
| Piano wires are then stretched from B to C, at given 
distances from the inside of the frames, which also fixes 
| the centres of the cylinders. Onthe template C are thumb- 
screws, by which the wires are made quite taut and 
straight. The cylinders are then set to these lines, and 
| securely fixed by temporary bolts. The motion plate is 
| then fixed to distance by a template, which fits in the bolt 
holes of the lugs on the cylinder for the slide bars, and 
also in those upon the motion plate. It is set by the aid 
of a straight-edge across from the lugs on the stuffing- 
box and the brackets on the plate. The template covers— 
Fig. 300—are now fixed to the front end of the cylin- 
ders, and the slide bars set by passing a 3in. tube 
through, about 8ft. long, which has a bearing in the 
cover and gland. The template of the slide blocks 
—Fig. 301—must work up and down quite freely, 
but at the same time it must be absolutely free 
, from allshake. The use of this tube and template renders 
the operation a certainty, and is fully appreciated by the 
operator after a trial. A straight-edge smeared witha very 
| thin film of red led is also tried over the whole set to get 
| them square, or in the same plane with one another. 
| There is a suitable liner placed under every bearing of the 
| slide bars, to allow for taking up wear and tear. The 
cross or frame stay is then set to a centre line, which has 





at least the greater part, if not the whole of one order in 
advance of the erecting. The accuracy and system 
maintained in these other departments is also a factor 
much in favour of cheap and rapid erecting, which is 
supplemented by like care in this shop, introducing any- 


thing to minimise time or labour, and keeping all tem- | 


plates and gauges up to standard. 






which appeared in Tue Enerneer, vol. Ixxiii., first | been fixed at the right distance from the driving horn- 
number, which shows the engine complete for trial. | The foot or drag-plate is set level with the hinder portion 
These illustrations have the advantage of showing very | of the frame, flush and square with the end. All having 
concisely the work accomplished during a certain stage, | been securely fixed with temporary bolts, it is then the 
which is also neither cramped, confused, nor minimised by | foreman’s duty to pass the whole, as he must be abso- 
that done during any other period. Each of these figures | lutely certain that everything is correct before anything 
will be described separately, and the author will take each ' else is proceeded with. He first walks round the frames, 
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In the following figures, some of the necessary helps to 
erecting may be seen :—Fig. 279 shows two forms of a 
bottle-jack stand, upon which the frames are erected; 
Fig. 298, the standard distance stays, which are placed 
between the frames in suitable and convenient places ; 
Fig. 299, the bit or reamer for opening out the holes in the 
frames for the cylinders, &c., by the aid of flexible drilling 
shafts ; Fig. 300, a light template cylinder cover, which by 
the help of a Bin. piece of tube 8ft. long, in conjunction 
with Fig. 301, is used for setting the slide bars; Fig. 802 
is a light template used for setting the reversing shaft 





brackets; Fig. 308 is a template of the standard journals, 
to which all the axle-boxes are bedded ; this saves hunting 
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portion of the work upon the supposition that he is the | passing his gauge at intervals between the frame and the 
only mechanic employed, assisted by an apprentice and | cord D, to ascertain the correctness of the straightness of 
necessary labourers; whereas in actual practice many | the frames, or that they are parallel. Next, he tries if 
operations go on simultaneously—in fact, as many as | they are level, both longitudinally and transversely, also 
possible so long as the pit is not crowded with men, and | if the diagonal measurement between the driving and 
they do not hinder each other. | trailing horns is correct. He then ascertains that the 

Fig. 305: The frames are received in the erecting shop | templates B and C are fixed at their proper distances from 
with all sharp corners filed off and all necessary holes | the top of the frames. The face of the cylinder has been 
tapped. They are first laid upon trestles, and the various | planed to a given distance from the centre of the ports, 
centre lines set out for brackets, stays, and motion. | and a template has been made to ascertain the correctness 
They are then reared on to the stands—Fig. 297—the | of this, so that the next operation, verifying the distance 
first one being cramped to a trestle, or dropped into fork from the centre of the driving axle to the face of the 
stands, and then temporarily stayed to the other with the | cylinder, shall not be nullified by any mistake on the part 
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—- . 
of the planer. He next tries the distance of the piano tion is then indicated upon the valve spindle by trammel- | centre of the driving horn and from the top of the frane 
wires from the inside of the frames, which proves that | ling a short length from the back of the cylinder casting | The template—Fig. 802—is used instead of the shatft itself. 
they are parallel, also that the distance from the centre | on the spindle. ‘This liner is then placed in the back | because of the great weight of the latter, and consequently 
of the cylinder to the planed frame seating of the casting | port and the edge of the valve drawn up against it, the | if the template is a good fit, square and turns freely, the 
is correct. The insides of the cylinders are then gauged | same trammel length marked upon the spindle, which | shaft can be depended upon to be the same. 
from the centre wire at the front end, also at the stuffing- 
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box, and finally a spirit level is placed upon the smoke- 
box tube plate seating. All the holes are then opened out 
by the reamer—Fig. 299—and the flexible shaft, which is 


stroke or lead. The pistons and rods are then put in, | big ends minus their straps resting on baulks of timber, 
and the ** bump” or clearance marked on the slide bars | or better, slung from the top of the frames. The revers- 
for cach end, and then everything is boxed and bolted up, | ing shaft is then lifted into its brackets and the rest of 





shown in position at the back end of the frames. Turned | a temporary cover being placed over the exhaust. | the motion is fixed and pinned up. The boiler, which has 
bolts or rivets, as the case may be, are then driveninand!| Fig. 307: The work of this period is commenced by | been mounted—TuHE EnGinerr, vol. Ixxiii., page 104—is 
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all secured. The platform edge angle irons and plates | fixing the brackets for the reversing shaft, which is only | now placed in position and secured at the smoke-box end 
are then fixed and riveted by hydraulic riveters. The | temporary, the final fixing taking place after the setting | by nine jin. bolts, turned and of driving fit, the tube 
slide valves and buckles are then placed in the steam | of the valves, as this shaft bears a most important rela- | plate resting upon its support, which is a portion of the 
chest, a ;‘in. liner being put into the front port and the | tion to the position of the valves. They are bolted in | cylinder casting. The fire-box end is fixed by the expan- 
edge of the slide valve pushed up against it; this posi-| their places temporarily, being set by gauges from the | sion angle iron—Fig. 19, Taz Encrneer, vol. lxxiii., page 
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99—and then the distance of the centre line of the boiler 
is gauged from the top of the frames by a standard 
“the accuracy which has been attained in constructing 
the boiler is such that there is not a single case recorded 
showing that the boiler had to be lifted out of the frames, 
because the expansion angle iron was not square or that 
the tube plate would not drop on to its seating. In works 
where these errors occur endless trouble is caused, because 
the angle iron, if not square, must be chipped upon the 
under side from nothing at one end to the required 
amount at the other, to bring it true. The tube plate 
must be warmed by heaters and set back or forward as 
the case may be. Frequently one or two trials and 
yarious chippings have to be made, which in the aggregate 
make up a loss of time at the least estimate of ten or 
twelve hours—one of our periods or thereabouts—and 
then finally it is not a goodjob. The boiler is then lagged 
with red deal dipped in limewash, which is as good as 
yellow pine painted with asbestos, and clothed with 
14 1.W.G. sheets. In the meantime the fire-bars have 
been put in and the ashpan cottered up to the foundation 
ring. The smoke-box is then built and riveted up, all 
rivets being countersunk, chipped, and filed flush with 
the outside case. The steam pipes are then fixed, also 
the blast pipe, the centre of which is a given distance from 
the front of the tube plate, also forming the centre of the 
chimney, which is set square with the boiler and plumb 
with the centre of the exhaust. The leading splashers, 
which are in one casting with the leading sand boxes— 
Fies. 69-72, THE ENGINEER, vol. lxxiii., page 423—are 
then adjusted, and also the driving splashers. The work 
to be done at these is very little; excepting the fixing and 
bolting down little or no fitting is required. During the 
fixing of the wood lagging the axle-boxes are bedded, also 
the big end brasses, the template—Fig. 303—being used for 
the boxes, and then each of these is mounted on the axles. 
The axle-boxes are bored out, a quantity at once, on 
a machine with horns, the boring bar of which slides 
out. They are dropped into these horns, consequent- 
ly when bored the centre of the radius of the crown 
is equidistant from each horn seating. They are then 
tried up in the horn blocks simply to adjust the 
horn wedges. 
(To be continued.) 








INLAND NAVIGATION. 





Tux interest aroused in the question of inland naviga- 
tion some twelve or fourteen years ago, preceding the 
appointment of the Committee of the House of Commons 
of which Mr. Salt was chairman in 1883, seems to be 
gathering force and extending to the United States. It 
will be within the recollection of our readers that although 
much valuable information was collected by the Committee 
and published as a Blue-book, their labours were never 
completed and no report was made. This was a loss at 
the time, but it leaves the door open for a further inquiry, 
and we believe that before long such an inquiry must be 
undertaken. Asa preliminary step the Board of Trade 
should apply for power to call for a return from the 
various companies and other authorities who control the 
waterways of this country, and insist upon having returns 
from all and every source from which reliable information 
can be gathered. 

Mr. Mundella, the President, has lately on two occasions, 
when receiving a deputation of the Mansion House Asso- 
ciation on canal and railway rates, and again when asked 
to interfere to prevent the closing of the Boroughbridge 
and Ripon Canal by the North-Eastern Railway Company, 
expressed the views of the Board as to the extreme im- 
portance of the canal system to traders, and to the neces- 
sity that exists of freeing canals from railway control. He 
will scarcely be satisfied to be put off with imperfect 
information in the way his predecessor was in 1888. In 
the return made for 1888, and published in 1890, the 
important system of canals, 160 miles in length, which 
surrounds Birmingham, and is the key to the traffic in the 
Midlands, is found in the category of independent canals; 
whereas it is administered by the London and North- 
western Railway Company. Independent canal companies 
and traders complain loudly that they cannot get traffic 
through at reasonable rates. Although the canals to the 
south are nearly all independent, towards the north they 
are in the hands of railway companies. Most of the 
returns made by railway companies were imperfect, and 
the Great Eastern and South-Eastern railways, both of 
which own canals or river navigations, do not appear in 
the Blue-book at all. 

One very important item is shown illustrating the 
capacity of narrow boat canals for carrying trafic in the 
case of the Birmingham and Warwick Junction Canal, 
which is independent. It is only two miles and a-half 
long, and in that short distance has six locks, or an 
average of one lock for less than half a mile. The locks 
are single, and yet this little canal carries nearly 200,000 
tons per annum, or 80,000 tons per mile. 

_A map showing all the canals and navigable rivers, 
discriminating between those capable of affording a 
passage for narrow canal boats, barges, coasters, and 
ocean-going ships, as well as those independent of and 
those subject to railway control, is greatly needed. Such 
& map was exhibited at the last International Congress on 
Inland Navigation at Paris, and should be published for 
the use of all parties interested in the elucidation of this 
question. Without a map it is impossible to grasp the 
present position of our system of pm navigation, cr to 
judge where improvement could best be effected. 

In our issues of October 7th and 21st, 1892, the rise and 
condition of the waterways of France were treated at 
some length, and the official map, which is prepared by 
the Minister of Public Works, was reproduced. Other 
European nations, notably Germany, are paying great 
attention to the development of their internal waterways, 
and it is found that the result of enlarging the channels 


increase of traffic. In 1890 30 per cent. of the inland 
traffic of the country was borne on the rivers and canals. 
The idea that inland navigation has been too long 
neglected has taken possession of our cousins on the other 
side of the Atlantic. Itis observed that the development of 
the States bordering on the navigable lengths of the Missis- 
sippi and Ohio has been rapid in the extreme. They have 
a channel of export for their produce to the seaboard 
which enables them to supply the markets of Europe, 
and is a check on the ier on charges. Even such a 
bulky article as hay is sent from Wisconsin to France by 
way of the Great Lakes and the canals on the line of the 
St. Lawrence; while Kansas, Nebraska, and the Dakotas, 
although possessing superior soil, are at a disadvantage, 
as owing to the absence of water communication they 
are compelled to pay the relatively high rates levied by 
the railways. 

The influence of water carriage in cheapening railway 
rates is shown by the following table, which gives the 
rates per bushel of 60 lb. of wheat for 1870, 1880, and 
1889, from Chicago to New York, a distance of upwards 
of 800 miles by railway, and half as far again by lake and 
canal. 

By lake and 


By lake and P 
canal, rail, By rail. 
1870 855d, . 11°00d. 16°65d. 
1880 6°135d.... 785d. 995d. 
1889 3°445d, 4°35d. 7°50d. 


And, further, in 1891, the pool rates by rail for grain 
from Buffalo to New York, prior to the re-opening of the 
Erie Canal in May, were 3°9d. per bushel, but during 
the summer grain was carried between the same points 
at 2d. per bushel. It is also found that the railway 
lines that have made the greatest improvements in their 
service and the greatest reductions in their rates, are the 
lines which compete with the water route vid the Great 
Lakes and Erie Canal to New York from the West. The 
average freight earnings per ton mile of the lines west of 
Chicago is °503d., but eastward to New York it drops to 
*331d., a reduction of more than 80 per cent. 

The total length of canals which were constructed 
in the United States before the year 1880 was 
4468 miles, and their cost is stated to have amounted 
to £43,000,000; about £10,000 a mile. Of these 1955 
miles had been abandoned, so that 2513 miles were 
in operation. The canals appear to have fallen into 
decay through neglect, or been abandoned on the advent 
of railways, somewhat after the manner that obtained 
in this country, and have been with few exceptions 
neglected since. New York, Ohio, and Illinois are the 
only States owning or aiding canals. Most of the canal 
property formerly owned by the other States has been 
abandoned or sold to private corporations; a few import- 
ant canals being taken over by the Federal Government. 
In Pennsylvania the railroad company purchased the 
canals. New York State retained possession of the Erie 
Canal, and it has been a great factor in the prosperity of 
New York City. The canals of this State convey a traffic 
of from 4,000,000 tons to 5,000,000 tons per annum. 
Michigan made over the Sault St. Marie Canal to the 
Federal Government. A larger lock has been built, and 
the tonnage rose from 4,250,000 tons in 1886 to 10,000,000 
tons in 1892, notwithstanding the annual stoppage by 
frost. 

The growth of population and wealth and the facilities 
provided for inter-communication have led to an enormous 
increase in the apparent wants of mankind, so that the 
traffic of the world is on a vastly increased ratio to the 
additional population. Competition is keen, and the 
saving of a fraction of a penny per ton will change the 
route over which goods are carried. Under these con- 
ditions if waterways are provided which fulfil the require- 
ments of the age, they will not lack traffic, and need not 
fear the competition of railways. 

Take the case of the Aire and Calder, which on sixty 
miles of waterway, navigable by barges drawing 8ft., 
carries 2,200,000 tons annually, although the district is 
intersected by lines of railway, and a railway runs nearly 
parallel with the navigation. The enormous traffic 
coming forward to be dealt with is illustrated by 
comparing the increase in the tonnage of shipping 
entered and cleared from British ports. The total 
tonnage of sailing and steam vessels of different nation- 
alities, entered and cleared with cargoes only, at ports in 
the United Kingdom in the years 1840 and 1889 amounted 
to:—British, 5,216,159 tons; foreign, 2,281,674 tons; 
total—1840—7,497,833 tons. In 1889, British, 45,843,549 
tons ; foreign, 15,723,152 tons; total in 1889, 61,566,701. 
The figures are given in registered tons, and represent 
from 50 to 100 per cent. less than the cargo capacity of 
the vessel, varying with the build and equipment. 

The present seems a very favourable opportunity for 
calling the attention of the community to the necessity 
for improving its waterways. The commencement of 
traffic on the Manchester Ship Canal at the beginning of 
the year, the completion of the canal across the Isthmus 
of Corinth, and the near approach to completion of the 
Baltic and North Sea Canal, although these canals are 
very different in capacity from theinternal waterways with 
which we are now chiefly concerned, will assuredly lead 
many persons to take an interest in the question of traffic 
by water, and when the Queen opens the Manchester Ship 
Canal in May the popular interest will be aroused still 
further. From a business point of view, the evidence 
adduced before the Parliamentary Committee, and before 
the Commissioner appointed by the Board of Trade, will 
enlighten those personally interested as to the present 
condition of some of our canals and river navigations, and 
we think that Mr. Harrison Hayter may prove quite 
right in saying that the next revival of trade will see a 
great change for the better in our canal system. 

That waterways should be freed from railway control 
is a sine qué non, and as the North-Eastern Railway is 
anxious to close the Boroughbridge and Ripon Canal, it 
can be of no real value to the company for the purpose 
of carrying traffic. We should like to see this canal 





and providing additional facilities leads at once to a large 





of the Ouse Navigation, with which it is connected, to the 
County Council, or to some other public body, the price 
paid to be based on the returns of revenue and expendi- 
ture for the past ten years. Having established a prece- 
dent on a small scale, we should look forward to its being 
followed in more important cases. 

That canal companies should amalgamate is also very 
necessary, and we are glad to see that a movement is 
taking place in this direction. The Grand Junction Canal 
Company, which has already a main line of ninety miles in 
lengthand fifty miles of branches, is applying for powersto 
take over the Grand Union and the Leicestershire Union 
Canals. This will add nearly fifty miles to its length in 
a northerly direction. The Grand Union Canal is twenty- 
five miles long, its locks are built for narrow boats, and 
will no doubt be widened. This canal is at present the 
only obstacle to the passage of barges from the Thames to 
Derby and Nottingham and down the Trent to the Humber. 
In making this journey the barges would still have to pass 
over the Leicester Canal and the Loughborough Naviga- 
tion, and the Derby Canal if bound to Derby, the Trent 
Navigation if bound to Nottingham, or if to Hull by the 
Trent Navigation; so that at present the waterways, 230 
miles long, are owned by no less than six different com- 
anies. During the past week a public meeting has been 
eld at Nottingham, and resolutions passed urging that 
an improvement should be made in the navigable channel 
of the Trent, enabling barges carrying 100 tons to navi- 
gate from Hull to Newark and Nottingham. 

The —— Navigation Company can raise no more 

money by the ordinary means, and contributions must be 
obtained from corporations and public bodies, if any im- 
provement is to be gained. The town of Nottingham is 
subject to floods, and the improvement of the navigation 
should lead to the better regulation of flood water. This 
has been accomplished on the Weaver, where the flood 
level has been greatly lowered in recent years. 
The waterways constructed in this country generally 
were suited to the trade of the last century, and with few 
exceptions remain unimproved. To be useful they must 
be brought up to date both in administration and capacity. 
In our opinion the simplest solution to the vexed question 
of railway rates is to improve canals and free them from 
railway control. 








TRAIN FERRIES IN EUROPE. 

‘* THE people of this country,” says the New York Mail and 
Express, “‘ have for some time been familiar with car ferries which 
transport whole trains across rivers or estuaries so broad and deep 
that the traffic does not justify the expense necessary for bridgin 
them. In New York Harbour this service has been extended, an 
both —<- and freight trains are regularly transported by 
boat the length of the East River and across the Hudson, making 
a railroad connection between New England and the Atlantic 
coast to thesouth of us without change of cars or break of bulk. 
‘*The same service was inaugurated by the Central Pacific at the 
Straits of Carquinez, where the ferry steamer Solano carries 
twenty-four passenger cars or forty-eight freight cars, with the 
locomotive, across a strait in which the current attains a velocity 
of eight miles per hour, embarking and landing its train in about 
fifteen minutes. The New York, Philadelphia, and Norfolk Rail- 
road has for about ten years maintained a car ferry between Cape 
Charles and Norfolk, Va., a distance of thirty-six miles. There 
is also a car ferry at the Straits of Mackinac, which, by the aid of 
screws in the bow and stern, maintains regular trips through the 
heavy ice at the foot of Lake Michigan, All of the above-men- 
tioned ferries, except that between Cape Charles and Norfolk, are 
on sheltered routes, and are not ~—— to rough weather. 

‘The Toledo, Ann Harbour, and Northern Michigan Railroad 
Company, however, has inaugurated a line of ice-breaking car 
ferryboats to run sixty-five miles between Kewaunee, Wis., and 
Frankfort, Mich. These boats have been run through two winters 
and the intervening summer with entire success. The ice, unless 
over twenty inches thick, does not interfere with their movements, 
and the cars are so fastened that they do not roll on their trucks 
in the fiercest gales. This trip of sixty-five miles is made in five 
hours when there is no ice, 

‘* It seems as if the experience we have gained in this country 
ought to be made available for our comfort when passing between 
London and Paris. The distance is less than snsthied of the Lake 
Michigan trip, and although the rise and fall of the tides is greater 
than is the case with any American car ferry, the arrangement of 
the necessary docks and hinged bridges would require nothing 
more than an extension of principles and practices that are well 
understood in this country. 

“There seems to be nothing in the way of running unbroken 
trains between London and Paris, except the necessary capital and 
the employment of sufficient technical skill. If the London, 
Chatham, and Dover would combine with the Northern of France 
and employ an experienced American engineer to plan and con- 
struct the docks and appliances for embarking and landing the 
trains, and at the same time send to any of the shipbuilding esta- 
blishments on our great lakes for a man to construct the ferry 
boats, the arrangement could be perfected in a year and a-half or 
two years, when freight and passengers could be transported from 
any part of Great Britain to the Continent, and eventually to all 
of Asia and Africa, without change of cars or break of bulk.” 

Inasmuch as the whole of the plans for a complete train service 
to the Continent by large ferry boats were prepared and placed 
before Parliament at least fifteen years ago by Sir John Fowler, 
and inasmuch as train ferries have been worked in Great Britain for 
many years, there is no need to seek the assistance of an American 
engineer, The Charnel Ferry did not promise to pay, or did not 
attract the capitalist, or it was not wanted and was not made, 











THE JUNIOR ENGINEERING SocieTy.—On the 8lst ult., as a con- 
clusion to the succession of visits which the Society has made to 
the Tower Bridge Works, the members were shown over the com- 
pleted structure by the engineer, Mr. J. Wolfe Barry; the resident 
engineer, Mr, E. W. Cruttwell ; Mr. Fyson, Mr. Jones, Mr. Tuit, 
and other gentlemen. Mr. Barry being President of the Society 
this year, additional interest was thus imparted to the occasion, 
and the attendance was exceptionally numerous, The party 
included Sir Frederick Bramwell, Sir George Nares, and Sir Charles 
Hartley. Previous to proceeding over the bridge, the President 
showed a number of lantern slides illustrating methods of construc: 
tion, &c., and described the features of the work. On the 2nd inst. 
a lecture was given at the Westminster Palace Hotel, on ‘‘ The 
Industries of Devon and Cornwall,” by Mr. Francis R. Taylor. By 
the aid of an extensive set of lime-light pictures, the lecturer 
passed in review the various industries of the two counties which 
were visited in the Society’s summer excursion last year. Those 
referring to the Cornish tin mines were particularly fine. Models, 
diagrams, and specimens relating to the subject were exhibited, 





made over either to the Corporation of York, as owners 





including Dane’s rock drill, Commans’ stamp battery, Fraser and 
Chalmers’ apparatus, and granite from the Eddystone Quarries, 
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EXPRESS PASSENGER LOCOMOTIVE 


DESIGNED BY MR. THOMAS PARKER, M. INST. C.E., FOR THE MANCHESTER, SHEFFIELD, AND LINCOLNSHIRE RAILWAY 
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“fwe Encinern” 


EXPRESS PASSENGER LOCOMOTIVE. 


Berore Mr. Parker resigned his position as locomotive 
superintendent of the Manchester, Sheffield, and Lincoln- 
shire Railway, he prepared designs for some express locomo- 
tives with 7ft. driving-wheels. Externally these engines 
would resemble that illustrated in our last impression. Our 
supplement this week illustrates the proposed engines. It is 


uncertain whether Mr. Pollitt will build these engines pre- | 


cisely as designed or not. The following are the principal 
dimensions. It will be seen that the fire-box is of the 
Belpaire type :— 





Cylinders, diameter .. lft. 6hin. 
Cyiincers stroke . 2ft. 2in. 
Steam ports .. ljin. x 1ft. 4in. | 
Exhaust = 3jin. < lft. 4in. 
Lap of valves - lin. | 
i OPUS... 5 cc ss os. op se 4y,in. 
Lead in full gear, ;,in.; in mid gear, 7,in. bare. 
TTC, oo. os ne se ao os >. 
Diameter of sheaves .. .. .. lft. 5jin 

o »» Piston-rods .. .. 3gin. 
Centre to centre of cylinders .. 2ft. din. 


a - valve spindles.. .. .. .. .. Gin. 





” pas expansion links .. 5}in. 
Crank pins, connecting-rod, diameter .. 8tin. x 44in 
Coupling pins, diameter .. .. .. 4in. x 4}in. 
Wheels (cast steel centres)— 
Driving and trailing, diameter .. .. .. .. «. 7ft. 
Bogie, diameter .. .. .. .. «. « 3ft. 6in. 
ires.. . “i . Sin. wide x 3in. | 
Axles (steel)— 
Bogie. Driving and Trailing. 
Wheel seat 6 6}in. diam. x 6y,in. 8jin. diam. x 7,}in. 
ournals .. .. .. .. Sjin. diam. x Qin. 8in. diam. x 9in. 
Centre to centre of journals -. Sft. Sin... 3ft. 10}in. 
Frames (steel)— 
ee ee ae ee eee ee ee 
Distance between, at cylinders .. .. ait. 1l}in 
= se over coupled wheels 4ft. 2in. 
Front of frame to centre of bogie .. .. .. 5ft. 3}in. 
Centre of bogie to centre of driving axle .. 10ft. 34in. 
Centre to centre of bogie wheels .. .. 5ft. 9in. 
> wo coupled wheels oft. 
Total wheel base .. .. .. .. .. 22ft. 2in 
» - » engine and tender 44ft 5in. 
» length over buffers .. os 53ft. 7jin. 
Boiler (steel)— 
Mean diameter of barrel outside .. 4ft. 3in. 
Length of barrel . .. .. .. 1lft. O}in. 
Height of centre line fromrail .. .. .. .. .. 7ft. Opin. 
Barrel plates }in., smoke-box tube-plate lin. thick. 
Fire-box shell, Belpaire form (steel) width at bottom 
Ene se ¥en ee ek ae be ee 4ft. lin. 
” ” a ” length ” 6ft. 4in. 
Steam pressure, 170 lb. per square inch. 


231 tubes, copper, 1jin. outside diameter, 11 and 13 b.w.g. 




















Boiler (steel)— 
Length between tube-plates .. .. .. .. «. «. IIft. din. 
Saddle plate gin., back plate jiin., crown and side plate }in. 
Fire-box (copper) — at bottom, inside.. .. .. 5ft. Sgin. 


ms a wi oo 3ft. 6in. 
” ” mean depth.. .. .. .. 5ft. 5in. 
we - top of box to inside of shell .. lft. 5gin. 
Tube plate lin. thick, below tubes gin. 
Back plate gin. thick, crown and side }in. 
Heating surface— 
Tubes, 1209 sq. ft. 
Fire-box, 109 sq. ft. Total 1318 sq. ft. 
ee eee” ee 
Ratio of grate area to heating surface, 1 : 65°9. 
| Smallest diameter of chimney oh on => lft. 2in. 
| Diameter of blast pipe nozzle .. 4jin. 
| Tender — 
Diameter of wheels (cast steel centres) 3ft Yin. 
Wheelbase .. .. . oe ake 13ft. 


Capacity of tank, 3080 gallons. ; 
—— (estimated) engine in working order— 
| jogie i oa eo ae we, oe oe 14 tons 3 cwt. 


Driving # tel ee eb Eo ee we ee “ee ae | i ee 
Trailing .. 1B  c/8B 

. 7. 2s 
Tender in working order .. 85 » 0 4» 
Total weight of engine and tender eae. fe ie 








THE CORINTH SHIP CANAL. 





ACCORDING to a recent report of the British Acting Consul 


| other vessels pay 3°84d. in gold per ton. 


“Swan Enc 


4id. per register ton in gold, and 92d. for each passenger ; all 
The dimensions of 


| the canal are: Length, 3 miles 74 furlongs; breadth at surface, 


80ft. 8hin.; breadth at bottom, 68ft. llin.; depth, 24ft. 3in. 


| The usual strength of the current in the canal is about one 
| knot, occasionally rising to from two to three knots an hour, 
| when great care in the navigation is required to prevent 
| vessels from bumping against the steep sides of the canal. 


Although some additional lights have been placed in the Gulf 
of Corinth, steamship companies require still better lighting 
before deciding finally to adopt the canal route. 








Prizes FOR HAY-MAKING AND CLOVER-MAKING MACHINES.—In 
connection with the Darlington meeting of the Royal Agricultural 


| Society of England for 1895 the following prizes are offered by the 
| Royal Agricultural Society of England for :—Class I.—For the 


best hay-making machines, first prize, £20; second prize, £10. 
Class II.—For the best clover-making machines, first prize, £20 ; 
second prize, £10. All prizes are open to general competition. 
The trials will take place during the hay harvest of 1895, on 
land selected by the Society in the neighbourhood of Darlington. 
The arrang ts for the grass and clover crops required 
for the trials will be made by the Society. Notice of the place and 





| date of the trials will be posted to every competitor as soon as they 


are fixed. Every competitor must himself provide for the delivery 


| of his machines on the trial ground, and for the removal of the 


| same after the trials. 


Horses will be provided by the Society to 
work the machines during the trials, but competitors who desire it 
may provide their own horses. Every machine must be delivered 


at Patras, the Corinth Ship Canal is up to the present but | at the depdt on the trial fields in proper working order not less 


| little used. 
and the end of February, the only vessels passing through 
have been a few ships of war, some yachts, and about 200 
small Greek sailing craft, although the canal is open to 
| vessels of all nationalities not over 65ft. 74in. wide, and 
| drawing not more than 23ft. 8fin. of water. None of the 
| large steamship companies have as yet decided upon sending 
their vessels through the canal, although it is confidently 
expected that the Austrian Lloyd, the Messageries Maritimes, 
and other lines connected with the Levant trade will ulti- 
mately decide upon using it. Vessels may pass through the 


canal at all hours of the day and night, Sailing vessels of | find any of the machines to be of practically equal merit, they are 


| over 20 tons burthen must use tug boats supplied by the Canal 
| Company. The tolls charged for passing through the canal are 

as follows: Mail and passenger steamers, either going to or 
| coming from the Adriatic Sea, pay 73d. per register ton, and 
| 9¢d. for each passenger carried, both in gold. Mail and 
| passenger steamers to and from any other destination pay 


| 


Between the opening of the canal in November, | than two days previous to the commencement of the trials. The 


competitor will tind one attendant to drive and work each machine. 
Any assistance given by the competitor himself or other workman 
will be noted by the judges. The order in which the several 


| machines will be tested will be determined by the stewards, who 


will decide by lot. Machines are not to be worked under condi- 
tions as to weather and crop when such machines would not be 
used in the actual work of afarm. The attention of the judges 
and engineer will be particularly directed to the following matters: 
—Price ; weight ; simplicity, strength, and construction ; efficient 
protection of the gearing, and freedom of the machine from 


| choking ; excellence of work in turning and lightening up of the 


crop without damaging it ; draught in work. Should the judges 


empowered to bracket them as equal, and so divide the prize- 
money. Entries for the prizes in any of these classes must be 
made on or before Monday, April Ist, 1895, and must be accom- 

nied by a deposit of £1 for each entry. Such deposit will be 
orfeited if the implement is not submitted for competition at the 
time appointed for the trials, 
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TWIN-SCREW STEAMSHIP TORR HEAD. mation. This is the sixth steamer built by Messrs. Harland and 
Wolff for this company, who now own a fleet of nine first- 
class cargo steamers, all of which have been built in 


Belfast. 


Tus fine vessel, just built and engined by Messrs. Harland 
and Wolff for the Ulster Steamship Company, is 452ft. long 
between perpendiculars, 50ft. beam and 35ft. din. deep; 
about 6000 tons gross, and 3900 tons net register, and of a 
dead weight carrying capacity of 8500 tons. She has been 
built under special survey, and is classed A 1 at Lloyd’s. — 
She has been constructed under the three-decked rule, con- Eacu wire of the tube brush illustrated by the accompany- 
siderably in excess of Lloyd’s requirements; is provided | ing engravings is a small helical spring coil. The transverse 
with a long forecastle, very long bridge-house about amid- | flexibility of a coil of this kind with a certain amount of 
ships, extending from side to side and forming a complete | spring resistance is well known, and it will be readily under- 
protection to engine and boiler casings, with long poop aft. | stood that a tube brush made with these fine coils for 
There are six hatchways with powerful steam winches by | “bristles” or wires, will maintain their form after being 
Wilson, of Liverpool, patent steam windlass and capstan, | pushed through tubes, and will not be permanently bent and 








REID'S SPRING COIL TUBE BRUSH. 


and Pirrie and Wilson’s patent spring tiller and direct steam | 


steering gear. 
cellular double-bottom principle for water ballast, of which 
she can carry 1400 tons, with large trimming tank aft, fitted 
for cargo. She has four steel pole masts, stayed on a novel 
pian, and stepped without any rake aft; these are for use 











y 


MEESRS. HARLAND AND WOLFF'S HANGING STERN FRAME 


TH) 


a 


4s supports for her numerous derricks, which have full play 
= in port, there being no stays to interfere with their 
g. 

Saloon accommodation for the captain anda small number 
of passengers has been provided at the forward end of the 
bridge deck, with a teak chart-house and wheel-house 
above on the flying bridge. Engineers’ and officers’ quarters 
occupy the after end of the bridge deck. Petty officers are 
berthed in the forecastle and the crew in the poop. She has 
two heavy steel decks, and a bridge deck, covered with pine, 
and has a complete installation of electric light by Messrs. 
Holmes, Newcastle-on-Tyne. 

The engines consist of two complete sets of the triple- 
expansion type, with all the latest improvements, indicating 
— 2700-horse power at 180]b. working pressure, steam 
fe | supplied by four steel boilers, two of them being 
ni ed. She has a pair of screws of manganese 

— placed extremely close together and overlapping. 
z ¢ stern framing is of a very peculiar form, patented by Sir 
E. Harland, as shown in the accompanying sketch. Shafting 
is of steel. 

This fine vessel is the largest ship owned in Ireland, and is 
rvig by fine specimen of the modern cargo steamer of 
bes latest type. She is commanded by Captain Thos. 
J Calmont, ‘commodore of the Head line, who has been 
connected with the Ulster Steamship Company since its for- 





The Torr Head has been constructed on the | 





lessened in size and efficiency, as is the case with ordinary | 


brushes. They are specially recommended as suited for 
| ‘‘Serve”’ tubes as well as ordinary tubes, and are made by 
Messrs. W. Reid and Co., London. 








RE-WEIRING THE CLYDE AT GLASGOW. 





PARLIAMENTARY powers are this year being applied for by 


| across the Clyde at the upper end of the harbour; and as 
| several of the questions arising in connection with the pro- 
| posal cover points of considerable engineering importance, it 
| may be of interest to review briefly the circumstances which 
| have led to the present position. In 1879 the authorities 
demolished a masonry weir which had existed at the west 
| end of Glasgow Green since the year 1851. The removal of 
| this structure was not decided upon without prolonged con- 
sideration and discussion, which for nearly a decade divided 
the entire community into two opposing camps, one resolved 
to retain the weir, and the other equally determined to effect 
at all hazards its removal. The main purpose served by this 
erection was the provision of a reservoir of practically pure 
river water, from which the manufactories on the banks for 
several miles above could at all states of the tide procure 
water suitable for their operations. The importance of this 
function will be understood when it is mentioned that at 
that time numerous textile and dyeing mills of world-wide 
reputation were served by the impounded water. Inciden- 
tally the weir did much to improve the amenity of the Green 
by maintaining perpetual high water, and by keeping back 
the sewage from the harbour. Before this state of matters 
could be disturbed, compensation water had to be provided 
for the manufacturers ; and this was done by the erection at 
Belvidere, two miles further up the river, of a pumping 
station and a large reservoir at a cost of £100,478. The weir 
was then levelled to within a few feet of its original founda- 
tions, the demolition being commenced in 1879, and completed 
in 1880. The effects of the removal soon made themselves 
unpleasantly evident in the altered condition of the river 
banks. Extensive, and almost continuous, landslips and falls 
took place, owing to the increased rush of water and altered 
conditions of level. Buildings and bridges belonging to the 
Corporation were endangered, and money had to be freely 


Act was obtained authorising the expenditure of £50,000 
for repair of the river banks. At the same time the 
amenity of the Green was. greatly impaired by the 
filthy water flowing from the harbour with every 
tide, and by the disgusting appearance of the river 





spent to avert serious disasters. So much so, that in 1890 an | 


bed at low water. The labours of the Clyde Trust were fur- 
thermore sensibly augmented by the increased amount of 


| dredging necessitated by the large quantities of material 


| deposited from the destroyed banks. 


The time and duration 
of high-water in the harbour was also altered for the worse 
by the extra four miles or so of river bed to be filled at each 
tide. Since then, however, the complete removal of the 
Elderslie Rock, near Renfrew, which for so many years 
proved a dangerous obstruction to the navigation of the 
Clyde, has modified tidal conditions, and we understand that 
the water-level in the harbour is now practically the same as 
before the removal of the weir. Mr. Deas, the well-known 
engineer to the Clyde Trust, was strongly opposed to this 


| step; but both he and the majority of the trustees now 
| regard the weir question with something approaching indiffer- 


ence, as not interfering in any perceptible degree with their 
operations. 

With the Town Council, however, matters are different, 
and a strong party exists pledged to replace the old weir, in 
some form or other, and to restore the former pleasant con- 
ditions in front of the Green. A strong argument in favour 
of the necessary outlay is found in the completion of the 
sewage disposal works at Dalmarnock, the good effects of 
which will, it is pointed out, be practically lost, in the mean- 


| time at least, if the clear effluent is allowed to run directly 


into the volume of sewage which at present fills the river 
from Renfrew to above Rutherglen. The proposal which 
finds most favour is the erection of a Stoney’s patent sluice 
weir, generally similar to that recently completed at Rich- 
mond-on-Thames. In appearance the proposed structure 


| will resemble a bridge with three spans of SOft. each, and a 
| headway above ordinary high water of 18ft. under the centre 


of the arches. When desired, the sluices may be raised 


| entirely out of the water to permit free flow of the tide and 


| the passage of traffic—of which there is, by the way, likely 


| the Corporation of Glasgow for the erection of a weir or dam | fo Se vers ae 





The estimated cost of a weir of this descrip- 
tion is £45,000, and the Corporation expect the Clyde Trust 
to subscribe liberally towards this amount, It has recently 
become apparent, however, that, for the reasons we have 
already stated, the trustees are indisposed to give any hearty 
support to a project they have ceased to regard as likely to 
facilitate their operations. They propose to refund to the 
Corporation about £5000 of the outlay on the weir if, after it- 
is built, they find it beneficial to the navigation of the river. 
Naturally the enthusiastic advocates of the weir scheme 
regard this as an extremely cool proposal, and considerable 
irritation has been caused thereby; but obviously, the Trust 
as a body, whose primary duty it is to conserve and improve 
the navigation of the lower river, has taken a common-sense 
course in the matter. The Trust had a strong interest in the 
retention of the old weir, but now, after the thousands of tons 
of material collected behind it during the thirty years of its 
existence have been laboriously dredged from the harbour, 
and when the river banks, owing partly to repairs, 
and partly to natural adaptation to original conditions 
of level, are gradually ceasing to send down more 
than the normal quantity of detritus, it certainly is difficult 
to see where the benefit to that body comes in. From a 
navigation point of view the proposed weir will certainly not 
be beneficial, but in this respect there is practically only Mr. 
Thomas Seath, shipbuilder, of Rutherglen, to consult; and it 
is hardly necessary to say that he is decidedly opposed to 
any project of the kind. Looked at from the standpoint of 
practical considerations it must, we think, be admitted that 
the results likely to be attained by the erection of the pro- 
posed weir are almost entirely of a sentimental or esthetic 
nature. But it is equally certain that there are no practical 
objections of weight against the scheme, and to a wealthy 
city like Glasgow the proposed expenditure is comparatively 
trifling. 








Tue Department of Science and Art has received, 
through the Foreign-office, a despatch from her Majesty’s Consul- 
General at Budapest, calling attention to an exhibition of electrical 
machine tools, which it is proposed to hold there from May 27th 
to September 30th next, 
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LETTERS TO THE EDITOR. 
(We do not hold ourselves responsible for the opinions of our 
correspondents. ) 


THE KINETIC THEORY OF GASES—JOULE AND WATERSTON, 


Sin,—In the year 1848 Joule read a paper before the British 
Association which contained the first published attempt at tinding 
the velocity of agitation of a gas from theoretical considerations 
derived from Bernoulli's theory of the constitution of gases. 
venture to say that it was a great misfortune that Joule at that 
time was not acquainted with Waterston’s paper ‘“‘ On the Physics 
of Media that are Composed of Free and Perfectly Elastic Mole- 
cules in a State of Motion.” This paper was submitted to the 
loyal Society nearly three years previously, and contained a correct 
solution of tbe problem, while Joule’s was erroneous, but was 
accepted as correct, and the error unfortunately still survives, 
although, thanks to Lord Rayleigh, Waterston’s paper has been at 
length published in full in the *‘ Proceedings ” of the Royal Society, 
and is available for reference to all interested in the subject. Lord 
Ktayleigh, in editing Waterston’s manuscript—owing no doubt to 
having approached this subject with a preconceived idea, derived 
from Joule and his successors, of what the correct relation between 
pressure and velocity should be—has attempted in certain foot-notes 
to correct Waterston’s paper so as to make the result accord with 
Joule’s, It is easy to show, however, that he has himself fallen 
into error on the very points he is attempting to correct. 

The question at issue isa very simple one, and the difference 
between Waterston and his editor is contained in a few lines of 
algebra. The simplest way of explaining the difference is to give 
two short extracts from Waterston, followed by his cditor’s foot- 
note. 

Waterston states in Sec. I., § 2 (* Phil. Trans.,” 1892) :—‘* Two 
molecules, B and D, meet directly in an intermediate point and 
strike each other with the respective velocities 8 and 5. The 
velocities after impact are respectively, 


2(5+ ) 218+ 3 
8,=-8 5+8)D . ana 3, =8 - 218 B)B , 
_. (B+D) (B+ D) 
direction of D's motion be tag reckoned positive.” And again, Sec. 


III., $ 16, ‘‘ We have now to examine the case where the encounter 


| molecule is brought to rest after first contact, that is, ¢ is the 


time of compression, and is equal to the time of restitution. If 
pis the pressure on the side /? due to the impact, and m the mass 
of each molecule, we get 


PR ew sw a es 

The pressure is not doubled by the reversal of the momentums 
because the time the force p is acting is double also, Taking the 
reversal of momentum into consideration, the above equation 
becomes 
2 me 
270@? 
an equation which evidently leaves the value of » unaltered. But 
as the contrary to this is to be found in books—only, however, in 
connection with this particular problem when applied to molecules 
—it will be as well te devote a little attention to the subject. If 
the pressure was doubled, as contended, then a lump of lead falling 
on to the ground would give less pressure by its impact than a 
glass ball of equal weight. ‘This can be proved experimentally to 
be untrue by letting balls of glass and lead of equal weight fall on 
to the tray of a spring balance, and noting the momentary maxi- 
mum depression of the spring. It is, however, contrary to the 
definition of the measurement of forces, which should be sufficient 
to condemn it. 

To continue the proof, if the molecule we are considering was 
the only one in the box, the number of impacts it would make 


p= 


against the side in unit of time would be Ma as it would have to 
traverse twice the length of the box between each impact. Now, 
if N be the number of molecules in the box, and « the component 
velocity of their mean square resolved normal to the side, the 
number of impacts made against that side during the time ¢ would 
be 

he ee 

21 . 
Hence, putting P as the sum of the pressures due to the impacts 
of the molecules in the time /, combining (1) and (2) we get 





takes place with the plane at rest. Applying the equation for the 
meeting impact as in $2, and putting e = B=o0:4=B:D=1:! 


= 6, we have | 
6.= 88 velocity prards of the plane after the 
d n+] \ sicck, 
5 2am “res = 
: Ss a al 


: wards of the molecules after the shock. 
I have ventured to italicise certain words in the above extracts, 
the significance of which, I think, Lord Rayleigh has feiled to 


grasp. 


= velocity « 


I have also altered the last value of 8,from sr —-— * 1 to 
n + 
- —; because in this last step the value of » is taken indetinitely 
ereat, and also because the following extract will show this was 
tbe expression intended by the author. The above extract con- 
tinues: ‘* Thus « being an indefinitely great number, we have the 
ascending velocity of the plane ¢,= 2 2, being double what it 
was in the former case when the result of the impacts was statical 
cyuilibrium, and the decrement of molecular velocity = w -- +”, 
=a.” From these expressions Waterston calealates that the 
rice expended in raising » to the height 2 «? gx? is 2 2 x. 
It should be noted that in the first place 8 is positive, the 
direction of D’s motion being positive or upwards, Thus the first 
value given of 8, is its value measured in a positive or upward 


=wae 


direction, viz., « — =‘ VD and this in a negative or downward 


direction is obviously - ’ and when » is indefinitely great 


this expression may be written w -— “. The Editor's foot-note to 


the above extract is as follows:—‘‘It is easy to see that in the 
case supposed » ¢, = 2 +", when » is great, so that the velocity of 
the plane is 2; butin the next step there is an unfortunate 
error which runs through many of the subsequent deductions. 


Qin Qerny_ 2 
(. : i): The vés vied expended in raising x to the height 
2°47 #7 is thus 427, not 22x.” If this letter should meet 


Lord Rayleigh’s eye I cannot but believe that he will admit, after 
the above explanation, that the ‘‘ unfortunate mistake ” is his own 
and not Waterston’s. If Lord Rayleigh had carried his algebraic 
investigation one step further, the result would have agreed 


with Waterston’s, differing only in sign. Thus - (« oe =+) 


") when x is very great. Thus the 
c 


3 th RE 
tts re expended in raising » to the height 2 »* g x? is 2 “2.x, and 
not 4" x. 

From this Waterston shows in the first place that the correct 
ratio of specific heat of a gas at constant pressure to constant 
volume is 43 Sec. III., § 20—and carrying his investigations 
sti!l further, he gives the following equation for the velocity of 
molecular agitation of gases—Sec. IV., § 17 :— 

sae leg 


whore x is the pressure and A* the density. This may be written: 
‘= / 6p, 
Vp 


This is the first correct expression ever published giving the 
relation between velocity and pressure in an ideally perfect gas, 
From this expression Waterston calculated the velocity of mole- 
cnles of air at the temperature of melting ice to be 2244ft. per 
second. On these two points, viz., the value of 7 or ratio of specific 
heat at constant pressure to constant volume in gases, and the 
velocity of agitation of gas molecules, Waterston is proved to be 
nearly fifty years in advance of his times. Joule reasoned that the 
pressure of a gas was in proportion to the vis vicu of its particles, in 
which he was correct; but his error, an error that has come down 
to the present day, consisted in resolving the «ix cira in three 


directions instead of six, so that he got ¢ = . [3 » instead of 
p 


a ee 
N’ p 

box of unit volume; if the velocity is due to the pressure, it is 
obviously due to the pressure of the six sides of the box on to 6 p, 
if p is taken equal to the pressure on unit surface. It is not 
legitimate to resolve 7/s viva in three directions only, for this 
implies giving positive and negative signs to the directions. 
Waterston avoids this error, and resolves—Sec. III., § 17—‘ the 
motion of each molecule at any instant with the six rectangular 
directions parallel to the side of a cube.” 


For consider a quantity of gas confined in a cube 


The equation + = Js /’ can be proved in the following simple 
j p 


way. 

A certain yuantity of an ideally perfect gas is confined in a cube 
box of volume /%, the sides of the box being perfectly hard and 
smooth. 

Let u be the velocity of any one of the molecules within the box 
resolved normal to one of the sides at the instant of impact with 





hat side. Lett = time in which the centre of gravity of the 


pie Net 
~~ 9 3 »] 
or piN» 


But § "is evidently the density = p, suppose ; hence, P = | p 7 


and putting ¢* for the mean square of the velocity without regard 
to direction, we get, since «2 = 3 +, 
~ " 
P= Epes See @ ee we Ae 
1 have taken this proof from one contained in Anowledye, of 

April 1st, 1893, but bave altered it where I have considered it 
necessary ; the result is of course different. 

Waterston’s value for y for an ideally perfect gas may be imme- 
diately derived from the above equation in the following manner: 
The total energy in unit volume of gas = E= § Nm’, 
where N = number cf molecules, m the mass of each molecule, and 
e? the mean square of their velocity. Comparing this with eqna- 

tion (3) we get 
E=3P. 

f we double the energy by heating the gas, keeping the volume 
constant, we must evidently add heat energy to the gas exjual to 
3P. But if we keep the pressure constant and allow the volume 
to vary, the heat enerry to be added is evidently 3 P + PV, and 
since V, the volume, is taken as unity, this becomes 4 P. The ratio 
of the latter to the former is evidently 43, and as the method 
employed gives obviously the ratio of the specitic heat at constant 
pressure to constant volume, we have 


= 4/3, 

Before concluding this letter I should like to be permitted to 
anticipate one or two objections that might be raised: first, from 
the flux method of solving the problem of the relation between 
pressure and velocity ; and secondly, from the virial equation. 

Dr, Watson employs the flux method in his ‘‘ Kinetic Theory of 
Gases,’ He shows that the resultant mutual action of the two 
portions of a medium across an elementary area «/ , /:, in the 
time «/ ¢, due simply to the motion of the molecules, is the trans- 
ference of the momenta 


pdydi:dt ©, 


3 
parallel to the axis of « across the element from the negative to the 
positive side—Art. 6, page 56—and this mutual action he calls pres- 
sure. Putting » as the pressure on unit of surface, he obtains the 
equation 
ade * 


os) 


p du d:dt 


pdyd 


orp=p * . 


A little further on he states, ‘‘ If we suppose the contiguous por- 
tions of the medium to be separated by a material instead of an 
imaginary plane, it will clearly be necessary for the maintenance of 
the equilibrium that there should be an action between this plane 
and the adjacent portion of the medium exactly equivalent to the 
transference of momenta estimated above. Hence, the pressure or 
force between the plane and the medium is normal to the plane, 


and its value per unit of time and surfaceisp= ~ .” 


, 


The men- 


tion of unit of time in this last sentence seems irrelevant, but in 
other respects the statement is exceedingly clear ; but it is also 
clear that the material plane must have two sides, and that it is 
the action of the two sides of the material plane of unit surface, 
that is, the action of two units of surface, which must be exactly 
equivalent to the estimated transference of momenta. Hence the 


pressure per two units of surface is p © » aed the pressure per unit 
Vv 


of surface is in accordance with Waterston’s cetimatep" ,  Huere 
6 


the two sides of the material plane correspond with the two oppo- 
site sides of a material box. 

Next, considering the equation cf virial, which is mean 
5 Sm v= — mean & (X, '- Z.); Clausius shows 
that the whole external virial is 3.2 p V, from which » = |} 
Sm 


1 2. 

yo =bee: 
the same meaning as before. This, at first sight, seems to confirm 
Joule’s equation : but the equation of virial is rot applicable to the 
case under consideration, where the velocities of the molecules 
during their free path are constant. I allude, of course, to the case 
of an idealiy perfect gas, and not to natural gases, the molecules of 
which may be supposed, according to Clerk Maxwell, to repel each 
other inversely according to their 5th power. Io such a case the 


V standing for volume, the other symbols having 


expression ™ ra may have some definite value other than z2ro, 
dt 
which is not so in the case we are considering. Under the con- 
ditions where the equation is applicable a little consideration will 
show that the mean sfr/king velocities of the molecules, to which 
the pressure is due, must of necessity be greater than their mean 
velocity, whether the action of the molecules on one another is 
that of repulsion or attraction—in the latter case the molecules 
forming the envelope must be supposed to attract; hence the 
equation of virial is an additional proof of the incorrectness of 
Joule’s equation, 
Clerk Maxwell, in his article on ‘The Motion and Collision of 
Perfectly Elastic Spheres” —‘‘ Phil. Mag.,” vol. xiz.—proves that 


—_— 
oe 


the momentum in a given direction = of the striking particle 
elastic gas is {| MN ¢?; and after proving tal ogee pi. 
gives the correct value for pressure—he unfortunately goes Pry 
state: ‘‘The momentum of the particles after impact is the — 
but in the opposite direction, so that the whole pressure pip 
of area is twice this quantity.” I have already pointed out tee 
this statement is contrary to the definition of the measurement of 
forces. One could scarcely imagine that the writer of this he 
sentence and the author of ‘‘ Matter and Motion” were one = 
the same person, It is an illustration of how important a ry 
preconceived idea of what the result of an investigation should | 2 
is in any process of this nature. Clerk Maxwell, at the end of : 
brilliant analytical investigation, having arrived at the true " 
and finding it to be only one-half the value expected, imme 
looks about for a reason to multiply that result by two, and jumps 
at the idea that because the momentum is reversed the ch “5 
doubled, without considering the factor of time in the operation, r 
In conclusion, I venture to hope that this letter may be th 
means of not only vindicating Waterston’s claim to priority i. 
giving the correct value of and of the relation between pressure 
and velocity in gases, but of exciting a more general interest in his 
‘paper, which is not only historically interesting, but is fy!) of 
scientific and suggestive ideas, the study of which may lead to 
further progress in the department of physics in which Waterst 
was so successful a pioneer, 
8, Norfolk-square, C. E. Basevi, 
London, W., April 9th. Colonel R.A, (retired), 


result, 
diately 


on 


AMERICAN LOCOMOTIVE CABS, RUNNING BOARDS, AND 
FOOTPLATES, 

Sik,—In yourcomment on my letter published in Tur Excivern 
of February 23rd, you summarily dispose of my contention for an 
enclosed cab by saying, ‘‘ What is necessary to deal with the winter 
of the United States is not needed here.” A parently yon lose 
sight of the fact that the enclosed cab is used in sections of this 
country where the winter climate is very much milder than it is jy 
Eagland, and that it is by no means contined to the colder North 
and East; for itis held here that a cab should form an efficient 
shelter, not from cold only, but from weather in the widest sense 
of the term, 

You go on to say that with the open cab your men complain of 
heat rather than cold; and therefore seem to imply that the 
adoption of an enclosed cab on the American model would only 
make matters worse, This complaint of excessive heat is, | take 
it, the result of themen being compelled to stand in close proximity 
to the back ) late of the fire-box, which is usually not lagged. Our 
engineers, having their seats on the extension—technically, *‘ the 
deck "—of the running-board into the cab, are further removed 
from the tire-box, and therefore certainly suffer less from heat 
than yours do, The tiremen, by the way, have their deck also on 
the opposite side ; and as their life whilst running is not necessarily 
‘one demnition grid,” they can occasionally climb up from the 
footplate proper and get a few moments of well-deserved rest, 
This does not mean that they shovel half a ton of coal into the fire- 
box and then sit at their ease until there is room for another half 
ton. Good firing is insisted on here just as it isin Kogland ; and 
the extravagant consumption of fuel on some of our systems which 
you have referred to is not the result of bad firing, but of over- 
working the engines-—a course that, under certain conditions not 
necessary to particularise here, has been found to be economical, 

With regard to running-boards above the driving wheels, I will 
venture to repeat that they possess especial advantages of their 
own, if their greater convenience for the engine crew is allowed to 
constitute such. They can when carried high be made straight, of 
reasonable width, and clear of all moving parts; and these are 
points which are appreciated by those who have had experience of 
both the high and low running-board. They should—though | am 
subject to correction here—be carried through into the cab, so as 
to form on the right-hand side what constitutes in reality the 
engineer's footplate, and on the left the fireman’s ‘‘ deck,” before 
referred to; and they should certainly be accessible from the 
inside of the cab, even though the width of the English cab had to 
be considerably increased to permit this. 

The effects of exposure in open cabs I need not dwell on, Mr. 
Caldecott’s letter of March 2nd covered that ground. I wish more 
particularly to draw your readers’ attention to the unnecessary 
hardship entailed on the men by compelling them to stand whilst 
running. You, Sir, know, of course, what vibration on the foot- 
plate of a locomotive travelling at speed means. ‘The fatigue and 
strain from this source alone are very great. But the bad effects 
of the vibration are much lessened if the engineer is seated ona 
spring, or, better still, pneumaticcushion. Finally, permit me to 
ask you if you think good driving and firing are dependent on the 
men, in the first place, being compelled to stand, and in the second, 
being imperfectly protected from the weather’ If you do, and 
would devote a short space to explaining your reasons for so think- 
ing, it would be of great interest to some of your readers on this 
side of the Atlantic who have run English and American engines ; 
and who are, as yet, unanimously in favour of the footplate arrange- 
ments of the latter. HvucH Swarr. 

Abilene, Texas, U.S.A., March 17th. 

{Mr. Sharp's acquaintance with Eoglish locomotives appears to 
be a thing of the past. What is the advantage to be gained by 
carrying a running board over the top of a 7ft. or 7ft. bin, wheel ! 
Why not put a gangway at once with hand-rails at either side on 
the top of the boiler / All tender locomotives of modern construction 
are either fitted with permanent seats or with seats which can 
hook on. The American ‘‘ engineer” appears to be a very fragile 
creature. Even in fine weather he has to be treated like a hothouse 
plant. Perhaps if he thought less of his own comfort and more 
of keeping a proper look-out, there would be fewer of those acci- 
dents for the occurrence of which the United States railway 
system possesses an unrivalled pre-eminence.— Eb. E. } 





SPECIFIC AND LATENT HEAT OF STEAM. 

Sin,—In whatever way the determination of the value of J is 
approached, there are three constants whose values must always be 
determined--(1) The value of 1; (2) the temperature coefficient cf 
the specific heat of water; and (3) the thermometric scale. This 
last usually involves the reduction from mercury in glass to 
perfect gas thermometers. 

In 1878 Joule published his last research on the numerical value 
of J, and gave J = 7746 (not 772). This, by the application of 
Regnault’s formula for the specific heat of water, was reduced to 
7725. In 1880 Rowlands redetermined J, and paid special atten- 
tion to points (2) and (3) above; he also compared Joule’s mercury 
thermometers with his own air thermometer, and gave the correc- 
tions on Joule’s figures both on this account and also for the 
difference in the specific heat of water as determined by himself 
and by RKegnault. Rowlands’ work has lately been confirmed by 
Griffiths—1887 to 1892. In Science Progress, April, 1894, Griffiths 
sums up, ‘‘our present knowledge of the value of the mechanical 
equivalent,” and recommends that J = 778 be now adopted. 

Mr. Mansel’s argument, given in last week’s ENGINEER, does not 
therefore prove that the value of the mechanical equivalent is 772, 
but rather that the values of y, of the temperature coefficient of 
the specific heat of water, and of the thermometric scale adopted 
in reducing Joule’s experimental data to 772, are concordant with 
the same values as used by Regnault in the determination of the 
relation between the temperature and pressure of saturated steam. 

Chelmsford, April 9th. G, M, CLank, 


(For continuation of Letters see page 310) 








Tue British Admiralty is reported to have given an 
order for all the lifeboats needed by the British Navy to a Berlin 





firm, which uses reindeers’ hair instead of cork. 
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RAILWAY MATTERS. 


Orders have been complied with by the pro- 


ramping ral London Railway—Extension of Time—Bill. 


moters of the Cent . — 
A Roya decree, countersigned by the Minister of the 
ior, has been issued, declarin the contractors of the Pirieus- 
latent? Railway to have forfeited all rights granted by the conces- 
pons the construction of the line. 
Tue Standing Orders Committee have decided to 
se with the standing orders in the case of the petition of the 
"Board of Waltham Holy-cross against the London, Waltham- 
tow, and Epping Forest Railway Bil . The Examiners of Stand- 
ing Orders certified that the standing orders had been complied 
with in the case of the London Tramways Company's Bill to 
por the cable tramway at Streatham. 


Tux electric-conduit street railway, which was invented 
by Mr. Love, bas been in operation for more than a year on a con- 
» erable portion of the Rock Creek Railway, in Washington, D,C., 
iy d % severe test during the recent heavy snowstorms, Contrary 
= the prophecies of many of its opponents, the underground 
cection of the road worked admirably all through the storm, while 
that portion of the line operated overhead wire was badly 
srippled. The streets were filled with snow and slush, but the 
7 vit which contains the trolley wires is well drained, and 
m gineering News says the result showed that the loss from these 
wires by leakage was much less than the loss from the overhead 
wires on the same road. This is in marked contrast to the theories 
and statements put forth by Mr, A, Stetson. 


Tux tendency of tramways to encourage travelling by 
the public is well illustrated in the traffic of the City of Buenos 
Company. __In 1885, with thirty-two miles open, this company 
carried 12,725,000 passengers, while last year, with an addition 
of two miles of line only, the number conveyed was 25,583,000. 
The increase in the numbers carried over 1892 was 240,000. 'he 
net result is, however, the same old story, a great deal more work 
done for the public but less return for the shareholders, The 
dividend now paid is but 3}. In 1888, with the smaller mileage 
open, the dividend was 10 per cent., and at one time it dwindled 
to ni/, ‘The fares were raised last year by 25 per cent. in currency. 
The Railway News says increase in wages, and in various articles 
of consumption, has so far counterbalanced this rise, that the com- 
pany, with the greater mileage and twice the business done, can 
only pay about one-third of the dividend which it paid eight 
years since, 

REFERRING to the large number of accidental deaths on 
American railways, a Pittsburg paper says:—‘‘ One very inter- 
esting fact is brought out in the figures presented by the Interstate 
Commerce Commission report for 1891, relative to the number of 
deaths caused by railroad accidents that year. In addition to 
tota’s, the report gives the nature of the accidents and makes other 
classitications, one of which shows that out of 4076 persons killed 
by railroads during 1891, only 611 are classed as ‘ not trespassing.’ 
‘bis number includes all regular passengers who were killed on 
trains. The figures show that of every 13 persons killed by rail- 
ways during the year mentioned, 11 losttheir lives because they were 
trespassing on tracts or in some other way placed themselves where 
they should not have been. This fact surely deserves more atten- 
tion than it has received, There is always a clamour for legisla- 
tion to compel railroads to take additional means of lessening 
danger, but it would seem that there is something needed to make 
people use an ordinary degree of caution while on or about railroad 
property.” 

Tur only railway of British Guiana, a line twenty-one 
miles in length, from Georgetown to Mahaica, and belonging to 
the Demerara Railway Company, is, after years of deliberation on 
the part of both Government and Legislature, to be extended to 
the left bank of the Berbice River, and it is hoped that withia 
two years and a-half the towns of Georgetown and New Amster- 
dam will be within two or three hours’ reach of each other. The 
extension will be about forty miles in length, and the terms agreed 
upon for its construction are : A Government guarantee of interest 
on the cost of construction at the rate of 4 per cent. for fifty 
years, a moiety of profits over 4 per cent, being handed over to 
the Government in discharge of any moneys paid under the con- 
tract. The amount guaranteed by the Government is about the 
same as that now paid as asubsidy for the steamer service between 
Georgetown and New Amsterdam, and the road service from 
Mabaica, the present terminus of the railway, to Blairmont, on 
the Berbice River. The existing line pays the goods and passen- 
ger receipts for the year 1892-3, amounting to £38,824, and the ex- 
penditure to £21,398, 


We are all going to be poisoned now by the deadly pas- 
senger car. The writer of ‘‘ Foreign Railroad Notes” in the 
Ra:lvoad Gazette says :—In the laboratory of the Imperial Board of 
Health of Germany experiments were made between January, 
1891, and July, 1892, by which the seeds of consumption were 
found in abundance in the dust collected, not only on the floors, 
but on the walls and seats, of cars, Samples of dust were taken 
from forty-five compartments of twenty-one different passenger cars 
and 117 animals were inoculated with them. Part of these died 
very soon thereafter of various contagious diseases before they 
had time to develope consumption ; of the rest, killed four to six 
weeks after inoculation, three had tubercles. These three, how- 
ever, were inoculated with sleeping-car dust, taken, not from the 
floor, but from the walls, cushions, and ceilings. Bacteria at the 
rate of 78,800 per square inch were found on the floor of a fourth- 
class car, and 34,400, 27,200, and 16,500 per square inch on the 
floors of the third, second, and first-class cars. Thus, even in the 
latter, the average passenger, who usually bas at least half a com- 
partment to himself, say 3000 square inches of floor, bas an army of 
19,500,000 deadly enemies aiming at his vitals on the floor alone, 
to say nothing of other millions in front and rear, on both flanks 
and overhead. It would seem impossible toescape; but the Board 
of Health is said to have reported measures for removing or reduc- 
ing the danger, which the railroads are considering.” 


In writing upon the offer of £10,000 made by the New 
York Metropolitan Traction Company in terms that committed the 
company to nothing, the H/ectrival World says it is rumoured that 
the company has ‘‘ applied the original time limit and withdrew 
its offer of a 50,000 dol. srize on March Ist, assignin as a reason 
for not extending the time that the State Railroa 
had not teem eye its offer to act asareferee. A daily newspaper 
has published a statement supposed to emanate from the traction 
company to the effect that more than 1500 plans had been sub- 
mitted in competition by inventors. In return for the time and 
trouble thus expended, inventors have received no benefit what- 
ever, while the traction company has had placed at its temporary 
disposal, at no cost to it, a collection of ideas from which, had it 
80 chosen, it could have obtained information of great value if the 
original intention of using some conduit system on its lines is to 

carried out. It is not too much to say that inventors have not 
been fairly treated in this so-called competition. The time 
allowed to construct and operate a practical system was so absurdly 
short that it was taken for granted, assuming that the competition 
was to be a real one, that it would be extended. ‘The condition 
that the State Railroad Commission should act as a referee was 
also seen to be an impossible one, as lying entirely beyond the pro- 
vince of that body, but here again the promise of the passage of a 
Bill to give the necessary authorisation was doubtless relied upon. 
It is true that such a Bill was introduced in the Legislature, and 
might, it seems reasonable to suppose, have been easily pressed to 
passage, but, so far as we know, it was never heard of after its 
first introduction, It is little likely that inventors will soon again 
allow themselves to be thus trifled with, and the whole affair is 
Very little to the credit of the corporation conceracd.” 


dispe 
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NOTES AND MEMORANDA. 


A Great deal is being said in Paris against wood paving. 
Amongst other things, it is said that the mortality has risen 
two per 1000. It was 18—it is now 20, 


Tue deaths registered last week in thirty-three great 
towns of England and Wales corresponded to an annual rate of 
19°6 per 1000 of their aggregate population, which is estimated at 
10,458,442 persons in the middle of this year. 


In London the births and deaths were—as is usually the 
case now—both below the average numbers in the corresponding 
weeks of the last ten years. ‘I'he annual death-rate per 1000 from 
all causes declined to 190, In Greater London 3638 births and 
1984 deaths were registered, corresponding to annual rates of 
31°9 and 17°4 per 1000 of the estimated population. 


MacapaM roads in Darby, Pa., are constructed, the 
Kugineering Record says, by spreading over the rolled subgrade a 
Gin. layer of din. stone, “‘ not inferior in quality to the best German- 
town bluestone,” and then covering this with 4in. of 2in. stone. 
After rolling the surface, 2in. of 14in. stone is laid and rolled, and 
a final coating of fine stone, breaker scale, or screenings is spread 
evenly, watered, and well rolled. 


A uirt bridge over the Chicago River at South Halsted- 
street, Chicago, has been completed, which consists of two towers 
about 215ft. high, one on each side of the river, between which 
there is a 30ft. span which can be lifted so as to leave a clear 
height of 155ft. for passing vessels, The span is lifted by steam 
engines, and at the official trial it is stated that it took but 
49 seconds to raise the span from its lowest to its highest level. 


At a recent meeting of the Royal Dublin Society, Mr. 
W. E, Adeney read a paper on the reduction of manganese per- 
oxide in sewage. ‘The author stated that freshly precipitated 
peroxide of manganese, when mixed with sewage matters, and 
allowed to air-dry slowly, becomes gradually decomposed into 
manganous carbonate. He gave an analysis of some manganous 
carbonate, formed in this way, showing that the reduction of the 
peroxide is complete when it is exposed in small heaps to the air 
in the course of about three months. 


A new roller flour mill, having a capacity of 2500 
barrels daily, has been completed at West Superior, Wis., and is 
lighted by 400 incandescent lamps. In the basement of the mill- 
house is the main line of shafting, 12in. diameter, driven by a 
Nordberg-Corliss engine capable of 1200 indicated horse-power, 
and a belt 32in. wide and 320ft. long. Three lines of shafting 
drive the rolls, and a line of shafting 125ft. long drives puritiers 
and exhaust fans. These and the scalpers on the next floor might 
be worked by a small increase in the electrical plant, and so avoid 
lots oi shafting and belts, 


Tue spider has always been pointed to as a constructor, 
but we believe he has never been credited, as he must according 
to the following, with a knowledge of mechanics. Writing in 
Nature, Mr. R. Philip, Buenos Ayres, gives the following interest- 
ing instance of the use of a stone by a spider as ballast for its web : 
—A web was noticed stretched between two trees at a distance of 
about 10ft. from one another. From it hung a thread about 2ft. 
long, and attached to its lower end was a small pebble about the 
siz2 of a pea, the stone hanging free about 4ft. from the ground. 
The stone had evidently been made use of in this special manner 
by the spider for the definite purpose either of keeping the web 
taut, or as ballast to give it stability against the wind, for on lift- 
ing the stone to remove the pressure, it was observed that the web 
became limp and slack, and was stirred out of position by the least 
breath of air. This was noticed by a score or so of members of the 
German ‘“‘ Turnverein” here, in the garden of whose premises the 
occurrence took place. 


Tue final survey for the great bridge over the Missis- 
sippi River, above New Orleans, the letting of the contract for 
which was recently reported, has, according to the New Orleans 
Picayune, been commenced by Chief Engineer E. L. Corthell in 
person, As described in the same journal, the main channel span 
will be 1070ft. long, resting on piers reaching down 170ft. through 
water and soft mud, and extending 104ft. above the usual water 
line. The clearance at the highest water mark will be 85ft. The 
two connecting cantilever spans of 602ft. each make a total of 
2274ft. for the river crossing. From each of the shore piers there will 
be built inclines connecting the bridge with the Southern Pacific 
and Illinois Central Railways. For the river pier foundations 
caissons filled with concrete, of the usual type, but of very unusual 
size, will be employed. The top dimensions of the caissons will 
be 62ft. by 126ft., and the timbers will be 16in. square. Mr. 
Corthell is now engaged in seeking a —— with the least 
depth of water in the vicinity, and hopes to find water not more 
than 100ft. deep. The centre of the main span will be 249ft. 
above the highest water level, making the maximum height of 
superstructure about 164ft. It is now proposed to build the piers, 
commencing 30ft. below low water, of granite facing and cross 
walls filled with concrete. The wooden caissons will have a cutting 
edge sufficiently strong to cut through any obstruction buried in 
the mud, as the depth precludes the use of the pneumatic process. 
From the bottom of these caissons to the top of the superstructure 
the heights and material called for in the preliminary plan would 
be as follows :—Louisiana pine caisson, 140ft.; granite and concrete 
pier, 134ft.; iron and steel superstructure, 164ft.; making 438ft. in 
total height. 

WRITING on “Sizing Middlings for Purification,” a 
writer in the American Miller says:—“It seems to me that 
purifiers are too long as well as wrongly clothed. The act of 
purification is not just simply sifting or dividing mixed material 
into various distinct sizes, but rather in subjecting the whole float- 
ing body to continuous air currents. It does not matter if nothing 
goes through the silk so long as the air is drawn continually 
through the stock, carrying with it the light impurities. In this 
respect the action is similar to that in the = purifier, the 
difference being that the layer falls rapidly, and may possibly carry 
light impurities with it, but the particles being —— in the 
falling stream, a better chance is given to draw the medium or 
partially pure stock entirely away than can be done in the floating 
mass on the sieve, Unquestionably the best and most scientific- 
ally correct work can be done on any purifier when the stock is 
properly sized. This is even more important on the gravity than 
on the sieve ; indeed, good work cannot be done on the former 
without it, whereas it is possible to get very good results on a sieve 
with mixed stock by simply on a heavy feed and tailing over 
freely, as the lighter material is kept afloat and carried forward by 
the density of the confined air currents, It is quite remarkable 
how much less wind is required with a heavy feed and well-covered 
sieve than otherwise. In any size or class of middlings or semolina 
there must of necessity be at least three qualities of material— 
pure, partially pure, and offal; this latter is often mixed with dust 
which is worth something as low grade flour. Now these three 
admit of a fairly good separation in the operation, No matter how 
the sieve may be clothed so long as there is a sufficient feed, the 
partially pure stock, being lighter, will be carried forward until all 
the pure and heavy have fallen through, then, losing its support, 
it falls through also unless it tails over. More satisfactory work 
can be obtained by good sizing than otherwise, because then it is 
not necessary to use a graduated cover, and consequently the 
whole through product, or nearly all, will be epee whereas, with 
mixed stock at graduated cover the fine light middlings, which 
have successfully floated over the larger portion of the sieve, will 


drop through the coarse silk directly the bulk disappears; and 
unless a fine cut-off is made, they are liable to become mixed with 





the large puro stock which they immediately follow. Even these 
light middlings may be pure so far as it is possible to make tucm.” 


MISCELLANEA. 


Tue designs and estimate of Mr. Louis Harper, 
A.M.I.C.E., Aberdeen, have been accepted for the supply of three 
ornamental steel rope suspension footbridges to be erected across 
s ream in the Duke of York Public Gardens, Grimsby, Lincoln- 
shire, 


Tue Canadian Government have notified that, after 
next session of the Dominion Parliament, the collection by the 
Dominion Customs of a royalty of 124 per cent. on foreign reprints 
of British copyright works for the benefit of copyright holders will 
cease, 

THE contract for the construction of the machinery of 
one of the projected first-class battleships, to be built at Ports- 
mouth, has been given to Messrs. Harland and Wolff, Belfast. 
The engines at natural draught will develope 10,000 indicated 
horse-power, giving a speed of 165 knots, or over 18 statute 
miles per hour, and under forced draught 12,000 indicated horse- 
— ving a speed of 17°5 knots, or over 20 statute miles per 

our, he battleship which Messrs. Harland and Wolff’s engines 
are to propel will be 14,900 tons displacement. The order repre- 
sents about £80,000. 


THE award by the State of New York of the contract 
for supplying electric locomotion to canal boats on the Erie Canal 
to the Cataract Electric Company, which takes its power from the 
Falls of Niagara, is the first decisive step toward the genuine 
improvement of the capacities of the Erie Canal. As an engineer- 
ing work only this undertaking chiefly excites the interest of 
engineers and others interes in the transmission of electric 
power and the propulsion of canal boats by other means than that 
of the horse or the mule. The Engineering Record says it is pro- 
posed to furnish the requisite power to the owner of any boat at a 
cost not exceeding 20 dols. per electric horse-power for the season, 
and the trolley system is to be used. 


ALTHOUGH there are times when there is not sufficient 
wind to move a windmill, the readiness of the latter to utilise every 
breeze without attention is causing its extensive adoption for work- 
ing pumps for small, and even for considerable supplies. Messrs. 
Alfred Williams and Co., of Great Eastern-street, have recently 
fixed one of their 30ft. diameter Halliday direct-acting windmill! 
pumps, over a shaft 130ft. deep, at St. Austell, Cornwall. This 
machinery is, we are informed, delivering 5000 gallons per hour 
into an elevated reservoir, from which the surrounding district is 
supplied with water. Similar plants are in course of erection at 
Maidenhead, Leeds, Chester, Oxford, and Wickham Market. 


A seriEs of lectures has been arranged by the Meteoro- 
logical Society and the Sanitary Institute on ‘‘ Meteorology in 
Relation to Hygiene,” to be given in the Parkes Museum, 744, 
Margaret-street, Regent-street, W., on Mondays and Thursdays, 
at 8.30 p.m., April 23rd to May 10th. The lectures are as follows : 
—April 23rd, ‘‘ Instruments and Observations and their Represen- 
tation,” by G. J. Symons, F.R.S.; April 26th, ‘Temperature of 
Air, Soil, and Water,” by Dr. H. R. Mill, F.R.S.E.; April 30th, 
‘‘ Barometric Conditions and Air Movements,” by R. H. Scott, 
M.A., F.R.S.; May 3rd, “‘ Moisture, its Determination and Mea- 
surement,” by W. Marriott, F.R. Met. Soc.; May 7th, ‘‘ Climate 
in Relation to Health, and Geographical Distribution of Disease,” 
by C. Theodore Williams, M.A., M.D., F.R.C.P.; May 10th, 
‘* Fogs, Clouds, and Sunshine,” by F. Gaster, Fellow of the Royal 
Meteorological Society. : 


THE largest dry dock on the American lakes is to be 
built by the Chicago Shipbuilding Company at Chicago, The 
dock will be built of wood, with a steel caisson for closing the 
entrance, and its dimensions will be :—Length from inner side of 
gate, 425ft.: length from centre of rudder well, 385ft.; width of 
floor, 80ft.; width of entrance at sill, 50ft., 12ft. above sill, 70ft.; 
depth of water at sill, 18ft., over keel blocks, 17ft. The caisson 
will be 52ft. long at keel, 72ft. long on deck, 13ft. beam and 25ft. 
deep from deck to bottom of keel. The floor of the dock will be 
21}ft. below water, and the rudder well will be 13ft. deep. The 
pumping machinery will consist of two vertical, centrifugal pumps, 
with 30in. discharge pipes, and a capacity of 25,000 gallons per 
minute each. The total amount of water to be pumped at each 
cat is 6,000,000 gallons. The estimated cost of the dock is 


Ir is asserted that 2,000,000 tons of Bessemer ore from 
the Mesaba range are offered on dock at Cleveland by J. D. 
Rockefeller, at 2°50 dols. per ton. If this is the hatching from the 
“‘mare’s nest ” discovered by the New York Tribune last fall, when, 
on learning of the formation of the syndicate, it asserted that the 
Mesaba syndicate intended to market a large tonnage of its ore by 
means of an exorbitant price, that paper owes the public an ex- 
planation. To meet the figures quoted above, Mr. Rockefeller 
estimates rail freight at 40 cents, and Lake freight at 65 cents, and 
calculates on a profit of 50 cents a ton. As he controls the rail- 
road between the mines and the ore docks, and owns a majority 
of the stock of the Whaleback Company, it is probable that he can 
secure freighting at the figures mentioned above. This low price 
is made to meet a contract by the Norrie mine, of the Gogebic 
range, which has sold ore at Cleveland for 2°75 dols. Mines pro- 
ducing hard ores or those paying royalties will probably be left out 
of the market during the continuance of such prices. 


THE contracts for two of the new battleships have 
been given out, one to Messrs. J. and G, Thomson, Clydebank, and 
the other to Messrs. Laird, of Birkenhead. Messrs. Thomson, it 
will be remembered, recently completed the battleship Ramillies, 
and have also built several second and third-class cruisers for the 
Government, and have provided the engines of several of her 
Majesty’s ships. Messrs. Laird built the Royal Oak—battleship— 
under the Naval Defence Act, and were more recently entrusted 
with the contracts for two of the new torpedo catchers, Ferret and 
Lynx. They have also built several gunboats and other craft for 
the navy. The contracts for the engines for three of the new 
. battleships building in the dockyards have likewise been placed, 
Messrs. Harland and Wolff, of Belfast; Messrs. Humphrys, 
Tennant, and Co., of London; and Messrs. Hawthorne, Leslie, and 
Co., Newcastle-on-Tyne, being the successful contractors. Messrs. 
Humphrys supplied the engines for the Repulse, Rodney, Royal 
Sovereign, Sars Pareil, Empress of India, Anson, Hood, Howe, 
and Victoria, all battleships, so should be in an exceptionally good 
position for supplying this class of work. 


AccoRDING to the last report of our Consul at Bordeaux 
it appears that during the past year 451,000 tons of British coal 
were imported to that place, of which 68,000 tons are stated to 
have been ordered by the Orleans and Southern Railway Companies, 
thus leaving 383,000 tons for privateconsumption. The latter figure 
shows a falling off of 35,000 tons compared with the import for 
1892, of 11, tons compared with that for 1891, and of 42,000 
tons compared with 1890. These diminutions have been caused 
chiefly by the strikes in the United Kingdom of late years, which 
from time to time increase the price of British coal, and at times 
even stop the supply altogether, thus affording no security and 
stability to consumers in foreign countries. In consequence an 
increasing number now try to use French coal, certain qualities of 
which are cheaper than the British and are fairly satisfactory. 
Although the French coal mines have the sale of their production 
assured, and, in principle, cannot put out more annually than they 
do at present, it is not improbable that, in view of increasing 
p wel for French coal, the annual output will in future be 
augmented. Since July last the strikes in the Midlands and also in 
Scotland have raised the prices, and so long as the present prices 
prevail and fresh disturbances in the British coal mining industry 





appear likely, it is useless to hope for an increase in the consump- 
{ tien of British coal in the Dordeaua district, 
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THE PANAMA CANAL AS IT IS. 





Tur question whether the canal—which is to connect 
the Atlantic Ocean with the Pacific—shall be made from 
Colon to Panama, or through Nicaragua, or in some other 
locality which has still to be selected, seems as far from 
receiving a definite answer as it was fifty years ago. 

In June, 1847, the subject was discussed at a meeting 
of the Institution of Civil Engineers, when the late 
Emperor of the French—then Prince Louis Napoleon 
—made a long and eloquent speech in favour of the 
Nicaragua project. Every argument used at that meet- 
ing may be heard daily by anyone crossing the Isthmus ; 
and, except that the trade of the Pacific Coast with 
Europe has immensely increased, and that the need of a 
canal is far greater now than it was then, no one seems 
to have found anything fresh to say for, or against, either 
project. 

In favour of the Panama Canal it may be urged that 
about one-fourth of the excavation is finished. The best 
work has been done on the Atlantic side, where the 
contract was taken by the American Contracting and 
Dredging Company. It completed its section from Colon 
to Bujio, a distance of fifteen miles, in 1888. Steam 
launches frequently traverse this part of the work; and 
the officials of the company say that soundings which 
have been taken recently, show that there has been very 
little silting up. This is not the case on the Pacific slope. 
For the first few miles from the Boca the part excavated 
is filling up so rapidly, that it is easy to see that, even if 
the canal were finished, constant dredging would be neces- 
sary. Several large dredgers—one of which we show in 
Fig. 1—are aground, and will have to cut their way out 
before they can be used elsewhere. 

The most costly part of the construction is the cutting 
at Culebra. We have from time to time given the cubic 
metres excavated as the work progressed, and also the 
estimated quantity still to be removed. Our engravings 
—Figs. 2 and 3—show the present state of the work at 
this point. In January, 1889, M. de Lesseps announced 
to the shareholders; that the Council of Administration 
had come to the conclusion that locks were necessary, in 
order to diminish the quantity of rock to be excavated ; 
and estimates of the comparative cost were prepared ; 
but we do not think that any responsible firm of contrac- 
tors would undertake to construct. these locks at the 
estimated price, unless they expected to make a large 
profit on the extras. 

3ut a difficulty, greater than any caused by the actual 
construction of the canal, is met with in the Chagres 
liiver. The bed of this stream crosses the line of the 
canal no less than twenty-seven times, and it seems to 
have been originally thought that this would facilitate 


the work. The French engineers would not believe what | 





they were told of the Chagres floods, tiil the excavation 
had advanced so far, that they considered it impossible 
to take a completely new line of country. Possibly also 
they were guided in their location of the canal by a 
desire to keep near the Panama Railway, which brought 
them supplies, and kept them in touch with civilisation. 
The railway runs close to the river for more than half its 
length. At San Pablo, which is just half-way between 
Colon and Panama, the river, in June 1883, rose 44ft. in 
four hours, and this is no isolated example of a sudden 
flood. In Fig. 4 we show the longest bridge of the 
Panama Railway over the Chagres; on several occasions 
the water has risen in a few hours high enough to wet 
the bottom of the girders. When the company found 
that it must deal with the Chagres before it could finish 
the canal, it was decided that a dam should be built; 
but the exact position and dimensions of this dam were 
not authoritatively settled, and work on it was never com- 
menced. 

In some respects the construction of a canal from 
Greytown on the Atlantic, through lakes Nicaragua and 
Managua, to Brito on the Pacific, offers less difticulties 
than in the one from Colon to Panama. The summit of 
the divide is ‘151ft. above sea level, as against 330ft. at 
Culebra. The climate is slightly better, and hundreds of 
vessels could find safe anchorage on the lakes instead of 
being obliged to continue their voyage even if a “‘ Norther” 
were blowing. But as four locks are projected on the 
Pacific side, and three on the Atlantic, the cost of this part 
of the construction would not be less than at Panama; 
the breakwaters and dredging at each end would come to 
about the same; and without counting any dredging in 
lakes or river, forty miles of canal would have to be cut, 
whilst at Panama less than thirty are required to finish. 
Besides this, the course of the San Juan River is so serpen- 
tine, that little short of a new channel would be needed. 

But the chief trouble at Nicaragua would be political. 
The Government offer the company a strip of land ten 
miles wide on eitner side of the canal. This piece of land 
would presumably be neutral territory. But at present 
the borders of Lake Managua form a favourite fighting 
ground, whenever a revolution is in progress; and if armed 
insurgents or Government troops were to be kept off this 
neutral zone, the Canal Company would require a small 
army to make its neutrality respected. Probably, also, | 
the Nicaraguan Government would not agree to have 
their territory cut in two in this manner, and to be pre- | 
vented from using the gunboat which they have on the | 
lake. Till this point has been cleared up, the offer of 
land will be of little use to the Canal Company. 

Our readers will see from the above that both projects 
present many difficulties. Numerous residents in Panama | 


and other places on the Pacific Coast, maintain that the 


whole subject has never been investigated by independent | 
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engineers. They say that on the Isthmus several alter- 
native routes could be pointed out, all better than the 
one which has been adopted; and with regard to 
Nicaragua, the figures given, and the statements about 
the exact line to be followed, vary so much, that it is 
evident the promoters can only ted made a a 
survey, and that their estimates of cost can hardly be 
considered trustworthy. 

Would it be to the advantage of the whole civilised 
world, and more particularly cf England, France, and 
the United States, that the two oceans should be con- 
nected by a canal? We do not think that anyone could 
give a negative reply to this question. Then let these 
three nations take the matter up, and each appoint one or 
more engineers to study the whole subject. Let these 
engineers, who would of course work together, be pro- 
vided by their respective Governments with the means to 
engage a competent staff, not only to survey the lines 
of country proposed, but to make working drawings and 
accurate estimates of the work to be done on the line they 
select. Whether capitalists would be willing to find the 
money necessary to carry out the undertaking would, to 
a great extent, depend on the engineers’ report; and 
whether financial help could be obtained from the 
Governments of the nations most interested is rather 
out of the province of Tox ENGINEER to discuss. But it 
would be necessary that the Governments of Columbia 
and Nicaragua should be told that no payment must be 
demanded for the permission to make the canal; and 
that the country in which it was located would have to 
content itself with the indirect benefits which it would 
receive, both duringand after construction. Neither would 
a new company be able to devote part of its capital to 
purchasing the rights of the holders of Panama shares. 
The concession will have lapsed before the engineers 
could make a report, and the only benefit the present 
shareholders can now expect to receive is, that when 
work is actively commenced in either country, they would 
be able to sell their plant at a tolerably good price. And 
this is no small matter; miles of tip trucks, dozens of 
dredgers, hundreds of locomotives, and railway plant of 
every description; fixed engines, barges, steamboats, 
&e. &c., are to be seen at the company’s depdt at the 
Boca, or scattered all along the line. Most of these are 
still in good order; the machinery is regularly cleaned 


| and painted; and the quantity is ample, even if both 


canals were to be put in hand simultaneously. 

No one can visit the Isthmus without seeing how reck- 
lessly the money was squandered. We show at Fig. 5 
the company’s office, in which, when the work was in full 
swing, 400 to 500 clerks were employed. The general 
manager, whose salary was £20,000 a year, was provided 
with servants, horses, and carriages at the expense the of 
company, as well as a mansion that a monarch might 
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envy. All the principal members of his staff were also 
supplied with carriages, and roads were made simply to 
enable them to take country drives. 

The wages of skilled workmen and the salaries of com- 
petent employés must necessarily be much higher in 
Panama or Central America, than in England or the 
United States. But ifthe construction of an inter-oceanic 
canal is recommenced, investors must be assured that 
that there will be proper control and supervision, that 
they will only pay for work actually done, and that their 
money will neither be given to people who do not and 
cannot help on the work, nor be frittered away on objects 
which have no connection with the enterprise for which 
they have subscribed it. 








LETTERS TO THE EDITOR. 


(Continued from page 306) 


WATER-TUBE BOILERS. 


Srtr,—There is an experiment witk a delicate or sensitive bydro- 
meter which may possibly throw some light upon the question 
which has arisen in your columns respecting circulation in the 
water tube of a boiler. 

The experiment is conducted as follows :—Place the hydrometer 
in a jar of water and let it come to rest ; then drop, one by one, a 
number of boy’s marbles into the water, as near as ible to the 
instrument without striking it, and without disturbing the water 
more than necessary. The instrument, as might be expected— 
depending as it does on hydrostatic pressure—remains unaffected 
by the presence of the marbles falling through the water. Try, 
next, a quantity of small shot. It will be found that a shower of 
shot may be falling all round the instrument without affecting its 
buoyancy. So far so good, hydrostatic pressure appears to be 
verified. But take smaller particles to drop into the water even 
than small shot ; take, for instance, fine clean sand. If the instru- 
ment is sufficiently delicate it will be found to rise definitely as the 
sand falls through the water. What about hydrostatic pressure now ! 
It is easy to proceed farther. Mix a little China clay with the 
water and place the hydrometer in the muddy water thus produced. 
Any hydrometer will show a greater buoyancy in muddy water than 
in the same water after the solid particles have settled to the 
bottom. That a hydrometer should float higher in water contain- 
ing mechanically suspended particles—although the particles are 
all the time sinking to the bottom—is what might be expected, 
inasmuch as the water is, for the time being, specifically heavier ; 
but what is not so clear is the exact magnitude of the particles 
which cease to affect the instrument. In other words, how large 
must the particles be, and how fast must they fall through the 
water so that the hydrostatic balance of the instrument may not 
be disturbed? Is it not probable that the manner of falling is what 
determines this point’ Particles falling at a constant speed, 
whether fast or slow, may, I think, be considered as part and 
parcel of the water. Such is the condition of muddy water, and 
also probably of water with falling particles of sand init. On the 
other hand, in proportion as smail shot and marbles continue their 
acceleration of velocity whilst falling through the water, so are they 
in a degree foreign bodies, and have no effect upon the density. 

Now if it is trae—and I see no reason to doubt—that a similar 
experiment could be made with rising in place of falling particles— 
with bubbles instead of marbles—and obtain under some conditions 
no difference in the specific density of the water, and under other 
conditions a marked difference. I think, Sir, we may have in this 
experiment a reconciliation of the apparently contradictory views 
which have been expressed in your columns respecting this 
matter of circulation. If I might venture such a reconciliation, I 
should say that bubbles which are large enough to rise with a con- 
siderable acceleration of velocity, and which maintain that accelera- 
tion all the way up the tube, will be analogous to the falling 
marbles or shot in the water, and will have little or no effect on 
the hydrostatic equilibrium any more than corks held in position 
by threads, But when we come to consider bubbles meeting with 
sufficient resistance in their ascent to stop any acceleration of 
velocity and render their upward motion uniform, they must then 
be considered, as Dr. Lodge says, “‘ part of the fluid,” and the 
fiuid may be expected to behave as a specifically lighter fluid to 
that extent. 

It is to be hoped Dr. Lodge will not let the matter rest, but, 
since he has entered this controversy, give his views more fully 
than he has done in your last issne. A. N, SOMERSCALES, 

Hull, April 7th. 


LIQUID FUEL AT SEA. 


Srr,—As the builders of the engines fitted on board the s.s. 
Baku Standard, and having been recently entrusted by Mr. A. 
Suart, of London, to fit the boilers with our patent burners for 
burning liquid fuel, we trust we may be allowed to make a very 
few remarks on the article in which you have examined the 
results of the first voyage of the steamer from this country to 
Philadelphia and back again. For the sake of convenience we 
divide our remarks into paragraphs, dealing with the points raised 
at various parts of your article. 

(1) Your statement that the engines of the Baku Standard do not 
in ordinary working develope more than from 1500 to 1800 indicated 
horse-power is perfectly correct, this being the result obtained on 
several former voyages with a consumption of coal, of average 
quality, under similar conditions, of about 30 tons per day, the 
consumption of oil on the first voyage being at the rate of about 
20 tons per day. 

(2) No doubt you are right in believing that the keynote of the 
position lies in the quantity of steam which is required to discharge 
or “ spray ” the oil into the furnace, and the supply of fresh water 
from an outside source rendered consequent thereby. We have 
no fault whatever to find with the figures and calculations contained 
in your article, from which it would appear that something like 
112 indicated horse-power was required during the first voyage to 
force the fuel into the furnaces, and all we can say is that from the 
results obtained during the run from the Tyne to Dover, at the com- 
mencement of the second voyage, when the boilers were fitted with 
a set of burners embodying the same principles as those contained 
in the original burners, but modified in certain details, leads us to 
hope that the weight cf steam required to inject or spray the 
petroleum may be reduced to a point considerably adlow that 
obtained during the first voyage. 

(3) You are mistaken in saying that the arrangement by which 
the Astatki was pumped up from the tanks into two small service 
tanks in the funnel casing, from whence it runs down to the fur- 
naces through suitable pipes, has been in any way modified from 
any experience gained during the first voyage ; the arrangement 
worked perfectly, and the vessel sailed on cor second voyage with- 
out any alterations whatever, except the minor one of having stop 
cocks fitted—to insure safety in the supply pipes leading to the 
burners—immediately below the tanks themselves. 

(4) The question of dealing with the oil in the bunkers can be 
perfectly dealt with by suitable subdivision, and presents no prac- 
tical difficulties whatever. 

(5) With regard to the leakage in the pipes leading from the 
service tanks to the stokehold, no serious risk of fire is to be appre- 
hended. These pipes are only about 2in. in° diameter, and there- 
fore present no greater difficulties than can be easily overcome ; 
in fact, we fail to see that there is any more risk or danger than is 
experienced with an ordinary steam-pipe. In addition to which 
we may nee. point out that the flashing point of the material 
that is generally used is comparatively very igh. 

(6) We think the remarks in the latter part of your articie 





allude more particularly to the burning of petroleum in loco- 
motives, In the case of marine boilers there is no coke or lime on 
the grate whatever, and if the oil is poewecty supplied into the 
furnace, about which there is no difficulty, it is perfectly, easily, 
and rapidly burnt. As the furnace becomes heated, the oil is 
ignited before it reaches the firebrick bridge, which is some 2ft. 
or 8ft. in front of the boiler front. 

(7) With regard to the employment of compressed air to inject 
or spray the fuel, our experience has not been encouraging, and 
though we have no very good data on which to base this 

pinion, we are inclined to think that a very powerful air com- 
pressor would be required, and from what we have seen, the 
character of the flame is not so diffused, and therefore not so 
efficient, as when the oil is injected by asteam jet. In conclusion, 
the departure is so new that it would be contrary to all history if 
the results obtained from the first voyage could not be improved 
by the light of experience, and we do not expect that in this 
respect we shall be different from other people. 

For THE WALLSEND SLIPWAY AND ENGINEERING Co,, LD., 
W. Boyp, Managing Director. 
Newcastle-on-Tyne, April 11th. , 








Sir,—With the whole of your interesting and instructive article 
on the above subject—in your issue of the 6th inst.—and your 
deductions therefrom, I regret I cannot concur. Still, we have 
now the confirmation of what I have always maintained, viz., 
“that no difficulty would attend the use of liquid fuel at sea ;” 
and so the value of an important improvement is placed beyond 
dispute, and thereby steamship owners, engineers, and others will 
be benefited. It appears the Baku Standard—a vessel of 3705 tons 
gross register—has steamed from England to America and back, 
using oil instead of coal for fuel, and instead of the usual crew of 
stokers and coal trimmers, only three boiler tenders were shipped, 
and one being disabled, the work of all descriptions in keeping 
steam was performed by two men, only one being on watch for six 
hours, and being then relieved by the other; thus still further 
confirming my statements. 

Some amount of credit is due to Mr. Suart for his perseverance 
in this direction, for several years ago—in spite of my remonstrance 
and warning that compressed air would result in disaster—he per- 
sisted in attempting to use liquid fuel with compressed air in the 
s.s, Charles Howard, the result being—as foretold—a failure. Last 
year, however, he was invited by an eminent firm of merchants to 
meet me at their offices, and was so far satisfied with the success I 
had obtained with the yacht Ruby, that he stated he would 
adopt my system, and requested me to prepare plans, specitica- 
tions, and estimates for fitting his steamers according to my plans, 
which had been approved by the Committee of Lloyd’s Registry in 
1891, and as carried out under my patent system in the Ruby, 
whereby one ton of oil was made to do the work of three tons of 
Welsh coal, coupled with the exclusion of manual labour. 

In the Baku Standard such a result has not, it appears, been 
obtained, and one can only regret that Mr. Suart should set so 
little value on special professional knowledge, the result of many 
years’ practical experience, and so learn by his own failures the 
folly of so doing. 

If, after consulting me and obtaining my services in preparing 
plans, and obtaining the approval thereof by Lloyd’s Committee, 
Mr. Suart had availed himself of my further assistance, and 
adopted my patent system, the result would have been such as 
materially to modify the deductions and conclusions in your 
article. 

As to the limited—at present—supply of oil fuel, oil can readil 
be obtained in sufficient quantity to supply the whole of the Britis 
royal and mercantile navies combined ; and, as an eminent member 
of Parliament, whose opinion is of value, remarked to me on Thurs- 
day last, it only needs the co-operation of the consumer and the 
provider for exhaustless supplies to be established. 

Epwin N. Henwoop, Naval Architect and Engineer. 

22, Great St. Helen’s, London, April 10th. 





THE EIGHT HOURS’ EXPERIMENT. 


Srr,—I was pleased in reading your article on the eight hours’ 
experiments in the engineering trades in the North of England to 
find that they had answered so well. It is an experiment that was 
recommended to both employers and employed just before they 
had settled down to the long and severe contest on the nine hours’ 
system more than twenty years ago. It was proposed in the New- 
castle newspapers that had the ear of the employers at the time, 
and if the men had gone in for the nine hours on the method of 
taking the hour off the beginning instead of the end of the day, 
the dispute might have been settled without a strike, or at least of 
such duration, and with great advantage to the men and no loss to 
the masters. 

The case was strongly put at the time, as both parties had to be 
convinced. Of the three leading delegates, Messrs. Burnet, Pletts, 
and Gillender, the latter was in favour of it, but the other two, 
probably representing the feeling of the men, made no sign. The 
proposal to keep the men an hour and a-half per day out of the 
factory, to save the loss of quarter days, and prevent he rushing 
at an untimely hour out of bed into the cold streets and colder 
workshops often in winter, and to work two hours without break- 
fast, or ‘‘ stoking their own fire,” with the saving to the employer 
of gas and steam-power, and the advantage of managers and fore- 
men being in the works from the time of starting, met with no 
response at that time; nor yet did the appeal to get rid of the 
class distinction attached to artisans of going to work in the 
‘*middle of the night,” at least of those at the other end of the 
scale, move them to change their demand from night to morning. 
The men preferred all the discomfort and class distinction of the 
unusual hours of going to work for the equally unusual hour of 
leaving off work with all but Government officials and bank clerks 
and the heads of large firms. What Mr. Allen discussed at that 
time with the suggester of that mode of settling the dispute, he 
has now adopted, and settled the eight hours’ demand on that all- 
round satisfactory basis. A, NovocastrIan, 

London, April 9th, 





R.A.S.E. TRIALS OF OIL ENGINES, 


S1r,—I notice a letter by “‘On Trial” in your issue of the 6th 
inst., and for his information I have pleasure in saying that ‘‘ Rus- 
soline” is a well-known brand of good Russian petroleum burning 
oil, perhaps one of the best, but there are other brands of similar 
good Russian oils, such as ‘‘ Star and Crescent,” ‘‘ White Star,” 
**Phosphor,” &c., and probably an ordinary consumer would 
hardly notice the difference in actual use between any of them. 

Most of the leading makers of oil engines have found out that 
these good Russian burning oils will develope more power than the 
American, and cost less ; it would, therefore, be interesting to 
know what ground ‘On Trial” has for describing ‘‘ Russoline ” as 
* an inferior oil,” and what oil or oils he is acquainted with which 
will give off more power than ‘‘ Russoline.” 

I believe Professor Unwin has made tests of oil engines with 
‘*Russoline,” and Professor Robinson, of Nottingham University, 
also, I think, speaks yy | of ** Russoline ” in his book on the 
**Oil Engine.” I also believe Mr, William Stafford in his paper on 
‘**Oil Engines,” read before the North-east Coast Institution of 
Engineers and Shipbuilders on the 17th ult., put ‘* Russoline” at 
the top of the list of nine or ten oils which he described, and said 
that ‘ Russoline” and other oils of that class may be obtained in 
any quantities in any part of the civilised globe. ‘On trial” is 
hardly correct, therefore, in supposing that *‘ Russoline” is com- 
paratively an unknown brand. 

I quite agree with ‘‘ On Trial” that it would be an advantage to 
all competitors at the forthcoming trials of the R.A.S.E. to have 
the particular brand of oil stated at once, and, if desired, a sample 
supplied by the R.A.S,E. to any competitor who will pay for 








| 

same, so that competitors could make sure of i i 
trials at home with oil which they know to be “4 yp Ane bv. t 
which will be used at the R.A.S.E. trials, I believe then oot 
by some of the leading foreign societies under similar tng 
stances. ENGINEER, 
April 12th. "i 





Sir,—Having an interest in the R.A.S, trials of oil engines, | 
was glad to see the letter signed ‘‘On Trial,” and while agreein 
with the writer, cannot help feeling that there may be esibie 
some unknown reason for not working the engines on'a wel icnowe 
brand of oil, such as Royal Daylight or Tea Rose. The trials of 
the R.A.S, have in time past often been so conducted as to giy 
rise to considerable comment, that | think the exhibitors athe 
a + gg to ask why an almost unknown brand is selected for the 
trials. 

If it is on account of cheapness that this oil is chosen, it is hardly 
good policy. A cheap oil may in the long run be anything but 
cheap when used in oil engines as now constructed—constructed to 
burn to the best advantage the oils sold in the towns and villages 
of Europe, not to consume a special oil that can be obtained in g 
few places only, ‘ 


JOHN HENRY Kyicur, 
Barfield, Farnham, April 7th. 


Str —We have seen a letter in your issue of April 6th, signed 
‘On Trial,” in reference to the forthcoming trials of oi] engines 
to be held at the Cambridge meeting of the Royal Agricultural 
Society. As the sole importers into the United Kingdom of the 
“‘Russoline” brand of petroleum, we have simply to say that your 
correspondent, ‘‘On Trial,” has evidently been entirely misin- 
formed in regard to the ‘‘ Russoline ” cant of petroleum. In the 
first place, ‘‘ Russoline” is not a blend, but is absolutely guaranteed 
to be the finest pure refined Russian petroleum burning oil im. 
ported. Owing to its uniform specific gravity and flash point it has 
after being put to the most exhaustive tests by some of the principal 
makers of oil engines, been used and recommended by them for 
several years past, and our firm will be happy to supply “On Trial” 
or anyone else with ‘‘ Russoline,” and with, all particulars in regard 
to it. In the second place, ‘‘ On trial” will find, on putting ‘Rus. 
soline” to the most severe practical tests, that it will fully answer 
the most exacting requirements ‘‘as to the amount of power that 
can be developed from a certain quantity.” Stecks of ‘ Russoline” 
are held both in Liverpool and London, 

WittiamM H, SAMUEL AND Co, 

62, Dale-street, Liverpool, 

April 11th, 


HAGUE INTERNATIONAL INLAND NAVIGATION CONGRESS, 1894, 


Sir,—The Organising Committee of the Hague Congress, to be 
held this summer, have informed me that in view of the small 
number of English and Americans who became members of the 
Paris Congress of 1892, it was their intention only to publish their 
‘* Proceedings’ in French and German. Kepresentations, however, 
have been made by some American engineers, that a large number 
of their countrymen would join the Hague Congress if the ‘ Pro- 
ceedings” were published also in English. The Committee are 
accordingly in correspondence with these engineers, to ascertain 
the probable increase in the number of Americans who will join the 
Congress on this understanding. In order, however, to be able to 
arrive at a decision in this matter, the Committee are very anxious 
to ascertain—as soon as ible—to what extent the publication of 
the ‘‘ Proceedings” in English would influence persons in the 
United Kingdom as to joining the Hague Congress. With the 
object, therefore, of obtaining—if possible—a response to the 
inquiry of the Datch Committee, I shall be happy to receive on 
their behalf the names of British engineers, and other persons 
interested in inland navigation, who would be willing to ome 
members of the Hague Congress on the understanding that the 
‘** Proceedings” were published in English. 

Westminster, 8.W., April 10th. L. F. Vernon Harcourt, 





THE DISPOSAL OF TOWN REFUSE, 


Srr,—Mr. Martin’s remarks in your last issue on the disposal of 
town refuse are to the point, and being, as he says, based on 
actual experience, are no doubt worthy of attention from al! 
interested in dealing with the difficult problem to which they 
relate. I cannot agree that the utilisation of heat generated by 
refuse is so hopeless a matter as he appears to consider, or that 
the partial screening to which he refers need be very expensive. 
At least three cases have come under my consideration where 
refuse is being burnt in ordinary steam boilers, with the effect of 
getting rid of the greater proportion of the refuse, and of raising 
steam without the expense of a coal bill. In these instances the 
‘*Meldrum ” forced draught furnace is employed, and abundant 
heat is generated beyond that necessary to burn the refuse, nor 
have there been any complaints as to smell. Two of the cases to 
which I refer are at Basingstoke, where two Lancashire boilers at 
the sewage pumping station and one single-flued multitubular 
boiler at the waterworks are fired with town refuse alone, It will 
be noted that the system to which your remarks of the 29th ut. 
referred is not employed in the instances I name. 

London, April 1th. WitriiaM Boy. 





JOY'S LIQUID VALVE GEAR. 

Srr,—This gear is without doubt extremely ingenious, and may 
possibly be applied in certain instances with advantage, as in the 
case of marine engines with hollow shafts running at a moderate 
rate of speed, but I cannot believe it will ever be extensively used 
in locomotives, for as faras I can see, it is, I will not say impos- 
sible, but highly impracticable, to adopt at all in outside-cylinder 
or coupled engines, And when one takes the case of the crank 
shaft for a single ‘inside-cylinder engine to be bored through its 
entire length, up each crank jaw and through the crank pins, and 
the blind ends stopped up with the steam and oil cylinders for 
manipulation, where does the saving of work come in’ Also, I 
cannot see how one can be sure that the rate of expansion is equal 
in each cylinder. It seems a case of beggar-my-neighbour to a 
great extent, and in triple and quadruple expansion engines this 
defect would be augmented. If I am wrong in my ideas on these 
points, I shall be grateful to be set right. ee 

Lincoln, April 10th. 








AMERICAN Maits.—With reference to the battle of the ports 
over the American mail controversy, and the inquiry of Sir John 
Leng in the House of Commons, we are fortunately able to antici- 
pate the answer to that question, and throw some light on the 
matter generally. Taking the closing time in London for letters to 
be forwarded by the Southampton route on Saturdays as 7.30a.m., 
and that by steamers of the same day vid Queenstown as 6 p.m., 
and calculating the respective arrivals of the American and British 
steamers at the usual point—Sandy Hook Lightship—we find that 
from the beginning of the running of the American boats from 
Southampton, up to date, the British boats have 31 days, 2 hours, 
and 25 minutes to their credit throughout the twelve months. In 
this calculation no advantage has been taken of the breakdown of 
the Paris in February last, and the extra delay in delivery of her 
mails in consequence, nor of the fact that in January last the 
American Line was unable to make a sailing at all. The state- 
ment, however, includes the long e of the Cunard steamer 
Gallia, when she crossed at slow — through a fractured guide 
bracket, As this comparison inclades the winter months when the 


American Line’s faster steamers were sailed continuously and thos? 
of the British line were laid up for their annual overhaul, the 
figures are so far in favour of the Irish port, rather than of South- 
ampton, 
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PUBLISHER'S NOTICE. 


With this week's number is issued as a Supplement a Two-page 
Engraving of an Express Passenger Locomotive, Manchester, Shef- 
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‘tisher includes a copy of the Supplemént, and subscribers are 
requested to notify the fact should they not receive it. Price 6d. 
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TO CORRESPONDENTS. 
Registered Telegraphic Address, ‘ ENGINEER NEWSPAPER, 
LONDON.” 


*.* In order to avoid trouble and confusion, we find it necessary to inform 
correspondents that letters of inquiry addressed to the public, and intended 
‘or insertion in this column, must in all cases be accompanied by a “large 
envelope legibly directed by the writer to himself, and bearing a penny 
postage stamp, in order that answers received by us may be forwarded to 
their destination. No notice can be taken of communications which do not 
comply with these instructions. 

*.* We cannot undertake to return drawings or manuscripts ; we must there- 
Sore request correspondents to keep copies. 

*.* All letters intended for insertion in Tue Enoiveer, or containing 
questions, should be accompanied by the name and address of the writer, 
not recat 2 Sor publication, but as a proof of good faith. No notice 
whatever can be taken of icati 

Hi. A. (Creek-road).— You ask whether engineering is a trade o 
it is impossible to give you an answer which would be at on 
atisfactory to you until we have your definition of the words. 
vou hold to be the difference between a trade and a projession / 

FE. J. (Wandsworth).—4A patent was taken out about si. 
bu Mr. J. H. Greathead, 15, Victoria-street, 
« large quantity of low-pressure water by means of a small quantity 
of high pressure, and is, we believe, in use London for tire pur- 
poses Jor throwing water from the mains. You way with regard to 
the lecture to which you refer, write the Seerctary, Newcastle and District 
Association of Foremen Engineers, Bath-lane Hall, Newcastle-on-Tyne. 

J. W. F. (Olton).— You misinterpret your own expriment. You first get the 
weight of a given quantity of water. Then you put ina light float which dis- 
places water, Then you push the jloat to the bottom and hold it there with 





praression. 
¢ true and 


What do 


fo eight yeara ago 
Westininster, for raising 


awire, The spring balance reading is, of course, just the same as before; the 
downward thrust of the wire and the weight of the float are precisely equal to 
the weight of water previously displaced, Of courae, the moment you with- 


traw the wire the spring balance risea, If you care to carry out the experi- 
ment properly, anchor a float with a thread to the bottow of the vessel, then 
cut the thread, and you will find the spring balance unaftected. We have 
vever written a line to say that entraining action was not quite suficient to 
cause all the circulation aceded. We do assert that it is not nearly so 
violent as the Pohlé pump action which takes plac : 


; hoi ly 
tubes, 


8 with small 





CANDLE-MAKING MACHINERY. 
: (To the Editor of The Engineer.) 
8ir,—Could you allow me to inquire through your valuable paper the 
name of a good firm of manufacturers of the necessary machinery for the 
candle manufacture ? i 
Valletta, Malta, March 24th. 


TOBACCO PIPE MACHINERY. 
(To the Editor of The Engineer.) 
Sir,--I would be glad to learn from you of any engineering works that 


manufacture lathes and sundry appliances for the making of tobacco 
pipes, rustic and otherwise. I.C. 
Dublin, April 5th. 
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weekly and post free. Subscriptions sent by Post-office Order must be 
accompanied by letter of advice to the Publisher. 
Tun Paper Corres— 
Half-yearly 
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ADVERTISEMENTS. 

*_* . 

»" The charge for advertisements of four lines and under is three shillings, 
Jor every two lines ds one shilling and sixpence; odd lines are 
charged one shilling. The line averages seven words. “When an advertise- 
— measures an inch or more, the charge is ten shillings inch. Ail 
=~ e advertisements from the country must be accompanied by a Post-office 

rder in payment, Alternate Advertisements will be inserted with all 
practical regularity, but regularity cannot be guaranteed in any such case. 
All except weekly advertisements are taken subject to this condition. 


Prices for Displayed Advertisenents in “ ordinary” and “ special” positions 
will be sent on application. 

Advertisements cannot be inserted unless delivered before 8ix 
o'clock on Thursday evening; and in consequence of the 
necessity for going to press early with a portion of the edition, 
ALTERATIO to standing advertisements should arrive not 
later than Three o'clock on Wednesday afternoon in each week. 

Letters relating to Advertisements and the Publishing Department of the 
paper are to be addressed to the Publisher, Mr. Sydney White; ali other 
letters to be addressed to the Editor of Tut ENGINEER. 





MEETINGS NEXT WEEK. 

Tae Institution or Civi. Enorveers.—Tuesday, April 17th, at 25, 
Great George-street, Westminster, 8.W. Papers: “The Training of 
Rivers,” by Mr. Leveson Francis Vernon-Harcourt, M.A., M. Inst. C.E. 
‘* Estuaries,” by Mr. Henri Léon Partiot, Inspecteur Général des Ponts et 
Chaussées, Friday, April 20th, at8 pm. Students’ meeting. Paper: 
‘The Sinking by Compressed Air of the Cylinder Foundations of the 
Trent Viaduct,” by Mr. Henry T. White, Stud. Inst. C.E., Mr. J. Wolfe 
Barry, Vice-President, in the chair. 

INSTITUTION OF MECHANICAL ENGINEERS.—Thursday and Friday, April 
19th and 20th, at the Institution of Civil Engineers, Westminster, by 
| permission of the Council, at 7.30 p.m. each evening, Professor Alexander 
| B. W. Kennedy, F.R.8., in the chair. President's address. Papers: 
| 





** Description of the Grafton High-speed Steam Engine,” by Mr. Edward 
W. Anderson, of Erith, Thursday; ‘ Description of a Fluid-pressure 
Reversing Gear for Locomotive Engines,” by Mr. David Joy, of London, 
Friday. The anniversary dinner will take place on Wednesday evening, 
April 18th. 

Roya METEOROLOGICAL Society.—Wednesday, April 18th, at the Insti- 
tution of Civil Engineers, 25, Great George-street, Westminster, at 8 p.m. 








Paper: ‘‘ Some Phenomena of the Upper Air,” by Mr. Richard Inwards, 
F.R.S., President. The meeting will be adjourned about 9 p.m. for 
inspecting the exhibition of instruments, drawings, and photographs 
relating to the representation and measurement of clouds, and of such 
new instruments as have been invented or first constructed since the last 
exhibition. The exhibition will be open from Tuesday, the 10th inst , to 
the 20th. 
Society or Arts.— Monday, April 16th, at John-strect, Adelphi, W.C., 
at 8p.m. Cantor Lectures. Paper: ‘‘ Photometry,” by Captain W. de W. | 
Abney, C.B., F.R 8. Lecture II1.—Applications of photometry to various 
scientific purposes. Wednesday, April 18th, at Spm. Eighteenth 
ordinary meeting. Paper: ‘ Design Applied to Carpets,” by Alexander | 
Millar. Thursday, April 19th, at 8 p.m. Foreign and Colonial Section. | 
Paper: “Tasmania and the Forthcoming Hobart International Exhibi- | 
tion, 1894-95," by G. Collins Levey, C.M.G. Sir Robert Herbert, G.C.B., 
Agent-General for Tasmania, will preside. | 
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THE FORTY-EIGHT HOURS’ WEEK AND OVERTIME. 

Tue available evidence adduced in our last impression 
goes to prove that whether men are putting in a forty- 
eight hours or a fifty-three hours week, they do the same 
amount of work. This does not apply individually, of 
course, to all men, but it is comprehensively true of the | 
men as a body, and from the employers’ point of view in | 
all establishments sufficiently large to be worth con- | 
sidering. We need not go over ground already well | 
trodden to illustrate this point. If the information is | 
true, not only of particular works but of entire districts, | 
then it is clear that the masters have everything to gain 
and nothing to lose by the adoption of the new system. 
But it is all the same very curious that the truth has not 
been discovered before. What have works managers and 
foremen, to say nothing about heads of firms, been about | 
all these years? How is it that they should use their tools | 
and increase all the charges in a way proper to a fifty- | 
three hours’ week, while all the time they would have 
turned over the same capital and put out the same 
amount of work in a week five hours shorter? It is the 
difficulty of finding any satisfactory reply to this ques- 
tion that casts a doubt on the success of the whole 
experiment. 

On the other hand, however, it may be taken for granted 
that a great deal takes place in all works which is either 
not seen or not rated at its true value. A remarkable | 
instance of this is to be found in the relation of piece 
workers to the forty-eight hours’ week. In theory men 
on piecework turn out as much and earn as high wages 
as they possibly can. In other words, a man paid by the | 
piece will in each hour accomplish all that is possible | 
in the time. To cut five hours’ work off his week must | 
ostensibly mean, under the circumstances, a reduction of | 
over nine per cent. in his weekly earnings, yet we are | 
told that in practice this is not the case. We cannot do | 
better, in handling this subject, than quote Mr. Mather’s | 
report, because it happens to be the only precise statement | 
available. It is not as full as it might be, but it is the | 
best of its kind for statistical purposes, such as it is. ‘It | 
was at the outset,” says Mr. Mather, ‘‘ assumed that men | 
on piecework were already doing their best, and if their | 
period of work were shortened, their earnings would be | 
diminished in a corresponding degree. This anticipation | 
has not been realised, for although there is a falling-off in | 
the percentage earned by pieceworkers over and above | 
what they would have received as day wages, it is slight | 
in comparison with the reduction in the time, and par- | 
ticularly so in the later portion of the year. In order to) 
judge better of the working out of the system as regards | 
piecework, the year has been divided into three parts of 
approximately equal lengths. In the first period the 
surplus over day-work rates was 1°76 per cent. less than 
the standard piecework wages; in the second period 1°58 
per cent. less than the standard piecework wages; in the 
third period 0°78 per cent. less than the standard piecework 
wages: the average for the twelve months coming out 1°41 
per cent. less than the standard. These figures show that 
as the year advanced there was a steady adaptation to 
the altered conditions, and it is reasonable to expect that 
the small difference remaining at the end of the year 
will soon disappear. It must also be noted that in no 
single instance during the year were piecework rates 
advanced. In fact, some reductions were made—in a 
few special cases where the rates were admittedly too 
high. Had these few changes not been made the differ- 
ence between the two periods would have been 0°5 per 
cent. only, instead of 1°41 per cent., a difference which is 
not at all unusual between two years, as slight fluctuations 
in piecework earnings have occurred from one year to 
another under the old system.”’ 

Mr. Mather does not attempt to give any particular 





| which the new system is to be applied. 





explanation of these facts. He does not try to 


supply any reason why the men have still turned out the 
same amount of work as before. All through his report 
we have the same general idea. There has been no 
diminution of work anywhere, because the men were 
better able to earn wages, and when this comes to be 
analysed it seems all to have resulted from the men break. 
fasting before they went to the works. We are not sure 
that everyone will accept this explanation as wholly con- 
tenting; certain people will even maintain that the all- 
round success of the movement has been brought about 
by the officials of the Amalgamated Engineers’ Union. 
Be this as it may, we are fortunately in a position to 
extend our view, and, leaving Messrs. Mather and Platt 
and the Salford Ironworks for the moment, consider what 
is taking place in Government workshops. 

Tn another page we give the regulations now obtaining 
in Woolwich. We understand that so far the piecework 
hands have not earned less wages under the new than 
the old system. The experience is the same at Woolwich 
as at the Salford Ironworks; but at Woolwich a custom 
sprang up years ago of counting piecework as always 
equivalent to one-third more than daywork. That is to 
say, men and boys on the piece could earn one-third in 
excess of day rates, and no more. The result, of course, 
was that the men earned their extra one-third, and only 
that. It seems that this is about one-third less than the 
men and boys can really earn, and this being the case, it 
is not remarkable that removing the restrictions on output 


| has quite satisfactorily compensated for the shortening of 


the week. The restriction on output operated for evil in 
another way. It induced—very naturally —unpunctuality 
in the foremen as well as the hands. There was nothing 
to be gained by keeping time, and so time was not kept. 
At Woolwich, as at Salford and Sunderland, the forty- 
eight hours’ week means better discipline, punctuality, 
and what would be called in the United States more 
driving. 

It is not remarkable that those whose shops are already 


| 

| well ordered should look askance at the whole movement, 
} and it is quite fair to ask how long is the driving system 
| likely to succeed ? 


That is a question, however, which 


no man can answer. There is no permanent or peculiar 


| beauty about a forty-eight hour week, and we may yet 
| hear that a forty-three hour week is demanded. Mean- 
| while we wish to point out that before the great body 


of employers and workmen can arrive at any satisfactory 


| conclusion, .it is essential that the fullest possible infor- 


mation should be made public. Thus, as regards piece- 
work, it is really essential that it should be stated whether 
restrictions on output do or do not exist in the shops to 
Many other 
questions will suggest themselves. lt is of national im- 
portance that they should be fully and freely answered. 
Perhaps Mr. Mather will favour our readers with par- 
ticulars of the conditions under which piecework was 


| done at the Salford Ironworks last year and the five or 


six years preceding last year. 


DOCTORED ARMOUR-PLATES IN AMERICA. 

Tue United States Evening Sun of March 26th has a 
long account of the discovery of the faulty armour-plates 
on which Messrs. Carnegie have been called upon to 
refund 10 per cent. It appears that an attorney in Pitts- 
burg, in combination with certain employés of the 
Carnegie Steel Company, offered to furnish Secretary 
Herbert with information that the armour-plates had been 


| tampered with, on consideration of receiving part of the 
| money that should be obtained from the company. 
| offer took the form of ‘‘ no success no pay.” 
| informants were sure of, so they said ; but they suggested 


The 
Success the 


that they might expect to lose their situations, and con- 
sequently a liberal reward would be desirable. They 
had not been engaged in the strike, and had no animus 
against the company. Their simple desire was to earn an 
honest penny. The authority was obtained from the 


| Attorney-General on November 27th last, and the bargain 


was struck on the basis of the informants receiving 
25 per cent. of the money recovered from Messrs. 
Carnegie. The contracting parties were four of the 
employés and an attorney James H. Smith, of Pittsburg. 
‘Some of these employ¢s,” we are informed, ‘“ during 
the negotiations ceased their connection with the com- 
pany ;’’ others, whose assistance might be needed, would 
lose their positions, so that the Naval Department felt 
the necessity of spending a considerable sum of money. 
The men had been gathering information for a long time. 
The allegations were “ that the company’s employés had 
failed to temper armour evenly and properly; had 
plugged and concealed blow-holes, which would have 
probably caused a rejection of the plates by the Govern- 
ment inspectors; and had re-treated, without the know- 
ledge of the inspectors, plates which had been selected 
for ballistic test, so as to make these plates better and 
tougher than the group of plates represented by them.” 
The system of inspection carried out by the United 
States Authorities is probably the most searching and 
complete yet established in any country. Naval officers 
are sent to reside and act at the works; they inspect all 
the plates manufactured. ‘They take borings from all the 
bolt-holes of the plates, and register the results of chemi- 
cal analysis. They also make physical tests, and lastly, 
they select the plates to be tested by firing, with the 
advantage of the information obtained and tabulated for 
each plate, so that if desired, the plate yielding 
the worst results can be fired at. Excellent as 
this is, the value of it was discounted in a remark- 
able way, for “The informants stated that some 
of these plates, after they were selected by the inspector 
at the works, had been secretly, and without the know- 
ledge of the Government inspector, re-heated at night; 
that is, re-annealed and re-tempered so as to make them 
better and tougher than the group of plates of which 
they were supposed to be the least resisting.” ‘It 
was the duty of the Carnegie Steel Company also 
to submit to the inspectors at the works, to be forwarded 
to the Department, statements showing the length of 
time each plate had been subjected to the heating and 
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annealing processes. It was the custom of the heaters at 
the Carnegie Works to hand in statements showing this 
upon little slips of paper marked in pencil. These state- 
ments were subsequently copied and sent to the inspector 
to be forwarded. The informants stated that under the 
direction of Superintendents Schwab, Corey, and Clino, 
the statements furnished to the Government inspectors 
were in many cases false, and they submitted many 
original memoranda handed in by the heaters, which 
showed on their face in pencil marks that they had been 
altered.” These original memoranda were supposed to 
have been destroyed. 

Secretary Herbert, with the aid of Captain W. J. 
Sampson, chief of the Bureau of Ordnance, under whose 
immediate supervision armour contracts are carried out, 
as well as of Professor Algar and Lieutenant Ackerman, 
proceeded to make a thorough investigation. Tests made 
from a plate actually fired at, compared with those 
previously registered, went to sustain the charges of the 
informants. ‘‘ These tests seemed to show beyond doubt 
that the plate had been subjected to re-treatment as 
alleged, and blow holes were found plugged, as stated, in 
other plates examined.” The officers of the company 
were, it was said, always absent from the works when 
the irregularities occurred, the operations being carried 
on at night. “Mr. Frith [query Frick] professed to be 
greatly astonished when informed of the discoveries.” 
Penalties at the rate of 15 per cent. upon the armour 
manufactured were assessed by the Secretary to the Navy 
and his officers. This was appealed against, and Presi- 
dent Cleveland eventually fixed the fine at 10 per cent. 
on all armour made between November 3rd, 1892, and 
September 16th, 1898. The amount of armour thus 
specified is 2647-937 tons, and its value is 1,404,894°41 
dols., so that the United States Government received 
for compensation nearly £28,100, out of which the 
informants received over £7000. The Department, it 
appears, “is gratified to be able to say that all the 
irregularities occurred while the company was still 
engaged upon light armour, and before their heavy 
foreign plant was placed in operation.” Superintendent 
Schwab has, it is stated, ‘been removed from all con- 
nection and authority over the armour department at 
Homestead, except so far as concerns the erection of 
new plant.” 

The whole story is remarkable; we all are naturally 
inclined to sympathise with Mr. Frick, whois best known 
in England by the pluck he displayed when he was 
stabbed ; but we are bound to say that it needs very strong 
bias to read this story without great disgust. The whole 
transaction is as deliberate and cold-blooded an affair on 
all sides as is often to be met with. A little “ mosaic”’ 
work and plugging up of blow-holes we have heard of 
before now, but undesirable as this is, it is nothing to 
what is here reported. Let us sum up the features. 
From November 3rd, 1892, to September 16th, 1893, the 
plates are made in full knowledge of the Government 
requirements set forth in a thorough and careful system 
of tests. Blow-holes are systematically plugged up, 
returns systematically falsified, and plates after selection 
sent off at night to be specially treated. Who would 
Messrs. Carnegie have us to consider responsible for this ? 
Is their system such that the manager of a special depart- 
ment can be a man of such power, and so full of 
misdirected zeal and crooked ways, that he is able 
to employ furnaces at night and carry out all that has 
taken place without the suspicion of those over him ? 
How comes it that the directors are always absent at the 
time required? The value of this question depends 
much on the time elapsing between the selection of a plate 
and its dispatch to be fired at. Mr. Schwab presumably 
is this powerful man of misdirected energy, this habitual 
deceiver of his employers and cheater of the United States 
Government suggested above, for he is selected as the cul- 
prit on whom the thunder is to fall; he is ‘‘ removed.” 
From what—from Carnegie’s Works? Not atall. Only 
“‘from all connection with the armour department at 
Homestead, except so far as concerns the erection of new 
plant.” Well,readers can form their own conclusions, but 
probably all they will concur in the reflection that it is 
well that Messrs. Carnegie have satisfied their present em- 
ployers, for we doubt if orders for armour would readily 
come from elsewhere. 

The picture is not, however, a pleasing one from any 
point of view. The deliberate plans laid by the workmen 
and their solicitor of course suggest the desire to make 
all the profit possible out of the fraud that was going on 
rather than stop it. The fraudulent dealers, no doubt, 
got nothing more than their deserts, but the method of 
catching them could only be justified by the conviction 
that the directors of the works were themselves the evil- 
doers. Lastly, we cannot but regret that the United 
States authorities allowed their excellent system of in- 
spection to be so completely defeated almost with im- 
punity, for the penalty is but slight, accompanied as it is 
with continued orders for armour. We fail to understand 
the consolation found in the fact that the bad armour was 
of the thinner kinds, and we fear that great discredit will 
be done the United Stetes manufacture of armour, which 
has hitherto been something more than a successful 
achievement—it has been phenomenal. 
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THE COAL CONCILIATION BOARD. 


TuE Conciliation Board is at present heard of over much. 
Happy is the nation, it is said, that has no history. Happy, 
too, the Conciliation Tribunals of which the least is heard. 
For many years there has existed in South Staffordshire an 
Arbitration Board for the regulation of prices and wages in 
the iron trade. Other districts, including Sheffield, agree to 
abide by the South Staffordshire decision. The years come 
and go, and one rarely hears that body so much as men- 
tioned. Now and again a short paragraph appears in the 
local papers to the effect-that the committee have decided to 
advance or lower the prices so-much. It may be read or 
overlooked; in any case the general reader promptly forgets 
all about it; but to the ironworkers everywhere it is the 





determiner of the labour wage, and both masters and men 
accept the judgment, and observe it loyally. Were there 
half-a-dozen agents or leaders, each busy in vindicating his 
existence as the head of some workmen’s organisation, 
addressing meetings here and affording interviews there, 
the board which works so well in the iron trade would 
soon be in troubled waters. It is happy in having no 
orators, and happier still in having no need for them. 
The Coal Conciliation Board is less fortunate. Within 
a day or two after its meeting, Mr. Bailey, the Notting- 
ham miners’ agent, denounces Lord Shand as ‘a sham” 
and ‘a hypocrite.” His own version of the attack 
is :—‘‘I said I had no hesitation in describing him as either a 
sham or a hypocrite, because he came with soft words, 
promising consideration, but proved by his actions, in less 
than an hour, that he was totally unfit for his position.” 
The “actions ” to which Mr. Bailey objects are his striking 
out, “ within an hour of his coming into the room,” what he 
calls the main contention of the miners—that is, a fixed 
minimum wage. He charges Lord Shand with striking out 
all that the miners want, and leaving in everything that the 
owners want. Nothing could be more inaccurate. All that 
Lord Shand did was to refuse to permit the incorporation in the 
rules of procedure upon which the Board is to act of the very 
subject of contention between the parties. Because Lord 
Shand declined to take for granted that which the Board 
was appointed to discuss and determine, he is de- 
nounced in language as misleading as it is unworthy 
of any person who claims to be a leader of men. 
Fortunately Mr. Bailey stands alone. Mr. Pickard and 
others have already repudiated, in studiously temperate 
language, Mr. Bailey’s utterances, Mr. Bailey complains 
also that delegates are not to be in a position to consult their 
electors from time to time on points as they arise. But it is 
quite evident that a Conciliation Board, whose members are 
to goand consult their constituents whenever they please, 
instead of attending with full powers to act, is a Board which 
would be nothing more than a mere registering machine for 
the varying decisions of what Weever called “The many- 
headed multitude.” 


THE MINERS AND THE LIABILITY BILL. 


THE president of the Coalowners’ Association of Great 
Britain spoke recently at Chapeltown, as chairman of the 
annual meeting of the Thorncliffe and Rockingham Perma- 
nent Relief Society. This body, like all kindred institutions, 
has suffered severely from the sixteen weeks’ stoppage in 
the coal-field. Mr. Chambers, in his address, referred to the 
far-reaching effects of the calamity. Although the Liability 
Bill was not yet passed, he took it that it would be passed 
before many years were over, and it would certainly materially 
affect relief societies like that of Thorncliffe and Rockingham. 
The Billcontained a clause which preventedany workman from 
contracting out of its provisions under any terms whatever. 
That was the point upon which it was defeated in the 
House of Lords. Mr. Chambers, on behalf of the employers, 
expressed his satisfaction with things as they were, 
and a remark that he believed the members were also 
perfectly satisfied, was received with general applause. The 
secretary of the fund stated that there were in Yorkshire 
nearly 19,000 members of the Miners’ Permanent Relief 
Societies, and the membership was heavily increasing. 
Their employers had given 20 per cent. without any con- 
tracting-out of the Employers’ Liability Act. Three hundred 
thousand miners in England and Wales had associated 
themselves in the Miners’ Permanent Relief Fund move- 
ment. They had a revenue of £259,000 per annum, and 
accumulated funds amounting to £488,000. During the past 
year they had received £30,000 from colliery proprietors. 
They had dealt with 641 fatal accidents in one year, and they 
had 2612 widows and 4008 children on their books, in addition 
to dealing with 38,329 cases of disablement. It is pretty 
certain that if the miners in these permanent relief societies, 
which have so long worked admirably for their benefit, are 
allowed to have their own way, they will not abandon the 
present system in which they are so liberally assisted by the 
employers. 
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Diamonds and Gold in South Africa. 

REUNERT. 1893, 
THE object of this book is to present to the general reader 
a comprehensive view of the two principal mineral indus- 
tries of South Africa. It cannot be looked upon as more 
than a sketch, popular rather than technical in its mode 
of treatment of the subject; nevertheless it contains 
scattered throughout its pages a fair amount of scientific 
information which, if not always absolutely accurate, is still 
of considerable value. The book proper consists of two 
parts of very unequal merit, the first treating of the dia- 
mond, the second of the gold-mining industry, whilst about 
one-half of the entire volume consists of a number of 
appendices, collected from various local sources, which 
supply an immense amount of useful information and 
statistical details relating to the subject matter of the 
book. Indeed, had the author done nothing more than 
collect these latter, he would have rendered an important 
service to all interested in the industries of which he 
treats. 

No one is better qualified than is Mr. Reunert to 
describe the history and present condition of the diamond 
mines of South Africa. Those who know his account of 
these mines, which first appeared in the official hand- 
book of the Cape of Good Hope, would have thought that 
there is little, if any, room for improvement in that 
admirable description, and the author has done well in 
presenting this with as little alteration as possible 
beyond that of bringing the information contained in 
it thoroughly up to date. This has been done s0 
effectively that there is little room for criticism. We 
could have wished, however, in the interests of mining 
engineers, that a fuller description had been given of the 
methods now employed in getting the “blue ground;” 
this problem, which is almost unique in the records of 
mining, is about as difficult as can well be imagined. The 
diamondiferous ground consists of a hard blue rock, which 
occurs in “‘ pipes or funnels of unknown depth, and more 
or less oval shape, several acres in extent” (page 19), and 
practically the whole of this is valuable. It is covered 
with a deep layer of loose débris, and the object 
of the miner is to remove as much as possible of 
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this valuable blue ground without using timber under- 








ground, and of course without endangering the safety of 
the workings. That this is done, and done successfully 
speaks volumes for the ingenuity and ability of those who 
devised and those who superintend the mining operations 
at Kimberley, and a detailed description of the various 
methods tried and of the methods now actually used, would 
form a most valuable chapter of mining information, 
We would also like to suggest to Mr. Reunert that a 
detailed drawing and description of the rotary washing 
machine would be much appreciated. This machine is 
entirely a Kimberley invention; it has never yet, so far 
as we know, been figured or described in detail, and an 
account of it would be thoroughly in place in Mr, 
Reunert’s book, and would soundly add to its complete. 
ness; besides which no one is better qualified to describe 
it. This is, however, the only fault we can find with this 
portion of the work; all that the author has written js 
admirable, and our only quarrel is that he has not given 
us enough. 

The second part of the book—that, namely, which treats 
of the South African gold fields—stands on a decidedly 
lower level, although it must in justice to the author be 
admitted that it presents greater difficulties. In the first 
place, instead of having only one formation to treat of, 
there are many widely different, no two of the South 
African gold fields yet known having any resemblance 
to each other, geologically or otherwise. 

A very few lines only los here been devoted to the 
Lydenburg and to the De Kaap goldfields. The former 
especially deserve fuller mention, seeing that they were 
really the pioneers of the present South African gold 
industry, and that some of the properties there, after a 
series of difficult struggles not entirely due perhaps to 
the demerits of the properties themselves, are at last 
coming to the front. Mr. Reunert, however, entirely 
ignores the work done on the flat reefs near Pilgrim's 
Rest, some of which are at present yielding from two to 
three ounces to the ton, and have in addition the immense 
boon of excellent water power. Surely the work done by 
such companies as the Transvaal Exploration Company 
and the Clewer Estates is worthy of notice in a book that 
purports to deal with South African goldfields. Again, in 
the De Kaap fields we would expect further mention of the 
companies at work on ‘‘ Moodies,”” where perhaps the only 
true fissure veins in the whole of the South African gold- 
fields are being worked. It is not correct to describe the 
gold of the Devil’s Kantoor as alluvial; it is rough and 
highly crystalline and has evidently been deposited in 
situ, not brought from a distance. The same may be 
said of much, though not all, of the Lydenburg so-called 
alluvial. 

In describing the geology of the De Kaap field, Mr. 
Reunert seems to have followed everywhere Mr. Furlonge, 
whose account of the geology of the De Kaap goldfields 
is given in an appendix ; itis, unfortunately, by no means 
remarkable for accuracy of detail. For instance, the 
granite of the De Kaap, whilst never becoming gneissoid, 
shows a strong tendency to pass, and in places actually does 
pass into pegmatite; moreover, schorl or tourmaline does 
occur in it (the writer of this review has in his possession 
a large crystal of black tourmaline about a quarter of an 
inch in diameter and one and a-half inches long), and 
small garnets are by no means uncommon. 

Nearly the whole of the gold mining section is, how- 
ever, devoted to an account of the Witwatersrand mines 
and of Johannesburg, that wonderful city which seems to 
have sprung into birth, like Minerva, full grown and 
fully equipped at the first stroke of the pick. It is per- 
haps unfair to criticise Mr. Reunert’s account of this 
extraordinary district too closely. It is barely ten years 
since gold mining commenced on the Witwatersrand 
banket, and the mode of occurrence there of the gold, and 
the problem to be solved in its extraction, are so entirely 
unparalleled in the history of gold mining, whilst the 
results attained are so stupendous, that it can scarcely be 
expected that any one engaged in the very thick of the 
struggle can take an absolutely dispassionate view either of 
the victories won or of the fields that yet remain to be con- 
quered. From the scientific point of view we should have 
liked a more detailed description of the minute structure of 
the “ banket ” itself. The sketch of the general geology of 
the district is thoroughly intelligible, and upon the whole 
accurate. The description of the methods employed on 
the Rand for the extraction of the gold is decidedly 
perfunctory. The stamp mill is so well known even to 
non-miners that it hardly needed description, whilst, on 
the other hand, the treatment of tailings in South Africa 
deserves more space than has been devoted to it. Per- 
haps it is thought that this latter deficiency has to some 
extent been compensated for by Mr. J. S. MacArthur's 
appendix (No. 21) on the cyanide process, this being, in 
fact, a “‘ History of the MacArthur and Forrest Process 
of Gold Extraction.” Had anyone other than Mr. 
MacArthur written this history it is more than probable 
that the fact thatthe solubility of gold in ye cyanide 
was discovered half a century ago would have been men- 
tioned, whilst as it is, the writer leaves it to be inferred 
—although he does not distinctly say—that this discovery 
was <n 4 by his syndicate. It is not even certain that 
Messrs. MacArthur and Forrest were the first to suggest 
the application of this reaction as a process for the 
extraction of gold from its ores. These gentlemen are, 
however, the first to have made the use of cyanide for 
this purpose a practical and financial success. 

We have been particular in pointing out what we look 
upon as blemishes in Mr. Reunert’s book, because we 
have little doubt that a volume so useful to that large and 
ever-increasing section of the general public that desires 
information respecting South Africa’s mineral wealth, 
will pass through several editions. With the warning to 
emigrants with which the book concludes we most 
heartily concur, only feeling that it is even yet much too 
optimistic. In conclusion, we may add that the book is 
well got up and comparatively free from typographical 
errors. We may, however, call attention to a curious one 
on page 6, where “ Klippe” is translated “ eyes” instead 
of * stones.” 
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THOMAS PARKER, M. INST. C.E, 


Mr. PARKER last year resigned the position of locomotive 
superintendent of the Manchester, Sheffield, and Lincoln- 
chire Railway. He is the designer of the engines which we 
illustrated last week and illustrate this week. In 1847, after 
some practical experience, he entered the service of the Cale- 
donian Railway Company, whose works were then at 
Greenock, under the management of Mr. Robert Sinclair. | 
He was with the London and South-Western Railway Com- 

any, under Mr. Beattie, during the year 1851, after which 
c returned to the Caledonian Railway Company, and was | 
engaged for some considerable time in the inspection of mate- 
rial and rolling stock supplied by contract to that company. 
He entered the service of the Manchester, Sheffield, and 
Lincolnshire Railway Company in 1858, and was associated 
with the late Mr. Sacré until he resigned in 1886, during which | 
time Mr. Parker assisted him in various ways. When Mr. Sacré 
resigned Mr. Parker was appointed locomotive engineer, which 
position he held until his resignation in December last, his 
active connection terminating in the early part of this year. 
Mr. Parker became a member of the Institution of Civil Engi- 
neers on January 8th, 1887. 

















FRENCH TRADE, NAVIGATION, &c., IN 18938. 


AccorpinG to a recently-issued Foreign-office Report, the 


| woollens decreased by £1,872,800, or 40°71 per cent. 
| fell off by 5463 tons, or 49:33 per cent., with a loss of £160,000. 


reductions in the mineral oil duties, has risen by £304,000, 
or 21°43 per cent, 


l 
1893. French navigation has not had much better fortune 


| than French trade. 


The decline of weight in exports is manifested by a loss of | 
56,102 tons on sugar, 25,591 tons on wood wares, 16,732 tons | 
on metal wares, and 984 tons each on paper and skins. | 


Raw materials for manufacture decreased by £4,223,640. 
manufactured articles the decrease was £6,418,440, or 8°81 per 
cent. French exports fell off all round except to Brazil, the 
decrease ranging from 5 per cent. Germany, to 34 per cent. 
Switzerland. Exports to Germany fell off in numerous 
articles : the heaviest declineincluded chemicals, copper, metal 
wares, and pig iron. None of these decreases much exceeded 
£100,000, most were about £50,000. Italy—decrease 7 per 
cent.—refuses more and more to consume French silks and 
woollens. 
£360,000 and £80,000 respectively. United States—decrease 


In | 


While tonnage entering and clearing at 
French ports remained stationary, French tonnage decreased 
by 361,678 tons, or 8°36 per cent., and in proportion of the 
whole from 32°85 to 30°04 per cent., in spite of a new law 
changing the bounties given to French shipping, and a strin- 
gent application of the rule excluding foreign vessels from 
the trade between Algeria and French ports. The new law 
raises the bounty on building iron and steel ships to £2 12s. per 


| gross ton,and on wooden ships over 150 tons to £1 12s. per gross 


The losses on the export of these goods were | * 3 2 
| iron and steel ships respectively. 


15 per cent.—took a larger quantity of silks but a smaller | 


quantity of woollens; their demand for other articles, 
including glass, pottery, hides, skins and wool, was very slack. 
The commercial disputes between France and Spain— 
decrease 22 per cent.—in 1893 produced ao change in their 


commercial relations disadvantageous to both. Exports of | 


Oil 
Equivalent lossés are recorded in chemicals, coal, metal ware 
and 


supp) 
Pro- 





| ) | gallons, or 89:1 per cent., and in value by £560,000. 
state of French trade in 1893 was not favourable, imports | portional decreases of £1,600,000 on other articles testify to 


| 


ton. The navigation bounty is reduced to10}#d. per ton per1000 
miles for steamers, with an annual decrease of ‘576d. per ton 
for wooden and of -384d. per ton for iron and steel ships. For 
sailing vessels the bounty is raised to 1s. 44d. per ton, with 
annual decreases of -768d. and ‘576d. per ton for wooden and 
It also divides the coast- 
ing trade into two classes, one including vessels trading from 
port to port locally ; the other, comprising all voyages inside 
the limits of the “long cours,” is to be called international 
coasting—i.e., voyages between French and Algerian and 
foreign ports, and between the latter, provided the distance 
run in each case exceeds 120 miles. To international 
coasters three-fourths of the ordinary bounty is granted. 
The cost to the State of all the bounties is £420,000 a-year ; 


| but this expenditure has not arrested the decline of French 


pa Switzerland abstained from taking the usual | 
y of French wines, the export decreasing by 4,900,024 | 


having decreased by £10,053,560, or 6 per cent., and exports | the determination of the Swiss to avoid, as much as possible, | 
by £10,044,640, or 7°27 per cent., under those of 1892. The | everything French. The greatest losses in French exports on | 





revenue from direct and indirect taxation 
was less than that estimated by £1,312,000, 
and less than that of the previous year by 
£1,120,000. The accounts of the Paris Clesr- 


navigation. French inland navigation was not more pros- 
perous than ocean navigation, having decreased by 535,414 
tons, or 2°11 per cent., divided into declines of 479,752 tons, 
or 2°89 per cent., on canal traffic, and 155,662 tons, or 1:79 
per cent., on river traffic. On railways there exists a different 
state of things, according to the latest returns. The gross 
receipts of the seven great French railways 
rose by £870,790, or 1:9 per cent. There has 
been the usual number of strikes. One of un- 
usual magnitude occurred in the autumn— 





ing House show a considerable contraction 
of business, in spite of the cheapness of 
capital, which could be had from any bar k- 
ing establishment at unusually low rates, 
the transactions having fallen off by 
£51,400,000, or 21-4 per cent. The retu ns 
of the savings show a remarkable ccn- 
traction of savings, and a large withdrav al 


of money. The deposits in 1893 were 
£29,437,000, £3,757,484, or 1068 per cent., 
less than in 1892. Withdrawals were 
£37,904,705, or 20 per cent. over those of the 


previous year; but the capital due to 
depositors still remains at £125,734,810. 
The Octroi dues of Paris, although yielding 
£40,000, or 668 per cent. over the esti- 
mated amount, were £55,204 under the 
revenue of 1892. The tax of 8s. each on 
bicycles produced during 1893 but £32,000. 
The tax of 5 per cent. on the value of all 
operations carried on by stockbrokers or 
outsiders, from which so much was expected, 
produced, during the six months ending 
December 31st, £160,000—a very paltry 
result obtained at much cost and trouble. 
A drought brought on a serious deprecia- 
tion in the price of cattle, and sent up the 
prices of forage and hay to exorbitant rates. 
Nothing has occurred to compensate for 
these evils except an abundant yield of wine, 
which opens to the country a prospect of a 
revenue of £50,000,000, though not realis- 
able at once, and a slight extension of railway 
trattic, showing that to a certain extent the 
public tried to make up their losses on inter- 
national trade by developing business at 
home. A noticeable fact of the year is the 
change which has taken place in French 
investments in foreign securities. Russian 
securities were bought and Italian ones 
sold. It is difficult to say what was the 
profit or loss on these transactions, and to 
ascertain if there was a speculative basis for 
the change. Italian securities fell from £3 
12s, 3d. on February 1st to £3 3s. on Decem- 
ber 31st, whilst Russian securities rose from 
£3 16s. 83d. to £3 19s. 33d. On the face 
of things French investors must have 
suffered a serious loss. 


Taking the returns of imports and exports 


by weight as well as by price, it is clear that —— 








September to October—in the mining dis- 
trict of the Department of the Nord and Pas 
de Calais. No complaints were made as to 
rates of wages, but the miners thought that 
their example would be followed elsewhere, 
that thestrike would become general, and that 
they could then dictate terms to both theirem- 
ployers and the public. The result was not 
what they expected. They remained outseven 
weeks, and in the first month 40,000 men on 
strike inflicted on the mining companies a loss 
of profits amounting to £100,000, andon them- 
selves @ loss in wages of £140,000. No 
strikes occurred in the collieries of central 
France. No loss occurred to the works of 
manufacturers dependent on coal, as at 
Lille, where it was thought that 122,000 
hands would stop for want of fuel. The 
only profit was to the Belgian coalowners, 
who exported more than usual. None of the 
alleged grievances were redressed, no ad- 
vance in wages was made, but the effect on 
mining shares was depressing. The leading 
cause of several other strikes was a recent 
enactment reducing hours of work for 
women to eleven. Wages being reduced 
in proportion, forty-five strikes took place, 
involving the stoppages of work in 154 
factories by 13,153 hands. The report— 
annual series 1328—contains much interest- 
ing matter on the economic, industrial, 
and social condition of France, but it has 
the faults of many of these productions 
being too discursive, unsystematic, and not 
uniform. Sometimes values are given, at 
others weights, and the statements in the 
body of the report are often not borne out 
by the figures in the tables. 





SIEMENS STEEL PRODUCTION. 


WHATEVER may be said of the extent of 
the production of pig iron or of Bessemer 
ingots, there is no doubt that Great Britain 
is the largest producer of Siemens steel 
ingots in the world; and though at first the 
production grew only slowly, it has of late 
been very rapid. In the year 1884 the total 
production of open-hearth ingots in the 
United Kingdom was about 475,250 tons 





Shy fe 





in both cases the volume of trade diminished, 

though in different proportions. The de- 

crease in imports was chiefly in yarns, and 

stuffs of cotton, hemp, jute, linen, silk, and 

wool, the weight of which decreased by 22,061 tons, | 
or 43°) per cent. Imports of raw materials for manufac- 
ture increased by £324,072, while those of manufactured 
articles decreased by £1,839,320, or 7:49 per cent. All the 
principal States except Belgium and Italy did less busi- 
ness With France in 1893 than in 1892. Belgium has coal to 
sell, which France is all the more bound to buy when English 
and French miners are on strike. Italy forces on the French 
market its cocoons and silk without fear of competition. 
Between France and England, and France and Germany, the 
exchanges tend, as they have long done, to decrease. The 
percentage with which French imports have fallen off 
varies from 1 in the case of Germany to 37 in that of 
the United States. German imports chiefly decreased in 
beer, cotton tissues, feathers, machinery, meat, 75 per 
cent., starch 50 per cent., and tools, but the Germans 
almost recouped themselves on the sale of molasses, the 
imports of which rose by 33,465 tons, or 47:22 per cent. The 
decrease in Turkish imports, 9 per cent., was in natural pro- 
duce; for instance, in corn, £400,000; Brazil—16 per cent. 
decrease—sent less cocoa fibre, coffee, gutta-percha, hides, and 
tobacco, the loss on coffee being £400,000. Spain—decrease 
19 per cent.—increased her imports of cork, iron, ore, lead, 
skins, and wool, but sulphur fell off by 11,811 tons, or 85°71 
per cent.; copper by 34444 tons, or 70 per cent.; and the loss 
on wine was £2,500,000, Switzerland—decrease 20 per cent. 
—and France have a serious commercial quarrel, in conse- 
quence of which France imposes the maximum tariff on 
Swiss goods, and Switzerland lays on a differential tariff as a 
Fa burden on French goods. The result was last year 
that Switzerland, as compared with 1892, lost £440,000 on 
her imports of silk, £140,000 on cotton tissues, £100,000 on 
yarns, and £60,000 on cheese. The decline in United States 


imports—37 per cent.—is due toa falling off in the demand for 
Pr en £1,396,000; in corn, £6,476,000; and £160,000 worth’ 





0. The balance is but partially made up for by an 
increase in the imports of petroleum, which, taavegh fo tr 





exchanges were, textiles and clothing £3,380,000, tools 
£480,000, engines and machines £120,000. 

British trade, with which we are more concerned, followed 
the same course, imports into France declining by 3:8 per 
cent., and exports therefrom by 6:3 percent. There is nothing 
very startling in the case of British imports. Exceptional 
circumstances have here and there altered the ordinary 
current of business. Imports of plain cottons increased by 
47-1 per cent. owing to the complete stoppage of Swiss 
imports. For less apparent causes linens increased by 295 
tons. Cotton, jute, and wool increased. There was a 
continuous decline in cotton and linen yarns, cotton prints, 
mixed stuffs, oil cloth, velvets, woollens. 


so long. Copper decreased by 8877 tons, or 60°69 per cent.; 
lead by 5653 tons, or 45°54 per cent. 


of goods fell, r 


It was to have been 
expected that the repeal of the bounties hitherto paid to 
British-built ships owned by Frenchmen would prevent our 
sale of such ships in future, but there is still profit to be made 
on these purchases, the import of iron and steel-built ships | 
in 1893 having increased by 16,000 tons, or 80 per cent. over | 
1892. French exports to England would leave a much more | 
unfavourable balance for France, had it not been for an 
increase in two very important articles, fruit and sugar, the 
former increasing by 27,112 tons, or 56°82 per cent., and in | 
value by £400,000; the latter by 56,559 tons, or 32°73 per 
cent., and in value by £860,000. The decreases were £2,546,480, 
of which £1,166,480, or 45°8 per cent., was in silks; £732,000, 
or 28°75 per cent., in textiles; £548,000, or 21:52 per cent., 
in butter and hay ; £52,000, or 2°04 per cent., in machinery. 
In 1892 as compared with 1891 the prices of several classes 
ing from 2 per cent. in cattle and sheep, to 


Coal decreased by | 
4213 tons, or 9°55 per cent., owing to the strike which lasted 


| return to be 1,456,333 tons. 


| steel plate districts. 


| siderably increased. 


only ; and for the following year it rose to 
583,918 tons; again in 1886 there was a 
total production of 694,150 tons. But for 
the first six months of 1889 there was an 
output that was in excess of that of the 
whole of the year we have last named—the 
first half of 1889 having recorded the pro- 
duction of 750,721 tons. For the year 1891 
there was an output of 1,514,538 tons ; and since that time 
there has been no increase. The strikes in Durham the follow- 
ing year helped to bring down the output to 1,418,830 tons; and 
though there has been some recovery in the past year, the total 
for that time is shown by the British Iron Trade Association’s 
But this will be found to be the 
largest of the national contributions to the total output of 
open-hearth steel for the world. It is instructive to notice 
the change in the proportions of the manufacturing districts 
in this country. In 1884 there was a production in Scotland 
of 213,000 tons ; and in 1893 one of 447,000 tons—stimulated 
unquestionably by the activity in the Clyde shipbuilding 
industry. The North-east Coast for 1884 produced only 
16,400 tons ; but the need of the shipbuilders there changed 
iron mills at Consett, Stockton, West Hartlepool, Middles- 
brough, and other parts from iron to steel, and thus there 
was for the past year the large production of 482,120 tons ; 
and Durham now stands at the top of the list of the British 
All the other producing districts have 
in the decade increased their production. This increase 
in the output has been made possible by a fall in the 
price of steel plates from about £20 per ton in the year 1876 


| to something like £5 7s. 6d. at the present time. The output 


of one and a-half million tons for the United Kingdom is far 
from using the whole of the producing plant, and it is 
probable that for the present year the output will be con- 
At present this country is the great 
shipbuilding area of the world; and if the capital and labour 
employed in the industry are wisely directed it will remain 
so for long, because we have the material, the producing 


| plant, and the mill, near the seaboard, so that we have all 
| the capacity for a cheap and vigorous prosecution of the 
75 per cent, in bristles, and this decline continued throughout | industry on which the open-hearth steel trade largely depends. 
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THE APPRENTICE QUESTION. 
By Mr. Joun INcits, Shipbuilder.* 

HAVING been invited to communicate to this Society an account 
of the recent agreement between employers and employed with 
regard to the engagement of apprentices in the iron shipbuilding 
and boilermaking industries, I have put together a brief notice of 
the events and negotiations which ended in the settlement, for a 
time at least, of a question which has for years disturbed the peace. 
It is as well to make it clear at the beginning that 1 am of opinion 
that combinations—as we know them—of workmen or masters, for 
the purpose of imposing restrictions on numbers of men employed, 
or on hours of labour, of enforcing alterations in wages, or other- 
wise hampering or restraining industries, are fundamentally 
unsound, wasteful in their action, and injurious to the public 
interest. I do not say, however, that an arrangement whereby 
representatives of both sides might deliberate on the adjustment 
of their joint affairs is inconceivable, and might not even be bene- 
ficial, inasmuch as by some such means one side or other might be 
prevented from pushing too far a temporary advantage of position ; 
whereas, under the unchecked operation of the law of supply and 


demand—which some call divine and others bestial—oppression and | 


hardship are often possible. 

But we are still far from ideal relations between master and 
man, and those who undertake the direction of industrial con- 
cerns have to deal with existing conditions, to consider not only 
what is desirable, but what is attainable, in the way of agreements 
with workmen who decline to be treated as units, preferring to act 
in masses—at all events, so acting, whether from choice or under 
compulsion. The workmen engaged in the various operations 
involved in steamship building are, with few exceptions, combined 
in societies governed by rules not sanctioned, so far as I know, by 
any legally constituted authority. Within those societies indivi- 
dual action is limited and controlled to a degree almost incredible, 
aad breach of discipline visited with penalties imposed by a court 
from which there seems to be no appeal. Expulsion is insupport- 
able unless the person who suffers it can tind employment where 
the authority of the society is disregarded, and it is obvions that 
to find such an asylum is not always possible. 

Given, then, a group of such societies on the one hand, it is not 
difficult to see that the correlative must be, on the other, a group 
of employers combined with more or less compactness. No 
employers’ association"can ever have the means of enforcing its 
resolutions upon recalcitrant members which are at the disposal cf 
a trades union executive, and there will probably always be, out- 
side of its pale, a fringe of isolated employers who are content to 
acecept without acknowledgment the protection it affords ; still, 
at the expense of occasional inconvenience and loss, it can, with a 
fair measure of success, resist the tendency of men endowed with 
extensive powers to use them without due respect to conflicting 
interests. Without such resistance trades union executives would 
be more than human if they did not in time become extravagant in 
their pretensions, and in saying so I am ready to concede that a 





council of employers, armed with full powers over their fellow- 
employers, would stand quite as much in need of a wholesome 
check. The petty strikes, which were the result of combined work- 
men fronting uncombined employers, are now less frequent in ship- 
building yards, an attack on a single employer being resented by 
the associated firms, and a single employer is not likely to encroach 
upon workmen without being assured of support. Negotiation has 
largely taken the place of warfare, although in this respect, the 
condition of things still leaves much to be desired. 

Among the measures devised for the purpose of raising wages, 
the restriction of apprentices has in some industries long held an 
important place. The natural disposition towards Free Trade 
when buying, and Protection when selling, has been indulged to an 
inordinate extent in some quarters, and, in the matter of appren- 
tices, the pressure of the Iron Shipbuilders’ Society upon the 
freedom of employers, and on the right of the rising generation to 
earn a living, became recently so severe that the state of affairs 
was felt to be intolerable, and hostilities appeared imminent. 

It seems hardly reasonable that the burden of resisting such 
action by a trades society should fall upon employers entirely, but 
experience has shown the hopelessness of attempts to get our 
national Parliament to take up questions of this sort as matters 
of public policy. Would-be apprentices have no voice collec- 
tively, and no votes. Unless they find a stubborn champion, 
as factory women and children did formerly, their claims 
are not likely to be regarded at Westminster. Besides, the quali- 
fication of the House of Commons to deal intelligently with 
industrial legislation is at least open to discussion if we consider 
the composition of it. With the assistance of Hazell’s ‘* Annual 
Cyclopwdia,” I have prepared a kind of spectrum of that august 
body, which may give us some idea of the extent to which it is 
likely to possess a practical knowledge of the conditions under 
which the industries of the country are carried on. 

This circle—Fig. 1—represents the present House on a scale 
of one legislator to a square inch; it is therefore 670 square 
inches in arca. The black sector represents the noble army of 
barristers and solicitors who compose over 27 per cent. of the 
faithful Commons. The yearning of members of the legal profes- 
sion to serve their country in Parliament is extraordinary, and the 
result of it is that out of a body comprising only 6 per 1000 of the 
male population over twenty years of age, we submit to he 
persuaded to return such a number that lawyers are forty-five 
times as numerous proportionately within the House as without it. 

Sector No. 2 denotes the landed gentry and others who appear 
to be relieved of the necessity for toiling or spinning for a liveli- 
hood, These form 18 per cent. of the House. Sector No. 3 repre- 
sents the 10 per cent. composed of merchants, bankers, stock- 
brokers, and accountants. No. 4 the scientific men, the physicians 
and chemists, architects, literary men and journalists, together 
about 85 per cent. The naval and military heroes, active or ex- 
tinct volcanoes, are shown in sector No. 5; they number about 
74 per cent. The sixth division shows what seem to be politicians 
by vocation, 4 per cent.; and the seventh the iron and coalmasters, 
a small body, only about 2} per cent. The eighth sector shows the 
brewers and distillers not yet ennobled, 25 per cent., while the 
ninth exhibits the proportion of martyrs who have been delivered 
from Irish prisons where they had been consigned, most probably 
by their present political allies. The tenth displays the members 
for labour, insignificant in numbers, but noisy in debate, and the 
chequered sector, No. 11, represents 11 per cent., embracing ship- 


* A paper read before the Philosophical Society of Glasgow oy tle 27th 
of March, 1594. 





owners, shipbuilders, engineers, founders, contractors, and | 
manufacturers of various fabrics, employers of labour having | 
experience of the management of ships, factories, and work. | 
shops, of dealing with bodies of workmen, and of the risks | 
and difficulties of various occupations. The circle is completed | 
by the twelfth sector, 5 per cent. in area left white to | 
signify the impossibility of discovering what this remainder, | 
consisting chietly of Irish rhetoricians, had been brought up to. | 
A majority of this House professes to see no incongruity in legisla- | 
tion which forbids the workman to contract, of his free will, with 
his employer for pecuniary aid in case of disablement by accident, | 
and at the same time permits him to be compelled, against his will, | 
to contract with a trades union for the arrangement of the terms | 
of his employment, thus completing the severance of any connec- 
tion between master and man as human beings, and rendering all | 
but impossible that mutual regard which philanthropists would | 
prefer to see developed and sustained. 

This is a long digression, but I am anxious to justify the ship- | 
builders in electing to attempt the regulation of the apprentice- 
ships in their establishments without making that appeal to the 
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Legislature which, under other conditions, might have been tke 
best and most direct way of dealing with the question. 

After many collisions between the Iron Shipbuilders’ Society 
and employers, particularly on the Clyde and at Belfast, it was 
suggested to the leaders of the society that, instead of fighting 
over a question which no one appeared to completely understand, it 
might be wise to consult some authority, or instruct an expert to 
investigate it, with the view of ascertaining, if possible, what 
relation existed between the supply of apprentices and the demand 
for skilled workmen. It was thought desirable that this authority 
or investigator should be outside of the dispute, and the name cf 
Mr. Giffen, of the Board of Trade, was suggested as that of a man 
eminently qualified to undertake the inquiry. After some discus- 
sion, Mr. Giffen’s fitness was admitted by both sides, and he was 
approached on the subject ; but, though willing to act as an umpire 
whose award should be final and binding on both parties, Mr. 
Giffen declined to be simply an adviser whose advice might or 
might not be followed, and the advantage of his services was there- 
fore not secured. No one else appearing willing to search fora 
solution of the question, | resolved, not without misgivings, to 
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make an attempt, and after several failures hit upon the method 
now to be described. 

It is the merest commonplace to say that, although every man 
must have formerly been a boy, and before that an infant, not 
every male infant, or every boy becomes a man, but it will doubt- 
less surprise many to be told for the first time that, ata given 
instant, about one-fourth of the population of this country is under 
ten years of age, 65 percent. are under thirty, and 85 per cent. under 
fifty years of age. The average age of all living is about twenty-six | 
years, and the average age at death a little over forty-seven years. 
From inspection of many tables of the distribution of population 
according to age, it can be ascertained (1) that such distribution is 
very stable over long periods, and (2) very similar in different 
countries, So permanent and so universal does it seem, that I can 
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number of survivals at the corresponding age. Once in essi 
of the second of these diagrams, Ie seems < admit of to dimen 
that we can immediately derive from it the number of persons 
between two given ages who will survive out of a number of younger 
persons between other two age limits. Or, conversely, if a certain 
number between two given age limits be vequired, how many 
younger persons between other two age limits must be set apart 
so that the natural wastage may be provided for, ; 
Applying this process to the case of the iron shi pbuilders, we 
have first to determine at what age a man ceases to labour in his 
vocation. The reports of the society show that the average age at 
death is forty-five years. The ber which tinues at work 
after that age is so trifling, and we have to set off against these 
the greater number which does not so continue till death supervenes 
that we may take it there are for practical purposes no men avail. 
able after forty-five. Twenty-two as the age at which a journey. 
man’s life begins is certainly on the early side, but steps are being 
taken to make that the standard age for completion of apprentice. 





| ships, and the duration of a journeyman’s working life may there 


fore be set down at twenty-three years at most. This figure has 
been was - by Mr. Robert Knight, Secretary to the Iron Ship. 
builders’ Trades Union, and as he has exceptional opportunities of 
knowing it, may be held as established, An apprentice completing 
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his time at twenty-two — at seventeen, and these age limits 
may be taken as the standard for apprentices. 

3y inspection it is found that in every 1000 of the population 
there are between twenty-two and forty-five years of age 302) 
persons, and between seventeen and twenty-two years of age 93°) 
persons, This fixes the ratio between apprentices and journeymen 
which will keep the numbers of the latter constant at 100 appren- 
tices for every 323 journeymen, Whether or not it is desirable to 
keep the number of journeymen constant is another question. In 
this connection Fig. 4 shows the output of tonnage on the Clyde 
for thirty-five years, and also on the Tyne, Wear, and Tees for 
twenty-three years. 

It is very evident that any settlement which would have kept 
the number constant at that which was sufficient twenty-five years 
ago would have effectually prevented the expansion of steamship- 

ing to the present dimensions, and would have had a commanding 
influence on the price of every commodity in daily use. It is not 
within the scope of this paper to determine or inquire whether 
this would have been a national benefit or not, but there can be no 
reasonable doubt of the fact. 

I had the honour of sulb- 
mitting my answer to the 
apprentice question to the 
Labour Commission, and since 
then it has been frequently 
before the public in news- 
papers and technical journals. 
No doubt has been cast on 
the soundness of the theory 
except by Mr. Knight and 
some of his colleagues, and 
arival theory was propounded 
there which may found in 
the ‘* Minutes of Evidence, 





Group A, answer No, 20,683. 
I must confess myself unable 
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see no risk in founding upon it, and predicting the future from 
observations of the past, with almost the precision with which 
our astronomers prepare the Vautical Almanac. Fig. 2 shows 
graphically the age distribution of the population of Great Britain, 
the scale of numbers being along the base, and that of ages on the 
ordinates set up from the base. Of course while the curve is practi- 
cally permanent, the individuals from whom its ordinates are 
derived are perpetually changing. New births are keeping up the 
supply at one end, while at all points in its length losses are 
occurring by death, so that out of all the children under ten years 
of age, only about one in ten survives till over seventy. | 
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to follow Mr. Knight's reason- 
ing, but I am quite certain 
TINSSSSSs3q5 he starts from imperfect 
KS WSN data. These theories were 
being discussed in a desul- 
tory sort of way, but settle- 
Clyde ment was still delayed, and 
the Iron Shipbuilders’ Society 
becoming very impatient, 
brought things toa head by 
proclaiming that, after a 
certain date, all apprentices 
= wonld be compelled to 
procure a form of permit 
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granted by their society at its discretion, and regularly 


cised by its branch officers, but the result of a meeting 
with a committee of employers, was the withdrawal of this 
notice, and after frequent conferences and protracted discussions, 
the regulations given in an appendix were formally adopted. In 
these, the ratio between apprentices and journeymen is fixed in 
shipyards at 100 to 350, the average number of men employed 
during five years to be taken as basis. As no restriction on 
numbers is imposed in boilershops, it is probable that the whole 
number of apprentices will have a nearly the ratio to journey- 
men that my investigation shows will keep the number of workmen 


Fig. 8 shows the rate at which the population of this coun- | gonstant. And so in the meantime there is peace between us on that 
try dies out. On the left the total births are set off to scale, | question, which has been a fruitful source of trouble for ay 
and the breadth of the figyre at any cross se¢tion sbows the | years. I admit that it is entirely wrong to fix the number 0 
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‘vos on the basis of the number of men actually employed 
ire time. The proper basis is the number of men oo 
will be required in the future, and as no one can pretend to give 
us reliable information on that point, there ought to be no artificial 
restriction whatever, but the matter should be left to settle itself 
as it has done from the earliest days of shipbuilding, until the 
interference of trades unions began, — f 7 
Fig. 5 shows the results of choosing and adhering to various 
rativs above, at, and below that which maintains the number 
of men constant. No demonstration is required to prove that, 
if the number of men is in excess, the number of apprentices 
should be reduced, and vice versd. Also that the system of a fixed 
ratio between boys and men is likely to aggravate any want of 
correspondence that may at any time exist between the number of 
men to be required and the number of boys being prepared to fill 
the vacancies. pee ‘ 7 
But the constant irritation which prevailed so long as the ques- 


THE FORTY-EIGHT HOURS’ WEEK IN GOVERN- 
MENT FACTORIES. 


THE Secretary of State has approved of the adoption of a normal 
working week of forty-eight hours in the Ordnance Factories 
where it is found practicable to adopt it, and has sanctioned the 
institution of the following regulations in connection therewitb. 

(1) The daily normal hours of working shall be, for Woolwich : — 
Monday, Tuesday, Wednesday, Thursday, Friday, 8 a.m. to 
1 p.m., and 2 p.m. to 5.40 p.m.; Saturday, 8.0 a.m. to 12.40 p.m. 
For Enfield, including Inspection Department, and Sparkbrook ; 
Monday, 730 a.m. to 12 noon, and 1 p.m. to 4.30 pm.; 
Tuesday, Wednesday, Thursday, Friday, 7.50 a.m, to 12 noon, 
and 1 p.m. to 5.30 p.m.; Saturday, 7.30 a.m. to 11.50 a.m, 
To these hours the necessary exceptions will be made in some 
cases, such as stokers and locomotive engine-drivers, where their 
duty has always hitherto required a more prolonged attendance 





tion remained unsettled was more injurious to our industry than 
the arrangement we have made, which I admit to be imperfect. 
Taose upon whom the burden was laid of making it felt that, 
botween what the trade ag was willing to concede and the 
perfect freedom which is the only 

ence practically was not great enough tobe worth a prolonged con- 
test, and 1 am not without hope that the result of the experiment 
will be to convince both sides that it will be more advantageous to 
seek for a new and better solution in a peaceful manner than to 
revert to the tug-of-war methods too frequently employed for the 
settlement of working conditions. It is much to the credit of the 
lron Shipbuilders’ Society, the executive, and particularly the 
secretary, Mr. Knight, that they were ready to lay aside the old 
weapons, and discuss the points of difference with calmness and 
forbearance. ‘That they should all at once admit our arguments 
to be irresistible and our deductions sound, is hardly to be looked 
for ; it is enough for the present that they credit a body of em- 
ployers with some regard for other interests than their own. 

It may be urged that a federation of employers should not have 
been content with a settlement falling short of perfection, and an 
important body of employers acting with us, though not of our 
membership, dissented because we had not resisted to the utter- 
most the imposition of any restriction whatever. But it must be 
horne in mind that we have our business proper to attend to, and 
cannot devote all our energies to striving for the greatest good of 
the greatest number present and to come. Whoever may raise 
objections, none can come with a good grace from those employers 
who stand behind, and whose appetite for chestnuts is qualified by 
their dread of fire and solicitude for their own fingers. 


Meworandum of Arrangement re the Apprentice Question, between 
the Employers and the Committee of the Boilermakers’ and Trou 
Sh iphudders’ Society. 
To ApreLy TO SHiryarbs ONLY. 


1) Boys about fourteen years of age to be taken on as “ plater's 
markers,” ‘‘ rivet boys,” and similar work, as probationers, These 
boys are not to be bound in any way. [Except in special cases the 
apprentices will be selected from the most capable and _best- 
conducted of these probationers. | 

(2) Apprentices who have not been probationers to commence at 
the age of sixteen years, and to serve five years. Probationers to 
commence their apprenticeship at sixteen years of age, if possible ; 
but in cases where there are not vacancies for them as apprentices, 
they can be allowed to commence at any time not later than 
eighteen years of age, The limitation of eighteen years not to 
apply to boys actually on the books at present. In all cases five 
years’ apprenticeship must be served. 

(3) Every apprentice is to come under an indenture or written 
agreement, as may be adopted by the firm of employers where the 
apprenticeship is served. ‘The indenture or agreement to be sub- 
ject to revocation in the event of misconduct on the part of the 
apprentice. {Daring the term of apprenticeship in shipbuilding 
yards the apprentice is to work as required in or out of his em- 
ployer’s works, at new or old work, and on time or piece, at the 
discretion of bis employer, and as regards boilerworks existing 
arrangements to continue. He is not to belong to any trade 
society—-except for the purposes of benefit—nor is he to be inter- 
fered with in any way by any trade society. A certificate of having 
served his apprenticeship is to be granted to the apprentice at the 
expiration of his agreement | 

(4) Apprentices are not to leave their employers except with 
their permission in writing. 

(5) All time lost during the year, unless accounted for by certifi- 
cates of sickness, must be made up at the end of each year. The 
minimum rates of pay for apprentices shall be as follows :—lst 
year, 63. per week ; 2nd year, 7s. per week; 3rd year, 8s. per 
week ; 4th year, 93, per week ; 5th year, 103. per week. Piece- 
work rates to be arranged locally-—i.e. by districts. 

(6) There is to be no restriction in the number of apprentices in 
boiler yards or boiler shops. 

(7) Ia shipyards the ratio of apprentices to journeymen be two 
apprentices to seven journeymen. 

(8) The number of journeymen for the purposes of Clause 7 is to 
be determined by the average number eraployed during five years, 
Apprentices are not to be discharged owing to a temporary falling 
off in the number of journeymen. 

(%) Any firm starting new yards or materially extending their 
business, and thus employing a larger number of journeymen, to 
be specially considered as regards the number of apprentices, 

(10) All men employed in the different shipbuilding departments, 
whether working inside or out, who are eligible as members of the 
Boilermakers’ and Iron and Steel Shipbuilders’ Society, are to be 
reckoned in estimating the number of apprentices. ' As there is 
to be no restriction in the numbers of apprentices engaged in boiler- 
making, bridge, or girder works, &c., the men engaged in these 
trades are not to be included in estimating the number of 
apprentices, 

(11) The above rules are not to apply to premium apprentices. 

(12) This agreement to be in force for six years, 

_ Norr.—The employers recognise that the sons of men working 
in the different departments of the shipbuilding trade have a claim 
to be taken on as probationers, and while not binding themselves 
to do so, they will endeavour to give these lads the preference. 
(Signed) H. Dyer, Chairman, Employers’ Committee. 
( ) R. Kyicur, General Secretary, Boilermakers’ 

: and Iron and Steel Shipbuilders’ Society. 
Newcastle, Ostober 11th, 1893. 
The following clause, discussed and agreed to at the meeting 

between the employers and the deputation of the Boilermakers’ 
and Iron Shipbuilders’ Society at Newcastle, but omitted in the 
Memorandum of Arrangement, is now added to the foregoing 
A trangement to meet the views of some of the employers, viz.:— 
‘Apprentices taay be suspended during times of depression, and 
when the exigencies of trade require it; bat the apprentices so 
suspended are not to be employed by any other employer during 
such period of suspension, except by mutual agreement between 
the local Employers’ Association and the Boilermakers’ and Iron 
Shipbuilders’ Society.” 
(Signed) H. Dyer, Chairman, Employers’ Committee. 
” R. Kyicut, General Secretary, Boilermakers’ 
and Iron and Steel Shipbuilders’ Society. 
January 13th, 1894, 
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than fifty-four hours, and also in such factories where the hours of 
work are governed by the seasons, and are not absolutely the same 
all the year round, or in which, owing to the dangerous nature of 
' the operations, or of the care required, it is undesirable to increase 
the hourly output. Under this ruling, the Royal Gunpowder 
Factory at Waltham Abbey, the Cannon Cartridge Factory, and 
the Rocket Factory will continu: to work fifty-four hours, and the 
existing regulations in connection therewith will continue undis- 
turbed., In the forges, metal and steel foundries, where opera- 
tions go on night and day, the present night and day shifts will 
be adhered to. The exceptions thus made are as follows :—R.C.D., 
scrap forge—Monday, Tuesday, Wednesday, Thursday, 8 a.m. to 
5.40 p.m.; Friday, 8 a.m. to 5.20 p.m. R.G.F., forges, forgemen, 
and forge labourers, turneries and mills, part of, engaged on 
continuous operations—Night and day shifts. The B.W. will 
work the normal O.F. hours from March Ist to October 31st ; but 
from November lst to the end of February the hours will be, for 
outdoor gangs—Monday, Tuesday, Wednesday, Thursday, Friday, 
7.15 a.m. to 12.30 p.m., and 1.30 p.m. to 4.45 p.m ; Saturday, 
7.15 a.m, to 12.45 p.m. 

(2) In all cases the hours for leaving off work will be the hours 
for leaving the shops or places where the men are actually at work. 
For coming to work, the hours named will be the times for deposit- 
ing the tickets in the ticket boxes, which will be placed as near as 
possible to the scene of actual work. In the case of the outlying 
shops in the Royal Arsenal, to which the men are taken by trains 
from near the Plumstead Gate, the tickets will be deposited as the 
men enter the trains, while for the return from work the trains 
will start so much before the times named as will bring the men 
to the gate at the times named. 

(3) In the case of all men paid on day-work or hourly rates, no 
man shall receive a lesser amount of money for working forty-eight 
hours than he did for working fifty-four hours. This will involve 
an increase in cach case by one-eighth of the present hourly 
ratings at which the men are entered on the books. 

(4) The day-work rating—used for all purposes of calculation of 
holiday pay, sick and injury pay, superannuation, and non-effec- 
tive allowances—of persons employed on piece-work shall be 
similarly raised, so as to give the same rate of pay for a forty-eight 
hour week as would hitherto have been issued for a week of fifty- 
four hours. 

(5) La no case, however, shall the sick pay or injury pay issued 
to persons below the rank of assistant foreman be at a rate exceed- 
ing £2 per week. 

(6) No increase is to be made in the piece-work prices of any 
operations or services in consequence of the reduced hours of 
working. 

(7) The hours for tbe clerical writers paid out of the wages vote 
shall be forty-two hours per week, instead of forty-five, made up 
as follows:—Monday, Tuesday, Wednesday, Thursday, Friday, 
9a.m. to 1 p.m., and 2 p.m. to 5.30 p.m; Saturday, 9 a.m. to 
1.30 p.m. As hitherto, overtime attendance given by these 
writers will not count for extra time payment until the normal 
factory hours shall have been worked by them. 

(8) The number of hours representing a month’s sick pay for 
persons giving an attendance of forty-eight hours per week will be 
200, the allowances for other workers being reduced in proportion. 
Similarly, 56% hours will be taken as representing seven days for 
leave allowed to a person working forty-eight hours weekly, and 
proportionate reductions will be made in the number of hours 
granted annually for leave and similar allowances, 

(9) When it is deemed desirable to close the factories for any 
neriod, the time lost shall no longer be worked up, pay being 
issued for the free holidays as heretofore, but for no other period. 
Pay for these closed periods will, however, be issued on the same 
conditions as for the free holidays, to writers, assistant foremen, 
foremen, and persons of bigher rank. 

(10) Each of the first two hours of overtime worked in any one 
day will be paid for as an hour and a quarter, and every additional 
hour worked thereafter will be paid for as an hour and a-half ; but 
extra time will not be counted until the total weekly number of 
ordinary hours has been made, except in a broken week, when 
| extra time will accrue daily, if no break occurs through the man’s 
|}own default. The rules for overtime pay for B.W.D. outdoor 
gangs will remain as at present, that is to say, overtime will only 
be allowed between 9 p.m. and 6 a.m. on week days and for 
Sundays. 








CATALOGUES. 


Haslam Foundry and Eogineering Company, Limited, Derby. 
Ice Making and Refrigerating Machinery. This is a well-got-up 
catalogue of quarto size divided into three parts, the first of which 
relates particularly to the Haslam dry air refrigerating machinery, 
| the second to ammonia-compressing machines for ice making and 
| refrigerating, including the De La Vergne, which is manufactured 
by the Haslam Foundry Magineering Company, with which is now 
incorporated the old firm of Pontifex and Wood. The third part 
deals more particularly with the Pontifex ice refrigerating machines 
constructed on the ammonia absorption priaciple. Purchasers of 
machinery of this class want a good deal of information before 
purchasing, and the compilers of this catalogue have recognised 
this fact. It has no name on the back. 

Loewe, Ludw., and Company, Berlin. 
Machine Tools, &c. Small catalogue of sensitive drilling machines, 
hand and power tapping machines, turret lathes and automatic 
screw-making machines. 

Spencer, John, Wednesbury. Iron and Steei Tubes of all kinds. 
A handy little catalogue of thin and thick tubes, straight and 
parallel, taper and coiled, thin and thick, with and without welded 
sockets and flanges, expansion pipes and pipe fittings, including 
metallic joints. 

Hall, J. and E. Limited, London, E.C. Patent Refrigerating 
and Ice Making Machinery. ‘This catalogue is chiefly descriptive 
of the uses, capacity, and numerous cases of application of Messrs. 
Hail’s carbonic and anhydride refrigerators. It is a catalogue 
which contains numerous illustrations without any complete de- 
scription, and although well printed, is not of convenient size, as 
it might have been if exactly half the width. It has no name on 
the back. 

Buck and Hickmen, London, E. Tools and Machinery. This 
also is a well-got-up quarto catalogue, illustrative and in most cases 
sufficiently descriptive of judicious selected machinery, machine 
tools, hand tools, steam fittings, workshop appliances, of which 
Messrs. Buck and Hickman are manufacturers or factors. It is a 
catalogue generally useful, and especially to purchasers abroad. 
It has a complete index, is well printed, and the name is on the 


London: H. F, L. Orcutt. 


General Electric Company, Limited, London, E.C. Electrical 
Suppliesand Wiremen’s Sundries, Thisis a quarto catalogue, which 
serves to give a good idea of the enormous growth of the manufac- 


catalogue divided into parts, referring particularly to electric light 
supplies, plant, fixtures, cooking, bells, telephones and medical, 
and each section is marked by a tab attached to the commence- 
ment of the section. It will save those who require electrical 
fittings of any kind a good deal of time and trouble in finding 
what they require. The word electricity on the back shou'd be 
replaced by the two words, electrical supplies. 
Hackwortb, John H., and Company, 46, Queen Victoria-street, 
London. Machinery and Hardwares by the principal makers of 
Great Britain. This is an annual catalogue of machinery which 
Messrs. Hackworth and Company select from the different makers 
of specialities for export. 
Barry, Head, and Company, 26, Lombard-street, London. 
and Steel Rails and Fastenings, &c. 
all kinds of sectional iron and steel. 
work, 
Kiihne, Herman, 23-35, New Broad-street, London. Proell’s 
Patent Automatic Expansion Apparatus. ‘Two pamphlets descrip- 
tive of Proeli’s Expansion Gear of various forms attached to engines 
of various types, with information concerning expansion of steam 
and diagrams for giving approximately the possible gain by con- 
vertiog engines into automatic expansion engines. 
Bagshawe Brothers and Company, Upper Thames-street, 
London. ‘‘Standard” Patent Detachable Steel Chains for 
elevators, conveyors, driving purposes, &c., and of elevating and 
conveying macbinery. 
Barron Steam Heating Company, New York, U.S.A. Apparatus 
for Heating and Ventilating Buildings. ‘This is a catalogue of the 
wroper size, namely, octavo, descriptive of the Bronson heating 
iler and the Barron system of heating by means of tubes, 
radiators, and circulating plant. It needs the name on back, but 
is well got up. 


Iron 
Bars, hoops, angie, tees and 
Iron and steel plates, flanged 


(To be continued. ) 








A New RIVER AND SEA-GOING PASSENGER STEAMER.—The 
Victoria Steamboat Association, in view of —— further 
facilities to health and pleasure seekers during the coming season, 
will shortly add to their already fine sea-going passenger steamers, 
the fine vessel now building on the Clyde by the Fairfield Engi- 
neering and Shipbuilding Company, to be called La Marguerite, 
which will be launched from the shipyard at Govan on or about 
the 19th of this month. The vessel is intended to run from 
London to Margate and on to Boulogne and back in a day, and a 
special feature during the season will be a Saturday to Monday 
trip to Paris—-ci4 Boulogne—and back, at such a moderate fare as 
should bea great inducement to the city toiler and members of 
the industrial community to take a few days’ change of air and 
scene. The La Marguerite is a paddle-wheel steamer 330ft. long 
and 40ft. beam, and is fitted with engines capable of developing 
9000-horse power, and giving her a continuous running speed of 
21 knots an hour. She will be fitted with every requisite for the 
comfort, convenience, and safety of her passengers. 

LauncH OF H.M.S. Hatcyon.—On Friday last the new twin- 
screw torpedo gunboat Halcyon, the third of the five new vessels 
of the improved Sharpshooter class provided for under the Naval 
Defence Act of 1889, was successfully launched from Devonport 
dockyard, in the presence of more than 4000 people, by Mrs. Clark, 
wife of Captain Bouverie Clark, of the Royal Naval Barracks. 
The Halcyon, like her sister ship the Harrier, lately launched from 
the same yard, has been specially designed by the Director 
of Naval Construction for attacking torpedo vessels in shallow 
waters, and for that purpose draws only 9ft. of water on a displace- 
ment of 1070 tons. She will be propelled by twin-screw engines— 
made by Messrs. Hawthorn, Leslie and Co., of Newcastle-on-T'yne— 
of the three-cylinder triple-expansion type, the diameters of the 
cylinders being 22in., 34in., and 5lin. respectively, all having a 
piston stroke of 2lin.; which are intended to develope a collective 
indicated horse-power of 3500, and are expected to drive the vessel 
at 19} knots per hour. Steam will be supplied by six marine loco- 
motive boilers, designed for a working pressure of 1551b. per 
square inch, each having two separate furnaces, and containing a 
total heating surface of 6106 square feet and a grate surface of 
166 square feet. The coal bunker capacity provided is sufficient 
for the stowage of 100 tons. Provision will made for working 
the boilers under forced draught with closed stokeholds. The 
armament of the Halcyon will comprise two 4*7in., and four 
6-pounder quick-firing guns, together with five tubes for discharg- 
ing Whitehead torpedoes. 

RoyaL METEOROLOGICAL Society.—The fourteenth exbibition of 
met: orological instruments organised by the Royal Meteorological 
Society was opened on Tuesday evening in the rooms of the 
Institution of Civil Engineers, 25, Great George-street, West- 
minster. Each year’s exhibition has been devoted to some special 
subject. ‘‘Clouds, their Representation and Measurement,” is 
the subject chosen for the present year, and a most interesting 
and instructive exhibition has been arranged, not only of 
instruments for ascertaining the direction and height of clouds, 
but also of sketches and photographs showing the various forms 
assumed by clouds. Most people are only familiar with the 
rounded or woolly-looking cloud called ‘‘Cumulus,” but by looking 
at the pictures in this exhibition it is readily seen that there is a 
large variety of the forms of clouds, which have all been classified 
and named. The first person to systematically classify the forms 
of clouds was Luke Howard, F.R.S., in 1802, and the portrait of 
this meteorologist naturally ‘occupies a prominent place in the 
exhibition. Some original water-colour sketches of clouds by Luke 
Howard are shown, as well as a large numier of most beautiful 
photographs of clouds by the principal authorities in various parts 
of the world. A very interesting part of the exhibition is the 
valuable collection of lantern slides and transparencies of clouds 
and other meteorological phenomena. In addition to the instru- 
ments, photographs, and drawings relating to clouds, the exhibition 
also includes a number of other instruments, many of which are 
quite new in principle, such as barometers, thermometers, 
bygrometers, evaporators, anemometers, and marine and surveying 
instruments, The exhibition will remain open till the 20th inst. 

JAPANESE CoMPetition.—An article on Japanese competition in 
theStraits recently appeared in the Straits Times, referring especially 
to the effects of sterling exchange, to the European manufacturer 
being squeezed out by the Japanese, and to the European merchant 
being ousted by the Chinaman. It says:—‘‘ The trade in matches 
is the most important trade in manufactured articles that has been 
acquired by Japan in the Straits. Formerly, English matches 
were ruling here, then came the Swedish matches which, for cheap- 
ness, one thought could not be beaten. But Japan can put 
similar matches, though not so good, on to this market at just 
about half the cost of the Swedish product. Coal is said to bea 
great import from Japan which seems to be gradually encroaching 
upon the Welsh coal. In monetary bulk of course it is the largest 
import form Japan. The Japanese coal is inferior to Welsh inso- 
much that, to produce the same amount of steam, there is 
required an additional quantity of coal, to so much as 25 per cent. 
to 30 per cent. Yet noting that disadvantage, and afterwards 
comparing the prices of Japan and Welsh, we find that the balance 
is in favour of the former by about 15 per cent. It may be argued 
that the trade in Japan coal has been rendered possible through 
the low dollar; but the Japanese knows his business, and while 
silver has been going down the price of his coal has been going up. 
We are told that within the course of the past few months Japan 
coal has appreciated nearly 65 per cent. Umbrellas form a branch 
of trade, which, to the European merchants, was not only exten- 
sive, but very lucrative. All the umbrellas were made in Europe. 
The Japanese have acquired a knowledge of imitating, and have 

turned out an article that is only a little different in the matter 
of quality. In the cost the difference is great, and much to the 
disadvantage of the Europe-made umbrella. As to hosiery, 
singlets, and other underware, imitated goods of that description 








ture of electric light and electric power fittings. It is a thick 


are being largely imported here from Japan.” Many other articles 
are mentioned. 
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THE HERMITE 


ELECTRIC TREATMENT OF 
SEWAGE AT WORTHING. 


We publish above an illustration of a set of apparatus 
similar to that employed at Worthing in experimental illus- 
tration cf the Hermite process of treating sewage by the 
electrolysis of sea or of salt water. The apparatus consists 
of two tanks, into one or other of which alternately the water 
to be treated is passed from an electrolysing tank above, by 
means of a small centrifugal circulating pump seen at the back 
of the apparatus. By the circulation set up and maintained 
by this pump the sea water is all presented to the platinum 
anodes and the action between them and one large cylindrical 
cathode. The cathode is constantly rotated at a slow speed, 
and the deposit which would otherwise render it inactive is 
thus thrown to the bottom of the electrolysing tank, which 
is seen centrally above the two tanks of water treated or under 
treatment. At Worthing, a Corporation road-roller engine 
drives the countershaft, a bearing of which isseen in front of the 
tanks, and from this is driven a Paterson and Cooper dynamo 
for 300 ampéres at 6 volts, the current from which passes to the 
anodes, the tops of which are seen above the top of the electro- 
lysing cell, thence through the liquid to the rotating zinc 
electrode, driven by a worm on a shaft worked by a separate 
strap from the pump spindle. The return current passes 
by way of a connection to the side of the cast iron electro- 
lysing tank. The anodes are of course expensive, but they 
are practically everlasting, and nothing else is practicable for 
the purpose. The object of the system is of course much the 
same as that proposed by previous workers in electric sewage 
treatment, but the method differs essentially in that by 
using a low resistance unattachable anode, and working with 
and on salt water for the production of a disinfectant of 
sewage, & comparatively inexpensive means of presenting 
organic matter to the action of a strongly oxygenated liquid 
is obtained. Magnesium chloride of the sea water is easily 
decomposed, and acts as a vehicle for carrying the separated 
oxygen for use upon any organic matter. Hypochlorates are 
formed in consequence of the liberation of chlorine, and a 
very active solution is obtained, which, except on organic 
matter, has no effect; that is to say, the iron and lead pipes 
conveying it to closets for use, or to a sewer, are not affected 
by it. This seems to be due to the formation of a protective 
magnesium film, or to an oxidation, which ceases imme- 
diately it is protectively sufficient. It is useless to refer here 
to the chemical reactions that take place, because those that 
would be expected by a priori reasoning are notexactly followed 
by those that do occur, and hence there has been something to 
learn concerning the results of electrolysing a circulating 
current of sea water. Whatever may be the precise sequence 
in the electro-chemical processes concerned, there seems to 
be no doubt as to the deodorising, disinfecting, and sterilising 
results of its application, and the question which will be 
most pressed now is—at what cost can the system be applied 
to the satisfaction of, say, the rivers’ pollution inspectors and 
to that of the bacteria and germ hunters? The question is 
one that at present cannot be definitely answered, although 
Mr. Charles Cooper, who with Mr. Hermite is responsible for 
the process, and claims made for it, states that, when the 
process is used for treatment of sewage at sewage outfalls, 
it would not cost more than 6d. per head per annum in most 
towns, even where it has to be carried out by using a solution 
of magnesium chloride andcommon salt for electrolysis. Pri- 
marily, the process is one which most commends itself for use 
at seaside places, where all the sewage is passed into the sea, 
and more especially when discharged into a protected bay, 
as at Weymouth; but it is very strongly claimed that it is 
equally valuable in inland places, and particularly in those 
where the filter beds at present in use have become or are 
becoming merely large cesspools, neither the effluent nor the 
effluvia from which will be tolerated. 

A process such as this is necessarily carried out at greater 
expense on the small experimental scale than on the large | 
scale. The tanks in the apparatus we illustrate each contain 
909 litres, or 198 gallons, and in the ordinary way, as used at 
Worthing, this quantity of sea water is circulated and electyi- | 
cally treated for about two hours with a current of 300 
ampéres at about 6 volts, The cost of this will of course vary 
very much, according to the size of the plant employed. It 








is estimated that in the ordinary way, when electrolysed sea 
water is supplied to the houses by a water supply for the pur- 
pose, and in this way securing a perfectly sanitary house, 
that something under 40 litres, or 9 gallons per day, contain- 
ing 20 grammes of chlorine, will cost 1s. per head per year. 
As, however, only 6 grammes of chlorine are required per day 
for fcecal matter per head, and as only about the same 
quantity need be allowed per head for kitchen and other 
impurities, 20 grammes is probably an excessive estimatc. 
It may further be estimated from the fact that sea water 
contains about 27 grammes of salt per litre, and about 3 to 4 
grammes of magnesium chloride, and 1 gramme of chlorine 
can be obtained per ampere hour. We believe further tests 
are to be made at Worthing, where about sixteen closets are 
at present attached to the small set of experimental appa- 
ratus to which we have referred, but we do not think that a 
fair estimate of the value of the process can be thus ob- 
tained, though some estimate of the cost may be. Where 
very small quantities of the strongly oxygenated chlorine 
water could be successfully used as a final process for perfect- 
ing the purification of an effluent, the price, whether a little 
more or less, would be of secondary consideration. 








THE “CUMMER” AUTOMATIC DRIER FOR 
iz.ca@ WET MATERIALS. 

A FEW days ago a number of gentlemen interested in 
drying clay, sand, cement, whiting, phosphate, «c., visited 
the works of Messrs. S. and E. Collier, at Reading, to inspect 
the working of the ‘‘Cummer” automatic drier sold to that 
firm by Messrs. Charles Erith and Co., London, whose tunnel 
system for drying bricks and timber we illustrated last Sep- 
tember.* The ‘‘ Cummer,” drier is of American origin, and is 





Fropt and Side View of Style’ A" Standard Large Size Dryér, 


THE CUMMER DRIER FOR BRICK EARTH 


there in extensive use. It is now being introduced into most 
European countries. It consists of a revolving cylinder, 
through which the wet material passes, and is dried very 
rapidly by being brought into contact with the products of a 
perfect combustion in a specially designed furnace. 

At Messrs. Collier’s works the material being dried is clay 
carrying up to 35 per cent. moisture, and this was dried 
ready for grinding in the dry pans in the most thorough 
manner. The special system for handling both wet and dry 
material is completely automatic, and the saving of labour thus 
insured is very remarkable. Any kind of fuel can be used 
with the machine, and itis stated that a machine evaporating 
from two to three tons moisture per hour only requires about 
one and a-half ton of fuel per day. This would, of course, be 
impossible in the ordinary way, but the hot air and the 
vapour formed continue to evaporate moisture until it finally 
leaves the apparatus—a multiple effect evaporator action 
being obtained, which would explain a high evaporative 
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| power which could not be obtained, for instance, in a boiler 


but even with this the duty claimed is very remarkable 
There is undoubtedly a great demand for economical drying 
methods, to replace the wasteful, uncertain, and expensive 
method of drying on floors, with its attendant expenditure on 
labour, and such machines are a necessity to firms makin 
bricks by the semi-dry process and the dry press machines 
We have seen copies of Messrs. Collier’s letters, which express 
complete satisfaction with the performance of the machine 
bought by them. 

The saving in labour and fuel will also interest makers of 
Portland cement, whiting, ochres, phosphate, and all such 
materials. 








DOULTON’S METALLO-KERAMIC JOIN‘, 


THE engraving below shows a new method of connecting 
lead with porcelain, which has just been patented by Messrs, 
Doulton and Co. Many plans of connecting lead soil-pipes 





i 
w =z 
a = 
- ° 
we > 
wt ct 
oO ai 
o c 

~ 

a ° 

of “a 

a 

| RY 
VS = 
se — 





Los: 





pPorTcave 


with the caithenware pans of water-closets have been tried 
by different sanitary engineers; red-lead putty, ordinary 
cement, and india-rubber washers with iron rings to hold 


them in place, have all been used ; but even the best arrange- 
ments have always seemed imperfect. It is true that many 
of the old joints, under favourable circumstances, keep good 
for years; but even when they have been carefully made, a 
slight"sett!ement, or a’sudden variation of temperature, may 


LEAD SOCKET 


OUTLET OF 
POTTERY CLOSET 
METALIZED 





= SOLDER JOINT 
SOLDERING METAL TO EARTHENWARE PIPES 


cause them to leak, and to allow the eccape of gas. This is 
especially the case on board ship, where it has been almost 
impossible to keep ordinary water-closet joints tight without 
constant overhauling. Messrs. Doulton’s plan of overcoming 
this difficulty is as simple as it is efficacious. The pan is 
made and glazed in the usual way ; and the part which is to 
be connected with the lead pipe is painted over with a 
metallic solution, and then fired. A thin film of metal is 
thus formed on the surface of the porcelain, and to this the 
lead pipe can be soldered. The union is perfect, the lead 
cannot be removed without tearing the glazed surface of the 
earthenware, and the joint ia not only air-tight, 
but will resist a strain far greater than it could 
ever encounter in ordinary usage. Messrs. 
Doulton inform us that one was connected 
with an air pump, and tested to 250 lb. on 
the square inch, a pressure which it sustained 
perfectly. It is probable that this method of 
attaching a metal pipe to earthenware, will be 
used for many other purposes besides that for 
which it has now been introduced; but even 
should this not be the case, the invention is a 
very useful one, and will probably supersede 
red-lead and other joints when connecting lead 
pipes with earthenware. 








LIVERPOOL ENGINEERING Society,—The eleventh 
ordinary meeting of the session was held on Wed- 
nesday evening, April 4th, Mr. Courd 8. Pain, 
Assoc. M. Inst. C.E., in the chair, when a paper, 
entitled, ‘‘ Some Methods of Regulating Pressure in 
Electric Light Circuits,” was read by Mr. Wilfrid 5. 
Boult, Assoc. M. Inst. C.E. After pointing out the 
necessity for very exact regulation of pressure in 
currents running incandescent lamps, owing to the 
greatly enhanced variation of light due toa small 
variation of pressure, and the quick destruction 
of the incandescent filament if a large access of 
pressure takes place, the Board of Trade limitations were 
given, and the question was then considered under the follow- 
ing heads:—Irregular speed of engine; varying terminal E.M.I’. 
of dynamo with varying load; varying loss of E.M.F. in feeders 
to mains with varyirg load; varying loss of E.M.F,. in mains, 
service lines, and house wiring. Descriptions were given of 
the Willans-Crompton-Hartnell, the Porte-Manville, the Goolden- 
Lewis, the Richards, and the Jamieson governors as used with con- 
tinuous current for regulating speed of engine or excitation of 
dynamo. Compound winding, feeder regulation, the three-wire 
system—with and without accumulators—in which the Man- 
chester, Burnley, and Paris—Place Clichy—installations were 
instanced, with a reference to Dr. Hopkinson’s station volt meters 
without pressure wires, completed the consideration of continuous 
currents. Under the head of alternating currents, the Westing- 
house, Gantz, Thomson-Houston, and Lowrie-Hal) methods of 
regulation were described and commented upon. Numerous 


diagrams were exhibited, illustrative of the various apparatus and 
methods described in the paper, which was stated to be written 
more for non-electrical engineers than for the electrical expert. 
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RATIVE TESTS OF ENGLISH AND 
— AMERICAN RAILROAD TRAINS. 

Tux Railroad Gazette for March 30th contains a very 
interesting report, of which we give the first portion. ; 

To Messrs. Joseph Price, Vice-president, and J. E. Childs, 
General Manager of the New York, Ontario and Western Railway, 
is due great credit for instigating and conducting a comparative 
test of English and American trains with a view of determining the 
relative tractive power of the locomotives, the advantage of the 
American short trains over the English long wagon-trains, the cost 
of hauling trains of equal weight and paying load and the compa- 
rative value of the two systems in general. ‘The results are given 
herewith. The English test was made first on the London and 
North-Western Railway between Rugby and Willesden in July. 
The results of the test were worked up, tabulated and diagramed 
by the London and North-Western Railway Campany and for- 
warded to this country to be duplicated as nearly as could be by 
the New York, Ontario and Western —s The N, Y. O. and 
W. has a division from Middletown to Weehawken of almost 
exactly the same length as that of the English road, and the trip 
was made over this division. But while the length was the same 
the other circumstances attendant were quite different. The 
alignment of the English road was good and the grades low, while 
the American road abounds in abrupt changes of heavy grades and 
sharp curves. Table I gives the data concerning the trip so com- 
pletely and in such detail that it is unnecessary to repeat it in the 
text, and reference will be made to it without repeating the figures 
there contained. ‘ é 

The results of these tests are co extraordinary and so likely to 
meet criticism, that we have taken considerable pains to carefully 
go over the diagrams, weights and results in anticipation of ques- 
tions that will be raised. The results have been given in great 
detail and comparisons made without regard to our own views or 
criticisms that may be made. 

TABLE I, 
Comparative Tests of English and American Trains, 
English train, Rugby to Willesden, July 16, 1893. - 
American train, Middletown to Wechawken, September 7th, 1893. 
——= train. Am. train. 


Length of trip, train miles .. or) - 776 
re of trip, Taciading stops .. .. .. 4h. 50min. 4h. 38 min, 
Time of trip, excluding stops .. .. .. 4h. 22 min. 3h. 59 min. 
Mean speed, including stops .. .. .. 15°93 miles ., 16°77 miles 
Mean speed, excluding stops .. .. .. 17°63 ,, oc Ie « 
Maximum speeds... .. «2 es «+ oe 25 55 oo 30 ,, 
Grades. : 
Maximum grades, ratio .. .. «s «+ 1 in 330 oe 1 in 133 
Maximum grades, feet permile .. .. 16°2 oe 39°60 
Vertical lift of train in feet, about... .. 330 on 681 
Vertical fall of train in feet, about... .. 508 + 1226 


Vertical lift of entire train in foot-pounds 


- 1,402,801,434 
Vertical fall of entire train infoot-pounds 970, 
4 


1) 23525}454,564 
Vertical lift of train exclusive of locomo- 

















tive .. 2. oc cos «oc cc «+ eo 574,000,800 .. 1,378,060,484 
Average lift per mile of up-grade .. 0-3 ° 28 
Average lift per mile of trip .. .. «. 4°3 os 8°5 
Level track, in miles ., co ae Be 9°0 a 18°5 
Miles of up-grade... .. 1. «os 32°20 oe 24°0 
Traction distance in miles... .. .. «+ 40°38 oe 41°67 
Ratio of traction distance to total dis- 

«0. Bae 06 oe 46 40 1 to 1°91 1 to 1°86 
Number of starts and stops .. .. 4 5 
Number of times train slowed up .. 1 2 
Traction in mile-pounds .. .. .. «- 426,523 461,000 
Total foot gross tons work registered by 

dynamometer =... 0. 0c ce 0 768,855 : 857,578 
Mean tractive power in pounds .. .. 8,077 oe 8,726 
Average draw-bar pull for whole dis- 

tance, pounds aida hie eae “a 4,286 ee 4,688 
Coal consumed on trip, pounds .. .. 4,172 ee 7,496 
Consumption of coal per mile, pounds. . 54°2 os 96°6 
Water evaporated on trip, gallons... .. 3,270 oe 4,600 
Water evaporated per pound coal, galls. 0°784 ee 0'614 
Consumption of coal at 54°2 and 96°6 Ib. 

per mile, per ton mile of train :— 

Inc. engine and tender in oz. .. 1°017 oe 1°68 
Exc. engine and tender in oz. .. 1115 ee 1°84 
Foot-tons tractive work registered per 

SERRE GN cc a0 66 «2 09. 08 184 ee 114 
Cost of fuel se ton, English bituminous 

and buckwheat anthracite.. .. .. 1°885dols. .. 0°98 dols, 
Cost offuelfortrip .. .. .. «. oo S8°5L 4; os Rae ow 
Wages of engine crew fortrip.. .. .. 2°92 4, 4°29 ,, 
Wages of train crewfortrip .. .. .. 3°65 ,, 7 .* 
Total ton-miles, including engine and 

WUREET ce on cs cn te ce ae 65,655 71,360 
Total ton-miles, excluding engine and 

ae Aree 59,876 64,710 
Total ton-miles, paying load 33,953 43,611 
Cost of fuel per train mile.. .. .. .. 4°56c 4°28¢ 
Cost of fuel per ton mile, including 

engine andtender.. .. .. .. «. 0°0053c 0°0045¢ 
Cost of fuel per ton mile of paying load 0°0103¢ 0°0075¢ 
Wages of engine crew per ton mile pay- 

i PRP eres 0° 0086c 0° 0098c 
Wages of train crew per ton mile paying 

Perera 0°0107¢ 0°0ld7c 
Cost of wages and fuel per ton mile of 

|. >_> ere 0°029te 0°0335¢ 
Weight of train, pounds— 
Engine, weight on drivers 109,872 109,000 
Engine, weight on truck - 17,000 
Tender, weight .. —— 58,240 66,000 
Engine and tender, total weight... 168,112 oa 192,000 
Dynamometer car.. .. .. 1. ss 24,640 me 85,800 
ree brake vans or caboose .. .. .. 65,740 ‘ 18,300 
Fifty-seven coal wagons or twenty-four 

* oncaanes OR Oe eee we 663,740 555,434 
Load in coal wagons or gondolas 987,728 1,258,860 
Total weight of trains, pounds.. .. .. 1,909,960 2,059,914 
Total weight of trains, gross tons .. .. 852,660 919,604 
Ratio of weight of engine and tender to 

on SOR FA a are aa 1 to 10°36 1 to 9°72 
Weight of train exclusive of engines, 

ad a ea Ti7'6 aa 883°44 
Dead load, pounds... .. 1. ws oe 922,236 P 801,034 
Dead load, percent. .. .. 1. es ee 48°29 88°89 
Paying load, pounds .. .. .. .. « 987,728 1,258,880 
Paying load, percent. .. .. .. « 51°71 611 
Engines, length of trains (the lengths 

are over all), feet andinches .. .. 31 0 34 6 
Wr shisc’ 2nn cs oa lee-vae 20 10 oe 23 0 
SET oo. ct as, 50, 2s.aa 22 6 oe 28 0 
Brake vans or caboose .. .. .. .. 59 6 se 20 10 
Wagons or gondolas . . as 1129 8 750 8 
_Total length of trains 1263 6 857 0 
Number of axles in train .. 1... 109 
Length of curvature, miles .. .. .. - - 23°8 
Degrees of curvature .. .. .. .. .. _ - 3,378 
Highest degree of curve .. .. .. .. - . 
d on each journal of wagons or gon- 

dolas,nettons .. .. .. .. «. 3°61 ae 4°72 
Comparative areas of traction diagram 

for whole distance ya, ae. 08 23°00 ee 23°83 


The length of the English trip is 0°6 mile less than that of the 
American, The time and the mean speed, both including and ex- 
cluding stops, are greater. The maximum rising grade of the 
English road was 16:2ft. ~ mile, and two of the longest were 
respectively two miles and six miles, while on the American road 
there were several short grades 39-6ft. per mile, one nearly three 
miles long, and two two-mile and one six-mile — of 26°4ft. 
each, The vertical lift of the entire train, including engine and 
tender, in foot-pounds, is shown in the table, that of the American 
being about double; while the energy of coasting is about 2°56 
times more than that of the English train. The average lift per 
mile of up grade as figured from the large blue-print profiles fur- 
nished is 2°6 times greater for the American road than for the 
English, and the average lift per mile of entire trip shows a ratio 





of 2 to 1. The miles of level track, ratios of up-grades, and 
traction distances as shown by the traction diagram, and the ratio 
of traction distances to the total distance are to the disadvantage 
of the American train, The number of stops and the number of 
times the train was slowed were fewer for the English than for the 
American train, 
While the English train had 14 times as many miles of rising 
rade, the average rising grade per mile for the two roads was as 
fo'3 to 265 American, pd the average grade fcr the whole division 
was as 4°3 English to 8°5 American ; the level track of the English 
road was but half that of the American. 

The vertical distance through which the English train was lifted 
was less than one-half that of the American, and the vertical fall 
but 0°42 as much. The brakes were applied upon the down grades, 
so that only a small part of the energy of coasting could be utilised 
in ascending grades. The maximum speeds recorded were twenty- 
five for the English and thirty miles an hour for the American 
train, On the American train the sveeds were registered auto- 
matically by the Boyer speed recorder, and the results registered 
were carefully checked by the timepieces on the train. 


TaBLe II,— Equivalent Drawbar Pull in Pounds per Ton for 
Train on Level Track at Different Places. 


English Train. 
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ae af i &. less 
| 22 | $3 | 38 eH lo 4 
Vertical g| ce | 8 1B a 

Mile posts. rise Speed. 3 2 3 28 3 = Fe 
or fall. BO 2S Le a+ ja*z 

2 £. Se aegis & 

=) az a, eo im 
14°48 —15°48 _ 12—14 5,466 6°27 “6630 5°62 
81°95—36°05! 65°6 11—12 | 10,105 | 11°60 “069 «= 6°06 |: 5°47 
89°8 —42°2 | 18°43 20—22 | 6,899 7°92 | °446 | 2°12 | 5°85 
42°4 —45 13 15°5—20 7,393 8°49 ‘776 | 1°91 | 5°80 
45°1 —46°15, 8°45) :14°5—15°5) 8,736 10°02 | *871 | 3°03 | 6°62 
43°2 —50°9  32°4 20—18 8,064 9°26 |—"358 | 4°54 | 5°08 
60°7 —62°2  24°3 13—15°5) 11,200 12°86 | *608 6°18 | 6°12 
63°4 —65°25, 3°7 19—22 6,899 7°92 | “841 “76 | 6°32 
67°5 —68°75 7°78 14—17 7,841 9°00 | °942 2°86 | 5°70 
76°7 —77°6 5°5 18—19 | 8,064 9°26 | *518 , 2°31 | 6°43 
78°3 —81°2 42°05 15—17 | 10,620 12°19 | *282 . 5°49 | 6°42 
Average .. 6°00 
American Train, 

65° 66—63 100°0 21—18 | 18,600 15°33 -1°29 14°24; 2°38 
52°3—51 - 26 0—23 | 9,300 10°00 5°10 -0°77 5°67 
51°0—49°4 0°6 23—25 | 5,600 6°00 *75 = 0°00 5°25 
52°3—49°5 + +10°0 0—24 | 6,922 8°30 2°57 1°40 4°30 
45°7—44 0-0 18—24 5,750 6°15 1°85 0°00 4°30 
42°0—40 0-0 O—24 | 7,820 7°88 3°60 0°00 4°23 
39°0—38 0°70 | 17°5—24 6,180 6°61 3°40 0°00 3°20 
35—30 182°0 | —18 | 11,600 12°40 -0°20 10°00 2°60 
23—21°7 84°32 | 19°5—18 | 11,025 11°80 -0°50 10°00 2°30 
15—13°4 42°24 | 25—21 } 9,580 10°28 -1°45 10°00 1°73 
10—9°0 17°75 | 27-24 | 6,842, 7°32 -2°11 | 6°72) 2°71, 
6—4°4 - 3 18—30 | 6,300 6°74 4°50 -0°60 2°84 
41°67 miles. 681°00 0—0 | 8,726 10°46 0°0 6°18 4°28 
Average 3°51 


American ‘train weight 934 net tons. - 





Without doubt the short falls and quick rises of the Ontario 
and Western road were much better to conserve and utilise the 
taomentum of the American train than were the long continuous 
grades of the London and North-Western road. Reference to the 
diagrams will show that steam was used on nearly all the grades 
of both roads, and the distances through which the diagrams indi- 
cate a draw-bar pull are practically the same, being respectively 
40°38 and 41°67 miles, It is supposed that both roads took all the 
advantage that moderate speed would permit to make use of the 
energy of coasting to ascend grades or run on level. 

A careful study of the traction diagram reveals some interesting 
data. Table II. has been prepared, to show the comparative draw- 
bar pulls of the two trains at different mile posts. The last 
column shows the tractive force per ton—20001b.—necessary to 
ov the resi of the track, rolling stock and atmosphere 
after the resistances of grade and acceleration have been deducted 
frou the actual draw-bar pull recorded. It will be noted that the 
resistances of the English train are very uniform and regular, and 
average 6 lb, per ton, while those of the American trains vary from 
1:73 lb. to 5°67 1b. per net ton. The only explanation of this 
irregular draw-bar pull offered, by those making the tests, is that 
due to abrupt changes, steep grades, and sharp curves of the 
American road, 











TEST OF A TANDEM COMPOUND ENGINE. 


THE following report of an interesting trial is from the pen of 
Mr. John Waugh, chief engineer to the Yorkshire Boiler Insurance 
and Steam UsersCo., Limited. Twoseparatetrials were made with a 
horizontal tandem compound engine at Mr. W. W. Wood's, Lais- 
terdyke. The engine was made by Messrs. Cole, Marchent, and 
Morley, Prospect Foundry, Bradford, in 1892. 

‘The tests or trials were made on January 29th and 30th. Each 
test was started at 8.45 a.m., and concluded at 4.45 p.m., with 
three-quarters of an hour for dinner, from 12.30 to 1.15. One 
boiler—No. 1—supplied steam for the engine and was hand-fired, 
the other boiler was shut off when test commenced, and I have 
satisfied myself that the stop valve was tight, and that no steam 
passed from No. 2 boiler to the engine during the test. No. 1 
boiler was fed through the economiser by a pump supplied with 
steam from No. 2 boiler. No, 2 boiler was fed direct from the 
town’s main, and the ordinary feed connection was blanked off, so 
there was no possibility of water getting into No. 1 boiler, except 
what had been measured. The biow-off tap leaked a little, and 
this was blanked off at waste pipe end, so no water escaped at this 
place. The coal was weighed out in 2 cwt. at a time, and the 
water was measured in two tanks specially designed for such 
purposes, and whose contents were accurately measured and known. 
The economiser blow-off tap and escape valve were tight, and 
no leakage occurred at either point, To ascertain the amount of 
priming or unevaporated water that was carried away with the 
steam, a drain pipe was carried from a drop pipe, close to engine, 
on steam pipe, to a tank in the yard, of know capacity, and as this 
filled it was noted and emptied. Another drain pipe was carried 
from receiver between cylinders, and one also from receiver jacket ; 
these discharge into one tank, and as it filled it was also noted 
and emptied. The engine was indicated every half-hour by an 
experienced and competent inspector, and the springs used were 
known to be correct. Friction diagrams were taken on the 27th 
January, with engine driving itself and shafting, with belts on 
loose pulleys of machinery. 

‘* Leakage of steam occurred throughout both tests at each of the 
valves of the four group Cowburn D.W.S.V., alsoat the Hopkinson 
safety valve, and at the stop valve, and at three of the steam pipe 
joints. The leakage was not excessive, still, much or little, it was 
against the engine, but I have not allowed for it in any way. 
Throughout both tests the boiler was fired by the firm’s own fire- 
man, and he was not interfered with in any way. The engine 
was greased and looked after by the engineer of the mill, and was 
notin any way adjusted or prepared for the test ; in fact, the test 
was in every way one of ordinary working conditions, and there 
were no special arrangements or alterations at all for the test. 
The only feature that needs mentioning is that the gas from No, 2 
boiler passed through economiser. 

‘The engine is of the horizontal compound tandem type, each 
cylinder fitted with Corliss valves ; the steam admission valves of 
high-pressure cylinder being under the automatic control of the 








oa The low-pressure admission valves cut off was adjustable 
hand. Cylinders: High-pressure, 18in. diameter ; low-pressure, 
in. diameter. ‘The high-pressure cylinder is jacketted ; stroke, 
5ft. Piston-rods: High-pressure, 4}in. diameter; Low-pressure 
3}in. diameter; no tail rod. Air pump, 28in. diameter, 1din. 
stroke ; steam pipe, 8in, diameter, 9in. bends. 
Indications, &e. 


Average revolutions per minute . 








Average piston s per minute oc, .. a ee 
Average indicated horse-power .. .. .. .. «- 386°6 .. 836°9 
” ” ” H.P. 165°3 .. 165°6 
” ae i L.P. 171°3 .. 171°3 
Friction s oe 06 06 se os 94°7 
” ” A Se ee 48°7 
» pa LP. <a. 500 46°0 
Average initial pressure ,, H.P. oo lbs. 75 1. 75 
Mean vacuum in cylinder oo oe « oo BS 11°5 


Water, steam, &c.:— fr 
Water fed into boiler, in lbs... . 


+ 0s om, aa wo SOOO, Snee 
Water collected in drain tank from main s 
DRM: de. 6k :0k 00) am 00-00 <urhen San 445 
ater collected in tank from receiver and receiver 
25 .. = 


TN 4s as ns ne 66 Se. op. 40 50 on. . 00 
Percentage of priming water from steam trap on 
— pe da Ade ler oe an ee oc SE Ae re 
Weight of saturated steam supplied per indicated 
horse-power per hour, inlbs. .. .. .. -- 15°34 .. 15°80 
Water evaporated per pound of coal, in Ibs. 9°43 .. 9°42 
= of coal per indicated horse-power per hour, 
in Ibs. . : 





1°696.. 1°697 
1°348.. 1°385 
Analysis of Two Samples of the Coal used on January 29th and 30th. 
January 29. January 30. 
; “30 .. 3°30 


Weight of “coal pure and dry ‘per ‘indicated horse- 
power per hour, im Tbs... .. 2. oo «oe cc « 








Percentage of moisture .. .. .. «2 « « 4 
Percentage of combustible .. .. .. .. .. 86°25 .. 86°65 
POROGGE OE cc ea cc le ce ee on ON ss 
100°00 .. 100°00 
Calorific value :— 
(1) On samples (a) Heat units, deg. Fah... .. 12,075 .. 12,305 
(0) Evaporative power from and 
at 212 deg. Fah. .. .. 12°5 .. 12°8 
Test of No. 1 Boiler at Mr. Willis Wood's, Laisterdyke. 
RR igs, 250? aa) ae a0 ae ee . 20/1/94 .. 30/1/94 
Co ee ee ee . Variable. 
12 cross- 
Type of boiler, size, &c.—Lancashire .- 30ft. x 8ft. tubes 


each flue. 
Type of economiser—Green's -. 120 pipes .. 120 pipes 
Duration of test,in hours .. .. .. .. «. 8 Be 8 
Quality of fuel—Beeston bed slack, per ton 
delivered .. eo areas 7s. 6d. .. 7s. 6d. 





ty ee ene 
Moisture infuel.. .. .. .. .. percent. 4°3 4°3 
Average steam pressure—absolute .. .. .. a 95 
Average temperat f feed-water t iser 8 .. 87 
“ ~ boilers .. 280 deg. .. 296°¢-deg. 
Water evaporated in pounds during test .. 39,0900 .. 39,044 
2 oe gallons perhour.. .. .. 489°9 
“ » _ pounds per square foot of 
grate area perhour .. .. .. .. «. 6 .. 1258 
Coal firedin pounds... .. .. .. o «. «. 4144 .. 4144 
Ash and clinker .. en ae aa 4s, de 854. 766 
fee tn a Re ee ae ee ae 290 3378 
Grate surface in square feet—é6ft. by 3ft. 2in. 
eae ee 38 
Coal burned per square foot of grate per hour, 
i unds o tc «6 «6 ac ce 0¢ «cs SEO us OC 


in po’ ° 
Water evaporated— 
Per — coal, under actual conditions, in 


poun 9°43... «9°42 





A combustible. 1 11°57 1. 11°54 
a coal from and at 212 deg... ll 7“ ll 
ae combustible .. .. .. «- 13°85 .. 13°44 


‘*On looking over the results of the test, it will be noticed how 
closely the amounts of coal used, water evaporated, and power 
developed, approach each other ; in fact, they are almost exactly 
alike, and this goes to prove the correctness of the tests. The 
coal used came from the Beeston bed of the Robin Hood Colliery,. 
Charlesworth, Wakefield, and cost—delivered—7s. 6d. a ton, on 
January 29th and 30th, 1894. The results obtained are really first- 
class, and prove the engine one of the very best of its class, and I 
have no doubt whatever, that if it was working at a greater load, 
it would be better than they are now. From the diagrams it 
will be seen that the load is not the full load the engine was designed 
for. With coal at 7s. 6d. a ton, the price or cost per indicated 
horse-power per hour is 068d. or 14°6 indicated horse-power for a 
penny per hour cost of coal.” 








NavaL ENGINEER APPOINTMENTS.—The following appointments 
have been made at the Admiralty :—Staff ey Alfred Rayner 
to the Undaunted, to date April 17th. Engineers: J. H. D. 
Barry to the Zephyr, to date April 10th, and John A. Vaughan 
to the Undaunted, to date April 17th. Assistant engineer: 
Collingwood F, L. Donkin to the Undaunted, to date April 
17th. Probationary assistant engineers: Joseph A. W. Bonner- 
vialle to the Himalaya, and Henry W. Kitching to the Undaunted, 
to date April 17th. 

LEEDS ASSOCIATION OF ENGINEERS.—At the monthly meeting of 
this Association, the president—Mr. Alfred Towler, M.I.M.E.—in 
the chair, Mr. Henry McLaren, M.I.M.E., read a paper on ‘‘ The 
Traction Engine in New Zealand.” He mentioned the various 
purposes to which traction engines are applied in the Colony, 
including thrashing, stacking, and conveying wool from the interior 
to the coast. For thrashing purposes it was invaluable. Whilst 
in England from 500 to 800 bushels was idered a good day’s 
work, there an engine was made to thrash on an average 1600 
bushels, and, as all hands were on piecework, good wages were 
earned. He described a system of stacking by means of an elevator, 
invented by himself, which he found had been universally adopted. 
The cattle farmers, or ‘‘squatters,” were mostly very rich—some 
enormously wealthy, and lived in princely style, their houses, 
which were far removed from any other habitation, being more 
inaccessible still by reason of surrounding hills. On one farm alone 
80,000 sheep are sheared. A man will shear 100 per day, and by 
the employment of an ingenious method of decoy 5000 animals are 
washed as readily as fifty in thiscountry. The price of labour is high, 
but a great deal of work has to be done for the wage. Formerly 
wool was conveyed to the coast by bullock wagons, six bales being 
drawn by a large team of oxen at a very slow speed. An engine 
could carry ninety bales over the same difficult roads, including 
loading and unloading, at an average speed of three miles an hour. 
The engines were made to run at three geo the quickest being 
eight to ten miles an hour. One of the first engines sent out 
covered 140 iniles, including loading and unloading, in 24 days. 
This engine has now travelled many times farther than the circum- 
ference of the globe. The drivers were described as reckless 
fellows. As tothe kind of engine required, it was n 
have compound cylinders, so as to work economically. The engines 
should be much more powerful for locomotion than for thrashing 
only, but light and elastic, and the wheels should be of extra 
breadth. Ordinary spring wheels and spiral axle box springs were 
found to be useless for rough roads, the only spring that would 
stand being the laminated C spring. Mr. McLaren described 
various methods of driving and steering, and explained the action 
of the compensating gear. The paper was illustrated by photo- 
graphs, lantern enlargements, and diagrams. A number of views 
thrown on the screen showed the nature of the country traversed, 
which, from an artistic point of view, is highly picturesque. The 
roads are cut out of the hill sides, at one point the gradient being 
1 in 94 for five miles, and the roadway at the summit of Porter's 
Pass i t. above the starting point. A discussion followed, in 
which Messrs, Towler, Atkinson, and Blackburn took part. A vote 
of thanks was accorded to the author of the paper, 
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THE INSTITUTION OF CIVIL ENGINEERS. 


THE CONSTRUCTION OF GASWORKS, 

At the ordinary meeting on Tuesday, the 3rd of April, Mr. 
Alfred Giles, President, in the chair, the paper read was on ‘‘ The 
Construction of Gasworks,” by Mr. Charles Hunt, M. Inst. C.E. 

Since Mr. H. E. Jones’s paper was read before the Institution 
in 1875, the consumption in England of coal for gas-making pur- 
poses had risen from 5} million tons to over 11 million tons. The 
greater output of which these figures indicated had been 
largely supplemented by conditions due to concentration of manu- 
facture, so that while it might be safely assumed that the majority 
of gas works had been doubled in capacity during the last eighteen 
or nineteen years, it was also certain that in some cases even this 
rate of growth had been pi ly ded 

In describing the construction of works of the most modern 
type, the author took for his text the Windsor-street Works, at 
Birmingham, recently completed from his designs. There the 
dominating idea had been unbroken railway communication to the 
furthermost point of delivery within the works, the position of the 
retort house having been made to subserve this end. In carrying 
it out, two series of curved lines, crossing each other in — 
directions, lead to the retort houses. These lines were overhead, 
20ft. above ground level, and 10ft. above the charging floor of the 
retort house, so that coal was stored in the yard to a depth of 
20ft., and in front of the retort to about half that depth, by 
simply dropping it from the railway wagons. Water carriage was 
available for the disposal of the coke, which was loaded at a com- 
paratively small cost into boats brought to within a few yards of 
the retort. Equal facility for loading wagons was afforded by a coke- 
loading dock, 6ft. deep, running parallel with the canal arm. This 
system had been first adopted at Leicester, where Mr. Alfred 
Colson had also demonstrated the superiority of an inclined rail- 
way worked by a locomotive over a hydraulic wagon-hoist, for 
dealing with any considerable amount of traffic. 

In delivering the coal to the retort-house it was obviously ad- 
vantageous to reduce the handling toa minimum. Where this 
could not be done on the level with the railway, it might be 
effected on the system adopted at the Glasgow Gasworks, 
where an inclined railway of the ordinary gauge had been con- 
structed from the main line siding, rising to the top of the coal 
stores 17ft. above the charging-fioor of the retort-house, and 
worked by a small tank locomotive. Where soft coal was used, 
however, the breaking up which resulted from dropping the coal 
from a height was an objection. The author cited an experi- 
ment made at the Windsor-street Works which showed that not 
only was the value obtained from a mixture of lumps and dust 
much less, but that the charge took half as long again to work off. 
It thus appeared desirable to ease the fall of the coal by an 
inclined shoot, and to select a charging machine which required 
the coal to be broken up the least. It might occasionally be found 
practicable to place coal breakers at such an elevation as to deliver 
from them direct into the hoppers; but it wasa matter for con- 
sideration whether it was not preferable, generally, to choose a 
low level for the delivery of coal for daily use, and have recourse 
to elevators for raising it to the required level. The cost of un- 
loading coal delivered by water was greater than from railway 
trucks, and there was occasional loss through transshipment. 
Nevertheless, improved appliances at the Nine Elms Works had 
reduced the cost for labour only from 4d. to 3d. per ton. 

With regard to carbonisation, the author remarked generally 
that it was, perhaps, easier to contrive economies with the mate- 
rial in bulk than in detail, as it had to be dealt with in the retort 
house, although in the latter case the margin for saving was 
decidedly larger. How much coal might profitably constitute a 
charge had never been definitely determined ; there was good 
ground for the opinion that the best all-round results were obtained 
from small charges combined with moderate as distinguished from 
very high heats. It had been general] d that the deficient 
yield of tar which usually accompanied the use of a high carbonis- 
ing temperature was fully made up by increased production of gas. 
In the author's experience, however, the highest productior of gas 
has been accompanied by the largest yield both of tar and ammo- 
niated liquor. It was also believed that a high yield and conse- 
quently high temperature were most productive of illuminating 
value. Experiments at the Windsor-street works showed that 
there was a falling off of illuminating value when very high yields 
of gas were obtained. While the best general results were to be 
obtained from carbonising at a fairly high temperature, it was 
essential that the gaseous products should be enabled to pass 
freely away and without encountering in the ascension pipe any 
absorbent of hydrocarbons, such as thick tar. When obstruction 
occurred to any extent in the shape of stopped pipes—and with 
high heat this was seldom wholly absent—the loss thus occasioned 
was likely to turn the scale in favour of a lower temperature. 

Much diversity of practice existed as to the shape, no Jess than 
the size of the retort. The author favoured the oval shape, as 
enabling the coal to lie within it in a fairly even layer, as allowing 
the coke to be more easily drawn than from the ordinary flat- 
bottomed D, and as being very durable. Some retorts of this type 
had been under fire continuously at the Windsor-street Works for 
1567 days. Direct firing was, only a few years ago, universal ; but 
the modification of the Siemens system of nerative firing 
known as continuous recuperation was being ed with steadily, 
almost rapidly, increasing favour. Its chief advantages were a 
saving in fuel and in labour in attending to fires, and greater 
carbonising capacity. These three advantages were considered in 
detail, and figures given in support of the author's conclusion. 

The influence of condensation on the deposit of naphthalene was 
generally recognised. Hot, or slow condensation, by keeping the 
gas in contact with the lighter constituents of the tar untila com- 
paratively low temperature was reached, usually resulted within 
the works in the disappearance of this deposit ; it might, however, 
be doubted whether this remedy was a wholly satisfactory one, 
seeing that it did not attack the evil at its root. The appearance 
of naphthalene might be regarded as an indication that all was 
not right with the carbonising arrangements, and the question 
arose whether so high a heat as that at which naphthalene was 
produced, was necessary or even desirable for the economical car- 
bonisation of coal. 

With regard to washers and scrubbers, much controversy 
had arisen as to the tower-scrubber; the author was of opinion 

that in bulk, cost, and manageability it left much to be desired. 
A great improvement had been effected by the introduction of 
rotary washers, but with these much more driving power was 
required than sufficed for working the water distributor of the 
tower-scrubber, and the wear and tear was greater. Dr. Lunge’s 
‘* plate-tower” was described, in which a series of perforated 
plates made of porcelain or earthenware superposed within a 
cylinder compelled the breaking up of both gas and liquid, at 
every interval between the plates. In a gas-washer devised b 
the author, of which a description was given, the amount of bac 
pressure represented the mechanical power it required. 

In regard to purification, the terms recently granted by 
Parliament to the Crystal Palace District Gas Company, under 
which the maximum amount of sulphur—other than sulphuretted 
hydrogen—allowed in the gas was fixed at 20 grains per 100 
cubic feet throughout the year, marked a departure from the 
stringency hitherto prevailing in connection with this subject that 
might with advantage to the consumer be made more general. 
The author gave the results of a three winter months’ trial of 
the lime and air process at Windsor-street Works, in which the 
sulphur compounds were reduced from about 40 to 45 grains per 
100 cubic feet to an average of 14°1 grains per 100 cubic feet. 
The lime used was about 2°45 tons per million cubic feet of gas. 
The quantity of air admitted at the condensers being from 
1 to ij ag cent., though very much large quantities were 
occasionally admitted without increasing the quantity of sulphur 








compounds, Subsequently, upon the adoption of this process for 





the whole of the make, the coal having been charged in the interval, 
the sulphur compounds occasionally rose to over forty grains, while 
the lime used was 3°77 tons per million cubic feet. is unsatis- 
factory state of things lasted until it was found to be largely due to 
the admission of air. Since then air has been rigidly excluded. Daily 
tests were made of the amount of oxygen in the gas, and it was 
almost invariably found that when the oxygen went oo sulphur 
compounds followed. From this experience it might be concluded 
—(1) that oxygen, so far from assisting in the removal of 
sulphur compounds, was actually prejudicial, at all events, when 
present in an appreciable quantity ; (2) that it was of use mainly 
for oxidation of the sulphuretted hydrogen by which economy of 
lime was effected, and the spent lime, being chiefly in the form of 
carbonate, with a large percentage of free sulphur, was rendered 
practically inodorous ; (3) that the quantity of oxygen, either 
pure or as atmospheric air, which might be safely employed, having 
regard to reduction of sulpur compounds, varied with the C O 
present, ‘.c., the less C O, the more oxygen. It further appeared 
that unless air could be almost completely excluded, the lime and 
air process was less suitable for the removal of sulphur compounds 
than one in which each impurity was separately attacked. 

The paper concluded with some remarks on oil-gas and on recent 
progress in the construction of gas-holders, 








AMERICAN ENGINEERING NEWS. 
(From our own Correspondent.) 

Driven wells for water supply.—The city of Plaintield is located 
on sand, clay, and gravel formations, with rock at a considerable 
depth. The water supply has been obtained from pipe wells 20ft. 
to 80ft. deep, with pumps directly attached, and for fire suppl 
brick wells loos been sunk 15ft. to 20ft. into the gravel. it 
the increasing population and lack of sewerage these wells became 
a danger to public health, so tests and examinations were made, 
and finally pipe wells sunk about 14 miles from the city, in a soil 
where the upper clay stratum was 30ft. or more thick, and under- 
laid by a coarse water-bearing gravel. The quantity of water 
obtained from ten wells by eight hours’ daily consecutive pumping, 
during two weeks of observation, was at the rate of from 
2,000,000 gallons to 2,250,000 gallons in twenty-four hours, The 
heads to the wells were of such construction as to transform each 
water tube into practically an open well, thus giving atmo- 
spheric pressure free play, rather .than forcing its action 
through the earth, as in Bay where a single tube is used. 
The most distant well is 500ft. from the pumps, and shows very 
strikingly by the vacuum at the well-h and increased vacuum 
at the pump, the effect of long suction and of friction in the main. 
Tests from four 2in. pipe test wells were made during several 
months, each pipe having a balanced float gauge, which indicated 
the rise and fall of the water. The test wells were very sensitive 
to draft on the main wells when pumping was going on, the 
nearest main wells being 150ft. distant. The plant consists of 
twenty wells, 6in. in diameter, 35ft. to 50ft. in depth, ranged in 
double rows 25ft. apart, and 1000ft. long. Each well has a 
full 44in. open-end suction tube, connected with a wrought 
iron main, varying from Sin. to 12in. in diameter. There 
are two compound, surface-condensing, duplex —— Worth- 
ington pumps; one of 3,000,000 and one of 2,000, gallons 
daily capacity, and a suitable boiler plant. The water is 
pumped direct from the wells into a wrought iron stand pipe, 25ft. 
diameter and 140ft. high, through a 20in. interior tube, rising 5ft. 
above the top of the stand pipe. There are two lower openings, 
which afford opportunity for filling the stand pipe at lesser head 
if required. The objects of this interior tube are to enforce com- 
plete aération, to cause complete circulation, and to afford instant 
fire pressure, no matter what the elevation of water in the main 
tower. For this latter purpose there is a bye-pass, not otherwise 
used, connecting the rising main and the distribution line. The 
city’s supply is drawn regularly from the bottom of the stand 
pipe. The pipe system comprises some thirty mile: of mains 
from 6in. to l6in, diameter, with about eleven fire hydrants 
and six valves per mile. A ‘‘loop,” or ‘‘double-feed,” 
system divides the city into districts, each practically com- 
plete in itself. There are blow-offs at all low points 
and brook crossings. The hydrant pressure ranges from 40 lb. to 
75lb. per square inch. After a partial completion of the work, 
additional tests were made with the permanent pumping plant. 
The wells on the westerly line were found to yield more abundantly 
than the easterly when under equally good conditions, and gave a 
lower vacuum for the same quantity pum This simply 
indicates that the underground water was flowing in a south- 
westerly direction. Tests were made with the large pumps, under 
both free discharge and full working heads, singly and together 
and drawing from the wells in groups of five, ten, fifteen, and 
twenty ; also by cutting off one by one until the smallest number 
that could be used was reached, and then adding one by one in a 
reverse order. The smallest number with which the pumps would 
run smoothly was five, and the best results were obtained with 
fifteen wells. The present supply is 1,500,000 gallons daily. 








IRON AND STEEL INSTITUTE. 





THE following programme of the annual meeting, 1894, has just 
been issued. The meeting will be held at the Institution of Civil 
Engineers, London, on Wednesday and Thursday, the 2nd and 
3rd days of May, 1894, commencing each day at 10.30 o'clock 
a.m.:— 

Wednesday, May 2nd.—9.30 a.m., Meeting of Counzil at 25, 
Great George-street. 10.30 a.m., general meeting of members ; 
the Council will present their report for the year 1893 ; the hon, 
treasurer will present the statement of accounts for 1893 ; scruti- 
neers will be appointed for the examination of the an ee ; 
the Bessemer gold medal for 1894 will be presented to Mr. John 
Gjers ; the President will deliver an address ; a selection of papers 
will be read and discussed. 7.0 p.m., Annual Dinner of the Insti- 
tute at the Freemason’s Tavern, tickets 10s. 6d. each—not includ- 
ing wine. Members may purchase tickets for friends. 

Thursday, May 3rd.—10.30 a.m., General meeting of members 
at the Institution of Civil Engineers ; a selection of papers will be 
read and discussed. 

The following isa list of the papers that are expected to be 
read and discussed :—(1) ‘‘On the Physical Influence of Certain 
Elements upon Iron,” by Professor A. O, Arnold. (2) ‘‘ On the 
Analysis of Steel,” by H. K. Bamber, F.I.C. (3) “On the 
Capacity and Form of Blast Furnaces,” by William Hawdon. (4) 
= On 8 Scandinavia as a Source of Iron Ore me go by Jeremiah 
Head, M. Inst. C.E. (5) ‘‘On the Application of Electricity as a 
Motive Power in the Iron and Steel Industries,” by D. ok 
Bigge. (6) ‘*On the Walrand Process,” by G. J. Snelus, F.R.5. 
(vice-president), (7) ‘‘On Methods of Preparing Surfaces of Iron 
and Steel for Microscopic Examination,” by J. E. Stead, F.I.C. 
(8) ‘*On the Relations between the Chemical Constitution and 
Ultimate Strength of Steel,” by W. R. Webster. 








An American contemporary says:—Beds of sawdust 
from 40ft. to 50ft. deep are making trouble for the engineers who 
are preparing plans for the foundations for the new interprovincial 
bridge over the Ottawa River in Canada. Soundings show that 
above these sawdust beds there are 50ft. of water. As the 
masonry is to extend above 40ft. above the water-line very —~ 
foundations and high piers will be necessary. It is expected, 
however, that plans will be ready for presentation to the Dominion 
Parliament in about one month, 





THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, Anp 
OTHER DISTRICTS. 


(From our own Correspondent.) 


THE quarterly meetings of the Midland iron trade w: : 
Wolverhampton yesterday, and in Birmingham this — Thora = 
afternoon. As usual there was a considerable attendance at the 
Birmingham gathering of buyers and sellers from other iron tends 
centres, including Glasgow, Barrow, Middlesbrough, and South 
Wales. A moderate t of busi was t ted, for stock, 
are low in consumers’ hands, and many buyers had waited as lon x 
they could before replenishing. But the demand from merchents 
was not large, — requirements being limited ; whilst 
regards the home trade, the difficulties which have arisen in rg 
nection with the Coal Trade Conciliation Board, and consequent 
uncertainty as to the future of fuel prices, tended to restrict 
business, 

In crude iron, Staffordshire all-mine hot blast was quoted 55g 
to 57s. 6d.; cold blast, 97s. 6d.; part-mines, 43s, to 45s.; and 
cinder, 37s. 6d. Compared with the preceding quarterly meetj 
these prices are lower by about ls. ed. Contrasted with a = 
ago, part-mine and cinder pigs are higher by about 3s., whilst 
best qualities do not show much alteration. Midland pigs were 
this afternoon quoted—Derbyshires, 44s. to 45s.; Northamptons 
43s, to 44s.; and Lincolns, 44s, 6d. to 45s. 6d. Compared with 
the January quarterly meetings, these descriptions are lower by 
about 2s. 6d. But contrasted with a year ago, current prices of 
Midland pigs are an improvement of 3s, or 4s, 

Marked bars were re-declared this afternoon at £7 10s., with 
the L.W.R.O. brand of the Earl of Dudley's Company £8 2s, 6d 
There is no alteration on the quarter in this or other classes of 
branded iron made by the list houses, nor indeed has there been 
for the past fifteen months, With reference to nomarked iron 
there is also no appreciable change either on the quarter or on the 
year, except in the case of black sheets, which have dropped 7s, 6d, 
on the quarter, and 15s. to 20s. on the year; and in the case also 
of galvanised corrugated sheets, which have fallen 103. on the 
quarter, and about 10s. also on the year. This afternoon's quota. 
tions were :—Merchant bars, £6 to £6 10s.; common bars, £5 10s,; 
hoops, £6 10s.; gas strip, £5 15s.; black sheets, singles, £6 10s,; 
doubles, £6 12s, 6d. to cb 15s.; lattens, £7; galvanised corrugated 
sheets of 24 w.g., £10 5s, to £10 10s.; tank plates, £6 15s. to £7: 
boiler plates, £8 ; better qualities, £9. : 

Steel makers reported themselves busy, mainly upon engineering 
sections, and also upon descriptions required in rollin stock con- 
struction. They quoted blooms and slabs, £4 5s.; billets, 
£4 12s, 6d.; plating bars, £6 15s. to £7 ; plates, £7. 

Economy is a practised scientifically at several of the leading 
iron and steel works in the Midlands, keen competition and the 
low level of prices rendering this very necessary. e Staffordshire 
Steel and Ingot Iron Co., Bilston, is getting excellent results from a 
large new-form Siemens furnace for heating ingots for its plate and 
bar mills, Compared with the old form of Siemens furnace, it is 
found by some of the Midland users that only about one-fourth of 
the fuel is required, and small slack can be used. The waste upon 
the charge is reduced 5 per cent. As used at Bilston, the gas 
produced is incorporated in one block of masonry with the bed of 
the furnace. The air necessary for combination with the gases is 
heated by passing through regenerating chambers beneath the 
furnace, the waste gases and air being introduced alternately. A 
new feature is that a portion of the hot waste gases are intro- 
duced to the fuel of the producer by means of a steam in- 
Jector. 

Some of the Cannock Chase coal pits are only employed a little 
over two days per week. Since the great strike the recovery of 
business in that district has been slow, and last March is believed 
to have been the worst March experienced for seventeen years 
past. 

It is stated that the will of the late Mr. James Holcroft, the 
well-known South Staffordshire ironmaster, shows the value of the 
estate to be several hundred thousands of pounds, He leaves life 
annuities of £2500 a year to his sisters and brothers, and the 
residue of the estate, subject to the annuities named, to Mr. 
Charles Holcroft for life and issue, failing issue to Rowland 
Hill and his issue, and failing issue to G. H. Holcroft and his 
issue, 

The growth of machinery in use in the various business establish- 
ments is the main reason of the increases which have lately been 
made upon ironworks and factories in the Wolverhampton Union, 
in assessing them for poor-rate purposes. Notwithstanding the 
protests of manufacturers no reduction has been made from these 
increases in the case of properties assessed at over £200 per 
annum, and which include most of the larger works ; and there 
are also only one or two reductions in assessments under that 
amount, 

A rumour, which appears to have originated in Birmingham, 
reached the House of Commons on Monday to the effect that the 
War Office had determined to withdraw from the Sparkbrook 
Small Arms Factory, Birmingham, the order for new magazine 
rifles which had recently been promised. Mr, Collings put himself 
in communication with the authorities. The result—a very satis- 
factory one to this district—was that the rumour was ascertained 
to be unfounded, and that the pledge was renewed that the 15,000 
rifles for the Navy, for which provision is made in the new finan- 
cial year, shall be manufactured, as previously arranged, at Spark- 
brook. This number is sufficient to keep the men there fully 
employed throughout the year. The full total required for the 
Fleet is 20,000, and there is reason to believe that, if the money 
can be obtained for that number, the whole order will be placed at 
Sparkbrook. Avropos of the questions which were asked the same 
evening in the House as to the relative cost of magazine rifles made 
at Enfield and Sparkbrook, the figures are byno meansclear, In 1892 
it was admitted that the Sparkbrook work cost 1s. 10d. per gun less 
than at Enfield. During the last three years the cost per gun at these 
factories has been as follows :—1890-91, at Enfeld, 4 £3 10s. 11}d.; 
Birmingham, £3 14s, 5d. Next year :—Enfield, £3 11s.; Birming- 
ham, 9s, 2d. 1892-3:—Enfield, £3 14s. 64d.; Birmingham, 
£3 17s. 4 These fluctuations appear to be due to the different 
values of the orders placed at each factory. The productive 
facilities of Enfield are, however, about three times as large as at 
Sparkbrook. There is, however, a large amount of unemployed 
machinery at present at the Birmingham factory, estimated 
recently at £10,000, upon which a charge of £1000 a-year has to be 
made for depreciation. The confirmation of the promise of further 
orders is therefore very satisfactory. 











NOTES FROM LANCASHIRE, 
(From our own Correspondent.) 


Maznchcster.—Instead of the general improvement as the year 
progresses, the outlook seems to be decidedly less hopeful than 
it was a month or two back, Business in every direction en 
heavily, and a lifeless tone characterises the market all through, 
whilst the troubles which would seem to be looming in the cotton 
and coal trades—the staple industries of this district—very 
similar to those which had so disastrous results last year, neces- 
sarily creates an uneasy feeling as to the future. All this tends 
to check the development of new operations which might otherwise 
come forward, and in not a few quarters, in place of the buoyant 
anticipations which characterised the opening of the year, as to an 
early and general revival of activity, a despondent tone is again 
becoming prevalent, 
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1p . on Exchange, on Tuesday, brought together 

ie ows ng Pane our pe an extremely quiet tone continues 
only aaa the market, with no present indication of improve- 
og Tn both raw and manufactured material buying still drags 
ay merest hand-to-mouth fashion ; and although makers as 
pi al hold on pretty firmly to late rates, underselling goes on in 
— ve market to secure the small amount of business offering, and 
et ifficult to get transactions put through except at under what 
poe “4 termed current quoted rates. For pig iron there are very 
, uiries of any moment stirring, consumers apparently — 
_— ? well covered for present ar and not at a 
mos z. about buying fone. For Lancashire pig iron makers 
fil quote about 433, te 43s. 6d. for forge, delivered in Warrington, 
a is their principal market, and about 453. for foundry, 
= ed Manchester, less 24, but they are doing little more than 
pi ee iness. Lincolnshire bran eo Seer beens 
a agree : ee ere ee 
A i his market, also meet with very little inquiry, an 
yee ty more than about 41s. 6d. for forge to 42s, 6d. 
for foundry, net 





cash, with oer del peter! oer 
; bout 49s. to 50s., less 24, delivere anchester,. 
ae ra outside brands offering here, makers are not 
ite so firm in holding to late rates, and there are bear 
aillers in the open market prepared to cut in very low to secure 
po sa Good foundry brands of Middlesbrough do not average 
more than about 44s, 9d. to 453, net cash, delivered Man- 
chester: In Scotch iron the tone is perhaps not quite so firm, 
the prospect of some of the furnaces being blown in inducing 
sellers to offer Glengarnock for forward delivery at under pre- 
sent prices, which nominally are 50s., with Kglinton readily 
obtainable at 47s, net prompt cash, delivered at the Lancashire 


Pe niahed iron makers, almost without exception, report little or 
no new business of any real weight coming forward, and most of 
the forges are short of work, in some cases ectge, be samy J sufficient 
to keep them going much more than half-time. Prices are tending 
in a weakening » Pree shy and although local makers are not 
actually quoting under £5 12s. 6d. for bars, delivered in the Man- 
chester district, less than this is being taken in special cases, and 
I heard of at least one sale at as low as £5 10s. f.o.b. Liverpool . 
Staffordshire bars remain at about £5 lds. to £5 17s. 6d.; Lanca- 
shire sheets at £7 5s, to £7 7s. 6d.; and Staffordshire, £7 7s. 6d. 
to £7 10s.; Lancashire hoops, £6 for random, and £6 5s. for special 
cut lengths, delivered Manchester or Liverpool. 

Only a very moderate weight of business is coming forward in 
the steel trade, and prices are not perhaps quite so strong as they 
were. Ordinary foundry hematites remain nominally at 53s. 6d. 
to 54s., less 24, delivered Manchester, but there is little or nothing 
to test prices, whilst local makers of steel billets remain altogether 
out of the market, sellers from other districts still offering at as 
low as £4 to £4 2s, 6d., net cash, for ordinary qualities delivered 
here. For steel boiler plates there is only an indifferent inquiry, 
and in seme cases makers are not quite so firm for prompt de- 
livery, but £6 12s, 6d. remains about the average-price, with tank 
and bridge plates £6 7s. 6d., and good ordinary qualities of steel 
bars about £6 10s. delivered in this district, 

The outlook as regards the engineering industries scarcely 
becomes any more hopeful, and in some quarters the position 
is reported to be getting worse rather than better as compared 
with the commencement of the year. Certainly it is still only in 
exceptional cases where new work of any real weight is being 
secured, and it is only here and there that establishments are 
what may be termed fully employed, most firms throughout the 
district continuing only indifferently off for work. 

Considering the protracted stoppage of the collieries last year, 
in the fruitless endeavour of the coalowners to enforce some re- 
duction in wages, and theattitude taken by the Miners’ Federation 
on the question of fixing a minimum rate of wage, which seems 
likely to result in further troublous times for the coal trade in the 
very near future, it would certainly seem strange that not more 
attention has been directed by colliery owners to the introduction of 
mechanical ——— for the getting of coal, not only as a question 
of economical production, but with a view of helping them out of the 
serious difficulties they have to encounter with their men. This 
question was raised in a paper read before the Manchester 
Geological Society on Tuesday, by Mr. Joseph Crankshaw, who 
described a pneumatic-electric coal-cutting machine patented b: 
Mr. Hurd, which is animprovement upon a similar machine whic 
he introduced many years ago. The reader, in the course of his 
paper, said that not only for the sake of economy, but in the cause 
of humanity, it was a reflection on the enterprise of Lancashire 
that there was not a single coal-cutting machine at work to-day 
in the Manchester district. In the discussion which followed upon 
the reading of the paper, Mr. Hurd, the inventor of the 
machine, remarked that although they had numerous inquiries 
from abroad, and from such long distances as India and China, the 
home demand for these machines was practically xi/. This, he 
thought, was an extraordinary state of things, as the saving to be 
effected by such mechanical appliances in the getting of coal was 
incredible. He had no hesitation in saying that by the use of 
these machines they could effect a saving of from ls, to 3s, per ton 
on the total cost of production, according to circumstances. Mr. 
W. Saint, Government Inspector of Mines, the president of the 
Society, remarked that the machine seemed to be adapted more par- 
ticularly for a long wall, whilst in Lancashire the system of working 
was mostly pillar and stall. Mr, Cockson remarked that the reason 
why coal-cutting machines had not been more largely adopted 
in the collieries throughout Lancashire was not that there was an: 
prejudice against them, or unwillingness on the part of the coal- 
owners to adopt mechanical appliances, but simply because the 
inventive engineers had not produced machines to work successfully 
with the bad roofs they had in most of the mines, Mr. Hurd 
replied that these hines were especially adapted for bad roofs, 
a to the speed with which they got through the work, as com- 
pared with hand labour, which rendered the risk of roof falls very 
much less. Mr. Dickenson referred to a coal-cutting machine 
working successfully in the Normanton district, which had 
enabled the proprietors of the colliery to effect a saving in the 
getting of coal of fully 6d. per ton. It was strange, he 
added, that Lancashire should be so deficient in coal-cutting 
machines ; they had, however, been tried in different collieries, 
but had rng ag up. Mr. W. Saint, in closing the discussion, 
agreed with Mr. Hurd that the rapidity with which the cutting 
was done by this machine — greatly tend to lessen the risk of 
falls of roof, and their introduction might be the means of pre- 
venting a large number of accidents which at present occurred in 
io from this cause. 

The Northern Society of Electrical Engineers has very rapidly 
become animportant and thoroughly representative association for 
this special branch of industry, and ata meeting held in Manchester 
on Monday an interesting paper was read by Mr. R. P. Wilson on 
‘Electricity Meters,” in which he descri the Aron ampere 
hour and watt meters, direct and alternating ; the Thomson- 
Houston watt meter, direct or alternating ; the Schallenberger 
ampére hour meter, alternating only ; the sonal amptre hour 
meter, direct current ; and the Chamberlain and Hookham direct 
current amptre hour meter, and remarked that the order in which 
they are given above approximately represented the extent to 
which the various types were now in use. In the discussion which 
followed it was remarked that a Thomson-Houston meter had been 
used for the five-wire system in Manchester for the last three 
months, and proved very satisfactory ; but objections were raised 
against the Aron meter owing to its troublesome clockwork and 
frail casing. Mr. - Madgen remarked that, whilst electrical en- 
gineers had been expending great energy during the last dozen 
es in endeavouring to get extra efficiency out of their trans- 
ormers, dynamos, &c., thev had not shown the same energy with 
regard to the meter. Mr. Wilson, in replying on the discussion, 





adjusting these meters as had been represented during the dis- 
cussion, 
In the coal trade the position continues extremely unsatisfactory, 
and although very few collieries are working more than three to 
four days per week, a large portion of even this limited output is 
going into stock. With — to the better qualities suitable 
or house-fire requirements these are in extremely limited request, 
the demand being less than the ordinary summer requirements, 
and the position as regards these qualities is stated to be even 
worse than it was during the summer of last year. There is great 
irregularity in prices, owing to the giving way on the part of 
colliery concerns who are outside the Lancashire Coal Sales jia- 
tion, and the very keen competition in the market from outside 
districts, At the pit mouth the ye figures may be given as 
about 11s. up to 12s, for best Wigan Arley coals, 10s. up to 11s. for 
seconds Arley and Pemberton 4ft., and Be up to 9s, for common 
house coals, There is a fair demand for the lower qualities of round 
coal, suitable for steam, —~ and general manufacturing purposes, 
but — are considerably in excess of requirements, and prices 
as a rule very low, averaging about 7s. 6d, to 8s. per ton for steam 
and forge coals at the pit mouth. With regard to engine classes 
of fuel, the limited production of slack causes a continued scarcity 
of supplies ; but with common coals offering so low, prices are not 
more than maintained at late rates—although at these they are 
very firm, burgy averaging 8s; best slack, 6s. 6d. to 7s.; and 
common sorts, 5s. to 5s, 6d. per ton at the pit mouth. 
The shipping trade shows no improvement, the demand continu- 
ing very slow ; ordinary Lancashire steam coal not averaging more 
than 8s, 6d. to 9s. per ton, delivered at the Garston Docks or the 
High Level, Liverpool. 

Barrow.—There is less doing in hematite pig iron, as is shown by 
the fact that stocks continue to increase. This week hematite 
stores have increased in warrant holdings to the extent of 1252 
tons, being an increase of 38,625 tons since the beginning of the 
year. Stocks now stand at 133,248 tons. Makers are still quoting 
nominally 45s. td. to 46s. per ton for Mixed Bessemer Nos. net 
f.o.b,, usual West Coast ports. Hematite warrants have given way 
3d. a ton, and are now quoted 45s, 1d. cash sellers and 45s. 04d. 
buyers, There are now 32 furnaces in blast, compared with 33 in 
the corresponding week of last year. One additional furnace has 
been put in blast this week at Harrington, and arrangements are 
in progress to light another furnace at Workington. Unless the 
demand for hematite improves, the increased output of metal, 
which additional furnaces in blast will realise, will lead to further 
increase in stocks. 

Iron ore is very quiet, and the business doing in native qualities 
is slow at 8s. Hd. to 93. per ton net at mines, Very little business 
is doing in the better qualities of ore. Spanish ore is now but 
seldom imported, and then only for mixing purposes or for spei- 
geleisen. 

The steel trade is in better form, and prospects of an increased 
trade are presenting themselves, especially in tke Bessemer 
department. The Barrow Steel Company has secured a provisional 
order for 50,000 tons of heavy rails and 50,000 tons of steel 
sleepers for a new African Railway Company. Other orders are in 
the market, but they do not represent large specifications. 
£3 15s. is still the quotation for heavy rails net f.o.b. In steel for 
shipbuilding purposes there is a fair demand, and the mills are 
very busy on orders which are already in hand, and new work is 
offering as well on local as on general account. There is a quiet 
business in blooms, slabs, and wire rods, but a steady trade in tin- 
plate bars, billets and hoops, 

The shipping trade remains very quiet. The exports of pig iron 
from West Coast ports during the week amounted to 6706 tons, 
compared with 5195 tons in the corresponding week of last year, 
an increase of 1571 tons. The exports of steel last week were 5375 
tons, comparing with 4616 tons in the corresponding week of last 
year, an increase of 759 tons. The total shipments of pig iron this 
year to date represent 107,025 tons, compared with 76,612 tons in 
the corresponding week of last year, an increase of 30,413 tons, 
while the yom of steel during this year to date have only 
reached 86,693 tons, comparing with 115,892 tons, a decrease of 
29,109 tons, 

Coal and coke are in poor request on both manufacturing and 
shipping account, but prices are easy. 

Shipbuilders and engineers are busy, although no new orders 
have lately been booked. Much activity is shown in the marine 
engineering and boilermaking departments of trade. A good few 
repair orders are receiving attention. 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 


THE Yorkshire collieries sent to Hull last month 131,360 tons, as 
compared with 145,120 tons in February, and 90,832 tons in 
March, 1893. This increase, as compared with the third month of 
last year, looks satisfactory—an aspect which is confirmed by the 
return for the quarter, which exhibits a total weight of 421,488 
tons, as compared with 386,384 tons in the corresponding period of 
last year. It has to be remembered, however, that in March of 
1893 commenced the dockers’ strike, which most injuriously affected 
the Hull trade, A fair comparison has thus to be sought by com- 
paring the figures with 1892, Then it becomes apparent that the 
increase is really a decrease, for in March, 1892, 142,072 tons were 
sent to Hull, as compared with 131,360 tons last month—a decline 
of nearly 11,000 tons—whilst in the first quarter of 1892 the weight 
forwarded was 463,152 tons, as against 421,488 tons in the first 
quarter of this year—a falling-off to the extent of 41,664 tons. The 
increase repo in the present return is therefore no proof of the 
expansion of i Nor has there been any growth in other 
directions, the quantity sent away for the quarter ended 31st 
March last having been 112,201 tons, against 92,810 tons in 
1893, and 114,575 tons in 1892, The dockers’ strike in 1893 
caused the skrinkage in that quarter. Sweden and Norway took 
the largest share of the exports, with 8096 tons ; Gibraltar was 
second with 5497 tons ; South America, 4081 tons. The Russian 
markets took the exceptionally small weight of 408 tons. 

The exports of unwrought steel for March again show a decrease, 
the value having been £144,698, against £169,120 and £153,723 
for the corresponding months of 1893 and 1892. For the quarter 
the value was £415,343, as compared with £390,894 and £424,813 
for the opening quarters of 1893 and 1892 respectively. The 
United States continues to exhibit the most serious decrease, both 
on the month and the quarter, the falling-off in March being from 
£42,975 in 1893 to £18,802 last month ; on the quarter the ‘‘ drop” 
is from £104,537 to £44,203, Germany exhibits a considerable 
decrease on the month, and a fair increase on the quarter. It is 
noteworthy and gratifying that Australasia is again reviving, the 
value having advanced from £4829 in March of 1898 to £9819 last 
month. The other increasing markets on the month are Sweden 
and Norway, Denmark, France, and British East Indies, decreases 
being shown by Russia, Germany, Holland, the United States, and 
British North America, 

In hardware and cutlery the value sent abroad last month was 
£154,416, as compared with £199,073 and £197,178 for the corre- 
sponding monthsof the two previous years. The principal decreas- 
ing market was the United States, which fell from £22,923 in 
March of last year to £10,222 in March of this year. Decreases 
were also shown by Germany, France, Spain and Canaries, Foreign 
West Indies, Chili, Brazil, Argentine Republic, British Possessions 
in South Africa, East Indies, Australasia, and British North 
America, The only improving markets on the month were Russia, 
Sweden and ret | Holland, and Belgium. For the quarter the 
value was £444,150, against £517,739 and £557,144 in the first 
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said by far the largest number of meters at present in use were of 
the Aron type, and he did not think there was that difficulty in 


quarters of 1893 and 1892. Here, again, the United States is 
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the opening quarter of 1893 having fallen to £32,325 in the quarter 
just ended. Foreign West Indies and East Indies are also lower, 
and Chili is down from £14,637 to £6000. 

Some additional armour-plate orders have come in since my 
last. These are for the barbettes of the first-class battleships 
Majestic and ificent. About one thousand tons are required 
for each ship, and the work has been divided between the three 
plate-producing houses—Cammell’s, Brown’s, and Vickers’. Orders 
for steel projectiles have also been received by two local establish- 
ments. A good deal of work is being done for home railways in 
tires and axles. Finished material remains unchai in price, 
hematites realising from 53s. to 54s. per ton ; forge iron, 40s, 6d.; 
bar iron, £5 103. to £5 15s; Bessemer billets, £5 10s.; and Siemens- 
Martin steel, £6. Some heavy orders have been received from 
the East for steel, and one large house has this week obtained 
several exceptionally heavy lines in files. 

Several local manufacturers will be represented at the Antwerp 
Exhibition. One of the most interesting exhibits will be by Messrs. 
J. Grayson Lowood and Co., of Sheffield, Deepcar, and Middles- 
brough. Their specialities are ganister or silica bricks, Bessemer 
tuyeres, stoppers, nozzles, &c., and fire-resisting materials generally. 
The chief feature of their display will be a sectional model of a 
Siemens-Martin melting furnace, constructed in wood by Mr. 
William Kirkham, furnace builder, Attercliffe. It is an 8-ton 
furnace, built to a scale of 44in. to 1ft., the dimensions being 10ft. 
by 8ft. Every detail of the Siemens process of melting steel is 
clearly exhibited, including the gas and air ports, flues, melting bath, 
the union of the gas and air, their combustion and the treatment of 
the metal with the use of waste heat after its work isdone. In 
the modelis shown a new patent valve, the invention of Mr. Kirkham, 
for reversing the operation of the process from right to left and 
left to right. The model, which is now on its way to Antwerp, has 
been seen by representatives of our principal steel houses, and has 
been greatly admired. Messrs. Grayson Lowood and Co. are at 
sresent very busy, the chief centres of activity being the North- 
Fast and West Coasts. Some good orders have recently come in 
for the blast furnaces of the Chinese Government, and also for 
India and Japan. 








THE NORTH OF ENGLAND. 
(From our own Correspondent.) 


THE iron market has shown a quietness this week that was rather 
unexpected, but it is difficult to recognise what is adversely affect- 
ing it, for everything locally is favourable to an improvement. 
Probably the Board of Trade returns of imports and exports have 
been the cause of the slackening of buying, for as far as regards 
iron and steel they are distinctly disappointing, though there was 
certainly an increase in the deliveries of pig iron. The prices have 
been little affected by the quieter business, except in the case of 
warrants, and they are recovering again. Considering how large a 
quantity has been taken out of the public warrant stores since this 
month d, the tendency of prices might have been expected 
to be upwards, The stock in Connal’s stores for many months has 
gone on increasing, and it is only during this month that it 
has begun to decrease. The quantity held on Wednesday night 
was 108,559 tons, the decrease this month being 2986 tons. The 
reason for such withdrawals from store has been the great scarcity 
of Cleveland No. 3 pig, and added to this warrants have been 
cheaper than makers iron. Itis along time since No. 3 was so 
scarce in makers’ hands, and very few producers have enough stock 
to enable them to load a fair-sized vessel at once. Thus shippers 
have great difficulty in arranging cargoes, and this being the case 
thus early in the navigation season, it is apparent that the make, 
increased though it has been considerably since the commencement 
of the year, will not be in excess of the requirements, bo porad 
this month and next, when the shipping season is usually very 
brisk. Exporters are unable to get all they need from the producers, 
and have to buy and ship warrants, In the face of this, and of 
the heavy decrease in the public stores, the easing in prices of 
warrants was hardly looked for, and another rise may fairly be 
expected. There is certainly no reason why makers, who are so 
oak sage with orders, should reduce their quotations ; they 
are in a position to be independent of the fluctuations of the war- 
rant market. All things are in their favour, and if they cannot 
hold their own now they never will be able to do so. Exports of 
pig iron this month are g ; up to Wednesday night 30,837 
tons had been shipped from Middlesbrough, against 26,012 tons 
last month ; 31,161 tons in April last year, and 17,555 tons in 
April, 1892, all to 11th. Less has been sent to Scotland than has 
been usual of late, but the Scotch makers themselves are better 
able to supply the wants of Scotch consumers than they were. The 
exports to the Continent show a large increase, especially to Baltic 
ports and to Italy. 

Quotations for No. 1 Cleveland pig iron, which is chiefly con- 
sumed on the Continent, and is now in good request from that 
quarter, are about 38s. 6d. per ton. Makers have not this week 
taken less than they were asking last week, though warrants have 
been lower; they have kept their figure for No. 3 Cleveland at 
36s, 6d. for prompt f.o.b. deliveries, and would supply only small 
quantities at that. From second hands small lots have been 
obtained at 36s, 44d., and even 36s, 3d.; but that was on Tuesday, 
and the market has been somewhat better since. Merchants, like 
makers, are very ill supplied with pig iron for prompt delivery. 
Cleveland warrants, which last week attained 36s, 64d. cash, were 
down to 36s. 24d. on Tuesday, and at the close on Wednesday 





were at 36s. 34d. The supply of the lower qualities of Cleve- 
land pig iron is smaller even than it is of No. 3, 
and No. 4 foundry is firm at 36s., while grey forge 


is at 35s, 9d. East Coast hematite pig is dearer, there being 
an increasing demand both for home consumption and for export, 
and mixed numbers are sold at 45s. 3d. per ton f.o.b. The 
situation is made more tolerable for producers of hematite, 
because while they are realising better prices their cost of pro- 
duction will be mate Soe seeing that Spanish ore is cheaper by 3d. 
per ton, and can be got at 12s. 6d. per ton delivered on Teesside for 
average Rubio, the decrease being due to the fall in freights, 
which was hardly looked for, seeing that at this season of the 
year freights advance, and there is more employment for steamers. 
The — from Bilbao to the Tyne is 5s., and to Middlesbrough 
5s. 3d. 

The accountants appointed in connection with the wages sliding 
scale at the blast furnaces in this district have ascertained from 
the books of the makers that the average realised price of No. 3 
Cleveland pig during the first quarter of the year was 34s, 11°83d. 
per ton, or 7‘21d. increase on the figure for the previous quarter, 
and the wages at the blast furnaces will be increased 0°75 per cent. 
for the current quarter. 

The — report of the Middlesbrough Chamber of Com- 
merce shows that the Middlesbrough furnaces produced 278,359 
tons of Cleveland pig iron in the first quarter of the year, against 
318,782 tons in the corresponding period of last year, and of 
hematite, basic, and spiegel iron, 531,000 tons were made as com- 
pared with 192,000 tons, the total output being 509,359 tons, 
against 510,782 tons, decrease 423 tons, Out of 192 furnaces 
erected 70 were in operation at March 3ist, of which 45 were pro- 
ducing Cleveland iron, and 25 hematite, &c. The stock of pig 
iron in the Middlesbrough district at March 31st was 145,944 tons, 
decrease 10,073 tons during the quarter. Pig iron shipments 
were 124,413 tons coastwise, against 99,534 tons last year, 
and 85,571 tons foreign, against 73,802 tons ; total 209,984 tons, 
against 173,336 tons last year. Of manufactured iron and steel, 
82,176 tons were exported, as compared with 77,741 tons last year. 
The imports of iron ore during the quarter were 376,455 tons, as 
com with 262,653 tons in the previous quarter, and 317,183 
tons during the first quarter of 1893. The exports of basic slag 
were 11,144 tons, as compared with 14,445 tons last year. 





responsible for a large portion of the lost tradeé—£66,153 done in 





A very useful invention has been patented by Mr, Thomas 
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Sidgwick, of Middlesbrough. It is a hinged pole-mast, and will 
be specially useful where steamers have to navigate such waterways 
as the Manchester Ship Canal, for the topmasts can be lowered 
very quickly. He employs a hinge cotter, and it is claimed that 
it isa great improvement on the telescopic and fidded topmasts, 
or any method now in use. The topmast can be lowered at any 
part of its length, and when erect it has the appearance of a pole- 
mast. There is no internal gear in connection with it. A working 
model of the mast was shown on a at the quarterly meet- 
ing at Middlesbrough, on Tuesday, and attracted’ much attention. 
The adoption of such a mast will tend to remove some of the 
principal objections to bridges being thrown across navigable 
rivers. 

There is nothing new in the finished iron and steel trades. 
Manufactories are well employed, but new orders are very scarce, 
and there is not the pressure for expectation of existing contracts 
that there was, because shipowners are not in such a hurry to 
get their steamers, and shipbuilders do not press steel manufac- 
turers so much as they did a few weeks ago. The situation 
for finished’ iron manufacturers is hardly so tolerable as it 
was, because much of the work they have in hand was 
taken when prices were low, and they got very few when they 
raised their quotations. While the realised prices are low, a 
higher price has to be paid for materials, and thus the chance of 
getting profits is not . Common iron bars are at £5 per ton; 
best bars, £5 10s.; double best, £6 10s. ; iron ship plates, £4 17s. 6d. ; 
iron boiler plates, £5 17s. 6d.; iron girder plates, £5 2s. 6d.; iron 
ship angles, £4 12s. 6d.; iron engineering angles, £4 17s. 6d.; steel 
ship plates, £5 2s. 6d.; steel boiler plates, £6 2s. 6d.; steel girder 
plates, £5 7s. 6d.; steel angles, £4 lis. to £4 17s. 6d.; all less 
24 per cent. and f.o.t. Heavy steel rails are offered at £3 lis. net 
at works, but could readily be obtained at less. 

The wages dispute between the patternmakers and moulders in 
the engineering and foundry establishments of the Tyne, Wear, 
and Tees districts has not been amicably adjusted, and at nearly all 
the works these classes of men have commenced a strike this week, 
and have seriously hampered the operations of their employers. 
The patternmakers demand an advance of 3s, 6d. per week, but 
the employers contend that the present state of trade and the 
prices at which contracts have had to be taken do not warrant any 
increase in wages, or at any rate not such an increase as the men 
claim. This may readily be believed, for it is well-known that very 
few orders have been given out after the prices were raised. The 
masters, it is said, are in no hurry to come to terms, because 
trade with them has slackened; they are not pressed for the 
rapid execution of their contracts, and owing to the unremunera- 
tive condition of shipping there is no demand worth mentioning 
for new boilers. Some of the moulders have already been on 
strike three weeks. The uncertainty caused by these labour 
disputes deters engineers and shipbuilders from undertaking 
contracts which will occupy them over a lengthy period. Sir 
Raylton Dixon and Co. had to decline to quote for the construc- 
tion of the new cruisers to be ordered by the Admiralty because 
the continually recurring labour disputes render it impossible to 
make any reliable estimate of cost in contracts extending over so 
lengthy a period as two to two and a-half years. The Government 
have ordered from Messrs. Hepple and Co., of South Shields, a 
shallow-draught steamer of 300 horse-power for service on the 
river Gambia. She will be armed with four quick-firing guns. 

It is expected that at the May meeting of the Cleveland Institu- 
tion of Engineers a paper on the ‘‘ Successes and Failures of the 
Basic Steel Process” will be read. 

On Wednesday the eight-hour system was commenced at the 
Seaton Carew blast furnaces, and applies to all classes of men. It 
is expected that another firm in the Middlesbrough district will 
also adopt the shorter hours. The system was tried some two or 
three years ago at the Acklam Ironworks, but was not a success, 
and had to be abandoned, and no other firms have seen their way 
to try it till now. In Cumberland and Lancashire the blast 
furnacemen have had the eight-hours day for over two years, 








NOTES FROM SCOTLAND. 


(From our own Correspondent.) 


THE Glasgow pig iron warrant market has been comparatively 
active this week, But with a somewhat lower range of prices, 
Scotch warrants have been sold from 43s. to 42s. 10d. cash, Cleve- 
land 36s. 6d. to 36s, 2d., and Cumberland hematite from 45s, 3d. 
to 45s. 1d. cash. 

The pig iron shipments for the week amounted to 5764 tons, 
compared with 5905 in the corresponding week of last year. 
There was despatched to Germany 840 tons, Australia 350, India 
332, Holland 330, United States 30, France 110, South America 
50, Italy 100, Russia 20, Belgium 45, Spain and Portugal 205, other 
countries 120, the coastwise shipments being 3332 compared with 
2226 in the corresponding week. 

The market prices of makers’ pig iron are as follow:—G.M.B., 
f.o.b. at Glasgow, No. 1, 44s.; ‘No. 3, 43s.; Carnbroe, No. 1, 
46s.; No. 3, 45s.; Clyde, No. 1, 49s. 6d.; No. 3, 46s. 6d.; Gart- 
sherrie, No. 1, 51s.; No. 3, 47s. 6d.; Summerlee, No. 1, 52s.; 
_ 8, 47s. = — my 52s. 6d.; No. 3, 47s. 6d.: ——» 

No. 1, 55s, 6d.; No. 3, 50s. 6d.; Glengarnock, at Ardrossan, 

No. 3, 48s.; Eglinton, No. 1, 48s.; No. 3, 45s.; Dalmellington 
at Ayr, No. 1, 48s.; No. 3, 45s.; Shotts, at Leith, No. 1, 54s.; 
No. 3, 50s. 6d. 

A number of the special brands are still so scarce that they are 
not formally offered by merchants. The output is, however, being 
gradually extended. Since last report an additional furnace has 
been put in blast at Gartsherrie, two at Wishaw, and two at 
Ardeer. There are now forty-four producing ordinary and 
special brands, twenty-five hematite, and three basic, total seventy- 
two, compared with sixty-seven last week, and seventy-one in the 
corresponding week of last year. 

The export demand for pig iron does not improve to any appre- 
ciable extent, and the home demand isonly moderate. The future 
course of the pig iron market it is difficult to forecast. For ordi- 
nary iron the probability is that the inquiry will continue moderate. 
Stocks are light, and have lately been decreasing to some extent, 
so that prices may be fairly well maintained. The favourable 
nature of the Board of Trade returns has not been without its 
encouraging effect in trade circles, and iron appears to be still 
largely held for an improvement in price. 

he wants of founders are, at the moment, easily met, and the 
state of the Cleveland market lately has tended to make buyers 
keep off, in the belief that they may purchase later at easier rates. 

The market for hematite pig iron has been easier, chiefly owi 
to the unexpectedly large make in Cleveland during March, an 
comparatively little fresh business has been done in this class of 
iron. It is evident, however, that large quantities of it will be 
required during the remainder of the year, and as a matter of fact 
there are now five more furnaces producing hematite than at this 
time last year. 

The activity formerly noticed in the steel trade is undiminished, 
and everything points towardsa larger production. Several makers 
are preparing to add considerably to their output. A new plant 
for producing Siemens steel comes into operation at Wishaw, and 
important extensions are also in progress at Glengarnock. The 
main inquiry is for shipbuilding steel. Prices are firm. 

The market for malleable iron is dull all round. There is no 
pressure for delivery of work in almost any quarter, and prices are 
unchanged. 

The shipments of iron and steel manufactured goods from 
Glasgow in the past week embraced machinery worth £36,000, of 
which £8800 was sewing machines; steel goods £27,340, and 
general iron manufactures £23,790. 

The coal trade is fairly satisfactory as to its volume, but prices 
have undoubtedly an easier tendency. The attempt made at 





the instigation of the leaders of the miners to restrict the output 
by working only four days per week has proved a signal failure, 
and five full days are now generally adopted. The shipmerts of 
coal in the past week were 8458 tons less than for the preceding 
week, but 14,700 tons more than in the corresponding period of 
last year. Indeed the quantity cleared was considered a good 
average for the season, and there is a total increase in the ship- 
ments since the beginning of the year of 320,387 tons. The prices 
f.o.b. at Gl w are:— For main coal, 7s.; splint, 8s. to 
8s, 3d.; ell, 8s. to 8s. 6d.; and steam, 9s. 3d. to 9s. 6d. per ton. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


On ’Change, at Cardiff, the ig ped this week has been a lack 
of animation, which is nothing, I imagine, but the last fading 
influences of the holidays. A good bulk of business is notwith- 
standing being done in the steam coal trade, and prices remain 
much about the same. In house coal the quiet drooping tendency 
continues. The latest prices were as follows:—Best steam, 12s. 6d.; 
seconds, lls, 9d. to 12s.; inferior 10s. 6d. to 10s, 9d.; small, 5s. 9d. 
to 6s. 3d.; best house coal, 12s. 6d. to 133.; No. 3 Rhondda, 
lls. 6d.; brush, 9s. 6d.; small, 7s. 6d. to 7s. 9d.; No, 2 Rhondda, 
large, 9s. 9d. to 10s.; through, 7s. 6d. to 7s. 9d.: small, 5s. 3d. 
The firmness of best seconds, steam, is a good indication that 
prices are fairly certain of being maintained a while. 

The demand for pitwood has not been maintained, and prices 
are not so firm. Good timber is selling at 14s. 6d. Coke continues 
inactive, and Cardiff prices this week were :—Furnace, lds, 6d. to 
16s.; foundry, 17s. to 17s. 6d.; special foundry, 19s. 6d. to 20s, 
There have been some slight fluctuations in iron ore prices. 
Quotations, Cardiff, mid-week were, best Rubio, 11s.6d. to 11s. 9d.; 
Garucha, lls. to lls. 3d.; Porman, 10s, 6d. Only a moderate 

uantity came in this week for Cyfarthfa from Duddar, and for 

wlais from Bilbao. One of the French houses received the 
largest consignment from Ben Isaf. 

Discussion continues as to the better development of the Forest 
of Dean ores. Whatis evidently wanted is considerable capital, and I 
fear that until there is a material falling off in the resources of the 
North of Spain, it will be a difficult matter to divert the present 
current in which the North of England and South of Wales and 
Monmouthshire ironmasters are financially interested. 

Colliery operations are in a fairly healthy state all over the 
district. The Dowlais-Cardiff is in a forward condition, and 
surface necessities, fans, winding engines, &c., will be in readiness 
by the time the coal is struck, which may now soon be expected. 
In the adjoining valley the 7ft. seam at Penrhriwkiber is being 
opened out, and will afford employment to a large number of 
extra men, I was interested at Cardiff on Saturday in seeing the 
activity shown by the Rhymney Ironworks, their coal wagons 
being in great numbers laden for the docks. 

Thanks to local effort at the docks, Cardiff, the prices and 
quantities for coal contracted for by the Compagnie General Trans- 
atlantique have been published, and are full of interest and value 
as indications of trade and its continuance. 

The total quantity contracted for was exactly a quarter of a 
million tons, and it was placed as follows: Nixon’s, 40,000 tons, at 
lls. 74d., less 33. Cambrian (of which D, A. Thomas, M.P., is 
representative), 50,000 tons ; Ferndale (Davis), 60,000 tons ; Harris 
(with the Ocean Collieries joined, are now under one proprietary ; 
Manager-General W. Jenkins), 100,000 tons, all at 11s. 6d., less 24. 

Three hundred colliers are out at Plymouth by the stoppage of 
the fitters. 

I regret to have to announce the death of Mr. Shenck, chief 
engineer Swansea Harbour. 

here is not much to note in connection with the iron and steel 
trades. A solitary cargo of rails ship at Cardiff for passage 
has been the one item to record. On the whole, the various rail- 
ways have been busier with steel bar consignments—the Midland, 
London and North-Western, Great Western, and Taff. There is 
room for considerable improvement in trade. The impression is 
growing that as the works in the North of England become busier 
in supplying ship-plates for the some business may drift 
this way. It is much needed. On ’Change, Swansea, this week 
it was remarked that the warrant market was weaker, showing a 
slight reduction upon the week. 

Steel rails are quoted at £315s. to £3 17s. 6d. heavy, and £4 10s, 
to £4 lis. light. These figures are low enough, but on ’Change, 
Cardiff, this week, quotations were 2s, 6d. per ton less than this in 
each case. 

Other quotations, Swansea, as follows :—Pig, Glasgow, 42s. 104d. ; 
Middlesbrough, No. 3, 36s. 3d. to 36s. 44d.; hematite, 45s. 1d.; 
Welsh bars, £4 5s.; sheet iron, £6 10s. to £6 15s.; steel sheets, 
£6 10s. to £7 10s.; Bessemer steel tin-plate bars, £4 2s, 6d. to 
£4 5s.; Siemens tin-plate bars, £4 5s. to £4 7s. 6d. 

— is another advance in block tin. Last quotations £70 2s. 6d. 
to £70 ds. ; 

Tin-plates remain at the old figures—Bessemer from 10s. and 
Siemens from 10s, 3d. Best charcoal, 11s. 9d. to 12s, 9d.; ternes, 
28 by 20 C., 20s., 21s., 22s., to 24s. 

Patent fuel, 10s. 9d to 11s. 

Large shipments of anthracite are taking place from Swansea to 
San Francisco. 

In journeying a day or twoago by the Treforest Tin-plate 
Works, it was evident that under the new proprietary they are 
being carried on with energy. In the matter of water-power they 
are well placed. In the Pentyrch district some improvement is 
going on, though the compact ironworks, like those of Treforest, 
Tredegar, and Rhymney, show little, if any, signs of life. 

It is under discussion whether the Willow Wire Works, near 
Merthyr, cannot be utilised for the electric lighting of the town. 

In this column I have more than once referred to the utilisation 
of the refuse from the Bessemer works, which contains a large 
percentage—38 per cent., 1 think—of lime. Efforts have been 
made to convert it into an artificial manure, but this has failed, 
and in the failure an idea seems to have been given of its probable 
usefulness. One authority having applied it to his land said, it 
was not absorbed, but remained like cement. This gave a possible 
wrinkle, ‘‘ Why not try it as a cement, or as mortar even?” A 
cottager requiring to build a pig-stye used it as mortar, and reports 
that his cot is likearock. I hear that practical trials are now 
about to be made, and if successful its utilisation will have a double 
benefit—remove a nuisance from the land and the neighbourhood 
of dwellings, and bring it into Food use to the saving of limestone. 
Cyfarthfa, with its exceptional advantages, could turn it to good 
account. 

Mr. Henshaw, the worthy general manager of the Brecon and 
Merthyr Railway, retires at the end of the month to take up the 
direction of the Alexandra Docks, Newport, Mon., vacant by the 
death of Colonel Lyne. I hear that he will be succeeded by his 
chief clerk, Mr. Gall, who has had a long and valuable experience. 

I have to note the launch of a screw steam tug at Newport, 
Mon., from the yard of Mordey, Carney, and Co., for the Newport 
Harbour Commissioners. It was in all respects successful, and was 
named the John Laurance, 

There is little change in the tin-plate trade. Pontymister men 
have abandoned their concessions, in response to the ‘‘ appeal” 
of other workmen, and the works are again closed. Last week 
shipments were tolerably large, 74,772 boxes, as contrasted with 
58,831 boxes brought from works. The lock-out in the trade 
against the thirty-six box per shift continues, and the result is 
fully a reduction of 50 per cent. in make, 

At Briton Ferry the make of pig iron and steel bar last week 
came up to the average. Number of mills at work, fifteen ; and 
the finishing departments at the four tin-plate works in operation 
were fully employed. 

At the Bwilfa pit work is about to be resumed, as the sinking 
to the deep is completed. This will employ 500 men. 








——===: 
Statistics for March are just to hand. During th 
Cardiff has despatched 3,311,128 tons of coal, 7290 tens Ph sagpe 
steel, 30,465 tons coke, and 75,622 tons patent fuel ; Newport 
878,868 coal, 3583 iron’ and steel, 1850 coke, 1040 patent hos” 
Swansea, 421,604 coal, 177 iron, 715 coke, 68,364 patent fucl 
ate wor _ Be gon from South Wales—Swa; ‘ 
26 tons, value £314,312, as compared with 42 eA 
March, value £557,110. is r473 tone laet 








NOTES FROM GERMANY. 
(From our own Correspondent.) 


Tus week the business done on the iron markets over here has 
been quite satisfactory. There is a decided improvement not 
only in demand, but in some cases in quotations, and the opinion 
appears to become more widespread that the summer months will 
bring advances in prices for most articles. Consumers are less 
reserved, and no longer confine their purchases to hand-to-mouth 
requirements, but are buying for delivery over the summer months 
Makers of pig iron are able to keep their establishments in pretty 
regular operation, and there is alsoa healthy tone noticeable in the 
malleable iron department, prices showing a tendency to improve, 

The position of the iron trade in Silesia shows no appreciable 
change from what was reported recently. If anything, there js 
perhaps, a further improvement perceptible in the pig iron busi. 
ness. Brisk activity is being maintained at most of the blast fur. 
nace works, a number of rather important orders having been 
secured within the course of last week. Russian demand continues 
to improve, and at some of the larger establishments additional 
blast furnaces will be blown in next month, The finished iron and 
steel trade has, likewise, been very active upon the week, and the 
number of workmen is being increased at most establishments, 
The machine factories, though for the present but irregularly 


ied, have prospects of fair employment for some months 





ahead. 

In Austria-Hungary the iron market continues to be in a satis. 
factory condition, a fair amount of new work coming in on home 
and also on foreign account. The returns for January and 
February of the present year show a considerable increase against 
the same period in last year. From all parts an improvement in 
demand is reported, and quotations have been slightly raised in 
some instances, Girders and plates, unfortunately, still show but 
little inclination to improve, because the German firms continue to 
offer at much lower prices than the Austrian makers can afford to 
take. 

There is a regular business done in wire and wire nails, and 
prices are rather firm ; an advance, however, is not likely to take 
place within the near future. Present list rates for the different 
sorts of pig iron are as follows :—Good forge pig, 43 to 45fl.; grey 
pigs 48 to o0fl.; Bessemer, 45 to 50f. Ingots, 75 to 80H. p.t., free 

Yienna. For finished iron prices have also not changed since 
former letters, bars being quoted 102 to 110f. p.t., while girders 
fetch 106 to 110f. p.t. Plates for boiler-making purposes are sold 
at 180f. p.t.; tank do., 135fl.; steel plates, 145 to 165fl. p.t.; 
galvanised sheets can be bought at 215 to 27011. p.t. 

The French iron industry is rather quiet just at present, there 
being again a lull in the demand for some sorts of finished iron, 
Plates, for instance, have been decreasing since last week, and are 
now easily obtainable at 175f. p.t. The export business in raw 
and manufactured iron is, on the other hand, improving, and some 
think it not unlikely that the prices for some favoured articles 
may experience an advance before long. 

- Awe for first quarter of present year show an increase, com- 
pared to the corresponding period of last year. The Belgian iron 
trade is still suffering from a certain depression and want of con- 
fidence, which the continued reserve on the part of consumers and 
the keen competition of the German firms only tends to increase, 
For some parts there had been a somewhat better inquiry coming 
forward lately, but during last week only avery small amount of new 
work has been secured, and theprices got are extremely low. Accord- 
ing to the Moniteur Belge, the total production of pig iron in Belgium, 
during the year 1893 has been 760,296 t., against 753,268 t. in 
1892, Total production in the finished iron and engineering in- 
dustry amounted to 502,178 t., against 479,008 t. in the preceding 
year. Output of coal is reported to have been 19,407,254 t., against 
19,583,173 t. in the year Gotese. 

The Rhenish-Westphalian iron market continues to be in a 
favourable condition, the improving demand that has lately been 
experienced for most sorts of iron causing prices to move in an 
upward direction. This is particularly the case with crude iron, 
while the different sorts of malleable iron still show very little 
inclination to rise, and makers complain as much as ever. e bar 
mills continue to be actively employed on home account, and the 
slightly advanced quototions have been willingly paid in most 
instances, Foreign demand is, unfortunately, very dull, and there 
is as yet not the slightest symptom of an improvement noticeable. 
The girder trade, though fairly well employed, is still suffering 
from the keen competition of the Belgians ; in hoops there is an 
increasing inquiry to be noticed of late, list rates being firmly 
maintained on the whole. The plate and sheet trade is a trifle 
more brisk this week, consumers have been giving out work pretty 
freely, and it is to be hoped this may continue. Concerning the 
wire business, nothing can be added to what has been told in last 
week’s letter ; some of the works are pretty busy, while others are 
moving along quietly—but they all complain of the unsatisfactor, 
condition of present quotations. The wire mills are tolerably well 
occupied on orders for home consumption, export business in that 
article remaining very limited. Foundries and machine factories 
are reported to be irregularly employed, while the wagon shops 
have secured a sufficient number of rather important orders, which 
will keep them briskly engaged for the greater part of the summer. 
For the present makers must content themselves with a very small 
profit, finding it extremely difficult to carry even the slightest 
advance. 

The consumption of pig iron—including scrap iron—in Germany 
is statistically stated to have been as under :—1893, 5,008,639 tons ; 
1892, 4,975,417 ; 1891, 472,242; 1890, 4,905,309 ; 1889, 4,689,144 ; 


1888, 4,389,136 ; 1887, 3,915,048 ; 1886, 3,395,048 ; 1885, 3,660,345 ; 
1884, 3,599,106 ; 1883, 3,433,816 ; 1882, 3,425,378 tons. 








AMERICAN NOTES. 
(From owr own Correspondent.) 
New York, April 4th. 


RAILROAD earnings show a decline, and there is an accumulation 
of money in financial centres. A: from this, the financial 
situation is improving, perhaps due to the veto of the Seigniorage 
Bill, but this veto is a dragon’s tooth. There is also a further 
slight improvement in manufacturing, but prices have still further 
declined fractionally in many lines. There is no pressure to sell 
in commercial circles, and very little disposition among retailers to 
purchase, Stocks are low, iron and steel production is preserved 
at a safe level. Pig iron is 9 dols, to 9°50 dols. at Pittsburgh. No.1 
foundry, 11°50 dols.; beams, 1°15 dols,; angles, 1°10 dols.; steel 
flange, 1°50 dols.; billets, 15°50 dols.; steel rails, 24 dols.; coke at 
ovens, 90 cents. Coal miners in this and near-by coalfields are 
discussing a general strike. The crop of new enterprises is rather 

r at this time, but more settled conditions may uncover much 
tent enterprise. Steel makers predict a reaction as soon as it 
becomes evident that a democratic Congress is unable to pass its 
— pet measure. The fist silver party is preparing a little 
rebellion, and a measure looking to free coinage will probably be 
introduced in the House to be voted for, in order that members 
can face their pro-silver constituencies next autumn. The silver 
uestion is destined to revolutionise both parties in the near 
uture. 
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LAUNCHES AND TRIAL TRIPS. 





avid J, Dunlop and Co. launched from 
Bh 1 Port Glas ~ on the 9th inst., the 
s.s, Maria Herrera, built by them to the order of 
Senores Sobrinos de Herrera, of Havana, The 
new steamer is 278ft. long, 36ft. beam, 16ft. 10}in. 
moulded to main deck, and 24ft. 7hin. to awning 
deck, and is classed 100 A in Lloyd’s. She has 
een designed very much on the lines of the Julia, 
turned out by the same builders three years ago, 
but with the exception of being 18ft. longer. The 
engines, which are of the builders’ own make, are 
of the three-cylinder type, their diameters being 
QWhin., 42in., and 65in, with a stroke of 42in., 
steam being supplied from two double-ended 
boilers of large dimensions. The vessel was 
named by Miss Dunlop, Athole-place, Glasgow. 


On the 7th inst. Messrs. Ropner and Son, of 
Stockton, launched a spar-decked steel steamer of 
the following dimensions, viz.:—Length between 

rpendiculars, 275ft.; extreme breadth, 39ft. 6in.; 
depth moulded, 19ft. She has been built under 
special survey to Class 100 A 1 at Lloyd’s, and has 
a break poop in which is fitted a handsome saloon 
with spacious accommodation for captain and 
officers, a separate mess-room being arranged for 
the latter ; raised quarter-deck, and part awning 
deck. The engineers will be berthed in an iron- 
house on deck, She has been designed to carry 
a large cargo on a very light draught, and has 
cellular bottom for water ballast, four very large 
steam winches, two donkey boilers working at 
1601b. pressure, patent windlass, steam and hand- 
steering gear, &c. Her engines are 750 indicated 
horse-power, by Messrs. Blair and Co. The 

teamer has been built for local owners, and will 
be registered at Stockton. The name Lackenby 
was given to her by Miss S, Cory, of West 
Hartlepool. 

On the 5th inst. Messrs. Day, Summers, and 
Company, of the Northam Ironworks, Southamp- 
ton, launched the paddle steamer Hampton of 
96 tons builders’ measurement, which they have 
constructed to the order of Mr, James Percy, of 
London. The vessel is intended for the service 
between Southampton and Hythe, which is 
carried on by Mr. Percy’s steamers. The Hamp- 
ton’s dimensions are:—-Length between perpen- 
diculars, SOft.; breadth at deck, 16ft.; breadth 
over sponsons, 25ft.; load draught, 3ft. 6in, She 
is fitted with compound inclined surface condens- 
ing paddle engines of 25-horse power nominal, the 
cylinders being 14in. and 24in, diameter and the 
stroke 27in. The boiler is 8ft. diameter by 
7ft. Sin. long, and constructed for a working 
pressure of 801b, The vessel is fitted with sunk 
deck-houses at both ends, one for first-class 
passengers and one for second-class, and there is 
a promenade deck on the top of the first-class 
deck-house with seats all round. There are also 
seats all round the deck. She is certified by 
Board of Trade to carry 214 passengers. 

Messrs, Irvine and Co, have just launched a 
fine steel screw steamer of abont 1530 tons dead- 
weight carrying capacity, built to the order of 
Messrs. John Bacon, Liverpool. The vessel will 
take Lloyd’s highest class, and has been built 
under special survey. Her dimensions are, 239ft. 
by 33ft. by 17ft. 14in. The deck erections consist 
of full poop and topgallant forecastle. The saloon 
and cabins for captain and officers are fitted up in 
after endof poop. The engineers are berthed under 
the poopat the after end of theengine-room, and the 
crew ir topgallant forecastle. The hull is built 
on the web frame principle, with double bottom 
for water ballast fore a aft. Large hatchways 
are fitted, four steam winches, steam steering 
gear amidships, screw gear aft, large donkey 
boiler, and direct steam windlass. The boats are 
placed on beams overhead, and all modern 
appliances will be fitted for general trading. 
Engines of the triple-expansion type are being 
supplied by the Central Marine Engine Works, 
West Hartlepool. The bull and machinery have 
been built under the supervision of the owner’s 
superintendent, Mr. Christopher Geddes. Mrs. 
Bostock, wife of Mr. W. B. Bostock, one of the 
directors of the company, named the vessel 
Stuart. This is the second vessel built by Messrs. 
Irvine and Co, for this firm. 

On Saturday, April 7th, Messrs. Furness, Withy, 
and Co,, launched from their yard at Hartlepool 
a large steel screw steamer, built to the order of 
Messrs. Bennetts and Co., Grimsby. She is a fine 
type of a modern cargo boat, measuring over 
320ft. in length, and built throughout of Siemens- 
Martin steel, with a large measurement and 
deadweight ay, and built to the highest 
class at Lloyd's. e vessel has a long raised 
quarter-deck, long bridge-house, and a top- 
gallant forecastle. Theholdsare fitted with iron 
grain divisions, and all decks, deck erections, 
skylights, bulwarks, bulkheads, &c., are con- 
structed of steel and iron. Cellular bottom 
fitted all fore and aft for water ballast. The 
greater portion of the plates is in 24ft. lengths, 
making the structure of the ship very strong. 
Four steam winches, one donkey boiler, patent 
steam steering gear amidships, screw gear aft, 
direct steam patent windlass, stockless anchors 
hauling into hawse pipes, and other modern 
appliances are fitted for the handy working of the 
vessel. The saloon and cabin providing accom- 
modation for the captain, &c., are handsomely 
finished in polished hardwood, with painted 
panels executed in an effective style by the staff 
of ladies employed by the firm. The steamer will 
be rigged as a two-masted fore-and-aft schooner, 
and has been constructed under the personal 
supervision of Mr. Squires. She will be fitted 
with hes ge engines by Messrs, W. 
Allan and Co., Sunderland. On leaving the ways 
she was named W; 
Poplar Grove, West Hartlepool. 


Arrangements having been completed between 
the Postmaster-General of India and the British 
India Steam Navigation Company for a new and 
improved mail service between Bombay and 
Kurrachee, two fast steamers of 1600 tons gross 
and -horse power were ordered last year from 
Messrs, A, and J. Inglis, Pointhouse Shipyard, to 
be ready to begin service this summer. é first 
of these vessels, the Dwarka, sailed on Tuesda 
week for Bombay after a series of trials whic 
were found to give satisfactory results, On the 
measured mile a speed of 15°65 knots was re- 


goe, by Miss Jane Rowe, 





corded, and on an extended trial, lasting over’ 


eight hours, that speed was maintained without 
effort, and occasionally exceeded. The Dwarka 
started for Plymouth on Saturday morning at 
ten o'clock, reaching Plymouth about three p.m. 
the following day. The average speed from the 
Cloch to a point abreast of the Eddystone—where 
the Plymouth pilot was taken on board—was 
15°26 knots, and from the Longships to the 
Lizard 16 knots, These results were obtained 
with ordinary Scotch coal, the machinery being 
in charge of the ship’s own engineers, the stokers 
the usual complement of Bengalees. The trials 
were witnessed hy Mr. Duncan Mackinnon, Sir 
James Lyle Mackay, K.C.I.E., directors of the 
company, and Mr. John Clark, superintendent 
engineer. The Dwarka is commanded by Captain 
Tice, R.N.R., long and favourably known on the 
Bombay-Kurrachee line. By the new service 
passengers will be only one night at sea between 
the two terminal ports, and the steamers will run 
in connection with the arriving and departing 
P. and O, mail steamers, 

The County of York has recently been fitted 
with a new iin. on Messrs, Howden’s forced- 
draught system. The vessel herself was built in 
the year 1884, and has quadruple engines of the 
tandem type working on two cranks, with cylin- 
ders 20in. by 28}in., and 40in, and 57in. by 42in. 
stroke. The boilers and engines were originally 
built by the Barrow Shipbuilding Company, and 
these were two boilers 12ft. by 9ft. 6in., pressure 
1641b, These after ten years’ service have been 
removed, and a single boiler 15ft. diameter by 
1lft. 2in., and with thickness of plating and stay- 
ing for 200 lb. working pressure fitted instead. 
The tubes are 2hin. external diameter, and the 
fires are forced on Howden’s patent system, there 
being one fan fitted, which when working at about 
300 revolutions per minute is capable of giving an 
air pressure of lin. A higher pressure can be 
obtained if necessary ; but this was found to be 
— for keeping steam with inferior coal. The 
boiler will, pending longer experience, be worked 
at a pressure of 1601b., and it is intended to 
gradually increase the pressure, carefully observ- 
ing comparative results. The smaller space occu- 
pied by the single boiler has not been utilised for 
cargo or bunker purposes, as the existing tonnage 
law compelling a space of 13 per cent. of the 
total tonnage of the vessel to be occupied by 
machinery, prevented any reduction in the 
machinery space, but there is some saving in 
weight. The work has been carried out by the 
Naval Construction and Armaments Company, 
under the inspection of Messrs, Flannery, Bag- 
gallay, and Johnson, of London and Liverpool. 
The vessel left Barrow-in-Furness on the 3rd inst. 
for a trial run at Cardiff, and everything worked 
without a hitch ; the air pressure being 14, steam 
being easily maintained, and the speed of the 
vessel being fully 10 knots, 

The s.s, Aco, built by Messrs, David J. Dunlop 
and Co, for the Holland-American Cotton Oil 
Company, of Rotterdam, completed her official 
trials on the 20th and 2lst ult., giving results 
which, on being worked out, have proved very 
satisfactory. ‘I'he dimensions of the steamer are 
333ft. between perpendiculars, 43ft. beam, and 30ft. 
depth moulded to spar deck, the total deadweight 
carrying capacity of the vessel being 4875 tons 
on Lloyd's freeboard. The Aco is the first 
steamer that has been built for the carrying of 
cotton-seed oil in bulk, the company she belongs 
to being the largest manufacturers of this oil, as 
well as of cotton-seed cake and cotton-seed meal. 
When loaded entirely with cotton-seed oil, the 
new steamer can take a deadweight quantity of 
4275 tons, leaving 600 tons for coal, or she may 
be loaded with cotton-seed cake or meal up to 
the same deadweight. Although the carriage of 
this class of oil is almost perfectly safe, as com- 
pared with petroleum, it —< a bulk liquid 
cargo, it was necessary that the hull of the vessel 
should be as strong asif intended for the carriage 
of petroleum, while the probability of different 
qualities and kinds of oils being carried in diffe- 
rent compartments, or dry cargo in one compart- 
ment and oil in another, necessitated equal tight- 
ness in construction to that which petroleum 
requires ; and on this account the Aco, except in 
dimensions, has been almost a repeat of the 
— steamers lately turned out by the same 

uilders, The engines are of the three-cylinder 
type, their respective diameters being 2b5in., 
40hin., and 65in. by 48in. stroke; the main 
boilers being two in number, double-ended, 
13ft. 6in, diameter by 16ft. 3in. long, having 
altogether twelve Purves furnaces, the whole 
machinery and boilers being proportioned for 
a working pressure of 1601b. to the square inch. 
On trial, the full speed attained by the Aco 
during a six hours’ continuous run, was, we are 
informed, 12 knots, the consumption of fuel at 
this speed being 1°681b. of coal Fa indicated 
horse-power. The consumption at 10 knots speed, 
on which the vessel was run on her second day’s 
trial, amounting to 1°48 1b., the duration of run 
being also six hours. The maximum speed 
attained on the measured mile was 1238 knots, 
with an indicated horse-power of 2550. During 
the whole of the two days’ trials the engines 
worked with perfect smoothness and a remark- 
able absence of vibration. After loading 1500 
tons of coal and the balance of water ballast for 
her voyage, the Aco sailed for New Orleans. 


Sir Raylton Dixon and Co. have just launched 
from their Cleveland Dockyard, Middlesbrough, 
a large and finely-modelled screw steamer, which 
has n built for the Peninsular and Oriental 
Steam Navigation Company, and which is intended 
for their trade between London and India, China 
Japan, &c, The steamer is of the three-decked 
type, and will take Lloyd’s highest class, but 
many of the scantlings used in her construction 
are in excess of Lloyd’s rules, She has also been 
built to fulfil the Besos of Trade requirements 
for passenger certificate, and also the Admiralty 

tions for unarmoured transports. The 
principal dimensions are:—Length, 390ft.; beam, 
47ft.; depth, moulded, 30ft. 10in.; and she will 

about 6000 tons deadweight at a speed of 
over 13 knots per hour. The bridge will be hand- 
or fitted up for the accommodation of thirty 
first-class | sage te and the ’tween decks will be 
available for the ey 2 of troops or third-class 
passengers, and will tted with all the neces- 
sary latrines, cooking, and washing arrangements, 
&e, All the ex decks are of teak, and the 


{which will be tastefully decorated. 





main deck is of steel sheathed with pitch pine, 
the Orlop deck being pine. On the bridge a 
large house is built, and in this is fitted up the 
captain’s cabin and the entrance to the saloon, 
A teak 
wheel-house is fitted above, in which the steam 
steering gear will be placed. The steamer 
will also be fitted with electric light, electric 
bells, bath - rooms, special ventilation, and 
all the modern arrangements for insuring the 
comfort of passengers at sea and in hot climates ; 
indeed, this steamer will be fitted up and finished 
in a similar manner to the s.s, Aden, which these 
builders completed about two years ago for the 
same company’s Eastern trade. The engines 
will be supplied by Messrs. T. Richardson and 
Sons, of Hartlepool, the cylinders being 30in., 
49in., and 77in. by 48in., with two double-ended 
boilers working at 1601b. pressure, the propeller 
being of manganese bronze. The hull and the 
machinery of the steamer have respectively been 
constructed under the supervision of the com- 
any'’s superintendents, Mr. G. W. Manuel and 
Mr. E. L. Martin; Captain C, E. Baker being 
resident superintendent, whilst the machinery 
department is under the inspection of Mr. J. W. 
Sellix, chief engineer. The launch was witnessed 
by a large number of people, and as the steamer 
was leaving the ways she was named the Ceylon 
by Miss Kendall, daughter of Mr. F. R. Kendall, 
one of the directors of the P. and 0. Steam Navi- 


gation Company. 
About the middle of last year Messrs. Burrell 
and Son, of Glasgow, decided to take advantage 


of the existing low prices in the shipbuilding 
trade, and boldly determined to order no less 
than a dozen large steamers within the space of a 
few weeks. The Hartlepools secured a share of 
this work, several of the orders having been 

laced with Messrs, William Gray and Co, The 
_ named is also the first to have a steamer 
completed, the s.s. Strathness being finished and 
tried at sea on Thursday last. The Strathness is 
avery large vessel, capable of carrying a dead- 
weight of about 6400 tons. She is 376ft. 6in. in 
length, 47ft. in breadth, and her depth is 29ft. 9in. 
She is a first-class example of a modern cargo 
boat built for heavy carrying at a slow rate of 
speed, on a very low coal consumption. She has 
two complete iron decks laid, and is built on the 
cellular double-bottom principle, which forms the 
ballast tanks, The deck erections consist of a 
poop, bridge, and topgallant forecastle. The 
accommodation for the captain and officers is at 
the after part of the ship, where there is a very 
tastefully designed saloon and every accommoda- 
tion requisite. The accommodation for the engi- 
neers is of a somewhat unusual character, being 
placed well forward of the machinery and right 
amidships, their accommodation having received 
more than ordinary consideration, from which 
considerably increased comfort may be safely 
anticipated. The berths for the crew are to be 
found in the forward partof the ship. The vessel 
is fitted with a full complement of steam gear 
on deck, consisting of seven powerful steam 
winches, a large patent direct steam capstan 
windlass, and the steam steering gear is placed 
in the skylight of the engine-room. All 
this deck gear is actuated from a_ horizontal 
multitubular boiler placed between the main 
boilers in the stokehold. The main engines are 
of the triple-expansion type, manufactured at the 
Central Engine Works of William Gray and Co., 
and have cylinders 27in., 43in., and 72in. in dia- 
meter respectively, with a piston stroke of 45in, 
Steam is me es for these engines by two large 
single-ended boilers working at a pressure of 
1701b. per square inch, the air for combustion 
being supplied to the boilers on Mr. Howden’s 
patented forced draught system, the air fan for 
which is of very large size, and driven by an 
independent engine. The arrangement of the 
coal bunkers is such that they do not project into 
the engine-room at all below the main deck, the 
result being that the engine-room is unusually 
large and roomy, giving good air space for the 
comfort of those in charge, and abundance of 
room for carrying out any work that may be 
necessary. Every facility has been provided in 
the way of ladders, gratings and handrails for 
giving easy access to all parts of the machinery 
and boilers, and these assisted materially on the 
day of the trial trip in giving a handsome appear- 
ance to the engine-room. The boilers will be 
kept free from undue deposit of scale through 
the supplementary feed being supplied by one of 
Mudd’s patent evaporators. The thrust is placed 
in a large recess in the engine-room, so that 
access can be had to it without entering the 
tunnel. The propeller is of loose-bladed construc- 
tion, and of the type that has long been adopted 
at the Central Engine Works, and which has 
proved so effective in this class of steamer. On 
the day of the trial the engines were run at half 
speed for about an hour to permit Mr. Berry to 
adjust the compasses, after which they were 
driven at 70 revolutions per minute to try the 
speed of the ship with the tanks filled and 1000 
tons of coal on board, when it was found to be 
fully 124 knots per hour. The engines went 
through the trials to which they were put without 
any hitch or trouble whatever, all bearings remain- 
ing perfectly cool without the application of 
water, and the boiler maintaining steam easily at 
the blow-off point. Those interested on board 
the ship expressed great satisfaction at her per- 
formance, and with the good running of the 
engines, and especially with the handiness of the 
facilities provided for stopping and reversing, 
these operations being performed in a few 
seconds. At the luncheon which was provided 
on board, Mr. Burrell and Mr. Stewart—the super- 
intending engineer, under whose superintendence 
the work has been carried out—-expressed their 
satisfaction at the way in which Wm. Gray and 
Co. had executed the contract. Success to the 
ship was proposed by Mr. G. H. Baines, one of the 
directors of the shipbuilding firm, and responded 
to by Mr. Burrell, and the health of Wm. Gray 
and Co. was proposed by Mr. Stewart, and re- 
sponded to by Mr. Mudd, of the Central Engine 
Works. There were also several visitors present, 
including Mr. R. Wotherspoon, of the of 
Trade ; Mr. Nesbitt, representing Messrs. Howden 
and Co.; Mr. F. Purvis, Captain Murrell, and 
others, The vessel is under the command of 
Captain Durdin, and pr ded i diately on 
the conclusion of the trial to Cardiff to receive 
her first cargo for Bombay. 











THE PATENT JOURNAL. 
Condensed from ‘‘ The F cmon ay Official Journal 


Application for Letters Patent. 


*.* When patents have been “ communicated” th> 
name and address of the communicating party are 
printed in italics. 


29th March, 1894. 


6348. Transmission of PHotocrapus, G. F. Chenevix 
Trench, London. 

6349. WHEELS, W. S. Rawson and J. Bonn, London. 

6350. CIGARETTE Macuines, 8. Pitt.—(2. H. Woodrum, 
United States.) 

6351. Improved Fences, W. and W. Hucks, jun., 
London. 

6352. Foor WHeets, R. Czygan, London. 

6353. Currinc Natt Buianxs from Meta, G. A. 
Coombs, London. 

. Propetters for Suips or Vessers, R. Wilcox, 


mdon. 

6355. TrEaTING Gravet and the like, G. Freund, 
mdon. 

6356. Pweumatic Tires, J. Iddon and J. E. Baxter, 


on. 

6357. Pweumatic Trres for VeHicies, &c., T. Dunn, 
London. 

6358. FLuID-TIGHT Joints, H. C. Platts and T. Lowther, 


London. 

6359. SypHon Test Boxes for Gas Marns, A. Bouvier, 
London. 

6360. ApsusTING SHeets of Paper, J. Rosenthal, 
London. 

6361. Manufacture of Tea Cuests, J. C. Roberts, 
London. 

6362. Improvep CusHIon for Inva.ips, E. G. Down, 
London. 

6363. AppaRATus for DELIVERING CHANGE, F. Purvis, 
London. 

30th March, 1894. 


6364. Enoines, S. H. Adams, York. 

6365. Feepinc ScutcHers with Corton, J. 8.” Hoyle 
and C. Southwell, Bury. 

6366. ELecrric Arc Lamps, E. V. Cooke, Lancashire. 

6367. ALJUSTABLE BLow-PIPE Ho.per, W. Simpson, 
Barrow-in-Furness. 

6368. TIGHTENING TELEGRAPH Wires, E. A. Hoad and 
P. Simon, London. 

6369. Tires of Pneumatic Cyciges, A. Hamilton, 
Belf: 


ast. 
6370. Drivinc Gear of Roap VeEnIcuEs, F. Sykes, 
Barnsley. 
6371. Packine for VaLvE Rops, E. H. C. Oehlmann, 


Ow. 

6872. Dornan for Piston-rops, J. Williamson, Man- 
chester. 

6373. Pruventinec Straw from CorLine uP in THRasn- 
inc Macutyes, T. Poschmann, Berlin. 
74. Toy IMITATING a CREEPING ANIMAL, C. Adam, 


Berlin. 
6875. Cycies, R. Harrington and A. Anthony, Wolver- 
hampton. 


mpton. 

6376. Support for Cookine Apparatus, K. Campbell, 
Glasgow. 

6377. ENVELOPE or WRAPPER OPENER, T. W. Platten, 
E 


ssex. 

6378. Pumpinc Apparatus for Liquips, 8. H. Adams, 
York. 

6879. Lock for Wixpow, A. Hunter, Hebburn-on- 
T. 


e. 
6380. Drinkinc VESSELS, R. E. Roberts and G. J. 
Smith, Liverpool. 
6381. ImpRoveD CurRLERs for Harr, H. H. Pearce, Bir- 
mingham. 
6382. Fotpinc SHarts for Go-carts, J. M. Wilson, 
Lancashir: 


e. 

6383. Encine Cut-orF Gear, T., R., and W. Lees, jun., 
Manchester. 

6284. Propucinc Loopep Fasrics, W. Rumpf, Man- 
chester. 

6385. Driving Banps, &., C. Peach and 8. Evans, 

erby. 

6386. - Borers, W. Harman, Stockton-on-Tees. 

6387. Distance InpicaTiInc Apparatus, G. Thom, 
Liverpool. 

6888. Fuget Economisers, T. Sykes, Manchester. 

6389. ELastic InsuLATING Compositions, R. Hutchison, 
Glasgow. 

6390. Razors, J. Lang, Glasgow. 

6391. SasH Winpow, C. A. Monday, Croydon. 

6392. Brip.es, H. Kirk, Birmingham. 

6393. Strap Brakes, T. M. Grant, A. Kelly, and C. 
D. B. Hansen, Glasgow 

6394. Dravocnts and like Games, A. R. Tindall, 
Glasgow. 

6395. WaTER Meters, J. Sharp, Glasgow. 

6396. Suip’s TeLEcRapss, E. J. Griffin and J. Macnab, 
Glasgow. 

6397. Boat Propusion, W. H. Lutherand J. Cockburn, 
G 


Ww. 

6398. Stream WincueEs, T. M. Grant, A. Kelly, and C. 
D. B. Hansen, Glasgow. 

6399. APPLIANCE for HoLpinc Horses’ Bits, G. Wilson, 
Sheffield. 

6400. Taps for Liquips and Ft vuips, W. Bradley, 
Sheffield. 

6401. REFRIGERATING APPARATUS, J. J. Musto, London. 

6402. ELecrric Accumucators, G. E. B. and T. W. 
Prickett and A. G. Gold, London. 
6408. Guarp for CaRvinG and other Forks, W.S. Frost, 
London. ; 
6404. Hanp Press for Pressinc Tea, &c., R. Roberts, 
London. 

6405. Hottow Bopies of Cement, &c., J. F. Kleine, 
London. 

6406. KryLess Watcues, W. Ehrhardt, London. 

6407. WaLKING Stick FERRULES, J. W. Chamberlaine, 
London. 

6408. Coo.ine Mik, F. Bateman, London. 

6409. Vermin Trap, D. McKillop, t ondon. 

6410. FurniTuRE Castors, C. Walsh and G. Rushton, 
London. 

6411. ComBINED VENTILATOR and Sky.iaut, J. Welch, 
London. 

6412. Corron Macuines, G. Paley and J. A. Sutcliffe, 
London. 

6413. Dust-pans, SHovets, &c, F. J. Hatchman, 


London. 

6414. SHoE for Horsgs, T. Cloke and W. J. Standbrook, 
London. 

6415. Winpow Fasteners, G. A. Farini, London. 

6416. SHow Carbs for ADVERTISING, G. W. Younger, 


mdon. 

6417. ELectric Switcues, A. Essinger and T. Harden, 
London. 

6418. STopPpERING and Seatine Jars, J. W. Horner, 
London. 

6419. Erevators, E. Edwards.—(C. Bentzin, Germany.) 

6420. ENoravinG Macuings, W. and T. 8. Taylor, and 
H. W. Hobson, London. 

. Hypravutic Foramnc Presses, E. Reynolds, 
London. 

6422. Arn Compressors, N. Laschet, London. 

6423. Storace of INFLAMMABLE Liquips, 8. Williams 
and R. H. Twigg, London. 

6424. Razor Protector, H. R. Bevis, London. 

6425. TRANSPORTING MaTsRIALs, A. G. Brooks.—(F. D. 
Marshall, Denmark.) 

6426. Manuracturinc Caustic Sopa, T. Craney, 
London. 

6427. Brakes for VeLociPepes, R. Hoffer, London. 

6428. Music Stanp, J. W. Slade and J. H. Slade, 
London. 

6429. CENTRIFUGAL Macuines, E. M. Lévy-Samson, 
London. 

6430. CartripcEs, W. Aubert, jun., London. 

6431. WasHine Smoke, E. Wardle and J. H. Evers, 
London. 

6482. Maxine WirE Heaps, W. L. Wyse.—( Weyers and 
Co., Germany.) 
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6433. Svuprryrne Feep-watTer to Borers, J. I. 
Thornycroft, London. 

6434. Fisnino Nets, A. Strohmeyer, London. 

6435. Tmwe-cHeckine Device for Cass, G. C. Marks. — 
(H. Heubert, France ) 


6436. Heatinc Water, &c., L. Schittelndreyer, 
London. 
6487. Prorectinec Sarps or Vrasets, G. H. Jones 
1D 


on. 
6488. Improvep Hooxs and Eves, W. Sutcliffe, 
London. 


Slst March, 1894. 

6439. CanpLe Horper, L. P. C. Jacquet-Maurel, 
London. 

6440. Gas Apparatus for Warmina Rooms, G. Bray, 
Bradford. 

6441. Denrat Enorves, H. D. Fitzpatrick.—(K. A. 
Peirce, United States.) 

0442. Mecuanism for Movina Doors, J. A. McElroy, 
Glasgow. 

6443. Icr-crram Macutnes, U. Panicali.—(@. De Giorgis 
Italy.) 

6444. Ventriatine Fans, R. Tootall and T. Tootall, 
Darwen. 

6445. Treatinc Sewace Rervuss, C. R. Illingworth 
and D. Arthur, London. 

os. ae or Pounper for Fcrze, D. Shearer, 

ork. 


6448. Cuarn Biocss, A. Ashmore and 8. Wilkes, Bir- 
mingham. 

6419. Consrruction of Srerroscopes, G. W. Hawker, 
Staffordshire. 

6490. Prixtixne Corton Goons, W. E Kay and The 
Thornliebank Company, Ld , Manchester. 

6451. Wixpina Yarn, F. S. and F. D. S. sandemann, 
Glasgow. 

6452. Bornrsa Hyprocarpons, J. McA. Denny and 
R. H. Gourlay, Glasgow. 

6058. Linrya Rar_way Tosners, D Sinclair, Hertford 
shire. 

6454. Cycce Tires, M. L. Orr, E. 8 Chavasse, and J. 
Voss Birmingham 

6455. Sprinc Traps for THrowrse Taroers, C. E. 
Taunton, Birmingham. 

456. ReaR-DRIVING GEaR for Cycies, W. Devoll, Bir- 
mingham. 

6457. Pens for Game and the like, G. F. Morant, 
Gloucestershire. 

68. Dynxawo-ELEcTRIC Macutnes, 8. Z. de Ferranti, 
London. 

6459. Toy Animas, T. Gare and T. S. Hardemann, 
Manchester. 

6460. AvTomatic VaLve for IRRIGaTORS, J. Raab, Man- 
chester. 

6461. GRaIN-BINDING Harvesters, A. McGregor, Man- 


chester. 
6462. Mrxture for Freezine or CuHILuine, K. Edmunds, 


mdon. 

64638. Coucn, T. M. Markham, W. T. Davies, and W. 
P. Hoskins, Newcastle-on-Tyne. 

6464. Horse Couiars, C. Atkinson, J. M. Porter, and 
W. A. Brown, Leeds. 

6465. Propuctnc Designs on CiotH, S H. Sharp, 
Leeds. 


6466. Covers for Spitroons, &c, J. Hoffmeister, 
London. 

6467. Hotprast for SasH-Ling, D. Melvin and J. Cran- 
ford, Alloa. 

6468. BLotrine and other Porous Papers, F. Duffett, 
London. 

6469. COIN-FREED AMUSEMKNT-MACHINES, C. Ingrey, 
London. 

6470. Cant Door Fasteners, J. Neild, Manchester. 

6471. Propuction of Szwn Button-Hoxgs, J. Allen, 
London. 

6472. Preventinc Cotiisions, 8. Simmons.—({A. L. 
Simmons, United States.) 

6473. Smoke CHANNEL for ToBacco Pspes, J. G. Knight, 


ublin. 

6474. Rotary Swacine Macurnes, C. H. Stocks.—(A. 
J. Langelier, United States.) 

6475. Or Encises, C. Markham, Sheffield. 

6476. APPLICATION of Brakes to Cycies, R Muschamp, 


H. Liptrott, London. 

6478. PortaBLe Fores, W. P. and A. E. Browne, and 
R. S. Bozon, Birmingham. 

6479. Pwevmatic Tires, L. Stroud, London. 

6480. AxLe Boxes of WHEE xs, D. Laffin and G. Moore, 
Liverpool. 

6481. Sprxninc Fiprovus Mareriat, 8. H. Brooks, R. 
4. Doxey, and J. W. Compston, Manchester. 

6482. TeLEPHONE Systems, P. Moreau and J, Munier, 
London. 

6483. Sewrnc Macutnyes, C. T. Neumann, London. 

(484. Dvernc Apparatus for Fuipres, B. ‘hies, 
Cologne. 

6485. Grip Hook for Ropes and the like, F. T. Hogg, 
London. 

6486. Pxeumatic Soe for Boots, &c., A. W. Foster, 
London. 

6487. ApsusTaBLE Wrencu, &., E. A. Humphrey, 
Lo 


ndon. 

6488. Frsisnixc Textite Fasrics, T. Illingworth, 
mdon. 

6489. Fonnexs, G. C. Marks.—(H. Kittel, Germany.) 

6490. : aaa for Cooxrxe in Ovens, J. W. Neilson, 
mdon. 

6491. Convertinc Exectric Currents, 8. Pitt.—(4. 

Blondel and Sautter, Harlé, et Cie., France.) 
6492. Grates for Furnaces and Borers, J. B. Torres, 


London. 
64938. Hotpers for Postace Stamps, &c., W. Hill, 


ndon. 

6494. Vessets for Preservinc Foop, G. Mason and 
Co., Ld., and R. Cawley, London. 

6495. Prorectinc Pires, E. Hermite, E. J. Paterson, 
and C. F. Cooper, London. 

6496. Oroans, T. Casson, London. 

6497. Dismyrectant So.vtions, E. Hermite, E. J. 
Paterson, and C. F. Cooper, London. 

6498. Furnaces, &c., R. Stone and E. J. V. Earle, 
London. 

6499, Batutne Tuss, E. Edwards.—({0. Reiche, Ger- 
many. 

6500, Arr-TIGHT Device for Borties, &c., L. Noél, 
London. 

6501. Pumprne Devices, T. H. Rushton, London. 

6502. Vatves for Prevumatic Trres, J. H. 
London. 

6508. LucuTinc Gas Burwers, &c., T. V. Dieren, 
London. 

6504. Lapres’ Hat Hoipers, J. Merchant and A. E. 
Major, London. 

6505. APpaRatus for Postic Recreation, D. Young.— 
(4M. Kohl and L. Serwotka, Germany.) 


; 2nd April, 1894. 

6506. Motion for Looms, B. Lupton and R. H. Place, 
Halifax. 

6507. Cork Tires, E. Shinn and W. Mackenzie, 
Dublin. 

6508. Garnpew Srats, J. E. Holyoak, Leicester. 

6509. Cars and Sarety Seats, &., E. W. Warner, 
Fryerning. 

6510. —— of Rattway Carriaces, B. R. Wills, 


ndon. 

6511 Foo SienaLtrse on Rattways, W. B. Wallace, 
London. 

6512. Dynamo-eLectric Generators, F. H. Royce, 
Manchester. 

6513. CycLes, H. Oakley, Southampton. 

6514. Cyvcte Brakes, J. Holt, Birmingham. 

6515. Hair Piss, W. H. Bird, Birmingham. 

oe Stove and Fire Lieuter, C. Melbourne, 


on. 
6517. Cocoa, H. Boisselier, Enfield. 
6518. a Carrier for Maarc Lanterns, A. Thorp, 


London. 
6519. Sewine Macutnes, F, Simmons, London, 








6520. ManeLinc Macutnss, The Keighley Ironworks 
Society and A. Overend, Keighley. 

6521. BLEAcHING ApraRatus, B. Cawthorn and J. P. 
Cornett, Newcastle-on-Tyne. 

6522. Makinc Paper Pu tp, J. P. Cornett, Newcastle- 
on-Tyne. 

6523. ApsvstaBLe Feet for Lappers, B. G. Simpson, 
Sheffield 

6524. AxLE Bearine for Tip Wacons, E. W. Drury, 
Sheffield. 

6525. Brackets, S. Harris, J. E. Sheldon, and J. 
Cumberland, Birmingham. 

6526. Ticket Cases for Bookixa Orricers, J. Alcorn, 
—— 

6527. Workinc Wixpow Buinp Ro tiers, J. Adair, 
Waterford 

6528. Dynamo-ELectric Generators, F. H. Royce, 
Manchester. 

6529. Srgam Generators, G. V. Priestley, Leeds. 

6530. Petroteum and like Enorves, G. W. Weather- 
hogg, Lincoln 

6531. CycLe Sappie Cover, H. Boote and W. Wood, 
Birmingham. 

6532. Resprrator, F. Bennett. Hastings. 

6533. Pavina and Keres, E. Wells, Kingston-on- 
yhames 

6534. WaTERING Cans, G. A. Farini, London. 

6535. Heatrnc Apparatus, A. Fehlen and Princess 
Company, London. 

6536. PenHoLpers, F. Harrop and W. Boyles, London. 

6537. Deap-raLL Rat and Vermin Trap, R_ King, 
Palborough. 

6538. ConsrructTion of Frre-pLaces, J. W. Taylor, 
London. 

6539. Gas Esarnes, A. Earnshaw and T. Oldfield, 
London. 

6540. Cyc_e Caains, R. Wootton and B. Hewitt, Bir- 
mingham. 

6541. Macarines for Serrinc, &c., Typ, J. Salomon, 


6542. Carr for Lavinc-orr Dresses, L. A. Call, 


6543. Grinpinc Marsie and Srone, F. 8. Rechtsteiner, 
London. 

6544. Puorocraputc BackGnounp Carrier, M. M 
Simmer, London. 

6545. Pcanr, E. P. Whalley, Bushey. 

6546. Birt for Anrwats, J. Palmer, jun.—(W”. Touch, 
Burmah.) 

6547. Avromatic Letrer and Bix. Fives, H. Simmons, 
London 
6548. Mait 
London. 
6549. GasHOLDER Guipes, C. D. Abel.—(4. Klonne, 

Germany.) 
6550. PREVENTION of Drown1no, 0. Imray.—(Baron A. 
von der Ropp, Germany.) 
6551. Sprayer for WasHinc Pants, W. W. Bonny 
and J. Banfield, Maidstone. 
6552. FrrEpRoor Fioors and Roors, J. H. Blakesley, 
London. 
6558. Rotter Skate WHEEL, C. A. Moody and G. N. 
Stroud, London. 
6554. TeLecrapH Po.es, Bullers Limited and E. J. 
Chambers, London. 
6555. INDIA-RUBBER WATERPROOF GARMENTS, B. Glass, 
North Melbourne. 
6556. Barus, H. Riley, London. 
6557. Matrress, B B. Mills.—(A. Barbier, France.) 
6558. Warminc Apparatus, G. U. and M. B. Fowler, 
London. 
6559. Nicut Licuts, &c., G. C. and M. B. Fowler, 
London. 
6560. Cycies, E. Marié, London. 
6561. Hanp Trucks, H. 0. Thomas. London. 
6562. Penci: Saarpeners, J. Y. Johnson.—( The Eagle 
Pencil Company, United States.) 
6563. Winpow Frames and Fittines, G. H. Couch, 
Croydon. 
6564. Borrie for Mucitace, H. Mack, London. 
6565. Heatino Device, E. Kirbis, London. 
6566. Preventine the Deposit of AsHes, E. 
London. 
6567. Hooxs and Eves, 8. H. Crocker, London. 
6568. Hooxs and Eyes, 8. H. Crocker, London. 
6569. CoLLAPSIBLE PeraMBULaTORS, L. Thiele, London. 
6570. Sueepr Saears, W. Creed, jun., London. 
6571. CanDLesTick, C. Pratten, London. 
6572. Exvastic Hinces, E. Hoheisen and C. Fieg, 
London. 
6573. Securrne Carpinec Comps to Carps, E. Herkner, 
London. 
6574. VEGETABLE MasHers, R. H. Kenny, London. 
6575. Means for DIsPLayING ADVERTISEMENTS, R. 
Poulter, London. 
6576. Locks, J. J. Ridgway, London. 
. Steam Generators, C. 8. Galloway, London. 
6578. CENTRIFUGAL PressERs of Fryers, J. C. D 
Smithies, London. 
6579. CasuH Titis, G. W. Green, J. G. Barron, and C. 
Markell, London. 
6580. Automatic Door-cLosinc Apparatus, L. Poil- 
vache, London. 
6581. Mancracture of Lack Wixpow Burvps, R. F. 
Carey, London. 
6582. SpeeD InpicaTors, C. Spratt, London. 
6583. gerne, the Tyne of Hops, E. 8. Tapply, 
mdon. 
6584. FasTenine Boxss, C. E. Hunter, G. Robson, and 
A. Langford, London. 
6585. DovusLe Lever Gear, H. T. Bullmore and H. J. 
Heérapath, London. 
6586. Hancrne Curtains, A. J. Boult.—(Z. Janssen, 
Germany. 
6587. Hatcues for Vessets, D. Levack, A. Walker, 
and V. Jones, London. 
6588. LirE-savinc Apparatus, &c, I. W. Richards, 
London. 
= ree for Cans and the like, R. Bowes, 
ive: 
6590. SusPpenDinc Curtains, A. J. Boult.—(£. Janssen, 
Germany.) 
6591. Brickwork, C. Heinzerling and A. Hoxter, 
London. 
6592. Stoprerine of Borrzes and the like, W. B. Rand, 
London. 
6593. Rarbway CarriaGE Covp.inos, A. J. Boult.— 
(K. Diederichs, Germany.) 
6594. eames Sea Water, &c., H. E. Fouché, 
mdon, 
6595. CuTtery, L. Raynaud.—(R. Kunz and Hofmeister 
Freres, France.) 
6596. a CaLcULATING Macutnes, M. Hearn, 
mdon. 


Devivery Sranparp, E. T. Zohrab, 


Erpff, 
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6597. Suips’ Sreerine Gear, &c., A. MeWilliam, 
Glasgow. 
-. Tg for Broocues and the like, G. Key, Stafford- 


6599. Ties, A. P. Pollok, Buckinghamshire. 

6600. Improvep Bicycte Sappie, I. G. Chatfield, 
London. 

6601. Packace for PutvervLent Souxnstances, D. H. 
Greene, London. 

6602. Corntarn Hotper, H. W. and E. W. Hutchinson, 
and F. 8. Phillips, London. 

6603. ImpRoveD HanDLE, R Campbell, London. 

6604. Mutes for Sprnxino, T. Gowers and J. Taylor, 
Manchester. 

6605. Winpows, R. Pennington, Liverpool. 

6606. Etecrric Licats, C. A. Allison.—(The Electrical 
Speciality Company, United States.) 

6607. Boppins for Sprnninco Frames, W. Gerhardi, 
Manchester. 

6608. Improvep TiLes for GaRpENs, C. Mather, Man- 
chester. 

6609. MuLes and Twiners, A. Platt-Higgins, Man- 
chester. 

> Seen Exposures, A. Watkins, Here- 


ford. 
6611. ApsusTaBLE Hammock Back, &c., W. W, Pound, 
Devon. 





6612. Macuines for Drituinc Purposres, T. Woof, 
London. 

6613, OXYHYDROGEN Jet for Lanterns, A. Blechynden 
and W. Dunlop, Barrow-in-Furness. 

— Hare Brus, J. A. Richards and D, A. Saunders, 

xeter. 

6615, Excentric Ciip for CycLe Sappies, W. Johnson, 
Coventry. 

6616. Automatic Water Gavars, G. M. Marchant, 
Huddersfield. 

6617. WarerPRoor Fasrics, M. Berlowitz and 8. 
Salomon, Manchester. 

6618. Groovina Macuines, H. W. Morgan and C. M. 
Loring, London. 

6619. Weavine Terry Pitt Fasrics, R. Hadfield, 
Manchester. 

6620. Boots and SHor3and the like, A. J. Marriott, 
Leicester. 

6621. Onrarntnc Ferrocyaniprs, J. B. Readman, 
Glasgow. 

6622. SHutrte Guarps, &c., for Looms, J. Gath, 
Bradford. 

6623. Execrric Licatine Apparatos, P. R. Allen, 
London. 

6624. Srram Capstans, &e., J. T. Towlson, Great 
Yarmouth. 

6625. Apvertisina, W. Johnson, Liverpool. 

6626. SiaNaLLtinc in Rartway Trains, J. Rosie, 
Glasgow 

6627. Picture Corp Suspeyver, F. R. Baker, Bir- 
mingham 

6628 Curtatn-rop Brackets, F. R. Baker, Bir- 
mingbam. 

6629 Rartway Ticker Case, R. M. Berry, Dublin. 

6630. Friction CLutcars for Transmitrina Rotary 
Morton, F. L. Croft, Bradferd. 

6631. CuarcoaL Frres for Cutmyary Purposes, E. E. 
Marshall, Bradford, 

6632. Waeers for WHrect® Venicres, W. P. W. 
Weatherill, Manchester. 

6633. Brarixes for Sprnpves or Suarts, W. Paterson, 
Dundee. 

6634. Merat Laruine, 8. T. Harvey and J. Bartlett, 
London. 

6635. Crowns of CyeLte Forxs, R. Wootton and F. H. 
Griffiths, Birmingham. 

6636. Door Furniture, C. H. Westley, Birmingham. 

6637. Apsustrxe the Seats of Doa Carts, FE. Widdall, 
London. 

6638. CLosina WaTrER-TIGHT Doors, H. E. G. Earle, 
London. 

6639. Manuracture of Sweetmeat Toys, E Hérissé, 
London. 
6640. VENTILATING 
Featon, London. 
6641. Cuain Links, G., G. M., and J. J. Stevenson, 
Glasgow. 

6642. PerameuLaToR Contarninc Icrp Fountarns, J. 
Kiralfy, London. 

6643. Gotr Cius Hanpies, J. McHardy and C. G. 
Gordon, London. 

6644. Trunks, W. H. 8. Westlake, London. 

6645. Horn; of Wuere.s for Ventcies, C. B. Marks, 
London. 

6646. Forceps and Instruments, W. C. Longmate, 
Hounslow. 

6647. Stream and Gas Generator, &c., N. Eaton, 
London. 

6648. Rat_roap and other Tres, J. Neafie, London. 

6649. InpicaTor for Evectric Bevis, A. Kershaw, 
London. 

6650. Pens, W. H. Johnson, London. 

6651. CycL_e and other Tires, D. Laffin and G. Moore, 
Liverpool. 

6652. Topacco Piprs and Cicar Ho.pers, A. Torrance, 
Live: S 

6653. Sosa Screw Tureaps, &, F. Braun, 
London. 

6654. AxLe-Box, C. C. Longridge and J. D. Twinberrow, 
London. 

6655. Fire-soxes for Locomotives, M. Reynolds, 


UNDERGROUND Workinas, J. 


ndon. 
6656. TwiLtinc Jacquarp Macuings, R. Hutchison, 
ndon. 
6657. DiapHRaGM Pump Apparatus, C. C. Leclaire, 
ndon. 
58 Ferp waTer Heater, W. N. Morriss and R. H. 
Smith, London. 
6659. Compounp and other ProvectiLes, M. Tweedie, 
London. 
6660. Revo.vine and other Lamps, &c., J. Main, 
London. 
6661. ELectric Switcues, T. J. Rorke, London. 
6662. Bui_prne and otker Briocks, W. F. F. Bevis, 
London. 
6663. Fittines for CaTTLe-carryino Suips, J. Rooth, 
London 
6664. Wispow Frames and Fittinos, G. H. Couch, 
Croydon. 
6665. CHEeckING the Sates of Books, A. D, Southam, 


London. 

6666. Moucp Boarps for Piovcas, J. A. McGeoch, 
London. 

6667. AGRICULTURAL IMPLEMENTS, J. A. 
London. 

6668 Harrows, J. A. McGeoch, London. 

6669. InsuLaTors, J. C. and G. Fuller and W. E. 
Langdon, London. 

6670. Tires, P. Davies, London. 

6671. System of Drarnace, D. Arthur and C. R. Iling- 
worth, London. 

6672. a Tires for Cyc_es, H. L. Phillips, 

mdon. 

66738. Dyes, H. E. Newton. — (The Farbenfabriken 
vormals Friedrich Bayer and Co , Germany.) 

6674. Wrappina Newspapers, H. E. Newton.—(R. Hoe, 
United States.) 

6675. Process for Maxine Cakes of Soap, G. Derville, 
London. 
76. Suspenpers, E. Irmischer, London. 

6677. Luminous Inscriptions or Siens, A. R. Upward, 
London. 

6678. ArtiIFiciaL Lumper, J. C. Fell.—(C. A. Smith, 
United States.) 

6679. Gas Propucers and Furnaces, C. W. Pinkney, 
London. 

6680. Winpasses, J. Wiegenfeld, London. 

6681, StoraGe of ComPRessEp AIR or Gas, W. Timmis, 
London. 

6682. VENETIAN BLinps, E. Dubois, London. 

6683. Arn Suips, E. W. Martelli —(N. R. Gordon, Aua- 
tralia.) 

6684, Wueets, 8. J. Cluff, Dublin. 

6685. APPARATUS for TRANSMITTING Force, R. Snyers, 


McGeoch, 


mdon. 
6686. MrcHawism for CONVERTING Motion, C. H. Beadle, 


mdon. 

6687. Repropuction of Drawtnas, I. J. Rubie and J. 
E. MacManus, London. 

6688. Brnt1arp Tas_es, G. P. Wornum, London. 

6689. LinE-CHALKING Apparatus, C. E. Anderson, 
London. 

6690, Actinic Prints, E. J. Tobin and F. G. Bement, 
London. 

6691. MerHop of Makino Horsesnogs, C. C. Jerome, 
London. 

6692. Game, J. Bosch, London. 

6693 Heatine Gases, I. I. Gugenheimer, London. 

6694. Suspenpers for Stirrup Leatuers, G. Biebuyck, 
London. 
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6695. Domestic Sanitary PriumaBine, J. F. Trew, 
Gloucester. 

6696. Gas and Or Motors, R. J. F. Mostyn, Dart- 
mouth. 

6697. TuBes, J. Ritchie, Glasgow. 

6698. Rac Enarnes, T. Milne, Belfast. 

6699 Bucket, P. B. Southworth, London. 

6700. Exposive, A. Price, London. 

6701. Stove Pipe or Five Creaner, A. Y. Graham, 
London. 

6702. Pepat or TrRrADLE Mrcnanism, D. Peglaw, 
London, 


——— 
ne 


om, Done Suipes for Cameras, A, Clarke, Basing. 
6704. CuLINARY and other UrensIzs, &e., J. Short 
’ 


me. 
6705. Conveyine Arr and other Gases, 8, H, W 
Hereford. » SH. Wright, 
6706. CaRBURETTING Apparatus, J. and J. Parkes 
Birmingham. ” 
707. Door Fastentnas, J, Hiraji, Manchester, 
6708. Tricycies, C. H. E. Betts, Halifax. 
6709. FasTenines of Metat Boxes, A. J, 
Bristol. 
6710. Lusricators, F. W. Crossley and J, Atkinson 
Manchester. : 
6711, PortaBLe Boor and Shor Rack, W. T, Black, 
Vol tol 


Rees, 


Northampton. 
6712. Secr-actine Sprina Hovper, Lea and Perring 
Birmingham. , 
6713, ASCERTAINING ConDITION of Liquips, C. T. Menke. 
Birmingham. ‘ 
6714. Tus; for Stram Borers, &e, KR. D. Smillie 
Glasgow, : 
6715. Trunk Locks and Fasimximos, A, J 


Bates 
Wolverhampton. 








SELECTED AMERICAN PATENTS, 


From the United States’ Patent Office Official Gazette, 


511,760, Stream Esoinw inpicator, W. M. Dod, 
Dayton, Ohio.—Filed June 22nd, 1893, 

Claim.—(1) In a steam pressure indicator, the com. 
bination of a cylinder having the air chamber B; the 
piston-rod, the head of which is adapted to move iy 
said chamber; the penctl arm attached to said piston ; 
the rotating drum; and means for preventing the 
entry of air to, or the escapement of air from thy 
chamber B, whereby an air cushion is formed to exert 


Sil 760} 






coal 


MN LL 


pressure against the piston head, as herein described, 
(2) The combination with the piston; of a cylinder 
having an air chamber in the upper portion thereof; 
and means for forming an air cushion therein to 
eo nterbalance the pressure exerted by the steam on 
said piston, whereby the presssure of said steam will 
be recorded in graduated and uniform lines, as herein 
described. 


511,829. Turret Toot Macutne, G. &. 
Hartford, Coan,—Filed March 13th, 1898. 
Clain.—(Q) In combination ina machine tool having 

a work-holding spindle, a revoluble turret, a base 
piece removably secured to the turret, a tool-holdiny 
spindle attached to the base piece and laterally 
adjustable thereon, and the flexible connecting ani! 
driving arm, all substantially as described. (2) In 
combination in a machine tool having the work-hold- 
ing live spindle ¢, the revoluble turret ¢, a rotary 


Wither 





spindle 9 su tet on the turret and provided with 
= nome for hal ding a shaping or boring tool, the flexible 
and extensible rotary arm i connecting the spindle 
driving gears on the turret with gears on a counter- 
shaft, the spindle driving gears g2, 9°, supported on 
the turret, the gear m secured to the countershaft /, 
the gear wheel / mounted on the yoke i removably 
secured to the countershaft, and the countershaft 
all substantially as described, 








Epps's CocoA.—GRATEFUL AND ComForTina,—“ B: 
a thorough knowledge of the natural laws whic 
vern the operations of digestion and nutrition, and 
y a careful application of the fine properties of well 
selected Cocoa, Mr. Epps has provided for our break- 
fast and supper a delicately flavoured beve which 
may save us many heavy doctors’ bills. It is by the 
judicious use of such articles of diet that a constitu- 
tion may be gradually built up until strong enough to 
resist every tendency to disease. We may ee eo 
a fatal shatt by keeping ourselves well fortified witt 
pure blood and a properly nourished frame.”—Civil 
Service Gazette.—Made simply with boiling water or 
milk. Sold only in packets, by Grocers, labelled— 
‘James Epps anp Co, Ltd. Homeopathic Chemists, 
London. —Also makers of Epps's Cocoaine or Cocoa 





Nib-Extract: A thin beverage of full flavour, now 
with many beneficially taking the place of tea.—ADVT. 


aie 




















ont Rema 






















CET een eae? 











Apri 20, 1894. 


THE ENGINEER. 





598 








— 
CARNOT AND MODERN HEAT, 
By Dr. Oxiver Lopes, F.R.S, 
No. XI. 


On rue MEANING OF TEMPERATURE, AND HOW IT I8 
* “THAT TEMPERATURE DETERMINES EFFICIENCY. 


, whole of material activity is caused by the trans- 
ietaon of energy from one body to another. So long as 
energy is not transferred it is inoperative. To make it 
effective, it must be handed on or transferred. For 
instance, so long as a weight remains raised or a bow 
bent, so long as steam is shut up in a boiler, no work is 
being done ; activity begins when energy is passed on 
from one body to another. — . 

Wherever energy exists in the mechanical form, of 
which the two principal varieties are motion and strain, 
the act of transfer is technically styled “ work ;” and 
the work done is a measure of the amount of energy 
transferred. ry , 

The performance of work necessarily involves a moving 
stress, a stress between two bodies moving in the 
direction of their forces; and the rate of work or “the 
activity” or ‘ power” is equal to the product of either 
force into the velocity of its point of application. Since 
the two forces of a stress are always equal and opposite, 
and since the two immediately acting bodies are always 
moving at the same pace, it follows that there is no 
resultant work done on the whole, but that one body 
gains in energy what the other loses. 

So much for the transference of energy when in the 
mechanical form. But energy may take other forms, 
such as electrical, chemical and P thermal; and the 
act of transference of these forms is not usually styled 
« work.” Consider the case of electrostatic energy. 

Two electrified spheres can share their energies if they 
are connected by a thin wire until—not until they have 
equal amounts, but until they are reduced to the same 
potential. It is this property, “ potential,” which deter- 
mines the transfer; and electricity tends to flow from 
high to low potential just as much, and under about the 
same limitations, as water tends to flow from high to low 
level, or steam from high to low pressure. 

Next, consider thermal energy. Two hot bodies can 
share their energies if they are put near or touching 
each other, until they reach the same temperature—not 
until they contain equal quantities of heat. It is not 
quantity of heat, but temperature, which determines the 
transfer; heat tends to flow from places of high to 
places of low temperature, and never by conduction in 
any other way. 

Since transfer of energy is essential to activity, and 
since temperature is the thing which determines the 


transfer of heat energy, it follows that temperature is | P® 


the thing which determines the activity or power to be 
derived from heat energy. 

But this is not the conclusion of the whole matter. 
The transference of heat as heat is not mechanical, 
and is not accompanied by work; it is a purely thermal 
process, nor would it have a mechanical significance 
save for the fact that heat energy in suitable and suit- 
ably-cireumstanced bodies may some of it take a 
mechanical form : and such bodies can therefore be made 
to do work by passing on their energy in this form instead 
of simply in the form of heat. 

With whatever energy remains in the form of heat they 
can do no work, but with that which has changed its 
form into mechanical energy, and been so transferred, 
work must have been done in the process. Substances 
adapted for the conversion of heat into mechanical energy 
are called working substances, and contrivances whereby 
these substances are enabled to pass on their mechanical 
energy in a mechanical manner constitute the invention 
of heat engines. 

By “suitable and suitably - circumstanced bodies” 
are meant substances able to expand or to increase in 
pressure considerably on the reception of heat, substances 
therefore contained in a closed or otherwise regulated 
vessel, not freely open to space. 

The mechanical form which heat energy most readily 
takes is the pressure energy of compressed gases or 
vapours, and the measure of their energy is p v; or, more 
exactly, | p dv, the product of their pressure and volume ; 
for it is by expansion against external pressure that they 
are enabled to do work, and no other way of getting 
work out of them is at present seriously contemplated by 
engineers. 

The above expression for the mechanical portion of 
heat energy, | pdv, assumes the practical possibility of 
infinite automatic expansion, which would be feasible 
only if we lived inavacuum. Itmight, therefore, appear 
that the extent of feasible expansion is controlled by the 
average surrounding pressure, viz., the atmosphere, and 
that we ought to write the expression for available energy 


Po 
as pdv, where the expansion is to occur from the 
» 
actual pressure p to the atmospheric pressure p,. 

_ But this incorrectly assumes the necessity of conduct- 
ing the operation in vessels open to the atmosphere ; 
whereas in closed vessels work can be got out of vapours at 
far below atmospheric pressure, witness the low-pressure 
cylinder of a condensing engine; the only thing which 
limits the range of expansion and of doing work in that 
case is the lowest available temperature. 

Imagine a piston being driven towards a vessel B by 
gas expanding adiabatically in a vessel A, and suppose 
the point of equilibrium of pressure has been reached so 
that motion ceases; it can be renewed by a cold douche 
applied to B. The final limit is obtained when no cold 
douche is practically available. That is when B is at the 
temperature of surrounding objects; then all further 


expansion in A ceases, its available energy has been ex- ' 





hausted. Hence the expression for available heat ene 

is determined either by the lowest pressure or by the 
lowest temperature available; and in the latter case it 
might be written pa v, where the expansion is to occur 
from the actual temperature T to the average or sur- 
rounding temperature T,. 

So much for the energy the working substance intrin- 
sically possessed in its initial condition; but now 
consider the possibility of supplying it with more. Why 
not warm it up, and thus ar it to expand afresh ? 
The simple criterion as to whether heat can be supplied 
to it or not, is whether there exists a source of a higher 
temperature. Ifa body at higher temperature be applied 
to it, heat will flow in and will enable more work to be 
done. So long as heat is supplied, expansion can proceed 
without limit, and when the supply is cut off, the sub- 
stance has still its intrinsic available energy wherewith 
it can expand down to ordinary temperature or pressure. 

Now comes the question of bringing it back again so as 
to enable it to go through the same changes again and 
again ; this bringing back demands the expenditure of 
mechanical energy, and the expulsion of the unavailable 
or waste heat. The most economical compression, that 
is the compression which demands least work, is compres- 
sion at the lowest practicable temperature, viz., along the 
atmospheric isothermal; and the lower this temperature 
is, the less back-work need be done. The waste heat 
must be withdrawn, because otherwise the substance 
cannot be restored to its old state; but this is a matter 
concerning “‘ entropy ”’ deserving of a separate article. 

Thus temperature determines efficiency simply because 
it is that which determines the possibility and the direc- 
tion of transfer of heat energy. 

If it be asked, thinking of molecular movements, why 
or by what process does temperature determine energy 
transfer, the answer is not so easy. But the question is 
a hind-before one. It is not easy to say on the molecular 
theory cf bodies what precise variety of motion constitutes 
temperature. We do not know whether it depends on 
molecular motion of translation, or of rotation, or of 
vibration, or of all three; and if we hed to define tempe- 
rature from this point of view, the task would be a 
difficult one. 

But the definition of temperature depends on none of 
these questions ; an answer to them may possibly be given 
in terms of our definition of temperature, but this defini- 
tion must be made on quite other and simpler grounds. 
Temperature is that which determines the transfer of 
heat. Whatever urges heat from place to place, that is 
difference of temperature; and the steeper the tem- 
rature gradient the more rapidly the heat flows, other 
things being the same. If any kind of molecular motion 
is ineffective towards the locomotion of heat energy, then 
that kind of motion is not to be included under those 
which constitute temperature. If any kind of heat 
motion does tend to be transmitted along a chain of 
molecules, then that does constitute temperature, to the 
precise extent to which it ccntributes to heat transfer. 
The molecular theory of the conduction of heat must be 
complete Lefore the molecular theory of temperature is 
complete. The one theory embraces the other. 

We have just spoken of heat motion. If the motion 
to be transmitted is not that which constitutes heat, then 
the thing which controls its transfer is not temperature. 
Thus, for instance, a wind or other stream of fluid tends 
to spread or diffuse itself out laterally, and its diffusion 
has nothing to do with temperature; but then neither 
has its motion anything to do with heat. 

All material motion is motion of molecules in one 
sense, but wherever it is associated with appreciable 
momentum, or moment of momentum, it is not heat. 
Motion of a railway train, of a bullet, of a river, of a 
spinning top, or of a fly-wheel, is not heat. Nor is the 
motion of a tuning-fork or a vibrating shaft. Heat 
motion is essentially the intangible motion of particles 
whose phases and modes cannot be discriminated. Visible 
and perceptible motion is not to be included. The quiver 
of a sounding ly approaches nearest to heat motion 
in its minute character, but the fact that it is possible to 
point out nodes and ventral segments, the fact that it is 
possible to attach mirrors to reflect light, or beads to be 
seen through a microscope, the fact that it is possible to 
describe the motion and to draw curves to represent it— 
these facts form sufficient ground whereon to deny the 
applicability of the term heat. Heat motion must not 
appeal to us as motion at all, or, if we know it to be 
motion, it must be of a perfectly irregular inaccessible 
ultra-microscopic kind, po only amenable to law through 
the statistical doctrine of averages. Any perception of 
an individual character about the motion of molecules, 
any discrimination or regularity detected in it, at once 
suffices to remove the so regulated movement from the 
domain of heat. 

It will be said that this bases the definition of heat 
upon our ignorance and incapacity. So it does. It is 
most true. Heat is a term invented and used to cover 
our ignorance, and the science of heat enables us to deal 
in a manner precisely with what would otherwise be 
beyond our definite control. 

e laws of heat are the laws of the irregular and in- 
tangible motion of particles of matter too small to be 
individually dealt with. If ever they come to be dealt 
with individually, or if otherwise their motion comes to be 
discriminated, then the science of heat will have made a 
step towards becoming a branch of dynamics, and one 
domain of our ignorance will have been encroached upon. 

Whatever disability thus attaches to the term heat, 

recisely the same attaches to the term temperature. 

e two things are inseparably united, and light thrown 
upon one will illuminate the other. 

As I have elsewhere* expressed it, “the very terms 
‘heat’ and ‘temperature’ are undynamical blinkers 
appropriate to the consideration of particles in the lump.” 

It will be convenient to make some further quotations 








* Phil. Mag., July, 1893, page 29. 


from that Philosophical Magazine article, because it 
explains distinctly how it happens that temperature and 
efficiency are so intimately connected, and it traces the 
analogies and the differences between heat and other 
forms of energy. 


The idea of potential energy belongs to the temporary order of 
ideas, to which the dissipation of energy and eager. law of 
thermodynamics belong, and is appropriate to the present period 
when we have not yet learnt how to deal with molecules 
individually, 

The kinetic energy of a set of gas molecules is only really avail- 
able when it is combined with momentum or angular momentum, 
i.¢., When the motion of a majority of molecules has the same sign, 
when there are more plus terms than minus in either their trans- 
lational or their angular velocity ; in other words, when there is a 
wind or cyclone. A stream of particles can be utilised, as by a 
windmill or a Pelton water-wheel, and that is an example of avail- 
able kinetic energy. But usually the energy of fluids can only be 
utilised in the potential form ;asin a hydraulic press or steam boiler. 

To say that all potential energy will turn out be really kinetic 
may be true enough, but it is not at present a specially helpful 
truth, for even in cases—such as compressed alan we actually 
know it to be kinetic, we are bound for all practical purposes to 
treat it as potential, since the available working-power of a spring, 
or of compressed air, of gunpowder, of Leyden jars, and of man 
other things, depends on their potential energy alone; and suc 
other energy as they may possess is conveniently ignored, as not 
concerned in any practical transformations or activities which we 
can bring about ; it remains as an untransferable, and therefore in- 
active or useless residuum, 

This is the real meaning of available energy, it is the portion 
concerned in transferences, the portion which can be transformed, 
the portion which is able to transfer itself. Potential energy, as 
commonly spoken of, is always of this character. An unwound 
watch-spring has lost its potential energy, it contains a quantity 
of untransferable heat-energy. A hot body cooling is in the 
same case ; so long as it is hot, some of its heat-energy is trans- 
ferable ; and the transferable portion may well be regarded as and 
styled potential. As soon as it is cold, its residual heat-energy is 
untransferable, and therefore useless, 

Available or potential heat-energy readily transfers itself to 
space or to other bodies, just as compressed air readily leaks out 
of its reservoir ; and in so doing becomes less available. Even 
if it is all received by other bodies in the room, the potential 
energy of the contents of the room is to the extent of the leakage 
diminished. 

To say that heat-energy is constant in quantity is the same 
as saying that the molecules of an escaping gas need not part 
with their energy but may individually retain it. In the abstract 
either proposition is true: but just as it was only the compres- 
sion part of gas energy that was potential, or available for us, 
so also it is only the high-temperature part of heat-energy that 
is similarly available. 

It is customary and correct to say that the avaiable part of 
heat-energy is converted into other forms when allowed to be 
active and do work. A distinction is thus apparently drawn 
between heat engines, on the one hand, and water engines, com- 
pressed-air engines, or electric engines, on the other; because in 
them the water, the air, and the electricity flow away undiminished 
in quantity, and only at a lower level, pressure, or potential. 

This distinction is the cause of some confusion or bewilderment, 
and I verily believe of some incredulity. Professor Osborne 
Reynolds has shown, in bis interesting biography of Joule, how 
great were the difficulties felt by the most eminent men in realising 
that heat actually disappeared in a heat-engine ; that less heat was 
given to condenser than was received from boiler; that not only tem- 
perature fell but a/so heat was lost ; and we all know how Carnot’s 
theory was based on the contrary hypothesis. 

But one mode of avoiding what is reasonably felt to be an 
artificial and puzzling distinction, is to say that in all the engines 
mentioned transformation of available energy occurs as soon as 
activity begins, and that that engine is perfect which enables all 
the energy available to transform itself in the desired way. 

The potential energy of the raised water, of the compressed air, 
of the separated chemicals, disappears, and transforms itself into the 
motion of a turbine, a bullet, or a motor-dynamo ; the potential 
energy of the hot ‘‘ working-substance” disappears in like manner, 
and results in the motion of fly-wheel, belts, and shafting. 

It is inconvenient to speak of the energy of heat as kinetic. Itis 
much of it kinetic, just as the energy of compressed air and every- 
thing else may be kinetic ; but to us here and now its available 
portion is not kinetic, but potential. When we can deal with 
molecules it can be regarded how we please—alternately kinetic 
and potential, probably, like the energy of a vibrating fork ; or on 
the average half-and-half, like waves—but, till then, the kinetic 
energy of individual atoms is useless, it is the average energy of a 
group which alone is useful, and this is all that we attempt to 
utilise in every one of the cases cited. Practically useful kinetic 
molecular energy exists only when all the molecules are rushing 
one way ; and that is never the case with heat. 

By the energy of a spring we mean its energy over and above its 
useless energy of average temperature ; by the energy of a storage- 
battery, we mean the portion corresponding to the reduced lead 
and the peroxide ; by the energy of a waterfall, we do not mean 
to include the warmth of the water above absolute zero ; we always 
mean that portion of its total energy which we aim at utilising, 
and, sospeaking, we say that a peer. or a dynamo, ora turbine 
is an efficient machine. By the energy of a hot body we ought 
to mean that portion of its energy which it has over and above its 
useless ene of average temperature, the portion which it is 
willing and able to part with, the only portion we hope to use or 
aim at using ; and so speaking we might call a heat engine an 
efficient machine. 

We get a notion of low efficiency in the one case, of high 
efficiency in the others—we confuse ourselves sometimes with 
statements about the dissipation of energy—all because we per- 
versely attend to the energy of average temperature in the one 
case but not in any of the others. We have doneit naturally 
enough, because in that one case our attention was specially 
directed to the subject of heat; but it may bea help to realise 
that all the cases are essentially similar and on the same footing. 

True, a steam engine and boiler is not an efficient arrangement, 
only about 8 or 9 per cent. at the best, but that is because of the 
great unnecessary drop of temperature between furnace and 
boiler ; starting with the temperature of the loiler, and ignoring 
all energy below the temperature of the condenser, it may be 
efficient enough, 80 or 90 per cent. I ae. It is better not to 

retend to be able to use average molecular energy until we have 
mate how to do it. 

The portion of heat which can at a single operation be converted 
into work is very nearly the same as that which leaks away when 
a body is allowed to cool: just as it is the potential portion which 
disappears from a standing Leyden jar, or a running-down weight, 
ora rusting spring, or a leaky reservoir. The difference between 
the cases is that whereas the capacity of Leyden jars and tanks is 
constant, capacity for heatis apt to vary with the other conditions 
of a body ; hence intrinsic energy is not solely a function of tem- 
perature, but subordinately of volume also. This fact necessi- 
tates caution before the above statement can be regarded as 
complete. ; 

What a body will freely yield throughout a cycle of operations, 
that can be utilised. We cannot advantageously gain energy by 
pumping it. Whatever must be pumped is unavailable. We 
require an artesian well or automatic supply of energy if we are 
to get work out of it. 





This, then, is the reason why temperature plays so 
great a part in the availability of heat energy. 
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The storage of high temperature heat differs from the 
storage of high-level water or high-pressure gas, in this 
respect, that the thing stored is energy and not substance. 
The cases of stored high-pressure or high-level matter are 
comparatively simple; work can be got out of such matter 
uatil its level or pressure is the average level or pressure; 
no further, because beyond that they are not transferable. 
That their quantity should remain constant during the 
operation is natural, nobody imagines that the water or 
gas or steam is converted into work. The temptation to 
regard the storage of high-temperature heat as a similar 
case was strong, but fortunately it has been resisted. The 
thing stored in that case is itself energy, and is actually 
consumed in the act of doing work, that is, is trans- 
formed into other kinds of energy. 

But still the question of its transferability is as vital as 
in the other cases. So long as heat is transferable it is 
available for working purposes. Directly a body possessing 
it is at the ordinary temperature it ceases to be transfer- 
able, and is therefore unavailable. Its ‘‘motivity” or 
‘“‘ working power,” has disappeared. 

Whatever work can be got out of a body at the ordinary 
surrounding temperature (and plenty can be got, as for 


instance, out of springs, compressed air, and gunpowder), | 


it is obtained not from heat energy proper, but from 


some other form of energy. Energy not controlled by or | 
dependent on temperature, and transferable in quite other | 


ways. 








THE GIGANTIC WHEEL. 


A company has been formed under the name of “ The 
Gigantic Wheel and Recreation Towers Co., Limited,” to con- 
struct and work a wheel somewhat similar to the celebrated 
Ferris wheel. It is to be erected at Earl’s Court Exhibition, 
and the first length of one of the legs for the towers was 
placed in position this week. The general design of the 
whole structure is by Lieutenant J. W. Graydon, and the 
contract has been taken by Mr. W. B. Basset, m i 


anaging 
director of Messrs. Maudslay, Sons, and Field, who is | 





‘ 


ne 





example of light girder work. Each leg is 94ft. long, 24in. 
square in the middle, and tapering to 16in. square at each 
end. They are formed of four 34in. by 34in. by Jin. angles, 
joined by 2}in. by ~ bars, stiffened by gin. plates at 
intervals. They stand 24ft. apart at the foot, and 5ft. at the 
head, where they are joined by a cross-piece. The first 
length of the tower leg which has just been erected is 5ft. 2in. 
by 4ft. by 46ft. It formsa box girder, with 6in. by 6in. by gin. 
angles and din. plates, with a 5in. by 2$in. by gin. T stiffener 
on each side, and cross plates every 4ft. 

The axle is being made at Messrs. Maudslay’s works in 
| Lambeth, and the order for the carriages has been given to 
| Messrs. Brown, Marshall, and Co., of Birmingham. Of these 
| there are to be forty, each 25ft. long, 15ft. wide, and 10ft. 
| high, accommodating forty passengers. There will be eight 
| stages from which they can be entered, so that the wheel 
| will stop five times during each revolution, which will take 
about twenty minutes. The steel for the whole structure 
has been ordered, and is now being rolled by Messrs. Wm. 
Beardmore and Sons, of Glasgow. We are glad to hear that 
the erection of the wheel we oo approved by the London 
County Council, who might otherwise, when the work was 
finished, declare it to be a ‘‘sky-sign.”” The Gigantic 
Wheel will not be the only special attraction at the Earl's 
Court Industrial Exhibition. Captain Boyton’s entertain- 
ment of last year is to be repeated, but with steel shoots— 
or chutes—and steel boats. 











HARBOURS AND WATERWAYS. 


Methil.—The contract for the new dock which the North 
British Railway Company are going to construct from the 
plans of Messrs. Cunningham and Blyth, at a cost of about 
£200,000, has been let to Mr. John Jackson, of Westminster, 
and preparations have been made for commencing the work. 

Liverpool.—The Mersey Dock Board have given instruc- 
tions for an extension northwards of the Prince’s Landing 
Stage for a length of 400ft., and the construction of a new 
jetty from the south side of the south entrance to the Prince’s 
Half-Tide Dock to the north end of the floating landing-stage 
as extended, and for a bridge to connect the stage and jetty ; 
also railway lines in connection with the jetty having a 
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THE GIGANTIC WHEEL AT EARL’S COURT 


represented on the works by Mr. Efford. The wheel will be 
on the site occupied by the lighthouse last year, and the 
constructors hope to have it in working order by the end of 
June. It is to be 300ft. diameter, whilst the diameter of the 
Ferris wheel was 250ft., and it will have accommodation for 
1600 people, instead of 1368. 

But it is not only in size that the “ Gigantic” differs from 


the “Ferris.” If our readers will compare the accompany- | 


ing illustration with that of the American wheel in THE 
ENGINEER of July 28th, 1893, page 83, they will see that the 
structures which carry the axle-bearings are very different 
in appearance. The English wheel will be carried on two 
towers, 175ft. high, having on their tops, and at intermediate 
stages, saloons, surrounded on three sides by balconies. 
Communication with the top of these towers will be by lifts 
as well as by staircases, and they will be connected by a 
ay running through the axle of the wheel. This is to 

7ft. diameter, and will be built up of mild steel bars and 
plates ; whilst in the Ferris wheel the axle is a solid steel 
forging, 32in. diameter and 30in. at bearings. 

Another great point of dissimilarity is in the manner of 
driving. On the Chicago wheel there was a circular cast 
iron spur rack, with teeth 24in. pitch, actuated by a chain, 
which was driven from a steam engine. The new wheel is 
to be driven by a steel wire hawser 1jin. diameter. There 
will be two of these, one on either side, passing round grooves 
on the sides of the wheel, at 195ft. diameter; but it is only 
intended to use one atatime. The motive power will be 
taken from two 50-H.P. dynamos, and of these also it is calcu- 
lated that one will be sufficient, and the other merely in 
reserve. The electric force for these dynamos will be supplied 
by Messrs. G. C. Fricker and Co., who, as in former years, 
have the contract for lighting the buildings and grounds; 
and the directors propose to introduce some novel effects in 
the way of lighting up the wheel by electricity. 

The towers are being made and erected by the Arrol’s 
Bridge and Roof Company, of Glasgow. Each tower stands 
on four concrete blocks, 15ft. deep, 15ft. square at top, and 
18ft. by 19ft.at the bottom. The ground excavated is of firm 
compact sand, mixed with shingle. Each leg will be held to 
its concrete base by eight steel bolts 2}in. diameter and 12ft. 
long. The shear legs, with which Messrs. Arrol have com- 
menced to erect the towers, are themselves an interesting 


| junction with the dock lines of railway. The estimated cost 
| of the work is £120,000. The quay of the Egerton Dock at 
| Birkenhead is also to be raised and additional shedding 
| erected thereon; the quay of the Hornby Dock is to be 
| treated in the same manner, and a shed 900ft. long is to be 
| erected there. These works are estimated to cost £64,850. 
| The extension of the landing-stage has become necessary 
owing to the constantly increasing coastwise traffic, and the 
joining it with the railway system will prove of great con- 
venience in the transfer and conveyance of goods. 

King’s Lynn.—The report of the half-yearly meeting of this 
dock company shows that there has been considerable exten- 
sion of the traffic for the last half year, the receipts showing 
an increase of nearly 31 per cent. over the corresponding 
time of the previous year. The directors are enabled t to pay 
the full dividend on the preference stock and 1 per cent. for 
the year on the original stock, which has not received any 
dividends for several years. 

Boston.—The trade at Boston Dock also shows a consider- 
able increase over the previous year, the imports being 28 per 
cent. greater. 

Milford.—The tonnage of vessels entering the dock during 
the last half-year was 157,680, as against 133,877 in the cor- 
responding six months of 1892. 

Cardiff.—The scheme for forming a Harbour Trust and 
consolidating all the dock interests in this neighbourhood is 
taking a definite form. The committee appointed by the 
Cardiff Corporation have had interviews with Sir W. T. 
Lewis as the representative of Lord Bute, of the Bute Docks 
Company, and the Glamorgan Canal Company; with the 
representative of Lord Tredegar, who is the owner of a large 
area of land adjoining the docks ; the agent of Lord Windsor, 
another owner of dock land; the Penarth Dock Company, 
the Taff Vale Railway Directors, and the Barry Dock 
Directors. In none of these interviews did the repre- 
sentatives of the owners concerned express them- 
selves as hostile to such a scheme provided proper terms 
could be arranged. Two points were, however, made clear— 
one that no terms would be to on the part of the 
owners unless the rates of Cardiff were pledged as security for 
the payment of the interest on the purchase money ; and the 
other that the only terms on which the Corporation would 
proceed with the matter were on the basis of twenty-five 














years’ purchase of the average net income of the last three 
years. It is contended that as the Corporation can borrow 
at 3 or 3} per cent., this should be sufficient to prevent the 
possibility of aid from the rates. The opponents of the 
scheme point out that, although the Bute ks are now 
well managed, they only yield 24 per cent., and that it is not 
likely a public Trust would manage them to any greater 
profit. One difficulty to be got over will be the determination 
as to what land is to pass to the Trust as belonging to the 
docks apart from that now actually in use, and the price to 
be paid for this. The land adjacent to the docks has a large 
prospective value as building land, and while the Trust would 
not be justified in paying building price for it, the owners 
would be reluctant to part with it on other terms. Satis. 
factorily as the matter has advanced so far, the real difficult 

will commence when definite terms come to be settled with 
the numerous interests involved; and if the Corporation 

when the matter comes before them, decide to pledge the 
rates of the town and proceed in the matter, the task which 
the committee will have to perform is no light one. In the 
meantime the Bill for the new dock at Cardiff is to be pro- 
ceeded with. 


Navigation Congress.—The next meeting of the Interna. 
tional Congress on Navigation is to be held at The Hague 
during the present year. The last meeting of this Congress 
was at Paris in 1892. The subjects to be considered are :— 
(1) Construction of canals which allow a rapid transit, 
(2) Equipment of ports. (3) Prevention of blockades of ice, 
(4) Locomotion on canals and rivers. (5) Dues on navigable 
waters. (6) Relations between the profile of rivers and the 
depth of their channels. (7) Regulation of rivers for low 
water. 

Galveston.— Attention has been directed to this port from 
the fact of the arrival of the steamship Finsbury at Man- 
chester with a cargo of cotton from Galveston. Galveston 
stands only second to New Orleans in the amount of cotton 
exported. It is situated in the Gulf of Mexico, and its 
harbour is very extensive, but the channel is obstructed by a 
bar which used to have 11ft. over it. Congress has from 
time to time voted very large sums for the improvement of the 
channel, amounting altogether to nearly three-quarters of a 
million pounds, and a considerable amount is yet required to 
complete the works. About two miles of jetties have been 
carried out from the shore, the southern pier starting from 
the east end of Galveston and the other from Bolivar Point 
on the opposite side. These piers are constructed of fascines, 
mattresses and stone. Piles are first driven and then mattress 
work is sunk between them. On this, boxes made of wood, 
and basket work, 12ft. long by 6ft. wide and 6ft. high, have 
been placed. These boxes, after being floated into their 
place, are sunk by pumping in sand. The depth of water 
over the bar is reported to have increased to 16ft. 

Canals.—The report of the Leeds and Liverpool Canal 
shows that during the past year nearly ten miles of canal 
bank had been rebuilt or protected; about 3} miles of the 
canal had been deepened; and that the new reservoir at 
Winterburn had been of great service during the past dry 
season. The coal strike caused a loss of £6000, and ice- 
breaking entailed a loss of £1240. Notwithstanding the 
depressed condition of trade, the tonnage carried by the com- 
pany’s boats had increased. The dividend for the year 
amounted to 2? per cent. The chairman, at the meeting of 
the proprietors, spoke in very strong terms of the way in 
which they were being treated by Parliament in reducing 
their tolls. The action of the Board of Trade and Parliament 
in respect of canals he considered not only prejudicial but 
contrary to public advantage. They had invested a large 
amount of money under powers obtained from Parliament 
in improving their canal, on the faith that the tolls and 
charges allowed by Parliament would not be altered. But 
during the recent railway and canal rate agitation the Board 
of Trade and Parliament had assumed a hostile attitude 
towards these undertakings. After a long and continued 
struggle during several months, and after spending nearly 
£4000 in costs and incurring an incredible amount of labour, 
they had emerged from the struggle with the satisfaction of 
knowing that they had saved from absolute confiscation four- 
sevenths of the amount which had been sought to wrest from 
them, and almost half of which the Board of Trade proposed 
that they should lose. 


Birmingham Canal.—At the General Assembly of the pro- 
prietors of this canal the chairman had the same complaint 
to make as to their treatment by the Board of Trade. The 
directors had been enabled to satisfy the Joint Committee of 
Parliament that if the proposal of the Board of Trade, as 
formulated in the Provisional Order, were enforced, it would 
entail an annual loss to the company of upwards of £65,000. 
Owing to the heavy loss which would have arisen if the 
schedule of tolls proposed by the Board of Trade had come 
in force, the London and North-Western Railway Company, 
who are under obligation to make up any deficiency in the 
annual dividend, declined to extend the guarantee to the new 
capital required for works of improvement, and _ these, 
therefore, had to be withdrawn. The balance avail- 
able for dividend was £17,172, and the amount required 
to make up the dividend which had to be provided by 
the London and North-Western Railway was £31,618. 
The traffic on this canal had suffered severely from the 
coal strike. 


Forth and Clyde Ship Canal.—This scheme is once more 
being brought to the front, and a meeting has been held in 
Edinburgh, when the advocates and opponents had an 
opportunity of expressing their views. e meeting was 
anything but unanimous, one section advocating immediate 
action, and the other a waiting policy until the result of the 
working of the Manchester Ship Canal was better known. 
Tworival schemes were also advocated—one for making a canal 
from the Firth of Forth near Alloa, passing by Stirling to 
Loch Lomond, and thence from Tarbert to Arrochar, a length 
of 54} miles, with two locks, at an estimated cost of 
£8,000,000. The other commencing at Grangemouth, and 
passing nearly along the line of the present canal to the 
valley of the Kelvin, down which it would proceed to the 
Clyde. The length of this canal would be 29 miles, with 
a rise of 95ft. and twelve locks, estimated cost £7,000,000. 
The advocates of the shorter route claim, first, the advantage 
that it would be in immediate communication with Glasgow, 
while by the other route vessels would have to go a long 
way round to get there; on the other hand, there are the 
locks to poeta with, and the difficulty of obtaining water 
for them. It was also stated as the estimated 
cost of the shorter route, that if prices were calculated on the 
same basis as the longer one, the cost would mount up-to 
£18,000,000. The time gg in passing through the 
direct route is put at twelve hours, owing to the locks, as 
against eight by the longer way. 
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THE ANTWERP EXHIBITION. 


We constantly hear that international exhibitions have 
been overdone, and that both manufacturers and the 
ublic are tired of them, and yet before one is closed 
another is in preparation. So many are now contem- 
Jated that it seems that, like _ Sunshine, there must 
always be an international exhibition somewhere in the 


*Frokely the fact that most of the German and Bel- 
gian exhibits from Chicago had to be re-shipped to 


Antwerp, and that cheap rates have been offered for 
the transport of British and other exhibits from the 









BASSIN AUX 


Maritime Section in the Bassin aux Briques, and to con- 
nect it with the main building by a bridge; but at the 
beginning of this month no work had been commenced 
in this part. 

The contract for the roof of the main building was let 
to the Société Construction Baume, and that of the 
Machinery Hall to the Société d’Angleurs. The columns 
which support the roof are in both buildings made of two 
rolled joists, with cast iron distance pieces between them, 
and held together by clips. Openings are left in the 
distance pieces for the drain pipes from the gutters, which 
come between the two joists, and are thus easily acces- 
sible in case of a leak. The side walls are of wood, and 
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Antwerp; and Mr. W. Layton is secretary of the British 
Commission. The Lord Mayor is president of the 
London Executive Committee, and Sir A. K. Rollit chair- 
man; Messrs. W. J. Soulsby and K. B. Murray are joint 
secretaries. In the Gallerie de lIndustrie, Great 
Britain will occupy about 85,000 square feet. This will 
include Indian exhibits, but not Canadian. At the time 
of writing, the only British exhibitors who have made 
any progress in this section are Messrs. Hampton and 
Sons, of Pall Mall, who are re-erecting their reproduc- 
tion, in carved oak, of Lord Salisbury's Banqueting Hall 


| at Hatfield, recently shown by them at Chicago Exhibi- 


tion. 
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THE ANTWERP EXHIBITION—GENERAL PLAN OF GROUNDS AND BUILDINGS 


World's Fair, is the reason why 1894 has been selected 
for Antwerp’s second International Exhibition ; the first 
one having been in 1885. The site is, to a great extent, 
the same as that occupied by the former exhibition, on 
the west of the city, near the Scheldt, and within a 
mile of the principal hotels. It covers about 200 acres, 
but it was only possible to obtain so much land in acom- 
eer central position, by intercepting streets, and 


the roofs are covered with squares of zinc, set diagonally, 
with ventilating louvres at frequent intervals. The 
windows, which run all round the buildings—just under 
the eaves—are of white opaque glass with a yellow trans- 
parent border, the effect of which is very good. The 
total area of the main building, including the Machinery 
Hall, is 1,200,000 square feet. 

The most striking object outside the main building is 


ringing the Museum of Fine Arts, and several other | a tower, 200ft. high, erected by the Kemmerich Company 











Ventitator | 








The Machinery Gallery—see below—is 790ft. long, 
and 260ft. to 380ft. wide. M. Belliard is the chief engi- 
neer, assisted by M. Delchambre; but the distribution of 
space has been made by Mr. L. Bika, Member of the 
English Institution of Mechanical Engineers, Inspector- 
General of Belgian Railways. and Government Representa- 
tive for the Machinery and Electrical Department. The 
chief Belgian exhibitors in the Machinery Department 
are Messrs. Cockerill of Seraing, Couillet of Charleroi, 
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THE ANTWERP EXHIBITION—PLAN OF MACHINERY GALLERIES 


buildings, within the boundary of the Exhibition grounds. , as an advertisement of their extract of meat. This is 
The opening is fixed for May 5th, and as the King has | nearly completed, and numerous restaurants and kiosks 


promise 


to be present at the inauguration ceremony, it | for the sale of beer are in full working order; but with 


is not likely that it will be postponed; but at present it | these exceptions there is very little to be seen in the 


Seems impossible that any section can be ready by that 
time. June will certainly be well advanced before the 
Machine Gallery is in working order. 


The general’ arrangement of 
grounds, 
changes have been made to the original design, in order 


i gain increased space; and it is possible that the 
a will still be extended. Only last week the 
_—— which passes down the Rue d’Egmont was 
“averted, and the Rue du Peuple thrown into the 
American Plaisance.” It is proposed to establish the 





ounds, ‘Old Antwerp” will probably, when finished, 
e the most complete reproduction of medieval architec- 


| ture which has yet been attempted, but it is at present 
; the Exhibition and | very incomplete, and though a good deal of progress will 
will be seen by the accompanying plan. Many | certainly be made in the course of this month, it is not 
| likely to be open to the public till the latter part of May. 


From an engineering point of view, the most interesting 
structure in the grounds is a handsome concrete bridge, 
82ft. span, made by North’s Portland Cement Works. 
Great Britain is represented at the Exhibition by Mr. 
G. R. De Courcy Perry, British Consul-General at 









Bollinckx of Brussels, the Phoenix Works of Ghent, and 
La Meuse of Liége; whilst the Société Vieper of Liége 
and the Société Dulait of Charleroi will have large electrical 
exhibits. 

Amongst British exhibitors we observe the names of 
Messrs. Tangye, Fielding and Platt, Galloway, Smith and 
Coventry, Bryan Donkin and Company, J. H. Pickup and 
Company, the Westinghouse Brake Company, Picksley, 
Sims, and Company, Laidlaw and Watson, of Glasgow; 
TT’. Robinson and Son, Rochdale; J. Holt, Oldham; Burt 
and Company, Glasgow; Llewellyn, Haverfordwest; Coul- 
tas, Grantham; Royle, Manchester; Stevens, Coventry; 
Bratby and Hinchleff, Manchester; the Steel Forging and 
Ball-bearing Company, and the Sandblast Company. 

The machine gallery is usually the part of an exhibi- 





326 


THE ENGINEER. 





APRIL 20, 1894, 








tion where ventilation is more particularly required. Not | the Bourse, and the length of each trip will be about 


only is the public invariably attracted by machinery in | two miles. M. Champy says that balloon and car are 
motion, more than by most other exhibits ; but the steam | finished, though not yet on the ground, and that he will 
which escapes from the engines, the heat from the steam | be quite ready for passengers on the opening day of the 
pipes, and the smell of the lubricants, all tend to vitiate | Exhibition. 


the air. In the Antwerp Machine Gallery special arrange- | 


Another aeronautical attraction, the ‘‘ Castle in the Air,” 


ments for ventilating—see below—have been _intro- | is to be at the opposite end of the Exhibition grounds, 
duced by Mr. Bika. Rectangular conduits under the | from the starting place of the navigable balloon. This 


floor, with valves at frequent intervals, lead to a drum 
with revolving fans, placed outside the building. This 
machine, which is 8ft. in diameter by 4ft. wide, and has 
twenty-four blades, is made by M. E. Farcot, of Paris, and 
is driven by a high-speed engine of 65 indicated horse- 


power, designed by Messrs. Willans and Robinson, and | 


made by Messrs. Van den Kerkove and Company, of 
Ghent. It has a capacity of 1800 cubic feet of air per 
second. Small ventilators of the same description are 
placed in the wall of the electrical department at a height 
of about 10ft. from the ground. Mr. Bika has already 
found these blowers eflicacious for ventilating mines, and 
is confident that the machinery department will be free 
from smell and cooler than the rest of the building during 
the hot weather. 


‘* castle” consists of a platform, capable of accommodatin 
150 people, and provided with restaurant, &c., suspende 


| from a balloon with a cubic capacity of 2,600,000ft., or 


nearly three times as large as the Géant captive balloon 
in Paris. The platform will be kept at a height of 700ft. 
to 1400ft. above ground level, according to the pressure of 
the wind. Another novelty besides that of the size will 
be, that it will not be necessary to bring the balloon down 
to the ground in order to enter or leave the car. Small 
balloons running in guides, and with cars to contain a 
dozen persons, will serve as lifts; and they will be so 
connected that one will ascend whilst the other descends. 
As this exhibit is to occupy a piece of land at present 
taken up with rails on which goods for the Exhibition are 
being unloaded, it will certainly not be in working order 








———————seee 
a 


automatically by a system of levers, rods, and ratchet-wheels 


At the side of the line, near each station, is placed a cam 
consisting of an iron bar supported upon short piles or upo. 
the sleepers. Seen in plan the cam consists of a very wide V 
with its apex towards the line, each arm of the V bein, 

20ft. long and the versed sine 4}in. A vertical shaft fix 

to the body of the car carries a lever which can move 
in a horizontal plane, and provided at its end with roller 
which strikes the cam as the train passes. The vertical shaft 
actuates a two-armed lever normally held central, but ca, able 
of movement in either of two directions. Each arm o this 
lever is slotted in such a way, that after a motion of ltin, has 
been imparted to it, all the rest of the movement is lost ‘that 
is to say, is not transmitted to the indicator apparatus, ' The 
object of giving so great a movement to the first lever, is to 
allow for wear of tires or swaying of the vehicles. The whole 
of this gear is under the carriage near the buffer plank. The 
motion is again transmitted by two light vertical connecting. 
rods on the end of the carriage to a double-acting ratchet 
wheel fixed to the roof of the carriage, which gives a rota 

motion toa light horizontal shaft extending the length of the 
carriage, and to this the driving shaft of the indicators is 
geared by suitable bevel wheels. The train which has been 
fitted for the District Railway Company is running between 
Mill Hill Park and Hounslow Barracks, and the names of the 
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THE ANTWERP EXHIBITION — VENTILATION OF MACHINERY HALL 


Of the “side shows,” the one which is nearest comple- 
tion is that of Captain Boyton. A lake of 2} acres is 
being made, with concrete sides and bottom, faced with 
cement. This work is being done well, and very quickly ; 
whilst’ in most parts of the grounds the workmen are 
proceeding as leisurely as though they were in no hurry 
to finish. 

Adjoining the “ Water Show ” is the starting point of 


the * Navigable Balloon,” ani the machinery for gene- | 


rating the electricity to drive it. The balloon is in the 
form of a spindle, somewhat resembling the “ Cigar- 
ship” steam yacht built for Mr. Winans, about thirty 
years ago. Its diameter is 57ft., and the length from 
point to point 267ft.; including the propeller, it 
measures 284ft. over all. It will contain 500,000 cubic 
feet of gas. The car, which is closed, but with large 
windows, is divided into three compartments. The 
centre one is provided with a conning tower, and will 
contain all levers necessary to raise, lower, and steer the 
balloon, also to increase or diminish its speed. This 
compartment will be occupied by the captain; the crew 
will be in the rear, where the machinery is situated, and 
in front there will be a cabin with space for twenty-five 
passengers. The balloon has been designed, and, 
together with its accessory plant, is being erected, by 
M. Léon Champy, of Antwerp. The method of driving 
is similar to that of electric tramways with overhead 
wire. Two dynamos of 200-horse power each are driven 
by gas engines, manufactured by Messrs. Fielding and 
Platt. These are in place, as is also the gas appa- 
ratus to supply them, which is from Messrs. Dows, 
of London. A 125-horse power motor, in the car 
of the balloon, has been made at the Oerlikon 
Works, and will be connected with a wire running from 
the generating station to the Bourse, by means of a cable 
and asmall trolley. The wire will run at a height of 
100ft. from the ground, and where possible will be 
carried on the ordinary telegraph poles; whilst the eleva- 
tion at which the balloon will travel will vary; an auto- 
matic coiling apparatus for the cable coming into play 
when it descends. There will be a station on the roof of 


at the inauguration ; though we are informed that it has 
been made, and is now in Brussels, waiting to be sent to 


| Antwerp as soon as the ground is clear. 











| ROBERTSON’S RAILWAY STATION INDICATOR. 





Some time ago, in our issue of December 23rd, 1892, page 
553, we described and illustrated a system for indicating 
inside a railway carriage the name of each station as it is 
approached. The system was invented by Mr. Robertson, 
and at that time a full-size model was exhibited in Victoria- 
street, S.W. Since then the matter has been taken up by 
Messrs. J. Hubbard and Co., of 4, St. Helen’s-place, E.C., 
and on Saturday last we a + a join a 

rty for the pur of inspecting the working of the appara- 
a ao one of tere belonging to the District Ratiway 
Company. The party was received at Ealing by Mr. Wm. 
Egerton Hubbard, Chairman of the Joint Committee of the 
Docks, who explained that the apparatus had been thoroughly 
tested for at least three months on the Albert Dock Railway, 
under the supervision of Mr. Vernon, the engineer to the 
Dock Company, and the results obtained were so satisfactory 
that it was decided to fit up a train at once. 
that in order to make an exhaustive test of the mechanism 
and find out weak places, the apparatus was fixed in an 


engineer’s shop to shafting running continuously at 95 revolu- | 


tions per minute. After making 1,500,000 revolutions— 
equivalent to many years’ work—it was examined, and no 
appreciable wear was found in any of the working parts. 

The general features of the invention remain the same as 
at the time of our previous notice, but some improvements in 
detail have been made. In the roof of each compartment is 
fixed a box containing two horizontal parallel shafts, one 
above the other ; upon each shaft a star wheel is fixed at each 
end, and over these pass two endless chains supporting a 
number of cards. Each card bears the name of a station, 
and also has space for advertisements. From the inside of 
the compartment the passenger sees a semi-cylindrical glazed 


case fixed to the roof of the carriage ; and inside this “<4 _ | 
; e | 
easily be seen Fad 3 side | stone breakers, a derocheuse, by Lobi 


cards are visible, each placed at an angle of 45 
vertical, so that one card can 


We understand | 


stations appeared in due course quite satisfactorily ; and in 
order that the cards may be readily visible at a. the glass 
case is placed between the two lamps which light each 
compartment, and a bell rings each time the cards move in 
order to attract the passengers’ attention. Upon the District 
Railway each apparatus will be provided with forty-two cards, 
and as the pot do not always run upon the same branches 
an ingenious method has been adopted for moving the cards. 
Near the junction of each branch line will be placed a set of 
four, five, or six cams, as the case may be, so as to move out 
of the way those cards which are not required upon the 
particular branch. This enables any coach to be used upon 
all parts of the line. The apparatus is remarkably simple, 
and should supply « iong-felt want, as it is at present often 
very difficult to see the names of the stations. ; 

It is believed that the receipts from the advertisements will 
well recoup the promoters, as the demand for space has 
already been considerable. 

A model can be seen at 4, St. Helens-place, E.C., the tem- 
porary offices of the company, of which Mr. W. S. Page is the 
secretary. We may add that this invention is not brought 
before the public for subscription of capital. 








THE REGULATION OF THE IRON GATE AND 
OTHER CATARACTS ON THE DANUBE. 


We commence this week on page 332 the publication of 
engravings relating to the construction and machinery of this 
great work for regulating this the largest river in Europe with 
one exception. We are indebted to Mr. Bela de Gonda, the 
Chief of the Department of the Navigation of the Interior, of 
the Irongate works, and of maritime constructions, for the 
photographs which we shall use, and for much valuable 
information on the project and its execution. The engravings 
we publish this week show four of the different kinds of 
dredgers and rock smashersin use. Fig. 1 of our engravings on 
page 332 shows what is known as the sound ship; it carries 


|@ number of rock borers, breakers, and the apperetus for 


wor) them. Fig. 2 shows an American rock boring and 

chiselliog ship ; Fig. 3 shows one of 4 very “ e awe 
} ; > $ one oO! e 

dredgers at the Iron Gates; and A 5 one ot Oe a 


of the compartment. The apparatus is set in movement | probably return to the subject in our next impression. 
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RAILWAY MATTERS. 


Ir is stated that an electric railway, sixteen miles in 
length, will be built at Klampenborg, Denmark. 


Tux Duke of Westminster has presented a petition 
against the Central London Railways (Extension of Time) Bill, and 
the South-Eastern Railway Company has withdrawn its petition 
against the Charing Cross, Euston, and Hampstead Railway Bull. 
The Brighton, Rottingdean, and Newhaven Direct Railway 
Abandonment Bill bas been referred to the chairman of the Com- 
mittee on Ways and Means as an unopposed measure, 


On the 18th inst. Mr. Edward Chapman, one of the 
directors of the Manchester, Sheffield, and Linconshire Railway, 
with Mr. Pollitt, general manager ; Sir Douglas Fox, consulting 
engineer, and Mr. Ross, chief engineer, inspected the site of the 
sroposed central station, near Townhead-street, Sheffield, and also 
fravereed the whole of the route of the suggested district railway to 
Eckington. The party returned to Manchester in the evening. 


Av the North-road locomotive shops of the North- 
Eastern Railway at Darlington extensions are being undertaken, and 
it is reported that there is a likelihood of their being made a more 
important centre for the construction of engines, as there is some 
difficulty in extending the Gateshead Works, owing to the altera- 
tions to the high-level bridge, whereas at Darlington there is plenty 
of room for extensions. he workmen there are engaged in the 
construction of five of the twenty locomotives that the company 
has arranged to build, 


In reporting to the Board of Trade on the rear collision 
that occurred on the 5th ult. at Bettisfield Station on the Cambrian 
Railways, Major Yorke says:—‘‘ This collision was caused by what 
must be regarded as a deliberate departure on the part of station- 
master Roberts from the rules laid down for working the line by 
means of the train tablet system,” but from the evidence it appears 
thatit was one of those <4 which are constantly being made, 
often necessarily, and although it introduces a permissive system, 
it is seldom that an error in judgment as to time as in this case 
occurs. 

Tux Committee of the Folkething on the Danish 
Government Railway Bills recommends the adoption of the Govern- 
ment measures regarding the construction of a State railway in the 
environs of Copenhagen, the laying of a coast line between the 
capital and Helsingir, the establishment of steam communication 
between Copenhagen and Malmi, and the concessions for various 
private railway undertaki The majority of the members of the 
Committee are in favour of meeting the expenditure entailed by 
these undertakings, which is estimated at from fifty to sixty 
million kroner, by means of a State Loan. 

Tue railway carriage and wagon builders, our Wolver- 
hampton correspondent writes, ti well engaged upon con- 
tracts both on home and foreign account. Brown, Marshall and 
Co,, Britannia er Carriage and Wagon Works, Birmingham, 
have obtained a further order from the Assam Bengal Railway 
Company for a number of additional bogie iages, and seventy- 
one bogie carriage under-frames, with fittings for erection in India. 

let i! five cx ite carriages 41ft. long 








The comp order its of p 

by 7ft. 9in. wide, divided into two first and two second-class com- 
partments, with lavatories ; also sixty third-class carriages 41ft. 
oo by 7ft. wide, with nine compartments ; and ten composite 
brake, postal, and luggage vans, 41ft. long and 7ft. 9in. wide. 
These carriages are for metre gauge, and are all to be fitted 
with Pintsch’s patent gas lighting apparatus, and with antomatic 
vacuum brakes. 

A Boarp of Trade report has been published on the 
collision that occurred on the 23rd February at Talerddig Top on 
the Cambrian Railways. In this case as the 12-30 p.m. up train 
from Aberystwyth was ing over Talerddig Top the drawbar of 
a coach in the middle of the train gave way, and the train becom- 
ing separated, the automatic continuous brake came into action, 
and immediately brought both portions of the separated train to 
rest. The a. engine which had been assisting the train up 
the Talerddig incline, and which had been uncoupled and was 
following the train a few yards in rear, ran into the tail of the train 
owing to the latter coming suddenly to a stop. The locomotive 
superintendent proposes, in future, to aie t an improved 
pattern of drawbar, and an examination will ouseabie be made of 
the drawbars, &c,., of any other old rolling-stock which may be in 
use on the line, 


Ir is popularly supposed that cars are meant for carry- 
ing freight ; a little observation shows that actually their chief use 
is for storehouses, and this fact appears in Europe as well as in 
America, And this, says a writer in an American paper, not only 
in the hands of the negligent consignee, who takes his own time 
to unload, but also in that of the presumably careful carrier, who 
keeps his cars standing on sidings several times as many hours as 
he keeps them moving. Someone has pointed out that the elaborate 
freight statistics of the Prussian State Railroads recently published 
showed that the average mileage of freight cars in the last year 
was only 10,347 miles, Assuming, says he, that the average speed 
of freight trains is 18 6 miles—pretty fast for freight—per hour, 
the cars were moving only 555 hours or 23 days in the year, and 
therefore stood still at stations 342 days. He estimates that the 
average number of runs per car was 150; the statistics show that 
51 of these were made without load, leaving 99 runs when the car 
was loaded and unloaded. The legal allowance of time for these 
operations is 16 hours each, equal to 66 days for the 99 runs. For 
switching, three hours, he thinks, ought to have been enough, the 
running time being little more than six ; this would require 19 
days more. This accounts for 108 days of the car’s time ; what on 
earth was it doing on the other 257 days! And why should there 
be a car famine every year! After all, he has little to ¢ t as 
aremedy, except that freight trains ought to be run at night and 
be loaded and unloaded by day—apparently not considering that, 
to get through, many must run night and day. 


Tue Portland Transcript gives the following account 
of the raising of a Canadian Pacific mogul engine that ran off an 
embankment into Harvey Lake on the night of January 13th, 
The work was carried on under great difficulties, with the ther- 
mometer often being at 30deg. below zero, and a snow blowing 
over the lake at times more than 50 miles an hour, causing a sus- 
pean of the work for days ata time. In preparing to raise the 
ocomotive, weighing sixty tons, 16 holes, 3}in. diameter and 20in, 
deep, were drilled in the solid rock, and as many steel posts were 
planted and set in lead. These were for fastening guy lines and 
purchases, and the men who drilled and set the posts were kept 
from freezing by the aid of fires kindled upon the snow. A number 
of ingenious fastenings for purchase blocks were made very near 
the track by sinking heavy oak timbers in trenches at the ends of 
the ties that were tamped with gravel and wet, which after twenty: 
four hours were frozen so solid that they were quite as strong as 
the iron fastenings upon the bluff, Very heavy sheer poles 30ft. 
in length were. built and erected to overhang the pt me Bros 
and were provided with two sets of very heavy ship blocks and 
falls for lifting, and two of equal strength were placed in position 
for pulling from the bluff. As no diver was employed, every- 
thing was done from the surface, and every precaution was taken 
to prevent delay to trains. By the aid of a swinging mirror 
attached to a long pole, with light thrown upon it in the night by 
a dark lantern, successful fastenings were made to the engine 15ft. 
under water with heavy grappling hooks. The driving-wheels 
were badly en led in boulders, rendering it next to impossible 
to move the monster. With three locomotives working upon inde- 
pendent purchases, and aided by the buoyancy help of the water, it 
was fi drawn to the surface. At one time, while attempting 
to raise the engine and tender, it was found that the locomotives 


NOTES AND MEMORANDA. 


In London, 2600 births and 1609 deaths were registered 
last vous or 102 and 96 below the average, The annual death-rate 
was 19°3, 


Tue deaths registered last week in thirty-three great 
towns of England and Wales corresponded to an annual rate of 193 

r 1000 of their aggregate population, which is estimated at 
0,458,442 persons in the middle of this year. 


Ir is reported that an English officer, named Harring- 
ton, has discovered in India a working telephone between the two 
temples of Pauj about a mile apart. The system is said to have 
been in operation at Pauj for over 2000 years. In this connection 
the Electrical World observes that Egyptologists have found unmis- 
takable evidence of wire communications between some of the 
temples of the earlier Egyptian dynasties; but whether these 
served a telegraphic, telephonic, or other purpose, is not known. 


Tue Cunard Perey Lucania, which left Sandy 
Hook lightship at 8.45 on the 8th inst., passed Browhead at 
11.55 p.m. on the 12th, reached Queenstown at 3 a.m. on the 13th, 
and anchored off Liverpool at a quarter to three o'clock in the 
afternoon, She was somewhat delayed by a haze between Holy- 
head and the Mersey, but she steamed from Queenstown to Holy- 
head at the rate of 23 knots. The Lucania’s passage from New 
York to Queenstown was performed in 5 days 13 hours 40 minutes, 
at an average rate of 21°66 knots. 


Berwin is not usually thought of as a port, as the 
rivers and canals are navigable only by small vessels ; but they so 
wind about the city that few parts of it are far from a landing. In 
1893 there were 45,762 arrivals and 45,359 departures of these craft in 
Berlin, which landed 4,921,233 tons of freight there and carried 
away 582,332; while 4359 craft, carrying 421,836 tons, passed 
through tbe city. Among the arrivals were 3504 of passenger 
steamers, 4304 of tugs towing other craft, 612 of freight steamers, 
and 37,312 of sailing craft, the latter with an average capacity of 
149 tons, Stone, sugar, and lignite are among the principal 
freights. 


An account of the observations made on the diurnal 
variation of the tension of aqueous vapour, by M. Alfred Angot, at 
the top of the Eiffel Tower since the end of 1889, shows that at the 
height of 300 metres the change of vapour tension during winter 
does not exceed a few hundredths of a millimetre. During the 
eight months beginning with March a single maximum was 
observed during the day at 9 a.m., and a minimum at 5 p.m., 
while in the adjacent Parc Saint-Maur there were two maxima, at 
9 a.m. and 8 p.m., and two minima, at 4 a.m, and 4 p.m. It 
appears that the variation of vapour tension, as observed in ordinary 
meteorological stations, is a ate phenomenon, limited to the 
lower strata of the atmosphere. 


EXPERIMENTs on the limiting proportions of an explo- 
sive mixture of ethane and oxygen and ethane and air, have led 
to the following conclusions :—(1) When mixed with oxygen, a 
mixture containing 3°3 per cent. of ethane will not explode even 
under a pressure of nearly 1300 mm, of mercury ; a mixture con- 
taining 4°6 4 cent, of ethane explodes very slightly under a 
pressure of 250 mm.; while one of 4°5 explodes at once under a 
pressure of 350 mm. Mixtures containing more than 8 per cent. 
of ethane explode too violently to be manageable. (2) When 
mixed with air, a mixture containing 3-8 per cent. of ethane will 
only explode when the pressure is as high as 1530 mm., while a 
4 per cent. mixture wahelia under a pressure of 596 mm. 


THE erosion of sewer inverts where the velocity of flow 
is considerable has been investigated by city engineer Andrew 
Rosewater, of Omaha, Neb., who finds in that city that the wear 
is mainly for a width of 18in. to 24in., and amounts to 2in. or Jin. 
after a dozen years of service. A noticeable feature is found on 
curves, where the greatest erosion is always found on the inside of 
the curve. The Engineering Record says Mr. Rosewater conjectures 
that “ the centrifugal force carries the water in an oblique position 
in ing around the curves, throwing the sediment to the lowest 
end of the section on account of its greater specific gravity, and 
this sediment concentrates all the rubbing against the brickwork 
on the inner side, where it is massed, causing it to wear out faster 
than where the water alone comes in contact.” 


REFERRING to the quantity of roll surface in a roller 
mill, a writer in the Mil/er’s Review says :—It is not in being short 
in corrugated surface that mills suffer, but in smooth surface. 
Two pairs of rolls can be so corrugated as to make 70 per cent. of 
middlings, and yet we often find but two pairs of smooth rolls 
following two pairs of corrugated, all of the same size, in small 
mills, In this ey ea is discovered a manifest inconsistency, 
for, while it is possible to so shape the corrugation of the breaking 
surface as to reduce the output of middlings to the exact capacity 
of the two pairs of smooth rolls, it is at the same time doubtful if 
such is ever done, and, if not, an unnecessary waste is the result, 
Flour runs to feed, and feed may to some extent run to flour on 
account of overcrowding the smooth rolls. There is no real 
economy in such shortening of roller surface in any mill, and mill- 
ing engineers and others interested and engaged in designing mills 
should see to it that this is not allowed, 


At a recent meeting of the Royal Dublin Society, 
Dr. J, Alfred Scott described a method for colouring lantern slides 
for scientific diagrams and other purposes, The author explained 
that the gelatine surface should be soaked and then drained. In 
this damp condition the aniline dyes may be applied in watery 
solutions with a brush; the depth of colour depending on the 
strength of the solution and the length of time it is allowed to 
act on any one spot. The colours most suitable were found to 
be eosin, tartrazine yellow, vesuvin, indigo-carmine, These 
colours can be mixed without forming any new chemical bodies of 
a different colour, and spread very evenly. Eosin is, however, 
liable to fade, if very pale ; it should therefore be painted rather 
more intensely if the slide is intended to be often in the lantern, 
Coloured inks suitable for writing with a pen on plain, cleaned 

lass can be made by thickening solutions of aniline with 10 per 
cent, of dextrine ; good colour for this purpose being eosin, and 
iodine green, A good, nearly black, colour may be made from 
writing ink, ‘‘ encre-noire,” made slightly alkaline with ammonia, 
and thickened with 10 per cent. dextrine, 


Tux following are among some recent changes in the 
United States Patent-office rules :—In some recent changes in the 
** Rules of Practice” for the United States Patent-office, Rule 64 
has been repealed, It reads as follows :—‘“‘ The first step in the 
examination of an application will be to determine whether it is in 
all respects in proper form, If, however, the objections as to form 
are not vital, the examiner shall proceed to the consideration of 
the —a on its merits, and in such case he must, if possible, 
in his first letter to the applicant state all his objections, whether 
formal or otherwise, and until the formal objections are disposed 
of, further action will not be taken upon the merits without the 
order of the Commmissioner.” Instead of this the following rule 
has been adopted :—‘‘ Where the specifications and claims are 
such that the invention may be understood, the examination of a 
complete application and the action thereon will be directed 
throughout to the merits, but in each letter the examiner shall 
state or refer to all his objections. Only in cases presenting 

tentable substance will requirements in matters of form be 

isted upon.” The meaning of this seems to be that while an 
examiner may still specify incorrectness in form as one of the 
reasons for rejecting an application, specifications or drawings will 
not be sent back for sovedien unless the examiner believes, after 


MISCELLANEA. 


THE students from the Westminster Technical Insti- 
tute—which has been formed through the munificence of the 
Baroness Burdett-Coutts—will visit the Highgate Museum of 
Sanitary Appliances at 3.30, on Saturday afternoon next, the 2st 
inst., when a short address will be given by Mr. T. de Courcy 
_— M.I.C.E., under whose direction the museum has been 
‘ormed, 


WE understand that Mr. Thomas Parker, M.I.E.E., by 
whom the electrical plant and motors of the Liverpool Overhead 
Railway were designed and carried out, and who has resigned 
his connection with the Electrical Construction Company, has 
registered a new firm with the name and title of Thomas Parker, 
Limited. Mr. Parker will probably carry on new works at Wolver- 
hampton, where his name was formerly known in the firm of Elwell 
Parker, Limited. 


AN elaborately illustrated account of the Manchester 
Ship Canal is being prepared by Mr. G. Herbert Bayley, 
A.M. Inst. C.E., and Mr. Horace C. Bayley, in two volumes 15in. by 
12in. It will be a pictorial record of its construction from 11th 
November, 1887, to 1st January, 1894, and will contain a large 
number of original photographs. Its cost will be fifteen guineas 
per copy, and there will be but fifty prepared. It will be 
published by Mr. J. E, Cornish, St. Ann’s-square. 


On Saturday a meeting of the directors of the Man- 
chester Ship Canal Company was held, under the chairmanship of 
Lord Egerton of Tatton, to consider certain rumours as to the 
financial position of the company. The chairman of the finance 
committee, Sir Edward Jenkinson, submitted a report which con- 
firmed a statement made at the recent half-yearly meeting of 
shareholders, to the effect that the company had still £800,000 of 
unappropriated money, in addition to an immense —— of plant 
available for sale, which would gradually be turned into money. 


Tue House of Commons Committee have an important 
Bill before them in the form of the Swansea Harbour Bill, Sir Richard 
—_— presiding. A formidable array of counsel have it in hand, for 
andagainst, The opposition consist of the Swansea Corporation, the 
English Crown Spelter Company, the Cape Copper Company, and 
others. The principal object of the Bill is the enlargement of the 
Prince of Wales’ Dock. Lord Swansea gave substantial evidence, 
and, after a few other witnesses, the committee adjourned. The 
local impression is that there are strong arguments for its passing. 


In a statement of the health of the borough of 
Worthing, in a quarterly report presented to the Town Council, 
the medical officer states that during the three months under 
review there was no death from any form of fever, nor from any 
notifiable disease. Only eight cases of the various classes of 
disease which require to be notified were reported to the medical 
officer during the three months. Under the direction of Mr. Man- 
sergh, an expenditure of £40,000 or £50,000 for sewerage, and 
nearly £20, for water supply, is now being incurred, and the 
death-rate during the three months mentioned was, it is reported, 
only 13 0 per thousand. 


Ons of theimportant Bills of the session is now before the 
House of Lords Committee. This is the Bill to dissolve, and re-incor- 
porate, and to confer further powers upon the Port Talbot Com- 
pany. The promotion is supported by Mr. Littler, Q.C., Mr. 
Pember, Q.C., and Mr. Fitzgerald, and, if granted, means an ex- 
penditure of £600,000. It is opposed by the Great Western Rail- 
way Company, the Rhondda and Swansea Bay Railway, the Neath 
Harbour Commissioners, the Earl of Jersey, and Messrs. Charles 
Evan Thomas and Henry Jeffrey, of Bushby. The opening 
counsel remarked, in the course of his address, that the scheme, 
if necessary, ‘‘ would be supported by the greatest financier in the 
world.” Mr. Rees Jones, commercial manager of the Ocean 
Collieries, said that their colliery, at the head of the Garw Valley, 
turned out 160,000 tons a year, and this could be largely increased 
with better facilities. Messrs. Watson, Pyman, E. Thomas, O. H. 
Thomas and Mr. Foster Brown strongly supported, and the com- 
mittee adjourned. 


SPEAKING at a banquet held on the 13th inst. at 
Salters’ Hall to celebrate the 500th anniversary of the foundation 
of the Salters’ Company, the Right Hon. T. H. Huxley referred to 
the movement which began some twelve years ago in the City 
to promote the interests of industry by encouraging scientific 
research in its various departments. One thing which was import- 
ant to the human race at this time, he said, was to catch capable 
men wherever they could find them, and to give them an oppor- 
tunity of developing their faculties so as to be of the greatest 

ible use to their people and their country. The system which 
id not do that was a mistake and a blunder. He did not look to 
what was called the unification of London with any degree of 
satisfaction. He did not desire to see anything which limited or 
which put an end to individual and corporate life which had 
existed there for 500 years. The tendency of all democracies, 
however great and good they might be, and however just and 
right their inspirations were, as they were told they were—the 
great tendency of all was to believe in the doctrine of human 
equality. It was a profound mistake, which some of these days 
they would find out and rue the consequence of. He thought that 
the existence of the Corporation of London was one of the con- 
ditions by which that doctrine might be prevented from acquiring 
the great domination which it might otherwise have. 


A Locat Government Board inquiry at Sutton, Surrey, 
concerning an application of the Epsom Joint Hospital Board for 
permission to borrow £2500 to purchase eight acres of land to the 
west of Banstead Downs whereon to erect a fever hospital for 
thirty-two patients, was concluded on Tuesday. The site, it was 
stated, was well isolated, being about 400 yards from the nearest © 
house and double that distance from the next nearest, was central, 
and, the subsoil being chalk, was in every way fitted for the pur- 

se to which it was intended that it should be put. The excreta, 
Ke., from the typhoid patients would be burnt, but the rest of the 
sewage would be treated by irrigation on the land. Mr. Baldwin 
Latham was the chief witness called by the opposition, and he con- 
tended that if the sewage were treated as proposed there was a 
very considerable risk of the underground channels from which the 
Sutton Water Company obtained their supply being injuriously 
affected. Ever since 1875 he had had continuous observations kept 
on the whole of the chalk water-bearing strata of the North Downs, 
having spent something like £10,000 in the work, and the know- 
ledge he had obtained convinced him that the flow of the under- 
ground water was from the site to the Sutton wells, Though 
any deleterious matter put on the site would have to perco- 
late 150ft., and travel two and a half miles in a straight line 
before it reached the wells, yet the chalk was so rubbly and full 
of fissures that any poisonous matter getting into one of the 
fissures might travel from the one to the other without under- 
going the least purification. If poison once got into the water, it 
would not matter whether it was from one patient ora million: the 
effect would be the same on the inhabitants of the large district 
supplied by the Sutton Company. There was a great liability, 
too, that when the demands were made upon that area, which were 
sure to be made sooner or later, for supplying London with water, 
the putting any of those large institutions on the chalk would be a 
source of danger. There were too many of them already, like 
Banstead Asylum, and they ought to be diminished as much as 
possible. Those that were already there ought to be brought 
under very much more stringent regulations than at present, and 
ought to be prevented at once, if it were possible, from dealing 
with their sewage or burying their dead on the chalk. It was 
curious that the authorities had planted so many asylums on the 
top of the chalk without the slightest regard to the future water 








were exerting a force of 240 tons. 





inspection, that there is some patentable point in the application. 


supply of the district. 
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} . i 
SECTION OF FLOOR OF BRIDGE, 26ft. WIDE 


provided down each side of the inclines for those who pre‘er 


clay bed about 6ft. above the rails. At Cutter Height the | to use them, the centre inclined plane being most convenient 


To accommodate the heavy and rapidly increasing trattic line curves in a south-westerly direction, and runs along the 
between these districts, new lines of railway about five miles east side of the Great Northern Gildersome branch for a 
in length have lately been opened by the Great Northern distance of nearly a mile, necessitating the enlargement of 
Railway Company from Pudsey to Lowmoor, where a connec- five existing bridges, two over and three under the railway. 
tion is made with the Lancashire and Yorkshire Company. For the flooring of these bridges, as well as the other metal 
At the commencement of the line at Pudsey the old line has bridges on the railway, steel and wrought iron troughing has 
been diverted at its crossing of New-street, and an over- been employed of the sections shown. 
bridge substituted for a 
level crossing. In the 
Greenside station both the 
passenger station and goods 
warehouse have been en- 
larged, and the station yard 
has been remodelled and 
extended without stopping 
the traffic. This station 
is approached from New- 
street by a gradient rising 
1 in 50. Leaving the 
station, the line passes 
through a short cutting 
56ft. deep into a tunnel 
about 600 yards in length. 
This tunnel has one shaft 
in the centre, 9ft. diameter. 
The strata through which 
it passes are compact sand- 
stone and shale without 
much water. It is on a 
falling gradient of 1 in 80 
throughout. At the west 
end of the tunnel the line 
passes through another 
short deep cutting on to 
the Tyersall bank, which is 
one of the highest in Eng- 
land, being 106ft. in height 
from the bottom, and con- 
taining slightly over 600,000 
cubic yards of earthwork, 
obtained principally from 
a heavy cutting to the west. 
The tips have been made 
at various levels. The low- 
est, 30ft. in height, was 
made from the short cut- 
ting west of the tunnel, 
from which the wagons 
were_worked by a wire rope 
and drum. Above this 
another tip for an extra 
height of 30ft. was run out 
by wagons and horses. On 
the west side also a tip 
was run out by an inclined 
road along the slope on the 
north side of the bank. In 
each case the lower tips 
were made to form the 
outer edge of the bank, the 











hollow in the centre being BRIDGES AT DUDLEY HILL STATION—See C on Pian 
filled up by the tip above. 
The sketch shows the arrangement of these tips in course of At Dudley Hill station the goods yard has been extended 


formation. After completion some heavy rains caused the and a large warehouse built. This yard was opened in the 
toe at the bottom to move out slightly, and this was stopped | latter part of 1890, and is accommodating a large amount of 
by placing a pile of rubble blocks outside the toe. The cul- | traffic. This portion of the station works was executed by 
vert conveying the watercourse under this bank is 110 yards | Messrs. Kell Bros., contractors, of Leeds. At this point a 
in length. Itis 8ft. span by Sft. high, the arch being 3ft. | new passenger station has also been constructed to supersede 
thick in the centre, and 2ft. 6in. at the ends. From the | the old station, which was built thirty-seven years ago, and 
middle of the bank the gradient rises at 1 in 52:4 to the junc- | had sunk considerably owing to the coal workings underneath. 
tion with the Gildersome branch. To the west of the Tyersall |The new station is of the island platform type. The ap- 
bank the line runs through a heavy cutting in which the | proaches to the platforms are made by inclines on a gradient 
strata are much distorted, and lying on a bed of clay. The of 1 in 10 down from a new road bridge at the south end, on 
slopes when taken out slipped in several places, and retaining which the new hall and offices are placed. Broad steps are 


for luggage and trollies. The tramway of the Bowling Iron 


| Company crosses under the entire station, and has been 


covered in with steel troughing for a considerable length. 
Past the station, Tong-street is carried over the railway at a 





Section of Floor of Bridge, 20ft. wide 


height of 36ft. by a semicircular brick arch, and beyond this 
the works are of a somewhat difficult character, the new lin 
being made to cross under the Gildersome branch, whilst at 
the same point it was necessary to construct an over-bridge 
to carry an ac- 
Tp» commodation 
— road, two of the 
supports for 
which are built 
on the arch over 
oe the new line 
which carries 
the Gildersome 
branch. The 
angle of  cros- 
sing being very 
oblique, the run- 
{ ning line had to 
Section ot Floors of 10ft. and 12ft. Bridges ben ( ordng 
over which timbers from Il7in. to 20in. square were 
placed under the rails, and as the excavation and arching 
were completed, brick supports to carry these timbers were 
constructed at intervals. When the arching was completed 
the abutments and pier of the over-bridge were built, and the 
two girders, 106ft. and 68ft. 5in. in length respectively, were 
erected on one side of the line, and on completion rolled over 
it during the intervals of traffic on a Sunday. 

About three-quarters of a mile to the west towards Low- 
moor a bank required special consideration, owing to the 
ground being very sloping, and the material of which the 
bank was formed of a clayey nature. A toe of burnt ballast 
was formed, and the bank was safely tipped above this. 
About a month after its completion, however, it was found 
that at one point the original surface of the ground was being 
squeezed up outside the bank by its weight, causing a sub- 
sidence alee one of the rails. A row of sheet piling was 
driven round the toe of this portion, which was strengthened 
by two further rows driven outside these at distances of 4ft., 
and all well strutted to each other. The piles used are from 
12in. to 15in. square, and from 12ft. to 18ft. long. 

Another bank near the junction with the Lancashire and 
Yorkshire Railway had to be tipped at the end of a reservoir, 
and the base was consequently water-logged. A large toe of 
burnt ballast carefully placed on the low side, and a toe of good 
rocky material placed on the other side of the bank, have been 
effectual in preventing any movement, notwithstanding the 
wet nature of the bottom. The railway is on a falling 
gradient of 1 in 50 from Dudley Hill station to the junction 
with the Lancashire and Yorkshire Railway. There are a 
large number of road bridges over and under the railway, and 
the whole of the works are heavy, but all the difficulties have 
been successfully overcome by the engineer, Mr. W. Beswick 
Myers, M. Inst. C.E., of Leeds and Westminster. The con- 
tract for the works, with the exception referred to, has been 
carried out in a most satisfactory manner by Messrs. Chas. 
Baker and Sons. The Great Northern Company is also 
doubling its line from Pudsey to Wortley. 
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COMPOUND SURFACE CONDENSING LAUNCH ENGINES 





MESSRS, EDWIN CLARK AND CO., BRIMSCOMBE, GLOUCESTERSHIRE, ENGINEERS 


cone 


COMPOUND SURFACE CONDENSING LAUNCH 
ENGINES. 

Ovr illustration above is of a small type of compound 
surface condensing engines, with separate inboard condenser, 
made by Messrs. Edwin Clark and Company, and exhibited at 
the Yachting Exhibition. The cylinders of these engines are 
3}in. and 6in. diameter by 4in. stroke. Air, circulating, and 
double-feed pumps are driven from the low-pressure cross- 
head by a special arrangement of levers, with fulcrums out- 
side, to economise space and reduce the stroke of the pumps 
to ljin., the pumps being kept correspondingly large in 
diameter. This allows large openings and passages to be 
given. The valves are of vulcanised fibre, having only iin. 
lift. The condenser, which can be fixed in any position 
available in the boat, is made of thin galvanised steel with 
gun-metal ends, and has a cooling surface of 30 square feet, the 
tubes being, as usual, packed with screwed ferrules. This 
design of engine has been adopted by the firm for smaller 
sized compound surface condensing engines, on account of 
the many advantages derived, the chief being that the con- 
denser can be kept above the air pump, thus insuring the 
action of the latter, also accessibility to the condenser when 
the launch is afloat, and the prevention of the frequent trouble 
caused by outside condensers from damage and leakage. A 
set of these engines has just been fitted into a steel launch 
35ft. long by 6ft. 6in. beam, which is to be used on the 
Manchester Canal. These engines have been run at a high 
speed without any appreciable noise from the circulating 
or other pumps, the boat attaining a speed of eight miles an 
hour on a very small consumption of coal. The boiler is of 
the locomotive type, with short, large, slightly inclined tubes. 
There is an extra large funnel for natural draught. The 
boiler has 40 square feet of heating surface, and maintained 
steam at 130 1b. without any forced draught. 








THE ROYAL INSTITUTION. 


SOME DESTRUCTIVE EFFECTS OF PROJECTILES, 
Last Friday week, Dr. Victor Horsley, F.R.S., lectured at 
the Royal Institution upon the above subject. Sir R. Web- 
ster occupied the chair. 





Fig. 1 


Professor Horsley said that he intended to consider what 
& cylindrical bullet with a conical end does in its flight, and 








what it does when it strikes an animal, so that one portion 
of his lecture would deal with physics, and the other portion 
with pathology. Sometimes the wounds made were such 
that in some continental wars or outbreaks, the one side had 
charged the other with using explosive bullets. Melsens, a 
Belgian physicist, suggested the effect to be due to the com- 
pressed air in front of the bullet, and was supported b 


y 
Laroque, of Lyons; this point was contested by Magnus, of | 
Dr. Horsley performed several experiments with | into which it enters. 


Berlin. 
the fall of projectiles through liquids differing in viscosity, to 
show that the theory of Melsens does not hold good. Huguier, 


a French man of science in 1848, suggested the hydrodynamic | 


theory, which was established by Professor Kocher, of Berlin, 
in 1874-76. He—the lecturer—had found that it was due to 
two causes, the amount of fluidity of the solid, and to the 
velocity of the bullet. 

The lecturer projected on the screen two photographic 
lantern pictures representing the effects produced by a bullet 


from the magazine rifle when it perforates a plate of iron a | 


quarter of an inch thick, as shown on Figs. 1 and 2. 


In the first case, Fig. 1, the bullet—the relative size of which | 
is shown in one of the holes in cut—telescopes itself when it | 











Fig. 2 


hits the plate, so makes a larger hole in its passage. Where 
it comes out of the same plate, as in Fig. 2, the hole is still 
larger, because it there tears open the iron, which at that 
surface has nothing but the air behind it for support. 
When, however, a bullet is fired into a wet soft sub- 
stance, the conditions are different. When experimenting 
upon this latter point, he adopted a plan which had been 
previously in use, of firing a bullet into damp clay, and 
then filling the hole made by it with plaster of Paris, to 
obtain a cast of the result, which he found to vary largely 
with the amount of 
moisture in the 
! clay. At the lecture 
he fired a magazine 
rifle bullet into a 
block of very damp 
clay, about 2ft. long 
5 by 1ft. square, and it 
FICS made a hole of about 
the size and form of an irregularly shaped Florence flask, as at 
E kK, Fig. 3; then with a large knife he cut off the end of the 
block at AB, revealing the hole W larger than a clenched 
hand, as if the bullet there had exploded. By means of 
plaster casts on the table he pointed out that when less-wet 
clay was used the hole W was smaller, and more of the shape 























of a soda-water bottle, and with less water in the clay, stiil 
the hole was narrower, more nearly approaching an irregular 
tube in shape, but largest in the diameter near the E end. 
Sometimes there is a diversion of the bullet inside the clay 
from its original track, so that the casts are curved, which 
indicates the reason why surgeons, when probing, are some- 
times unable to find the bullet. The greater the velocity of 
the bullet, the more destructive is it to the soft substance 
The “spin” of the bullet has little 








Fig, 4 


| effect on the result. He concluded from these results that 
| the magazine rifle is not a “ humane weapon.” 


The speculation that some of the destructive effects of the 
bullet are due to the conversion of some of its energy into 


| heat he did not consider to be of much moment; the heat 


produced is not sufficient to char particles of wool and hair 
carried in by the bullet. Microbes carried in by a bullet 
after passing through cloth, can afterwards be cultivated on 
gelatine, showing that they have not sustained a temperature 
above 40 deg. C. 4 
He next projected on the screen the picture shown in 




















Fig. 4. It represents the effect of firing a magazine rifle 
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bullet through each of two tin canisters, filled with an equal 
weight of lint; the relative size of the bullet is also shown. 
In the one canister the lint was dry, in the other it was 
thoroughly wet. In the first. case the bullet simply per- 
forated the arrangement; in the other the canister was hope- 
lessly damaged, and much of the lint driven out in a kind of 
column at the top. 

He then fired a bullet through dough containing 25 per 
cent. water, and but moderate explosive-like effect was pro- 
duced. On next firing a bullet through flour containing 
twice as much water, the dough was scattered in all directions. 
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He then showed the distribution of the energy produced by 
the bullet in passing through water, by means of an arrange- 
ment shown in Figs. 5 and 6, in which N H is a trough with 
glass sides, closed at the end H H with a plate of iron, and at 
N N with good india-rubber, such as “ heals” itself after the 
passage of a bullet. This trough contained an aqueous 
solution of a coloured dye, up to the level W. A sheet of 
white paper A was suspended so that its lower edge just 
dipped into the dye. The star above K, in the end view of 
the trough—Fig. 5—shows the point at which the bullet 
perforated the india-rubber, three centimetres below the 
surface of the liquid. 

The result was shown by the staining of the paper by the 
splashing up of the coloured water, and shows that the dis- 
tribution of the energy is about the same as when the bullet 
is fired into very wet clay. 








LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions of our 
correspondents.) 





THE FORTY-EIGHT HOURS’ WEEK AND MR. MATHER’S 
REPORT. 


Srr,—I have read with much interest the report issued by Mr, 
William Mather, M.P., after a year’s trial of the forty-eight hours’ 
week at the Salford Ironworks. 

I feel I am justified in addressing you with a view to suspending 
any definite public opinion on the many points raised until further 
information is provided. It is admitted that the trial of the 
forty-eight hours’ week was an experiment, and that it has been 
working in Mr. Mather’s establishment for one year only, and under 
arrangement with the representatives of the Amalgamated Society 
of Engineers. First, I would point out that one year’s trial is by 
no means sufficient to judge of the result of its effect on similar 
industries. It is stated that the character of the work turned out 
during the year of trial was similar to that of the previous six 
years, and a list is given of the articles manufactured, ending with 
the word “ etcetera.” It will be obvious to any person enga 
in trade that the relation of wages to the value of the turnout of 
any establishment is considerably controlled by the character of 
the work. Thus, if in Mr. Mather’s establishment the chief 
articles made were engines and pumping machinery, in which 
there is considerable competition, and in which wages bear a large 
proportion of the total value of the product, an increased cost of 
wages will show a large effect comparatively as a percentage on 
the outturn, whereas if the bulk of the product ry to be 
electrical machinery, say, where a large portion of the cost is 
expensive metaland material purchased from other firms making 
a speciality of their supply, the extra cost of wages due to shorten- 
ing of hours would be much less, relatively, to the value of the 
finished articles. 

Again, although Mr, Mather states that the royalties included 


_ in the prices have been deducted, and only the prices of the 


machines themselves have been taken, it is well known that in all 
trades manufacturing an article of sufficient quality to allow ofa 
heavy royalty being charged, the manufacturer or vendor, in 
addition to the royalties, increases his price almost proportionately. 
In the absence, therefore, of fuller information, the effect of this 
statement as to royalties being deducted must be taken with a 
certain amount of reserve. 

It seems to me that there is something extraordinary in the 
statement that no overtime whatever was worked in Mr. Mather's 
establishment during the wee of the trial referred to, except for 
breakdowns and repairs, but that ‘“‘extra men were ey on 
the double-shift plan to meet extra pressure of work.” Now, Mr. 
Mather either worked his men a considerable amount of overtime 
in previous years or he did not. 

In the first case, he would now, by working double shifts instead 
of overtime, increase his production with an absolute saving in the 
amount of money paid in wages fora definite quantity of work. 
This may be seen by the following comparison:—The rates paid for 
overtime in this district are—for the first two hours, time and 
quarter; for the next two hours, time and half; for the rest of 
the night, double time; while the rate paid extra on the night 
shift is 18 per cent., equal to less than time and a-fifth during the 
whole shift. In other words, on the night shift fifty-three hours 
are paid for and forty-five hours worked ; that is, the hours paid 
for are within 15 per cent. of the hours actually worked. There- 
fore, if to any extent night shifts have been substituted for over- 
time, this of itself would go far to explain a considerable saving in 
wages, 

a the second case, that is, if no overtime nor night shifts were 
previously worked, Mr. Mather had by the adoption of night shifts 
the opportunity of practically doubling his outturn at very little 
extra cost in wages—he pays forty-eight hours now for forty-five 
hours worked—without increasing the capital engaged. This may 
partly account for the extraordinary figures given. 

Mr. Mather himself states that it would difficult to obtain 
men fora double shift in times of prosperity, and ‘‘ as a permanent 
system of working it is, of course, impossible.” If this is true, 
even as far only as Mr. Mather admits—and many employers 
would be inclined to go much farther—why does he recommend 
the double shift system to meet the emergencies which he acknow- 
ledges must occur ’ 

In most important centres of engineering the organisation of 
workshop manipulation has been carried to a great degree of per- 
fection, and what in former times was the more extensive, and, 
therefore, the more expensive, work requisite in building engines 
and machinery is now performed by automatic, or nearly auto- 
matic, machines. In some cases two or more hines are attended 


and therefore their relative importance increases in proportion as 
the number of hours per week is shortened. 

This lost time applies equally to day-rated and piece workmen, 
but as itis, of course, not booked, it does not enter into Mr. 
Mather’s calculations. After considerable inquiry and consulta- 
tion with leading engineers in various parts of the country, and 
after elaborate calculations have been made, I am justitied in 
stating that, however this change may have worked for one year in 
Mr. Mather’s establishment, and allowing his figures to be correct, 
it will be found to be a fact that the adoption of the eight hours 
will lead at once to an increase in the cost of production of at least 
10 per cent. This statement I hold will apply to day-work and 
piecework shops. 

Mr. Mather makes a point of the fact that the piecework produc- 
tion has not been practically reduced to any extent, and that even 
this reduction may prove a vanishing quantity. 

But it is, I think, fair to ask Mr. Mather how those shops will 
continue their competition for work in the open market where 
yee is not only discouraged but, where possible, forbidden 

y the trade societies. : 

There is no doubt that since the shortening of hours from ten to 
nine the restrictions against piecework and against more machines 
than one being attended to by the sane workman have very much 
increased in stringency. Should this tendency be developed 
instead of relaxed I cannot see how employers can hope to recoup 
themselves for the shorter hours. worked without any reduction in 
wages, A. H. Horr, General Secretary, 

Iron Trades Employers’ Association, 

Manchester, April 10th. 


Sir,—I trust the leaders of the men will give this matter very 
careful consideration, before they decide on making any claim on 
the employers for a reduction in working hours, under the present 
conditions of trade. In spite of Mr. Mather’s careful experiment 
and report, it is difficult to believe that a reduction of over 
10 per cent. in the time worked by machinery can be reduced—by 
some unknown means—to an ultimate loss of only ‘4 per cent. to 
the employer. For hand labour pure and simple the case is 
different. I wish toask a question. Is it a fact that if the cost of 
our productions is raised to any given point, then the demand will 
cease, and supplies will sooner or later be obtained elsewhere ? 
Many workmen believe that foreign countries must buy our pro- 
ductions, whatever happens. I travelled last year over 30,000 miles 
in various parts of the world, and I have come to a very different 
conclusion. The two principal el ts in the tion are cost 
and quality. At some given point of cost we should lose our trade, 
in spite of a possible superior quality. 

It may be ny assumed that in this country there are seven 
millions of ple dependent on foreign trade, three millions on 
internal trade such as buildings, railways, &c., but also influenced 
by foreign trade, and ther i are engaged in agriculture, 
retail supply, and soon. Itis this large proportion of our popu- 
lation, who live by productions to be used outside our shores, 
which makes our position so entirely different to that of any other 
country. If we lose our foreign trade, a few thousand employers 
may starve or go elsewhere—that is comparatively a small matter ; 
vg what about the seven millions of workers—what are they 
to do? 

All will agree that the working classes should share in the pros- 
perity of the country. They have shared, and they are sharing. 
Any increased benefits to them at the present moment must mean 
an increased charge to the consumer, or a reduction in profits to 
the manufacturer. Merchants or middlemen are at present, as is 
well known, hardly making a living. They are a necessity, in spite 
of what some people may say. This is easily proved, but does not 
form part of my argument. 

The average profits in various manufactures taken at per worker, 
men and women, can be roughly estimated from the balance-sheets 
of the companies engaged in those manufactures, and would 
amount to from £5 to £10 per annum, according to the state of 
trade. That is to say, if capitalists would go without profit, then 
each worker would receive from £5 to £10 a-year more than at 
present. But workers in one factory, owing to more favourable 
conditions, might receive more than their neighbours doing the 
same work. They would in time become capitalists themselves. 
It has been suggested that the State should take over all trade. 
This might perhaps be possible for internal trade, but would be 
ancy oa han oyna for external. Moreover, the State would 
have to borrow money for the purpose, and money cannot be bor- 
rowed unless interest is paid thereon. This interest, together with 
the wages paid to qualified people to take the place of the em- 
ployers in the management and supervision, would leave the 
workers with little, if any, gain. Capitalists recognise the fact 
that in the present state of trade and the keen outside competition 
they must be content with a lower rate of interest than was for- 
merly the case, but any further decrease in this direction, conse- 
quent on increased demands by the workers, would check the 
improvements and expansion of factories so necessary to provide 
additional work for the inevitable increasing population. 

All these points may seem too self-evident to need insisting on, 
but I fear that the men’s leaders may lead them into a cwl de sac, 
from which the only possible retreat will be by a large reduction in 
wages to enable us to regain our foreign trade, lost through press- 
ing the workers’ interests unduly. Our foreign engineering trade 
is an important one to the country at large, and if the enemy 
should succeed in making serious inroads in this direction they 
will be encouraged to renewed attacks on other points of perhaps 
even greater importance, 

The trades union officials are gentlemen of great ability, and 
have, I am convinced, the interests of all parties at heart, and I 
should like to suggest to them that if it is decided to press forward 
the intr et hour week, that they should offer the masters a quid 
pro quo. e Amalgamated Society discourage a, and put 
te + te it as far as in them lies, and also refuse to allow their 
members to work more than one machine at a time, even though 











by the same individual. In many of the largest establishments 
the room occupied in the shape of floor space and buildings by 
these tools, and the proportion their value bears to the total 
capital, is very great indeed as compared with any plant used by 
the workpeople who do any manual operation without the aid of 
machinery. 

Mr. Mather, in his congratulatory conclusion, states that the 
true means for larger production is increased producing power in 
men and machinery. 

Now, leaving aside the question of the increased productive 
power of the man, it would be interesting to know how Mr. Mather 
proposes to obtain greater production from automatic machinery. 
In all well-regulated establishments each of these machines has 
been carefully measured with a view of extracting the greatest 
amount of its capacity for work, and until some entirely new 
invention is produced to speed the work I fail to see how the same 
amount can be obtained from an automatic machine in forty-eight 
hours as in fifty-three. It strikes me also that it is rather a light- 
hearted way of speaking about increasing machinery, which, of 
course, means increased capital. Is Mr. Mather quite sure this 
capital could and would be provided’? If it were not, the only 
result would be a decrease of outturn in this—to Manchester and 
other engineering districts—most important trade. 

Much is made of the improvement in respect of lost time, which 
is stated to be very marked, the proportion of time lost without 
leave—which, I presume, refers to the morning quarters before 
breakfast—having been reduced from 2°46 to 0°46 per cent. 

On this I have to remark that at any rate this “‘ time lost without 
leave” was not paid for by the employer. But there are other 
losses of time which are paid for by the employer, such as the 
time required for fixing the work on the machine, for changing 
from one machine to another, for grinding and smithing tools, 
cutters, &c., for cleaning up, &c. ‘The aggregate of these will 
practically remain constant, whatever the number of hours worked, 





the hine may work automatically for hours, and even days, 
ther without attention. The object of these and other similar 
rules is to provide employment for as many men as ible, but 
the forty-eight hours’ week will also do this, provided it does not 
have the opposite effect in reducing business, If the men offered 
the masters a free hand as regards these points it would enable 
them partly to make good any loss by insuring that the maximum 
production should be obtained in 7 case in the reduced time. 
As a safeguard it might be arranged that piecework should not be 

worked when on overtime. 
East Ferry-road Engineering 

Works, Millwall, E. 

April 16th. 


C. R. PARKEs, 
Managing Director. 


Sir,—Your review of the circumstances under which the forty- 
— hours’ experiment was carried out by Messrs. Mather and 
Allen is not devoid of interest, more especially as the double 
experiment occupied the attention of two distinct firms, working 
under entirely different conditions in neighbourhoods wide apart 
from each other; but using your own words, “it would be easy to 
exaggerate the value of the information afforded.” Yet it is 
equally as easy to depreciate the importance of the results of these 
experiments—neither exaggeration is advisable—and your evident 
intention being fairly to face the results and judge them on their 
merits is the most likely means of coming at the true conditions 
under which the eight-hour movement is likely to succeed. 

There is no question that Messrs. Mather and Allen believe that 
their respective trials have equalled their expectations, the result 
attained being satisfactory to both, whilst, on the other hand, your 
contentions are equally just and fair. Soy the issue lies 
between a large amount of sentimentality and the broad statement of 
facts, the one clothing the actual conditions of an imperfect filling 
of time, the other presenting the naked truth that it is impossible 
to do nine hours’ work in eight—the latter being the true state- 











ment. Of the three paintings—man as he might be 
ought to be, and man as he is—the latter has the most right rd - 
considered ; therefore ‘‘ man as he is” must be our text darin th 
consideration of the important questions of an eight hours’ de nid 
—— with arene work. dus 
e must premise that no one outside of an engineeri " 
can properly discuss the question of the capability of the w Pony 
and a quoting from your article, ‘‘ we must bring the light of 
special knowledge to bear upon the matter.” 

Generally I believe that the eight hours’ movement is a desirable 
condition, but altogether refuse to accept the statement that ei ht 
hours’ work means nine, that is, under the present circumstances in 
which nine hours’ actual work is never done in nine hours—man as 
he is, Also it may be generally accepted that men do never work 
nine hours at the stretch, for the simple reason they cannot, their 
_ oo powers not being equal to it. : 

orkmen as a rule are honest workers—of course there are some 
who are honest idlers—but I think the rule is that men general] 
will work as well as their strength will allow them, “if they cn 
well looked after.” Herein lies to a great extent the success of an 
eight hours’ day. 

Apart from all sentimental considerations, I believe an eight 
hours’ day will succeed, not because the workman will do as much 
work as he did in nine hours, but because he will do more 
actual work if properly looked after. In this the employer 
manager, draughtsman, foreman, and other officials will have to 
do their share. I am not speaking of espionage, nigger-driving, or 
police patrols, but simply of intelligent supervision of a character 
that will enable the workman to perform a good fair day's work 
with satisfaction to himself and profitable to his employer. To 
illustrate this, a London firm required a managing engineer ; they 
found a suitable man in every way satisfactory, the engagement 
was nearly completed, when certain patroling methods were men. 
tioned which did not meet the views of the applicant, who justly 
replied that they evidently had made a mistake in sending for 3im 
as he was an engineer, when they evidently required a police nar. 
Thee ment was not completed. The point illustrated is this 
that neither manager nor foreman should be fully employed in 
regulation duty; they should have ample time to watch the 
various departures in detail work to enable them to start the work. 
man on the right road, and thus prevent bungling, loss of time 
and waste of useful energy, there poner the value of ont. 
put and consequent profit. Herein lies one of the conditions under 
which the eight-hours’ system would be a success, Another point 
—outside of manual labour—is the question of power utilisation, 

Machinery is not subject to physical fatigue, consequently nine 
hours’ full work can never be done in eight. Here again the 
policeman can do nothing, but intelligent supervision can, In 
general engineering works machine manipulation requires careful! 
attention, the articles machined being a a diversified character, 
But in specialist engineering the conditions are very different, 
Yet the value of both may be enhanced by opportune attention at 
critical moments. Usually, the work actually done by the 
machine my be calculated very exactly. Not so the time taken up 
in preparing and setting work. Herein lies the opportunity and 
necessity for intelligent supervision, Given this, an eight hours’ 
machine work may be attained, which at the present time takes 
nine, Thus far I have dealt with the question of an eight hours’ 
day—from the point of view of men and machines—as they are, 
under the usual conditions of supervision, being made possible hy 
a more intelligent supervision and a little less regulation duty, 
Acuna these as possible conditions, an eight hours’ day may be 
successful, 

There is another view which must be considered, This has 
already been tested somewhat by Messrs. Mather and Allen, viz., 
better time-keeping. Under the experiment the result has been 
most satisfactory. Question, will this continue’ We cannot 
suppose it will, No doubt the conditions are more favourable to 
good time-keeping, but they cannot always hold good; laxity 
in this direction must be accepted, more or less, until man’s 
physical condition becomes a constant quantity. Still there is no 
doubt an eight hours’ day will help this condition, as a man’s 
energy can better be sustained over eight hours than over nine, 
Consequently, a portion of the extra one hour's rest will be to the 
advantage of an eight hours’ day. Another condition or series of 
conditions must be considered as favourable to an eight hours’ day. 
There will be less wear and tear of running plant, less consump- 
tion of fuel, less gas used, less waste of time in the early morning, 
less waste of time starting and stopping, and eventually a better 
physical condition of the workman, and a more intelligent appre- 
ciation of bis work. 

I am bound, in conclusion, to say that my experience midway 
between employer and employed is that any colianey workman, 
well considered and properly supervised, will willingly give a fair 
day’s labour for a fair day's pay, if treated as a man and fellow- 
being; the duty of his superiors relating to their respective posi- 
tions being thoroughly to understand each man and his particular 
capability, rather than compel the men to understand their foreman 
or manager. JOHN BaTeY. 
Dublin, April 16th. 


Str,—In a recent leading article you invited your readers’ 
opinions on the eight hour day. I will confine my remarks to the 
amount of work that ought to be done before the breakfast time. 

It certainly is very cold in the winter morni before 6 a.m., 
but most workmen get a ‘morning bit or sup” before they start 
out of home, and at eight o’clock they are ready for a good break- 
fast. It’s a mistake, I think, not to have the meal at eight o'clock, 
as men and boys begin to feel very hungry at that hour, and the 
time seems long, and men keep looking at the clock afterwards. 

Most workshops are heated with pipes or fires, and if the gas 
lights are on a few minutes before six it makes the shop look warm 
and comfortable as the hands come in. 

I think it’s a reflection on the honesty of the workmen to infer 
that they do not earn their wages before breakfast, and working 
these two hours gets a man thoroughly wakened up, then a good 
meal, a rest, and a smoke puts him in good form for the remainder 
of the day. 

Most employers have dining rooms where the men can be as 
comfortable as at home, and certain cooking can be done for them 
by the attendant, and some rooms are supplied with the morning 

apers for the men to read. Now, I contend, a man is more fit 
doing a day’s work starting under these conditions than he is 
having his breakfast before he leaves home, as he cannot eat much 
of a meal just getting out of bed, and he will take some lunch in 
ad pocket to have about eleven o’clock when the foreman is not 
about, 

When it’s the rule for a man to have his breakfast before he 
commences work he naturally lays in bed to the last minute, and 
then has to hurry away to work, sometimes eating on his way. 
This is not good either for his digestion or his temper, and may 
upset him for the whole <x Taking all this into consideration, 
I do not realise where all the happiness and comfort comes in as 
stated in Mr. Mather’s report on his year’s experiment, 

In the summer months, say, from Ist of March to end of 
October, we have daylight at 6 a.m., and during the very hot 
weather we all know how much better we can work in the 
= hours—and there is not that much saved by the machinery 
working right on, as gaslights are turned down when stopped 
for breakfast, the boiler fires cleaned out, the damper regu- 
lated, and, I take it, rates, rent, and taxes go on whether men 
work nine or eight hours for a day. If the supervision is lax, 
and men can idle about until somebody comes at no fixed time, | 
can quite understand men not earning their money ; but in a con- 
tract shop, where it is necessary to have all the jobs done at a 
price, it is nonsense to advance these ‘‘ feasts of reason and flows of 
soul” arguments in favour of the eight-hours’ day. 

I worked about twelve years at the Atlas Works, Manchester, 
and I feel sure all hands that were employed there will agree with 
me that we all earned our wages before breakfast in that esta- 
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: ring this time I lost about four morning quarters. 
blishment, ot  pertime, and was quite as happy as a family- 
; maggot 'd be when I had the extra money to receive on pay day, 
pow bonus every month’s end ; and from my knowledge of the 
. kmen we all liked overtime, and we thought it slack if we 
aid not work till eight o’clock every night~and all night long 


occasionally. 
do not set their men a good example and keep them 

Ht tote, naturally they drift into Fad timekeeping ; but this can 
. n be remedied, as there are plenty of hands who will keep good 
sine if encou Men will not risk losing a good shop for the 
[ is of a morning quarter. Starting at 7.45 a.m. gives men a 
hetter opportunity of getting drink if they are so inclined, as the 
ahs all open at 6 a.m. if workmen are all safely in their work- 
M0 when these places are one for business they are out of 
t cr tation. I should rather think if a man had not been able to 
oe good breakfast he would be more liable to get a drink as a 
eimulant to help him. ; 

The men employed at Salford Ironworks may be different from 
other men, but I doubt it; and, —e from my own experience 
nd observation as a workman and as foreman, the hours we work 
oo are most reasonable and do not injure either our physical or 
intellectual powers; in fact, I am inclined to think if we work any 
jess numbers of hours than fifty-three we shall drift into such lazy 
ways that we shall not want to work at all Ear y Brrp, 

Manchester, April 17th. 


WATER-TUBE BOILERS. 


Sirn,—Mr. Thornycroft, in yours of the 6th inst., puts great 
stress on having and maintaining strong circulation in water-tube 
boilers. As one having some experience on this subject I beg to 
differ from him, Good circulation in water-tube boilers is very 
desirable and most essential to the well-being of the boiler; but 
there is a limit in this, as in most things; so that too much circula- 
tion is a positive evil. ool . 

Great credit is due to Mr. Thornycroft for giving to the public 
the result of his experiments in the circulation o these boilers, in his 
paper read at the Institution of Naval Architects. He found the 
water in circulation was as 105 is to 1 of steam. It is unfortunate 
he did not give us the time or the rate of combustion, However, 
with the data before us, the relative volume of steam to that of 


water at three atmospheres is 570, or 08 = 5'4; that is to say, the 


velative volume of steam in the tube wonld be as 5:4 to 1 of 
water ; even were the pressure twelve atmospheres the relative 
volume would be about one and a-half times, This, | yy omy 
would be the average ; those tubes next the fire would show a 
greater difference than those further removed, 

Now this reveals two most important points for consideration : 
(1) Do tubes containing a greater volume of steam than water 
constitute a boiler or a steam superheater’ This has reference to 
the power of the tube to absorb the heat. With what I may term 
solid water in contact with the heating surfaces, we possess the 
germ of an efficient steam generator, and the temperature of the 
tubes does not greatly exceed that of the water; but, on the 
other hand, if steam be present to the great exclusion of 
water, we have a very inferior boiler, and the danger 
of overheating tubes. (2) Again, how long will tubes 
under these overheated conditions continue to resist the 
internal corrosion going on’ Mr, Thornycroft informed us his 
tubes were galvanised internally, but the galvanising did not last 
long. He did not venture a scientific reason for this ; but it is 
well known that zinc at a high temperature in the presence of 
steam decomposes, the latter forming oxide of zinc and hydrogen 
gas, and, therefore, it would only be a question of a few hours’ 
working when the whole of the zinc would disappear. The same 
thing precisely takes place in overheated iron or steel tubes, but 
only in a more modified form, until it becomes a question of a few 
months’ steaming before renewals are required. This becomes 
rather a serious matter, and suggests that copper tubes be used, 
which would get over the difficulty of corrosion; but in this case 
we would be out of the frying-pan into the fire, for copper as the 
temperature increases loses in tensile strength, and finally gives 
way by rupture, : 

In my improvements in water-tube boilers, these difficulties are 
overcome in a very simple way. The tubes in close proximity to 
the fire are much increa in diameter, and the others are 
reduced in size as they recede. From this it will be seen that, 
while the surface of a tube increases directly as the diameter, the 
area increases as the square, so that the rate of circulation becomes 
greatly reduced, a more solid body of water in contact with the 
heating surface, and consequently no overheating of the tubes can 
take place, 

Therefore I contend that water-tube boilers, with tubes so 
designed to maintain solid water—or at least containing a greater 
volume of water than steam—in contact with the hea’ surfaces, 
are of far greater importance than all the rapid circulation that can 
be devised, and that it stands in the position to be the most 
efficient, economical, and safest system of generating steam known, 

A great deal more might be said oh this one point alone, but I 
find I have already tres too much on your valuable space, 
and will conclude by observing that designing a good water-tube 
boiler is not so easy a task as most engineers imagine. The 
designer must have a thorough knowledge of those natural laws 
which govern the internal and external conditions to which they 
are subject, otherwise he will fall very far short of producing the 
boiler of the future. Joun Watt. 

Birkenhead, April 10th. 


Sir,—In your editorial comment on my first letter, published in 
your issuse of March 23rd, you said: “It is only necessary to state 
the case in this way to show the absurdity of the argument.” But 
unfortunately your statement neither convinced Dr. Oliver 
Lodge nor me. I take, therefore, the opportunity of describing 
an experiment which I carried out to- “y with a rather simple 
apparatus, consisting of a lamp chimney 10in. long, 1jin. wide, a 
glass vessel llin, high and ‘in. wide, and a jin. rubber hose 

fastened to the end of the 

lamp chimney, as shown in 

the ss sketch. A 

is the lamp chimney, B the 
( vessel brimful of water, C 
) the rubber hose. By blow- 

ing through the hose a suc- 
cession of air bubbles, the 
level of the water in the 
lamp chimney may be 
raised lin. or 2in., no dro 
spilt from the vessel, the 
level of water in the vessel, 
: in fact, remaining the same. 

8 It is obvious that this con- 
trivance is a modified U 
tube, the lamp chimney 
standing for one leg, the 
space between chimney and 
vessel for the other leg. 
This experiment clearly 
demonstrates that a column of water containing gas bubbles must 
be yo than a column of water without bubbles to exert the 
same hydrostatic head, and as an experimental proof it can no 
more be ed ‘‘as a mere expression of opinion,” 

If, now, the x! chimney is inserted so far into the glass vessel 
that, by blowing t rough the hose, the chimney is made to over- 
flow, all of a sudden circulation of water is started, for an equal 
amount of water that flows out at the top must enter at the 
bottom. It is easy now also to understand wh ,as Mr. Thorny- 
croft has shown, circulation is more intense if the steaming tubes 
are carried above water level, It is because all the water must 
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come in at the bottom; it cannot jump in at the top of the 
steaming tube. 

This experiment, simple as it is, settles beyond doubt the cause 
of circulation, The difference of level in the two legs measures 
the difference of specific weight of the contents of the legs. If 
the rising leg is not carried as high as the difference exacts, the 
missing head, formerly only potential energy, changes into kinetic 
energy and starts circulation. 

The salient point may also be stated in other terms, Every 
loose gas bubble exerts a lifting tendency, part of which is used 
to lift itself and part of it to lift the water in the riser, the latter 
part in exact proportion to the resistance to the former. The 
more resistance a bubble finds to lift itself the more water will it 
carry along, and vice ve'sd. More water is lifted per bubble if the 
same fills the tube, As an example, Pohlé’s air pump may serve, 

My opihion is, and has been, that if the gas or steam bubbles are 
sufficiently crowded in the rising leg, and are in volume about one- 
third to one-half of the whole contents of the leg, they will take— 
and why should they not ?—the whole surrounding bulk of water 
with them, and accordingly be retarded in velocity. This opinion 
of mine, inasmuch as it is only an assumption rather difficult to 
prove by direct experiment, is, I know it very well, the weak point 
in the theory I put forward. I shall gladly accept any other 
opinion sufficiently founded, but in no case can I admit that the 
difference of specific weight in riser and down-take were not the 
cause and measure of rate of circulation, As long as the experi- 
ments to the contrary are not fully described, no epithet of ‘‘ utter 
absurdity ” can hit my views, or make me give in. 

I cannot find any point which bears on this question in Mr. 
Thornycroft’s paper published on page 238 of your present volume, 
nor do I find there anything in contradiction to what I have said. 
But I have seen that while you say in your leader of March 23rd, 
‘*Circulation may be left to take care of itself —it is at the best a 
nuisance,” Mr. Thornycroft does not refrain from saying, ‘ It 
will be admitted that the circulation is decidedly energetic, 
and in my opinion it is very important it should be so if a water- 
tube boiler is to work efficiently, and for this reason I have made 
the question of circulation one of the foremost in my design.” 

Vienna, April 12th, Fritz KRAvss, 


{Our correspondent advances nothing whatever to prove that 
circulation is due to a difference of weight in the two legs of the 
system. Mr. Krauss, indeed, has already admitted that such a 

ifference is not the cause of circulation. It is enough to quote 
his own words to settle the point. Writing in an American con- 
temporary he enunciates a theory of circulation which we have 
already reproduced as, on the whole, satisfactory. After speaking 
of the enormous velocity with which a bubble will tend to rise, he 
goes on: “ But it is a condition that the surrounding body of 
water may be pushed aside. If this is not the case, and a vertical 
tube be put over the steam bubble, it is seen that the bubble when 
rising must raise the column of water above it as well as that 
beneath it. The potential energy necessary may be supposed to 
be furnished by another and neighbouring column of water. If 
the tube with the bubble is closed at the lower end, no move- 
ment can take place, the potential energy having no oppor- 
tunity to change into kinetic energy. If the bottom of the 
tube is only partly closed, the movement of the column will be 
much slower than when the whole area is open.” If our 
correspondents are right in maintaining that the hydrostatic 
head can be reduced by the mere presence of gas bubbles in water, 
then it will have to be admitted that the most erroneous doctrine 
has been hitherto taught on the subject. But not one of our corre- 
spondents has attempted to advance any explanation of how the 
pressure at the base of a column of water is reduced by the pre- 
sence of bubbles at rest init. We see no reason whatever to doubt 
that the phenomena are, as we have stated from the first, 
dynamic, and not static. If it were a mere question of relative 
weight, then the effect would be the same whether the bubbles 
were at rest or in motion. For want of a better phrase, we have 
said that the water current is due tothe ‘‘ entraining action of the 
bubbles.” As they rise they push water before them, just as a canal 
boat does, and they are followed up by the water behind them, 
arged by the fall of water in the descending tube. All this is 
perfectly consistent with our own experiments, and that of our 
correspondents, and has nothing whatever to do with the relative 
weights of the two columns, If Mr. Krauss will devote a little 
time to explaining how the hydrostatic head can be reduced on any 
theory not dynamic, we shall be better able to understand what he 
really intends to convey. The statement that a bubble “lifts 
itself,” we charitably assume to be a slip of the pen. If it be not, 
= = ‘aaa has yet to learn the very elements of hydraulics. 
—Ep. E. 





R.A.S.E, TRIALS OF OIL ENGINES. 


Sir,—I hope we shall have further correspondence on this 
subject, but I may be allowed a word or two in reply to ‘‘ Engi- 
neer” and Messrs, Samuel and Co. 

I took ‘‘ Engineer's” hint, and looked up Professor Unwin’s 
tests of an oil engine, also Professor Robinson’s and Mr. W. 
Stafford’s paper, and find the first-named obtained one actual 
horse-power hour from 0°8421b, of Royal Daylight, and one 
actual horse-power hour from 0°946 lb. of Russoline, in the same 
engine on full load; and I find Professor Robinson confirms 
this superiority of Royal Daylight, and I have myself seen a 
greater difference from tests. Mr. W. Stafford’s paper appears 
to be—well, one written for the East Coast Engineers on a par- 
ticular engine. 

How, then, have ‘‘the leading makers of oil engines found out 
that these good Russian burning oils develope more power than 
the American ?” 

Our own native oil—Broxburn—appears to be better than Day- 
light, and we will hope Somersetshire will provide better oil still. 

I find Professor Robinson in 1892 describes Russian ordinary 
as Russoline, although in 1891 he only mentions Russian ordi- 
nary. Now, would Russian ordinary always be of the same 
quality, a gravity, and flash point, and is it sold under 
several different brands? Where does Lustre come in? 

Mr. Boverton Redwood mentions in his paper, read before the 
Society of Arts, three grades of American oils with flash points of 
70 deg., 120 deg., and 150 deg., but does not give the correspond- 
ing specific gravities; he also mentions another grade called 
mineral kal or colza oil, flash point 270 deg. F., but he gives no 
—— as to brands, of which there are now so many—instance 

iobe, Phosphor, Beacon Light, Jessamine, Snowflake, Nobels, 
Lustre, Tea , White Rose, Bee, Creek, Alexander, &c. &c. 

Previous trials of the R.A.S.E. have been made with Broxburn, 
flash point 150 deg. ‘‘ Engineer's” suggestion as to this particular 
brand being stated before the trials, and each competitor being 
able to obtain a sample, seems a very good one; and further, why 
not let tests be made with two or three samples of oils of different 
flash points and gravity, but all known beforehand, avoiding of 
course any special oils, 

I meant to be particularly careful to give Russoline the credit of 
being a first-rate oil, which I quite believe it is, at all events for burn- 
ing and lighting, and Messrs. Samuel and Co., will, I know, forgive me 
for the sake of the publicity given to Russoline, when I suggest 
their substantiating the claim that itis ‘absolutely guaranteed 
to be the finest pure and refined Russian petroleum burning oil 
imported,” by entering the lists with the firm who advertise their 
brand as having ‘‘ established its superiority over all others in the 
Law Courts,” On TRIAL, 

April 16th. 


Str,—In reference to correspondence on this, the Committee 
—— have decided to allow each maker to test his engine with a 
well-known brand of oil which suits his engine best, or they might 
have selected the oil which is most easily obtainable in various 
parts of the world. But they have decided this year to test engines 
on Ruesoline, which js a well-known brand, 








An engine in which oil of any specific gravity between ‘790 to 
‘830 can be used with good results without alteration or adjust- 
ment is certainly the best for universal sale. Even heavier and 
cheaper oil than Russoline can be used in our enginee at less cost, 
and at only a slight loss of power. It would not be fair to those 
makers who are studying to produce the most economical motor, 
if the Society tested engines with such an oil as ‘‘ Daylight” only. 
It is not on our own account we write this, as our engines ¢an be 
driven with any oi] between *790 and °830. 

Colchester, April 16th, BRITANNIA CoMPANY, 

Per A. M. 





ELECTRICITY AND TOWNS’ REFUSE. 


Sir,—In answer to Mr. W. A. Martin’s letter in your issue for 
April 6th, I desire to quote the following extract from a paper read 
by me at the Reading meeting of the Incorporated Association of 

unicipal and County Engineers, on Saturday, April 7th:— 

‘In December last the author recommended that experimental 
trials be made to show whether domestic refuse could profitably be 
burnt in the furnaces of the three Lancashire boilers supplying the 
pumping engines. Temporary forced blast fittings were made at 
the pumping station and fitted to the boiler furnaces. During the 

t three months the engines have been driven by steam raised 
rom the combustion of unprepared house refuse only. Those who 
visit the sewage pumping station will see that the forced blast 
apparatus is of the simplest description. It consists of a sheet of 
iron fitted to each ashpit front, two holes of a diameter of 5in. are 
eut in each plate, and two sheet iron cones are fitted to these 
holes. They have a length of 15in., a diameter at the smaller end 
—which points under the grate and is provided with louvres to 
deflect a part of the blast up under the front ends of grates—of 
4}in., and a diameter at the larger end of 64in.; a din. steam jet, 
controlled by a valve, plays through the centre of each cone. The 
chimney is 140ft. high above the grates, by 3ft. square internally. 
The amount of refuse consumed averages about 18 tons per day of 
twenty-four hours, The author has not made any tests to discover 
the rate of evaporation ; he thinks that about 141b. of water are 
evaporated per 1lb. of refuse burnt. The furnaces are fired and 
cleaned by hand. They are fitted with furnace bars supplied by 
Messrs. Clark, of Nottingham. About 30 per cent. of the weight 
of refuse fed into the furnaces is removed as hard clinker. It 
requires two boilers heavily fired with refuse to produce as much 
steam as one boiler lightly fired with medium quality steam coal. 
Not the slightest nuisance has been experienced. With regard to 
the financial aspect, in the case of Reading, all the sewage can be 
pumped by water during about nine months in the year. During 
this time only a small quantity of cheap refuse coke is burnt, to 
keep boilers hot and maintain draught in rye | for the purpose 
of maintaining the ventilation of the outfall trunk sewer. Conse- 
quently, it will be seen that a large saving in cost of fuel cannot 
be effected. On the other hand, the handling of large amounts of 
house refuse and clinker necessitates considerable cost in labour. 
As a result, I find that the cost of running the sewage pumping 
machinery will be increased by about £145 per annum .by 
running the steam machinery throughout the year, using house 
refuse as fuel. During such periods as water power is not available 
and steam must be used a saving of £10 a week is effected, show- 
ing that were water power not available a large saving would be 
effected by the use of house refuse instead of coal, Notwithstand- 
ing that a loss is made at the pumping station by the use of house 
refuse, a saving is made in the cost of collection because of the 
convenient position of the pumping station ; a large saving is also 
made in the cost of disposal. The net result is, that a saving at 
the rate of about £320 per annum is being effected, if the cost of 
collecting, burning about 20 tons per day, and boating about 
20 tons per day to the sewage farm be compared with the cost 
of collecting and boating the whole of the refuse to the farm.” 

I am using fire-bars which were first fixed three years since and 
used with coal or coke until towards the end of last year, when the 
burning of house refuse was commenced. The bars are as 
now as when new. I cannot detect that the boilers have suffered 
in the slightest from the combustion of house refuse in their 
furnaces. ARTHUR E, CoLtrns, 

Town Hall, Reading, April 12th. 





JOY’S LIQUID VALVE GEAR. 


Sir,—My attention has been called to a letter in your issue of 
last week signed ‘‘J. J, T.” Iregret that I am so extremely engaged 
with the work for my paper on the same subject, to be read at the 
Institution of Mechanical Engineers on Friday, the 20th inst., that I 
cannot find time to give a proper answer this week, but will do so 
for next week’s issue. 

Victoria-chambers, 17, Victoria-street, 

Westminster, 8.W., April 18th. 


Davip Joy, 








TUNNEL UNDER THE SEINE.—In order to irrigate the land appro- 

riated to the reception of 2} million gallons of the sewage of Paris, 
it has been necessary to construct a tunnel under the Seine—which 
forms a part of the main conduit, having a total length of 8? miles. 
The tunnel, which is practically a long branched syphon, has been 
advanced and built under the river for a length of 700ft., and 
commences at the bottom of a well or shaft 82ft. deep and 8ft. in 
diameter. It bas a total length of 1540ft., of which 1000ft. are 
actually under the river, and the remainder serves to effect a con- 
nection with the main conduit of — which starts from the 
Rue de Chateau at Asniéres, at a depth below the ground level of 
about 7ft. The lowest point or bend in the syphon occurs atClichy, 
from which depth it rises by a continuous incline towards Asnitres, 
Compressed air supplied by powerful machines is used for carrying 
on the work, and a shield protects the cast iron sections, having 2 
diameter of lft. 9in., from all leakage which might result from a 
pressure of water of 56ft. When completed 7000} tons of cast 
iron will have been used in the tunnel tube, and 60,000 bolts 
required to make good the joints. 


THEFTS OF DRAWINGS.—For some time past occasional references 
have been made to the loss of the drawings of the machinery of 
the torpedo-catcher Havock, alleged to have been improperly 
taken from the drawing office of Messrs. Yarrow. In THE 
ENGINEER of April 6th, there is a rather alarming article on the 
subject, and a letter from a correspondent giving some ve 
startling revelations. In this letter American Government officia 
are charged with obtaining—by bribery we presume—drawings 
from British firms of shipbuilders and engineers at a wholesale rate. 
The writer winds up as follows, ‘‘I am told the lines of English 

achts which have come over here to compete for the America Cup, 

ave been in the hands of the designers of the American craft 
before the Americans began to build the cup defenders.” There 
is no doubt some truth in this, but it may not all be the fault of 
the too zealous Americans, Some years ago the drawings of a 
British 40-tonner then on the stocks were brought to us for 
purchase and publication, and there was reason to believe that 
they had been surreptitiously obtained from the builder’s drawing 
office, and not from the designers, On the other hand, some time 
before the Thistle- Volunteer races, drawings of the latter vessel 
were offered to us by a person residing in a North British town ; 
there was every reason for believing, however, that these were 
bogus drawings, made up by a skilful draughtsman from guess 
work, Our designers have been laughed at for the secrecy they 
observe during the construction of a racing craft, but, under the 
circumstances, they can scarcely be blamed for it. If they know 


there is a demand or market for surreptitiously obtained drawings 
and information, they also know that, sooner or later, the supply 
will be at hand ; and they are bound to put as many obstacles in 
the way of supply as possible.—The Field. 
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FOREIGN AGENTS FOR THE SALE OF THE ENGINEER 


PARIS.—BoyvEav AND CHEVILLET, Rue de la Banque. 
BERLIN.—ASHER AND Co., 5, Unter den Linden. 
VIENNA.—GEROLD AND Co., Booksellers. 

LEIPSIC.—A. TWIETMEYER, Bookseller. 

NEW YORK.—INTERNATIONAL News Company, 83 and 85, 
: Duane-street. 





Bacteria and Fungi,” by Professor H. Marshall Ward, D.Sc, F.R.S., 
F.L.8. Saturday, April 28th, at 3 p.m. Paper: “ Literature and Jour- 
nalism,” by Mr. H. D. Traill, D.C.L. 

Tar Junior Enoinerrino Society.—Friday, April 27th, at 7.30 pe. 
Visit to the New Mechanical and Electrical Laboratories and Workshops 
of University College, Gower-street, London, under the guidance of Pro- 
fessor I’. Hudson Beare and Professor Fleming. 

Socrety or Arrts.—-Wednesday, April 25th, at John-street, Adelphi, 
London, at 8 p.m. Nineteenth ordinary meeting. Paper: ‘‘ Some Recent 
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TO CORRESPONDENTS, 
Registered Telegraphic Address, “‘ ENGINEER NEWSPAPER, 
LONDON.” 


*,* In order to avoid trouble and confusion, we find it necessary to inform 
correspondents that letters of inquiry addressed to the public, and intended 
ror insertion in this column, must in all cases be accompanied by a large 
envelope legibly directed by the writer to himself, and bearing a penny 
postage stamp, in order that answers received us may be forwarded to 
their destination. No notice can be taken of communications which do not 
comply with these instructions. 

*.* We cannot undertake to return drawings or manuscripts ; we must there- 
Sore request correspondents to keep copies. 

*"* All letters intended for insertion in THe ENGINEER, or containing 
questions, should be accompanied by the name and address of the writer, 
not necessarily for publication, but as a proof of good faith. No notice 
whatever can be taken of y icati 

H. M. M. (Cleveland).— We have no trustworthy information as to whether 
steel Lillets made in the United States have ov have not been sold in Canada, 
It is quite possible that small quantities have been so sold. We quite agree 
with you that the “ statements made in American trade journals require to 
tv taken with liberal allowances of salt.” 











DIXON'S SIGHT-FEED LUBRICATOR. 
(To the Editor of The Engineer.) 
Sir,—Will any correspondent kindly inform me who are the makers of 
Dixon's patent No. 165 sight-feed lubricator? F. G. 
Stockport, April 17th, 


HATCHER’S TILE MACHINERY. 
(To the Bditor of The Engineer.) 

Srr,—We shall be much obliged if any correspondent can favour us 
with the address of the makers of Hatcher's tile machinery, said to be 
made by a firm named Cottam and Hallam. R. H. 

London, April 12th. 
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: MEETINGS NEXT WEEK, 
aa IvstiTUTION oF CiviL ENnorvgers.—Tuesday, April 24th, at 25, 
Great € ieorge-street, Westminster, 8,W., at Sp.m. Papers: ‘The Train 
in of River,’ by Mr. Leveson F. Vernon-Harcourt, M.A., M. Inst. C.E.; 
‘ stuaries,” by M. Henri Léon Partiot, Inspecteur Général des Ponts 
et Chaussées, “Friday, April 27th, at 8 p.m. Students’ meeting. Paper: 
Sinking the Cylinder Foundations of the Trent Viaduct under Com- 
ressed Air,” by Mr. Henry T. White, Stud. Inst. C.E., Mr. W. Shelford, 
ee of the Council, in the chair. Thursday, April 26th, at 2 p.m. 
~ udents’ visit to the widening works on the London, Brighton, and 
—— Coast Railway, between Clapham Junction and Streatham-hill. 
rain leaves Victoria at 1.53 p.m, 
on INstITUTION OF ELECTRICAL ENGINgERS.—Thursday, April 26th, 
i a George-street, Westminster, at 8 p.m. Paper: ‘Cost of 
rical Energy,” by R. E, Crompton, M. Inst. C.E., Vice-president. 
P VAL InstITUTION oF GREAT BRITAIN.—Tuesijay, April 24th, at 3 p.m. 
FRS: Electric Illumination,” by Professor J. A. Fleming, M.A., D.Sc., 
Teachg, M.R.I._ Thursday, April 26th, at 3 p.m. Paper: ‘* Mozart as a 
trot er,” by Professor J. dge, Mus. Doc., with musical illus- 
ions, Friday, April 27th, at 9 p.m. Paper: ‘Action of Light on 





Develop ts of Photographic Chemistry,” by Chapman Jones, F.C.S. 
Captain W. de W. Abney, C.B, F.R.S., will preside. Thursday, April 
26th, at 4.80 p.m. Indian Section. Paper: ‘‘ Municipal and Village 
Water Supply and Sanitation in the North-West Provinces and Oudh,” by 
Sir Auckland Colvin, K.C.8.1L., K.C.M.G., 0.1. E. 

PxHorograpHic ConrERENCE —April 28rd, 24th, and 25th, at the Society 
of Arts, at 3 p.m. and at 8 p.m. 
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TRAIN RESISTANCES—ENGLISH AND AMERICAN. 

In our last impression we published the first and more 
important portion of a report on certain comparative 
tests of English and American trains carried out on the 
London and North-Western and the New York, Ontario, 
and Western Railways. We have no intention of going 
over the ground again, and describing in detail how the 
experiments were made. The English locomotive is 
one of Mr. Webb’s new eight-coupled goods engines, 
with cylinders 19}in. diameter and 24in. stroke. The 
driving wheels are 4ft. 5in. diameter. The total 
heating surface is 1245 square feet, and the grate surface 
204 square feet; the weight of the engine 49 tons, all 
available for adhesion. The American engine is of the 
consolidation type, with eight coupled drivers 4ft. 2in. 
diameter, and a leading two-wheeled “‘ pony.” The cylin- 
ders are 20in. diameter, 24in. stroke. The heating surface 
is 1629 square feet ; the grate surface, 80 square feet. The 
total weight of the engine a little over 56 tons, of which 
nearly 49 tons are carried by the driving wheels. We refer 
our readers to our last impression for further information 
as to the circumstances and conditions of the experiment, 
and proceed at once to consider certain conclusions and 
deductions at which the American engineers who repre- 
sented the New York, Ontario and Western Railway 
have arrived and drawn. These appear to us to be open 
to criticism. We have not yet placed them before our 
readers, as they are not contained in that portion of the 
report which we have published. 

We have already stated that the coal consumed per 
mile by the two engines respectively amounted to 54:2 lb. 
for the English and 96°6 lb. for the American locomotive. 
We are told, however, that this great difference must not 
be credited to the English engine but to the fuel which it 
used, good bituminous coal, while the American engine 
burned what is known as ‘“ Buckwheat Anthracite,” 
that is to say, slack anthracite. We are not told, 
however, what its calorific efficiency is, and we see no 
reason to doubt that it is fairly high, while the boiler 
is specially constructed to burn this class of fuel; and 
it must not be forgotten that the American engine 
has about 30 per cent. more heating surface than its 
rival. The latter evaporated *784 gallons per pound of 
coal, while the former evaporated but ‘6141b. The 
matter is, however, of minor importance. The real 
interest of the report lies in the statements made as to 
train resistance. It will be remembered that the English 
train was of the ordinary type, consisting of fifty-seven 
coal wagons, three brake vans, and a dynamometer car ; 
while the American train consisted of twenty-four 
“ gondolas,” a caboose, and dynamometer car. The 
gondolas weigh about 12 tons and carry about 30 tons, and 
it is claimed that the resistance of a train of these cars 
is very much less than the resistance of the English train, 
because there are fewer wheels and axles in the former 
than the latter. The precise figures given in the report 
are extraordinary—so extraordinary that we are told 
the American engineers who obtained them looked upon 
them at first with doubt. We go so far as to add that 
their doubts appear to have been very fully justified. 
We are asked to believe that the average resistance 
of an English coal train running on the magnifi- 
cent permanent way of the London and North- 
Western Railway between Willesden and Rugby amounted 
to about 6 1b. per ton at a speed of over 17 miles an hour, 
while the average resistance of the American train on a 
road abounding in curves was but 3°51 lb. per ton at 
19°5 miles an hour. The Railroad Gazette, commenting 
on the latter extraordinary figures, says :—‘‘ The results 
at first gave rise to some fears that there was a mistake 
in the profile, or the speeds, or the weights, or the dyna- 
mometer car; but careful inquiry has been made on 
these points, and the greatest care seems to have been 
taken in them all. A careful investigation reveals no 
just reason for doubting the results so far as the means 
employed, the care exercised, and the conscientious efforts 
of all concerned to arrive at an accurate and honest result.” 
Notwithstanding all this, we have not the least hesitation 
in saying that an error has been made somewhere, and that 
no train has ever yet been hauled anywhere at an average 
speedof 19 miles an hour, with an average pull of 8°51 Jb. per 
ton. Indeed, it is not difficult to find certain other figures 
in the report which conflict with these. Let us 
take, for example, the foot-tons of tractive work registered 
per pound of coal. How these have been calculated we 
do not know; probably they have been deduced from 
certain diagrams of tractive effort mentioned but not 
published. As the dynamometer car did not deal with the 
resistance of the engine and tender, these, it is clear, refer 
to the train only. The tractive work of the English engine 
was 184 foot-tons per pound. The total weight of coal 
burned on the trip was 4172 lb., and 184 x 4172 = 767,648 
as the total foot-tons of tractive effort, including the 
ascent of inclines. The tractive work of the American 
engine was 114 foot-tons per pound. The total coal 
burned was 74961b., or 854,544 foot-tons in all. It is 
very difficult to dissever these figures from the influence 
of the inclines traversed by the trains; but we have 











sufficient data to get at an approximate result. We are 
told in the report that the total vertical lift of the 
English train in feet was about 330ft., while the fall was 
about 508ft. That is to say, Willesden is lower than 
Rugby by 178ft. In like manner the vertical lift of the 
American train was 681ft., and its fall was 1226ft. That 
is to say, Weehawken is lower than Middletown by 545ft. 
It will be remembered that we are dealing with averages 
only, and it will be evident from these figures that the 
average tractive effort for the whole trip, in so far as it is 
affected by inclines, must have been greater, other things 
being equal, for the English train than it was for the 
American in the ratio of 545 to 178. We are also told 
that the tractive effort, as referred, of course, to a level, 
of the English train, was nearly twice as great as that 
needed by the American train. How in the face of such 
figures can it be possible that the total tractive effort of 
the English locomotive was only ‘9 of that of the 
American engine? It is true that the American train 
was heavier than the English; the former weighed 833 
tons, and the latter 777 tons, but the difference is too 
slight appreciably to affect the figures we have given. 
Our explanation of the error is that the dynamometer 
used on the American train was either itself wholly 
untrustworthy or was used in such a way that the 
figures obtained are valuless. We are told that the 
English figures showed a very steady pull, while the 
American figures are very irregular, varying from 1°73 lb. 
to 5'67lb. per ton. ‘The only explanation of this 
irregular [pull offered by those making the tests, is that 
due to the abrupt changes, steep grades, and sharp 
curves of the American road.” 

No doubt we shall hear that these experiments afford 
another proof of the superiority of American over 
English methods of working railway traffic. What they 
really do seem to prove is that an American train, weigh- 
ing 833 tons, requires 854,544 foot-tons to haul it a 
distance of seventy-seven miles at an average speed 
of 19°5 miles an hour; during which trip the train 
descends a net distance of 545ft.; while an English train 
weighing 777 tons can be hauled seventy-seven miles at 
an average speed of 17°63 miles an hour; during which trip 
the train descends a net distance of 178ft. with an expendi- 
ture of 768,280 foot-tons, or *9 of the effort required by 
the American train. This does not seem to be much 
in favour of the American system, nor to afford 
any satisfactory basis for jubilation at the other 
side of the Atlantic. We commend the figures to our 
readers in the colonies and South America. It must not 
be forgotten that our calculations have no other basis 
than the figures supplied in the report; only we have 
used these figures in a way possibly not contemplated by 
those who prepared them. It does seem rather hard on 
the American engine to say that it burned nearly twice as 
much coal as the English engine when hauling a train with 
little more than half the resistance, and a considerable 
advantage in the way of running down hill. 


LIQUID AND SOLID FUEL SUPPLIES, 


THE small but active class of enthusiasts who per- 
sistently urge the wholesale adoption of oil firing appear 
wholly to overlook the fact that in most parts of the 
world, and in Britain especially, the liquid fuel supply 
available, or likely to be available for many years to 
come, only equals a very small fraction of the total fuel 
requirements. Oil firing has, without doubt, many 
important advantages, and its use in special cases, for 
both lotomotive and marine purposes, is likely to become 
more frequent; but liquid fuel must either become very 
much cheaper, or coal enormously enhanced in price, before 
the former can have any chance of competing with the latter 
in all-round economy. The amount of oil imported into 
this country is no doubt great and constantly increasing, 
but so is the demand, and within the last year or two 
new fields of employment for liquid hydrocarbons have 
opened up, notably for gas enriching purposes, and for 
driving internal combustion engines. In the matter of 
price it seems probable that petroleum and other burning 
oils have touched the lowest point likely to be reached for 
some considerable time. The Standard Oil Company of 
America in its attempt to crush the Scotch oil industry 
out of existence, and to shut Russian oils out of the 
British market, has reduced profits almost to the 
vanishing point, in spite of the advantage it possesses in 
being able to send burning oils here, unsaleable in the 
United States on account of legislative restrictions against 
their low flashing point. The Scotch trade has been 
crippled, but by no means killed, by this unfair 
competition, and it is understood that the gigantic 
American corporation now begins to feel the pinch of 
the low prices it has forced its rivals to accept. All 
things taken into consideration, it seems highly impro- 
bable that either American or Russian petroleum can be 
generally sold in this country at less than twopence per 
gallon. In comparing the prices of solid and liquid fuel, 
the superior calorific value of the latter and the saving 
in labour attending its use must be considered; but 
these, and other incidental advantages, are generally 
much overstated by oil firing advocates. The average 
quality of liquid fuel gives in ordinary practical work 
about twice the effective duty of good coal, such as is 
obtainable in most industrial centres for about ten 
shillings per ton. The wages bill for stoking in a large 
factory, or in a ship where great quantities of coal are 
consumed, certainly amounts to a formidable sum; but 
calculated per ton of coal, it becomes relatively trifling, 
and its reduction to one-third or one-fourth, in the case 
of liquid fuel employment, does little towards enabling 
oil, even at the supposed low rate of twopence per gallon, 
or about 38s. per ton, to compete with solid fuel at any- 
thing like ordinary prices. 

The comparative insignificance of the available oil 
supplies, as compared with our enormous fuel require- 
ments is, however, most clearly seen by comparing some 
obtainable figures relative to the production and consump- 
tion of the two classes of fuel, regarding for the nonce all 
petroleum and kindred oils as available for firing purposes. 
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The total exports of petroleum from the United States 
for the eight months preceding the beginning of March 
of the present year amoun to 613 million gallons, 
corresponding to an annual quantity of about 800 million 
gallons sent to all parts of the world. This great quantity 
of liquid weighs something over three million tons; and it 
will probably be a surprise to many to learn that the 
United States coal exports for last year exceeded the 
above weight by nearly half a million tons. The British 
imports of petroleum amounted last year to nearly 
160 million gallons, or 634,000 tons. There were also 
produced in Scotland 45 million gallons of crude shale oil, 
equal to about 180,000 tons; bringing the imported 
petroleum and home-produced oil up to 814,000tons. If by 
making a liberal allowance for blast furnace oils and other 
home-produced combustible liquids, this quantity be 
regarded as increased to one million tons, and then 
doubled to allow for its superior fuel value, it gives two 
million tons of liquid fuel to place against our annual 
home consumption of close upon 150 million tons of coal. 
Of course the oils mentioned are not available for fuel 
purposes, in the ordinary sense of the word, but are 
almost entirely utilised for lubricating, direct lighting, 
and gas making ; but as refined petroleum and ordinary 
blast furnace oil differ but slightly in efficiency for such 
purposes as, say, steam raising, the comparison is interest- 
ing. Turning for a moment to Russia, the country ahead 
of all others in the matter of liquid fuel, applications 
and facility of supply, it does not appear that the annual 
production of crude oil over the whole Apsheron Peninsula 
has ever exceeded seven million tons, a quantity little more 
than sufficient for the requirements of British sea-going 
steamers, consuming nearly nine million tons of coal, and 
which sinks into absolute insignificance when compared 
with the 186 million tons of coal annually brought to the 
surface in the United Kingdom. The figures we have 
given are general and approximate, but they sufficiently 
demonstrate the total inability of existing oil supplies, 
even if wholly diverted from their legitimate uses, to 
meet the fuel requirements of industrial nations. 

As illustrating the difficulty of procuring continu- 
ously a supply of any kind of liquid fuel, we may 
recall the circumstance that during the whole of 
last season one of the Caledonian Packet Company's 
steamers plying on the Firth of Clyde was fired with 
blast-furnace oil, on Stuart and Farmer’s system. The 
result of the experiment was highly satisfactory, especially 
from the passengers’ point of view, and the company 
intended last winter to fit other vessels of its fleet for 
oil burning. We understand also that the Clyde Trustees 
contemplated the adoption of the system in the Cluthas, 
plying in the harbour of Glasgow, with a view to ter- 
minating the smoke nuisance. But towards the close of 
the year, partly as a result of the English coal strike, but 
mainly owing to a growing appreciation of its merits on 


the part of gas managers, the oil rose sharply in| 


value, and soon reached a price prohibitive of its use for 
steam raising. A few years ago blast furnace oil was 
a drug in the market, and could be freely purchased for 
one farthing per gallon; but though the production has 
since increased sixfold, it now commands a price about 
equal to that of refined petroleum, almost the entire yield 
being absorbed for gas enriching purposes. Much atten- 
tion is at present being devoted by managers and experts 
to the utilisation of liquid hydrocarbons in gas manu- 
facture, and it may be regarded as a certainty that this 
industry will consume increasing quantities of oil for 
years to come, and that it can afford to do so even with 
oils much dearer than they are at present. The extend- 
ing employment of various forms of hydrocarbon engines 
also is likely to increase the demand for different kinds 
of petroleum ; so that on the whole the period of extended 
application of liquid fuel for firing purposes must be 
regarded as remote. 

British coal has in reality more to fear from the com- 
petition of American coal than from American or Russian 
oil; and as a matter of fact during the Midland strike 
last year coal from West Virginia was actually landed in 
England, while large quantities of the same fuel were 
burned in steamers formerly fired with British coal. 
The coal production of the United States now practically 
equals our own, but miners’ leaders and delegates are 
possibly not aware that while the cost of procuring coal 
in these islands is being steadily augmented by strikes 
and harassing restrictions, the cost of getting American 
coal has been for several years past, and is still, decreasing. 
In the event of a recurrence of the “famine” of last 
year there can be little doubt but that large quantities 
of United States coal would be shipped to this country, 
the matter of freight being in these days of strenuous 
shipping competition no serious obstacle. The famous 
Pocahontas coal is already largely used for bunkering 
British, German, and French steamers; and it is worth 
remembering that when using this coal record passages 
between Sandy Hook and Queenstown were made last 
year in the times of 5 days 4 hours 55 minutes, and 
5 days 2 hours and 7 minutes, by the Campania and 
Lucania respectively. 


A THERMODYNAMIC PUZZLE. 


A DEFECT in scientific methods of dealing with natural 
laws is the practice of reasoning from the particular to 
the general. A certain fact is established, and from that 
the deduction is drawn that under conditions which may 
or may not be somewhat different the fact will always 
repeat itself. What is known to be true within certain 
limits, is believed to be true over a much wider range. 
The human mind, especially when it is endowed with a 
more or less vivid imagination, is prone to draw deduc- 
tions from only very insufficient premises. Scientific 
men are not exempt from this failing; and it is the know- 
ledge that they are not which leads so many individuals 
to look with a little incredulity on the statements made 
by them. Dr. Lodge favoured us recently with a very 
clever and ingenious ‘‘ Digression on Paradoxes;’’ but 
paradoxes will continue to suggest themselves, and 
demands for explanations will be made to the end of 





time ; and scientific men will have to bear with the 
framers of the paradoxes, and must put up—with as much 
equanimity as may be—with suggestions that, perhaps, 
they after all do not know everytiin . As an example, 
we may say that we have had brought before us within the 
last few days a thermodynamic puzzle or paradox so 
curious and so interesting that we hasten to submit it to 
our readers at the risk of being called hard names by 
professors of physics. In our impression for March 2nd 
we illustrated and described an apparatus now bein 

introduced into this country by Messrs. W. J. Fraser an 

Co., Commercial-road, E., for preventing the formation 
of scale in boilers. Many of our readers will remember 
that this consists of an open-topped funnel-shaped pan, 
set in the steam space of the boiler immediately below a 
valve through which thefeed-water enters. In describing 
this we very naturally stated that the water, heated by 
passing through the steam space, fell into the funnel or 
collector. Thence it overflowed into the water in the 
boiler, leaving the scale in the pan or funnel, from whence 
it could be blown out from time to time. We have 
received a letter from Messrs. Fraser, telling us that we 
are mistaken in assuming that water fills the pan 
and overflows it. Scarcely any feed-water, we are 
assured, reaches the pan; it is all converted into 
steam. Now, if this be true, we have at once one 
of the most extraordinary thermodynamic puzzles 
ever submitted for solution. It is fair at this 
point to add that the evidence submitted to us to 
prove that the feed-water is wholly converted into steam 
is very definite, and very difficult to refute. The first 
patent was taken out in America by Mr. David Hanna, of 
Ogdenburg, U.S.A., and in this country by his agent Mr. 
D. H. Lyon, in 1882. A second patent was taken by him 
in 1893. Now it is very easily seen that if Mr. Hanna 
had patented the apparatus very great difficulties would 
be encountered in covering the invention. The apparatus 
can take various forms, and it would be next to impos- 
sible to include all in a single specification. Mr. Hanna 
accordingly did not attempt to patent the apparatus, but 
instead he patented the process. But the patent officials 
in the United States had to be satisfied that the process 
would work before they would grant a patent; and it seems 
that Mr. Hanna was able to demonstrate to the satisfaction 
of the Government officials that what he claimed really did 
take place, and that the feed-water was wholly converted 
into steam in the steam space. We shall come presently 
to Messrs. Fraser’s experiments in the same direction. So 
far it may be taken that we havea certain amount of wholly 
disinterested evidence in favour of Mr. Hanna's assump- 
tions. Without this evidence it would be useless to go 
further, because the statements made by Mr. Hanna are to 
all intents and purposes ostensibly incredible. At first 
sight it is quite possible that many of our readers will fail 
to see this. There is not they may say anything very re- 
markable in the notion that water should be vaporised in 
the steam space of a boiler. It will suffice to follow the 
steps of the process to render the nature of the various 
puzzle apparent. Let us assume that the boiler pressure 
is a little over 501b., corresponding to a temperature of 
300 deg.; let the feed-water have a temperature of 
100 deg. The first work to be done by the steam in the 
boiler will consist in raising the temperature of the feed- 
water 200 deg. This must be effected before any but 
the most trifling vaporisation can possibly take place. 
We may suppose that this heating of the feed-water is 
effected almost instantaneously. We now have the feed- 
water at 300 deg. in the steam space of the boiler, and the 
water globules are surrounded with steam of their own tem- 
perature. Now,it is a fundamental law of thermodynamics 
that no interchange of heat can take place between two 
substances unless there is a difference of temperature, 
heat always flowing from the hotter to the colder body. 
But in the case under consideration there is no differ- 
ence in temperature. How then is it possible for the 
incoming feed to get hold of the remaining 900 thermal 
units per pound necessary to convert it into steam? It 
is quite clear that as much heat must be lost by the 
steam already made and in the boiler as the feed-water 
gains, so that for every pound of feed-water vaporised a 
pound of steam is liquefied. Messrs. Fraser state that 
this is just what takes place, and that the water with 
which the boiler is first filled up remains in it practically 
unchanged, while all the lime and other salts carried in 
by the feed are cauglit in the pan or funnel. What 
ought to happen is that which we said, when we illustrated 
the apparatus, did happen. The pan ought to fill to the 
top and overfiow, the water having been first brought, by 
passing through the steam space, to the same tempera- 
ture as the contents of the boiler. This we are positively 
assured is what does not happen, total vaporisation 
taking place instead, and little or no water accumulating 
in the pan. It is not difficult to prove this one way or 
the other. There is a blow-off cock and pipe to the pan ; 
to one of Messrs Fraser’s boilers is fitted a small tank 
beneath the cock. This cock being opened and the feed 
full on, the whole of the feed ought to pass straight out 
through the blow-off cock. It does nothing of the kind, 
only steam with a very small quantity of water escapes. 
Again, the pan has been fitted with pipes and a glass 
gauge outside the boiler, to show how high the water 
stands in the pan. This also, we are informed, proves 
that the pan does not receive the feed-water. Further, 
we have the negative evidence that the boiler remains 
clean. If the feed-water really entered the pan, it would 
flow over the rim, carrying the impurities with it, and 
the boiler would not keep clean. But, furthermore, experi- 
ments have been made which show that it is quite pos- 
sible to fill the pan. Thus, for example, if more feed- 
water is pumped in than the engine can take in the form 
of steam, the pan will fill at once and the contents will flow 
over the rim into the boiler, the level of the water in 
which will rise. When the feed-water is sent in hot by 
means of an injector, vaporisation takes place if the 
pan is only 8in. below the feed valve in the crown of the 
boiler. That is to say, it suffices for the feed-water to fall 
through a distance of only Sin, to secure its conversion 








into steam of boiler pressure. If the feed is sent in cold 
by a pump, however, a fall of about 2ft. Sin. is needed to 
secure the conversion of the whole of the water into 
steam. 

Such is the story told us by Messrs. Fraser; who are 
no more able to explain the phenomena than we are 
They are perfectly willing to have the whole question 
subjected to rigorous investigation, and we hope to place 
the result of such an investigation before our readers jn 
an early impression. Meanwhile we reserve our opinion 
In the original patent, taken in 1883, Mr. Hanna used a 
spray valve to it the feed, and Messrs. Fraser adhere 
to this plan under a modified form ; but in his 1893 patent 
Mr. Hanna rejects the spray system, and claims as his 
invention ‘an Fe gpeaee process of separating impurities 
from water, which consists in forcibly injecting a thick 
stream of water into the highly-heated and unobstructed 
steam within a boiler, thereby vaporising the water before 
it reaches the collecting vessel or body of water in the 
boiler, separating the impurities from the water while 
being vaporised, and allowing them to drop through the 
unobstructed vapour within the steam space of the boiler, 
collecting the impurities so separated from the water and 
conducting them outside the boiler before they mingle 
with the body of water within the boiler.’ And in the 
body of the specification he says, ‘‘ A fannel-shaped vessel 
or collecting basin is secured within the boiler, and at 
such distance from the discharge opening of the epring 
check valve that the particles of solids contained in the 
water to be purified will be thrown intothe collecting basin; 
but the upper end of the basin must be placed above the 
water-line and within the steam space of the boiler, and 
the steam space into which the feed-water is injected 
through the feed nozzle must be so unobstructed as to 
allow free and rapid circulation of the highly heated 
steam towards the incoming water, and equally free cir. 
culation of the resulting vapour away from the incoming 
water ; or otherwise the feed-water will be carried into 
the collecting basin and wash the foreign particles 
collected therein over its sides and into the body of water 
in the boiler, thereby neutralising the advantages of their 
previous separation.’ Nothing can be more precise than 
this. There is no room for confusion. The inventor 
clearly pins himself to the vaporisation of the feed-water 
in the steam space, and Messrs. Fraser assure us that 
all their experiments prove that what Mr. Hanna asserts 
will occur does occur. But if these things are true, it 
follows that heat can be transferred with the greatest 
ease from steam to water, the temperatures of the two 
being the same. It may seem like uprooting the founda- 
tions of the world to ask why the transfer should not 
take place ? and yet when we consider how trifling is the 
expenditure of energy which is probably necessary to 
carry the whole of the heat out of one — into another 
body at the same temperature, we do not hesitate to ask 
the question, although it does tend, perhaps, to put 
certain phenomena in a hitherto unconsidered light. 
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THE UNDERGROUND RAILWAY IN PARIS. 


Tur scheme for constructing a metropolitan railway in 
Paris has been so often brought into public notice and then 
abandoned, that the Parisians have long despaired of ever 
seeing this very desirable project realised. It had been 
discussed more or less seriously for twenty years past, when 
it assumed something like practical form in the scheme 
presented to the Chamber of Deputies by M. Yves Guyot. 
Unfortunately, the fall of the Freycinet Ministry put an end 
to the scheme for the time being, and it has since remained 
almost forgotten in the official pigeon-holes. The subject is 
once more being discussed in connection with the Exhibition 
which is to be held in 1900. The General Commissioner of 
the Exhibition, as well as the engineers who are occupied 
with the plans, insist that the underground railway is abso- 
lutely necessary, not only to cope with the enormous influx 
of visitors that will take place during that year, but also to 
permit of the workpeople being transported to and from the 
grounds while the buildings are being constructed. The 
Government has, therefore, authorised M. Jonnart, the 
Minister of Public Works, to consult with the Municipal 
Council of Paris and see if some common action cannot be 
come to, with a view of hastening forward the scheme. M. 
Jonnart has accordingly resuscitated the plans of M. Yves 
Guyot, and they will be submitted very shortly to the 
Municipal Council. This proposal is in favour of the continu- 
ation of the Moulineaux line to the Esplanade des Invalides, 
the doubling of the Auteuil line between Courcelles and the 
Pont du Jour, which line will traverse the Seine by a sub- 
way, and join the Moulineaux line at the Grenelle station, 
and the construction of a railway from the Invalides along 
the Boulevard St. Germain to the Halle aux Vins, thence 
returning to cross the Seine at the Pont Henry IV., and 
continuing to the Central Markets, and on to the Gare du 
Nord. Some smaller lines will be constructed to connect 
the Metropolitan with the Gares d’Orléans, Paris, Lyons, 
Sceaux, Est, and Vincennes. The principal station will be 
situated upon or near the Esplanade des Invalides, and the 
manner in which this building is to be erected has given 
rise to a great deal of discussion. The original proposal, if 
carried out, would have completely spoiled the effect of the 
Invalides, and in view of a unanimous protest it has had to 
be abandoned. M. Jonnart declares that he will not sanction 
a building that shall be in any way obtrusive; the station 
should be kept out of sight as much as possible, so as not to 
interfere with the view of one of the principal monuments of 
Paris. These restrictions are giving a great deal of trouble 
to engineers who have not yet been able to overcome the 
difficulty. The other objection against the underground rail- 
way, that the vent holes would be unsightly, and that the 
discharge of smoke would cause inconvenience, has been met by 
the statement that electricity would probably be used for the 
working of the locomotives. For some time past the 
Compagnie du Nord has been making trials with a locomo- 
tive that is destined to run between the terminus and the 
Central Market, and it is expected that by the time the line 
is completed the experience gained will have allowed of 
electricity being adopted upon the whole system. The ques- 
tion that has mainly to be considered is, of course, as to how 
the estimated expenditure of four millions sterlirg will be 
met. It is feared the Municipal Council will not be very 





anxious to contribute its fair share towards this amount, 
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F re seems to be an impression that the Metro- 
egeclaly prc every facility for people to live in the 
“ s would seriously affect the amount of octroi upon 
— the Municipal Council depends chiefly for its revenue. 
= objection is one that has been met by M. Jonnart him- 
if who contends that the octroi would not be affected by any 
60 ‘ation of people from the town to the suburbs. If the 
os Council shows little readiness to contribute towards the 
= of constructing the Metropolitan, the railway companies 
epemselVes, who will benefit largely by an increased traffic, 
eo spontaneously offered to bear a part of the expenditure. 
With the Government, the Municipal Council, and the rail- 
way companies each contributing, there ought to be no diffi- 
ity about raising the necessary money, and as the work has 
peo, Ananth absolutely imperative, there is a prospect before 
jong of the underground railway being put in hand. 


THE SWEDISH IRON TRADE. 


‘corpING to a recent Foreign-office report the year 
wg paoen unfavourable for the Swedish fron industry. 
Imports fell off in nearly every department owing to the 
increased output of native pig iron, the high price of coal, 
and the protective tariff. The decrease in implements, 
machines, and tools amounted to £245,666, or ee cent., 
under 1892. Low prices resulted in a diminished output, 
and at the end of 1893 there were in operation 89 furnaces, 
335 forges, 21 Bessemer converters, and 24 Martin converters, 

ainst 110 furnaces, 370 forges, 21 Bessemer converters, and 
9] Martin converters at the corresponding period of the pre- 
vious year. The Swedish State Railway management, 
anxious to free the country to some extent from its depen- 
dence upon Belgium and Great Britain for the supply of steel 
rails, some years ago persuaded a Swedish firm near Gefle to 
undertake their production. The experiment has heen 
watched with interest; but although the manufacture is still 
continued, ard the quality of the rails is satisfactory, the 
manufacture would not be remunerative but for the discrimi- 
nating rates allowed the firm in competition with Belgian 
and British producers, An important invention is claimed 
to have been made by Mr. Laval, a well-known Swedish 
engineer, for smelting iron by a novel application of electri- 
city. The first experiments on a large scale are to be made 
at Trollhiittan, where one of the principal waterfalls has been 
leased for the generation of the electricity required. The dis- 
covery is much discussed, and is spoken of as being likely to 
efiect a revolution in the Swedish iron industry. If—which is 
improbable—the success is as great as anticipated, the many 
waterfalls existing in the country might be turned to good 
account. The export of nearly — escription of iron and 
steel goods except pig iron decr . Pig iron was shipped 
toa larger extent by 2177 tons, or 3:8 per cent. over the 
preceding year, but prices obtained were not good. The out- 
look in this market is better, in consequence of the resolution 
adopted by the Swedish Ironmasters’ Association to diminish 
the output of Swedish pig iron by 10 per cent. Stocks are 
reduced and prices fairly maintained. The exportation of 
iron ore increased very largely owing to the opening up of the 
Gellivaara mining district. The quantity shipped during 
the first eleven months of 1893 was 447,431, against 298,336, 
and 159,467 tons in the corresponding periods of 1892 and 
1891 respectively. This large increase in production and 
exportation was attended with a heavy fall in prices. Previous 
to the opening of the Gellivaara mines, ore of similar quality 
sold for prices 50 per cent. higher than those now obtainable. 
It is expected that a still greater increase in the output and 
exportation of iron ore will take place in the course of the present 
year, a for the shipment and delivery of over 
500,000 tons of ore being already signed for, the most part by 
Norwegian shipowners. 


MINING ENGINEERING AND LOSS OF LIFE. 


THE very great disparity that exists in the different mining 
districts of the United Kingdoin in regard to the loss of life 
causes great interest to attach to a comparison of reasons why. 
The loss of life by fire-damp —— very naturally varies ; for 
this country it has been as high as 586 in one year, and as low 
as 51 in another; but that variation is not the only one, nor is 
it the explanation of the great difference. For instance, the 
death rate from accidents per 1000 persons employed—and 
this is one of the best tests and fairest tests—varied last year 
from ‘797 for the Midland district, up to 2°638 for the 
South Wales district. The chief cause of the loss in South 
Wales being so much larger is to be found in the lives 
lost through falls of ground, in the miscellaneous 
underground accidents, and in the fact that the loss of 
life above ground is about double that in the Midland 
district. The Blue-book on mines and minerals just issued 
shows further that whilst in Durham there was a life loss of 
3°212 for every million tons of minerals raised, the loss was 
about 13-367 for Yorkshire, and 10-213 for South Wales, and 
the average for the whole of the country was 6043 for the 
past year. In Yorkshire it is fair to state that there was the 
loss of 142 lives:in two explosions of fire-damp; but there 
was also a heavier mortality from surface accidents than in 
any other district except South Wales. Itis seen how mining 
engineers can lessen the loss when it is stated that there was 
last year not one fatal accident from that cause which was 
once prolific of loss—overwinding in shafts. But the loss of 
life by falls of sides and falls of roof in the mine are still 
heavy, though unequally so. Forinstance,the South Durham 
district had a production not very dissimilar in quantity to 
that of South Wales, but in Durham there was a loss of 
thirty-four lives through falls of roof and sides, whilst in South 
Wales the loss through these causes was as high as eighty- 
four lives, and a year previously the disparity told even 
more strongly against the Welsh district. It is growing 
evident that there is again need for the skill of the — 
engineer to be applied to the examination of the tabulate 
causes of loss of lifé in mines, and to the devising of methods 
to further lessen that loss. We have now accumulated a mass 
of evidence, the result of the inspection over a period of 
years, and it shows that engineering skill has in some 
directions considerably reduced the loss of life, both actually 
and relatively, in the mines; and there is now a disparity 
that, though it may be in degree accounted for by the dif- 
ference in strata and depth, is also probably attributable to 
methods of working, and it suggests the need for analysis 
and contrast of methods and possible changes. 


RAILWAYS FOR TREBIZOND, 


THE British Consul at Trebizond, in a recent report on the 
commerce and trade of that Vilayet, draws attention to the 
want of railways in the country which have hitherto been 
prevented by strategic reasons, Difficulties and hindrances 
incessantly obstruct the conveyance of goods by packs and 


vehicles. The least time occupied by caravans from Tre- 
bizond to Erzeroum now is ten days, and thirty-five days to 
Tabreez. Had Samsoon a railway to tap the grain-yielding 
districts of Diarbekir, Kharput, and Sivas Vilayets, it would 
soon become a second Odessa. As for Trebizond, the usual 
superabundance of — so often allowed to rot in the great 
sabe mee of Alashgherd and Erzeroum, both watered by the 

uphrates, the live stock of Kurdistan, and the important 
transit trade with the rich north-western provinces of Persia, 
indicate forcibly how very beneficial a railway from the 
coast would be to civilisation, commerce, government, and 
people. The route presenting the least engineering difficul- 
ties is the one from Surmeneh, up the Karadereh Valley to 
Bairbut, and thence to Erzeroum, with a branch line along 
the coast to Trebizond, or rather to Platana, which has a 
better harbour than Trebizond, while that of Surmeneh is 
well sheltered with deep anchorage close to the shore. The 
distance to be covered is 154 miles, divided into thirty miles 
from Platana to Surmeneh on ground a little above sea level, 
fifty miles from Surmeneh to Bairbut over a gradual ascent 
to 6500ft., and seventy-four miles from Bairbut to Erzeroum 
down and across the extensive plain of 6000ft. above sea level. 
The apers yearly traffic on the Trebizond-Erzeroum road 
ma estimated at 40,000 travellers, 25,000 tons of goods, 
and 80,000 head of cattle. 








LITERATURE. 


The Engineer's Year Book of Formule, Rules, Tables, Data, 
and Memoranda in Civil, Electrical, Marine and Mine 
Engineering. By H. R. Kempr, Assoc. M. Inst. C.E., 
M.L.E.E. London: Crosby Lockwood and Co. 1894. 


Tuisis the first year of publication of a new and apparently 
useful book, although in a field which would seem to be 
already pretty fully occupied. Mr. Kempe’s book differs, 
however, from most of the present known English books 
in character of contents, and though based on English 
—— and requirements, is compiled somewhat on the 
ines of such excellent German books of reference as the 
‘ Ingenieurs Taschenbuch,” by Ernst and Sohn, or 
‘*Uhlands Kalender fiir Maschinen Ingenieure,” by A. 
Kiihtman. It commences with a few pages of algebra, 
trigonometry and some excellent mathematical tables, and 
then runs the whole engineering gamut, using about 700 
engravings for the illustration of the text, rules, and 
formule by diagrams and sections of machinery and 
civil engineering work. Sections and views of typical 
machines and motors are given, which seem to be 
sufficient in most cases, but not in all. For instance, the 
section of one kind of gas engine is not sufficiently 
representative of the several different kinds now made. 
The compilation is one which represents an enormous 
quantity of work, the index alone covering sixteen pages, 
din. by 6in., with two columns in each ; but except that it 
may be convenient to publish yearly editions, there 
seems no reason for making it a year book. A large part 
of the whole book will be just as true and often required 
ten or twenty years hence as now, but this would not be 
the case with the advertisements, which are obtrusively 
interspersed throughout, even including the index ; but if 
an advertising medium is required, a less expensive book 
would be preferable. There is a great deal in Mr. 
Kempe’s collection of data that makes this a desirable 
work of reference. There is also much in the volume 
that is useless, as, for instance, a table of nominal horse- 
— of engines. The engraving of a square hole 

rilling machine is not wanted, nor is an account 
of the Forth Bridge occupying six pages. On the other 
hand, if the chapter on “ The Steam Engine Indicator ” 
is required, some reference should be made to power- 
measuring dynamometers, and the tables relating to 
steam should give total and latent heat for as many 
pressures as the temperature, volume, and density. The 
tables should be continuous, not separated as though not 
relative ; and they should relate to a cubic foot of 1728 
cubic inches. Latent heat in the index should refer not 
only to latent heat of fusion of ice on page 19, but also 
to latent heat of evaporation in these tables, and to some 
mention of the ciinth <- ehiab should be inserted. 
There is much in the book concerning the strength and pro- 
perties of materials which might be somewhat modern- 
ised; but it isa volume which will often save refer- 
ence toa number of books, and might have been made 
very valuable if the source of further information on the 
subjects dealt with had been given in footnotes. 


Decorative Work for House and Home. In three parts. 
ndon: Ward, Lock, and Bowden. 1893. 

‘Decorative Work for House and Home,” under the 
combined authorships of Messrs. George Edwinson, 
L. L. Stokes, and Mark Mallet, is a comprehensive little 
book, which all who are unable to procure the services of 
skilled workmen, and intend themselves to undertake 
the work of renovation and decoration, would do well to 

urchase. It would prove a safe guide to the uninitiated, 
its directions being detailed and clear, which if carefully 
followed would greatly facilitate the work of the amateur, 
and produce good results. Mr. Edwinson puts his finger 
on the weakness of all amateurs, in giving minute 
instructions as to the best and fittest tools to employ, 
and in pointing out the necessity for careful preparation 
of all surfaces before proceeding to paper, paint, or 
varnish, All that can be learnt theoretically under the 
three heads into which the book is divided is here given, 
experience and patient practice can alone do the rest. 
Parts 1]. and IIL, border on artistic decoration, but are 
at the same time quite within the compass of the amateur. 








NAVAL ENGINEER APPOINTMENTS, — The following appoint- 
ments have been made at the Admiralty :—Fleet 7 P. 
Colquhoun, to the Achilles, to date April 13. Engineers: 
A. F. Kingsworth, to the Repulse; and G, J, Ludlow, to the 
Victory, to date April 13. Assistant Engineers: A. R. Grant 
and A. F, White, tothe Repulse ; A. W. Littlewood, to the Niger ; 
A. M. Underhill, to the Royal Sovereign ; C. S. Russell, to the 
Cossack ; and G. T. Paterson, to the Ruby, to date April 13. 
Probationary Assistant Engineer; E, V. Ward, to the Repulse, to 





WILLIAM HAYWOOD. 


By the death of Colonel Haywood, on Friday morning last, 
at the age of seventy-three years, not only the citizens but 
the metropolis at large have lost a valued servant. It was only 
at the previous meeting of the Commissioners of City Sewers 
that the members unanimously agreed to allow the engineer 
to retire upon his full salary of £2500 per annum, but at the 
same time retaining his services as consulting engineer. 
Appointed as long since as 1845, as assistant-surveyor, at the 
age of twenty-four years, the Court soon recognised his 
marked ability and talent, and appointed him surveyor in the 
year 1846. In 1853 the appointment was altered to that of 
engineer and surveyor. The death of the ‘‘ Colonel,” as he 
was best known at the Guildhall, has caused a vacancy which 
it will be hard to fill. His grasp of detail, his readiness with 
a trustworthy opinion, combined with his resolute refusal to 
give any opinion offhand on an unconsidered subject, and 
is value as an expert of City property, placed him in the 
front rank of valued officers. 
Foremost among his great works was the raising of the 
valley of the Fleet, and the laying out and construction 
of the Holborn Valley Viaduct, and the surrounding streets 
with their labyrinth of sewers and subways underneath—a 
work which will remain a monument to his memory, and 
was carried out at a cost of over four millions sterling. He 
also originated and matured the great scheme of the Thames 
Valley drainage, afterwards carried out by Sir Joseph 
Bazalgette, engineer to the late Metropolitan Board of Works, 
thus giving to London the magnificent main drainage 
system. Sir Joseph Bazalgette, speaking of Col. Haywood, 
some years since, remarked that for matters of drainage, 
street alignment and paving, he stood foremost in the 
kingdom. He introduced asphalte into our streets and laid 
out the City of London Cemetery at Ilford, Essex. He 
designed the artizans’ dwellings on the eastern borders of the 
City, and sunk an artesian well to an enormous depth to pro- 
vide the inhabitants of these dwellings with water, and to 
dispense with the charges of the New River Company. 

During his time he went fully into the question of house 
refuse, and completed a scheme for the satisfactory collection 
and disposal of the street refuse of the City of London, and 
has kept the City streets in such a state of cleanliness, that 
they are spoken of throughout the kingdom. Many and 
varied are the reports that he has made from time to time, on 
such matters as ‘‘ Metropolitan Improvements,” ‘“ Traffic,” 
‘Water Supply,” ‘Sewage Problems,” “‘ Street Lighting,” 
“ Disposal of Snow,” “ Railway Schemes and Projects,” 
“Granite and Asphalte Pavements,’ ‘ Improvements,” 
“Subways,” &c. He was the first to introduce the now 
common “ Underground convenience,” having designed no 
less than thirteen of such conveniences for the City of London, 
These have been copied and extended in nearly every district 
of London. Many years ago, in 1866, he reported to the 
Commission upon the traffic, and improvements needed in the 
City of London, and in that report, which was the result of a 
year’s labour, he dealt with improvements in every part of 
the City; he named the situation for the Tower Bridge, and 
on the plan indicated the exact site. He was the first person 
to show the growing necessity for the bridge, and for years 
drew public attention to that necessity. He advocated it 
before a committee of the House of Lords as a necessity 
which nothing could obviate, and stated that the widening of 
London Bridge would be a serious failure; indeed, to his advo- 
cacy is largely due the fact that the Tower Bridge is now built. 

Years ago, with the view of relieving the enormous traffic of 
the City, he proposed a broad thoroughfare through the 
City ending at the present site of the northern approach to the 
Tower Bridge, the cost of which he stated would have been 
£1,000,000, but if now undertaken would cost no less than 
£5,000,000, thus proving that Colonel Haywood lived in 
advance of the times. Atthe fortnightly meeting of the Com- 
missioners of Sewers on Tuesday last, the chairman—Mr. J.C. 
Bell—paid a very high and gratifying tribute to the memory of 
Colonel Haywood, stating that his success was due in a great 
measure to his intense love of his profession. The chairman 
mentioned that Mr. Haywood was a Member of the Institu- 
tion of Civil Engineers, a Fellow of the Royal Institute 
of British Architects, a Member of the Institute of Surveyors. 
He was Colonel-Commandant of the London Rifle Brigade, 
one of her Majesty’s Commissioners of Lieutenancy of the 
City of London, a Chevalier of the Legion of Honour of 
France, a Knight of the Ernestine House Order, a Com- 
mander of the Portuguese Royal Military Order of Christ, 
and an Officer of the Order of Leopold of Belgium. The 
chairman stated that Colonel Haywood had lived a long, 
useful, and valuable life, and had closed it at the ripe age of 
seventy-three years. 

A special committee was then appointed to consider the 
question as to the duties and emoluments of the office of 
engineer and surveyor. Mr. David James Ross, assistant 
engineer, was then appointed temporarily as acting engineer. 

At the funeral service on Wednesday, April 18th, at St. 
Mark’s, Hamilton-terrace, Maida Vale, conducted by Canon 
Duckworth, a large and representative audience filled the 
church. After the service the remains of the late engineer 
were conveyed by the 11.45 train from Waterloo for Woking, 
for cremation. 








GRAVING Dock EXTENSION AT BLACKWALL,—On Wednesday last, 
about noon, a large company of gentlemen interested in the owning 
and management, &c., of ships, and the facilities for their docking 
and repair, assembled, on the invitation of Messrs, R. and H. Green, 
shipbuilders, Blackwall, to witness the opening of the newly ex- 
tended graving dock at their shipbuilding and repairing works at 
Blackwall Yard. To accommodate the largest class of steamships 
using the Victoria, Millwall, and East India Docks, the graving 
dock at the Blackwall Yard, as now extended, measures 471Ift. 
in length on the floor, is 65ft. wide at the coping level, and 23ft. 
deep at the sill. Its opening on Wednesday was inaugurated by 
the admission into it of the fine new screw steamship Tantallon 
Castle, the latest addition to the already fine fleet of Cape mail 
and passenger steamers owned by the Castle Company, which has 
just arrived in the Thames from the Clyde, where she has been 
built and engined by the Fairfield Engineering and Shipbuilding 
Company. This vessel is the largest passenger and mail steam- 
ship ever docked so high up the Thames as Blackwall. She is 
440ft. in length between perpendiculars, 456ft. over all, 50ft. Sin. 
beam, 35ft. deep to top of floors, and has a gross tonnage of 5700 
tons. She is built entirely of steel, has a double bottom from end 
to end on the cellular principle, and is divided internally into 
water-tight compartments by ten bulkheads extending to the 
upper deck, which will enable her to float with any two of her com- 
partments flooded. Her propelling machinery is a new departure 
on the part of the Castle Company, she being titted with quadruple 
expansion engines driving a single screw, and capable of developing 
8000 indicated horse-power, and driving her at 174 knots an hour. 
Steam is supplied by five ordinary multitubular Scotch boilers at 
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STEEL AMERICAN OIL TANK 









OIL-TANK CAR WITH STEEL UNDERFRAME. 





THE use of steel underframing for freight cars is extending 
in the United States, and we have received from our New 
York correspondent the drawings of a tank car with steel 
frame, as used extensively in the oil traffic. There are six 
longitudinal sills, all 6in. I beams, weighing 13 1b. per foot, 
the two middle sills being depressed below the others to form 
a recess for the cylindrical tank, which has a capacity of 8000 
gallons of oil. The end sills are 6in. I beams, weighing 15 ]b. 
per foot. Across these are 5in. I beams under the sills, to 
which are attached the truss rod brackets. Across the top 
of the sills are placed 4in. channel irons, with the open side 
up, these channels being bent to fit all the sills, and having 
wooden fillers or bearing pieces for the tank. Upon the 
frame is a wooden floor, with an opening to receive the tank. 
The frame is trussed by two truss rods, 1jin. diameter. The 
car is carried upon two four-wheel trucks, with steel frames and 
coiled springs, and having 36in. cast iron wheels. The cars 
are 34ft. long, Sft. Gin. wide, and 3ft. S}in. high from 
the rail to top of sills. The weight, without tank, is 
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20,000 lb., and the carrying capacity is 60,000lb. The 
trucks have each a wheel base of 5ft., while the total 
wheel base is 24ft. A special feature in the construction of 
these cars is that the framing is entirely of standard market 
sections, put together by bolts instead of rivets, and it has 
been found in service that the bolts do not work loose, while 
in case of damage they enable repairs to be made with 
greater facility and economy than where rivets have to be 
cut out. These cars are built by the Harvey Steel Car Com- 
pany, and one of them was exhibited at the Chicago Exhibi- 
tion. With it were exhibited by the same company an open 
“gondola ” coal or freight car, and a box or covered freight 
car, both 34ft. long, with steel underframes, and carried on 
similar trucks, and the box car having a body framing and | 
roof framing of channel and tee irons, with wooden sheathing. | 
The box car was of 60,000 lb. carrying capacity, and weighed | 
29,000 lb. 








SPENCER’S WELDED IRON AND STEEL FLANGES 
AND SPIGOT AND SOCKET PIPES. 


THE engravings below represent the steel and iron welded | 
pipe flanges, and the wrought iron and steel spigot and 
socket joints now being made by Mr. John Spencer, of 
Wednesbury, to take the place of brazed-on flanges, and of 
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cast iron pipes respectively. The flanges generally used now 
have to be of considerable thickness to carry the high pres- 
sures commonly employed in all steam work. There is, it 
need hardly be said, nothing new in welding pipes into 
flanges, but the object of Mr. Spencer’s newly-patented 
method is to provide a flange pipe which is as strong as at any 
part, or has an increase of strength where welded. The tube 
is thickened up at the part which is welded in the exterior 
diameter being increased, and by welding at one heat no 
wasting away occurs, and the pipe is further supported by a 
fillet which is raised on the flange round the hole where the 
pipe is welded in. This can be seen in Fig. 1, which 
shows a pipe in a heavy class of flange. The flanged 
pipes thus made are not only 
the heavy cast iron pipes in many uses, but to provide steel 
and iron pipes for marine engines and similar uses. The 
weight is of course very much less than that of cast iron 
pipes, and this shows itself particularly when the long 





Fig. i—SPENCER’S WELDED STEEL PIPE FLANGES 


lengths, which may be made of steel, and wrought pipes 
can be used, as the flanges are much reduced in number. 

By Fig. 2 is shown a section of the spigot-and-socket 
pipes, the sockets of which are made from rolled steel or iron 
of the required section, curled into @ circle, welded up, and 
then welded on the thickened end of the pipe. These pipes 
are intended to replace the cast iron pipes now used, and as 
they may be made in lengths up to 30ft., their lightness 
strength, and the saving in the number of joints will make 
them preferable to cast iron for many reasons, and the cost 
not very much higher. Both classes of tubes referred to are 
being made and flanged by special machinery. 

Mr. Spencer has lately made a large quantity of steel 
tubes, Tin. outside diameter by 30ft. long, weighing about 
6cwt. each. They were made from open hearth basic steel, 








Fig. 2—SPENCER’S STEEL SPIGOT AND SOCKET PIPE 

which is the quality he finds most suitable for this class of 
work. The tubes were made in one continuous length, and 
without joint of any kind. The following are results of tests 
recently applied to some 6in. bore galvanised tubes recently 


made in the makers’ works :—Iron tubes Gin. bore and Sft. | 


long, galvanised, and flanges welded on solid. The original 
intention was to subject the tubes to such an internal pressure 
that would burst them. After trying many ways, but with- 
out success, to make the joint between the ends of the tubes 
of the hydraulic testing machine, the makers found them- 
selves forced to weld solid ends in the tubes. The following 
tests were applied :—First test, joints made with flanges on 
tube. This was perfectly sound at a pressure of 11201]b. per 
square inch. This was perfectly sound at a pressure of 
1680 1b. per square inch. Ata pressure of about 2000Ib. it 
broke all the bolts that were used to connect the flanges 
together. Second test, solid ends welded in tubes. This 
stood a pressure of 4900 1b. per square inch before any frac- 
ture occurred. The iron, BB Staffordshire, from which the 
above tubes were made, stood the following tests:—Iron as 
received from forge stood 24°46 tons per square inch, 17 per 
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cent. extension in Gin.; tubes after welding stood 24:20 tons 
per square inch, 16-4 per cent. extension in Gin. ; tubes after 
galvanising stood 23-8 tons per square inch, 13-3 per cent. 
extension in 6in. 

The spigot-and-socket tubes, made from 2in. to Gin. dia- 
meter, can be fixed by the workmen accustomed to the old 
lead and yarn joint ; and as they can be made about half the 
weight of cast iron pipes, and in lengths more than double that 
now common. The cost of freight and of jointing is thus about 
half that of the old pipes, and there is no loss by breakage in 
transit. The flexure which may take place with pipes with. 
out fracture is also important, as a preventive of the trouble 
and loss which arise from the breakage of cast iron pipes in 
position underground. 








THE “CORNWALL” LOCK-NUT. 


THis nut, illustrated by the engravings below, is, we 
are informed, specially designed and adapted for steam 
hammers and machinery where excessive vibration is experi- 
enced. The design of the lock nut is of simple character, 
so that explanation or instructions are scarcely neces- 





sary. The two halves of nut are run down the bolt together 
and then turned in opposite directions, when they wedge 
themselves securely against the thread, the angle of which is 
less than that of the inclined planes upon which the half nuts 





traverse. It is claimed that it is impossible for the upper 
half nut to work loose as in the case of an ordinary check 
nut. Thenut can be locked upon its own thread without 
any distortion of either screw, and can be locked and un- 


| locked at any point as often as required. Messrs. Tangyes’ 
| mention it as in successful use on steam hammers and pumps. 


It is made by the Patent Rivet Company, Limited, Smeth- 
wick, Birmingham. 








A PUBLIC meeting, convened by the Mayor of Richmond 
upon a requisition of the burgesses, was held on Wednesday 
evening, for the purpose of urging upon the County Councils of 
Middlesex and Surrey the following resolution :—“ That Kew 
Bridge, in its present condition, is utterly inadequate to the 
present needs of the traffic passing over it, and is a common 
danger to the public using the same; and that the rebuilding of 
Kew Bridge has, therefore, become an absolute necessity.” Mr. 
Alderman Burt said Mr. Wolfe Barry, the engineer of the Tower 
Bridge, had reported that Kew Bridge could not be mended, but 
must be rebuilt. The cost of the new bridge, if spread over the 


counties of Middlesex and Surrey, would be met by a rate of one- 
fifth of a penny for thirty years, The resolution was unanimously 
adopted, as was also the following:—‘‘That the Surrey County 
Council be urged to take this matter into their serious considera- 
tion without further delay, and in conjunction with the Middlesex 
County Council.” 
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TWENTY-TON LOCOMOTIVE STEAM CRANE 


MESSRS ALEXANDER CHAPLIN AND CO., GLASGOW, ENGINEERS 
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TWENTY-TON LOCOMOTIVE STEAM CRANE, 





THE above illustration represents a steam crane of the self- 
propelling type, to be specially used for coaling purposes. It 
has recently been erected at the New Cessnock Docks, 
Glasgow, by Messrs. Alex. Chaplin and Co., for the service of 
the well-known line of Transatlantic steamers of Messrs. 
James and Alexander Allan. 

The crane was tested with a load of 23 tons at a radius 
of 36ft., the height of the centre of the jib pulley being 51ft. 
above the quay level, and it is thus one of the largest and 
most powerful cranes of the kind yet constructed. The 
different motions of hoisting, slewing round, and travelling, 
have each a separate set of double-cylinder engines, thus 
avoiding a complication of gearing and clutches. Steel wire 
ropes are also used instead of chains, and the working is 
thus easy and as nearly noiseless as possible. A great part 
of the work of this crane is to be coaling the steamers, and 
for this purpose a second hoisting barrel is fitted and used for 
tipping up the end of the wagons. This barrel may be used for 
working light lifts when the crane is not in use for coaling. 
Steam is supplied from one vertical boiler, having cross 
tubes in the fire-box. 

Messrs. Alex. Chaplin and Co. were among the earliest 
makers—over thirty years ago—of portable steam cranes, and 
this is one of the latest examples of their work in this branch 
which they so long ago initiated. 








ROLLASON’S WIND MOTOR. 





WE recently had an opportunity of examining a new type 
of wind motor built by Rollason’s Wind Motor Company, of 
Berners-street, London, The motor has been designed to 
produce motive power for electric lighting and other purposes, 
and a specimen has been built ro erected in a large field 
close to Willesden Junction Station. A complete electrical 
installation, consisting of dynamo, accumulators, and switch- 
board, is installed in a wooden building at the base of the 
motor, and the outward appearance of the plant is shown in 
Fig. 1, which is taken from a photograph. The motor itself 





is supported upon a light structure built of angle and tee | 


iron, provided with a roof to cover the working parts. The 
description naturally divides itself into two parts—firstly, 
that dealing with the motor itself with its transmission 
shaft and accessories; and, secondly, the electrical plant to 
which motive power is supplied. 

In designing the. motor special care has been taken to 
make it as stable as possible in order to avoid danger of 
collapse in case of storms. The portion which receives 


rotary motion from the pressure of the wind consists of five 
wooden vanes, each vane forming a segment of a tube of 
very large diameter, and fixed so that it presents its concave 
Surface to the direction of the wind. These vanes are fixed 
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top and bottom to a five-armed star which is keyed to a 
vertical shaft. A space is left between the inner edge of 
each vane and the shaft itself, in order to allow for escape of 
air, and so that the centre of pressure may be as far from 
the axis of rotation as possible. In the present case each 
vane is 20ft. high, and the chord of the arc of section is 7ft. 
long, while from the inner edge of the vane to the centre of 
the axis is 7ft, Each vane thus exposes a surface of 140 
square feet, and it is assumed that two vanes are in action at 
the same time, so that a surface of 280 square feet is exposed 
to the action of the wind. The vanes themselves are pro- 
tected by a movable shield which covers 120 deg. of the whole 
circumference, and this shield is caused to take up a suitable 
position by the directive action of the wind upon an arrow- 
shaped vane at the summit. Fig. 2 is a diagram showing 
the relative shapes and positions of the vanes and 
shield in plan. The wind acts upon vanes 1 and 2 and 
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partially upon 3, while the space between the shield A and 
vane 3 allows for the escape of the air. It is claimed that, 
therefore, about one-half of the motor is under pressure, and 
the other halfin a calm. The vertical shaft which supports 
the movable shield is independent of the shaft upon which 
the vanes are fixed. The whole of the bearings consist of 
rollers arranged similarly to those used in turntables, and 
the castings containing the rollers are bowl-shaped, and are 
filled with oil in order to diminish friction. The vertical 
shaft is connected by bevel gearing and a horizontal shaft, 


| which transmits power to a shunt-wound dynamo by means 








of belting. This dynamo is by the Electric Construction 
Corporation, and developes 65 volts and 35 ampéres when 
running at a speed of 510 revolutions per minute. The 
dynamo is used for charging a set of accumulators, consisting 
of 26 E.P.S. cells of the K 15 type in teak boxes. The 
rest of the mechanism consists of automatic apparatus 
arranged with the view of making it possible to leave the 
motor unattended during considerable periods. The same 
difficulty has been met with as is always found in train 
lighting by electricity, owing to the varying speed of the 












dynamo. Large sums have been spent upon automatic 
apparatus for train lighting; it is, therefore, of interest to 
examine the method used in the present case. In a direct 
line with the armature shaft, and connected rigidly to it, is 
a light shaft provided with a centrifugal governor, which is 
made to control a double-armed switch, which travels over a 
series of contacts similar to those of the ordinary charge and 
discharge switch. With this apparatus it is considered that 
it will be possible to switch cells in or out according to the 
pressure produced by thedynamo. We now come to the case 
in which the cells are being charged, and it is desired to stop 
the dynamo automatically after a complete charging. This 
apparatus is somewhat complicated, and although ingenious, 
we fear it will be liable to get out of order. 

The whole control is obtained from the rise and fall of an 
ordinary hydrometer in the electrolyte, a movement due of 
course tc the changing specific gravity of the liquid as 
the process of charging proceeds. As soon as the liquid 
attains its greatest density the hydrometer rises and closes 
asmall contact, which permits a current to pass through 
a relay and releases a switch, breaking the circuit 
through the relay and actuating a clutch which puts 
clockwork into motion. This clockwork may be set to run for 
two, three, or four hours as desired, and during that time the 





























ROLLASON’S WIND MOTOR 


cells are still receiving a charge so as to cause thorough boil- 
ing. At the close of this period, when it is desirable to cease 
charging altogether, the clockwork actuates a switch which 
permits a current to pass into an electro-magnet controlling 
the belt fork gear. The belt gear is an ingenious contrivance, 
and has a right and left-handed interrupted or mangle screw. 
Over one half of the superficies of the screw spindle the left 
hand pitch predominates, and over the other half the right- 
hand thread, while upon two lines parallel with the axis there 
is no thread, as indicated in Fig. 3. Of course, in cutting 
one thread the other is partially cut away, and the 
portions of threads end in sharp points. At each side of 
the screw, which is driven by belting, is placed a half nut 
normally out of gear with the screw, but put into gear 
suddenly by the action of one or other of two electro- 
magnets. To return to the clockwork for a moment, 
we observed that it causes a circuit to be closed when the 
cell charging is completed, the current then passes through 
one of the electro-magnets, and by means of the double- 
threaded screw the belt fork moves the dynamo belt on toa 
loose pulley, thus leaving the wind motor itself perfectly 
free to rotate without doing any work. If power is being 
taken from the cells the density of the electrolyte will fall, 
and finally the hydrometer will close a lower contact which 
causes the belt to be put again upon the fast pulley and the 
dynamo to be restarted. The whole apparatus is theoreti- 
cally perfect, but we are much afraid that the delicacy of the 
parts will lead to trouble. Messrs. Rollason, however, are 
upon the right track, and if they can devise a simpler 
mechanism shoul¢. succeed. It must always be remem- 
bered that for such a wind motor and electrical plant to be 
of use it must be simple enough to be attended to by a 
gardener. If a skilled mechanic or electrician is needed it 
will much diminish its chances of usefulness. We hope to 
have an opportunity on a future occasion of describing the 
details more fully with the aid of illustrations, and it must 
be remembered that the plant we examined was the first built 
by the company, and therefore somewhat crude. We are 
informed that Messrs. Edmundsons, of Great George-street, 
Westminster, have carried out the whole of the electrical 
work required. There should be great scope for a successful 
and really trustworthy wind motor for electrical purposes, 
and we understand that a number of orders has already been 
received by the company, which is about to start works close 
to Willesden Junction station, where it will manufacture 
the complete plants, 
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CLOSED-IN BERTHS FOR SHIPBUILDING, 





Important steps which have for some time past been taken 
by Messrs. C. S. Swan and Hunter, of Wallsend-on-Tyne, 
towards forming new and greatly improved building berths in 
an extension to their already extensive shipyard, have been 
the subject of comment recently in the daily journals, both 
of the North-East Coast district and elsewhere. One feature 
of the new berths is their overhead glazed roofing, the inten- 
tion of which is to enable the construction of vessels to be 
carried on with comfort and safety, even during the most 
inclement weather. All of the comments referred to have 
been ridiculously in error in speaking of the improvements 
now under way in this firm’s shipyard—in respect of this 
enclosing of the berths alone—as a “ new departure,” and 
“ entirely novel,” &c. The London Daily News, for example, 
in a recent issue commits itself to declaring :—“‘This week 
for the first time in the annals of shipbuilding in Britain, 
practical steps have been taken to enclose the berths of a 
shipbuilding yard, in order that the construction of vessels 
will in no way be retarded by either wind or weather. The 
change from the old to the new marks an epoch in English 
industry and enterprise which has never iheate Caen 
egg or attempted in any part of the old world 
—a shipyard in San Francisco being perhaps the 
only enclosed establishment known.” The _ individual 
who supplied the paragraph, of which this is only a 
sample, to the Daily News obviously knows very little about 
the “annals ” of emgeenong ts this country or the methods 
of work, and has evidently m very meagrely informed of 
Messrs. Swan and Hunter’s scheme for the improvement of 
their establishment, and the facilitating of ship construction. 
The idea of “ epoch-making novelty” for the covered-in 
building berths is of course absurd, in view of the arrange- 
ments obtaining in our dockyards and in some private yards, 
such as Messrs. Laird’s, of Birkenhead, where Government 
orders are often executed. But even as regards private 
mercantile shipyards, the covered-in berths are an old enough 
institution. As far back as 1850 large iron sheds with glass 
roofs were a feature in the yard of Messrs. Tod and McGregor, 
Partick—now Messrs. D. and W., Henderson—and underneath 
these all sorts and sizes of vessels were built, including the then 
largest steamers of the Inman Line. In 1850, also, Messrs. 
Stephen and Sons had large building sheds in their shipyard 
at Kelvinhaugh, Glasgow, which remained until that firm re- 
moved further down the Clyde to their present yard at 
Linthouse, in which iron standards and overhead travelling 
cranes above the berths are conspicuous features—although 
minus the roof. Again, in 1867, large and lofty sheds were 
erected by Messrs. Robert Duncan and Co. in their yard at 
Port Glasgow, under which they built for ten years steamers 
up to 400ft. in length, including several of their largest 
Anchor liners, Isle of Man paddle steamers, and numerous 
large sailing ships. These sheds were destroyed by fire in 
1877, and were never re-erected. The sheds at Meadow-side 
yard—Messrs, Tod and McGregor’s—were blown down, and 
have never since been erected, but, it may be noted in passing, 
that the covered-in building shed is in this yard still a very 
important factor in so far as regards racing yachts like the 
Thistle and the Britannia. Shipyards at Aberdeen, Montrose, 
Dundee and elsewhere, all had roofed-in berths at one time, 
but the fact is, since the old days of wooden shipbuilding ; 
when covered-in building berths were a pronounced advan- 
tage—Lloyd’s giving an extra year to the period of classifica- 
tion of ships built under cover—the necessity for such 
arrangements has not been prominent. Metallic shipbuilding 
changed this like many other things connected with the ship- 
yard. Nevertheless, the want of covered-in berths even in 
modern shipbuilding practice is being more and more 
recognised on account of lost time through bad or indifferent 
weather, and the too-ready tendency of certain sections of the 
outside workers to make ‘‘ weather” the excuse for too often 
and too long absenting themselves. 

The reintroduction of the covered-in berth—especially if it 
is, as in the case under notice, associated with other import- 
ant objects concerned with constructive facilities— is, there- 
fore, & most noteworthy movement. Messrs. Swan and 
Hunter’s scheme involves not only the protection to worker 
and to the work being done secured by adequate covering, 
but concurrently with this is involved the shoring up of 
the vessel, fixing staging around it for the operations of plating 
and riveting, and, above all, the hoisting and suspension of 
plates and other heavy weights, or their transport along the 
vessel’s length. The weights referred to may consist of shell 
or deck plates, or items of machinery for permanent places on 
board ship ; or, on the other hand, they may consist of special 
machines used in the actual work of construction, such as 
riveting, drilling, or rimering tools, 

The whole arrangement has been schemed out and many 
of the constructive details devised by Mr. Geo. B. Hunter, 
the well-known head of the firm: and in this it has been 
understood he has been assisted by personal acquaintance 
with arrangements of the same kind obtaining in one or 
more of the most modern shipyards on the American con- 
tinent. In an early issue we hope to give views illustrating 
the arrangements as a whole, so that meantime only a few 
brief notes indicating the general scope and objects are 
necessary. 

The general erection over the building berths consists of a 
roof with glass, supported on strong standards somponet of 
angle steel, fixed in foundations of concrete, the latter of 
which were completely laid down prior to the beginning of 
last winter. It is proposed by Mr. Hunter to close in the 
sides and ends of the erection either wholly or partially, but 
the closing-in and sheltering of the workmen from the 
weather is, as may have already been gathered, only one of 
the objects in view. The general erection is to be used for 
supporting overhead travelling cranes, and it may be stated 
that for the first berth the cranes have already been ordered, 
and that they are of the electric description. The erection 
may serve to support not only travelling cranes but 
machine-tools used for drilling, side-light cutting, riveting 
and caulking the shell. The problem of fixing and movin 
these tools has always been up till the present one very ha: 
to solve. The main standards will also be utilised for carry- 
ing staging for the workmen, and not only so, but it is pro- 
posed to fit two strong horizontal runners or shelves fore and 
aft between the standards, and at suitable heights from 
which to shore the vessel. By this expedient the firm will be 
able to very much reduce the length and weight of the shores 
to be handled, as also the amount of labour and cost involved 
in shifting shores for the shell-platers. This, no doubt, will 
also conduce to the vessel being kept fair and in shape, 
because, as is well known, the shifting and knocking out of 
shores form a great source of trouble and concern to those 
engaged in keeping vessels fair by the present system. 





THE AMALGAMATED SOCIETY OF ENGINEERS. 





ExcEprionaL interest attaches this year to the annual 
report of the Amalgamated Society of Engineers, not only as 
to the effect of the past two years of extreme depression upon 
the operations and position of this, one of the most important 
trades union organisations in the kingdom, but also as to the 
outlook which its leaders take as to the future, and their 
attitude with regard to the eight hours’ question, to which so 
important a stimulus has recently been given by the action 
of the Government, and one of the largest engineering firms 
in the Manchester district. Mr. John Anderson, the general 
secretary, in introducing this report, which is the forty- 
third issued by the Society, states that they began last 
year with the hope that they would soon have a return 
of prosperity, but, instead—bad as 1892 was, 1893 compared 
still less favourably. The year gradually grew worse as it 
proceeded, until at the close they had more unemployed 
members on the books than they had ever before had in the 
history of the Society, and during the two years 1892 and 
1893 the depression had been almost unparalleled, with the 
result that the strain on the resources of the Society had 
been very severe, no doubt causing much individual suffering 
to thousands of the members. He thought, however, they 
had now seen the worst of this long-continued and trying 
depression, and had reached a turning point in their history 
once more, Although their career had been a somewhat 
chequered one, they had always come through the ordeal 
successfully; and when the time did arrive in which they 
would be reaping the benefit of a revival in trade, he had no 
doubt the funds of the Society would go up by leaps and 
ras sage as they had done in the past after seasons of bad 
trade. 

Although it could not be said they had any strikes of con- 
siderable magnitude during the year, there were numerous 
disputes of a minor character, as well as of a vexatious 
nature; at the same time it was quite true they might have 
been involved in serious complications had it not been for the 
policy of conciliation adopted by the Council, and pursued 
with consistency throughout the year. These petty quarrels, 
however, gave a vast amount of trouble, as well as bein 
rather expensive; but the Society had carefully avoid 
entering into anything serious, although they had pro- 
vocation enough, especially on the North-East Coast, 
where all the different districts had been affected by 
reductions in wages, and in some instances things 
were carried with a very high hand. It was, however, felt by 
the Council that it would not conduce to their welfare to 
meet the employers in the same spirit, for obvious reasons ; 
but at the same time he was afraid the employers’ action, 
which created a bad impression on the men, would not 
easily be forgotten, as they were ever too ready to take advan- 
tage of declining trade | times of depression toenforce such 
frequently unjustifiable demands. he wages paid to the 
members could not at any time be called exorbitant, and in 
no sense of the term in proportion to the profits derived from 
the trade by the employers, through their skill and labour; 
and there was no doubt that whatever the members had 
gained, and their present position as skilled workmen, un- 
satisfactory although it might be, was owing to the influence 
of their organisation, without which they would have stood 
but a small chance of reaping anything like an adequate 
remuneration for their toil. 

Passing on to refer to the severe industrial depression of 
1893, Mr. Anderson states that as he had occasion in the 
previous year’s report to compare the year 1892 with 1879, 
they being the two worst years they had ever experienced, he 
could only say that so far as the number of unemployed was 
concerned, the year 1893 was much worse than its sey sore 
and almost as bad as 1879; in fact, the returns for October 
and November almost reached those for the heaviest month 
in the unfortunate year referred to in point of numbers, and 
in December they had exceeded it by 98, the numbers in 
April, 1879—the worst month—being 6889, whilst in the last 
month of 1893 they had reached 6987. This fact alone, Mr. 
Anderson adds, should convey to the minds of the members 
the unprecedented severity of the year they had 
through, but to give them a more comprehensive idea of the 
numbers out of employment, he lays before them the numbers 
shown each month in the years 1892 and 1893, so that they 
may compare them and judge of the severity of the strain on 
the Society. These returns are given in the following table, 
from which it will be observed that in only two months was 
there a decrease, the increase in the others being most 
marked :— 


1892. 1893. Increase. Decrease. 
January .. 3613 .. 6806 .. 3198 .. — 
February .. 4564 .. 5822 .. 1258 ~- 
March .. 5079 .. 5622 .. — .. 357 
April 6150 .. 5597 .. - . 623 
May 5052... 5271 » . = 
June 3071 .. S380 .. 1168 .. — 
July 4165 .. @02 .. W..-— 
August 4351 .. 5611 .. 1260 .. — 
September 4496 O14 .. 1578 .. — 
October 5236 .. 6865 .. 1629 .. - 
November 5541 .. 6823 .. 1282 .. — 
December 5440 .. 6987 IM647 2. — 


Turning to the internal working of the Society, which, Mr. 
Anderson points out, was, everything considered, somewhat 
remarkable, and proved again the elasticity of their organisa- 
tion, he had great pleasure in stating that, numerically, they 
had made satisfactory progress. The Society began the 
year with 522 branches, and closed it with 536, or an in- 
crease of fourteen, which were opened at Beeston (Not- 
tingham), Birmingham East, Belfast 7th, Blaenavon (Mon- 
mouthshire), Reddish, Devonport 2nd, Gosport, Thetford, 
Redditch, Coalville, Wolverhampton 2nd, Bradford-cum- 
Berwick (Manchester), Montreal 2nd (Canada), and Sunder- 
land 6th, the whole of the branches in the Society 
being geographically situated as follows:—In England and 
Wales, 384; in Scotland, 53; Ireland, 17; Australia, 3; 
Queensland, 3; New Zealand, 4; New South Wales, 8; 
Victoria, 9; Tasmania, 1; Western Australia, 1; Canada, 8; 
Africa, 1; India, 1; Malta, 1; France, i; Spain, 1; and the 
United States of America, 40. It was also highly gratifying 
to record that the number of members had been considerably 
increased during the twelve months, which, in his opinion, 
was most significant, and pointed to a large influx of 
new members when trade did revive, because hitherto 
in years of bad trade they had either barely held their 
own, or lost members, notably, 1879, when the member- 
ship was diminished by 1330; in 1887, 150; and, coming 
to more recent times, 1892, when they lost 312 members; 
whilst this year there was a clear gain—allowing for deaths 
and exclusions—of 2617, a truly wonderful record indeed, 
considering the times they had passed through. There were 


no fewer than 7624 new admissions, which with two excep- 











tions—1889 and 1890—was the largest number ever admitted 
in any one year of the Society’s history, 

Dealing with the financial position, Mr. Anderson says that 
the amount received and expended during the year seemed 
almost incredible, no less a sum than £265,214 having been 
raised during the year, this being the largest sum ever 
realised since the Society’s formation, and £19,546 more 
than in 1892. The total expenditure for the year hag 
been £282,104, which was the highest amount ever ex. 

nded, and had caused them to fall back on the reserye 
und to the extent of £28,450, the balance left at 
the end of 1892 being £214,344, whilst it had fallen to 
£185,854 at the end of 1893. This was not, however, a yer 
heavy loss upon the year’s working, especially when they 
considered how much they had been affected by the coal 
strike, a large number of members having been either partially 
suspended or thrown idle altogether through this cause, 
Donation benefit to unemployed members had, of course, been 
their chief item of expenditure ; this had risen from £116,664 
in 1892 to £134,070 in 1893, or an increase of £17,405 on 
this benefit alone. Sick benefit had also increased by 
£3360, having reached the sum of £43,560. Super. 
annuation, in conjunction with other benefits had also 
increased by £4771, this benefit having almost doubled 
itself in ten years. Funeral benefit had been paid to the 
extent of £12,976, or an increase of £1589 upon the previous 
year; whilst accident benefits and loss of tools by fire had 
amounted to £4084. Owing to the extreme severity of the 
depression, the benevolent fund expenditure had risen from 
£4333 in 1892 to £5897. Contingent benefit, however, showed 
a remarkable decrease, the amount expended being only 
£1936, as compared with £15,981 in 1892, the reason for this 
decrease being attributed to the policy of conciliation pursued 
by the present Council. Grants were raised during the year by 
special levy to the extent of £3400, including £1300 to the 
card and blowing-room hands; £1400 to the Hull dockers, 
and £700 to the locked-out miners. After accounting for all 
the items of expenditure, there was an accumulated balance 
at the end of the year of £185,854, which represented an 
average of £2 10s. per member. 

Respecting the general policy pont by the Council 
during the year, much useful work had been done by en- 
couraging propaganda work, bringing pressure to bear on the 
Government on questions affecting the well-being of the 
members, as well as using their influence on members of 
Parliament, which had produced good results, as would be 
seen from the decision of the Government to adopt the eight 
hours’ system in their works. Much had also been accom- 
plished in checking abuses at her Majesty’s dockyards ; but 
all they desired in this direction had not been accomplished 
as yet, although no doubt their demands would be acceded to 
in due course, and the Council was determined to use every 
legitimate means to have their grievances redressed, as well 
as the question of overtime placed upon a sounder and more 
satisfactory basis, in the near future. 

Dealing with the eight hours’ question, Mr. Anderson, as 
could only be expected, takes a very sanguine view as to the 
future. In connection with this question he says, ‘ Things 
seem to move along pretty smoothly, and, if I may be allowed 
to use the term, rapidly, everything considered, as the 
Government concession has given the movement an impetus, 
which will have far-reaching results, to say nothing of the 
satisfactory conclusions arrived at by those who have already 
adopted the system, as their hopeful anticipations, as regards 
final results, seem to have been more than realised, and no 
doubt in a very short space of time others will follow, and I 
fully anticipate that ina shorter time than we expect the 
eight hours’ day will become national, so far as our trade is 
concerned, which in the end is sure to have a beneficial 
influence upon others, One pleasing feature of the present 
movement is that it is developing peacefully, and that we 
have not up to the present had to resort to means whereby 
friction or ill-feeling might be engendered. Therefore, those 
who are now enjoying this boon, it is hoped, may not only 
appreciate it, but do all in their power to make it a 
decided success all over the Society, and before I close upon 
this subject, I think some recognition should be taken of the 


passed | Minister for War, the Rt. Hon. Mr. Campbell-Bannerman, 


and of the services rendered by Mr. Wm, Allan, M.P., Mr. 
Wm. Mather, M.P., Mr. John Burns, M.P., Mr. Thos. Lough, 
M.P., and others, for the energetic way in which they helped 
to settle the question, both in the House of Commons and 
elsewhere, and I think Messrs. Allan and Mather, along with 
those other employers who have hed the foresight and 
generosity to deal in so straightforward a manner with their 
men, will now have the proud consciousness that they took 
the lead in solving and introducing with the most 
beneficial results, one of the most important labour 
movements of modern times. If you remember, I ventured 
to predict their example was sure to be followed ; but at that 
time I was not so sanguine that before the end of the year 
such a concession would be made to the Government work- 
men. However, I hope that when another year does come 
round that our hopes and aspirations may be more fully veri- 
fied, and I may here add, that whilst this has been preparing 
for the press, we have been favoured with proof sheets of a 
report by Mr. Wm. Mather, M.P., of the result of the experi- 
ment at his works for the past twelve months, which, I am 
pleased to say, has been found highly satisfactory by the 
firm. And as copies of this report have been sent to the press 
and employers, it will now be brought prominently to the 
front, and must command the attention it deserves at the 
hands of the public generally, but more particularly of all 
engaged in our trade.” : 

In taking a retrospective view of the Society’s operations 
for the twelve months, Mr. Anderson thinks that although 
there is much cause for reflection, there is room for much 
satisfaction, when it is considered that after such an unpre- 
cedented expenditure the Society was still left with the 
handsome balance of £185,854. This was unprecedented, 
because if they would refer to the year 1879, which was 
looked upon as the darkest in their history, it would be found 
that the amount expended then did not reach the expenditure 
of 1893 by £36,278, the amount in 1893 being £282,104, whilst 
1879 only showed £245,826; he therefore thought he might 
be pardoned when he used the word satisfaction, as there 
could not be much satisfaction to any of them with such a 
heavy outlay ; but when he used the word, it was advisedly, 
because when they came to analyse the whole of the details, 
and realised that all this money had been subscribed and 
spent ungrudgingly, it must be a source of satisfaction to 
know their Society was so elastic, and could suit itself to the 
vicissitudes of the times. 

In conclusion, Mr. Anderson regards the present re ort 
as @ record of one of the noblest year’s work ever accomplished 
by the Society, and tyne to still greater achievements in 
the cause they had so much at heart, as well as in the 
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, of labour generally, and an example of what might and 
—a be acoomeliabed by unity, at the same time provin 
what could be done by forethought, yrucenes,, and go 
management by providing in times of prosperity for the 
inevitable times of adversity which periodically overtook them 
in their history. 








INSTITUTION OF MECHANICAL ENGINEERS. 


Tue annual dinner of this Institution was held at Free- 
masons’ Tavern on Wednesday evening, the 18th inst. The 
President, Professor Alexander B, W. Kennedy, LL.D., 
F.R.S., was in the chair, and about 250 members were 
present. Amongst the visitors were Lord Kelvin, President 
of the Royal Society; Mr. Giles, President of the Institution 
of Civil Engineers ; the Hon. Mr. Justice Romer, Sir Richard 
Webster, Q.C., M.P., Dr. J. R, Reynolds, F.R.S., President 
of the Royal College of Physicians ; Lord Reay, Sir T. Salter 
Pyne, Mr. C. E. H, Chadwyck Healey, Q.C., and W 
Phipson Beale, Q.C., and Rev. Canon Ainger, LL.D. 

After the usual loyal toasts, the President, in proposing 
“The Scientific and Professional Societies,” spoke of the 
Royal Society as the parent of all scientific societies in this 
country. He compared scientists to the advanced guard in 
the army of progress, who penetrated mists, and climbed 
heights at present inaccessible to the main body of practical 
workers, but whose work was nevertheless necessary to the 
army, if they were to make any progress. He mentioned 
that three Senior Wranglers were present at the dinner, 
besides Lord Kelvin, whom he compared to the colonel of the 
advanced guard. 

Lord Kelvin, in replying, said that the Royal Society was 

roud of all its children, and of none more than the Institu- 
tion of Mechanical Engineers. He thought that practical 
engineers should be the last to forget the debt they owed to 
mathematics, since every engineering drawing was necessarily 
a piece of mathematical work. 

Dr. Russell Reynolds mentioned that the medical profes- 
sion were indebted to mechanical engineers for several 
instruments now considered to be indispensable, such as the 
ophthalmoscope and the clinical thermometer. 

Mr. Justice Romer and Sir Richard Webster spoke of the 
aid the legal profession received from engineers, praised the 
clear manner in which they gave their a om and expressed 
the hope that the two professions might have still more to do 
with one another in the future, to their mutual advantage. 

The hero of the evening, notwithstanding the number of 
scientific celebrities present, was undoubtedly Sir T. Salter 
Pyne, who, with Canon Ainger, returned thanks for ‘The 
Visitors.” He said that he had been three months in 
England, after passing eight years in Afghanistan, and that 
he was on the point of returning to that country. He spoke 
highly of the Ameer’s mechanical knowledge, and of the 
intelligence and technical skill of the Afghans. He expressed 
the great pleasure he felt that English manufacturers had 
sent him good materials and appliances instead of thinking 
that anything would do for Afghanistan, and said that they 
would find that y= awd increased business would result. He 
employed 2500 Afghans, and though there were many diffi- 
culties when he began, his men were now in such pom | order 
that he was able to leave them for six months, though they 
made oreryene ‘from cannon to candles, and from brandy 
to boots.” He hoped that he would soon be able to induce 
the Ameer to accompany him to England, or else to send one 
of his sons, to see what was being done by mechanical 
engineers in this country. 








ELECTRIC POWER INSTALLATIONS IN 
NEERING AND IRON WORKS. 


At the moving of the Cleveland Institution of Engineers on the 
9th inst,, at Middlesbrough, Mr. J. Phillips Bedson, of the new 
Cleveland Wire and Ironworks, Middlesbrough, read a paper by 
Mr. D, Selby-Bigge, of Newcastle-on-Tyne, on this subject. The 
following is an test :—The author said that electricity had for 
many years come under the notice of civil, mechanical, and general 
engineers ; but as a rule this had been in connection with lighting. 
For some four or five years electricity had been employed as a 
motive power in connection with mining operations, such as haul- 
ing, winding, pumping, ventilating, coal-cutting, drilling, and 
other minor uses, e application of electric power had therefore 
been confined chiefly to what might be called long-distance trans- 
mission ; in some cases over many miles, as in the case of mining- 
work or traction, The general tendency had been to consider the 
application of electric power in those cases only where the power 
had to be conveyed a considerable distance. e writer desired in 
his paper to draw the attention of engineers to short-distance 
transmission, or concentration of power. In order fully to grasp 
this idea, he would take the case of any large engineering works 
in which the motive power was derived from a omiar of scattered 
and auxiliary steam engines, which in some cases were used for 
driving shafting in fitting-shops, and in other cases were applied to 
various machine tools, winches, travelling cranes, overhead cranes, 
hot saws, cold saws, rolls, forge blowers, punching and shearing 
machines, straightening machines, planing machines, and the 
numberless other ap; tus which were daily employed in engi- 
neering establishments. Cases were often found in which numbers 
of b pe ing and shearing machines were driven by means of belts 
and pulleys, receiving their power through long lines of main shaft- 
ing and countershafting. In many cases the boilers necessary for 
producing steam for all these engines were situated at a con- 
siderable distance from them, and the steam had to be conveyed 
through long lengths of pipe. The boilers, instead of being all 
concentrated together in one battery, were scattered about the 
works, Such were the conditions daily met with when looking 
through engineering establishments, 

The writer then set himself to show how short-distance electric 
power installation could be advantageously adopted, and what great 
economies could be realised by a concentration of all that scattered 
power, 

(1) Taking the case of separate engines for driving individual 
machinery, it would readily be admitted by all engineers that 
much better steam coonemay could be obtained from the employ- 
ment of one large highly efficient engine than from a large number 
of small engines, which for many reasons were not of so efficient a 
character, the steam consumption in each of the small engines 
ba propesmenseny, ive to six times greater than it would be in 
a large engine of a triple-expansion condensing type. 

(2) Takiog the case of a machine shop siting off shafting, 
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there was considerable loss incurred in transmitti wer 
be h jong lines of mains and counter shafting with’ al” the 


a wheels, bearings, pulleys, belts, &c., this loss vary- 
ing from per cent. up to 60 scoot of the power tranaeaitted. 
3) Thed wentnge of having boilers at long distances from the 
engines they had to drive did not need to be recounted, nor the 
inconvenience of having boilers scattered about, and the inefficiency 
of working at a low press 
All these disad 


szptestion of electric power, The writer proceeded to demonstrate 
the way in which this could be realised, The first thing would be 
to find out the individual power of all the steam engines in the 
works and the total horse-power. Having arrived at the unit of 
power to adopt, the next thing was the site that the generating 
plant should occupy. If in the neighbourhood of a river or other 
water, the ge should be placed in such a manner as to afford 
every facility for condensing purposes, and if waste furnace 
ases were available the plant should be placed so that the 
ilers would derive full benefit from gas firing. The site 
need not necessarily be in the works at all, as distances not exceed- 
ing half a mile, or even a mile, were, electrically speaking, not of 

t importance when compared with the advantages to be 
erived from gas firing and condensing. The next question to be 
considered was what form of engine and dynamo should be adopted 
for generating the electric power. The boilersshould work at high 
pressure—150 lb, up to 180 1b,—the engine should be triple expan- 
sion, and be coupled direct toa dynamo capable of giving out a 
power equal to the full output of the engine. He would assume 
this to be 500-horse power, With dynamos of this size and power 
there would be three ty of engines to select from, running at 
three different speeds: 1st, a horizontal Corliss engine, running at 
eighty revolutions per minute, and pled direct to a dynamo, 
of which the armature would form the fly-wheel of the engine ; 
2nd, an engine of the triple expansion marine vertical type, also 
coupled direct to the dynamo, and running at a speed of 150 to 
180 revolutions a minute ; and 3rd, an engine of the high 7 
electric lighting, or Willans type, and running at a speed of 300 
revolutions per minute. In ba | of the above-named cases the elec- 
tric power should be generated for not more than 1}; lb. of coal per 
indicated horse-power. The current would then be led from the 
generating dynamo to a main switch-board in the engine-house 
itself, and by circuits would be brought back from the various 
motors about the works to this one central board, in which mea- 
suring instruments would be placed so that the attendants in 
charge could see at a glance what each individual motor or set of 
motors in the works was doing at any time of the day or night. 
The cables from the main board should be taken to minor distri- 
buting boards, or sub-stations, if the works were of any very great 
extent, and further branched off again to the different motors, 
The cables, in come instances, would be run overhead, and in 
others in culverts or channels underground, It was most import- 
ant that the motors, &c., should kept as dry as possible. 
Where necessary each machine tool could be provided with its own 
electric light. 

In works not exceeding 800 yards in length the efficiency of such 
a plant would be made up as under:—Loss in main generating 
dynamo, 7 per cent.; in mains, 3 per cent.; in motors, 15 per cent. ; 
total efficiency, 75 per cent. 

With an ideal electric-power installation there would be self- 
contained electric machine tools, in which the motor would be 
embodied as part of the machine ; but in existing works this was 
difficult to realise, and the method was either to drive by belt on 
to existing fly-wheels, or else couple the motors direct by means 
of gone 

e very small loss in distributing the power through cables was 
a matter which must be evident to all engineers, when compared 
side by side with long lengths of shafting or of steam pipe, in 
which condensation and loss of power were bound to take place. 
Considerable y in wages could be effected by the applica- 
tion of electric power, he pe soe | in works where there were a 
number of boilers scattered about. These scattered boilers could 
qanety be entirely done away with, and replaced by one or two 
a 4 high-pressure boilers adjoining the generating plant. 

n establishments where the work was of an intermittent 
character, electricity was particularly applicable. Under present 
circumstances, large numbers of outlying machines were kept con- 
stantly running whether in operation or not. These took almost 
as much steam when running light as when doing their work. 
The amount of ccal wasted during the year in keeping idle 
machinery running was very considerable. A large proportion of 
this waste could be avoided by the use of electric motors which 
could be switched on or off instantaneously. 

Another very practical application of electricity was the driving 
of all forms of cranes and winches. Almost every modern crane 
in America was electrically driven—at any rate, in those places 
where electric current was available, 

A further advantage of electric power was the small size and 
weight of the motors themselves and their foundations. 

As to the cost of the up-keep, for installations of 300-horse power 
and upwards it would be 5 per cent, per annum on the capital 
outlay, though with care and attention it should not exceed 3 per 
cent.; the bearings, brushes, and commutators were the only 
wearing parts of a dynamo or motor. There was hardly any 
depreciation in the copper cables, and copper would generally find 
its value. Switching apparatus required seldom renewing if 
Properly constructed, 

here electricity had been applied to old works and the 
generating plant was not of such a character as would be found in 
an entirely new works, economies from 30 to 60 per cent, had been 
obtained in the coal consumption, entirely due to the electrical 
distribution of the power, The writer thought that it was almost 
the duty of an engineer who wished for economical working results 
to study the applications of electric power when extending or 
remodelling old works or building new ones, 

The writer mentioned that three large works in Middlesbrough 
had already adopted or were adopting the use of electricity as a 
motive power, and several other manufacturers had the matter 
under consideration. He expected that within the next five 
months nearly 1000-horse power of electric power would be running 
in Middlesbrough, and - + pated far in advance of what had been 
done in any other town in this country. As regarded the applica- 
tion of electric power, the American and continental manufacturers 
were perhaps far ahead of ours. In Belgium and Germany large 
works were operated exclusively by electricity, and had been 
running for three years with very remarkable results as regarded 
economy. There was no great difficulty in constructing dynamos 
of almost any size. The largest that had been constructed was a 
2000-horse-power multipolar dynamo, built by the General Electric 
Company, of New York. It was employed in running the Intra- 
mural Railway at the World’s Fair, and was coupled direct to a 
qugeene condensing Corliss engine. It weighed 35 tons, and the 
efficiency obtained was 96 per cent. 

The President said the question dealt with was most important, 
and was coming rapidly to the front, As Mr. Selby-Brigge had 
not been able to be present, and the subject deserved to be 
poet | discussed, he proposed that the discussion should be 
taken at the next meeting, 




















THE MANCHESTER HYDRAULIC 
INSTALLATION. 


Ar the closing sessional meeting of the Manchester Association 
of Engineers, held on Saturday, the ge Mr. Thomas Daniels, 
in the chair, Mr. Gilbert Lewis, M,I. Mech. E., of Manchester, 
read an interesting paper descriptive of the central hydraulic 
power supply station which has n erected in Manchester, in 
which he also dealt with the question of the application of 
hydrauli¢ power for the Manchester trade. The Manchester 
bygreuiie power station, he said, would, when completed, consist 
of four overhead direct-acting triple-expansion engines, made by 
the Chester Hydraulic Company, the cylinders of each set being 
ldin,, 22in,, and 36in. diameter respectively, all 24in. stroke. 
These were coupled direct to three pore ram pumps, 4hin. 
diameter, the cranks of which were set at 120deg. Each set was 
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Frarenteet to deliver 230 gallons per minute, against a pressure of 
120]b. per square incb, which would require a piston speed of 





Ure. 
ese vabtages could be obviated by a well-considered 








weighed two tons. Each set was provided with surface condensers, 
fitted with tubes to give a cooling surface of about 530 square feet, 
each tube being fitted with a screwed gland which was ked 
with cotton, and the condensers were so arranged as to allow the 
water to circulate twice through the tubes. The air pump was 
15in. diameter, with l6in. stroke, single-acting, cast iron lined 
with gun-metal, and was fitted with rubber valves, whilst the cir- 
culating pump was 8in. in diameter, having a 16in. stroke, and was 
double-acting, delivering 310 gallons per minute when the engines 
were running 240ft. per minute. The engines were so arrai 
that high-pressure steam could be admitted to the intermediate 
cylinder, and were under test to deliver in ten hours 138,000 
gallons, at a pressure of 1120 lb. There were two accumulators, 
18in. diameter and 23ft. rise. The deadweight was carried in a 
circular cistern about 11ft. 3in. diameter, filled with iron slag. 
The engines were at present coupled to three main delivery pipes 
6in. diameter, and would finally have four. Air vessels were fitted on 
the suction pipes, one large on the main, and two smaller close to 
the pumps, and air was pumped into these occasionally by a small 
portable force pump. Up to the present there were 15,102 yards, 
or over 8} miles of piping, which included pipes of 6in., 5in., 4in., 
and 3in, diameter. The flanges were oval, the joint being a 
bevelled he and she joint, securing a gin, gutta-percha ing by two 
bolts. The ca were laid in sections, tested to Ib, per 
square inch, and so divided by stop valves that in case of a break- 
age or bad joint, no greater len than 200 yards need be added 
by circuitous route to supply the surrounding mains. All the 
piping had been made by Messrs. Stewart and Messrs, Laidlaw, 
of Glasgow, the only interest Manchester might be said to have in 
their supply being the fact of their 7 by canal, In laying 
the pipes the ae joints were placed horizontally, and as in 
every case the workmen scooped a hollow for the reception of the 
flanges to get readily to the bottom bolts, the joint was the 
weakest part of the pipe to carry weight. Had the flanges 
been placed vertically, the pipe joints would have been less 
likely to break, but the bottom bolts would certainly be more 
difficult to tighten. The stop and momentum valves were supplied 
by Messrs, Storey, of Manchester, and were placed on the main 
junctions of the supply pipes. As so large a valve under the pres- 
sure of 10001b. pis | difficult to move, they were balanced, 
and small momentum valves were also placed on each side of the 
stop valves, These valves were simply small rams, 1}in. diameter, 
spring-weighted, which, in the event of any sudden shock 
in the flowing water, acted as displacement or relief rams. A 
a means was used for localising a leak, a long rod 
held between the teeth and against the pipe indicating by 
its varying vibrations the exact position. There were five boilers 
made by Messrs. Yates and Co., each being 7ft. Gin. diameter, 30ft. 
long, with two flues 3ft. diameter, and five Galloway tubes in each 
flue. The working pressure was 120 Ib., the test pressure about 
2401b., and they were fitted with Vicars’ mechanical stokers, With 
to the meters, the commercial success of the hydraulic 
power would greatly depend upon the correct measurement of the 
supply, and a perfect meter should register accurately against 
all pressures and velocities, small as well as large quanii- 
ties of water with equal correctness, be easy of access 
for repairs, and difficult of access to those who wanted 
the water for nothing. The moving parts ought to be 
simple, interchangeable, and, if reciprocating, balanced, and they 
should not be subject to undue wear from corrosion ; the passages 
should be large to prevent throttling, whilst air ought to 
be avoided. After entering into some details with veges to the 
comparison of the working cost, with power supplied by the 
hydraulic system, and that now in use in the Manchester ware- 
houses, which showed a very substantial saving to the users under 
the peed arg Mr. Lewis, in conclusion, said it had never been 
suggested that the present capacity at the installation which was 
being put downin Manchester would meetall the requirements, as one 
district alone, with its sixty-four hydraulic presses and fifty hoists 
and lifts, would swallow up one-third of the present supply. The 
success of the ipa power in its application to hoists, cranes, 
lifts, &c., and the facility which it offered for power to small indus- 
tries, could not for a moment be questioned. Its success in London 
was sufficient proof as to how much it was appreciated, but whether 
its success would be as marked in its application to larger indus- 
tries, such as extensive warehouse plants, remained to be seen. 
The question was not one of supply only, because that could 
readily be met by other installations, but it was also a question of 
cost, and this should be met by a public company, which should 
look rather to the advantage of the community than to large 
rofits. If they d the of 1000 1b, 
ouse plants, he did not see why it should not 
second line of piping carrying 24 tons per square inch. No doubt 
there were some mechanical difficulties, but they might be over- 
come. They would have no extra friction to contend with, this 
being independent of pressure; the strength of the pipes, the 
material to resist corrosion, and their joints, would be the problems. 
The hundred warehouse engineers and their assistants in Man- 
chester were looking with some dread upon the introduction of 
the enue power, fearing that on its general acceptance they 
would be reduced to the labour list ; but so great a change would 
take time, and new and unexpected channels would open, offering 
better opportunities for the skilled artisan. The hydraulic motor 
was as yet in its infancy ; the turbine, in its application to 
dynamos for domestic uses, wanted further developments, and 
might receive an impetus from the command of a power so simple 
and so effective as ee hydraulic, A short discussion followed the 
reading of the paper, in the course of which Mr. Cannell expressed 
the opinion that the direct-acting plant was not the most 
economical, Mr. Jenkins said, with regard to the load factor, it 
had been thought impossible to improve upon the London scheme, 
as there was no Dg on of any advantage to be derived from 
storage. In London there were sixty-seven miles of piping, and 
the cost up to the present had been £421,000, regards trans- 
mission of power, the hydraulic system would involve an expense 
of per annum for 10 indicated horse-power, whereas com- 
yan air would only cost about £60 for the same power. Mr. 
est said, especially as regards economy, he greatly preferred a 
compressed air system. Mr. Lewis, in replying upon the discussion, 
said that Messrs, Barbour’s direct-acting ory was undoubiedly 
an improvement upon the old system, and had been the means of 
great saving in the cost of fuel, although under all conditions it 
might not be the best. He must admit that if it were possible to 
introduce an air system for rotary engines it would be a great 
advantage, 
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Kino’s CoLLece, Lonpon.—The thirty-fourth annual dinner of 
the old students will take place at the Holborn Restaurant on 
Wednesday, the 30th of May, 1894, at 6.45 for 7 o’clock, Sir Richard 
E, Webster, F.K.C., Q.C., M.P., in the chair, 


Frozen Mrat FroM New ZEALAND.—The arrival of the s.s, 
Gothic from New Zealand on Sunday last with the first frozen 
meat cargo ever brought from Australasia by means of chemical 
refrigerating machines of any sort, isa noteworthy fact. The cargo 
consists of over 2000 tons of frozen mutton and frozen butter, the 
holds in which it was stored being kept by the carbonic anhydride 
refrigerating machines of Messrs. J. and E. Hall, of Dartford, at 
an average temperature of 6 deg. Fah. during the whole voyage— 
they were at 4deg. Fah. for of voyage. Of course, such 
temperatures are unnecessarily low, but the object was to show 
what an ample margin of power was available, and nevertheless 
the machinery was working at little more than half its power. 
During of the voyage the sea-water was at 84deg. Fah., a 
temperature at which, it may be remembered, it has been asserted 
that the falling off with the carbonic acid machines is so enormous 
as to render such machines commercially impracticable. It is 
stated that the coal consumption with the carbonic acid system is 





about 240ft, per minute, The fly-wheel was 7ft. diameter, and 


only one-fifth that with cold air machines, 
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MUNICIPAL AND COUNTY ENGINEERS. 


HOME COUNTIES MEETING AT READING. 

ON Saturday, April 7th, the Home Counties’ meeting of the 
Incorporated Association of Municipal and County Engineers was 
held at Reading, when there was a larger attendance than usual. 
The proceedings commenced at 11 a.m. with a meeting in the Town 
Hall. The president, Mr. J. T. Eayrs, of West Bromwich, occu- 
= the chair, and among those present were the Mayor and 

yeputy Mayor of Reading, Aldermen Messer and Blandy, Coun- 
cillors Ferguson and Poulton, and Messrs. E. Pritchard, Gander. 
bam; J. Lemon, Southampton; T. de Courcy Mead, Hornsey: W. 
H. White, Oxford; T. Cole, general secretary, London; 0. C, Rob- 
son, hon. secretary of the Home Counties District, Willesden; A. 
E. Collins, borough engineer, Reading; and a very large repre- 
sentative gathering. 

The Mayor of Reading, Mr. C. G. Field, offered to the Association 
a cordial welcome, and spoke of the advantages to be derived from 
the mutual exchange of information by the members to the Asso- 
ciation. The President suitably replied. Mr. 0. C. Robson, of 
Kilburn, was unanimously re-elected hon. district secretary. 

Mr. A. E. Collins then read a paper on ‘‘ Machinery as Applied 
to the Breaking-up of Macadam.” Having explained the various 
scarifying machines now in use, he said that to break up limestone 
or granite roads by manual labour, the cost—including that of 
sharpening picks—averaged 1}d. per square yard. At this price 
the work was not done in such a way as to enable the road 
materials to be raked into form, but sufficiently only to form a bed 
for the reception of the new material. When he had granite 
macadam broken up as effectually by hand-picking as if done by 
the scarifier, he found the cost—including that of sharpening picks 
—amounted to ljd. per square yard. Jackson’s scarifier was 
drawn by a traction engine, for which with its attendant the sum 
of 6s. per hour was paid, also fuel, wages of flagman and scarifier 
attendant, cost of water cart, and sharpening tools. During the 
last twelve months the machine cost nothing for repairs ; during 
that period it broke up many thousands of square yards of lime- 
stone and granite macadam. This machine did not cause stones to 
tly about ; it weighed 3} tons. The tools consisted of square-bar 
steel cut off to lengths, and drawn to a tapered point ; 1} cwt. of 
steel tools had done all the road-breaking in Reading for one 
year. The tools cost 1ld. per pound. It was a curious but easily 
explained fact, that the tools wear out more rapidly when operating 
on comparatively weak gravel or flint roads, than on much more 
compact and strong granite or limestone roads. 

Mr. Collins next contributed a paper on ‘‘Some Municipal Works 
in Reading.” He opened by stating that the area of Reading was 
5878 acres, the population 63,000, and the rateable value £290,000. 
A 1d. in the £1 produced £1040; the borough rate, including School 
Board precept, 1893-4, was ls. 1ld. in the £1, and the general 
district rate, 1893-4, 3s. 5d. in the £1. Tke Corporation stock was 
34 per cent., £500,000; 3 per cent., £165,000. The author then 
briefly sketched the history of the town, and referred to its past 
and present industries. As to improvements, he said, the most 
important municipal work carried out had been the purchase and 
preparation of the sewage farm, and the construction of the sewage 
system and sewage pumping station. The works had cost about 
£350,000. Sewage was first pumped to the farm about twenty 
years ago, and it had received the sewage of the borough since 
then. Reading was drained on the separate system, and the 
average quantity of sewage pumped was about 1,500,000 gallons 
aday. Nearly the whole of the sewage gravitated to the sewage 
pumping station on the banks of the Kennet at Blake’s Lock, where 
there were two complete sets of pumping plant, one consisting of 
four 16in. plunger pumps, driven by three low-fall vortex turbines, 
and the other consisting of two jet condensing engines, each 
driving two 24in. plunger pumps. The speaker referred to some 
recent improvements in the water power pumping plant, which, he 
said, had resulted in so great an increase of efficiency that it had not 
been necessary to use the steam plant to anything approaching such 
an extent as was formerly the case, notwithstanding the constant 
additions to the sewers and the sewerage connections. During the 
last year previous to the alterations being effected the cost of fuel 
was about £700, whereas during the year after the alterations the 
cost was about £200. Steam barring or turning machines were now 
used to start the steam pumping machinery. Mr. Collins then 
alluded to the trials being made to see whether domestic refuse can 
be profitably burnt in the furnaces of the three Lancashire boilers 
supplying the pumping engines. Temporary forced blast fittings 
were made and fitted to the boiler furnaces, and during the past 
three months the engines had been driven by steam raised from the 
combustion of unprepared house refuse only. The amount of 
refuse consumed averaged 18 tons per day of twenty-four hours. 
He estimated that about 14 1b. of water was evaporated per pound 
of refuse burnt. About 30 per cent. of the weight of refuse fed 
into the furnaces was removed as hard clinker. It required two 
boilers heavily fired with refuse to produce as much steam as one 
boiler lightly fired to medium quality steam coal. Not the slightest 
nuisance had been experienced. With regard to the financial 
aspect, in the case of Reading all the sewage could be pumped by 
water during about nine months of the year; during this time only 
a small quantity of cheap refuse coke was burnt to keep the 
boilers hot and maintain a draught in the chimney for the purpose 
of maintaining the ventilation of the outfall trunk sewers. Con- 
sequently, it would be seen that a large saving in cost of fuel 
could not be effected. On the other hand, the handling of the 
large amount of refuse and clinker necessitated considerable cost 
in labour. As a result, the cost of running the pumping machinery 
would be increased by about £145 per annum by running the 
steam machinery throughout the year, and using house refuse as 
fuel. During such periods as water power was not available, and 
steam power must be used, a saving of £10 a week was effected, 
showing that, were water power not available, a large saving would 
be effected by the use of house refuse instead of coal. Notwith- 
standing that a loss was made at the pumping station by the use 
of house refuse, a saving was made in the cost of collection because 
of the convenient position of the pumping station. A large saving 
was also made in the cost of disposal. The net result was that a 
saving at the rate of about £320 per annum was being effected, if 
the cost of collecting and burning about 20 tons per day, and 
boating the same quantity to the sewage farm, be compared with 
the cost of collecting and boating the whole of the refuse of the 
farm. Mr. Collins mentioned the sewage pumping plant in the 
Bath-road, used for pumping the sewage from the south-western 
part of the town, and also the sewer ventilators and flushing appa- 
ratus, and then briefly spoke of the municipal buildings and the 
covered market, the heating system in which latter place he 
explained at some length. At the highway store-yard stabling 
was provided for thirty-two horses, and shedding for carts, water- 
vans, road-rollers, &c. About two years since, workshops, stores, 
and a large covered yard were constructed under the direction of 
the author at a cost of £2000. The cost of reconstructing the 
bathing-house was £2700. The total area of the public parks and 
pleasure grounds was 93 acres, and the athletic track in the Palmer 
Park was laid at a cost of £1300, 

Mr. A. T. Walker, waterworks manager, of Reading, read a 

per on ‘‘Some Recent Extensions of Reading Waterworks, and 
the Use of Polarite therein.” 

The Mayor hospitably entertained the Association at luncheon at 
the Great Western Hotel, his worship presiding. After the repast 
Mr. Eayrs tendered the thanks of the members to the Mayor for 
his kindness, in well-chosen words. The Mayor, responding, said 
the large company present showed him that Reading was appre- 
ciated by other towns. His experience of borough engineers had 
been that they were a most useful body of men ; always endeavour- 
ing to do something just within and not without the impossible, 
and endeavouring to do that with a large amount of success. He 
knew of no body of men whom he could meet with greater 
pleasure and appreciation. 





The party then proceeded to the Highway Yard of the Corpora- 
tion, where they inspected the following machines :—Rutty’s road 
scarifier, patented ss ; Voysey and Hosack’s apparatus for 
breaking-up streets, &c., 1890; Jackson’s road scarifier, March, 
1891; Wallis’ machine for pecking, &c., the surface of roads, 
November 5th, 1891 ; and Henderson’s machine for breaking-up 
macadam, November, 1891. The general opinion seemed to be 
that Jackson's scarifier is one of the best, and it was at any rate 
run very close—if not surpassed—by that of Rutty. 

Representatives of makers of various machines mentioned in Mr. 
Collins’ paper having spoken, 

Mr. Lowe, Hampstead, proposed a vote of thanks to the author. 
He knew Messrs. Rutty and Voysey’s machines, both of which had 
done good work. They accepted work at a contract price of 1d. 
per yard, Taking the cost of labour on the roads at 5d. per ton— 
the ordinary cost in the metropolitan district—the cost of hand 
labour was 1°83d., to which must be added the cost of wear and 
tear of the implements used, *43 of a penny, making 226d. per 
yard. So at ld. a yard the machine did double the work ; there 
was no doubt about it. It would perhaps be presumption to offer 
an opinion upon the other machines which he did not know, but 
Mr. Collins’ machine required a careful trial, as it appeared to get 
over the difficulty of plug boxes and other obstructions in the roads, 
The local boards would be glad to know that these machines could 
do five yards a penny, as they had been paying a penny a yard 
for the work on contract. The opinion of the public, however, 
at present was in favour of finding as much work as possible for 
the men, and it would be a difficult question as to whether they 
should supersede hand labour by machines, 

Mr. Weaver, Kensington, seconded the motion. If he were a 
county surveyor, he said, he would adopt one of the scarifiers 
immediateiy for country roads, because a long length of road 
could be quickly dealt with. But in the metropolitan districts he 
would never think of taking this course. Every 10ft. or so they 
came to a plug-box, a grating, or an electric light cover, over 
which the machine would have to be lifted, and they would have 
to send back and carefully pick round these by hand labour. 
When they had allowed for all this, they would find a good deal of 
the difference between the cost of machine and hand labour had 
been absorbed. The points which he had raised were those which 
had occurred to him in carefully watching the machine. He 
thought it was the duty of every surveyor to advise his board to 
adopt what was likely to result in economy in the work of improv- 
ment in its character. 

Mr. Phillips, Gloucester, agreed with the last speaker as to the 
difficulty of using these machines in the streets of large towns, but 
for country roads his opinion was they were a necessity. He had 
also found a saving of 25 per cent. in the quantity of metal used on 
the roads with machine scarifying, a difference which must be 
borne in mind in estimating the cost of machine and hand labour. 

Later in the afternoon the party separated, a —_ company 
going with Mr. Walker, the manager, to the Fobney Waterworks 
pumping and filtering station, where the works were explained. 
The bulk of the party, however, remained with the borough 
engineer, and proceeded to the new open-air swimming-baths, 
which were much admired ; then to Blake’s Lock pumping-station, 
where the steam and water-power plants were shown in splendid 
working order by Mr. Platt, the engineer, and great interest was 
manifested in the consumption of house refuse in ordinary boiler 
furnaces ; next to the gas works, and then on, by way of the 
grounds of the Reading Grammar School, to Palmer Park, where 
the pavilion and athletic tracks where admired ; the programme 
concluding with an inspection of the Silchester collection of curios, 
lent by his Grace the Duke of Wellington, at the Reading Free 
Library and Museums Dr. Stevens, the hon. curator, described the 
Romano-British remains at Silchester. 

The Reading Gasworks is one of the most recently built works in 
the country, consisting of the latest plant and appliances known 
for the manufacture of gas, and regenerative furnaces are in use 
throughout the works. The works are connected with the three 
railways, and the coal supply enters the works by a high-level 
viaduct, the rails running directly into the retort house and coal 
stores, whilea setof low-level lines about the works accommodates the 
general traffic and requirements of the company. The coal wagons 
are unloaded by steam machinery, the fully-loaded wagons being 
lifted from the rails and their contents shot directly into the coal 
stores—the operation of unloading each wagon taking about two 
minutes. The coal is then broken up and raised by steam power 
into the high-level hoppers, from whence it falls into the hoppers 
of the stoking machines, by which the retorts are charged. 

It may perhaps interest the gas consumers of Reading to know 
that over 27,000 tons of the finest gas coal were carbonised during 
the past year, producing more than 300 millions of cubic feet of gas. 
It may be mentioned that ten steam engines, a considerable number 
of steam pumps and donkey engines, besides locomotive power, are 
in use in the works, 

After the crude gas is produced, the process of purification is 
commenced, and this is of a very high order, consisting of the 
most perfect arrangements known to science in the manufacture of 
coal gas, and more than complying, both in illuminating power 
and purity, with the very stringent Acts of Parliament by which 
the company is controlled in this respect, oe constant 
laboratory testings and analysis. The gas is then stored up in the 
gasholders ready for the consumers, and in order to be always 
ready to meet any sudden demand upon dark, cold, or frosty days, 
large stocks of gas must at all times be maintained in the holders 
to prevent the least irregularity in the supply, whatever the 
demand may be, especially now that gas is used for so many 
domestic purposes other than for lighting. The process of gas- 
making is conducted with the greatest regularity both by day and 
night throughout the year. 

The works were designed by and constructed under the super- 
vision of Mr. Edward Baker, A.M. Inst. C.E., the engineer and 
manager for the company. 








AMERICAN ENGINEERING NEWS. 
(From our own Correspondent.) 


Gold-mininy. — A peculiar geological formation occasionally 
encountered is an old river on what is now a ridge, with a 
thick ‘‘cap” of volcanic material covering the bed. One such 
case is that at the Red Point Drift gravel mine, in California, 
whose workings are in a gravel bed covered by 500ft. to 1000ft. in 
thickness of voleanic rock. From the side of the hill a tunnel 7ft. 
by 8ft., and 1550ft. long, with a grade of 3in. in 100ft., runs 
through the bed rock to a point under the gravel bed, where an 
upraise leads to the bed. The tunnel has a single track of 20in. 
gauge, laid with 161b. rails. The gravel occupies a typical river 
bed or channel, with all its windings, bars, islands, pot-holes, &c., 
the pot-holes being generally filled with large boulders and sand, 
and containing little gold. The depth of gravel is from a few 
inches to 16ft., and the gold is chiefly ‘‘ scale,” consisting of flakes 
resembling fish scales, though there are streaks of coarser gold, 
and occasional nuggets of one or two ounces. ‘The value is about 
18 90 dols. per ounce net. A main gangway follows the lowest 
part of the channel, and from this are run cross-cuts at intervals 
of 100ft. Ventilation is provided by two blowers, one driven by 
steam and one by a water-wheel. The mine cars dump the gravel 
into the washing floor, where there is a 3in. stream of water under 
25ft. head. It then goes down 157ft. of sluice boxes, with 30ft. 
drop, followed by other sluices, and then 1500ft. down the caiion 
sluice. Quicksilver is used in all the sluices except the upper one, 
which is cleaned up every three days, while the others are cleaned 
up once a month. ‘The riffles are of wooden strips, capped with 
strap iron. 

A water gas plant.—A majority of the large gas companies are 
now using the water-gas process, and many of the smaller works 
are considering how to adopt ittoadvantage. At one plant a water 
gas machine was added, and a water-gas scrubber put in to replace 











an old coal-gas scrubber ; the arrangement being suc i 
be made by either process, both take-off pipes eee ee 
connection, To reduce the pressure on the old boxes—which were 
of small size—due to making water gas so much more rapidly tha; 
coal gas, it was decided to use a relief holder, the main older 
having a capacity of 16,000ft. While water gas, generally speale 
ing, requires no more purification than coal gas, and is purified in 
precisely thesame manner, yet while asmall set of boxesmighthandle 
a given make, say, 25,000ft. or 35,000ft. in twenty-four hours, if that 
were made and crowded through them in a few hours, hi h-pressure 
would result and trouble might ensue from blowing the Seals, or 
the formation of blow-holesin the lime or oxide, allowing gas to pass 
through unpurified. The high pressure upon a station meter also 
alters the water levels, and makes incorrect registration. 'T'o mini- 
mise such troubles a small relief holder was decided upon and put 
in, This was simply a regular gasholder of 3000ft. to 5000ft. capa- 
city in a wrought iron tank, entirely above ground, involving but a 
slight expense for foundation, and avoiding all uncertainty of cost 
of the usual excavated brick tank in the ground. This holder is so 
connected that if at any time during a run the water-gas machine 
makes more gas than ought to pass through the boxes the excess 
gas will pass into it, and there be temporarily stored until the 
run isended. Then, during the time of blowing up or getting 
ready for the next run—when no gas is being made—this excexs 
gas in the small holder is passed on through the boxes. In this 
way the gas passes through them at only half the rate that it is 
really made by the machine, and the initial intermittent make and 
high pressure of the water gas does not get beyond the small 
holder. From that point the gas “see along at a uniform rate 
and moderate speed through the boxes and meter, and ata low 
pressure ; not exceeding whatever pressure may be given by the 
relief holder. That this holderis not absolutely necessary is shown 
by numerous ered making water gas directly through the boxes 
with only one holder. In such case, the purifier seals are deepened, 
if possible, or arranged with clay, or the Shelton paraffine wax device 
is used instead of water to prevent blowing off the seal under the 
intermittcnt make and high pressure of direct connection. Besidcs 
securing smooth operation, however, the use of a small holder, as 
above, affords protection to the works in case of accident or 
repairs to the main holder. The oil used in the water-gas machinc 
is brought in by tank cars and delivered to a storage tank ot 
cylindrical form, placed in a brick-lined pit below ground. ‘The 
gas machine is of the single superheater type, though for large 
gasworks double superheaters are used. The generator is deep, 
allowing the use of gas-house or oven coke, as well as of anthracite 
a heavy fire-brick lined flue connects it with the superheater. This 
vessel, so essential for a good quality of gas, has large fixing 
capacity, is liberally supplied with manholes, and, while 18ft. in 
height, yet easily went under the gas-house roof by letting the to; 
interpose between the tie-rods, The oil heater is located in the 
take-off pipe to the seal, the heat of the hot gas being used to 
vaporise the oil. In this way a much higher temperature and 
fuller vaporisation is obtained than could be had by a steam jacket 
or coil heater. From the hydraulic seal or washer, the gas passes 
to the water gas scrubber, and thence through the existing old 
coal-gas pipes, relief holder, boxes, and meter to the main holder. 

A long bridge.—Probably the longest road bridge in the world is 
that recently built across Galveston Bay, Texas, to connect the 
island upon which the city of Galveston is built with the mainland. 
There are eighty-nine fixed spans of 80ft. each, and a draw span, 
the total length being 7432ft. of steel structure, with 3877ft. of 
pile trestle approach, making 11,309ft. The spans are light bow- 
string trusses, with four panels of 20ft. each, the middle part 
being braced by a bracket carried by the extended floor beam. 
The trusses are 18ft. apart. The top and bottom chords—or 
‘*booms”—are of angles riveted to form a T-section, to which the 
web members are riveted by gusset plates. The tloor beams are 
of I-section, built up of angles and plates. The spans were erected 
on shore and floated out on barges, and fastened by anchor bolts 
built into the piers. The piers are of monolithic concrete, com- 
posed of 1 part of Portland cement, 3 parts sharp sand, and 5 

broken sandstone. For each pier an iron caisson somewhat 

arger than the base of the pier was first sunk, and the material of 
the bottom dredged out to a depth of two or more feet. If hard 
bottom was found at that depth, no grillage was used. The seven- 
teen to twenty-four piles were driven to a firm bearing at a uniform 
level of about 2ft. below the bottom of the bay, except the centre 
row, which was allowed to project 5ft. above the rest and extend 
into the mass of concrete composing the pier, Where the nature 
of the bottom was such that deep dredging was required to reach 
solid bottom a grillage was used composed of timbers 12in, thick, 
placed on the top of the piles, which in such case were all driven 
to a uniform level. The pivot pier for the swing span rests upon 
sixty-three piles. When the piles were driven the mould for the 
pier was placed in position and filled with concrete. This mould 
was in two sections, the first section extending just above the 
water surface and the second section to the top of the pier. The 
second section was not placed until the first section of the mould 
was fastened to the giles by means of wood screws, and could 
be released when the concrete had become set and hardened sufti- 
ciently to permit it. Where the trestle approach is in the water 
_ exposed to the attacks of worms, Xc., it is built of creosoted 
piles. 








THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own Correspondent.) 


THE orders given out at the quarterly meeting last week have since 
been confirmed, as usual, by letter. The new business quarter 
opens with more work on the books than for some time past, and 
” outlook is correspondingly brighter. In crude iron early 
deliveries are asked, stocks in consumers’ hands being low, All-mine 
hot-blast pigs are quoted 55s. to 57s. 6d.; part-mines, 44s. to 45s. ; 
and cinder, 37s, to 38s. 6d. The make of cinder pig is gradually 
decreasing, several furnaces hitherto engaged thereon being now 
devoted to the production of a better class of iron, The explana- 
tion, to a great extent, is that the tap cinder from the puddling 
furnaces, which hitherto has been an ingredient of cinder pig iron, 
is now being employed more profitably, In some cases it has 
fetched 5s. per ton, and is being sent across to the Continent in 
large quantities for use by the basic steel makers there. 

Some good orders have been booked by the marked-bar makers, 
whose basis price continues £7 10s. Merchant iron is £6 to £6 10s., 
whilst common bars can be had at £5 10s, Galvanised corrugated 
sheets have changed hands at £10 5s. upwards. Spelteris about £16. 

The strike—which has lasted four weeks—at the Monway Steel 
Works, Wednesbury, of the Patent Shaft and Axletree Company, 
has been amicably settled. About 500 workmen have been affected. 
As the company have received important orders, the men are 
likely to be well occupied during the summer months. 

The new waterworks for Cawnpore, India, which have just been 
opened by the Lieutenant-Governor, have been constructed under 
the direction of the engineer—Mr, H. G, Boyce—by the English firm 
of Messrs, Martin and Co., which is represented in India by Mr. F. 
A. Martin and Mr. Ed. Martin, who are Birmingham men. The 
Lieutenant-Governor complimented Messrs. Martin on-the manner 
in which they had overcome the difficulties with which they had to 
contend, Thisis the fifth waterworks Messrs, Martin and Co, havecou- 
structed in India, and they are now engaged on works for Luck- 
now. Inthe new Cawnpore works the water is taken from the 
river at Byram Ghat. it is admitted into a dock and pumped 
thence through a main 20in. in diameter to the filtering station 
three miles away, by vertical triple-expansion engines, indicating 
80-horse power. In entering the settling tanks it is aérated by 
falling over a series of steps. The water is passed from the gravi- 
tation tanks through filters, consisting of 3ft. of sand of varying 
degrees of fineness, and is then stored in a large covered reservoir 
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for pumping into the city. For this p there are | Mather, M.P., his report on the twelve months’ trial of the eight | trade is looked for with the Baltic ports, when they are fully 
poor of 80-horse power. The works are arrang for a 3,000,000 | hours’ day at the ford Ironworks. The Association would no | opened. As no satisfactory settlement has been arrived at as to 


, and the settling tanks have an te capacity 

ee oe a alone. There are thirty-six miles of street piping. 
7 Messrs. J. and S. Roberts, Swan Foundry, West Bromwich, 
have obtained the contract for supplying the new plate mills and 
other mill work at the steel works now in course of erection by the 
Dowlais Company, Cardiff. : 

The South Staffordshire Institute of Iron and Steel Works 
Managers have elected Mr. T. Ashton president for the vw 4 
ear, and Mr. W. B. Rubery vice-president. The retiring presi- 
dent, Mr. James Roberis, dwelt on the necessity for iron and steel 
masters to as far as possible modernise their plant and machinery 
in order to meet the rapid growth of foreign competition. The 
ultimate result would, he believed, in most cases more than repay 
the necessary outlay. Although we were exporting annually 
large weights of iron and steel, yet we impo 2,000,000 
tons. This last amount ought to be made at home. In view of 
the longer hours and lower wages on the Continent which made 
this importation possible, it was difficult to know in what light to 
regard the eight hours’ day movement, and the high present 
standard of miners’ wages. On the same occasion a special toast 
was givento Mr, W.J. Hudson, of the Woodside Ironworks of Messrs. 
Cochrane and Co., who is going out in May to the Bengal Iron and 
Steel Company, Burrakur, Bengal, to take charge of furnaces and 
foundry, and coal washing and coal machine plant. Mr. Hudson 
has taken an energetic and practical interest in the institute for 
many years, and his loss is much felt by that body. 








NOTES FROM LANCASHIRE. 


(From our own Correspondent.) 

Manchester. —There would seem to be a growing feeling that any 
appreciable improvement in the condition of the engineering and 
iron trades of this district can scarcely now be looked for during 
the present year. In some quarters there is even a settled convic- 
tion that another bad year is in prospect, and generally there is 
certainly little or no disposition to enter into engagements beyond 
those that are of present actual necessity. The threatened renewal 
of the cotton trade strike has fortunately been averted, but in the 
coal trade an uneasy feeling prevails that colliery owners are 
yradually being forced into a position which they will consider 
Gemands some relief for them in the shape of lower w: , and 
that with the close of the year there is more than the possibility of 
renewed troubles with the men. 

The Manchester Iron Market on Tuesday again brought forward 
only very unsatisfactory results in the way of business, buyers and 
consumers in most cases still holding back in the expectation of 
lower figures. In pig iron, except that here and there consumers 
replace contracts as they run out, there is little more than the 
merest hand-to-mouth business doing, and, although makers 
are still holding with moderate firmness to late rates, there 
are very low sellers in the open market where orders of any 
weight are concerned. For Lancashire pig iron, makers’ 
quotations are hanged, 42s. for forge to 42s. 6d. for foun- 
dry, less 24, at the works, remaining the basis, but except occa- 
sional small sales for special requirements to regular customers 
they are practically out of the market, in face of the much 
lower prices at which district brands are obtainable. Lincoln- 
shire iron is a trifle easier, makers being now prepared to book 
at about 41s. for forge to 42s. for foundry, net cash, delivered 
Manchester, which eo a os oF of about 6d. upon 
recent quotations, and on the above basis one or two contracts 
have been renewed during the week. For Derbyshire iron quota- 
tions are much the same as those previously given, 49s. to 50s. 
less 24, being about the average for foundry qualities delivered 
here, but renewals of contracts are pending upon the question of 
some reduction in these figures, ith oat to outside brands 
Middlesbrough is very firm, good named =a qualities not being 
quoted under about 44s, 9d. to 45s., net cash, delivered here. For 
Scotch iron quotations are unchanged, 47s. for Eglinton and 50s. 
for Glengarnock, net prompt cash, delivered at the Lancashire 

rts, being still about the average prices that are being asked, 
bat there are sellers at a trifle under these figures, and in one case 
I hear of a local transaction being put through where the seller 
quoted 2s, under makers’ prices to secure the order. 

In the manufactured iron trade, makers all report this branch of 
industry as extremely depressed ; not only is the home demand 
extremely small, but the export trade is almost entirely cut out by 
the keenness of continental competition. Prices tend to ease 
down, and Lancashire bars might now be beught at £5 10s. to 
£5 12s, 6d., with the better qualities of Staffordshire bars quoted 
at £5 15s. to £5 17s, 6d., delivered in this district. Other descrip- 
tions of manufactured iron remain unchanged, Lancashire sheets 
being still quoted at £7 5s. to £7 7s. 6d., and Staffordshire, 
£7 7s. 6d. to £7 10s.; Lancashire hoops, £6 for random, and £6 5s, 
for special cut lengths, delivered Manchester or Liverpool, but 
there is little or nothing doing to really test prices. 

Only a very limited weight of business is stirring in the steel 
trade, and here again I come across complaints that foreign com- 
petition is gradually creeping in. For ordinary foundry hematite 
03s, 6d., less 25, is about the average figure, with a age = steel 
billets readily obtainable at £4 to £4 2s, 6d. net cash, delivered 
Manchester—these low figures keeping local makers of billets 
entirely out of the market. Makers of steel boiler em report 
only a very small weight of new business coming forward, and 
although £6 12s, 6d. is still the general quoted price, £6 10s, to 
£6 lls. 3d. would in some cases be taken for prompt specifica- 
tions. Bridge and tank plates remain at about £6 7s. 6d., and 
ordinary steel bars about £6 10s., delivered here. 

In the metal market only a slow business continues to be 
reported, with list rates for manufactured goods unch le 

The condition of the as penny trades remains without im- 
provement. In exceptional cases establishments are fairly busy 
upon special work, but apart from this they are mostly only 
indifferently off for orders, and generally the weight of new 
work coming forward does not indicate any prospect of reviving 
activity. ll branches of engineering connected with railway 
requirements are extremely quiet. Machinists are gettin, 
worse off for work, and boilermakers have fewer orders in han 
than was the case a short time back. With regard to employ- 
ment in the engineering trades, the reports for the past month 
issued by the trade union societies show no material change in the 
general position, and certainly no improvement. The best that 
can be said is that the number of out-of-work members on 
the books of the respective societies remained [emg 
stationary, the Amalgamated Society of Engineers having still 
about 9 per cent., and the Steam Engine Makers’ Society about 
5} per cent. of the total membership in receipt of unemployed 
benefit. With regard to the condition of trade, the reports from 
the various districts are still only indifferent as to the outlook 
for the immediate future, no improvement being reported except 
from one or two shipbuilding centres. 

With rd to the eight hours’ movement and its introduction 
at the ord Ironworks of Messrs. Mather and Platt, the local 
members of the Amalgamated Society of Engineers have passed a 
vote of thanks to the above firm for conceding the forty-eight 
hours’ week, and this has been personally tendered to Mr. William 
Mather, M.P. One or two small firms in this district have since 
voluntarily adopted the eight hours’ system, but all the vat. firms 
still show no disposition to take any similar step to that of Messrs. 
Mather and Platt, and at a meeting of the Iron Trades Employers’ 

iation held in Manchester it was resolved that at least for the 
present no movement of any kind should be made in the matter. 

The eight hours’ question was also briefly referred to at the 
closing sessional meeting of the Manchester Association of Engi- 
neers, held on Saturday. Mr. Thomas Daniels, the President, said 
that since their last meeting they had received from Mr. William 





doubt consider the question at some future meeting, but he 
must express his opinion that one year was too short a 
period for the adequate trial of the system. The question of 
eight hours was one which would affect the export trade of 
the country, and as it was this branch of business which kept 
the country going, in a commercial sense, and considering that 
when once the eight hours’ day was established it would, if the 
system were afterwards found unsatisfactory, be a very difficult 
matter to get back to the old system, he thought the question 
required very careful consideration before any definite step was 
taken in the direction followed by the firm of Messrs, Mather and 
Platt. In his opinion, three years would have been a far more 
reasonable time for the purposes of the experiment. 

I was shown the other day, at the Broughton Works of Messrs. 
Cunliffe and Croom, Manchester, who have made a speciality of 
light machine tools for the textile trade, to meet the requirements 
of almost all branches of machinists, a special machine, constructed 
for drilling four holes at once in winding frame rails, to admit 
rails up to 15ft. long and 8in. deep. The spindles are arranged to 
carry twist drills with taper shanks, and run in conical bearings 
with adjustments to take up wear, and the drill headstock is 
arra’ to move vertically to give self-acting feed ; automatic 
motion is provided to disengage the self-acting feed when the 
required depth has been reached, and the headstock is raised to 
the starting position instantly by a balance weight. An accurately 
cut dividing screw is carried in brackets alongside the bed, to set 
out the pitch of the holes requiring to be drilled, with requisite 
change wheels to sub-divide for odd pitches, 

Although the complete programme of busi in tion with 
the approaching visit of the Institution of Mechanical Engineers 
to Manchester has not yet been finally settled, I may state that 
the main features will probably be as under :—The Summer Meet- 
ing, which is to be held in Manchester, will cc on Tuesday, 
July 31st, under the auspices of the Right Hon. the Lord Mayor 
—Alderman Marshall—and his Worskip the Mayor of Salford— 
Alderman Bailey—a member of the institution. The arrangements 
in connection with the meeting are being organised by a local com- 
mittee, of which Mr, Charles Hopkinson is the honorary secretary, 
and the following is an outline draft of the provisional programme 
at present proposed, subject to revision :— Monday, July 30th, 
arrival in Manchester. Tuesday morning, reception of the 
President— Professor Alex. B. W. Kennedy, F.R.S.—Council, 
and Members of the Institution, in the Owens College, 
by the Lord Mayor of Manchester and the Mayor of 
Salford, the principal of Owens College, and members of the 
Local Committee; reading and discussion of papers. After- 
noon: visit to works in Manchester. Evening: conversazione in 
Town Hall by invitation of the Right Hon. the Lord Mayor. 
Wednesday morning : —_ and discussion of Fear at Owens 
College. Afternoon: visit to Ship Canal Docks. Evening: Institu- 








tion dinner at the Grand Hotel. Thursday and Friday: probably | 54s 


visits to works in surrounding towns. 

All descriptions of round coal are becoming more and more of a 
drug, and although very few pits are working more than three to 
four days per week, heavy stocks are accumulating, fully half the 
output of the better qualities going down into stock. Prices are 
weak and irregular; the principal Manchester colliery concerns, 
and the Lancashire Coal Sales’ Association still hold to late rates, 
but outside this there are very low sellers, whilst from other 
districts coal is coming in at very low figures, It is owe 
where best Wigan Arley coals average more than 11s. to 11s. 6d., 
with Pemberton four-foot and seconds Arley at about 10s. to 
10s, 6d., and common house coals from 8s. to 9s. per ton at the 
pit mouth. 

Common round coals are meeting with only a very moderate 
demand for iron-making, steam, and general manufacturing pur- 
poses, with very low prices ruling, 7s. 6d. to 8s. being the full 
average figures at the pit mouth. 

As regards engine fuel, the local supplies continue very limited, 
but considerable quantities are now coming in from other districts, 
with the result that prices are not quite so firm, averaging 7s. to 
7s. 6d. for burgy, 6s. to 6s. 6d. for best slack, and 5s. to 5s, 6d. for 
common sorts, at the pit. 

For shipment the demand continues very quiet, and ordinai 
steam coal, delivered at the Garston Docks or the High Level, 
Liverpool, does not average more than 8s. 6d. per ton. 

Barrow.—The demand for hematite pig iron has not improved, 
and makers report a very quiet market. The business doing is 
not nearly so large as is usual at this time of the year, but the 
fact that this district has lost some of its trade, which has gone 
largely into other channels, never to be got back so long as Spanish 
ore can be delivered in this country so cheaply, is beginning to 
assert itself forcibly on the minds of those most deeply interested 
in the hematite smelting industry. There are still only 32 furnaces 
in blast, and 43 standing idle, and yet with so small a production 
stocks are increased week by week. This week’s increase repre- 
sents 1831 tons, practically the production of three furnaces, and 
stocks now represent 135,217 tons, or 40,000 tons more than on the 
31st December last. No change can be noted in prices, Mixed 
Nos, of Bessemer iron are quoted at 45s. 6d. to 46s. per ton, net 
f.o.b., but makers report a slow sale. Warrant iron is steady at 
45s, 2d. sellers net cash, and 45s, 1d. buyers. 

Iron ore is quiet, and with the exception of shipments made from 
Hodbarrow Mines in South Cumberland to Scotland, Wales, aud 
elsewhere, the trade in native ore is practically altogether confined 
to the consumption ef the thirty-two furnaces in blast in the 
district. Prices are unchanged at 8s. 6d. to 9s. per ton net at 
mines for ordinary qualities, 

Steel makers are busily employed at the Barrow Mills, and 
nearly all the mills are in operation at Workington. The orders 
held generally, however, are not considerable, and a considerable 
weight of contracts will be required if the present brisk industrial 
life is to be maintained. Someorders for rails areexpected, but there 
are not many large consignments in the market. Prices are steady. 
There is a fairly brisk trade doing in steel shipbuilding material, 
and the plate mills are busy. Tin-plate bars and hoops are also in 
fair demand, but in other departments of the steel trade save those 
of heavy castings and forgings there is a very quiet tone, and 
prospects do not foreshadow any early improvement. 

Shipbuilders and marine engineers are fairly busy ; but new work 
is wanted to follow on with the orders alvcally in hand. There is 
very little inquiry for new commercial tonnage ; but some work has 
tat be given out by the Admiralty, for which tenders have been 
sent in, 

The Barrow Steel Company contemplates the manufacture of 
steel props and girders for utilisation in mines, where substantial 
supports are required ; and it seems probable this new depart- 
ment will develope into one of some importance. 

Coal and coke are in great demand at old prices. 

wee is indifferently employed, and metal shipments are 
limited in tonnage. : 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 

THERE has been a slight improvement in the South Yorkshire 
steam coal trade during the past week. Work has been more 
active, almost full time having been done at one or two collieries, 
but three and four days are all that the bulk of the colliers are 
being employed. The busi in household sorts does not seem 
to revive, and, as the summer advances, the tendency, of 
course, will towards a material decrease. The demand from 
London is not quite — the ave for the season, agents 
report that sacrifices have to be made to clear. Steam coal 








is in fairly good request at from 8s, 6d. to 9s. 9d., a very large 
business ee done with the Humber ports. The ioe ports, 
however, are at present entirely absent from the list, A brisk 


a fixed price, contracts with gas companies are naturally quiet, and 
will remain so for some time. Prices in the local districts have 
been fairly well maintained. Silkstones are making from 10s. to 
11s, 6d. per ton, Barnsley house from 8s. 6d. to 10s. per ton, Flockton 
from 8s. 6d. to 9s, 6d. per ton, other qualities from 1s. to ls. 6d. 
per ton lower. Barnsley hards from 8s. to 9s. per ton, and similar 
qualities from 1s. per ton lower. Manufacturing fuel is in little 
request; good slacks range from 4s. 6d. to 5s. 6d. per ton ; smudge 
and small coal is in poor demand at from 2s, to 33. per ton. 

There is at present very little inquiry for coke, which ranges 
from 10s, 6d. to 123. 6d. per ton. A considerable quantity of gas 
coal has recently been bought in the open market. Gas com- 
panies and corporations managing their own undertakings are 
holding off in the hope of prices falling. In the general classes of 
coal the value is just about the same as it was at the corresponding 
period of last year. The best qualities of gas coal fetch about 1s. 
per ton more than they did twelve months ago. The outlook in 
the trade is regarded as most depressing, particularly in household 
sorts. The exceptionally mild season, following the similarly warm 
weather of last year, has fairly caused the house coal business to 
be in something like a state of collapse. A reduction of another 
1s, per ton is inevitable next month. In spite of the utterances of 
one of the miners’ agents, it is not expected that there will be = 
trouble in the coalfield this year. The coalowners, however, will 
generally be unable to make any profit unless some unexpected 
change should occur to stimulate demand and stiffen prices. 

In the heavy departments there is no lack of work for home 
markets, but the means of production are now so great that the 
foreign business is required to keep the plant fully employed, and 
there is no sign as yet of any revival in South America or other 
quarters. The armour-plate mills are busy on Admiralty orders, 
and there is also some good work in hand for the shipbuilding 
yards. Messrs, William Jessop and Sons, Brightside Works, are 
manufacturing seven sets of shafting for the torpedo boats under 
the Spencer programme. Railway material is also in satisfactory 
request for local companies and others at a distance; and here 
again the foreign trade is needed to keep the machinery and men 
engaged full time. 

An interesting application of Tilghman’s sand-blast process came 
to our knowledge last Saturday in making some inquiries. LEvery- 
body in the steel industry knows of its utility in scouring and re- 
sharpening files, which was the important development following 
its adaptation to engraving on glass. The sand-blast is now being 
used, instead of the planing machine, to clear armour-plate of 
‘scale ;” and it is also applied to the ship-plates required for 
torpedo boats. These plates are thus cleansed to receive the 
galvanising or other work. There seem other uses open to the 
process, such as the cleansing of iron on ships after voyages, when 
the accumulations on the bottoms are frequently a source of trouble. 
jron prices are unchanged. Hematites make from 53s. 6d. to 
. per ton ; common forge iron, 40s. per ton—both delivered at 
Sheffield. An improvement is reported in the steel trade, there 
being more doing even with the United States, where stocks have 
been allowed to get so low, that, in spite of the pending re-arrange- 
ment of the Tariff, customers are compelled to buy. 

No change is reported in the lighter trades. The cutlery and 
plating houses are but indifferently employed. There is a better 
demand, however, for files, and several large orders have recently 
come in from the Continent, — from Russia. 

The death is announced this week of Mr. Charles Peace, until 
recently a member of the firm of Messrs. W. K. and C. Peace, 
manufacturers and merchants, Eagle Works, Sheffield. For a con- 
siderable time Mr. Charles Peace resided in New York, where he 
represented his own firm, and the well-known cutlery house of 
Joseph Rodgers and Sons, Sheffield. Mr. Peace afterwards ‘re- 
turned to Sheffield, where he was very highly esteemed. 








THE NORTH OF ENGLAND. 
(From our own Correspondent.) 

TRADE in this district is on the whole progressing, and there is 
fuller employment, and a larger production in nearly all depart- 
ments than there has been since 1890. But so far the improve- 
ment has been mainly in the volume of trade rather than in the 
prices, and in some branches, as far as realising profits is concerned, 
the manufacturers are worse off than they were when trade was 
quieter, because their materials have become dearer, while they 
have not been able to secure a corresponding increase in the prices 
of their produce. Notably is this so in the finished iron le A 
large proportion of the orders now on the books were taken when 
prices had moved up but slightly, and when the quotations were ad- 
vanced substantially it checked buying, and producers have had to 

deratetheird This is so in the engineering industries, and 
the increase in the amount of work has led the men to think that it 
was accompanied by increased prices. This led them to put in 
exorbitant claims for advances of wages, as much as 3s. 6d. per 
week increase being demanded, and nothing at first would content 
the men but that their whole claim should be conceded. Ata 
number of works the men struck, and some have been idle fora 
month already ; but the general body of men appear to be very 
loth to enter upon a struggle with their employers, and have ex- 
tended their notices. They no longer maintain their defiant 
attitude, but are willing to acknowledge that the position of the 
employers may be such as not to permit of such heavy additions 
to wages as the demand made would entail. They are now 
willing to meet the employers in order to arrange a com- 
promise. But the masters have all along said that the increases 
that have been realised in the prices at which the work has been 
taken have been so small as not to justify any advance in wages 
being made, and they remain very firm in their attitude. An 
endeavour is to be made to form a Conciliation Board for the 
settlement of wages difficulties in the engineering trade. There is 
without doubt greater activity at most of the engineering shops, 
and at some a considerable amount of overtime is worked, but 
though the turnover is larger, the result for the employer is often 
poor. It is also somewhat premature to go in for heavy advances 
when so many men in the trade are still totally idle. It is early 
to claim advances of wages, considering how recently the improve- 
ment made its appearance, and how it is now progressing but 
slowly, if at all. Marine engineering has received the greatest 
impulse, but there is a lull in the demand for new steamers, and 
the orders given out to the marine engineers have slackened 
off. It will, however, be a long time before the work already 
booked is completed. There is no doubt that shipowners gave 
out orders for vessels at a more rapid rate than the condition 
of trade justified, and they are not pressing for the rapid execution 
of either ships or engines. There are already offering more vessels 
than employment can be found for, and additions have been made 
to the steamers laid up, which is unusual when the spring shipping 
season has begun. On account of this plethora of vessels offering, 
outward freight rates are very low, and a good many ships will 
have to work without profit, which will tend to curtail the construe- 
tion of new vessels. Boilermakers report a quieter trade, and the 
men’s association has more members out of work on its books. 

The pig iron trade in this district is showing more improvement 
this week, and the situation for ironmasters is more satisfactory, 
they are well supplied with contracts, and find the demand greater 
than the supply. There is a scarcity of all kinds of pig iron in 
their hands, and anyone who has to buy now for prompt delive’ 
has the greatest difficulty in meeting with the quantity that will 
satisfy him. In consequence of this dearth of iron in makers’ 
hands consumers and shippers have to draw upon the stock in 
the public warrant stores, It is satisfactory after many months 
of increasing stocks in the warrant stores there should at last be 
reported a steady decrease, and it affords evidence of the scarcity 
of iron elsewhere, because buyers do not readily take iron out of 








the warrant stores, especially when there is so little difference 
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between the prices of makers’ iron and warrants. If iron be taken 
rapidly out of the public stores prices are qeneipaatand, nnd specula- 
tion induced, which makes it worse forthe buyer. A decrease in the 
stock in the public stores attracts more attention than a decrease in 
makers’ stocks, because we have the changes in stocks of warrants 
made known every day, whereas oo of makers’ stocks are only 
issued once a month. The stock in Connal’s stores on Wednesday 
night was 107,415 tons, or 3049 tons decrease this month. But 
if there is so much difficulty in getting iron thus early in the 
navigation season, it is likely that the situation will not be better 
later on, and, therefore, buyers are becoming anxious to purchase 
for forward delivery. Makers, however, are sold about as far ahead 
as they care to go, and they prefer to wait for the higher prices 
which are expected, for everything is in their favour, and the 
export trade is being developed very satisfactorily. The ship- 
ments of pig iron from Middlesbrough this month to Wednesday 
night amounted to 50,986 tons, as compared with 42,676 tons 
last month, 45,188 tons in April, 1893, and 26,800 tons in April, 
1892, all to 18th. Enquiries from the Continent are becoming 
more numerous again, and shipments there too are good ; in fact 
-- since 1890 has the oversea trade been so large in April as in 
is year. 
Prices of iron and steel are well maintained all round. None of 
the makers have been taking less than 36s. 6d. per ton for No. 3 
Cleveland pig, either for prompt or forward delivery ; and at that, 
or indeed any other figure, they could only supply ‘sraall lots for 
prunes delivery. Merchants have generall ni a 36s. 6d. . 
ut in some instances have taken 36s. 4}d. There have been plenty 
of buyers at 36s. 3d. for No. 3, to be delivered during next 
month and June; but sellers have not been prepared to do 
business at this, with prices tending upw Merchants 
generally are only doing indifferently; they sold in the 
early part of the year, for delivery in the early part of 
the shipping season at the prices thon prevailing, expecting that 
they would be able to cover at rates which would leave them a 
rofit, but instead of this prices have gone up, and makers have the 
it of the bargain. Cleveland warrants have been up at 36s. 3d., 
but the closing price on Wednesday was 36s. 1d. The difficulty of 
securing supplies of forge iron is as great as ever, and relativel 
higher prices are got for it than for No. 3, fully 35s. 9d. being paid 
for grey forge. East Coast hematite pig is dearer, some firms 
asl 45s. 6d., others 45s. 3d., and it is not easy to buy 


at less than the latter figure, though — ore 1s 
h on t of the lower freights. Rubio ore, which 
was lately quoted at 12s. 9d., is now 12s. 6d., and business has 
been done at 12s. 4}d., delivered Middlesbrough. The Skinnin- 
— Iron Company, whose furnaces are in the extreme east of 
leveland, twenty miles from Middlesbrough, has found its busi- 
ness increase so much since it constructed a shipping place 
in the bay, close to the furnaces, that it has deeded upon 
erecting two more furnaces, and is having another steamer built 
specially for carrying the iron to Scotland and the Continent. 
It can now export iron on as favourable terms as the Middles- 
brough makers. 

There is nothing further to be reported about the adoption of 
the eight hours at the blast furnaces in this district, but the sub- 
ject is exciti t interest. 

The finished iron and steel manufacturers are well employed, 
but the complaint is that buyers are not giving out fresh orders, 
and producers are not deriving much profit from the contracts they 
have in hand. The tendency of prices in some cases is rather 
weaker. Common iron bars are £5; best bars, £5 10s.; iron ship 
plates, £4 17s. 6d.; iron boiler plates, £5 17s. 6d.; steel ship plates, 
£5 2s. 6d.; steel boiler plates, £6 2s. 6d.; steel girder plates, 
£5 7s. 6d.—all less 24 per cent. and f.o.t. The demand for rails 
continues dull. 

The coal trade is active in Northumberland, but very quiet 
on the whole in Durham, and many of the collieries in the 
latter district are working irregularly. The Northumberland 
coalowners and their men have agreed upon the establish- 
ment of a Conciliation Board for adjusting wages difficulties, 
and have appointed a joint committee to arrange details. 

is week, what is described as the “largest sale of 
colliery plant in the kingdom,” has been going on at Castle 
Eden, where the colliery has been abandoned owing to the influx 
of water, and is being dismantled. Much capital has been sunk in 
the undertaking, and of late years it has been a matter of consider- 
able expense to keep the pit clear of water, but the refusal of the 
miners to allow pumping operations to go on during the time of the 
strike of 1892 in Durham, did a great Seal towards bringing about 
the abandonment of the colliery. 











NOTES FROM SCOTLAND. 
(From our own Correspondent.) 


THE Glasgow pig iron warrant market has been comparativel 
quiet in the past week. Scotch warrants have soid at 42s. 1ld. 
and 42s, 10}d. cash. The demand for Cleveland iron has been 
lighter than usual, the price being 36s. 14d. to 36s. 2d. Cumber- 
land hematite was done at 45s, 1}d. cash and for six days, 
Middlesbrough hematite is nominally 44s. 4d. cash. 

Several of the principal makers’ brands are 3d. per ton cheaper 
for Nos. 1, while Nos, 3 are 3d. to 6d. higher. G.M.B., f.o.b. at 
Glasgow, No. 1, 44s, 3d.; No. 3, 43s, 3d.; Carnbroe, No. 1, 
46s.; No. 3, 45s.; Clyde, No. 1, 49s. 6d.; No. 3, 46s. 6d.; Gart- 
sherrie, No, 1, 51s, 6d.; No. 3, 48s.; Summerlee and Calder, 
No, 1, 52s. 6d.; No. 3, 48s.; Coltness, No. 1, 56s.; No. 3, 5ls.; 
Eglinton, at Ardrossan, No. 1, 488; No. 3, 45s, 6d.; Dalmelling- 
ton, at Ayr, No. 1, 47s. 6d.; No, 3, 45s, 6d.; Shotts, at Leith, 
No. 1, 54s,; No. 3, 50s, 6d 

The shipments of pig iron from Scottish ports in the past week 
were 7239 tons com with 8543 in the corresponding week of 
1893. Of the total, Germany took 860 tons, Ttaly 620, Belgium 
210, Australia 215, United States 110, Canada 50, South America 
155, India 63, France 121, Russia 308, Holland 150, China and 
— 260, other countries 140, the coastwise shipments being 
3957, + oo 4733 in the same week of 1893. 

The furnaces in blast are the same as last week, and also now 
equal the number in operation at this time last year. There are 
forty-four producing ordinary and special brands, twenty-five 
hematite, and three basic iron. 

For ordinary iron there has been a little more inquiry, and 
several brands continue very scarce, being indeed unprocurable in 
the open market. 

Stocks of pig iron are slightly diminishing in the public stores, 
but the probability is that the decrease will cease altogether soon, 
owing to the extended production. The consumption of Cleveland 
pig iron appears to be fairly maintained, this ci of iron being 

‘by our manufacturers wherever possible owirg to its com- 
parative cheapness. The total a since the beginning of the 
year of Cleveland pig is 128,916 tons, showing an increase of 
24,732 tons over the arrivals during the corresponding period of 

year. 

The manufactured iron trade has not improved to an appreciable 
extent. At some of the works there is a hair outturn, but in most 
cases orders are scarce and obtained from hand to mouth. 

Merchants state that the demand for steel is slackening, and 
that prices are somewhat easier. But while this is doubtless the 
case as regards fresh inquiries, the steel works generally are well 
supplied with work, which will keep them going steadily for a very 
considerable time. 
¢ shipment of iron and steel manufactured goods from Glasgow 


in the past week embraced locomotives worth £3208 ; sewing 
machines, £7659; other machinery, £7180 ; steel goods, £12,893; 
and general iron goods, £23,200. 

In several districts the wages of the colliers are now being 
reduced, the reductions varying from 8d. to 1s. perday. Slackness 


The clearances from Fifeshire are much below what they were at 
this time last year, and while several cargoes are being arr: 
at Grangemouth for the Baltic, complaints are rife that the shipping 
trade in coals, as a whole, is disappointing. The total shipments 
from Scottish ports in the past week amounted to 136,359 tons, 
being 6037 less than in the preceding week, and 13,832 below those 
of the corresponding week of last year. The prices, f.o.b. at 
Glasgow, are:—Main coal, 7s. to 7s. 3d.; splint, 8s.; ell, 8s. to 
8s. 6d.; and steam, 9s. to 9s. 6d. per ton. 

The Corporation of Greenock has resolved to introduce into its 
gasworks, by way of experiment, twelve retorts for the manufac- 
ture of gas from oil. 








WALES AND ADJOINING COUNTIES. 


(From our own Correspondent.) 

On Saturday last, at Cardiff, ther fine st was cleared 
for Bombay, the St. Enoch, with a cargo of 5401 tons coal, and on 
the same ~ two steamers with over tons, and five with over 
2000 tons. It was a day of fine cargoes. 

Colliers, under the influence of the advance, are working well, 
and the output is getting, perhaps, a little more than is required. 
Hence, though the contracts taken necessitate a large supply, 
there is an over-abundance for sale, and prices have drooped about 
3d. per ton, steam. The tone of the trade this week is fitly 
described as quiet. I noticed on Saturday an immense accumula- 
tion on the Rhymney Railway sidings, but on the Taff Vale there 
was not so much as usual, showing that the clearances had been 
heavy. On Tuesday seven steamers were cleared from Cardiff 
with over 3000 tons coal, and severa) with cargoes between 2000 
and 3000 tons. 

Mid-week on ‘Change Cardiff quotations were ‘‘nominally un- 
altered,” but it was easy to get reductions for prompt loading. 
Quotations were as follows: Best steam, 12s. to 12s. 3d.; seconds, 
lls. 3d. to lls. 9d.; best Monmouthshire, lls. 3d. to 11s. 6d.; 
ordinary small, 5s. 3d. to 5s. 6d. Small, it will be seen, shows a 
degree of weakness. Prices for small are slightly better at 
Swansea, touching 6s., while anthracite maintains its figures from 
9s. to 18s. according to quality. Generally, the kouse coal market 
all round is without animation, and owners are by no means in a 
good mood with the long dead period looming before them, and 

rices on the ‘‘ downgrade.” At Cardiff this week quotations were 

or best house from 12s., while Rhondda No. 3 could be bought for 

lls. 6d.; brush, 9s. 6d.; and small, 7s. 6d. No. 2 Rhondda is at 
9s, to 9s. 3d.; through, 7s. 6d. to 7s. 9d.; and small, 5s. to 5s. 3d. 
Other quotations are, patent fuel lls. 6d. to 12s.; coke furnace, 
15s. to 16s.; foundry, 17s. to 17s. 6d. Pitwood prices are 1s. 
better than last week, ordinary is selling at 15s. 6d. At Swansea 
there is a similar slackness prevailing in patent fuel as in Cardiff, 
and prices are even lower, quotations being from 10s. Graigola 
still remains unsettled, but there is a likelihood of fresh hands 
being introduced to complete loadings. There is a proposal afloat 
to submit the dispute to arbitration. 

Cardiff capitalists have had their attention called to the St. 
Vincent—Cape Verde—Coaling Company, with a capital of 
£100,000 in shares of £100 each. 

Iron ore maintains an average price. The latest figures at 
Cardiff were :—Best Rubio, 11s. od. to 12s.; Tafna, lls. 3d. to 
lls. 6d.; Garucha, 11s. 3d.; Porman, 10s. 9d. to 11s.—all 50 per 
cent. iron basis, Moderately good cargoes have come in during the 
week for Dowlais and Cyfarthfa from Bilbao, and one large one of 
2300 tons for Ebbw Vale from Garucha. 

There is a more hopeful feeling abroad in regard to the iron and 
steel trades. At the Dowlais-Cardiff works the various contracts 
for their completion have been given out, Manchester and West 
Bromwich firms securing the principal. The outlay totals about 
£70,000. The Dowlais works on the hills have indicated increased 
vitality, and most departments are in fair swing. I note that the 
Indian steel sleeper order for the Mabratta State Railway has been 
completed, and others are coming in. The low price now at which 
steel rails are quoted seems at length to have prompted business, 
and prospects all round in that branch are more hopeful. Ebbw 
Vale and Blaenavon are well placed, and the output last week of 
pig iron and steel bars at Briton Ferry were up to the average. 
News from the Colonies is more promising, and substantial rail 
requirements are likely, in which case, if home railways have not 
secured at present low rates, they may have to pay higher prices, 
as it is notorious that quotations are below the mark to secure 
anything like a reasonable profit. 
ere has been a good deal of ability and expenditure at Dow- 
lais in meeting the new steel sleeper demand, and I hear that well- 
deserved praise has been gained by the make, which is cited as of 
** first-class excellence.” 

Whatis now much required in the district is an improved demand 
for steel bar. The leading works are moderately occupied, but 
could do a great deal more, and both in character and price buyers 
have nothing to complain of. At the Exchange, Swansea, mid- 
week, the chief topic of discussion was the unsettled state of the 
tin-plate trade, and it was understood that in the course of a few 
days there will be a further limitation of make, brought about by 
the.closing of additional works. Still, there are a few better signs 
al . Buyers are showing a tendency to buy forward, and 
would do so at present prices, which are unchanged, but makers 
only sell from hand to mouth, as they say prices must go up. Last 
week’s shipments were only 46,191 boxes, and receipts from works 
57,457 boxes. 

The Villiers, Vernon, Baglan Bay, and Gwalia tin-plate works 
have been busily occupied of late. Tin-plate quotations are as 
follows:—Bessemer, 9s. 9d. to 10s.; Siemens, 10s. to 10s, 3d.; best 
charcoal, 11s. 6d. to 12s. 6d.; ternes, 20s. to 22s. Pig iron warrants 
showed no variation this week. Steel rails were offered heavy for 
£3 15s.; light, £4 10s. to £4 15s.; Welsh bars, £4 lis. to £5; steel 
sheets, £6 5s. to £7 5s.; iron, £6 to £6 15s. Bessemer bars, 
£4 2s, 6d. to £4 5s.; Siemens, £4 5s. to £4 7s. 6d. Block tin is at 
£70 to £70 2s. 6d, 

Notification has been made at Dowlais works that henceforth the 
arrangement between employer and workmen will be from month 
to month. This has been one of the best indications given of late 
of better times ahead. 

I noticed a short time ago in this column the invention of Mr. 
David Evans, of Merthyr, of an appliance for colliers’ safety lamps, 
called an automatic extinguisher. It has now been provisionally 
protected, and is being brought under the notice of the leading 
mining engineers and others, with very favourable result. The 
ease with which the lock of a safety lamp can be picked was 
demonstrated a short time ago in a Rhondda police court, on 
the occasion of a collier a ig two months’ imprisonment for 
opening his lamp. By Mr. Evans’ invention, the lamp may be 
locked or not, but if any attempt be made to unscrew it to get at 
the light, the flame disappears, and the collier is self-condemned. I 
have been favoured with a practical trial, and can testify to its 
efficiency, but this is to be publicly demonstrated before experts, 
Anything to minimise risks is acceptable. 

Cardiff is to be constituted a Port Sanitary Authority. 











NOTES FROM GERMANY. 
(From our own Correspondent.) 


THE improvement in the iron and steel trade continues ; there is 
a good demand both for crude and for finished iron, consumers 
buying more ly than they have done for many months past, 
while the condition of prices is undoubtedly becoming more satis- 
factory from week to week. 

Reports from the Silesian iron market state that the business 
doing in most departments of the iron and steel trade is even 


better than was generally anticipated. The blast furnace works 


en 
—ee, 


as it is at the present moment stocks will rapidly decline, 
firms are already contemplating the blowing in of additional 
furnaces, and there is every reason to expect a general and | 
improvement in prices before long. 

n the malleable iron market a number of fair orders have been 
coming in during the week now past ; prices are, consequently 
stiffer, with a decided tendency upwards. Orders from Rusa 
have been so numerous lately that manufacturers, in some instances 
refused to acoept orders for home requirements, because the prices 
paid by the Russians are much more remunerative than those 
offered by inland firms. 

Favourable accounts continue to be given of the iron and steel 
trades in Austria-Hungary, most establishments having secured 
fair employment for eight to ten weeks ahead. There has been 

uite a ‘‘rush” on the market lately, buyers being anxious to place 

eir orders at the present comparatively low rates, for there cer. 
tainly are symptoms of a general rise in quotations. Some sorts of 
finished iron, such as bars, light section rails, and wire rods, have 
already met with a slight advance, while the prices for plates and 
sheets, as well as for ay are still very low, and leave but the 
smallest profit. In the rail department the quietness which has 
characterised that branch of business for more than a year still 
prevails, producers, in many instances, preferring to do no business 
at all rather than sell at the extremely low prices now ruling, 
Import of German iron to Austria has considerably increased 
against last year, which may be seen by the following figures ;— 


In 100 kilos. 
1893, 


Some 
blast 
asting 





1892. 
Pig iron .. ee eae 77,807 
SR Tn adh TaN: Sew aes 7,057 _ 
Se ee 110,464 
Plates and aheets ao oe Mae 42,538 
DD - a5: Ge. us 04 -s0° 2 $8,802 .. ~- 
Iron ee So ae ee a 20,333 
Springsandaxles .. .. .. .. 54,062 38,637 
Tubes .. . ae ere 12,842 10,010 
Hardware : 82,446 70,643 
Totals oe. 610,465 869,932 
Since last week there is very little change to be noticed 
on the French iron market, demand and sale remaining 


fairly good, although orders of some weight are still exceedingly 
scarce. The prices offered are not favourable. The Belgian iron 
market shows a little more animation upon the week, but the 
improvement noticeable here and there is, unfortunately, so slight 
as to have no perceptible effect upon the tendency of prices, and 
makers are still obliged to make large sacrifices in order to secure 


new work, 
A oad geen improvement is reported in all branches of the 
Rhenish-Westpbalian iron trade, and some rather important orders 


have been booked. There is a general belief that before long 
prices will be further advanced. The iron ore trade has main- 
tained the satisfactory tone of last week. Especially in the Sieger- 
land an improving demand is noticeable, prices being, for spathose 
iron ore, M. 7 p.t.; roasted ditto, M. 10°60 to 10°80 p.t. at mines; 
for inferior sorts, M. 9°80 to 10 p.t. is given. Minette of Lorraine 
has not changed in quotation, and is still to be bought at M. 2 40 
to 3°20 p.t., according to quality. ; 

A very firm tone characterises the pig iron trade. For spiegel- 
eisen the price of M. 51 p.t. for the 10 to 12 p.c. grade is well 
maintained. Forge pig, No. 1, is quoted M. 43 to 44 p.t.; 
hematite, M. 6% p.t.; foundry pig has been raised M. 1 p.t., and 
No. 1 is now being paid with M. 63 p.t., while No. 3 stands at 
M. 54 p.t. at works. Basic is sold at M. 44 to 45 p.t.; Bessemer, 
M. 47 to 48 p.t.; Luxemburg forge pig 44f. p.t. at works. A 
lively business is done on the malleable iron market, inland 
demand for almost all articles being brisk. Orders for bars are 
coming to hand freely, but makers refuse to book orders for 
forward delivery at the present am, which, though slightly 
better than in the beginning of the year, stlll leave very little 

rofit. Foreign demand continues weak. Girders are rather 

riskly called i at the present moment, and the South German 
Girder Convention has raised the list price M. 3 p.t.; at the same 
time bars have been advanced M. 5 p.t. Hoops continue in fair 
request. In the plate and sheet trade there is a pretty regular 
business doing, and prices are well maintained generally. Drawn 
wire, as well as rivets and nails, are still neglected. Engineers and 
ironfounders are gradually becoming more and more busy. 

Latest list quotations, per ton at works, are as under:—Good 
merchant bars, M. 102 to 105; angles, M. 110 to 115; girders, 
87°50 to 92°50; hoops, M. 110 to 117°50; billets in basic and 
Bessemer, M. 80; heavy plates for boiler making ary M. 150; 
tank do., M. 140; steel plates, M. 140; tank do., M. 130; sheets, 
M. 140; Siegen thin sheets, M. 120 to 130; iron wire rods, common 
quality, M. 112 to 116; drawn wire in iron or steel, M. 101 to 120; 
wire nails, M, 125; rivets, M. 140 to 150; steel rails, M. 112 to 115; 
steel sleepers, M. 106; fish-plates, M. 108 to 110; complete sets of 
wheels and axles, M. 270 to 280; axles, M. 220; steel tires, 
M. 215 to 230; light section rails, M. 95 to 100. 7 
The coal mines of the Saar district have produced in March of 
present year 547,800t., consumption amounting to 555,140 t. 
Against the same month in previous year output rose 22,490 t., 
while consumption increased by 30,400 t. 

In 1893 output of the mines in Germany, including Luxemburg, 
has been as follows : —Pit coal, 73,908,999 t., worth M. 498,466,421, 
against 71,372,193 t., valuing M. 526,979,176 in 1892. Average 
rice was M, 6°74 p.t., against M. 7°38 p.t. in 1892, Brown coal, 
1,567,218 t., worth M. 55,003,015, against 21,171,857 t., worth 
M. 58,505,898 in 1892, average price per ton being M. 2°55 in 1893, 
against M, 2°76 p.t. in the year before. Iron ore, 11,457,491 t., 
worth M. 39,800,564, against 11,539,013 t., worth M. 41,278,851 in 
1892, average price per ton amounting to M. 3°47, — M. 358 
’ ’ 


.t. in 1892, iron 4,986,003 t., worth M. 216 302, against 
937,461 t., worth M. 229,296,286 in 1892; the average price per 
ton was M, 43°39, against M. 46°44 in 1892. Silver 449,332°59 kilos., 


worth' M. 47,064,740, against 480,350°49 kilos, worth, M. 57,228,687 
in 1892 ; value per kilog. amounted to M. 104°74, nst M. 11698 


in 1892. Gold, 3073-53 kilos., worth M. 8,552,817, inst 
3859-20 kilos., worth M. 10,785,775 in 1892, value per kilog. being 
Zinc, 142,0 tons, 


M. 2782°73, inst M. 2781°87 in 1892. 
2, 


worth M. 47, 357, against 139,938 tons, worth M. 55,062,040 in 
1892 ; average quotation yy ton was M. ‘78, against M. 393°47 
in 1892, Co per, 24,011 t., valuing M. 23,442,066, against 
24,781 t., worth M. 24,758,129 in 1892, the average price per ton 


being M. 976°30, against M. 99906 in 1892. 








AMERICAN NOTES. 
(From owr own Correspondent.) 
New York, April 10th. 
THE improvement in all lines of business is slow, and does not 
suit the impatient manufacturing and commercial interests which 
have been struggling along for eight months. A great deal of 
noise is made over the increase of business, but it is not worth 
while talking about. Exports make a more favourable showing, 
but rail returns do not. Railway managers are anxious to 
enter upon re-equipment of roads, extensive repairs, and costly 
improvements, but their ambition cannot be liberally gratified yet 
awhile. Prices keep low in all lines, and industrial activity is in- 
creasing at snail pace, The steel rail mills have —- for 
better and steadier summer work. Steel billets are slightly higher 
at Pittsburg. Some Western mills have secured enough business in 
late and structural iron to enable them to withdraw lowest quota- 
ions for a month, This may allow mills elsewhere to pick up a 
little business. A eral coke strike is threatened in the Con- 
nellsville region, and the bituminous miners of the mountain region 
of Pennsylvania are holdi conventions to demand better pay. 








in the coal trade is, of course, the occasion of these reductions. 


are all in regular employment, and if demand continues as brisk 


The multiplication of trolley lines is helping out the rail mills with 
orders for girder rails, There is no business in iron ore, 
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d running the engines for about | 6780. Orricat Apvegtisine AprLiances, J. H. Collings, | 6872. Batt Castors for Furniture, A. F. Hawksley, 
AND TRIAL TRIPS. | pene eal London. Manchester. 
LAUNCHES ae three hours, she returned to the bay to meet the 6781. Faxes or Kern, H. Todd, South: 6878. Kxrrriwa Macuines, C. Terrot and The “ Boas- 


Blackhill Dock, Glasgow 
on the Fag ay 
; 67ft. by 18ft. 6in. by » Gin, 
soror tTe o ines are of the diagonal high- 
ressure type having cylinders 8in, diameter by 
_ om Noth inst., Messrs, Harland and Wolff 
uecessfully launched the steamship Prussia from 
the southern end of the Queen’s Island. The 
vessel, which has been built for the Ham- 
oid American Packet Co., and is intended to 
pn, their North Atlantic trade, is a steel twin- 
screw steamer with a tonnage of about 5900, and 
is built to the highest class of Bureau- Veritas, as 
ell as to the requirements of the British and 
German Boards of Trade. She will have accommo- 
dation for about fifty cabin ngers, whosestate- 
rooms, situated on the bridge deck will be roomy 
and comfortable, and in cold weather heated by 
means of steam pipes. The saloon will also be 
dious and bh - ~ and age phe one 
‘exurious style. In all the rooms, and through- 
lush ship, the electric light will be provided. 
The accommodation for stee passengers is un- 
usually extensive, provision being made for carry- 
ing fully 2250 emigrants. These will be carried 
on three decks in separate compartments of 
twelve each, and a very efficient system of 
mechanical ventilation will insure a constant 
circulation of pure air, In addition to the pas- 
senger accommodation, the Prussia has a large 
cargo capacity, and will be provided with every 
mechanical facility for its rapid loading and dis- 
chi Elaborate arrangements will be made 
for the carrying of fresh meat from the United 
States, and refrigerati machinery of the most 
approved type will be fitted up to preserve it in a 
frozen condition during transit. In addition, the 
ship will also have provision for carrying head 
of cattle. The machinery for the vessel, which 
has been constructed in the engine works of the 
builders, consists of two sets of triple-expansion 
engines, of the most modern type, driven by 
boilers working at 1751b. pressure. The com- 
pany was represented at the launch by Inspector 
Wimmel. A sister ~ of the Prussia, the 
Persia, is also being built on the Queen’s 
Island, and is being pushed on rapidly for launch- 
ing at an early date. , E 

On Tuesday, the 10th inst., the trial trip took 
place of the s.s. Osborne, built by Messrs. C. S. 
Swan and Hunter, of Wallsend, the order of 
Messrs. Raeburn and Verel, of Glasgow, for their 
Indian Mutual Line between London and Calcutta. 
The di ions of the st are:—Length over 
all, 346ft.; breadth, 42ft. 6in.; depth, 29ft. 3in. 
The steamer will be classed B.S.* in the British 
Corporation Register, and 100 Al at Lloyd’s. She 
is fitted with triple-expansion engines by Messrs. 
George Clark, Southwick Engine Works, Sunder- 
land, having cylinders 26in., 42in., 69in. by 48in. 
stroke; two large steel boilers, 160 1b. pressure ; 
and forced draught on Messrs. James Howden 
and Company's system. The Osborne is 
the sister ship to the s.s. Linlithgow, launched 
by the same builders on Monday for the same 
line. She is designed for a high rate of speed, 
and on trial, we are informed, attained a speed of 
12? knots half loaded. The engines worked 
smoothly and satisfactorily, and the speed was 
attained with steam blowing off, the fans working 
easily, and a pre sure of only lgin. in the gauge. 

On Monday, 9th inst., there was launched from 
the shipbuilding yard of Messrs. C. S. Swan and 
Hunter a steel screw steamer of the following 
dimensions:—Length over all, 346ft.; breadth, 
42ft. 6in.; depth, 29ft. 3in. The steamer will be 
classed B.S.* in the British Corporation ister, 
and 100 Al at Lloyd’s. She will be fit with 
triple-expansion engines by Messrs, George Clark, 
Southwick Engine Works, Sunderland, having 
cylinders 26in., 42in., 69in. by 48in. stroke; two 
large steel boilers, 1601b. pressure; and forced 
draught on Messrs. James Howden and Com- 
pany’s system, and will attain a high rate of 
8 This vessel, built to the order of Messrs. 

burn and Verel, of Glasgow, is a sister ship to 
s.3.Osborne, launched in February for the same 
firm, and is to be employed in their Calcutta to 
London trade, and under the flag of the India 
Mutual Line. On leaving the ways she was named 
the Linlithgow by Miss Mitchell, daughter of 
Bailie Mitchell, of Glasgow. 

On Thursday week the fine screw steamer Conis- 
cliffe, built by Messrs, Wm. Gray and Co. to the 
order of Messrs, Thompson Ford and Co., of West 
Hartlepool, went on her trial trip off Hartlepool. 
The vessel is 310ft. long, 40ft. in breadth, and 
20ft. 10in. in depth. She is of the partial awning 
deck type, with poop and raised quarter deck. 
The crew are accommodated forward, and the 
engineers alongside the engine-room, and the 
saloons for the captain and officers are in the 
poop. The vessel is built on the web-frame prin- 
ciple, with cellular double bottom for water 
ballast, and the after peak is constructed as a 
ballast tank. She carries a complement of 
steam deck —s including steam winches 
and windlass, and the steam steering gear is 
placed amidships, there being also a screw gear 
aft, is gear is all driven from two donkey 
boilers placed in the stokehold. The anchors are 
of the stockless type, stowed snugly into the 
hawse pipes. To enable the vessel to carry grain, 
in accordance with the Board of Trade require- 
ments, the holds are fitted with shifting boards, 
and the masts are arranged on the telescopic 


Mr. D. M. Cumming, 
launched from his yal 








hme so as to clear the brid over the 
fanchester Ship Canal. The ts are all 
arranged on beams overhead, leaving clear ways 


on the decks beneath. The vessel is schooner 
rigged and contains every modern appliance 
necessary to fit her satisfactorily as a general 
trading steamer. The engines are supplied from 
the Central Marine Engine Works of Wm. Gray 
and Co., the dimensions of the cylinders hee 
in,, 35in., and 59in., with a piston stroke 
39in, Steam is supplied by two large steel boilers 
tested to 3201b. per square inch by Lloyd's 
me -_ working 4 Bog os The — 
an ilers are of the types 
supplied from the Central Engine Works, vo. 
contain all the latest improvements, Mudd’s 
patent evaporator is fit for supplying the 
supplementary feed. The vessel left the port at 
7 o'clock on Thursday morni 
strong gale was blowing, an 


, when a rather 
after adjusting 





tug boat which took off the owners and a party 
of friends to witness a further trial. Besides 
Mr. and Mrs. Thompson and Mr. and Mrs. Ford, 
there were present Mr, and Miss Wrightson, of 
Ripon; Mr, and Mrs, Tomkins and Miss Roberts, 
of Stockton; Mr. Hutchinson, of Bradbury: Mr. 
and Mrs, Sedgwick, of Darlington; Mr. W. R. 
Owen, J.P., and Miss Owen, and Mr. and Mrs. 
James Thompson, of West Hartlepool; Mrs, 
Louttit and Mrs. Wilson, of Hartlepool, Miss 
Highat, of London; and Captain J. Murrell. 
Mr. T, Mudd represented the engine builders. 
As the tug boat conveying the visitors approached 
the Coniscliffe, it was apparent that the sea was 
running much too high to enable her to be safely 
put alongside, and after steaming round the 
vessel it was decided to take off the men belong- 
ing to Hartlepool who were aboard the steamer 
in boats and return. Although, therefore, the 
outing did not prove what was expected in the 
way of a | ogee trip, the reports from those in 
charge of the vessel during the morning were 
eminently satisfactory as to her performance, 
and the steamer p ed at once under the 
a of Captain Louttit on her voyage to 
Jardiff. 








THE PATENT JOURNAL. 
Condensed from ‘‘ The aoe Oficial Journal 
atents. 


Application for Letters Patent. 


*.* When patents have been ‘‘ communicated” the 
name and address of the communicating party are 
printed in italics. 


: 4th April, 1894. 
6716. JomnTED Cornice Poves, &., F. R. Baker, Bir- 


m im. 

6717. Meraiic Bepsreaps and Cots, E. Lawson, Bir- 
m ; 

6718. Kitcuen and other Ranogs, &c., J. McKay, 
i ow. 

| Suips’ Bertus, Carron Co. and A. Robertson, 
i iw. 

6720. Switcuine or Guipinc Tramcars, J. M. Cartnell, 
Glasgow. 

6721. SiaNaL_uno, The National Telephone Co. and C, 


Eggar, Ww. 

6722. CycLe SHoe Sreep Buocks, G. J. B. Johnson, 
Scunthorpe. 

6723. PERAMBULATOR Dress Protector, W. H. Chap- 
man, Bairow-in-Furness. 

6724. Mupcuarps for VeLocirepes, E. J. A. Babbage, 

lymouth. 
6725. Firtrnos for Cans, J. R. Rogers, London. 
726. Coverines for Hansom Cass, J. R. Rogers, 


ndon. 

6727. Mepicine, W. Bowers, J. R. Kilby, and A. Bar- 
ker, London. 
728. MANGLING and Wrinaine Device, C. J. Griffith, 


London, 

6729. Rap Ruies, B. Kahl, E. Schumacher, and C. 
Rocholl, London. 

6730. WasHers, R. Hacking, G. Brand, and J. John- 
stone, London. 

6781. SIGNALLING AppakaTus on Raitways, L. Biddle, 
London. 

a "roe Caste Wires, &., G. Clapham, 

a 

6733. Exuavstinec Fans, C. Gregorie, and J. 8.,T.A., 
and E. R. Walker, Liverpool. 

6734. Traps for Mice, Rats, and other Vermin, J. 
Forster, London. 

6735. Motor Enoinegs, J. B. Furneaux and E. Butler, 
London. 

6736. FLUID-PREsSURE Enoinz, J. L. Lay, C. H. Beadle, 
and L. J. Trowbridge, London. 

“=. INCANDESCENT Gas Liout, J. Braunschild, 

r 
6738. paerres Device for Kinpiino Fires, J. Long, 
on. 

6739. Improvep Hoops for Croquet, F. H. Ayres 

London. si — 


6740. Emuusions for Paotograpuic Printina, F. W. T. 
rohn, Harrow. 
6741. Brits, Cincutars, and Recerpts, G. B. Baughan, 


mdon. 
oS Sam, Siemens Brothers and Co. and G. 8. 


6743, APPARATUS for ‘Puppiina Pic Iron, E. Bonehill, 
mdon. 
6744. Gas Generators, L. Bénier, London. 
6745. TRANSFERRING PRINTED MATTER to LITHOGRAPHIC 
Srongs, C. Reinecke, London. 
6746. Sarety Hasp, H. H. Lake.—(H. Quincke, Ger- 


—~ ) 

6747. RENDERING Fasrics ImPERviIoUS to INFECTION, 
R. Hirschler, London. 

“. Rivine Hasit, J. A. Wingrove and W. Pelling, 


ndon. 
6749. Back and Cover for Seats, G. H. S. Farrant, 

London. 
6750. Securnine Brass Fitrrnos to Pirgs, R. Corfield, 

London. 
751. COMBINED ANGLEOMETER and LEvEL, F. 8. Hussey, 


ndon. 
6752. Vatve, J. Casey, London. 
6753. — Guarps, R. Smith, S. Paget, and I. Gott, 


ion. 
6754. METAL-CUTTING WrENcHEs, W. Barheine, London. 
6755. Gas Enornes, P. A. Low, London, 
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™. b= tee Tires, A. Stedman and S. B. Cross, 
ve! 
6757. Macnine Bett Manvuractoure, J. I. Hemming- 
way, Sheffield. 
6758. Rattway Sienats, E. T. R. Brittain and A. G. 
ker, don. 
6759. Pneumatic Tires for Cycies, F. Westwood, 


mdon. 
ae FIRE-GRATE TRIVET or HANGER, W. J. Fox, Man- 


r. 

6761, Pweumatic Tires, W. Evans, Manchester. 

6762. Devices for Usk with Hypravtic Rams, G. L. 
Townley, Birming! . 

6763. PATTERN MEcHANISM of Looms, H. Battye, 
Halifax. 

6764. Winpvows, W. Nicol, G Ww. 

6765. Russer Stuns, J. F. Williams, Cheshire. 

6766. Cam, W. H. Latham, London. 

6767. Steam Enoives and other Motors, K. Edge, 
London. 

6768. Wire Fencina, 8. Hughes, Staffordshire. 

6769, CycLt Brakes, M. J. Silver, Liverpool. 

6770. Gic Mitus, C. Wood, Manchester. 

6771. Sevr-actine Latou, E. J. Turner, Glasgow. 

6772. INSTANTANEOUS PHOTOGRAPHIC SHUTTER, J, V. 
Robinson, Co. Dublin. 

6778. Sowine Seeps, W. W. Perkins and G. R. Jaggs, 
London. 

6774. Preumatic TirE Treap and Cover, H. Stocks, 


on. 
6775. Winpow Sasu Fastener, H. F. Harcourt, Bir- 


RDING INsTRUMENTS, H. Nalder, C. W. 8. 
Crawley, and A. Soames, London. 
6777. Drawina-orr Liquips, H. Nalder, C. W. 8. 
Crawley, and A. London. 
6778. Ratcuet Braces, C. Wood, Stockton-on-Tees. 
ye bc apaaaad Trarric Sarety Devices, C. Bok, 
mdon, 














6782. Steam Vatves, A. Murray and W. Fairweather, 


Glasgow. 
6783. Manuracture of Iron, H. G. Richardson, Bir- 
mingham. 
6784. Improvep WarTer-cLosets, A. G. Donaldson, 
Ww. 


6785. 
Pinson, London. 

6786. Pseumatic Tires for Cycuzs, R. Harrington, 
Wolverhampton. 

6787. Topacco Pirg, C. J. Lucas, Dublin. 

6788. Fastentnac Emproiwery, J. H. Hollinghurst, 
London. 

6789. VeLocipepes and other Venicues, M. Svagrovsky, 
London. 

6790. PAPER-FEEDING MECHANISM, 
London. 

6791. Smevtine Orgs, C. A. Allison.—(C. and W. &. Bell, 
United States.) 

6792. Rune for Securine Arr-tTicHT Joints, A. Penfold, 


mdon. 
6793. Provectinc Lamp Cuimyey, C. A. Wakefield, 


ion. 

6794 The Lapy’s Cyciist Costume, J. Gill, London. 

6795. PREVENTING CoLLisions on RaiLways, J. Orme, 
London. 

6796. Extractino Corks, H. Hiller.—( Messrs. Markt 
and Co., United States ) 

6797. Przumatic Tires, H. Jelley, London. 

a i Jornts, J. W. Sunderland and G. Billbrough, 


ion. 

6799. Savery Vatves for Steam Borvers, E. Davies, 
London. 

6800. Propucine OxyYBENZzYLIC ALcoHOLs, L. Lederer, 


on. 
6801. Macurves for Inoninc Paper, F. C. Wendell, 
mdon. 

6802. Piston Rines, W. Buckley, London. 

6803. Steerinc Process for Hemp, A. Baurmeister.— 
(P. Francois, France.) 

6804. TooTH-BRUSHEs, R. Rosenblath, London. 

6805. DouBLE-LuccED Hoops, G. W. Willford and F. 
Cocking, London. 

6806. Gas-FriRED Bor.ers, J. E. Dowson, London. 

6807. Encasine of Brick Kuiins, J. Railton, jun., 
London. 

6808. ApyusTING the Bearines of Suarts, W. Thomli 


NITTING Macuings, T. G. L. Miller and F. T. 


E. Drummer, 


” Knitting Machine Company, London. 
osi4. Ckaxx WHEELS, G. Gilbert and E. 


ing, 
= FEED-WATER PPARATUS, J. B. Hope and R, T. 
mdon. 
6876. Chseee the CHains of VeLocipepes, W. A. 
lis, Lond 


is on. 

6877. Wixpow Sasues, W. Taylor, London. 
6878. REPEATING Fire-aros, R. 8, Stewart, London. 
6879. Game Stop, J. Mitchell, London. 
6880. Faciiratine the Insertion and WITHDRAWING 
of Pins from Mareriats, H. W. Hurst and M. Hertz, 
London. 
6881. Lerrer-Box Protector, J. J. A. Carr and F, W. 
Croome, London. 
6882. Propuction of Scenic Errects, C. Curtis, 
London. 
6883. PetroLteum and other Lamps, O. Wollenberg, 
Londen. 
6884. MecHanicaL Toy Drums, &c., O. Hanks, 
London. 
6885. CONTROLLING and Recisterinc the Fiow of 
—_ and Gases, J. Oury and E. T. Gautier, 

mdon. 
6886. Prgumatic Rivetinc Macuine, H. J. Worssam, 


mdon. 
6887. Markina Paper, C. F. Cross and E. J. Bevan.— 
(C. Beadle, United States.) 

6888, TELEPHONEs, O. Imray.—({La Société Anonyme 
pour la Transmission de la Force par I Electricite, 
France.) 

6889, TovcH WATERPROOF TEXTILE MATERIALS, H. Neil, 


on. 
6890. Pavinc Roaps, G. 8. Cory and J. R. Casbay, 
London. 


6891. Tarcets and Inpicators, C. Schifferdecker, 
London. 

6892. Hats, N. Mitchell, London. 

6893. ConreTti and other Distrisutors, E. bella, 


mdon. 

6894. Dye, J. C. Mewburn.—(La Société Anonyme pour 

l Exploitation des Procédés de Zobrowski, France.) 

6895. Cuain Papiocks, E. Jones, London. 

6896. CHarrs or Szats for Ourpoors, W. H. Lindsay, 
London. 

6897. Steam Borers, J. F. Green, London. 

6898. Dt , W. P. Heath and Hall, Beddall, and 








son-Walker, London. 
6809. Fork for Cutinary Uszg, &c., W. C. Horner, 


ndon. 
6810. PostaL Wrapper for Paotocrarus, L. Canesi, 
mdon. 
6811. ComBInaTION Prpg-cLeaNeR, &c., L. Schramm 
and G. E. ell, London. 
6812. + camel VaLvULAR Stoppers, C. H. Gray, 
mdon. 
6813. Securine the Cusnions of Szats in Position, P. 
‘k, London. 
6814. Dress MaTeria.s, D. Berchon, London. 
6815. BreecH-mEcHANISM for OrnpNnance, H. H. Lake. 
—(J. B. G. A. Canet, France.) 
6816. Brake Apparatus, H. H. Lake.—(C. Margutti 
and M. Silvestri and Co. Italy.) 
6817. Sanitary Pires, G. Freeman and W. Shoosmith, 
London. 
6818. VenTILATING Gear, J. A. Hunt, J. G. Susrwin, 
H. J. Hunt, A. W. Warren, London. 
6819. ManuracTure of Tupes of Yre.pixc MATERIAL, 
M. Bloch, London. 
6820. SunsHapgs, F. Eads, London. 
6821. Harts, J. Jenkins, London. 
6822. Tursrves, L. Bolimann, Vienna. 
6823. PLums Ru ues, F. Holt, London. 
= hn Pens, A. J. Boult. —(M. Heymann, 
eTrmany. 
6825. MannoLe Covers for Drarns, &c., J. Jones, 
London. 
6826. ee Apparatus, C. J. Bosanquet, 
on. 
6827. Rartway Couptines, D. Levack and A. Walker, 
London. 
6828. BicycLeE Rims and Trres, C. W. Vertegans, 
anchester. 
6829. Stoprerinc of Bortries, &c., W. B. Rand, 
London. 
6830. Fretwork Desiecns, J. J. Sparrow and F. W. 
Schafer, London. 
6831. Serrinc WHEEL Trees, A. J. Boult.—(J. B. West, 
United States.) 
6832. Roap Pavines, J. Kirby, London. 
6833. ImpRoveD Means of ADVERTISING, J. Gaydon, 
London. 
6834. Dresses for Stace Purposes, P. B. Cinquevalli, 
London. 
6835. Ramway Carriace Doors, H. Bartholomew, 
London. 
6836. Improvep Boor and other Laczs, P. G. Barwell, 
London. 


6837. STREET-CLEANING Macutne, T. J. Syer and A. 
Butler, London. 
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6838. CycLe Frames, J. M. Starley and W. Starley, 
Coventry. 

6839. Doc Cotiars, J. W. Scott, Manchester. 

6840. Hau.acE Cup, J. W. Smallman, London. 

6841. Watcu-cuains, F. Preston, London. 

6842. Steam Enarngs, J. Dunlop, Wigan. 

a — the Enps of Screws, J. Ford, Man- 
chester. 


6844. Device for Prorectinc SuHirtT-FRonTs, A. 
Edwards, Manchester. 

6845. PHoTroGraPHic Fotpine Finper, L. A. Marion, 
H. Guibout, G. and F. Bishop, and J. P. Kirk.—(B. 


Pfeiffer, France.) 
6846. Set Squares, F. R. Lawson, Longton. 
6847. WirRE MaTrresses, G. e, T. M. Hewitson, 
and H. J. Lane, Birmingham. 
6848. Dis, B. Barker, % 
-. Book Markers, W. 8. Taggart and G. Skinner, 


2. 

6850. ExLectric Lamp Protector, W. T. Ungley, jun., 
London. 

= FLusH - Down WATER-CLosEts, A. Erskine, 


we 
6852. Surraces of TextTite Fasrics, J. D. Tomlinson, 


r. 

68538. YARN Beams, J. Green and J. Fell, &c., Man- 
chester. 

6854. Spiit Loose Put.eys, 8. Easthope, Sheffield. 

6855. Preventinc Damp on WALLS, &., J. Crowder, 
Sheffield. 

6856. Improvep Gauze Weavine, W. Strang, jun., 
Glasgow. 

6857. Couptincs for Raitway Wacons, A. Rushforth 
and J. Sowden, Bradford. 

6858. SoLuTion Insectors, W. Brown and G. Capewell, 


irming! , 
be a Routers to Diacrams, J. Henderson, 
ve 5 

6860. Russer Stamps, W. T. Fox, Preston. 

6861. Boot Protector, 8. H. Bromley, Redditch. 

bar Sun Buinps for SHorp Winpows, W. Adair, 

‘ow. 

6863, Steam Turprngs, N. G. K. Husberg, Stockholm. 
bar 9 ies Gears for Bicycuss, 8. F. Hannam, 


e \ 

6865. Feep Devices for Cuarr-cutters, J. W. Lee, 
London. 

6866. Apparatus for DeveLorinc PHotocRapPus, E. F. 
Mackusick, London. 

6867. UmBRELLAas, B. Werner, London, 

6868, PHOTOGRAPHIC CAMERA APPARATUS, G. F. Horne, 
London. 

6869. Foot-cuarps for Switcues, &c., D. D. Zweig, 
London. 

a > Sarety Atracument for Winvows, J. Pride, 

mi 


6871. DecumMine and Sorrenine Jute, M. Williams, 
verpool, 


Co., London. 

6899. Cameras, W. H. Thompson and P. W. Husbands, 
London. 

6900. Protectors for Hansom Cas Doors, J. R. 
Roger, London. 

6901. Compr aTIoN WALEine Stick, &c., C. Bose, 


London. 

6902. Lamps, C. F. R. A. H. Bagot and J. C. C. Real, 
London. 

6903. Fium Meters, W. J. Gurd, London, 


6904. Macuinery for Worxine Stone, F. Trier, 
London. 
6905. Lamps, &c., C. F. R. A. H. Bagot, London. 


6906. Lamps, J. C. C. Read and C. F. R. A. H. Bago‘, 

London. 

6907. gia C. F. R. A. H. Bagot and J.C. C. Read, 

mndon. 

6908 ConstrucTiON of Pianorortes, W. G., W.E, 
and F, C. Eavestaff, London. 

6909. CoIN-cONTROLLED Apparatus, H. H. Lake.—(IV. 
Reeves and F. B. Street, United States.) 

6910. CryprocraPHic Apparatus, J. A. C. Ortoles, 
London. 

6911. Prosectites for Rirtep Fire-arms, W. §. 

Trevor, London. 

6912. Moutps for Castinc Grips, The Firm of Kétrer 

Accumulatoren - Werke Gottfried Hagen and UC. 

Beyer, London. 

6913. Wrepow-cLeanine Carrs, &c., T. E. Lane, 


London. 

6914. ManuractureE of NickEt and Cozatt, P. Manhes, 
London. 

6915. Securtnc Cranks to Suarts, R. F. Hall, 
London. 

6916. Improvep Castine of Merats, R. F. Hall, 
London. 

6917. Apparatus for ELecrrotyTicaL Porposes, H. 
Guthrie, London. 
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6918. Som Metat Armour, J. H. Turvey and G. 
Turvey, Maidstone. 
6919. BotTrLe-sTopPpeER ATTACHMENTS, S. Matthews, 


Sunderland. 

6920. Disinrectine Macuines, D. A. Murdoch, 
Belfast. 

6921. Packine CaNDLEs, H. R. 8. Maitland, Bath. 

6922. Grapvuatine Strop for Razors, G. A. Ward, 
Sheffield. 

6923. Apparatus for CLosine Bortrtiss, &c , 8. Hill, 


London. ; 
6924. THumB Latcues, E. Taylor and C. Meason, Bir- 
ha: 


m. 
6925. ‘assic CYANIDE, W. McD. Mackey and J. F. 
Hutcheson, Leeds. 
6926. INFLATION VALVES for Prgeumatic Tires, C. H. 
rrington, Coventry. ae 
a MeETALLic Bepstgaps, 8, I. Whitfield, Birming- 
m. 


6928. Ficurep Woven Fasrics, T. Taylor and J. 
Warburton, Manchester. 

6929. PuNcHING MAcHINEs, J. Thomson and W. Sorley, 
G 


We 
6930. CoIn-FREED Macuines, J. G. Cummirg and J. 
Liddle, Glasgow. ; 
6931. MakING EARTHENWARE Pires, A. and T. Sabine, 

Derby. 
6932. Garvan, Spats, and the like, J. Brown, Man- 
chester. 
6938. FORNITURE Nal, W. Gillies and T. Lethbridge, 
ristol. 


Mertatiic Packtxe for Pistoy-rops, T. A. 
Shaw, Bradford. 

6935. Borter Tuse Scrapers, J. Bennie.—(J. Teare, 
Australia.) 

69386. Economisine Gas Consumption, J. Thomas, 
Cornwall. 

6937. ILLUMINATING by Exectric Arc, W. Dixon, 
G 


iw. 
6988. FasTENING for HarNEss Banps, &c., C. Brown, 
i 


Bi % 
6939. Pouan for RELEASING Traps, C. Summerskill, 
Birmingham. : 
6940. MEAL and other Separators, J. E. 8. Perkins, 
Peterborough. 

6941. PADDLE-WHEELS, A. Cameron, Glasgow. : 

6942. TELEPHONE Corps and Pives, D. Sinclair, 
G Ww. 

6948. ParLour Games, W. Kershaw and J. B. Brierley, 
Manchester. 

6944. Breap, W. Whiteside, Dublin. 

6945. CARDBOARD and other Boxes, R. Greiffenhagen, 
Manchester. ‘4 

6946. Vatves, A. J. Boult.—(A. 4. W. Giinther, Ger- 
many.) 

6947. Bizcrnopss for Accumu.ators, R. J. Giilcher, 
Live a1. 

6948. Preumatic Tires for Cycies, &o., J, W. Hall, 


London. ‘ 
6949. Carryine Heavy ArticLes, G. Mulhall, Liver- 
6950. Kits for Dryise Hors and Mant, W. Weeks, 

London. 

6951. RoLLer Friction Grip, J. Robinson, Lancaster. 
6952. Sortine Pratss for Cergars, &c., N. Heid, 


on. 
6958. Kiuys for Catcintnc Miverats, A. G. Ogilvie, 


on. 

6954. BARREL FinisHine, P. Jensen.{(N. P. Hervig, 
forway. ; 

6955. ENAMELLED Iron Pot, A. Jackson, Birmingham. 





6956. Unicycies, A, Briest.—(A. E. Briest, Germany:) 
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6958. UsccimpaBle Merat Fencine, W. J. Onions, 
London. 

6959. Fans, H.G Watel, London. 

6260. Discharaine Grain, J. Ramsey and J. Redpath, 
London. 

66l. Drivinc Gear of Cycies, J. Jackson, Bir- 
mingham. 

6952. Screw-cortinc Macuinges, T. B. Smith, Bir- 
mingham. 

6963. GLoves, R. Thomas, London.. 

6964. CyciEs, J. S. Taylor and C. V. and J. V. Pugh, 
London. 

6965. Rotary Steam ENGINe Vatve Gear, W. Spooner, 

ondon. 

6366. Gas Enotes, D. Davy. London. 

6967. Construction of SLipinc Winpows, J. Ehreke, 
London. 

6968. CHarys for Transmitrinc Power, C. Lock, 
London. 

€969. Canpesticks, D. G. Lewis, London. 

6370 Music Lear Torninc Apparatvs, F. J. Tucker, 
London. 

6971. Steamsuies, G. Heinen, London. 

6972. Topacco Pipes, C. A. Bosworth, London 

-_ ro Covriine, E. M. Toomer.—(J. F. Toomer, 
Mer wo 

6974. Sree. Manvuractoure, C. de E. Liatas, London. 

6975. Ececrropes, A. J. Smith and H. J. Wright, 
London. . 

6976. Sream Borer, &c., Furnaces, W. Musgrave, 
London. 

6977. Sream Generators, T. Lowther, London. 

6978. Grinpinc and Po.isHine Lensgs, T. Bourne, 
London. 

6979. ConnecTING-Box for Pires, &c., P. Bajard, fils, 
London. 

6980. Piovens, J. E. Ransome, London. 

698l. Vatves of Steam Enoines, &c., W. Schmidt, 
London. 

6982. Apparatus for Weavine (rota, D. H. Sinton, 
Belfast. 

6983. MELTING Fornaces, F. \. Dautzenberg, jun., 
London. 

6984 TREATMENT of NickEL Ores, &c., P. Manhes, 
London 

6935. Paotocrapuic Apparatus, G. de Giraudy and 
La Societé André and Lieutier, London. 

= ~10s a ay Brakes, J. Y. Johnson.—(F. Chapsal, 

rane 

6987. Carp NG Encives, C. Schmidt, London. 

es — aTMeNT of Marve P tants, G. Laureau, fils, 

sonaon. 

6989. GLass CyrLinpers for Lamps, R. Loll, London 
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6920 Improvep Warpinc Macuiness, T. Singleton, 
Halifax. 

6991. Rotary Enorines and Biowers, J. Jagger, 
Manchester. 

6992. Bopstys, F. W. Cooper, Manchester. 

6993. Upricuts of JacquarpD Macuines, M. and J. 
Priestley, Bradford. 

6994. PHoToGRaPHic MaGaztvE Camera, I. Carruthers, 
Brighton. 

6995. ApparaTos for Recervine Corn, C. Middlebrook, 
London. 

6996. Wuxpows, R. F. Dampier, Devonport. 

6997. Sash Fasteners for Wixpows, H. G. Hellier, 
London. 

6998. Brake AtracuMeEnT for Cycies, A. Blackwell, 
Birmingham. 

6999. TyPEwRITING Macuines, R. Harrington, Wolver- 
hampton. 

7000. Wixpow and other Frames, A. T. Butler, Bir- 
mingham. 

700l. Tose A®RaNnceMENT for Borers, T. A. Love- 
band, Dowlais. 

7002. Fonnec SHrovups, J. List and R. A. Nunn, 
London. 

7003. Brackets for Curtars Rops, &c., A. J. Mole, 
Birmingham 

7004. Starr Rop Eves, A.J Mole, Birmingham. 

7005. AppLyinc Desicns to Knives, E. M. Dickinson, 
Sheffield. 

a: ~~ genes Dark Room Lamp, J. H. Spencer, 

eeds. 

7007. Mosic Stanps and Hotpers, H. Jackson, Man- 
chester. 

7008. Steertnc Gear, Messrs. Fawcett, Preston, and 
~— 8. Pattinson, and W. A. Oglethorpe, Liver- 
pool. 

7009. Warer Taste JELLY, A. Girling. Brighton. 

= a and Rius of Bicycies, &c., J. C. Smith, 

or’ 

7011. Sream Enoryes, J. T. Towlson, Yarmouth. 


= Pepaus for VeLocipepes, &c., J. H. Clark, 
gin. 
7013. Lamps, &c., G. J. May and M. R. Waddle, 


Cardiff. 
y Bocigs and Siepces, &c., J. Morton, 


gow. 

7015. Reaper, D. J. Thompson, Derry. 

“< The Comprnote Parser, &c., J. P. Robson, Bel- 
ast. 

7017. Liven Arrers, T. M. Cannon and H. E. and G. 
C. Clark. London. 

7018. Invertep Loor and Soar Tray Pat, T. Bellis, 
London. 

7019. Furnaces, T. Oxley, Sheffield. 

7020. Forcinc Ssot, H. H. Andrew and B. Birks, 


Sheffield. 
7021. Frre-escape and ScaFro.tpinc, J. Becker, 
London. 
7022. Cytinpers, G. Donat and J. C. Plunkett, 
London. 


7023. Gas and Ort Vapour Encrnes, &c, R. Skene, 


702%. Teacninc Sewrnc, J. Brown and W. Brown, 
London. 
7025. CanpLe Hoxuper, H. Glaser, London. 
7026. Fastenine Ciips for Sprinc Buttons, F. Giles, 
London. 
7027. Purtryinc Liqvips, L. Wagner and J. Marr, 
London. 
W. H. Blakeney, 


7028. Wes Printinc MAacuINE, 
' ondon. 

7020. HanpLes for CytinpricaL Vesse.s, F. Hughes, 
London. 

7030. Drarn Stoppers for Pires, &c., F. A. Barth, 
London. 

7031. Preventinc Borter Exp.osions, W. H. Taylor, 
London. 

7032. Improvep Sarety Va.ve for Borers, G. Harding, 
London. 

7033. Fire ALaro, J. Cooper, London. 

7034. Mititary AccouTrEMEnNTs, D. Gordon, London. 

7035. SELF-GENERATING VapouR Burners, E. T. Owen, 
London. 

7036. Macuines for Carpinc Harr, 8. C. R. Gauntlett, 
London. 

7037. Sewr-cLostsc Gas Burners, H. D. Symmes, 
London. 


7038. IMPROVED Macuines for Printine, J. Michaud, 
London. 
7039. Snogs, A. J. Boult.—(The Vereinigte Berzin- 


Frankfurter Gummi Waaren- Fabrik, Germany.) 

7040. ADVERTISING PosTERs and the like, G. Vauquelin, 
Liverpool. 

7041. Creanrnc Woot, W. H. and S. F. Hughes, Man- 
chester. 

7042. Rartway SienaLuinc, W. Andrews and H. T. 
Humphreys, London. 

D. Abel.—(Hans 


7043. Detivertnc Liquips, C. 
Blokusewski, Germany ) 

7044. CoLtovrinc Matrers, C. D. Abel.—(The Actien 
Geselischast fiir Anilin Fabrikation, Germany ) 

7045. Improvep Drivinc Cuarns, C. H. Worley, 
London. 

7045. TrisutpHo Acip, C. D. AbeL—(The Firm of A. 
Fischesser and Co., Germany.) 

7047. ClorHes WasHING Scemnmte, J. H. O’Brien, 
London. 





Matthews, London. 

7049. INK-wELLs, C. E. Jewell, London. 

7050. ELEcrRIcaLLy ILLUMiINaTED Siens, G. C. Fricker, 
London. 

7051. PREPARING Exp.osives, A. V. Newton. — (4. 
Nobel, France.) 

7052. Stanps for PHorograpuic Cameras, M. McKay, 


ndon. 

7053. Szparatine Soups from Liquips, F. E. Whitham, 
London. 

7054. agama E. J, Clubbe and A. W. Southey, 


mdon. 

7055 Process of Preservinc Eoos, E. Markham, 
London. 

7056. TReatment of Sewace, J. F. Foveaux, London. 

7057. Curtain Hotpers, C. Adams-Randall, London. 

7058. Preparation of CoRN Meats, J. Sleeman, 
London. 

7059. Burrer, W. Boucher, London. 

7060. Boots, E. J. Huttly, jun , London. 

7061. Maxine ARMOUR-PLaTEs, V. E. L. Demenge, 
London. 

7062. WHeEexs, G. W. Marb’e, London. 

7063. Bicyc.es, H. H. Lake.—(F. Myers. United States.) 

7064. ManuracTuRE of VELOcIPEDEs, W. R. Ridings, 

mdon. 

7065. Composinc MecuanisM, M., A. M., and R. L. 
Hattersley, Manchester. 

7066. Mittinc Macutines, M., A. M., and R. L. Hat- 
tersley, Manchester. 

7067. Fires, W. Lawrence, London. 

7068. Tubes for MaNuFracTURE of VELocIPEepEs, A. A. 
Mazet, London. 

7069. ManuracruRE of Fiance Joints, F. Alsina, 
London. 

7070. Hotper for UMBRELLAs, L. Levy, London. 

7071. Fire-arms, &c., D. Hickie and G. F. Beutner, 
London. 

7072. Leap Pencits, J. Y. Johnson.—(The Eagle Pencil 
Company, United States.) 

7073. Process for Roastine Corres, &c., D. Grove, 
London. 
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7074. Vatve Gear for Duptex Enornes, A. Bever, 
wsbury. 

7075. Ustne Metats with Pyrocrapuy on Woop, J. 
Waller, Sheffield. 

7076. Apparatus for TeacHinc SrELLING, 
Houghton, Leeds. 

7077. Game, C. Cox, London. 

7078. CicaRETTE and CicarR Hovpers, J. Ridley, 
« ondon. 

7079. VEHICLES PROPELLED by Fout-power, A. G. 

rookes.—(C. Pouthonier, United States.) 
7080. Paonocrapss, J. Oulton, Bradford 
7081. HaNDKERCHIEF, &c., Boxes, R. W. Gribbon, 


J. H. 


‘ast. 

7082. Grip for use with Mine Cacgs, W. Taylor, Bir- 
mingham. 

7088. Corset Busks, R. S. Provis, W. Anderson, and 
R. H. Shaw, Manchester. 

7084. Water Tap Firtines, W. Vaughan, Birmingham. 

7085. PHoTtocrapuic Cameras, H. Shields, Glasgow 

7086. THEATRICAL Property and Toy, A. E. Edwards, 
Nottingham. 

7087. Seatinc Compenpium, W. M. Henery, Bir- 
mingham. 

7088. Gear Case for VeLocipepegs, &c., J. R. Rickard, 
London. 

7089. WasHers for Fork Enps of VeLocipepgs, J. R. 
Rickard, London. 

7090. SoLDERING IRons, J. Stoker and C. R. Heckford, 
London. 

7091. Foot-rests for Cycies, A. W. and F. H. Merri- 
dew, Birmingham. 

7092. Loc Saw Banp Apvuster, W. Brighton, Great 
Yarmouth. 

7093. ORNAMENTAL Woven Fasrics, J. Hargreaves, 
Manchester. 

7094. Evecrric Batreriss, W. J. S. Barber Starkey, 
Manchester. 

7095. Scraper for WHEAT-CLEANING MacHINEs, W. 
Cunliffe, jun., Rochdale. 

7096. Curr Prorector, E. H. Hill, London. 

7097. VeLocipepes, H. 8. Hele-Shaw, London. 

7098. Apparatus for Biastinc, A. W. Schwarz, Man- 
chester. 

7099. Rerriceratinc Apparatus, W. F. Stanley and 
H. L. Godden, London. 

7100. Sprinc Draw-p.vug for Topacco Pipgs, J. 8. 
Offord, Norwick. 

7101. Cuan Cover, F. E. Jones, Birmingham. 

7102. Topacco Pires and Cigar Ho.peas, T. B. Sharp, 
Birmingham. 

7108. Savery Ripinc Stirrup, H. Carrington, Bir- 


ming! . 
7104. Sa x Ker, J. Angus and D. Sanderson, 
Galashiels. 
7105. Trp for Insertion in Ferrvuves, G. Morris and 
W. Edney, Bristol. 
7106. Frxinc Frame Martrresses, C. Hawkshaw, Leeds. 
— Turnip Toprinc, &c., Macuine, J. Thomson, 
iw. 
7108. Burron- HOLE FLower Ho wper, J. Fairlie, 
Glasgow. 
7109. Corn-FREED Apparatus, T. Moore, Bristol. 
7110. Purse Frame, E. Erlanger, Germany. 
7111. Hotprast for Doors, A. Hepburn.—(J. B. Oliver, 
South Africa ) 
7112. SHeetinc Raitway Trucks, W. Griffin, Bir- 
mingham. 
7118. ANTI-FRICTION AXLEs, J. and C. A. Baker, Great 
rimsby. 
7114. Bassoons and other Instruments, R. 8. Campbell, 
London. 
7115. Tires, J. Taylor, Glasgow. 
7116. TeLepHonic Apparatus, C. Bradbury. — (F. 
Trinks, Germany ) 
7117. ATracHING Prevumatic Tires, P. M. Turquand, 


ndon. 

7118. Neepes, J. M. Farmer, T. J. Ferguson, and G. 
J. Riemer, London. 

7119. — Recutators for Motors, H. B. Gale, 

mdon. 

7120. Steam Generators, J. E. Gresty, London. 

7121. Exrecrric Licutine, W. Biddle and P. Kennedy, 
London. 

7122. Curtinc Tonos, T. F. Browne, London. 

7123. Borer Composition, H. Henson and J. Mewse, 
London. 

7124. Butron-HoLe Strip, B. L. Barber, London. 

7125. Boxes for PuotocrapHers, A. D. F. Randolph, 
London. 

7126. Process for Oxipisinc Dryine O118, F. Walton, 
London. 

7127. Printinc Presses, C. A. Day.—(Z. L. Fortes, 
United States.) 

7128. Printinc Presses, C. A. Day.—(EB. L. Forbes, 
Onited States.) 

7129. MANUFACTURE of WHITELEAD, R. Matthews, 


ndon. 
7130. TraNsmiTTInG Sicnaus, J. B. A. Légé, J. C. E. 
é,and M. L. Isaacs, London. 


7131. Letrer Fastentnc Device, H. H. Lake.—(G. F. 
Lemmon, United States.) 

7132. MicropHongs, H. Carbonnelle, London. 

7133. Woot WasHinc Macuinery, W. McNaught, 
Manchester. 

7134. Liquip Soap, &c., Dispensinc Devices, E. Lee, 


ndon. 
7135. Printinc on YARN, A. Blanchon and A. Allegret, 
London. 
7136. Macic-Lanterns, H. H. Lake.—(#. Hudson, 
United States. j 
7137. Parquet Prats for Froors, &c., G. Undén, 
London. 

7138. Bicycies, H. L. Bailey, London. 

7139. Rorary BLowers or Pumps, T. W. Green, 
London. 

7140. Stgam Enorves and Governors, C. T. Porter, 
London 





Thames. 

7142, Stirrup, T. G. and 8, Withers, London. 

7143, Razor Wipers, W. H. Bridgman, London. 

7144. Wrencues, J. A. Lowe, London. 

7145. Meratiic Compounps, 8. O. Cowper-Coles and 
B. W. Walker, Bart., London. 

7146. Gear Case for Bicycies, &c., A. M. Moore, 


7147. IMpRoveD Musica INstRuMENTS, W. Eschemann, 


on. 
7148. Governor for Erecrric Morors, N. 8. Keith, 


mdon. 
‘7149. Fiusuine Cisterns, H. H. Lake.—(Laiudier fils, 


France ) 

7150. A Perroceum FrREEzinc Mepium, R. Heard, 
London. 

7151. Fasric-coverep, &c, Buttons, T. Whiting, 


7152. Skirt Dawncixe Toy or Figure, A. Pearse, 
London. 

7153. Device for BLowine Soap Bunsces, W. P. Todd, 
London. 

7154. Scaces, G. Herbert, London. 

7155. Muctiece Distaisutine Evectric Cut-out, A. 
Higgins, London. 

7156. BREEca-LoaDING Sportinc Guns, J. Kaiser and 
A. Schneider, London. 

7157. PHoroorapuic Cameras, H. Ransom. London. 

7158. Eco Cups, F. H. Taylor and A. W. Quaintance, 
London. 

7159. Tosacco Pipgs, E. Vuillard, jun., London. 

7160. Garpen Too;s, E. C. Kerr, Live 

7161. VaLve MecHanism for ENGINEs, W. 

mdon. 

7162. Sree.-PLaTE Printinc Presses, W. P. Thomp- 
son.—(E S. Bradford, —— ) 

7163. SHUTTLE-THROWING Devices, G. Falke, London. 

7164. Furnace, D. Kegler, I ondon. 

7165. Vottaic Batreriss, E. J. Clubbe and A. W. 
Southey, London. 

7166. LING WaTeR for Domestic PuRposgs, D. 
Chibout, London. 

7167. Street Lamps, E. Edwards.—(P. Otto and A. 
Peycke, Germany ) 

7168. — Buttons, E. Edwards.—(J. Trende!, Ger- 
many. 

7169. Drawinc Spacep Livgs, G. Puntschart and D. 
Presser, London. 

7170. Jacquarp MecuanisM, R. Haddan.—(The Firm 
of Antoine Destombes and Cie., France.) 

7171. Suppryinc Steam to Ovens, C. A. and M. Geen, 
London. 

7172. Proputsion of Boats and other Crart, J. C. 
Ruck, London. 

7173. Funnets for Pourtna Liquips, J. L. Pupe, 
London. 

7174. Improvep Proveus for Joiners, J. L. Pope, 


1. 
A. Drewett, 


on. 
7175. PREVENTING CaSKS BECOMING FovuL, H. Cousins, 
London. 
7176. TeLePHonic Systems, H. Carbonnelle, London. 
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7177. Fork Guarps, W. Gregory and Sons, Sheffield. 

7173. Step-Lappers, J. Lane, Salop. 

i of Heatino Brive, &c., J. Hodkinson, 

elfas' 

7180. AppLicaTion of Liquip CeLLuLorp to Meta.s, F. 
W. Oliver, London. 

7181. ANGLE Pieces for Gutrers, T. C. White and G. 
Phillips, Southampton. 

7182. Sprinc Tires for Cycves, &., J. Barlow, Not- 


ti 

"hd, Geen Cicaretre Houiper and MatcH-Box, 
J. Shepherd, A. Mokaiesh, and A. Mokaiesh, Man- 
chester. 

7184. Makinc Fresh Water from Sart Warer, H. 
Hocking, Live 

7185. APPpaRATUs for BuRNING Hyprocarnon O1:s, G. 


, Glasgow. 
7186. HorsesHoss, J. Small, Glasgow. 
7187. Textite Goops, J. H. Riley and E. O'Connor, 
Manchester. 
7188. Rupper Printine Surraces, J. Gardner, Mai.- 


chester. 
7189. MiLLInc Macutnes, R. Walker and J. Mitchell, 
eighley. 
7190. Rerricerator, R. B. Horne and D. Collins, 
mdon. 
— Macuivery for Grinpinc OaTmMEAL, E Mather, 
iw. 


7192. Rop Connection, F. H. Harvey, Live 1. 

7193 Repvuctne Oats to Coarse Meat, T. J. urnal, 
Belmont, King’s Co 

7194. Gas Buryers, W. Beal, Birmingham. 

7195. CaurNs for ManuracTuRiNG Butter, W. Barton, 
Ireland. 

7196. Neepve for Knittinc Macuines, F. G. Grinros, 
Berlin. 

7197. Priytine on Caxicogs, E. Potter and Co., Ld., 
and A. Hunzinger, hester. 

7198. Enema-syrinors, &c., E. Mitchell, Man- 
chester. 

7199. Hanp.es of Teapots, H. Walker, Sheffield. 

7200. Rowtocks, W. H. Gummer, Sheffield. 

7201. Envevorg, F. Roggy, London. 

7202. “THe New QvuEEn’s - coursz,” W. Brooks, 
London. 

7203. Pouttry Markers, V. Woodfield, London. 

7204. Potato DioceR and Picker, J. Roberts, 
London. 

7205. ELECTRO-DEPOSsITION of ALUMINIUM, A. G 





closed and having an opening, a spring-load 
trolling said opening, the other end being proms 

with an annular seating and an annular diaph 

ye wrong from the walls of the chamber between 

inlet and the outlet, and joining said seating sub. 

stantially as described and illustrated. (2) In ma 

bination, the filter chamber havin Co 





an i 
outlet laterally located, an annular htbennrs and 
a perforated seating 9, the cylindrical roll of filte 


medium 25, the perforated tube 7 having a 

seating 10 and an end piece provided with ro oan 
13, a spring-loaded valve 14 controlling said opening. 

the stud 17 secured to the seating 10 and end piece 13 
passing through the end of the chamber, and the nut 
18 which is prevented from moving laterally and ig 
atapted to secure the tube 7 in position and eject it 

substantially as described and illustrated. (3) jj 
combination, the filter chamber, the roll of filterin, 

medium, the perforated tube 7 having an annul 
seating 10 and an end piece 12 provided with a central 
opening, the stud 17, and the valve 14 guided by the 
said stud, a collar 20, a nut on the stud for adjustin 

said collar and a spring abutting against the colle 
for loading the valve, substantially as described, (4) 
In combination, the tube 7, the roll of filterin, 

medium encircling the same, the studs 28 screwed in 
said tube and the split tube 24, engaging said studs 
substantially as described and illustrated. 


511,868, Tripre-cyuinper Steam Enoive, N, J 
Tubbs, Front Royal, Va.— Filed February pq’ 
1893, < , 

Claim.—(1) In a steam engine, the combination with 
the cylinder, provided with steam inlet and exhaust 
passages, of a rotary valve having three ports, one 

— than the others controlling the cylinder passage 

and a steam inlet and exhaust passage in the valve 

bushing, the said wn being provided with five 
ports, two for inlet and two for exhaust steam, and 
one larger than the rest, communicating with the 
cylinder, with means for operating said valve, sub. 
stantially as described. (2) The combination in 
three-cylinder single-acting engine, of the frame, the 
cylinders mounted in said frame, crank shaft, con. 
necting-rods and ,istons for each cylinder, valves for 
admitting steam to, and exhausting steam from, the 
cylinders, passage in one side of the case for the live 
steam, and a passage in the opposite side of the case 
for the exhaust steam, and mechanism for operating 
the said valves, substantially as described. (3) The 
combination of the cylinders, a valve for each cylinder, 
said valve being of the oscillating cylindrical type, a 
bushing for said valve, ports in the bushing and ports 
in the valve, a stem on said valve, connected to the valve 
mechanism said valve being adapted to be removed 
from its seat, with a cap closing the opening through 
which the valve can be removed. substantially as set 
forth. (4) The combination in a three-cylinder single. 
acting engine, of the three cylinders mounted as de. 
scribed, a frame supporting said cylinders, a shaft 


[511 668] 








mounted on said frame connecting-rods and pistons 
inclosed within the frame, annular steam chambers or 
passages within the casing on each side one for the 
exhaust and one for the live steam, passages extendin; 
from the side passages to the valve chest of eac 
cylinder, independent valve for each cylinder, an 
excentric, independent excentric-rods mounted on 
said excentric, and connected to their respective 
valves, substantially as described. 


511,900. Apparatus ror Drawinc Metar Tvuses, /. 
Lane, Birmingham, England.—Filed April 3rd, 
1893. 

Claim.—(1) In apparatus for the manufacture of 
metal tubes or bottles and in combination a mandril, a 
die, and rollers for 1 ing the lded article on 
said mandril arranged adjacent the die to operate on 
the article after it has passed through the same and 
brought the shape around the mandril, substantially 
as set forth. (2) In apparatus for the manufacture of 
metal tubes or bottles the combination with a mandril 
of a hardened inner die, a softer ring carrying said die 
and rollers adapted to revolve on the moulded article 


(Si1.900] 
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511,798. Apparatus FoR FiLTerino WarTER, &c., D. 
A. Rankine, Waterloo, near Liverpool, England.— 
Filed February 27th, 1898. 

Claim.—(1) In bination, a filter chambe hastng 
an inlet and outlet laterally located, a cylindrical rol 


511.798) 
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f filtering medium, and a perforated tube adapted to 
cuppert the filtering medium on the outside Thereof 
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to looren it from said mandril, substantially as s¢t 
forth. (3) In an aj tus for the manufacture of 
metal tubes or bottles the combination with a man- 
dril and die rollers adapted to have ind dent bear- 
ing motion upon the moulded article to foosen it from 
sald mandril, substantially as set forth. (4) In appa- 
ratus for the manufacture of metal tubes or bottles 
the combination with the mandril and die of a cross- 





head g said mandril, a ram or La yo = 
operating the crosshead in one direction, an ee eve 


rams or plungers for operating it in the other, 
tially as described, 
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ON THE CONSTRUCTION OF THE MODERN | the bottom slide, he scribes on the bar a mark of conve- | fore turn to the drawing-oflice ; but it is with a certain 


LOCOMOTIVE. | hient length, between the centre on the block and the | amount of diffidence, because the motion has now become 
° —— : | bump line. This position is also indicated upon the face | so familiar, owing to its application to almost every exist- 
SECTION VI.—ERECTING, | of the tire. The axle is again turned slowly, and he notes | ing class of engine, to its being illustrated in several of 


(Concluded from page 302) | as accurately as possible when the slide block stops, which | the engineering papers, and to its forming the subiect for 

Fig. 308: The wheels and axles which have been | gives the clearance between the cylinder end and piston. papers read before nearly every scientific body, that it 

mounted with boxes, big ends, springs, &c., are now put One leg of the dividers is then placed in the slide block | appears almost superfluous to go very deep into detail; 

under, the horn stays and big ends coupled up, and the centre and the axle turned until the point of the other leg | but at the same time, to show clearly the setting of the 

cradle—Fig. 304—placed under the driving wheels. The covers the original scribed line, this position being also valves, this portion of the work would not be complete 
engine is NOW ready to have the valves set. It has been indicated upon the face of the tire, and by dividing the | without it. 









Fig 308 
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previously mentioned that the valves have been boxed up, | space between these two points on the face of the tire.the The essential conditions required to be known are the 
but their position is indicated upon the valve spindle at the | dead centre of the crank in that position is obtained relative positions of the centre lines of the piston and 
point of lead, also that the reversing shaft has been only | accurately, and it does not depend upon the judginent of | valve spindle, the latter being in the plane of the vibra- 
set temporarily, and that the * bump” or clearance has | the operator in the least degree. This is repeated until all tion of the connecting-rod. the full stroke of the valve, 
been marked on the slide bars. The four centres are now | four centres are obtained. One crank is then placed at a also the stroke of the piston, the lap and the lead. 

marked upon the face of the driving tire in the following | dead centre, then the motion is reversed from full gear to Fig. 309: Lay down the centre line of the cylinder a a, 
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manner, which gives the dead centres for each crank. , full gear, if the valve spindle moves the reversing shaft is; and that of the valve spindle 6 0b, at their relative 
A man is stationed in the pit to watch the progress of the | either too high or low, adjust accordingly, reasons being | distances. Draw the path of the crank pin, and the 
given for this later on. Try each crank on each centre, and | centre lines of the connecting-rod ¢ ec’, ¢ c", for both upper 
eee at the same time try the lead, which has been marked by | and lower positions, when the piston is at half stroke. 
Ny | li ale trammel upon the spindle, and this is equalised for the back | Take a point d, on the centre line of the connecting-rod, 

- Gay ARSENE Iemenee and front port in both gears by advancing or receding the | where its vibration between d' and d? is equal to about 
mane Ne reversing shaft according to requirements. This consti- | double the length of the full stroke of the valve, rather 
os PS | tutes the whole of the mystery of setting the valves in | allowing more than less, because it then renders a less 

cow ene V LINE SCRIBED TO GET EXACT | the shop. It is simple enough ; but under the surface lie | angle of the reversing shaft when in full forward or back- 
aerees rece reasons which make it even more simple, certainly very | ward gear. Through d draw the vertical z 2, at right 

slide blocks as the driving axle is turned. When they | much clearer, for knowing the reason of doing each | angles to a a, and mark off the two points e e’, on each 
have approached the bump line within, say, lin., he stops | operation essentially causes the whole to be done more | side, which are the extreme positions of the point d, for 
the turning of the axle, and from a convenient centre on / scientifically z4 with greater accuracy. We must there- ! front and back strokes; from these points draw lines to 
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a point fon the vertical, such that the angle between 
them shall not be more than 90 deg., less if there is room 
to allow it. Select a point f! either backward or forward, 
at a convenient distance, so that the point f, which rises 
and falls with the connecting-rod, is maintained by the 
anchor link as nearly as possible on the vertical line. This 
vibration is shown in the figure to be all upon one side of 
the vertical, which does not make any material difference 
to the motion. The vertical is also indicated by the 
dotted lines. 

Next, on the valve spindle centre line 6 6 mark off upon 
each side of the vertical the amount required for lap and 
lead together, g—g' and g—g*, the former being lap and 
lead for the front port and the latter for the back port. 
Assume the piston to be at the front end of the cylinder, 
then the point d will be at e, and the stirrup link at e' f. 
From a point on this link which has at first to be assumed, 
say at j—which will be about one-third more than the 
half vibration of the connecting-rod, that is d to d'\—draw 
the centre line of the lever actuating the valve, that is 
joining 7 and g'; the point where this line crosses the 
vertical, z z, will be the centre of the fulcrum of the lever, 
and will also be the centre of oscillation of the curved 
links in the reversing shaft, in which the blocks carrying 
the centre of the lever slide. This centre is marked m, and 
stands for both centres, which must be concentric at each 
end of the stroke. From this very construction, that is, 
by marking out the lap and the lead and actuating it by a 
lever, the steam is admitted at the commencement of 
each stroke by the amount of the lead only, and as this 
depends upon the link as a lever, which does not admit of 
a varying length, therefore the lead remains constant for 
all degrees of expansion. Also because the pointm was 
made the centre or fulerum of the actuating lever, and the 
centre of oscillation, which must coincide when the piston 
is at each end of the stroke, the lead being then fixed, 
consequently, if reversed from full gear to full gear, or any 
intermediate point, the valve should not move ; and this 
is the test always given to ascertain the correctness to 
which the valves have been set, nothing being admitted 
beyond a movement equal to the line of a fine scriber 
point. 

It will be seen at a glance, and can be easily demon- 
strated with a pair of dividers, that if the point 7 of the 
lower end of the actuating lever were attached directly 
to the point e' on the connecting-rod, there would be 
imparted to the centre m, or fulcrum of that lever, an 
unequal vibration above and below the centre of the 
reversing shaft, which would give an unequal port and cut- 
off for the two ends of the stroke. The function of the 
stirrup link e' f and its attachment to the valve lever at 7 
is to correct this error, for while the point e on the con- 
necting-rod is performing a nearly true ellipse, the point 
j is moving in a figure like an ellipse bulged out at one 
side ; but the axis j j! is equal to the minor axis d @, 
which is also equal to n! n®, and this irregularity is so set 
to correct the above error, and it gives an equal vibration 
to the centre m, above and below the centre of the 
reversing shaft. Although the position of the point j 
may be found by calculation, it is much more quickly 
found by a tentative process, and to test if the assumed 
point j be the correct one, we mark off on each side of m 
vertically the correct equal vibration required, n! n?, which 
will be the same as d' d®. Then apply the distance e' j to 
d' j' and d* j*. Then if the length j m be applied to j! n! 
measuring from j', and to j* n? measuring from 7”, and 
the point m fall below n! n? in each case, it will be neces- 
sary to take a point on e! f higher than j; or if, on the 
other hand, m fall above n! n*, then the point 7 must be 
taken lower. This point will be very soon found, the 
only stipulation being that the length 7 m of the lever 
j m g' must be such that its centre m vibrates equally on 
each side of the centre of the quadrant, also marked m. 

The point g will be the point of attachment for the 
valve rod, which may be of any convenient length; but 
from that length as a radius, the centre of the links must 
be drawn from a centre m! on the parallel line m m!, which 
corrects the error caused by the movement of the end of 
the valve rod. The angle at which this curve is set from 
the vertical—which is mid gear—will give forward or 
backward gear, the angle leaning forward s' forward gear 
and the reverse s* being backward gear, the centres of 
these curves being shown at m? and m*. The amount of 
the angle, marked on the curve of extreme vibration at 
8 s' or 8 s* will be equal a quarter more than the full open- 
ing of the port at that angle, and the point of cut-off will 
be about 75 per cent. Thus if lin. opening of the port be 
required, the amount of the angle s s' must be liin. 
Laid out in this form, the leads and cut-offs for both ends 
of the cylinder, and for backward and forward gear, will 
be practically perfect and equal, and the openings of 
the port nearly so. Deviations may be made without 
materially altering the correctness of the results. 

During the passage of the point j the point m receives 
an acceleration due to the decreasing angularity of the 
rod up to the point j', and also during the remaining por- 
tion of the stroke owing to an increasing angularity. For 
the return stroke the point m encounters retardation for 
similar reasons. This is shown in Fig. 309, where R 
equals the amount due to the vertical movement of the 
point 7 and P that due to the decreasing angle of the 
rod, whereas in the return stroke the whole of the move- 
ment of the point m would be represented by «x, except- 
ing for the retardation represented by the minus quantity 


y. This peculiar movement occurs just at the right |? 


moment. The valve opens and admits steam in ample 
volume at the commencement, and then pauses when full 
open, due to this peculiarity. It also opens to exhaust 
promptly to the full extent, then pauses, so that the 
steam escapes in the same free manner that it was 
admitted. These advantages can be more forcibly realised 
by comparing the valve path diagrams of sister engines, 
one having this gear and the other the link motion, both 
having the same amount of lap and cut-off. Further ad- 
vantages are:—Every portion is always in useful action, 
cylinders can be placed nearer together and increased 
bearings attained, it is accessible and easy to reverse, 





besides having less area by one-quarter exposed to friction 
than the link motion. 

In Fig. 309 if 100 represents the total amount of resist- 
ance to the progress of the valve, then the different 
values of the stress upon the other pins are represented 
accordingly. 

Fig 308: Now that the valves have been set, the holes 
may be opened out in the frames for the reversing shaft 
brackets and four lin. bolts driven home into each. In 
the meantime the footplate end has been receiving atten- 
tion, for the cab has been fitted, put on, and fastened to 
the platform with bolts. The cab sides and splashers 
are formed of one plate outside, the cast iron sand box 
being fitted to this plate inside, the reversing bracket, 
being bolted to the top of the left trailing splasher. Now 
that the two sides are fixed, it only remains for the front: 
and top to be placed, when the cab will be complete. 
The vacuum brake cylinder is then placed in position by 
securing it to the underside of the footplate by carrier 
plates or brackets. Then all vacuum and injector pipes, 
&e., are coupled up, also the handrail round the boiler 
and smoke-box front is secured to its eye bolts or studs. 
The brake hangers are then hung on their studs, the cross 
bars fixed, and all rods coupled up. This completes the 
work as far as shown in the figures; what remains to be 
done, which is about six or seven hours’ work, is shown on 
the two-page engraving. This consists of securing the 
the buffer plate, buffers, draw-bars, fall plate, foot steps, 
packing glands, &c. The engine is then slung in the 
cranes and the coupling rods put on, the springs adjusted, 
carried to the traverser, and then drawn out of the shop. 
The tender is then coupled to the engine, the brake 
blocks adjusted, also all necessary pipes, and then fired 
up ready for trial, which consists of about twenty to 
twenty-five miles run. 

During the trial observations are made as to all the 
clearance spaces in and about the motion and elsewhere, 
also that all pins, journals, and bearings remain cool. 
The injectors should be perfectly free and easy to work. 
The regulator, reversing, sand, cylinder cock gear, and 
water pick-up, should work free, but without any undue 
slackness, this also being applicable to all other details. 
The vacuum brake must receive special attention, it being 
thoroughly tested as to leakage, amount of vacuum and 
power. The latter is generally tried by putting the brake 
full on and opening the regulator full. All the joints on 
the footplate for boiler-mountings, the dome and safety 
valve covers, also the cylinder and steam chest covers, 
should be perfectly tight. Finally, run each wheel over 
a tin. or gin. washer, and note the effect upon the springs, 
which should give accordingly. The engine is then 
handed over to the paintshop. 

Here it first receives a thorough scouring all over with 
sandstone, and is afterwards washed down with tur- 
pentine, to thoroughly cleanse it from all rust and 
dirt. It is then given one coat of oil lead colour, 
which consists of white lead and common _ black, 
mixed with boiled linseed oil, turpentine and tere- 
bene drier. This coat gives adherence to the stopping 
and filling, which consists of white lead, Indian copal 
varnish, and gold size. The whole surface of the engine 
is gone over first, and the worst parts filled up with a thick 
stopping, using putty knives, and then followed with a 
thinner stopping worked on with trowels. The rivets are 
then brushed round with a thinner filling, which softens 
that put on with trowels, and makes the whole a smooth 
job. A cheaper material is mixed with the white lead 
and used after the first coat of lead colour, when the 
surfaces are worse than usual, and a lot of material re- 
quired. It is then stained with one coat of vegetable black, 
mixed with gold size and turpentine, which acts as a guide 
for the rubbers-down. A smooth surface is then got up 
by wet rubbing with Schumachersche’s Fabrick. After- 
wards it receives the first coat of paint which is a dark 
lead, mixed in a similar manner to the light lead colour 
used before filling up. This is followed by a coat of the 
best drop ivory black, which is mixed with gold size and 
turpentine, bound with varnish. The third coat con- 
sists of the best drop ivory black mixed with varnish, 
upon which the lining out is done. It is then ready for 
the varnish, the first two coats being flattened down with 
pumice powder, horsehair, and water, followed by a third 
coat, best engine copal varnish being used in all cases. 
The cab is filled up inside in a similar manner to the rest 
of the engine, and painted with three coats of buff or 
stone colour, which consists of white lead, Turkey burnt 
umber, orange chrome, mixed with boiled oil, turpentine, 
and terebene driers. It is then stencilled, lined out, and 
given two coats of clear varnish. All the motion work 
where not bright, and the buffer beam, receives three 
coats of vermilion and varnished. Wheels, framing, 
smoke-box, and brake gear receives one coat of drop ivory 
black and two coats of the best Japan black. The whole 
operation occupies about three weeks, including one week 
for the varnish to set, and is such that it will not be 
required to be repeated for five years. 








LIVERPOOL ENGINEERING Society. — At the meeting of this 
Society held on Wednesday, April 18th, Mr. Thomas Duncanson, 
Assoc, M. Inst. C.E., read a ae entitled ‘* Notes on the Distri- 
bution of Water Supplies.” e author first gave data as to the 

uantity of water required to be provided for the supply of a 
district and the variations in the rates at which it must be sup- 
plied, showing that the maximum rate at any hour during the 
ear exceeds the average by about 85 per cent. He then spoke of 
iron distributing and service mains, the rules for determining 
their sizes and their rates of deterioration. Some experi- 
ments on service pipes were described, which showed that lead 
pipes likely to be ex to the effects of frost should be made 
of greater strength than was necessary if only the hydraulic pres- 
sure to which they were subject was considered. He then dealt 
with hot water supplies, advocating the use of low-pressure 
arrangements or of high-pressure boilers with safety valves under 
proper inspection, so as to avoid the dangers of explosion. House 
sanitary arrangements were discussed from a waterworks point of 
view, and the author showed that, if properly utilised, the allow- 
ance of two gallons per flush for closets was sufficient. The paper 
concluded with a few remarks on the systems adopted for the 
prevention of waste and the general principles on which a water 
supply should be distributed. Discussion adjourned to May 2nd. 
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SHIPBUILDING ON THE LONGITUDINAL 
FLANGED-GIRDER SYSTEM. 


ReEcoGnisinG the extreme suitability of present-day condi. 
tions for some radical advance in ship construction, both ag 
regards building material and the facilities for working it 
Messrs. Croom and Arthur, shipbuilders and engineers, of 
Victoria Dock, Leith, have devised and patented a system of 
shipbuilding, partaking of the longitudinal order, 

Flanged plates are essential features of the system, in 
respect of Reaodion with much of the ordinary style of 
framing and of angle bar and plate riveted combinations 
ordinarily prevalent in ship framework ; the result being a hull 
structure giving, it is claimed, greatly increased strength with 
diminished weight of material, and one admitting, moreover 
of the application of machine power to the riveting of the 
shell and other plates in sifu. 

The substitution of mechanical riveting for handwork on 
the shell and deck plating of ships is an aim which not a few 
inventive shipbuilders and machine-too] makers have had 
constantly before them for many years. In spite, however 
of the recognised importance of the subject, and the almost 
incalculable influence a solution of the problem would exert 
on the shipbuilding industry, very little satisfactory progress 
has been made. The measure of success has been greatest 
where there has been mutual and reciprocative endeavour on 
the part of inventor and of shipbuilder to bring about a solu- 
tion. More real advancement has taken place where struc- 
tural arrangement and modes of work have been modified to 
meet the machine tools, than where the tools have been 
adapted to meet the work of construction. 

Conjointly with securing increased strength with diminished 
weight of hull, this effort to meet machine riveters half way, 
by modifying structural methods, forms the raison d’étre of 
the system of shipbuilding now under notice. Although for 
experimental or preliminary purposes the present application 
of the system has been confined to vessels of the barge order, 
the inventors are quite persuaded that no serious practical 
obstacles stand in the way of its extension to meet the case 
of ordinary merchant ships. To this we will return. Three 
barges now at work on the Thames have been built on the 
system, and Messrs. Croom and Arthur, who have laid down 
appropriate plant in their new premises at Leith, are 
negotiating for the construction of several more. A general 
idea of these vessels, which are each 78ft. in length by 19ft, 
in width and 7ft. in depth, may be gathered from the illustra- 
tions given on page 347. These represent a half longitudinal 
section and deck plan, together with a midship section, the 
latter of which more especially exhibits the main distinguish- 
ing features of the flanged longitudinal system. The 
eng avings rapresent midship sections showing the applica- 
tion of the system to ordinary vessels, in one case with an 
ordinary style of bottom, and in the other with a bottom on 
the cellular principle. 

The system consists essentially in dispensing with the 
closely-spaced transverse frames or ribs in ordinary vessels, 
the duty undertaken by them being assigned to the longitu- 
dinal inside strakes of shell plating which are flanged inwards 
to a depth corresponding to, or somewhat in excess of, the 
depth of the ordinary angle frame. These flanged projections, 
or girders as they may be called, are of course continuous 
longitudinally from end to end of vessel. The outer or 
raised strakes of shell plating are fitted in their simple flat 
state. At stated, and comparatively wide, intervals through- 
out the length of vessel are transverse web frames, the plates 
forming which are fitted intercostally with regard to the 
projecting flanged edges of shell plates. The outside edges of 
these intercostal web plates are flanged against and connected 
to the shell plating, while along their inner edge an angle bar 
isfitted continuously round the sides and hottom of the vessel, 
secured to the flanged inner edges of the shell plate girders. 

All the strakes of shell plating are parallel in width from 
stem to stern, the particular shape of hull—flat bottom and 
sharp angled bilge—lending itself to this method of plating 
the structure. The whole of the shell surface, prior to any- 
thing being done with the preparation of the plates, is ‘laid 
off” or * ae ” by the process of expansion, such as 
has long been followed in connection with the cone part of 
ships’ sterns. By this means templates are used for marking 
and punching the plates, and by far the greater number of 
them are prepa from one uniform template. Bulkheads 
and deck plating are laid off and — in a similar 
manner. In this way it is quite possible to have all the pre- 
paratory work done prior to and independent of the work of 
erection. The flanging of shell and other plates is done with 
the plates in the cold state by the hydraulic flanging 
machine. 

The shell is erected from the keel upwards, each strake 
being fitted and riveted complete before the next is begun. 
The bulkheads are erected and treated in the same manner, 
as also the intercostal web frames. The strakes of shell 
meg. 3 as well as the projecting flanged edges or girders, 

ave double riveted lap joints at the butts. The girders are 
reduced in depth towards the stem and stern, and the top 
flange of the girders is dispensed with at the extreme ends. 
The shell-plate landings being close to and coincident with 
the longitudinal girders, makes these landings exceptionally 
stiff and fair, and free from the chance of breakage due to 
indentation or springing. 

This system of construction gives about 20 per cent. in- 
crease of metal in the cross-sectional area of the vessel, over 
a similar one built in the ordinary manner. Thus an in- 
crease of longitudinal strength of nearly 20 percent. is gained 
in favour of the longitudinal flanged girder system. There 
is also a saving of weight of 20 per cent. due to the usual 
frames, angles, and slip-iron being dispensed with, and con- 
siderably less cement is required to cover the bottom. The 
number of rivets is reduced by about 30 per cent., and, except- 
ing a few odd rivets, almost the entire shell can be riveted by 
hydraulic power. The mode of applying the riveting machine 
to the work of the shell is illustrated. 

This system is most suitable for vessels intended for ship- 
ment and re-erection abroad. The flanged plates, especially 
when the flanging is confined to one edge, can be packed 
closely into each other. The vessels are easily erected, have 
less riveting, and dispense with the awkwardness of the 
frames in shipping. Incidentally the system has several 
other advantages. It affords a clear run for the bilge water 
to the pumps, there being holes through the girders for this 
purpose. The deck beams being longitudinal with inter- 
costals, permit of free air spaces throughout the holds for 
ventilation, which applies also to water ballast tanks and 
double-bottom vessels built on this principle. 

As regards the practicability of applying this principle of 
construction to ordinary “ship-shape”’ vessels, the inven- 
tors are not in doubt. In ships of ordinary form, as is well 
known, it is always an element of cheapness to have more 
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than one vessel built off the same lines, and this advantage of 
duplication is of course enormously enhanced where the 
principle can be extended to single plates and other items of 
structure. Once a careful design for one plate is prepared, 
including all the necessary holes for rivet fastening, it is of 
course in a high degree desirable—if economy of labour be 
paramount—that as many plates of a purely duplicate 
character as possible should be worked into the structure. 

K& While this desirable end has only been attained in the case 
under notice to the extent it has by the adoption of the | 
barge type of hull—which, as has been stated, peculiarly lends | 
itself to the expanding process of plate preparation prior to | 
erection—these facts must not be taken as implying that the | 
ordinary ‘‘ship-shape”’ hull is unsuited tothis lineof procedure. | 
The inventors maintain that even with the present mode of 
plating or clothing a vessel of ordinary form, the preparatory 
expansion system is practicabletoa greater extent than isgene- 
rally recognised. Moreover, its applicability and utility are 
increased, as the amount of flat surface—the length and 
depth of side and the length and breadth of bottom plating— | 
is increased. The larger the vessel, therefore, the greater the | 
applicability of this system of plate preparation from a uni- 
form template becomes. The larger portion of the bottom 
strakes otf plating, even at present, is of parallel width. The 
inequalities and difficulties, therefore, are practically con- 
fined to the turn of the bilge and to the forward and the aft 
extremities at their lower parts, where vertical curvature 
supplements the horizontal. By sweeping up the ends of the 
bottom strakes to meet the lowest landing of the parallel 





If Deck Plan 


The principles involved in Messrs. Croom and Arthur's 
system of ship construction are :—Augmenting the longi- 
tudinal structural features, and giving a less and truer 
importance to the transverse; utilising cold flanging and 
its attendant 
advantages; les- 
sening the 
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ing fully 
services of 
machine power 
in place of hand 
work. All these, 
\ of course, are 
| directions in 
which thoughtful 
and original 
builders have 
been ually 
working for years all over the kingdom. The modification of 
constructional methods of work, with a view to taking more 
advantage of the duplication and templating of structural 
parts, is a line of progress as yet but very partially trodden. 
In this, as in the other directions enumerated, Messrs. Croom 
and Arthur are of course not exclusive inventors or workers : 
but as an amalgamation and embodiment of these several 
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actually built—appears to be noteworthy and promising. 





strakes of side plating, and by introducing “ stealers,”’ just as | 
is at present often done, the whole of the plating could | 


be —. on this —— principle. With utility, in 
these days, taking precedence of appearance, even in the 
above-water portion of vessels’ hulls—e.g., outside butt straps 


and lapped butts—any possible unsightliness of contour pre- | 


sented by the underwater landings as thus arranged might 
well be overlooked. 
Plates requiring curvature did not form any important part 


of the work entailed by the barge form of hull the inventors | 


have hitherto dealt with. This, of course, simplifies the work 
of preparation very considerably, especially when the problem 


is considered of imparting either a uniform curve or a dual | 
twist to plates flanged on the edges. Any problem of this | 
sort, however, involved by the adoption of the ordinary hull | 


orm, can, in the estimation of the inventors, be met and 


overcome. Firstly, the percentage of plates requiring dual | 


curvature, with the mode of laying on the shell adopted, is 
reduced to a minimum. Whatever portions of the surface 
least lend themselves to plain curvature—for example, where 


the turn of bilge merges into the vertical obliquity of the | 
forward and the aft ends—can be pre-arranged to be covered | 
lain | 


by the flat unflanged strakes of plating. For the 


Curvature in one direction of plates flanged on both edges, 


rolls are used, the upper member of which carries suitable | 


tings, bolted on, and adjustable for varying widths of 


flanged plates, as in the sketch. 








IMPROVED CARPENTER’S GAUGE. 


THE cutting and marking gauge illustrated by the accom- 


panying engraving is made with a metal head set upon a true | 


round stem, upon which it is set by means of a set screw 
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which presses upon a feather held in the head and taking 
into a groove in the upper part of the stem. Setting is very 
quickly done and no wedges used. The end is capped with a 
metal head carrying a thin fine steel blade held as required 
| by a set screw, and useful as a cutting as well as a marking 
gauge. This marker or cutter is very near the end, so that it 
can be got into narrow rebated parts. It is a great improve- 


ment on the old tool, and the wood stem is preferable to the | 





amount of rivet- | 
ing; and enlist- | 
the | 


lines of development, their system—as exemplified in barges | 


iron stem of American gauges. It is made by Messrs. T. J. 
Syor and Co., of Wilson-street, Finsbury. 








LETTERS TO THE EDITOR. 
(We do not hold ourselves responsible for the opinions of our 
correspondents. ) 





CARNOT AND MODERN HEAT. 


Sir,—I have read with interest, profit, and amusement Jr. 
Lodge’s last two articles, the one ‘‘ A Digression on Paradoxes,” 
and the other ‘“‘On the Meaning of Temperature.” Dr. Lodge 
does not quite understand how it is that individuals like myself 
question the statements made by men like himself. We either do 
it, he seems to think, out of ignorance or out of what the Yankees 
call ‘‘ pure cussedness.” It has not crossed his mind that our 
questioning should arise out of knowledge, or thought, or reflections 
on the history of scientific inquiry. He fails to see that it is just 
because men refuse to accept the cpse dixit of others that progress 
hasbeen made. Permit me to tell Dr. Lodge some things that he 
does not know. Let me be profane enough to use him to point 
the moral I wish to draw. 

This is a sceptical age. The man of science has taught us to 
doubt everything in which our fathers and elder brothers believed. 
Is it wonderful that we turn on our modern teachers and rend 

| them : 

Concerning scientific facts as obtained by careful and competent 
experimenters we do not doubt. What we doubt, as you 
have stated last week, are the deductions drawn by others 
from their experiments. They are constantly inadequate, 
very often contradictory, almost invariably urged for acceptance 
| on the strength of a reputation. A dozen examples are ready to 
| hand. I may cite, for instance, the theory of astral motion as 
| deduced from the so-called displacement of the lines in the spectro- 

scope. There is not a single consistent theory of light which will 
| account for the formation of the spectrum. Its existence at all is 
inconsistent with the wave theory, and yet we have a formal 
| theory of wave lengths built up on it of no one knows what. Why 
| should I accept the statement as true that it is not only possible to 
tell from the spectrum whether the solar system is moving to or 
from a star, but even at what rate we are moving? I do not 
assert that it is untrue. I do assert that its truth remains to be 
proved ; and this latter fact is put on one side as immaterial by the 
physicist. 
| There are thousands of thoughtful men who are rapidly learning 
that a theory enunciated by Lord Kelvin, Dr. Lodge, or Professor 
| Tait, is not, therefore, necessarily true. Time was when it was suffi- 
| cient fora man of eminent scientific attainments toadvance atheory, 
| the world accepted it without question. ‘‘ Lord Kelvin has said so, 
| or Rankine has said so, therefore it must be true.” That day has 
| gone by for ever. The man of science has taught us to doubt, and 
doubt is the order of the day in all things. No man can an 
longer pose as the High Priest of Science. The Learned One's 
claims to that rank are as dead as those of the Delphic Oracle. 
Dr. Lodge may be angry, or he may not; it makes no shadow of 
difference. It is not the ignorant who question, it is the educated. 
Familiarity with college life ought to have taught him that the 
educated youth of the present day believes in nothing, not even in 
| science. 
Ihave said that I would use Dr, Lodge to point my moral. 
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Among the sceptics, the doubters, the know nothings, who takes 
higher rank! No one to my knowledge. lo dealing with light, 
he has told the world long since that the notion that there is any 
motion of the ether at all is probably a fallacy ; and in your last 
impression he tells us in pretty plain language that heat is not a 
mode of motion If we are to take Dr. Lodge as an authority, 
then let us put Clerk-Maxwell’s books on the fire; they area 
delusion anda snare. Yet Clerk-Maxwell has been regarded as a 
guide for youth, an authority to be loved and respected by the 
student, a man whose authority can be questioned only with bated 
breath by the hierophant. But Clerk-Maxwell dealt with the 
motion of molecules in a very decided way. He hac tormed avery 
detinite mental picture of what goes on ina blown bladder. He 
believed and taught that the pressure of a gas was due to the heat 
of it. That the bombardment of the sides of a containing vessel 
caused what we call pressure. That this pressure admitted of being 
expressed in terms of the vs viva of the flying molecules. That 
their motion constituted heat. What has Dr. Lodge to tell us 
about this. ‘* Any perception of an individual character about the 
motion of molecules, or any discrimination or regularity detected 
in it, at once suffices to remove the so-called regulated movement 
from the domain of heat.” 

Thus, then, we find Dr. Lodge telling us in so many words that 
Tyndall, and a greater than he, Clerk-Maxwell, to say nothing of 
Crookes, have taught that which was erroneous. If we abandon 
our faith in these people, why should we retain it in Dr. Lodge’ 
We have the less reason for retaining it that with charming nai veté 
he admits that he is himself densely ignorant of what heat is. He 
pulls down the noble edifice built by Clerk-Maxwell, and instead 
he gives us a mud hut. 

Dr. Lodge set out to tell your readers something about tempe- 
rature, and he ends by losing himself in a mist of words. We are 
no wiser at the end of his article than he is himself. He has just 
imagination enough to lead him into a fog, not enough to show the 
way out of it. He first constructs a theory or an explanation, and 
then demolishesit. His contributions to the theory of the universe 
are half finished sketches—clever, but incomplete. To use his 
own words, to him ‘‘ the very terms ‘heat’ and ‘ temperature’ are 
but urdynamical blinters appropriate to the consideration of par- 
ticles in the lump.” It is not easy to know what the mixed 
metaphor is intended to convey. What it does convey is the 
notion that Dr. Lodge has not formed any satisfactory idea of 
what heat and temperature are. 

After all, may not Dr. Lodge be regarded as a typical exponent 
of modern physical science, which is rapidly becoming a science of 
negations’ On every side we see the attempt made to cover bare 
ignorance with a robe of meaningless words. Take, for instance, 
the long quotation from the Philosophical Mayazine with which 
Dr. Lodge favours us. See the stress laid in it on the word 
“energy.” Has Dr. Lodge any real tangible communicable idea 
of what energy is! An idea which will cover enough ground? To 
call it ‘‘ capacity for doing work” does not, of course, imply any 
perception of an idea of what energy is supposed to be in the full 
sense. Men argue and define round and round in a circle, and 
men like Dr. Lodge think it preposterous that we should not be 
quite content with that circle. 

The subject is one that admits of extended treatment. There 
are not lacking signs that it will receive it in the near future. Men 
have entered on the perilous quest of discovering what words mean. 
The spirit of incredulity is, for good or evil, at work. Much thatis 
now taught as science will no doubt disappear. Dr. Lodge will 
have to accept the inevitable. The framers of paradoxes, as he 
calls them, will go on framing them. Questions hard to answer 
will be asked. The very foundations of dynamics are being 
assailed. It remains to be seen what the end will be. A corre- 
spondent of .Vatve has even dared to hint that he would like to 
know what the word Force means. After this the deluge. 
Woodstock, April 23rd. M. A. 





Sir,—Dr. Lodge's last article contains statements which require 
explanation or elucidation. The first to which I shall refer is the 
final paragraph of the article, page 324 :—‘‘ Whatever work can be 
got ont of a body at ordinary surrounding temperature—and 
plenty can be got, as, for instance, out of springs, compressed air, 
au! yunporder—it is obtained not from heat energy proper, but 
from some other form of energy.” 

The italics are mine. It has always been taught that a gun is a 
heat engine, and that the propulsive power of the powder is 
mainly due to the enormous amount of high temperature heat 
available for work. Am I to understand that Dr. Lodge holds this 
view to be unsound’ If not, will he kindly explain what the 
passage I have quoted is intended to convey as regards gunpowder ’ 

In the next place I think that anyone reading Dr. Lodge's article 
with care will have to admit that it advances our knowledge of 
temperature very little if at all. On one point explanations are 
required which Dr. Lodge does not attempt to vouchsafe. It is 
readily admitted that transfer of heat cannot take place unless 
there is a difference of temperature. A cold body cannot pass 
heat on to a hot one. But the transfer of heat is a different 
process from the transformation of heat into work. Without having 
regard now to cycles or real engines, and dealing with purely 
abstract questions, I would ask Dr. Lodge to say if knows why the 
transformation of heat into work should be a matter of tempera- 
ture’ I take, for example, a gas at 500 deg. and I apply a source 
= at 500deg.; the gas is not expanded nor is its pressure 
raised. 

From this I gather that before a gas can expand or do work it 
must not only receive heat but receive temperature also. If this 
be so, the fact has nothing whatever to do with surroundings, and 
we have the important proposition that heat cannot be transformed 
into work without change of temperature. It is quite possible that 
some of your readers will fail to see the importance of the deduc- 
tions which follow. But I think Dr. Lodge will not. One direct 
consequence is that of available heat applied to a gas intended to 
do work, a certain portion must be devoted to raising the tempera- 
ture of the gas, and in this way a loss is incurred which has 
absolutely nothing to do with external conditions of temperature. 
It is purely an affair of internal relations between the gas and the 
source of heat. I may have misunderstood Dr. Lodge; in any 
case a few words from him on the points I have raised cannot fail 
to be of use. 

Woolwich, April 24th. GUNNER. 

Sin,—Dr. Lodge has told us much about the relation of tempe- 
rature and work, May I ask him to tell us something about a 
matter of very great practical importance? I mean the relation 
of work to temperature. We are all but too familiar with hot 
bearings. Here work is converted into heat. The amount of 
work that can be got out of a given quantity of heat is, says Dr. 
Lodge, fixed by the temperature. Is there any fixing of the tem- 
perature that can be got out of work’? It not, why not? 

Horseferry-road, April 25th. P, WILKINs. 





JOY’s FLUID PRESSURE VALVE GEAR. 

Sin,—With a little more leisure than I had last week I will now 
endeavour to answer the points raised in your correspondent’s 
letter of April 10th on my valve gear, which, I fear, from its extreme 
simplicity, like the simple class of conundrums often given to 
puzzle, appears to have eluded the comprehension of some engineers 
who are so much accustomed to the ordinary forms of valve gear, 
which are entirely effected by mechanical arrangements, like our 
old but very good friend the link gear, that they cannot imagine 
a fluid taking part effectively in the action of a valve gear. Your 
correspondent truly commences by according to me or to my inven- 
tion a certain amount of praise, as or course he means it, saying, 
‘that it is without doubt very ingenious;” but I submit that this is 
hardly the description applicable to it, as I understand the term 
“ingenious,” which, I think, applies rather to a piece of compli- 





cated and delicate mechanism like a watch ; whereas I think that 
it will be granted that the leading feature of my invention is the 
simplicity and solidity of the mechanism that results. 

It is for this reason that it lends itself so readily to the case of 
marine engines, and best to the largest, when the saving in weight 
and complication is most prominent, as for battleships, cruisers, 
Atlantic liners, kc., with their hollow shafts. But these do not 
now by any means run at “moderate speeds,” as any one accus- 
tomed to the engine-rooms of sucl ships well knows, And indeed, 
I think, nowhere can one see such vast weights and speeds mingled 
in harmonious movement. It was for this class of engine that this 
gear was originally and specially designed. But it was not because 
the hollow shaft led to the adaptation ; as the drilling of the shaft, 
when forged solid, is a very small matter, as against the saving of 
the cost and weight of many parts of the link gear, as, for instance, 
the reversing shaft, with its bearings, levers, links, &c., which, in 
the case, say, of a cruiser, may be 25ft. to 30ft. long, by Yin. or 
10in, diameter, and sometimes even much larger. 

But while | quite agree with your correspondent that the 
system may be most suitable for large marine engines—I must 
qualify this by adding, and running at much more than “‘ moderate 
speeds,” as these engines now do—TI do not agree with him 
that it is not suitable for locomotives, and I have proved my 
opinion by testing it first on a passenger locomotive which has been 
running for over a year on the Brighton Railway, taking all sorts 
of work along with the other engines, from shunting to express 
work, where often 300 revolutions per minute are maintained ; and 
her performance has perfectly justified my confidence in the plan. 

This engine, by the courtesy of Mr. Billinton, for the London 
and Brighton Railway Company, was in evidence at the Victoria 
Station on Friday last for inspection by the members of the 
Mechanical Engineers, during their sitting last jweek, and before 
whom I read a paper on this special application. 

But I had the same objection raised against my old radial gear 
when I introduced it years ago, ‘‘ that it would not do for locomo- 
tives because of their high speed of revolution.” Yet it has been 
fitted on nearly 3000 locomotives, fully 90 per cent. of which are 
main line engines, and a large aa ee of these express engines; 
and it so happens that the engine holding the record for speed— 
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the method of keeping the two excentrics of a locomotive in perfect 
accord, simply by a bolt in one and a slot in the other, this connec 
tion at the same time resulting in the two small cylinders in the 
excentrics so assisting each other that when the one is doing jt, 
heaviest work and the other is doing nothing, the pressure in both 
. combined, and so the strains are oyuiliand for the whole revoly. 
ion. 

But to make the mutual action of the two excentrics clear, | give 
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a sketch of each, separated, on the same scale, Fig. 2 being the 
farther excentric, showing the relative position of the crank and 
the existence of a small stud and die S fixed on this excentric, 
Fig. 3 is the front excentric; in this is the slot TT, in which 
the stud and die S in the other excentric slides, as the two 
excentrics cross each other in passing from the positions for forward 
and backward going. Now, as the movement of each excentric 
is equal, and at right angles to each other in moving across the 
shaft for reversal, a point taken on one, say at S, Fig. 2, will move 
relatively to the other along a 
line at half a right angle to the 
movement of the other—see Fig. 3 
—and this line gives the position 
for the slot T T, and by this con. 
nection the two excentrics are 
always kept in equal relative 
positions on the crank shaft, and, 
as named, each pair of cylinders, 
for forward or for backward 
going, acting together, assist each 
other, and equalise the strains 
of moving or holding the excen- 
trics in position all round the 
revolution. 

Then in triple or quadruple 
engines the case is even more 
simple, and is easily seen in the 
Figures 1, 2, and 3, of your issue of 
April 6th, 1894, giving copy of my 
paper read before the Institute 
of Naval Architects, March 16th, 
where the fluid pressure is 
described and shown as passing 
from one end of the reversing 
cylinder N, through the pipe P!, 




















Fig. 1 


Mr. Worsdell’s big single on the North-Eastern Railway, described 
in your issue of February 28th, 1890—is fitted with this gear. 
I name these facts only to draw from them the conclusion that 
such success in that direction, when I was warned of failure, 
warrants me after a twelvemonth’s practical experience of this 
new plan to expect as good results from it. 

Then your correspondent goes on to say that “ he will not say 
it is impossible, but highly impracticable; to adapt it to outside- 
cylinder engines,” &c. So far from that, I am just now complet- 
ing the drawings of this valve gear arranged for some very large 
outside-cylinder engines for the Continent, where they have used 
my old gear very largely. I am sorry I cannot yet offer these 
drawings for publication, but perhaps my friend will be surprised 
to learn that in these engines the design works out with even 
greater simplicity than in the ordinary inside-cylinder single 
engine, for among other points I save drilling the shaft altogether. 

Meanwhile the drilling of a shaft in a single inside-cylinder 
engine is not required through its entire length, and is not reall 
such a serious matter after all. It need not be a perfectly amet 
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hole, such as a bolt or a piston must fit, as it is only a channel for 
a fluid to pass through slowly, or mostly to be at rest in, as any 
motion of the fluid only takes place at the moment of reversal. 
And how comparatively insignificant a matter it is would be seen 
if I gave the figures of bond fide tenders which I hold for this 
drilling and plugging at the forge from one of the largest crank 
makers in this country. 

Again, your correspondent ‘‘ cannot see ’—which, however, is no 
reason why it cannot be—‘‘ how one can be sure that the rate of 
expansion is equal in each cylinder,” and he facetiously suggests 
that it must be a case of ‘‘ beggar-my-neighbour,” Not at all; and 
this he may perhaps gather from your first description and illus- 
tration of this gear, as given in your issue of May 26th, 1893, if 
he will refer back to it,* where the partially sectional view shows 





_* We reproduce the en rraving as Fig. 1.—Eo. k. 





it enters the crank shaft at the 
forward end, throwing the first 
excentric over, and at the same 
time passing the fluid forward 
from its opposite side and on 
through the shaft to the next 
excentric, which of course is also 
passed over to the opposite posi- 
tion, and so on if there were ten 
excentric cylinders and rams, til! 
the last cylinderful is passed back 
through the pipe P at the after 
end of the engine, and into the 
opposite end of the reversing cyl- 
inder, where the piston recedes to 
receive it, so making a continu- 
ous and practically solid connec- 
tion all round, Thus any move- 
mentof the piston of the steam reversing cylinder M acting on that of 
the fluid pressure cylinder N is passed by the fluid to each excentric, 
which is moved to and held in any position required. Of course there 
is a great deal more to explain of thesmall butsimple details by which, 
while running, any excentric may be adjusted to any point of “ cut- 
off,” independently of the others. Or, when required, allmay instantly 
be thrown into full gear ‘forward ” or ‘‘ backward ” without any 
reference to what may have been their former a 
AVID Joy, 





17, Victoria-street, Westminster, April 25rd. 





A THERMODYNAMIC PUZZLE. 


Sirn,—May I, though not an expert, suggest an explanation of 
the thermodynamic puzzie in your last issue ! 

For the sake of simplicity I will consider first the case of a 
boiler doing no work. The roof of the boiler, radiating heat, will 
be cooler than the water, therefore steam will evaporate from the 
latter and condense upon the under surface of the former. But 
there will not anywhere in the steam space be a sudden change of 
temperature ; we can, therefore, imagine lines drawn everywhere 
within it in the direction of maximum fall of temperature, and we 

| can imagine a number of such “ lines of temperature ” bounding a 
| tube—after the manner of a “‘ tube of force”’—leading from the 
water to the roof of the boiler or other cooler region. 

Now, at the beginning of such a tube water is being evaporated, 

at the end steam is being condensed ; and we may consider that at 
every intervening point both processes are going on together—in a 
{ manner analogous to the ‘‘ regelation” ~ which the apparent 
| viscosity of ice is explained—the result being that the steam 
| remains as steam, but heat flows along the tube from the water to 
| the roof of the boiler. Thus, if a drop of water at the same 
temperature as the steam were suspended in the tube at any point, 
| as much water would condense upon its hinder surface as would 
| evaporate from its front surface—we may say that the drop would 
not check the ‘‘flow of evaporation” along the tube. But if, 
| instead of a drop of water, we suppose a metal disc to be placed 
| across the tube, water will condense upon its hinder surface, but 
| there will be no water to evaporate from its front, and therefore 
| the steam close in front of it, which is, as it were, in the shadow 
of the plate, will become dry. Consequently, if just beyond the 
| disc there is a drop of water, the evaporation from its front sur- 
face will continue, and, as there is no moisture to condense on its 
hinder surface, the drop will soon be completely evaporated.. 

The theory may be summarised by saying that in a saturated 
vapour there is a flow of evaporation—or condensation—along the 
lines of temperature, which flow involves, of course, a flow of heat. 
It seems to me necessary that such a flow should occur ; but as 
the fall of temperature along the lines would be so very gradual, 
it might be objected that this could not account for the extromely 
rapid evaporation which must take place in Mr. Hanna's appa- 
ratus. But the flow of heat along the lines of temperature is not 
supposed to take place by conduction like that in a solid, nor by 
convection like that in a liquid or a perfect gas ; and we cannot 
assert from our experience with such modes of flow that in this 

| new mode a slight gradient of temperature may not produce a 
| very rapid flow of heat, the only superior limit which occurs to me 
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SO 
t depending on the molecular velocity of the steam. 
* pone ‘aot, the rte is not supposed to be transmitted 
po empty space, it could not move faster than a particle could 
ary case of a boiler supplying steam to an engine, tbe lines of 
erature would be more difficult to trace, even in imagination, 
te pei situations would vary from moment to moment. But 
= fall of temperature along the lines would be much more rapid, 
' hence a much more rapid “flow of evaporation” might be 
_ ected. ‘The ‘flow of evaporation” must not, however, be 
< fused with the flow of steam; but it takes place in the steam 
oy moves, the lines of temperature being in general carried along 
: m. 
= pend yo" be difficult to devise experiments to test this 
theory. ‘There is one observation mentioned in your article which 
tends to confirm it already. Any alteration in the rate of fall 
of temperature along the lines of temperature ought to affect the 
apidity with which drops of feed-water are evaporated ; and you 
3 that when the engine was not using much steam, the feed- 
pee om was not all evaporated, but filled up the pan, Again, if 
the theory is correct, the evaporation of the feed-water is due to 
its being in the shadow, as it were, of the pan, Hence, if a boiler 
could be fitted with a plate-glass window, and lighted up internally, 
it ought to be observable that if the pan was removed the feed- 
water no longer evaporated in the steam space, but fell like rain 
into the water. If anyone should try this experiment, I shall be 
very much interested in seeing the result in your columns, 
{ Cranmer-road, Cambridge. EpwaRD T, Dixon, 
: April 22nd. 





| ROFESSOR KENNEDY AND ELECTRIC TRACTION, 


sin,—It may perhaps be considered bold conduct, if not bad 
manners on the part of a somewhat insignificant individual like 
myself, to attempt any criticism of so important a person as the 
President of the Institution of Mechanical Engineers; but my 
excuse must be that I am “‘ hot with the justice of my cause.” In 
his presidential address delivered last week, Professor Kennedy 
dealt to some extent with the problems affecting electric distribu- 
tion for light and power purposes, and it is in connection with the 
latter that I ask for an opportunity of commenting upon his state- 
ments, more especially with regard to electric traction. 

There are two reasons for objecting, as strongly nook mapa to 
the spirit and substance of much that Professor Kennedy says. In 
the first place, as a mere matter of policy, he could not well have 
chosen a worse time or place for pointing out the disadvantages of 
electric traction—disad vantages admitted by everyone who claims 
to be impartial, but certainly not to be regarded as insuperable or 
supreme. The truth of this criticism is made clear by the fact that 
the daily and non-technical Press has at once seized upon the idea 
that Professor Kennedy—the President of the Institution of 
Mechanical Engineers, an acknowledged expert without an axe to 
grind—considers electric traction in all cases to be practically a 
much less efficient and economical method than has hitherto been 
supposed. This, of course, is a conclusion which the Professor has 
not reached in any way; but the mischief is done because the 
outside public remains quite unable to differentiate between cases 
of admitted utility and those wherein benefit from the employ- 
ment of electric energy is more doubtful. The whole system is 
condemned in the public mind, and only those who have spent 
years of trouble and toil in trying to introduce new and improved 
methods will appreciate the further struggle to be undertaken 
against the fresh want of confidence thus created. No one, of 
course, would wish to keep back the true state of affairs, since it 
must inevitably come out sooner or later, but strong protest is 
necessary against exaggerated defects and disadvantages, 

This brings me to the second reason for criticising this part of the 
eddress, namely, the facts and figures which Professor Kennedy 
gives with regard to electric traction, and | think most electrical 
engineers who bave had any experience in railway or tramway 
work will join with me on the issue. 

We are told that the total efficiency from indicated horse-power 
in the station stearm engines to the driving axles on the line is onl 
35 per cent. in the case of an electric railway, as compared with 
80 per cent. in ordinary steam working. There is no need just 
now to dispute the latter efficiency. It may be assumed correct; 
but Professor Kennedy will be nearer the truth if he doubles the 
ratio in the former case. Otherwise I cannot credit the 88 per 
cent, ratio between station indicated horse-power and electrical 
horse-power on the line which was recently stated by Mr. Thomas 
Parker before the Institution of Civil Engineers to represent actual 
working results on the Liverpool Overhead Railway. Take an 
even less favourably situated and operated line, the Mont Saleve 
electric rack railway. The working results upon this are given 
with authority as follows :—Loss per cent. in generators, 10 ; loss 
per cent. in line, 12; loss per cent. in motors and gearing, 26; 
and the mean efficiency is stated to be 52 per cent.—a low percen- 
age due to the unfavourable arrangement of the motors and 


gearing. 

This latter line, be it remembered, is one where gearing is essen- 
tial ; but on ordinary railways the idea of introducing gears at all 
between motors and driving axles would be scouted as absurd by 
any one who has studied the subject at all. Yet Professor Ken- 
nedy allows for an efficiency—or rather inefficiency —of 75 per cent. 
in this item alone, which is absolutely non-existent in a well- 
designed road. ‘Then he deducts 10 per cent. from the efficiency 
for loss of energy due to dead weight of electric locomotive, but 
makes no allowance whatever, apparently, for a similar loss in the 
case of steam locomotives. Yet the respective dead weights are 
almost as 1 to 6, or even 10, For the figures which he gives in 
order to arrive at the total efficiency, the following may, I think, 
with far more accuracy be considered reliable :--Mechanical efti- 
ciency of engine, preferably direct coupled, 85; efficiency of 
dynamo, 95; efficiency of line, 95 ; efficiency of motors, 90; total, 
69 per cent. 

In all this, however, it must not be forgotten that a test of the 
mechanical efficiency of the steam motor is not the furthest step 
we can take backwards, for the ratio between fuel efficiencies, or 
even average at full loads, of the stationary and locomotive steam 
motors respectively, will be at least 5 to 3, ifnot more, Although, 
therefore, the total efficiency as given above, of an electric line be 
only 69 per cent. of the engine power, whilst that of a steam line 
is assumed at 80 per cent., Pe the final ratio, based on the coal 
bill, will be, say, 34°5 and 24 respectively, a very material 
difference, 

When referring to electric tramway work, Professor Kennedy 
offers no figures at all, and therefore detailed criticism cannot 
well be made ; but he must at least wait until it can be said to exist 
in this country before he speaks of either compressed gas or the 
cable as ‘‘ rivals” to the electrical method. One gets almost tired 
of crushing down this “rivalry” which pops up from time to time 
in the imagination of men. e sooner it is realised that electric 
traction, cable traction, compressed gas and oil systems, or any 
other method that has been devised, will each have a particular 
field of usefulness or special conditions to which it is best fitted, 
the sooner there will be a chance of developing one and all, We 
all admit—or ought to—the necessity for cable lines in certain 
districts, or the economy and satisfaction given by an electric 
Service in others ; whilst on country roads, or on light agricultural 
railways, where very infrequent traffic makes cheapness the main 
object, there will be nothing so good as the oil or gas motor, whose 
superlative economy more than balances its outrageous noise and 
smell, Frank B. LEa, 

London, April 25th, 





ELECTRICITY AND TOWN REFUSE. 


Sir,—The introduction of this subject in your impression of the 
30th ult. seems to have awakened considerable interest. Your 
correspondent, Mr, A. E, Collins, seems to have made an elaborate 


experiment at Reading, and a the method employed and 
the results, The question is, ill it pay, as a general rule, to 
burn refuse, stuff already spent out, in boiler furnaces! There 
are odd items occasionally in the refuse that may impart a little 
vitality to it, but there is always a large percentage of mere dust 
and ashes which has no combustibility. Steam jets or fan blast 
would soon convert it into slag and block up thefurnace, The idea 
of generating steam with it for electric lighting would be pre- 
posterous, It seems that a little power for pumping purposes 
was obtained at Reading, but how often the engine stopped for 
want of steam is not stated, or how long it took to remove the 
30 per cent. of clinkers mentioned, and what became of the dust, 
and how much extra labour was involved. Destructors give out 
great heat occasionally, but on re-charging it falls, the heat in the 
meantime being ——— to some extent by hot brickwork, a 
spasmodic service which is unsuitable for steam boilers, except in 
conjunction with coal-burning furnaces having suitable arrange- 
ments. Upon the whole, the filth of the ash and rubbish heaps is 
such a nuisance that it had better — through a cremating 
process, so that neither smoke nor smell may proceed from it, nor 
any foul gases. The London destructors would be overdone 
altogether were it not for the large number of boiler furnaces so 
arranged as to burn trade refnse in conjunction with coal, London 
above all places would be the spot for electric lighting by using 
town refuge for fuel, if it could be accomplished and made to pay. 
None of the companies are foolish enough to try it. 
W. A. MARTIN. 
Pocock-street, Blackfriars, London, 
April 24th, 


THE KINETIC THEORY OF GASES~—VALUES OF v, B, AND y IN 
NATURAL GASES. 


Sirn,—In my last letter on the ‘ Kinetic Theory of Gases” it 
was shown that the late J. J. Waterston had determined the 
correct value of the ratio of the specific heat of ideally perfect 
gases at constant pressure and constant volume, and the velocity 
of agitation of their molecules, nearly fifty years ago. We may 
write these relations as follows:— 


7 6p 
Yi = 4/3; and 4 = ip. 


in which expressions the symbols employed have their usual mean- 
ings; the suffix ¢ denoting here and elsewhere throughout this 
letter that an ideally perfect gas is indicated. In a given quantity 
of such a gas, composed of perfectly elastic smooth spheres, when 
the pressure, density and velocity of agitation are known, the total 
energy in the gas becomes known, and is given by the equation— 

© =f sy te ec 


where M is the mass of each molecule and N their number. But 
in a natural gas whose molecules may be supposed to have a motion 
of rotation or vibration, or both, in addition to that of agitation, 
this equation must be modified, and so also must be the equation 
giving the relation between pressure and velocity. The following 
considerations are sufficient to make this point clear. It is in 
accordance with daily experience that a ball with a twist or spin 
on it will, on striking and rebounding from a rough surface, press 
against that surface during contact with greater force than if it 
had no spin. No one can have played or watched a game of 
billiards without having noticed that occasionally a ball, with plenty 
of side or twist on it, will come off the cushion quicker than it 
struck it; this increase of velocity being due to the extra pressure 
caused by the spin. 

Again, a cricket ball caught off the bat feels quite different to 
one simply thrown, and is far more difficult to hold, although the 
speed of the ball may be the same in the two cases, Thisis partly 

ue to the vibrations set up in the ball by the stroke of the bat, 
and partly to a rotary motion or spin given to it, which tends to 
make the ball twist out of the hands of an unskilful field with 
greater force than if it had been thrown by hand with the same 
velocity. The above examples are sufficient to establish the fact 
that a rotating or vibrating ball presses during impact against a 
rough surface with greater force than one moving with the same 
velocity which is neither spinning or vibrating. 

Let us assume, with Clausius, that the total energy E, in a 
natural gas is given by the equation, 


Bo=§OMNv; 2.2.2.2. -+ 
where f is some factor having a constant_ ratio to the velocity of 
agitation ; M and N have the same meaning as in (1), and ¢* is the 


mean square of the velocity of agitation, the suffix x denoting 
here, and throughout this letter, that the gas considered is a 
natural one. The value of B in the above equation cannot be 
found by the method adopted by Clerk-Maxwell ; the value 2, 
which he supposed he had obtained for it in an ideally pertect gas, 
was only that factor which he had omitted in his previous equation. 
Thus this perplexing factor was, so to speak, vainly attempting to 
call attention to its neglected self. For consider, Maxwell's equa- 
tion was B= % 
a) 
value of the velocity of agitation, becomes B = 4 


; and this, when corrected for the proper 


1 
; ; 7-1) 
it was shown in my last letter that the value of for an ideal gas 
is 4/3, hence 8 = 1; and this is the only possible value for it in an 
ideal gas, because the molecules are supposed to be perfectly 
smooth, elastic spheres, and therefore can have no vibratory or 
rotary motion. 


Now, 


The value of the product e B, or of the product °, VB, may 


be found for a natural gas as follows, Selecting hydrogen as the 
gas for which the above product is to be determined, we have in 


one pound of that gas, at the temperature of melting ice, 
8 v 
En = S * Ky To = 919324°8 ; 


where E» is the total energy in foot-pounds in the gas ; K, is its 
specific heat at constant volume ; T, is its absolute temperature 
or 493°2deg. Fah. And from this we obtain vn ,/B=7694. The 
values of the product c «/B for oxygen, nitrogen, and dry air, 
at the temperature of the melting point of ice found by the same 
method, are respectively 1956, ORS, and 2035. 

Before determining the values of vn and ,/8 separately, it is 
necessary to find the velocity of the mean square of the ideals 
of these gases, which can be obtained from the equation, 


6 | a 
“= N / - The value of x; for ideal hydrogen, at the standard 


pressure and temperature calculated from this equation, is 8551, 
and its values for ideal oxygen, nitrogen, and dry air are respec- 
tively 2099°6, 2282-5, and 2005, 
Before proceeding further in the determination of y Band vn, it 
may be mentioned that ./ 8 is an old acquaintance in disguise. 
It is in fact the reciprocal of the modulus of elasticity of 
imperfectly elastic balls. For, if we suppose in the direct impact 
of two imperfectly elastic balls that the total energy, including 
heat energy, is the same after as before impact, the part apparently 
lost being stored up in the balls as vibratory motion or heat, then, 
if the balls are of equal weight, and are supposed to be moving 
before impact with equal velocities in opposite directions, we have, 

using the usual notation, 

ty + uy =e(u tz); 
and since 7) = 7 and vw = v 
vy 


ez —~ 








the energy of translational motion. In this case, after impact, the 
total energy must be the energy of the balls before impact = »°, 
and their translational energy is 7,°._ Hence 


2 
ied 


1 


e 


"5 
We will now proceed to find the values of ,/8 and tn» lt was 
shown in my former letter that the pressure p for an ideal gas is 
given by the equation— 


— vt 
: and... 1 B= a 


mn 
where ”” ’ 
t 


, is the preseure due to the impact of a single molecule 
rr} 


of mass m strikirg the plane /?, u being the velocity of the mole- 


cule resolved in the direction normal to the plane; also F = 
is the number of the impacts cn the plane in the time ¢. Now, if 


the molecule had been one of a natural gas having a motion of 
rotation or vibration or both, its pressure during impact would 


Mt 


have been greater than . > But if we assume that the pressure 


due to the impact of the single molecule was the same as that of 


the ideal gas, which we may write - = ; and its mean velccity, 


which gives the number of impacts in time ¢ is u», the above 
equation becomes for a natural gas— 
mui. Nant 
pu=—,, *-, 
tl? 21 
or pu = ™ Nui un 
Ie °° 
A - - mN ‘. density = 
And since uj) =e: V*, and wn =n vy, andj — 38 the density =p, 
this equation becomcs, 
F Pa Vi tn (7) 
n= . . . . . . ‘ 
6 ‘ P 


Where +; and ¢n are respectively the velocities of the mean square 
of the ideal and natural gases, the suffix x denoting that the pres- 
sure is due to a natural gas. 


In the above equation, the expression ci ¢ has obviously the 
same value as ¢n2 Bin equation (2); hence 
ti = trnB 
or eres et’ 5) ay Noten aye) 
. tn ~ B 


Now we have already determined the values of 7; and ¢n «8 for 
certain gases, consequently by means of the above equation 


we may find the value for them of ./ Band of ¢,. For example, 
in hydrogen we have at standard pressure and temperature 


i = 8551 and mm vB = 7694. Hence B = a = i111, 


and since rn VB = 7694, rn = 6925 feet per second ; a velocity 
considerably higher than has been hitherto supposed. The values 
for ./Bin oxygen, nitrogen, and dry air, determined in the same 
way as above, are respectively 1073, 1:06, and 1°083, and their 
velocities of agitation at atmospheric pressure, and the tempera- 
ture of melting ice are respectively 1823, 1899, and 1877 feet per 
second. 

The values of y for natural gases can be obtained from the fol- 
lowing equation, in accordance with the method adopted in my 
first letter when finding its value for ideal gases :— 

_ Ke T +PV 
hades 
Where V is the volume of one pound of the gas at atmospheric 
pressure and the temperature of melting ice. This becomes for 
hydrogen 





919,324 + 378.475°8 A11e 
919,324 1°4115, 
The values of y for oxygen, nitrogen, and air found in the same 
way are respectively 1°4013, 1:4102, and 1°4076. 
8, Norfolk-square, W., April 19th. 





C. E. BASEVL 





REFRIGERATING MACHINES, 

Sir,—In the notice of the arrival of the Gothic, that appeared in 
THE ENGINEER of April 20th, it is stated, ‘‘It has been asserted 
that the falling off with the carbonic acid machines is so enormous 
as to render such machines commercially impracticable.” I have 
followed the correspondence on the subject of carbonic acid ma- 
chines very closely, and I am led to believe that the above-quoted 
statement is intended to refer to’ some remarks of Professor Linde, 
which are persistently misstated by the makers of the particular 
machine in question. Professor Linde has never said directly or 
otherwise that in his opinion carbonic acid machines were commer- 
cially impracticable. On the contrary, he was himself the very 
first to design and make such machines, as early as the year 1880, 
and these machines are still being worked commercially. What 
Professor Linde does think about carbonic acid may be ascertained 
by referring to his published papers, more particularly to that 
recently read before the Society of Arts, also to his letters that 
have appeared in THE ENGINEER. I particularly refer to his letter 
dated the 17th of January, 1894, which concludes as follows:— 
** Undoubtedly the amount of power absorbed by the carbonic 
acid machine is smaller than that of a cold air machine, but when 
it comes to dealing with cooling water temperatures of 88 deg. to 
100 deg. Fah., the power absorved by the carbonic acid machine 
becomes twice to three times that absurbed by the ammonia 
machine. This ratio depends on the law of nature, that at the 
critical temperature the heat of evaporation—the latent heat—is 
neutralised by the liquid heat. It is therefore impossible to prove 
contradictory assertions.” 

Seeing that Professor Linde distinctly states that the power 
absorbed by a carbonic acid machine is smaller than that of a cold 
air machine, and seeing that cold air machines are employed com- 
mercially on a very large scale, it must be admitted that the state- 
ment in your paragraph if it referred to Professor Linde, is not 
only unjust to that gentleman, but is in direct contradiction to the 
views he has expressed. What Professor Linde maintains, and 
what I think cannot be disputed, is that, under usual working 
conditions carbonic acid machines are inefficient and expensive for 
producing refrigeration, as compared with machines on the 
ammonia compression system. T. B, LicHTFOOT. 

April 24th. 

(For continuation of Letters see page 360) 








THE INCORPORATED AssocIATION OF MUNICIPAL AND CoUNTY 
ENGINEERS.—The following arrangements have been made for the 
Yorkshire District meeting, to be held at Keighley, on Saturday, 
the 5th May, 1894. 10.30 am.: Meet in the Council Chamber, 
Municipal-buildings; the Mayor, Mr. Councillor Paget, and other 
members of the Council, will be present. The borough engineer, 
Mr. W. H. Hopkinson, will read a short r on ‘‘ Sewerage, 
Sewage Farm and Filter Beds for Filtering Water for Town 
Supply.” 11.80 a.m.: Visit to sewage farm. 12.30 p.m.: Refresh- 
ments at Municipal-buildings, provided by his Worship the Mayor. 
1.30 p.m.: Proceed in wagonettes to the filter beds, calling ex route 
at Oakworth House, the residence of Sir Isaac Holden, M.P., who 
has kindly consented to allow the members to visit his grounds 
and winter gardens. 3.0 p.m.: Arrive at filter beds; Oldfield, five 
miles from Keighley. 3.45 p.m.: Refreshments at filter beds, 
provided by Mr. Alderman Brigg, chairman of the Sewage Farm 





v 
Now 8B is, according to definition, the ratio of the total energy to 





Committee and the Waterworks Committee. Discussion on paper. 
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SAN ROQUE DAM, ARGENTINE REPUBLIC. 


THERE is a tendency in human nature to set quantity 
before quality ; to hold up the biggest, rather than the best, 
for public admiration. Many people in England think that 
the striving after size is to be found, in a greater degree, in 
the United States than anywhere else; but those who know 
both countries will agree that this propensity is even more 
developed in Argentina. They claim to have the largest 
farms, the largest flocks of sheep, the longest stretch of 





paratively insignificant casualty could have such disastrous 
consequences, the effect of a serious accident to the dam 
itself would be incomparably greater. 

The city of Cordoba, like that of Mexico, and several of the 
old Spanish cities in America, is in a valley, with hills on all 
sides. The river, which collects the rainfall from a large 
area in the Sierra de Cordoba, flows rapidly till it approaches 
the city. Here, though an embankment has been made, the 
bed is considerably wider than in the upper part of the 
stream, and the fall less rapid. After passing through the 


country. The journey from Cordoba to San Roque can only 
be made on horseback over a very bad road, so that the dam 
is rarely visited by strangers ; but as the reports of leakages 
increased, the Director of Public Works at Buenos Ayres 
instructed Mr. Frederick Stavelius, an engineer who has been 
many years in Argentina, and is well known in the country, to 
make a careful examination of the work, and report, 
Figs. 3 and 4 show the dam during the construction, and 
| Figs. 5 and 6 the same when finished, looking at it from 
the inside and outside respectively. 


























straight railway track, the highest tunnel, and the largest entire length of the city, it leaves it by a pass on the opposite Mr. Stavelius’ Report is dated August 6th, 1892. He com. 
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Fig. 1—PLAN OF CITY OF CORDOBA AND SURROUNDING COUNTRY WATERED BY THE SAN ROQUE RESERVOIR 


covered market in the world; and recently they have added 
the largest reservoir to the list. 

This reservoir is about twenty miles above the city of Cor- 
doba, capital of the province of that name ; and it is formed 
by a dam across the Rio Primero (First River) at the junction 
of two of its tributaries, the rivers San Roque and Cosquin— 
see Fig. 1. Details of the dam are shown on Fig. 2, the 
dimensions being given in metres. The extreme length at 
top is 575ft., and the height above the river bed 120f{t. The 


ELEVAC/ON 





side, and eventually flows into the Mar Chiquita. Cordoba 
was, till recently, the second city in Argentina as regards 
size ; but now it has been outstripped by Rosario. It is still 
the second in importance, and is the oldest city in the 


mences by criticising the design, and then the execution. 
A dam intended for the largest reservoir in the world, is not, 
he says, a suitable object for experiments in construction. 
|The thickness of the wall at the top should be 18ft. Sin., 


country. It has some very fine buildings, including the | according to Rankine’s formula; but it had only been made 


cathedral and university, both nearly 300 years old; though | 16ft. Sin. 


Variations of this description from established 


the latter has been considerably extended recently. The | practice should at least be compensated for by good materials, 


observatory was founded by President Sarmiento, and placed 
under the direction of Dr. B. A. Gould, in 1871; it is now 
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and exceptionally good workmanship ; but he says that after 
careful examination he finds that both are bad. An excava- 
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Fig, 2—SAN ROQUE DAM—ELEVATION, PLAN, AND SECTIONS 


wall is 16ft. 5in. wide at the top, and 96ft. 9in. at the toe. It 
is built throughout of rubble masonry, from undressed stone, 
quarried close to the site. When full, the greatest depth at 
the dam is 112ft.; and it then contains eight thousand million 
cubic feet of water, covering an area of four thousand acres. 
It was finished in 1889, and laudatory notices immediately 
appeared in the Buenos Ayres papers, not only praising its 
size, but the manner in which it had been constructed, and 
declaring it to be a finer piece of work than the magnificent 
dam of the Croton Reservoir in New York, and very much 
superior to anything similar in Europe. Unfortunately, in 
1890, there was a sudden flood in Cordoba; most of the 
streets in the lower part of the city were under water, and 
over 200 people were killed. It was at first thought that the 
dam had burst, but on investigating, it was found that the 
damage was caused by the side wall of one of the overflow 
channels breaking away. It was then seen that if a com- 


managed by Dr. J. M. Thome. Both names are well known 
to astronomers, by whom the work done at Cordoba observa- 
tory, in mapping out the stars of the Southern Hemisphere, 
is highly valued. The river is crossed by four bridges, within 
the city limits ; the oldest of these was built by the late Mr. | 
Thomas Brassey in 1870. Were the San Roque Dam to give 
way, the observatory, which is on an eminence, would not 
suffer; but the cathedral, the university, and the greater part 
of the city, would disappear. 

For this reason, the rumours about the safety of the dam 
caused great anxiety to the inhabitants of the city. They | 
were no longer quite so proud of having the largest reservoir | 





tion was made into the side of the dam, some 250 cubic feet 
being removed. He then found that it was built entirely of 
rubble masonry, and that no regular courses had been followed. 
This can, to a great extent, be seen by Fig. 4. The work 
seemed to be merely thrown together; in some parts the 
stones touched, in others there were spaces of at least 8in. 
between them. It had all been built by piecework, and the 


| men had merely tried to get as many cubic yards into their 


week’s work as possible. Mr. Stavelius expresses himself as 
astonished at the negligence displayed, and in this he probably 
refers merely to the lack of supervision ; for an engineer who 
knows Argentina as well as he does, must be aware that the 


in the world, in their immediate neighbourhood, when they | masons and bricklayers of that country, whether Italians or 
were in constant peril of being annihilated by it; and they natives, possess an infinite capacity for bad workmanship, 
were quite willing to admit that one quarter of its cubic | unless they are carefully watched. And yet, during the last 


capacity would have been sufficient, not only for the water- 


six or seven years, men of the same class have been 


supply of the city, but for the irrigation of the surrounding doing at the Buenos Ayres Port Works masonry which 
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would be considered good work in any city in Europe. 

The mortar had been made of one part of imperfectly cal- 
cined lime mixed with five parts of dirtysand. Pieces picked 
out crumbled easily, and frequently left a white mark on the 
hand when rubbed. The overflow channels will carry off 
2800 cubic feet per second on each side, but are not large 
enough to prevent the level of the water rising during floods. 
For instance, in December, 1890, the contents of the reservoir 
were augmented by 1500 million cubic feet in six hours, 
a quantity that the existing channels will not carry off in 
three days. At a height of 40ft. above the river bed these 
channels leave off suddenly, and the concussion caused by the 
falling water is like thunder. The tiles on roofs at some 
distance are loosened, and it is thought that the excessive 
vibration is one of the causes of the more recent cracks which 
have appeared in the dam. 

The outlets, marked ‘ Desarenadores”’ on Fig. 2, are 
wrongly designed, and do not serve the purpose for which 
they are intended. The sectional area where the water 
enters them is 24 square feet, and where it goes out the area 
is 74 square feet. This causes a current, with sufficient 
velocity to bring sand, and even big stones, into the culvert, 
but not to remove them. This part of the work is also very 
badly done; only common mortar being used, with joints 
sometimes two inches wide. Mr. Stavelius recommends that 
they shall be made parallel, and re-lined with dressed stone, 
or at least with good brick; and that the outfall channels 
shall be prolonged till they reach the level of the river bed, which 
they should enter at an angle of 45 deg. But his most impor- 
tant recommendations are :—Firstly, that the reservoir shall 
only be filled to the height of 72ft., the capacity at this level be- 
ing 2000 million cubic feet; secondly, that a wall 2ft. 6in.or 3m. 
thick of good extra well-burnt bricks carefully set, shall be 
built right across the front of the dam, entering eight or ten 
feet into the rock on either side, and bonded into the main 
structure; a mortar consisting of one part of Portland 
cement to two of clean sand being used; and thirdly, that 
the water level should be carefully watched, and kept low 
when the season for heavy rains approaches. If by taking 
this precaution they are unable to keep the water at a depth 
not exceeding 72ft., it will be a question whether additional 
overflow-outlets should not be made by tunnelling through 
the rock at that level. There are also some minor recom- 
mendations in the report, such as that rollers should be used 
instead of rails as guides for the sluice valves; and that an 
arrangement for gearing should be adopted whereby three 
men could lift one of them in less than thirty-six hours. 

Figs. 7 and 8 have no reference to the San Roque Dam, 
but show that of Mal Paso, a smaller dam on the same river. 
Engineers, and those who employ them, can frequently learn 
more from other people’s mistakes than from their most 
brilliant successes. The Cordoba Irrigation Company has 
been at the expense of constructing a reservoir to hold 8000 
million cubic feet of water, when it only required 2000 
millions. Having incurred this enormous unnecessary out- 
lay, it has made a slight economy by the use of inferior 
materials; it has by piecework, without proper inspection, 
held out an inducement for bad workmanship; and, above 
all, it has neglected to supervise the supervisors, If an army of 
workmen is required to carry out an important construction, 
that army requires other officers besides the general and the 
sergeants. The general may be absent, but we may compare 
the chief resident engineer to a colonel, who should have his 
captains in charge of the various departments, with active 
lieutenants to see that their orders are carried out. Many 
thousands, perhaps millions, of pounds are wasted annually, 
not only, as in this case, because works are put in hand 
before they have been properly studied, but because one 
engineer is expected to do the work of two, or even three, 
and incompetent or inexperienced men are put into positions 
of trust, to save a few hundreds in the total cost of an under- 
taking. This is mistaken economy, even in England; but 
in countries like Argentina, Brazil, or Mexico, the error is a 
more serious one. With the poor class of labour obtained in 
these countries, adequate supervision is the first requisite, 
when work is to be done without needless outlay. 








THE RELATION OF MACHINERY TO COMMER- 
CIAL AND INDUSTRIAL DEPRESSION. 


THE benefits derived from the use of machinery have thus far 
outnumbered the disadvantages, and there has been sufficient 
employment in most countries for the major part of the people: 
yet there have been serious industrial dislocations consequent 
upon the adoption of new processes by which the industrial and 
commercial interests of great populations have been revolutionised, 
and intense suffering brought to displaced artisans and labourers. 
A notable example of this is found in the effect of European 
machinery upon the hand loom industry of India, whereby millions 
of handicraftsmen were forced into the already congested ranks of 
agricultural labour. Thus, closing the present account, a balance 
may appear to the credit of machinery; but what of the future? 
Indeed, what of the present? And what part has machinery 
played in bringing about the industrial world’s present unsatis- 
factory condition / 

Under the old industrial régime, exchanges were slow and of small 
volume, nearly every country providing the food its people con- 
sumed, the greater part of the textiles worn, and the ie used. 
It was not until feudalism died and industrialism found a home in 
the free cities that man’s inventive faculties were brought into 
constant use other than as anaid to the armed hand of the ruler. The 
decay of feudalism was coincident with the development of 
industrialism, with the birth of civic freedom, and with an 
enormous increase of mechanical aids to labour. 

Estimating the power of steam, and exhibiting its beneficence, 
by showing the numbers of men and horses to which its applications 
are equivalent, has been, and still is, a favourite employment with 
those who ever prate of ‘‘the progress of the race and the march 
of improvement.” Few think it worth their while to attempt 
to either measure the present, proximate, or ultimate effect of such 
tremendous forces upon individual and national welfare, and what 
must be the inevitable result if this ‘‘march of improvement” 
continues without a commensurate increase of the individual 
power to consume, on the part of the great mass of the populations. 
The mass is made up of wage earnersand cultivators, and constitutes 
at least four-fifths, and probably nine-tenths, of the world’s con- 
sumers of the products of manufacture. Nor do those optimists 
ever stop to inquire if such an increase of consumptive power is 
probable or even possible, 

Fortunately for those living in the nineteenth century they came 
upon the stage at a time when a great part of earth’s most pro- 
ductive areas, such as temperate North and South America, 
Australia, and a part of South Africa, was being subdued ; when 
new regions were affording ample scope for enterprise and homes, 
and employment for the immense swarms yearly leaving the Euro- 
pean hive ; when countries were being Sivclaped exceptionally 
productive of all the precious and useful metals, and, more im- 
portant than all else, assuring, by their ability to grow a great 
surplus of food and fibre, the comfort of the new populations and 
those remaining in the ancestral lands, That is, conditions have 





been the most favourable possible for a great and wholly unex- 
ampled increase of agricultural, textile, and metalliferous produc- 
tion, and a rapid absorption of the products of manufacture by 
new communities lacking the capital and equipment necessary for 
the domestic production of the wares required. The demands of 
the new communities for manufactures have been supplemented by 
those of the inferior races who are concurrently subjected to the 
domination of Western commerce, while the machine-made pro- 
ducts of England, Holland, France, and Flanders displaced those 
of the domestic hand loom among the enormous populations of 
India and Asia generally. 

Under conditions which have existed respecting undeveloped 
agricultural areas ; the facility with which the emigrating myriads 
were able to found new homes ; the creation of new markets in the 
younger communities; the extension of commerce among the 
inferior peoples; the coincident and consequent destruction of 
a very considerable part of the domestic industries of India and 
other Eastern countries; the creation of vast manufacturing, 
transportation, and agricultural Bee eyes and the ease with 
which an adequate supply of f and fibre has been secured 
by the cultivation of newly subdued areas of surpassing fertility 
—all these since the inventions of Watt, Whitney, Hargreaves, 
Arkwright, and Cartwright have made it possible to multiply the 
productive power of each labour unit employed in manufacture 
and related industries almost indefinitely, without effecting such 
industrial and commercial dislocations as to cause widespread 
suffering, except in India and lesser districts. But these condi- 
tions no longer obtaining, it becomes a very serious question how 
much further the progressive application of labour-saving devices 
can be carried without grave yee wom of both industrial and 
social conditions, unless there shall be a concurrent increase of 
individual power to consume commensurate with all increase, past 
and to come, of the unit power to produce. Hence the problem 
of the distant as well as the proximate future resolves itself into 
one of the possibility and probability of such an increase of the 
power to consume as will absorb not only all the commodities which 
an industrial equipment and labour force already much too great 
can turn out, but all that can result from further augmentation of 
each labour unit’s productive power. This is the most serious 
problem that has ever confronted the human race, and is the most 
serious it can ever confront except the somewhat remote one of 
providing the food for a population that now increases four times 
as fast as does the food-bearing area, 

This problem involves an inquiry as to the measure in which the 
unit power of production has increased this century. Adam Smith 
died without a knowledge of the condensing steam engine, the 
cotton gin, or the electric telegraph. He had never seen a railway, 
steamship, or grain harvester, and knew probably little of the 
spinning jenny, power loom, or of 1 per cent, of the many 
rama, of labour-saving devices brought into use during the 
last hundred years, that have certainly multiplied the unit power 
of production, in the sum of all manufactures not less than fiftyfold 
—and probably more than a hundredfold. In cotton spinning, one 
man and two boys now produce as much yarn as did 1100 spinners 
using the single-spindle hand wheel ; and one operative employed 
in weaving turns out forty to fifty times as com clei as did the 
hand-loom weaver. It is manifest that there can never be an 
equivalent increase of the unit-power to consume cotton goods, 

In the case of woollen and other superior textiles, the increase 
of unit productive power has been less, yet it has been far in 
excess of any possible increase of the unit power to consume. 
Moreover, in most textile manufactures the robust hand-loom 
weaver has given place to the female and child, and this sends the 
male descendants of the hand-loom operative to the recruiting- 
office in increasing numbers. 

Formerly lace-making was a household industry of great im- 
portance in Western and Central Europe, but machine-made lace 
has displaced the greater part of the hand-made ; and while it is 
impossible closely to approximate the amount of labour thus dis- 
placed, it is very great, as has been the distress thereby brought to 
villager and peasant, whose meagre incomes have been cut in 
twain, with much of their purchasing power destroyed. Lace is a 
luxury, and while cheapened production has extended its use, this 
extension bears but a slight proportion to the labour displaced. 

Swiss watchmakers were able to turn out an average of forty 
watches a year. Each operative in an American factory turns out 
from 250 to 300 watches yearly, hinery displacing fully 80 per 
cent. of the labour. While the lessened cost of watches has greatly 
extended their use, such extension is far from being commensurate 
with the increase of each labour unit’s productive power. When 
the whole population shall be fairly well supplied with an article 
so durable, and the cost of food shall absorb an increasing propor- 
tion of diminishing individual revenues, the power to consume 
watches will decline, and the displacement of labour will be 
severely felt in such communities as that of Switzerland. Even 
now, the power to produce is so excessive that prices are main- 
tained only by combinations to restrict the number of watches 
made. With the multiple forms of wood-working machinery, the 
labour of one man now equals that of one hundred in the days of 
Adam Smith, except in the finest cabinet and carriage work. 
Similar reductions have been made in the labour involved in the 
production of articles made of both wood and metal, and in all 
such forms the lessened cost of production increases consumption 
in only small degree. 

In the paper-making and leather industries the labour displaced 
by improved processes averages quite 95 per cent. 

The amount of labour displaced by machinery in the boot and 
shoe trade is a fairly well-kept vite secret, but the proportion 
is very great, although the retail price of the product falls but 
slowly; and the increase of unit consumption: is so slight as to 
afford no compensation for the increase of the unit power of pro- 
duction. In the very nature of the case there can be no great 
increase of the unit power to consume. 

Telephones are machines which have displaced labour by the 
elimination of the messenger, but they enable no one to consume 
the product of labour except as a result of their construction and 
maintenance. This is a mere trifle. 

On the other hand, while the telegraph may be calleda hi 
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relatively small as compared with an enormous increase of the unit 
power to produce. 

It is impossible to even approximate the increase of unit power 
of production in such employments as quarrying, mining, and the 
carriage of sea-borne commerce, by reason of the applination of 
labour-saving devices and the substitution of large steam craft for 
the smaller sailing vessels. The steam engine, electric lighting of 
mines, the diamond drill, compressed air, coal and rock cuttj 

ines, and an i able array of other devices have lessened 
in an extraordinary — the labour force required to accomplish 
a given end ; just as the enlargement of the water craft and the 
railway vebicle and the substitution of steam for sails have increased 
immensely the unit power to move commodities and people by land 
lake, river, and ocean. This displacement of labour, increasing 
now at a progressive rate, has been accompanied by not the least 
increase of the unit power of the labour employed to consume the 
products of other labour, except in the measure of the reduction jn 
the price of such products. 

In the conversion of ore and metals into useful forms, machinery 
and labour-saving processes have effected nearly as great an in. 
crease of the labour unit’s productive power as in the case of 
textiles, although the ratio of increase varies with every product 
Still, each workman now employed in such industries has quite gs 
great an average productive power as had 100 in the days of Adam 
Smith. 

For each operative employed, the Burden horseshoe machine 
turns out as many shoes as 500 blacksmiths can make with 
anvil and hammer ; and a single nail-making machine turns out for 
each gd unit employed, more nails than 1000 men could shape 
by hand. 

Y although in agriculture the displacement of labour by machinery 
has been relatively much less than in other forms of production, even 
in the United States, Canada, Australasia, and Great Britain, where 
alone it has come into generai use, yet so great has been its effect 
that Mulhall estimates the productive power of one unit of 
American agricultural labour as equal to that of nine in Europe, 
If the small size of most European holdings did not preclude the 
use of machinery, there can be no doubt that the displacement of 
agricultural labour upon the Continent would be nearly as great 
as in the United States. In America, notably in the northern and 
western States, the use of farm machinery has been stimulated by 
scarcity of labour in recent periods, and by the siz2 of farms, 
Large farms render profitable the use of appliances that the oceu- 
pier of the small holding can afford neither to buy nor to operate, 
and this, again, has a very pronounced tendency to increase the 
size of farms. 

Probably the use of labour-saving devices and the cessation in 
large part of forest removal, have, since 1850, quintupled the pro- 
ductive power of each labour unit employed upon American farms; 
but it is certain that this increase of the unit power to produce 
has, so far as the whole food-consuming populations of the tem. 
perate zones are concerned, been offset by but slight increase of 
the unit’s power to consume farm products; and the excessive 

roduction of food by reason of the cultivation of too many acres, 
facilitated and made possible in some degree by machinery, has 
greatly reduced the power of the labour units employed on the 
farms in the United States, as elsewhere, to buy of the products 
of the fabricants’ labour. So far as food staples are concerned, 
machinery, from the very nature of things, exerts a most disastrous 
effect upon the agricultural wage worker by lessening his employ- 
ment without the possibility of compensation for the community 
by increase of unit consumption of farm products. Machinery has 
driven the farm labourer out of the field and to the crowded rail- 
way, mine, and factory, where he comyetes with others for employ- 
ment rapidly growing relatively less, 

Had it been possible to reduce to the American ratio the labour 
required to cultivate a given number of acres in Europe, India, 
China, and Japan, and had the displaced workers been forced into 
the ranks of those fabricating and distributing wares, as they 
necessarily must have been, what a frightful condition would now 
be that of the wage-earners of all lands! Yet this would have been 
but a further exhibition of ‘‘the progress of the race and the 
march of improvement.” When we contemplate the possibility of 
such conditions, we can heartily commend the wisdom of the 
Chinese ruler who, legend hath it, caused all the farm machinery 
in the empire to be destroyed, and its reconstruction prohibited 
upon pain of death, because it robbed the people of the employ- 
ment necessary to their very existence. 

Were it possible to substitute machinery for hand labour in 
India, in the same ratio to cultivated acres asin the United States, 
nearly or quite half of a population of 300,000,000 would thereby 
be deprived of the work and earnings absolutely necessary to their 
existence, as there is no other possible employment. 

The industrial equipment of the western nations is quite sufficient 
to supply the whole world’s population with much more of nearly 
every product of manufacture than can possibly be consumed. 
There are great and rapidly increasing additions to the industrial 
equipment of India, China, Japan, and even of such countries as 
Afghanistan, by the adoption of western processes and the best 
machinery of European make. The cultivator’s power to purchase 
has been greatly diminished, the world over, by reason 
of excessive additions to the cultivated acreage, made mostly 
in the United States since 1870. The revenues and expendi- 
tures of artisan and labourer everywhere are _ steadily 
decreasing because of lack of work, due to the inability 
of cultivators to buy as largely as formerly of the product of 
others, and by reason of the enormously increased power of each 
industrial unit to produce. Vast masses of labour are partially 
idle, and retain but little purchasing power, which have heretofore 
been engaged in the construction of steamships, railways, and 
existing industrial equipments. All this being so, it would be 
wholly unaccountable had not activity and prosperity given place 
to stagnation, vanishing profits, lower wages, idleness and distress, 
as well as to a constantly diminishing ability to consume wares for 
the production of which the available labour is as excessive as the 
equipment, 

Excessive power to fabricate has destroyed much of the power 
to 








it appears to have added to rather than diminished employment. 
This cannot be said of the general applications of electricity, 
which are daily displacing more and more labour, a notable 
example being the device for stamping letters automatically. 

Railways have displaced the stage coach, the canal boat, the 
carter, and lake and river craft of every description; still it is 
questionable if their construction and equipment have not, till this 
time, added to the sum of employment; but for the most of the 
civilised peoples the work of railway construction and equipment 
has | ly been accomplished, and yet they may be looked upon 
as wholly beneficent, as aiding the labourer by increasing his 
mobility and distributing his products, which otherwise, in some 
cases, would decay at the place of production. In fact, railways 
and telegraphs differ radically from productive machinery, 
although they so greatly facilitate production by speedy com- 
munication and transport, and by bringing material with regularity 
to the place of conversion, Yet the sum of labour now employed 
in transporting by rail a given quantity of commodities is not 
more than half—if more than one-third—of what it was thirty 
7 since, and the power of the labour unit to transport increases 
yearly. 

A most notable instance of the increase of unit productive power 
is found in the latest forms of the printing press, which turns out 
hundreds, and probably thousands, of times as many square feet of 
printed matter for each pressman employed as did the hand press 
of Franklin’s day. The type-setting machine is sending the com- 
positor to the rear with great celerity, as other machines are send- 
ing to the rear the makers of the cheaper books, while diminishing 
the labour required on the higher priced. Unlike wheat, shoes, 
and such indispensables, the lessened cost of printed matter in- 
creases the unit power to consume, but even here such increase is 





the products of manufacture; and the low price 
of food and fibre, due only to an excess of cultivated acres and 
the resulting excess of agricultural production, intensifies this 
inability to consume, by diminishing the landowner'’s and the cul- 
tivator’s power to command the products of others. 

In short, the commercial and industrial world suffers from such 
an excess of all forms of productive power as greatly to lessen the 
consuming nape of any given population for everything except 
indispensable articles of food, And this is wholly due to an in- 
crease of the unit power to produce fabrics; that is machinery 
alone bas produced this condition. 

Only in the direction of soil production is there any great and, 
at the same time lasting improvement probable, or even possible ; 
and here only because of man’s inability to wnat if with all the 
aids at his command, the acres which are actually or potentially 

roductive, and which are now so nearly occupied as to not much 
lager make it possible to grow a plethora of grain, meat, and 
cotton. 

On the other hand, the products of manufacture are easily cap- 
able of infinite multiplication, as, given the food, is man, And 
their production in excess of the power to consume is assured by 
existing conditions, which indicate an indefinite if not an unending 
period of falling wages: lower prices for all products, other than 
those of the soil, where not maintained by combinations to restrict 
production ; a ratio of profits —s as do prices, and a general 
if gradual lowering of the standard of living. 


Aside from the passing effects of an acreage long excessive, but 
now little if any in excess of current needs, these results, deplor- 
able as they are, follow inevitably from the enormous increase of 
each labour unit’s power to produce. Such increase is directly 
traceable to the adoption of labour-saving devices that were but 
mere possibilities in the days of Adam Smith,—The Suv, USA, 
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RAILWAY MATTERS. 


Ar a meeting of the Channel Bridge and Railway 
Company, held on the 28rd inst., Sir Andrew Clarke in the chair, 

resolution was ssed approving the Bill before Parliament in 
relation to this undertaking. 


Ir is stated that the last rails have just been laid on 
the Great Northern of Sweden Trunk Railway to Boden, on the 
Julea-Gellivara Railway, a line commenced in the time of Oscar I., 
Kin , Oscar's father, so that troops landed in the Ofoten Fjord, in 
Norway, on the North Atlantic, might enter Finland by rai! and 
transports in less than a week, 


Tur latest street tramway car motors brought out and 
used in the States, showing the most advanced designed practice, 
are of 30-horse power. These are for working large cars, such as 
would be hauled by two horses with the assistance of a trace horse 
on heavy inclines ; 35-horse power to do at the outside five horse 
work. ‘This does not look like much advance, yet this power is 
generally put on such cars, 


Tur Transcaspian Railway, which, when it was opened 
in 1885, paid—according to the Railway News—2 per cent. 
interest, in 1893 paid 4 per cent. The quantity of goods sent by 
Russia to Central Asia by this railway is described as being enor- 
mous. The town of Bokhara is stated to have purchased twenty 
million roubles’ worth of Russian goods in one year. Russia hopes, 
when it has completed the customs cordon along the Amu Daria, 
to increase its exports to Central Asia still more. 


Tur Bellmouth Tunnel at Stobcross, where the Lanark- 
shire and Dumbartonshire Railway branches off the Glasgow 
Central Railway—both undertakings now under construction and 
to be worked by the Caledonian Company—is the largest structure 
of the kind in the kingdom, being 158ft. 6in. in length, widening 
oat from 29ft. span at one end to 58ft. span at the other, the arch 
rising 7ft. in the length. This work required great skill and 
ingenuity, inasmuch as upwards of 300 trains per day pass over 
the line at this point. 


Tur Indian Reliwey Companies Bill, of which Mr. 
Fowler has charge, enables railway companies in our Asiatic 
dzpendency to obtain powers in regard to the payment of interest 
out of capital, similar to those frequently conferred by Parliament 
upon railway companies in Great Britain and Ireland. The 
Standing Orders of the House of Commons permit the introduc- 
tion of bills authorising railway companies to pay interest out of 
capital under certain conditions. It is yoy that, in the case 
of Indian companies, the Secretary of State shall impose the 
necessary restrictions, a function performed at home by a private 
bill committee, 


Ir appears from statistics collected by M. L. Beguin, 
and communicated to the Echo des Mines, in order to establish the 
coefficient of safety enjoyed by travellers in England, France, and 
the United States, that in England only one passenger is killed in 
29,000,000 ; in France, one in 20,000,000 ; and in the United States, 
one none for every 3,000,000 travelling. Tbe author concludes 
that, considering the area of France is three times greater than 
that of England, so that the railway mileage is greater, and that 
the underground railways of London carry a large number of 
passengers with very slight risk, French railways afford the 
greatest amount of safety. 


An inspection of the girder bridges, &c., on the new 
Dore and Chinley line was made by a party of Midland Railway 
officials and directors on the 19th inst. All the bridges were 
tested, and the special train returned to Sheffield in the evening. 
Goods traffic is now being carried over the line. No date has been 
fixed for the express trains between Sheffield and Manchester, 
which will be the first of the passenger service. The company 
expects to commence running local trainson July Ist. The stations 
are Dore and Totley—where the Midland main line is left— 
Grindleford Bridge, Hathersage, Bamford, Edale, Chinley, and 
Chapel-en-le-Frith, where the main line is again reached. 


Susscription is invited for the shares of the Tramway 
Motor Company, with a capital of £200,000 in 5000 preference 
shares and 15,000 ordinary shares of £10 each. The object of the 
company is the purchase and working of the Connelly motor 
patents and certain licences of the Trusty oil engine as applied to 
this purpose, and some of which are special for tramway motor 
uses. The high character of the oil engine employed is well known, 
and the Connelly gear has been employed in the United States and 
also for some months on the Connelly motor car which has been 
running on the London, Deptford, and Greenwich Tramways. It 
was illustrated in our pages on September 30th, 1892, and is a disc 
and roller friction gear. The subscription list closes to-day for 
London and to-morrow for the country. 


THE much vexed question of what route should be 
chosen in order to place St. Petersburg in connection with the 
White Sea has been finally settled by the selection of the Vologda- 
Archangel line. The strategic and commercial importance of some 
such line has long been recognised, and now that the deliberative 
stage, which is always very lengthy in Russia, has been passed, 
the work will probably be begun and pushed on with vigour, in- 
cluding a heck port in the White Sea, open all the year by the 
gulfstream. Three years will probably see the new line approach- 
ing completion. At the same time, it has been almost decided to 
put the Transcaucasian Railway in communication with the central 
system of Russia. This would be equivalent to making a direct 
through communication up to Samarcand, and the St. Petersburg 
correspondent of the Standard says there is some talk, when this 
is accomplished, of giving the Zone tariff a trial in Russia, which 
certainly offers a fair ficld for the experiment. 


WaritinG to the Society of Arts on railways in India, Mr. 
Hyde Clark says :—‘‘ When I was concerned, some fifty years ago, 
with S:r R. Macdonald Stephencon, Mr. Heath, Mr. John Chapman, 
and Sir W. P, Andrew, in the advocacy and establishment of rail- 
ways in India, in which we met with great obstruction from the 
Government authorities, a Government could sufficiently discharge 
its duties to its subjects by making a provision of any kind of com- 
mon roads. Since then the world has altered, and a partially 
civilised South American State must supply its people with an 
adequate provision of railways. The authorities ruling India have 
neglected this duty, and in some years have not spent a shilling or 
eight annas per head in providing railways. In the discussion at 
our Society and in other places, it has been discovered that 
financial difficulties stand in the way. As a matter of practical) 
economics it is not easy to understand this, Poorer com- 
munities have managed to find railways. As railways 
are reproductive directly and indirectly, some way is found of 
employing the credit of the community in providing funds, Prac- 
lice, experience, and common sense are all in opposition to the 
Government neglect of railways, and in favour of their duty of 
providing them. With regard to the cost of bullock-power, my 
friend Mr. W. Martin Wood will find that distinguished engineer, 
the late Daniel Adamson, did not rate bullock-power too high at 
6d. per ton per mile. If Mr. Wood will refer to my old papers 
and data on the cost of bullock-power in India, he will find costs of 
1s., 1s, 6d., and 28. per ton per mile at old prices. It is the same 
in other parts of the world as to animal-power. Even water-power, 
when properly calculated, comes out very differently from what 
is imagined. A sufficient test can be found in a patent fact that 
the St. Lawrence, the Mississi pi, and the Plate have no more 
prevented railways than the Nile, the Ganges, or the Nurbudda. 

/ntil adequate provision has been made for railways in India, the 
development of the countries and the welfare of the populations 
will be retarded, No man does good to India who resists the 
teachings of long and general experience, and of common sense.” 


NOTES AND MEMORANDA. 


Tuer death-rate last week in thirty-three great towns of 
England and Wales was 18°2 per 1000, 


In Greater London 8295 births and 1898 deaths were 
registered, corresponding to annual rates of 289 and 166 per 1000 
of the estimated population. 


In London 2457 births and 1511 deaths were registered 
last week, or 290 and 201 below the average numbers in the cor- 
responding weeks of the last ten years, e annual death-rate 
declined last week to 18+1, or less than that per 1000 of the aggre- 
gate population of the thirty-three great towns. 


AN arrangement for heating water by an incandescent 
electric lamp in the lighting circuit has been devised by M. Léon 
Pitot, of Paris, by which he utilises 85 per cent. of the heat given 
out by the lamp. He claims that an eight-candle lamp will main- 
tain the water at a temperature of 40 deg. Centigrade = 104 deg. 
Fahrenheit, while a sixteen-candle lamp will maintain it at boiling 

int. The receptacle, holding about a pint, affords, with the 
arger lamp, boiling water in ten minutes, 


AN interesting paper on “ Tangential Water-wheels,” 
written by Mr. John Richards, and reprinted from Cassier’s Maga- 
2ine, has been published by the Industrial Publishing Company, of 
San Francisco, It contains a study of the various forms of buckets 
used in turbine wheels; and more especially in such wheels as the 
Pelton, and supports a modified form used by the makers of the 
Knight tangential wheel. Reference is also made to the discrepancy 
between experimental and theoretical hydraulics as relating to the 
design of water-wheels and turbines. 


In continuation of the statistics of the imports of hay 
into the United Kingdom during the year 1893 the Board of Trade 
Journal gives the following figures for the months of January and 
February of the present year:—North Russia, 13,382 tons; Den- 
mark, 1060; Holland, 3085; Canada, 2012; United States, 33,896; 
Chili, 1251; Argentine Republic, 365. The amounts for the corre- 
sponding months were: — Denmark, 270 tons; Holland, 1846; 
Canada, 721; United States, 10,393; Argentine Republic, 3320; 
the total for January and February, 1894, being 58,712 tons, against 
17,616 tons in the corresponding months of 1893, 


Art the last meeting of the Meteorological Society, Mr. 
Richard Inwards, F.R.A.8., President, delivered an address on 
some phenomena of the upper air. After describing the effects of 
rarefied air on animal life and natural phenomena, Mr. Inwards 

roceeded to give an account of various balloon ascents which had 

en undertaken, with the object of making meteorological observa- 
tions. In 1850 Messrs. Barral and Bixio, when they had ascended 
to 20,000ft., found the temperature had sunk to 15 deg. Fah.; but 
this was in a cloud, and on emerging from this 3000ft. higher, the 
temperature fell aslow as - 38deg., or 70deg. below freezing 
point. In 1862 Mr. Glasier and Mr. Coxwell made their famous 
ascent, when they reached an altitude of about seven miles from 
the earth. A short time ago a balloon without an aeronaut, but 
having a set of self-recording instruments attached, was sent up in 
France ; and from the records obtained, it is shown that a height 
of about ten miles was attained, and that the temperature fell to 
— 104 deg. Fah. 


In their report on the composition and quality of daily 
samples of the water supplied to London, for the month ending 
March 31st, 1894, Prof. W. Crookes, F.R.S., and Dr. William 
Odling, M.B., F.R.S., say :—‘‘ The rainfall during the month of 
March has been of a somewhat peculiar character. The mean 
quantity for this month, over a period of twenty-five years, is 
1°59in., and the actual amount of rain recorded at Oxford has been 
1-67in., showing an excess of 0°08in. But nearly the whole of this 
rain fell during the first half of the month, no less than 1°29in, 
falling in three days, the Ist, the 12th, and the 14th. During the 
second half of the month, from the 15th to the 29th inclusive, not 
a drop of rain fell, and on the last two days only 4-100ths were 
sessetied. As far, therefore, as regards the filling of the springs and 
underground storage strata, the month just past may be considered 
adry one, inasmuch as the bulk of the very heavy rain of the three 
wet days would have little opportunity of soaking into the ground, 
but would be hurried away along the watercourses to the sea. 
Taking the three months forming the first quarter of 1894, and 
comparing them with the corresponding quarter of 1893, we find 
that whereas in 1893 there was a deficiency of 1°07in., in 1894 there 
has been a deficiency of 0°76in.” 


Ar a meeting of the Berlin Physical Society some 
time ago, Dr. Roepsel described an apparatus for the relative 
measurement of the magnetic properties of different kinds of iron 
suitable for technical purposes. This was composed of two coils of 
wire in which the needles to be compared were so placed that the 
north pole of the one lay immediately opposite to the south pole 
of the other. In the magnetic field so produced was placed a flat 
wire coil connected with a torsion needle, and by means of this 
the strength of the magnetic fields was measured. Dr. Roepsel 
has more recently described a new apparatus for obtaining 
absolute measurements which depended upon the yoke 
method. After a short discussion of the principle of this 
method, he described the experiments which had finally led to 
the introduction of that instrument for technical purposes. It 
consists of a half yoke which is pierced through in the middle by 
two semicircular holes 1 mm. broad; the iron bar goes through 
the two limbs of the yoke, inside of which the magnetising coil 
lies. The small coil which measures the magnetisation of the bar 
passes through the small hole in the yoke, and carries a pointer 
by means of which its deflection can be measured. Dr. du Bois 
spoke concerning the need for very intense magnetic fields in the 
experimental examination of certain still unsolved problems of 
physics, and described minutely ring electro-magnets, already 
mentioned and examined in detail by him, which were made in 
the works of Siemens and Halske, and which, under the applica- 
tion of currents accessible in the laboratory, Nature says, 
gave between conical poles of 60 deg. a strength of field of 
38,000 c.g.s. 


Str Howarp Gruss recently read a paper before the 
Royal Dublin Society ona ‘‘ New Form of Equatorial Mounting 
for Monster Reflecting Telescopes,”observing that as our neighbours 
in France intend constructing a 3-metre reflector for the Paris 
Exhibition of 1900, this may not be an inappropriate time to 
discuss the question of ting reflecting t pes of monster 
sizes, ‘.¢., of 8ft. or 10ft. diameter. The problem to be solved is 
that of mounting on an equatorial movement, a telescope of, say, 
80 or 100 tons weight, so perfectly equipoised and relieved of 
friction that it can be conveniently manipulated and carried by 
clockwork, or some motive power, to follow a celestial object with 
such accuracy that it will not at any moment vary from its correct 
position by a quantity equal to the apparent motion of that object 
in a space of one-tenth or one-twentieth part of a second. To 
effect this the author proposes to develope further a system 
already adopted by Dr, Common, viz., the flotation of the polar 
axis of the telescope. This is done by making a tube for the 
Newtonian reflecting telescope—which is necessarily closed at the 
lower end—of such a weight, and with its weight so distributed 
that it will not only float in water at a certain point—preferably 
near the upper end—but it will be in a state of equilibrium when 

laced at any position down to a certain angle, say to within 
deg. of the korizon, the angle depending on the exact outside 
form of the tube. With a pair of trunnions attached at the water- 





line, an §0-ton telescope could be mounted and carried by an 
equatorial without throwing any weight whatever on that 
equatorial, the force necessary to drive the instrument being 
dependent only on the friction to be overcome in carrying the tube 





MISCELLANEA. 


PRoFEssOR CHARLES STEWART, President, L.S., will 
deliver at the Royal Institution the Friday evening discourse on 
the 4th of May on ‘ Sound Production of the Lower Animals.” Dr. 
G. Sims Woodhead is unable to lecture in consequence of illness. 


At the opening of the Richmond weir and lock and 
foot bridge on the 19th prox. by the Duke of York, the Duke of 
Cambridge will be present. Arrangements are being made for an 
illuminated river fé/e in honour of the occasion. 


Tue Lord Mayor of Manchester has been informed 
that the Queen’s opening trip on the Ship Canal will be from 
Irlam to Trafford Wharf, opposite the Salford Docks, a length of 
eight or nine miles. From the wharf the Queen will drive throngh 
Manchester, receive addresses, and leave from Exchange Station 
for Scotland, 


THe waterworks of the Aldershot Gas and Water 
Company have for many years obtained their supply from coupled 
artesian tube wells. The growing demands of the district is now 
being provided for by the erection of a new pumping station, for 
which a 10in. tube well 320ft. deep has recently been completed 
by Messrs. Le Grand and Satcliff. This forms the second of a 
new series of wells, and the two yield a supply of 300,000 gallons 
per day of ten hours, which will amply meet requirements for the 
present. The motive power for the pumps will be gas engines. 


Tue buildings of the World’s Fair at Chicago have been 
sold for 75,500 dols.—£15,100. The purchaser is a Mr. Garrett, of 
St. Louis, who has undertaken to clear away the buildings by the 
Ist of May, 1896. The South Park Commissioners, to whom 
Jackson Park belongs, have therefore received for the use of the 
park a sum of 200,000 dols., which was paid to them by the 
Exposition Company, and the above-mentioned 75,500 dols., and 
275,500 dols.—£55,100 in all. In addition to this, they have the 
advantage of the permanent improvements which have been made 
on the grounds. 


M. Pasteur, speaking at the Council of Hygiene and 
Salubrity of Paris, has expressed his opinion of sewage farms in the 
following manner :—‘‘ It is proposed not to conduct to the sea the 
pathogenic germs of the numerous contagious diseases which 
decimate all our population, but to accumulate them each year 
more and more on the fields situated at the gates of the great town ; 
and these fields will be cultivated. It would be better if the fields 
remained uncultivated, for then you would not incur the risks of 
bringing back the germs to Paris.” At Havre some cases of 
cholera had been traced to the eating of vegetables so treated. 


Fo.iow1na in the wake of Messrs. Mather and Platt, 
of Salford, a well-known firm of milling engineers, Messrs. W. R. 
Dell and Son, of 26, Mark-lane, have just started in the eight hours 
line at their Croydon works. Here a forty-eight hours’ week has 
been introduced at the old rate of wages. On the first four days 
of the week the working hours are 8 to 1 and 2to 5.30; on Friday 
an additional half-hour is tacked on to the afternoon, while on 
Saturday the shops open at 8 and close at 1. The Miller says 
Messrs. Dell have every confidence in their experiment, which they 
believe will prove of mutual advantage to themselves and their 
staff. 


TuE largest tow which ever moved on the Ohio or the 
Mississippi River reached New Orleans on March 31st. It consisted 
of forty-five boats or barges, drawn by the a B. Williams, 
the largest and most powerful towboat on the Mississippi. The 
forty-five vessels carried 38,230 tons of coal, enough to load 1920 
20-ton coal cars. Seven boats were left at Red River to supply the 
planters on the Red, Atchafalaya and Téche; seven at Baton 
Rouge for the planters in that locality ; seven at Donaldsonville 
for Bayou La Fourche, and the rest were for New Orleans. The 
tow covered nearly five acres of the Mississippi, being 236ft. wide 
by 875ft. long. 

A NEw pontoon bridge has been put across the entrance 
to the Victoria Dock, at Dundee. The width across the entrance 
is 60ft., but as the bridge, when open, swings back into a recess, 
the platform or deck is about 80ft. long, the breadth being 123ft. 
It maintains always a level position, however the level of the water 
may vary, and that without the application of pumps or valves. 
The bridge has been constructed by Messrs. Sir William Arrol and 
Co., to the designs of Mr. David Cunningham, M. Inst. C.E., the 
harbour engineer. The cost has been about £700, and one man 
can open and shut the bridge without the application of steam, 
hydraulics, or other power. 


Ar the Local Board Offices, Great Harwood, on the 
20th inst., a Local Government Board inquiry was held, on an 
application by the Clayton-le-Moors and Great Harwood Joint 
Sewerage Board, for sanction to borrow £18,000 for works of 
sewerage and sewage disposal, also an application for a loan of 
£2550 for works of sewerage and the construction of a new road by 
the Great Harwood Local Board, and an application from the 
Clayton-le-Moors Local Board for £2452 for works of sewerage, or 
a total of £23,002 for the joint sewage disposal scheme for the two 
districts, Plans, sections, and detailed particulars have been pre- 
pared by Messrs. Brierley and Holt, C.E., of Blackburn and Man- 
chester, and at theinquiry Mr. Geo. H. Holt, C.E., submitted the 
plans and estimates, and gave evidence upon the whole scheme, 
and after the close of the inquiry accompanied the inspector on his 
inspection of the outfall lands. 


Tue Duke of Devonshire presided on Monday evening 
over the half-yearly festival of the Men’s Sunday Union at the 
Stepney Meeting House. He spoke very highly of the provision 
of technical instruction for the people as the most hopeful, the 
most practical, and the most important. This country now hardly 

d that industrial supremacy which it enjoyed in the days 
of their forefathers. He knew of no other way of maintaining 
our place in the world than by making the labour of the people 
more productive and more reliable, more skilful, and therefore 
more effective. To do that they must make the workmen 
acquainted with the principles of science and the practical applica- 
tion of that science to the various industries they were engaged in. 
He would like to see —_— interest taken in this subject by the 
working men themselves. He thought it perfectly legitimate for 
workmen to use every effort to obtain for themselves and those 
they represented a large share of the profits of industry; but one 
thing was more important, and that was that they should see that 
those profits did not diminish, but, on the contrary, should be con- 
tinually increased and multiplied. 


Tue “brick battleship Illinois,” a notable feature of 
the late Columbian Exposition, is to be removed to a new site at 
the foot of Van Buren-street, Chicago, seven miles away from its 
present position. This model battleship is 348ft. long, 694ft. beam, 
with the hull built of brick, steel, wood and concrete, resting upon 

iles. Mr. F. W. Grogan, the naval architect who built the 
llinois originally, will superintend the removal. He proposes to 
float the ship upon thirteen pontoons or floats, each 80ft. long, 24ft. 
beam, and 63ft. deep. These will be arranged in three lines, one 
under the axis of the ship anda line oneach side. To get the 
centre row of pontoons in place, the deck will be trussed along the 
centre and the three central rows of piles will be cut away. The 
floats, ballasted with water, will then be towed into position and 
solidly joined into three pontoons by timbers. Long timbers or 
trusses will then be passed under the ship and will rest on block- 
ing on the three lines of pontoons. Everything being ready the 
pontoons, which have then only about 3in. of free-board, will be 
pumped out by a system of pipes connected with powerful steam 

umps, and the structure, beg ay 1600 tons, will finally be lifted. 

he floats and ship will then be towed to Van Buren-street and 








at an exceedingly slow rate through the water, 


floated over the new foundation, and the ship will be settled down 
upon it by admitting water again to the pontoons, 
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TemPLaTe.— The gauge has not been described in Tak ENGINEER 

Tipat Power. —There is nothing in the scheme to which the newspaper cut 
ting you send refers, All acheimes of the kind represent either an enormous 
outlay of capital or the obtaining of a very minute quantity of power. 

J. V. (Port Louis, Mauritius.)—T7he true Ramsbottom ring is made of steel, 
and depends for its tightness on its own elasticity. A good gun-metal ring 
of the same kind will answer very well indeed in a pump, provided the water 
x clean and free from fine sand. It will not be necessary to admit the water 
behind the rings by special holes. If there is any fine grit in the water iqnum 

tw or hemp will give better results, : 








OIL GAS PLANT. 
(To the Bditor of The Engineer.) 
Sir,—I shall be obliged to you or any of your numerous readers who 


cat furnish me with the names of manufacturers of oil gas plant. 
April 16th. R. W. W. 





THE MARSH STEAM PUMP. 
(To the Editor of The Bngineer.) 
Sir,—Will my correspondent kindly inform me who are the Enylish 
— of > arsh steam pump, or of one that will take its place? 
April 28rd, j 
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Letters relating to Advertisements and the Publishi Department of the 
paper are to be addressed to the Publisher, Mr. ney White; ali other 
letters to be addressed to the Bditor of Tar ENGINEER. 











_ MEETINGS NEXT WEEK. 

mf INstITUTION or Civi Enoinrers.—Tuesday, May Ist, at 8 p.m. 
pe aay The Manufacture of Briquette Fuel,” by Mr. William Colquhoun, 
wei M.Iost.C.E. Thursday, May 8rd, at 8 p.m. Second * James 
: orrest lecture on ‘‘ The Relation of Mathematics to Engineering,” will 
e delivered by Dr. John Ha; kinson, F.R.8., M. Inst. C E. 

P Roy AL IvstiToTION oF Great Britain.—Tuesday, May Ist., at 8 pm. 
% ser: “ Rubies: Their Nature, Origin, and Metamorphoses,” by Prof. 
re Judd, F.RS., V.P.G.S. Thursday, May 8rd, at 3 p.m. Paper: 
L te and Liquid States of Matter,” by Professor Dewar, M.A., 
ew whe py re Friday, May a. at 9 pm. Discourse. Saturday, 

» mM. ‘aper: * ‘ 
DEL, F. RSM a aal jolour Vision,” by Captain Abney, C.B., 








Society or Arts.—- Monday, April 30th, at John-street, Adelphi, W.C., 
at 8 p.m. Cantor Lectures. ‘‘Typewriting Machines,” by Henry Charles 
Jenkins, A.M. Inst. C.E. Lecture 1.—Writing and printing machines— 
Machines at the 1851 exhibition for the use of the blind—Elementary 
forms of eae ——_ to construct practical machines by 
Hughes, Wheatstone, Foucault, ach, and others. Wednesday, Ma: 
2nd,at8p.m. Paper: ‘ Nickel,” by A. G. Charleton, A.RS.M. Prof. 
W. C. Roberts-Austen, 0.B., F.R.S., will preside. 





DEATH. 

On April 22nd, at his residence, 64, Priory-road, West Hampstead, 
JoserH Tomuinson, M.I.C.E , M.I.M.E, late President of the Institute 
of Mechanical Engineers. Aged 70. Funeral at Nunhead Cemetery, on 
Saturday, at 1.30, Nocards. No flowers, by special request. 
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COAL AND CONCILIATION, 


So far there is no promise of success about the Con- 
ciliation Board, established to promote harmony between 
colliery owners and miners. At the outset the repre- 
sentatives of the former voted to a man one way, 
the representatives of the miners the other way, and 
Lord Shand gave his casting vote. Thereupon he was 
denounced in no measured language by Mr. Bailey, one of 
the miners’ delegates. It is true that Mr. Bailey has 
been for the time repudiated by Mr. Pickard, and other 
miners’ leaders; but the entire transaction has been 
disheartening, and worse will probably follow. It is by 
no means easy to see what the purpose of the men is; 
they have not favoured the world with explanations. It 
seems to be certain that they will insist on a minimum 
wage. But a bald statement made by the Conciliation 
Board and accepted by Lord Shand, to the effect that 
colliers must not work for less than a fixed sum, would 
really amount to little or nothing. So much is likely to be 
said on the Subject, however, in the immediate future, 
that it is worth while to consider the question from a 
dispassionate point of view. 

Let us suppose, then, that at the next meeting of the 
Conciliation Board it is put to the vote that a minimum 
wage shall thenceforth be fixed. Let us further suppose, 
for the sake of argument, that the minimum is 6s. per 
day. Any sum may be named; this will do as well as 
another. The voting is equal on both sides, and Lord 
Shand gives the casting vote in favour of the men. So 
far so well. How is the rule to be enforced? Is there to 
be an Act of Parliament passed? Now, Acts of Parlia- 
ment of this type either remain a dead letter or they do 
not. If they do not, it is simply because their breach 
involves certain pains and penalties. What is to be the 
nature of the punishment to be inflicted? Is the colliery 
proprietor to go to prison if he pays a man less than 
6s. a-day? Is the man accepting less than 6s. a-day to 
be punished as a particeps criminis’ It is enough to ask 
these questions to realise the intolerable practical diffi- 
culties with which the subject is surrounded. But let us 
assume that these are all overcome, and that a minimum 
wage has been fixed; that the penalties to be inflicted on 
the recalcitrant colliery owner are so heavy that no man 
in his senses would dare to incur them—How will the 
men be better off? For the sake of argument we may 
admit that it is possible to fix wages by Act of Parlia- 
ment; but it is absolutely impossible for Parliament to 
fix the number of individuals who shall be employed at 
the minimum wage. Any attempt to augment wages 
beyond a certain point will infallibly be attended by a 
diminution in the number of workers. It may be quite 
true that, as the men maintain, there are too many 
collieries and too many miners. But it is not very evident 
that the throwing out of work of, say, 100,000 men 
more or less, would greatly help the Union, or pro- 
mote the popularity of such men as Mr. Bailey. It is 
admitted that a direct effect of a rise in wages must be 
the closing of a number of pits which are not very pro- 
ductive. A further rise would lead to the closing of more 
pits, and this would, of course, be followed by enormous 
additions to the army of the unemployed. We find it 
difficult to reconcile this line of action with a desire to 
improve the position of the collier. It may be, of course, 
that we do not understand what the views of Mr. Bailey 
or Mr. Pickard are. It is much to be regretted that they 
have not put before the world a lucid statement of the 
theory of their line of action. Is it too much to hope 
that at the next meeting of the Conciliation Board the 
question may be fully thrashed out. It seems to be 
absurd for sensible men to content themselves with 
saying that a minimum wage must be fixed without 
explaining the nature of the machinery which they pro- 


-pose to employ for fixing it, and without giving any 


evidence that they know what the immediate effect of the 
fixing on the whole body of miners would be. It is grati- 
fying to find in Mr. Burt, M.P., one labour leader, at all 
events, who not only can, but will talk sense. Speaking 
at Durham on Saturday, at the annual meeting of the 
Miners’ National Union, he said :—‘‘They had heard a 
great deal recently about the living wage, and still more 
about the minimum wage. The minimum wage and the 
minimum profit depended upon prices, and prices de- 
pended very much upon demand. The minimum wage 
was a mere phrase. The living wage was impossible of 
definition. The best way was for employers and work- 
men to adopt boards of conciliation or arbitration to 
adjust these matters. Notwithstanding vicissitudes of 
trade, he thought they who-were connected with the 
interests of labour had everything to inspire hope and 
confidence.” 

The coal trade at the present moment is in a very 
peculiar condition. We have dealt pretty fully with the 
facts in another place. It seems to be impossible to sell all 
the coal raised, and in consequence, pits are being worked 
in numbers about half time. The wages earned cannot 
fail, under such conditions, to be small, but it is evi- 
dent that an attempt to augment them by Act of 
Parliament can be of no service whatever. The one 
thing essential is that the coalowner should be able 








to sell the product of his pits, and this he cannot succeed 
indoing. We may suppose that the miners’ leaders are 
masters of the situation. On the one hand they will not 
permit coal to be stocked, on the other they will not allow 
contracts to be made at less than a certain price. The 
result is, of course, that men are thrown out of work. Is 
it strange that we should ask what theleaders have in view ? 
Have they any rational scheme to propose, or are they, 
being at their wits’ end, simply letting things drift, and 
making proposal after proposal, each wilder than its pre- 
decessor, without the remotest conception of what these 
schemes involve? Let us take the Eight Hours’ Bill, 
read a second time on Wednesday night, for example. 
Is it not preposterous to attempt to fix the working day at 
eight hours, when there is not even four hours’ work 
available for all the men seeking employment? We hold 
that an altogether exaggerated importance is being 
attached to this Bill. There is not at present the most 
remote likelihood that if it became law it would appre- 
ciably affect the output or the price of coal. If, on the 
other hand, a great demand at high prices sprang up, the 
Act would become a dead letter. It could not possibly 
be enforced in the face of a great industrial move- 
ment. We have never looked on the Conciliation Board 
with much hope. There is, however, a work which it 
might accomplish with very great advantage. It might 
render accessible to the public a statement of the theories 
of the miners’ leaders as to the future of the coal trade. 
At present we are densely ignorant on the subject. All 
that is known is that they want to keep wages up. This 
is quite laudable. No one, so far as we are aware, wishes 
to see them down. But this is not enough. Indeed, the 
mere statement of the determination of the men that 
they shall be kept up is childish. What we desire to 
know is, how they shall be kept up? This is the crucial 
question. To its solution so far we cannot find that the 
miners’ leaders have ever seriously addressed themselves. 
Those who have thought most on the subject seem to 
say that if the output were diminished the price 
of the commodity would rise. This is very probably 
quite true. But it is clear that in that case fewer 
men would be employed, or the quantity raised by 
each man would be reduced. In this way a 
point would be very soon reached, at which the 
colliers as a body would be worse off than ever. It 
seems to be probably true that the community will 
in each year spend a certain sum on coal and no 
more. If the price rises then the community will do 
with less coal, economies of all kinds being adopted, and. 
certain branches of manufacture being wholly abandoned. 
In the long run if this be true the miner will be in just 
the same position as before. It is, no doubt, a pitiable 
thing that wages should not be large and employment 
abundant, but the facts must be faced and the problem 
attacked by men who know all that is to be known about 
the matter. The argument non possumus is quite out of 
place. The trouble is not peculiar to this couttry. In 
the United States a gigantic coal strike is proceeding. 
There, as here, everyone wants a little more than he has 
got, and struggles for its attainment. The influence of 
machinery is beginning to tell in every direction ; com- 
modities are cheaper and more plentiful than they ever 
were before, but cheap commodities and high wages are 
incommensurate. Finally, we commend to our readers’ 
attention an article which recently appeared in the New 
York Sun. We reprint it on another page. By certain 
political economists it will, no doubt, be regarded as 
heretical. It shows, however, the drift of opinion in the 
United States, and it contains much that cannot be read 
without interest and profit at the present moment. 


THE RE-ARMAMENT OF OUR EARLY IRONCLADS. 


In our articles on ‘‘ The New Naval Programme and 
the Navy Estimates” we alluded to what is being done 
towards bringing our early ironclads up to date in 
machinery and armament. We pointed out briefly the 
objections to retaining the original armaments, and 
expressed a hope that in the re-fit of the Sultan and 
Monarch a complete equipment of breech-loading guns 
would be included. It now seems desirable to consider 
this question rather more fully. 

When it was decided to introduce breech-loading guns 
and re-arm the fleet with these weapons, a change of 
great magnitude and importance was undertaken. It 
was one, moreover, which should be carried out as soon 
as possible. When continental States find it necessary 
to put a new rifle in the hands of their soldiers, arrange- 
ments are made to effect the transfer with the greatest 
possible expedition. It would be most inconvenient if an 
army had to take the field with two different kinds of 
small arms or artillery. This applies also to ships and 
their guns, independent of the inferiority of the old 
armament. The introduction of the breech-loading 
system enabled us to use longer guns, thereby obtaining 
increased velocity, greater penetration, and the flatter 
trajectory which gives precision. Good shooting also 
depends greatly on improved methods of mounting, and 
in this respect we have made great advances. There is 
as much difference in accuracy and power between our 
latest breech-loaders and the rifled muzzle-loaders with 
which so many of our ironclads are equipped, as there 
was between the smooth bores and the early rifled system 
we adopted. Hence on this score alone we should intro- 
duce the better weapon with the least possible delay. 
But there is another point of as great, if not greater 
importance, and-that is the supply of ammunition. As 
long as the two systems are retained we must not only 
continue to manufacture, but keep up the reserves of 
obsolete charges and projectiles on stations where we 
have ships armed with muzzle-loading guns. It is not 
creditable to a great Naval Power that its flagship 
in the East Indies—the Boadicea—should in this 
respect be so inefficient. The demand on magazine 
space ashore is thus aggravated, and to keep up the 
stock in war would be an additional tax on our resources. 
There is a further matter connected with the mainten- 
ance of this dual system which is no less serious, and 
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that is, having to train our seamen in the use of both 
types of guns and their ammunition. It must add to 
their time under instruction, and to the many subjects 
they now have to learn. These are quite enough with 
all the different patterns of breech-loading, quick-firing 
and machine guns, without the addition of an entirely 
different and antiquated series of ordnance. No wonder 
that the general complaint of want of men results from 
the numbers locked up for long periods in our training 
establishments. This alone should cause naval officers 
to insist upon the rapid disappearance of an obsolete 
system. 

What have we done towards it? Of some forty iron- 
clads armed with muzzle-loading guns we have re-armed 
four—the Bellerophon, Devastation, Thunderer, and 
Rupert—with a complete breech-loading equipment. 
few, such as the Alexandra and Hercules, have been 
given a mixed armament of muzzle and breech-loading 
guns which, owing to the complication of ammunition 
and spare parts, is less desirable than if the old equip- 
ment had been retained. The Hercules appears to carry 
nearly every gun on the list. She is like the stage 
ruffian who appears with his belt crammed with every 
conceivable weapon. Here is the armament of the Her- 
cules according to Brassey’s ‘‘ Annual” :—Eight 18-ton 
muzzle-loading guns; two 12}-ton muzzle-loaders ; four 
6}-ton muzzle-loaders; six 4*7in. breech-loading quick- 
firers; nine 6-pounder quick-firers; thirteen 3-pounder 
quick-firers; and seven machine guns. Surely some 
better arrangement than this is possible. Then in that 
fine ship the Alexandra the eight 10in. muzzle-loaders 
have been retained and four 9 2in. breech-loaders added. 
Such comparatively recent ships as the Ajax and 
Agamemnon still retain their old 38-ton guns, and 
there seems no disposition to replace them. But what 
we are doing with the Monarch seems the greatest 
expenditure of money with the least result. According to 
the Naval Estimates we are devoting to the refit of this 
ironclad £128,000, and it is actually intended to retain 
the muzzle-loading guns in her turrets. The greater 
portion of the above sum appears to be for hull and 
machinery, and very little for armament. This is much 
to be regretted. If her turrets will not take two 10in. 
29 tons with which the Devastion has been re-armed, put 
into them two 92in. guns; excellent weapons, and 
superior in most respects to the muzzle-loaders she 
has hitherto carried. For an example of the thorough 
refit of an ironclad we may instance the Tegethoff in 
Austria. She was asingle-screw vessel launched in 1878. 
For the last two years she has been under reconstruction. 
The alterations comprised fitting the hull for twin screws, 
new machinery, and an entire change of armament. 
These have been completed at a cost of a little under 
£160,000, and the ship, as far as it was possibie, has 
been brought up to date in all respects. The great 
beam of the Tegethoff—71ft.—facilitated making her 
into a twin-screw ship. This, with improved ma- 
chinery, has given her an additional knot in speed. 
It may not be feasible to effect this change in our early 
ironclads, but we could and should associate improved 
machinery with a new armament. A number of 6in. 
breech-loaders are being replaced by quick-firers, and the 
former could be utilised for re-armament. The Sultan 
is being repaired, but we deprecate the expense if the 
old guns are to be retained. The Inflexible is given 
in the Admiralty Return as a second-class battleship, but 
suitably armed she would be worthy of a place in the 
first class; and there are many others whose efficiency 
would be much increased by a judicious expenditure on 
this part of their equipment. 

It must be remembered that the hulls of our early 
ironclads being of iron, and having been kept in good 
order, are still perfectly sound. Herein we have an 
advantage over the French, who have several battleships 
on the effective list with wooden hulls. These must 
sooner or later be discarded. Our firstironclad, the Warrior, 
is still efficient; and we are about spending £36,000 in 
repairing her. Her present armament is four 8in. and 
twenty-eight 7in. muzzle-loading guns. These should be 
replaced by 6in. breech-loaders. Similar alterations should 
be effected in the Black Prince, Achilles, Minotaur, 
Agincourt and Northumberland. In the latest Admiralty 
Return these vessels are included among the first-class 
cruisers, with a foot-note that they ‘‘ may be classed as 
third-class battleships.’’ But their speed is insufficient 
for cruising, and their value is as a reserve of battleships 
in the event of heavy casualties in war time to our first 
line. The same applies to such vessels as the Shannon, 
Nelson, and Northampton. Their low speed renders 
them as unfit for the duties of a modern cruiser as a 
Thames. barge. They could not overhaul an ordinary 
ocean tramp, but suitably armed they would be a useful 
addition to our battle strength, considering that we can- 
not hope to augment this portion of our naval force with 
new constructions during any future war. In the next 
struggle at sea, supremacy will rest with that Power 
which can promptly renew its line-of-battle with fresh 
squadrons, whether composed of new or old ships. We 
must take care, however, that while we retain the latter 
on the list and show them as effective, we do all in our 
power to render them so in reality. This can be done 
for the price of a single cruiser; and who will say that in 
the case of such ships as the Monarch and Sultan, the 
game is not worth the candle ? 
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IN DEFENCE OF THEFT. 


THE Boston Herald is an American newspaper regarded as 
respectable. It is therefore with surprise that we find the 
Boston Herald making the suggestion that theft is but credit- 
able sharpness, and that naval officers and Government offi- 
cials are not wrong if they incite men to steal, and do that for 
which they deserve six months with hard labour in prison. We 
have commented on the theft of the drawings of H.M.S. 
Havock from Messrs. Yarrow’s works. The action attributed 
by a correspondent to certain Government officers in the 
United States has very naturally evoked a storm of reproba- 





tion in this country. The Boston Herald calls this “a ridi- 
culous outcry,’ and comments on the affair in the fol- 
lowing fashion:—‘*There is much absurdity in the outcry 
raised by the London ENGINEER relative to the alleged 
‘theft’ by Americans of plans of British warships, notably of 
the swift torpedo cruiser Havock. The word theft is wholly 
inapplicable to the case, as the securing of plans of the war- 
like constructions of other nations is a perfectly recognised 
and legitimate line of military and naval activity. In every 
civilised nation there is a Government department or office, 
the main duty of which is to obtain as complete information 
as possible regarding the naval progress of every other nation, 
not only as an assistance in domestic construction, but also 
in order that, in case of war, the knowledge thus possessed 
by a commander of his antagonist’s ship, the arrangement 
of her hull, armour, and battery, may be of service to him 
in conflict. Of course each nation has more or less secrets 
it wishes to guard, in spite of the fact that some information 
is gratuitously given ; yet the futility of this secretiveness is 
often demonstrated. In the United States the oftice of naval 
intelligence in Washington is daily receiving from abroad 
information of this kind, sometimes with the minutest 
detail. Every warship hasan “intelligence officer,” specially 
detailed to collect information, and the leading embassies 
and legations in foreign countries have naval attachés 
charged with similar duties. Other nations have the same 
in this country. It is largely a game of diplomacy, a clever 
competition, and thus far it can be said truthfully that the 
keen Intelligence officers of the United States navy have been 
singularly successful. The annual published by the United 
States naval intelligence office is universally admitted to be 
the best of its kind in the world, and we are in a position to 
state that the confidential publications given to every com- 
manding officer of a United States naval vessel, and kept 
carefully guarded, are simply wonders of completeness. 
However sensational the allegations in THE ENGINEER 
may be to the general reader, they are, doubtless, a source 
of considerable amusement to the naval expert.””’ We do 
not think that so unblushing a defence of theft has ever 
before been published in a journal claiming to be respect- 
able. We cannot fora moment believe that the officers of 
the Intelligence Department of any friendly Power should 
bribe men to steal drawings. That they might purchase them 
without asking questions as to how they were obtained would 
be bad enough ; but the inexpressible meanness involved in 
inciting men to commit theft is so much worse that we can 
only believe that the Boston Herald is mistaken. The draw- 


ings of the Havock have been stolen, not by the Intelligence | 


Department of the United States Navy for the purpose stated, 
but by those who wish to learn how to build a really high 
speed boat. We believe that the Boston Herald is alone in 
its attempt to justify actions which are reprobated by all 
honest men, and which will infallibly lead to the condign 
punishment of the thief should he be caught. 


THE PROPOSED RESTRICTION OF THE OUTPUT OF COAL. 


As we go to press, the representatives of the Miners’ Fede- 
ration of Great Britain have under their consideration the 
important question of how best to restrict the output of coal 
with a view to regulating the supply, and if possible keep up 
prices. Lancashire has been the chief mover in the matter, 
offering a vigorous protest against the stacking cf coal on the 
pit banks, and although the Yorkshire miners have made no 
open demonstration on the subject, the Council of the Miners’ 
Association have passed a resolution advocating the strict 
carrying out of play days. It is an admitted fact that the 
large influx of labour from the agricultural districts to the 
mines, coupled with the important development of colliery 
engineering appliances, has caused the output, especially in 
Yorkshire, to be fully as large with four days’ work as it used 
to be when full time was made. Many of the thick seam 
collieries are now fitted with the most modern appliances that 
engineering skill can devise, both as regards underground 
and surface apparatus. The machinery and appliances which 
are to be put down at the new colliery belong to Lord 
Masham at Featherstone, where the Silkstone seam is being 
sunk, as well as at other new collieries in Yorkshire, Derby- 
shire, and Notts, are of the most modern description, so 
that the restriction of the output is a problem which 
is likely to be anything but easy to solve. But this 
is not all, for the advocates for restricting the output have 
to face the stubborn fact that during the last half of 1893, 
when the powers of the Miners’ Federation were called into 
action to set down all pits for a time, 199 mines were re- 
opened—opened or in the course of sinking; and according 
to the Government returns, only 67 mines throughout the 
country were abandoned, leaving 132 more mines to contri- 
bute to the nation’s requirements. It ought to be stated 
that many of the mines ccnsisted of small pits or clay holes 
which in all probability cannot be continued at prices which 
now prevail. The effect on the market in respect of secon- 
dary qualities of house coal and engine fuel has been most 
disastrous; prices have been kept very low, and at the present 
time there are many colleries which cannot be worked to a 
profit. 








LITERATURE. 


Original Papers on Electric Lighting. By Joun Hopkin- 
son, D.Sc. London: Whittakerand Co. 1893. 

Tuts volume is a short collection of papers by Dr. John 
Hopkinson, and includes all that he has written of an 
original character on electro-technical subjects. A few 
errors have been corrected, otherwise the papers are re- 
published exactly as they first appeared. They are 
arranged according to subject, and not chronologically. 
Five papers relating to continuous current dynamo 
come first, then follow four on transformers, and lastly 
there is a note on the theory of alternate current 
machines, and a paper on the applications of electricity 
to lighthouses. The special motive of the publication 
has been that the author understood that one or two of 
the papers were out of print, and were not so accessible 
to American readers as he could have wished. The 
papers range in date from April, 1879, to February, 1892. 
The first paper deals with some experiments upon a 
Siemens dynamo at the works of Messrs. Chance Brothers, 
Birmingham, when it was desired to obtain information 
with a view to the use of electricity for lighthouse 
illumination. 

Hefner Von Alteneck’s dynamometer was used, and the 
results obtained in volts and ampéres were plotted on 
squared paper, showing the first ‘‘ characteristic curye”’ 
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for the machine. The term “characteristic curve” jg 
of later date, and due to Marcel Desprez. This 
method of plotting results has now, of course 
become general, but at that time it was quite novel. 
It seems strange in reading a paper of this date to 
find the obsolete terms ‘“erg-ten,” and ‘* weber,” 
now almost forgotten. The second paper deals with 
“characteristic curves,” and critical currents for given 
machines are alluded to; the brightness of the electric 
are is also discussed, and a special photometer described, 
which the author had made and provided with a lens for 
testing arc lamps. The third paper deals with induc. 
tion, and the effect of a current flowing in a conductor 
upon a neighbouring parallel conductor is illustrated by 
a mechanical model due to Clerk Maxwell. The author 
then discusses the question as to whether alternators can 
be worked in series or in parallel, and from analytical 
reasoning decides that it is impossible to work machines 
in series, but perfectly practicable to run them in parallel 
with each other. The following paper deals with the 
theoretical construction of the characteristic curve, and is 
more purely mathematical than the preceding papers. The 
results obtained by theory are compared with the curve 
obtained from Frdéblich’s empirical formula and the 
sources of error pointed out. The whole of the results 
obtained from theory are then compared with the actual 
curve obtained by tests made on an actual machine, of 
which full details are given. A paper follows which is 
the completion of that just alluded to. 

The subject next treated is the theory of parallel work. 
ing of alternators, and is of special interest at the present 
time from the warm interest shown in the matter recently 
at several meetings of the Institution of Electrical Engi- 
neers. As Dr. Hopkinson points out, a paper written by 
Mr. Wilde, and published December 15th, 1878, by the 
Literary and Philosophical Society of Manchester, lay 
buried in their journal, and was unknown to him until 
November 22nd, 1884. Had electricians been aware of the 
| results obtained by Mr. Wilde, much labour and money 
would have been saved in the design of large alternators. 
To follow the author's investigations a knowledge of the 
differential calculus is required ; but the reasoning pub- 
lished by him has led to a far better comprehension of the 
theory of parallel working. 

The report to the Westinghouse Company upon tests 
of two 6500-watt Westinghouse transformers follows, 
and is a very elaborate and carefully-tabulated paper. 
The author had a special apparatus made by Messrs 
| Siemens Brothers for the King’s College Laboratory. 
|The apparatus consisted of a rotating contact maker 
| which was attached to the shaft of the alternate current 
| generator; it made contact once in each revolution for a 
period of about three-quarters of a degree, and broke it 
for the rest of the revolution. The two points were con- 
nected through the contact maker to a condenser and a 
quadrant electrometer. We believe that this report has 
not been accessible to the public before, and as its date 
is so recent as 31st May, 1892, it should be of consider- 
able value to makers of alternate current machinery. 
It is illustrated with numerous curves, and the results, 
which are very numerous, are tabulated in convenient 
form. The theory of the alternete current forms the 





| subject of a short paper, and the volume closes with a 


description of the electric lighthouses of Macquarie and 
of Tino. 

There is no doubt that the more accessible form in 
which the papers are now published will cause them to be 
read by a wider circle than before. The moderate price 
of the work is also a great advantage. 


A Guide to Electric Lighting. By S. Bottonr. Lordcn: 


Whittaker and Co. 1894. 

From the preface we learn that the aim of the author 
has been to afford, in a concise manner, an insight into 
the general principles which govern the production of 
light by electricity, and it is taken for granted that the 
reader knows nothing of the subject, which is said to 
be fully explained. After describing various types of 
batteries, and alluding to many of which the householder 
anxious to light his house neither knows nor needs to 
know anything. Such descriptions are quite out of place 
in a guide to electric lighting, and valuable space is 
occupied by details relating to twenty types of cells, not 
one of which is of the least use for electric lighting. 
Such details only mystify a learner. 

The author then passes on to treat of -!ynamos, and 
without describing the way in which the current is 
produced, launches out at once into a description of 
various types of machines. Beginning with the magnet, 
and following the well-worn track through the Wilde 
machine up to the modern types, the author offers to the 
previously uninstructed reader numerous illustrations 
which must be meaningless to him, as no sectional views 
are given. Again, in a table of carrying capacities cf 
wires, the author uses the obsolete B.W.G. table, and 
refers to sizes such as 3, 5, 7, 8, with which no one 
lighting a house would be likely to meet. In Chapter III., 
concerning are lights, the Archereau, Serrin, and Gaiffe 
lamps, and Jablochkoff candle are illustrated, although 
chiefly of historical interest. The whole of the details 
appear to have been culled from some work tracing the 
evolution of the modern arc lamp. When will a house- 
holder, anxious to light his place, be troubled with a 
Soleil or Werdermann lamp? Accumulators are next 
treated, and a table of E.P.S. cells given in which the 
K type does not appear at all, although specially suited 
for housework. Antique types of accessories are figured 
and described, and motors alluded to as made by Immisch; 
Laurence, Paris and Scott ; Elwell and Parker—all names 
now disused. Near the end the author states that it is 
not advisable to light lamps by means of cells, but still 
gives directions for the use of chromic acid cells for the 
purpose. The book contains a great deal of matter which 
is quite useless to a person anxious to light his house by 
“ytd and in a second edition we are surprised to 
find it, 
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INSTITUTION OF MECHANICAL ENGINEERS. 


ADDRESS BY THE PRESIDENT, PROFESSOR ALEXANDER 
B. W. KENNEDY, LL.D., F.R.S. 


Ir is a well-known difference between engineering practice in 
this country and in most others that the conditions of our work 
seldom allow us to carry specialisation to any such great extent as is 
common, for instance, all over the Continent, With us the belief 
that a man is ‘‘a thorough practical engineer”—whatever that 
may mean—is very generally taken as evidence that it is safe to 
ask him to do anything Whatever which may be included within 
the vague general term ‘‘Eagineering.” Of the extent to which 
this feeling is carried, as well as, I must say, of the essential 
truth which lies at the bottom of it, no better illustration could 
possibly be found than the position now held, with so much advan- 
tage to the public service, by my distinguished predecessor in this 
chair, Dr. Anderson, | Some of us have occasion to examine 
continually the epitomised professional histories of engineers who 
wish to belong to, or to be promoted in, our Institutions, It is 
quite noteworthy in how many cases, especially in our own Insti- 
tution, a man of thirty-five or forty is found to be working with 
great success in a line totally different from that in which he 
gained his first experience, 

The existence in the minds of the public, who are, in fact, our 
employers, of the feeling which | have mentioned, no doubt brings 
us very often into temptation—temptation to undertake work or 
responsibility in directions where our own common sense only, 
unaided by past experience, must be our guide. He is a wise man 
who can tell, as each opportunity presents itself, whether it is really 
a tide to be taken at its flood, or whether it is one in which his 
swimming powers will not be sufficient to carry him on to fortune, 
but may only leave him, and those who trust to him, still short of 
terra firma when the ebb commences, The consideration of this 
point has probably caused many of us more anxious moments than 
the actual working out of any of the knotty engineering problems 
which come upon us after the plunge is taken. I speak in the 
matter from hard enough experience, for | myself have had all too 
often to decide such questions, sometimes in one sense and some- 
times in the other. So it happens that having served my time 
with marine engineers, I have had in the last twenty-five years to 
busy myself with half a dozen varieties of mechanical and struc- 
tural work—including what I may call the academic variety during 
many happy years at University College—and of late years also 
with the newest variety of all—electrical engineering. I trust that 
my electrical friends—-those of them, that is, who are twenty years 
younger than I am—will forgive me for calling electrical engi- 
neering a variety of mechanical work. I mean nothing disre- 
spectful, of course; but even to those who are much more 
thoroughly electrical engineers than I can ever hope to be, but 
who have had the chronological misfortune, like myself, to have 
become engineers before technical electricity existed—if I may be 
allowed so to speak—I think it must always be so. To such of us 
electrical work has been grafted on to mechanical; and any success 
we have bad in the one we trace back to its foundation in our 
knowledge of the other. And further—although I know that in 
this I lay myself easily open to an accusation of mere conservatism 
~I believe that even now the only really safe road to success in 
electrical work lies through the old routine of mechanical training, 
modified, of course, by the excellent means for studying the scien- 
tific side of the work which now exist in so many directions, 

It is common, on occasions like the present, for the speaker to 
lay before the members such matters out of his own personal 
knowledge of research or experience as he thinks may be most 
generally useful to them, as some small acknowledgment of the 
honour which he has received at their hands in his election as their 
President for the year. In thinking how best | could fulfil this 
honourable obligation and pleasant duty it occurred to me, in 
connection with the train of thought which I have just put before 
you, that, as I happen by some chance to be the first of your 
presidents who has been actively connected with electrical work, it 
might be of interest to you, and possibly also of use to some, if I 
endeavoured to put before you as dune as I could the way in 
which the electrical problem of to-day in this country presents 
itself, when looked at me the mechanical engineer's point of view 
rather than from the electrician’s—in other words, from your 
point of view and mine. 

Practical electrical problems divide themselves probably into 
three main sections, in which electrical energy is used respectively 
for:—i. Lighting. ii. Power. iii, Physico-chemical pr ; 
The third section—where energy is used for the deposition of 
metals, for the reduction of chemical compounds, &c.—falls out- 





sidered, but I hardly think that beyond these the present genera- 
tion is likely to see any great development in this direction at 
home. In other parts of the world the conditions are, of course, 
very different, and English engineers who wish to secure their 
share of work in this direction will rather have to study it beyond 
the limits of their own country, 
The question of driving the tools in a factory by electric motors 
instead of through countershafting, is one which has recently come 
to the front. The carrying out of such work is obviously purely a 
matter of mechanical engineering. Its advisability in any particu- 
lar case is rap a question of economy and partly one of conve- 
nience, and is undoubtedly dependent on the conditions of each 
particular case. I have found from information very kindly given 
me by several large engineering firms that the actual cost to them 
of power, including coal, stores, wages and depreciation, generally 
lies between 2 per cent. and 5 per cent. of their total costs. 
In any given factory running on the ordinary system there is a 
large continuous waste of power due to the running of the whols 
shafting, no matter how many or how few machines are at work. 
Under such conditions the waste work in shafts and belts may 
well be even 25 per cent. of the average useful work, and the dis- 
tribution of total work may be approximately :— 

H.P 
dita en ae 


25 


rs 

Wasted in belts and tine - Oe ae ae ee ee eee 

Wasted in engine friction, the engine being supposed 
large enough to give 150 H.P. at tools as a 
maximum (at about 10 per cent. of maxm. H.P.) .. .. 20 


145 


Now if all the machines in such a case were driven by separate 
motors, each having an electrical efficiency of 88 per cent., and these 
motors worked from adynamo having an efficiency of 92 per cent. 
—both of which are high figures for ordinary work at two-thirds 
output—the figures would stand as follows :— 


H.P. 
Awovage weeGel Wer cc 22 ce ce ce ce ce ce oe 100 
Wasted in motorsanddynamo .. .. .. .. .. «. 24 
Wasted in leads (say 2 percent) .. .. .. «+ oe 2 
Wasted in engine friction (as above) .. .. .. «. .. 20 
“M46 


It will be seen that the two sets of figures are practically the same 
as to amount of power required. As the electrical efficiencies which 
I have assumed are not likely to be exceeded, I think it may be 
said that there is no saving to be obtained in horse-power, and 
none, therefore, in any of the items of costs directly dependent 
on horse-power, in cases where the power wasted in shafting and 
belts does not exceed 25 per cent. of the whole average useful 

wer, This is a ratio which any engineer can most readily obtain 
or himself, if he is not afflicted with that sense of the insuperable 
difficulty of making any simple and exact experiment which still 
remains one of the obscure diseases of our profession. I have no 
doubt cases can be found where the waste in large factories with 
very widely distributed power is very much greater than the pro- 
portion assumed, and in such cases no doubt a saving in power 
costs would occur. 

But at the root of the matter there probably lies one ultimate 
determining point, far too often neglected in such calculations as 
I have just been making. This point is, of course, the real abso- 
lute saving to be made as distinguished from the proportionate 
saving. It is of little use to show an engineer that he can 
make even 20 per cent. saving in some one item of expenditure 
if that whole item only represents 3 or 4 per cent. of his costs, and 
if at the same time he has to expend a considerable amount of capital 
in making the change. One does not make importantand expensive 
changes, especially changes whose result is by no means very 
certainly to be predicted, to bring about an estimated saving of 
half of 1 per cent. in one’s total expenditure. | fear that this is a 
matter which may prove a more serious difficulty in the way of the 
success of the great Niagara scheme than any of those described 
by Professor Forbes. In reference to our present point, it will 
prove sufficient to prevent the adoption of isolated motors in 
engineers’ works in all cases except where the waste in belt and 
shaft transmission is exceptionally great, or where for other reasons 
electrical driving per se is desirable. 

For the whole matter is certainly not concluded either one way or 
the other by this single consideration. There can beno doubt, on the 
one hand, of the practical convenience of getting rid of the huge 
mass of shafting, gearing, and belting, which fills up the upper half 
of many engineers’ shops, although it is difficult to fix any money 
value for this advantage. There is no doubt also that a properly- 
arranged motor may give a much larger range of speed to each 
tool than can be readily obtained in the ordinary way, and will 
thus enable more and better work to be got out of it, with skilful 





side my own knowledge. From what I know of the with 
which it is being worked, I cannot doubt that it has a great future. 
Bat its problems only touch engineering very indirectly as yet, 
and therefore hardly come within the subject which I have 
prescribed to myself, In this section may be included, at least for 
present purposes, the application of electricity to heating. So 
many active and competent workers are at present engaged on this 
matter that it is greatly to be hoped that success may soon attend 
their work. Not only the difficulty of producing the heat, but also 
that of producing it in a convenient fashion, have been overcome 
to a very large extent. The remaining difficulty is the purely 
commercial one of producing the heat sufficiently cheaply to allow 
of its general use, This, | am afraid, has not yet been overcome ; 
and until it has been, electrical heating unfortunately hardly 
comes within our ken except for very special purposes. 

Remembering that something like 95 per cent. of all the energy 
that goes to incandescent lamps appears only as heat, and not as 
light, there appears to be an ample opening here for another 
“thermal storage” process, at least until the present lamps are 
superseded by the less wasteful type which the future will doubt- 
less reveal to us in good time. 

_ The use of electrical energy for power, i.e. for transformation 
into mechanical energy, is a matter which lies obviously in the 
closest possibl ication with mechanical engineering. It 
divides itself broadly into three sections, viz.: (1) Transmission 
from a distance for whatever purpose ; (2) transmission to a 
number of isolated points comparatively near together, as the tools 
in a factory ; and (3) transmission for the purposes of traction on 
railways or tramways. 

he ‘ransmission comes in in every case because we have as yet 
no electric prime-mover analogous to a steam engine. The electric 
motor pre-supposes the existence of a dynamo, which must itself 
be driven by some prime-mover. From the dynamo to the motor, 
whether near or far apart, there must always be transmission of 
electrical energy. In a recent extraordinary aberration it seems 
to have been discovered that there was some positive advantage in 
using steam engine, dynamo and motor all in one place to do work 
hitherto done by the steam engine alone. This wonderful locomo- 
me forms, and no doubt will continue to form, a class by 

elf ! 

As to the transmission of power from a distance I shall not say 
anything, mainly because I could say nothing so well as it has quite 
lately been said by Professor Unwin in his Howard Lectures. The 
whole matter is there discussed with so unusual a combination of 
impartiality, scientific accuracy and mechanical common sense as 
to make the lectures, short as they are, into one of the most 
important contributions to engineering literature which have 
appeared in this country for a very long time. In particular, one 
cannot help being struck with the judicial way in which the author 
has kept clear of the fatal fascination which this matter possesses 
over many minds otherwis3 sane—a fascination which in some cases 
goes so far that one finds the whole matter discussed, perhaps un- 
consciously, on the basis that it is a positive advantage to transmit 
power from the longest possible distance! There are several towns 
in the United Kingdom where the use of water power for the 





ag t. Were it not that such magnificent work has often 
been turned out in this country from such dirty and apparently 
disorderly shops, I should also say that it was self-evident 
that every change which improved the general orderliness and 
tidiness of the shop must, reacting upon the men employed, im- 
prove the output both in quantity and quality. Under the actual 
circumstances one hesitates to be dogmatic on this point, but I 
incline to believe that it is true, and that the good work to which 
I have referred has been turned out in despite of its environment, 
and has been due to exceptional excellence in workmen or managers 
or both, and that with the same men it might even have been still 
better under better working conditions. 

On the other hand, it has to be pointed out that the cost of 
dynamo, leads and motors, is very greatly indeed in excess of the 
cost of shafting in almost every case. It is also hardly certain as 
yet how the costs of attendance, lubrication, renewals and repairs 
to the electrical plant compare with the similar costs in the case of 
shafts and belting. Probably on the whole they would be less, but 
no satisfactory data on this point exist. 

There arise two special cases which should be mentioned. In 
cases where electrical energy can be obtained from public mains the 
comparison is quite different. The working of the printing 
machines, for instance, in the office of the Pall Mall Gazette, is 
carried out electrically, the current being derived from the mains 
of the Charing Cross and Strand Electric Supply Company. The 
works in this case get rid of all costs of engines and boilers with 
all their many inconveniences, and also gain in space most of the 
room occupied by their old plant. Moreover, they have a better 
security against breakdown than they could otherwise very well 
afford to have without most costly duplication of plant. The 
matter then becomes simply one in which increased space, con- 
venience and security are to be balanced against increased cost, 
and each case has to be considered on its own merits. At present 
it is not very certain how the engineer supplying the electric 
energy ought to look at sucha case. His chief business is, and 
will be, to supply energy for lighting purposes. Avs is sufficiently 
well known, the demand for lighting energy varies enormously 
throughout the twenty-four hours, so that, in fact, a plant which is 
giving 2500-horse power for a couple of hours every day, and which 
of course must be large enough for this purpose, leaving still 
machines in reserve, will only be giving an average of 350-horse 
power taken over the whole week, and not even half this for many 
hours every day and night. It is, of course, very desirable to in- 
crease the load during the hours of light load, and if this could 
—_ be done without also increasing its present maximum, that is, 
without necessitating increase of plant, engineers could afford to sell 
the additional energy at a very lowrateindeed, Unfortunately the 
condition 1 have mentioned is impossible, There will always come 
hours when, through fog or other special causes, the power load will 
coincide in time with the lighting load. And even if this were to 
happen only once or twice a year, the engineer must none the less 
a plant for it and keep the plant ready. The case isnot met 

y differential charges at different hours. The plant must be 
provided all the same, and the additional outlay will not be met by 
the extra payment for a few hours’ work per annum. It may, 


on 360 days out of 365 at times when otherwise nothing would be 
done. This point I shall deal with later on. 
A second special case occurs when the cost of power forms a very 
large instead of a very small proportion of the whole running costs 
of the works, and no doubt in several industries this is the case to 
a very much greater extent than in engineering works. I will ask 
you particularly to notice that in the case where electrical driving 
supersedes belts, the work is not done any less directly than before. 
Between the engine and the tool there stand, in the one case belts 
and pulleys and shafts twice or thrice repeated, and in the other 
case dynamo and leads and motor, with or without a small belt from 
motor or machine. Itis quite possible that the actual mechanical 
efficiency of the belts is greater than that of the two electrical 
machines and the leads between them. But in the case of the 
shafts and belts the losses are continually going on whether or not 
useful work is being done, whereas there are no losses in the motors 
unless they are actually running and driving tools. This brings the 
total losses equal in the case I have supposed, and in other cases 
may make the electrical method more economical. But the 
change is merely a substitution of one indirect method for another 
equally indirect method. 
In the third great case of electric transmission of power, for the 
purpose, namely, of driving trains or tramcars, we have a state of 
affairs which is entirely different, and which, I am afraid, is by no 
meansso favourable to the use of electricity as is sometimes supposed. 
In the case of a train drawn by an engine in the usual way, we have 
the whole of the net power of the engine, exclusive of that spent in 
internal friction and in actually hauling itself along—say 80 per 
cent. of the gross indicated horse-power—available for pulling its 
load along the line, In the case of an electric railway we have 
truly a somewhat lighter locomotive to be moved, but against this 
advantage, and the fact that astationary engine can have a greater 
economy than a locomotive, we have the uncomfortable state of 
affairs that only some 35 per cent. of the whole indicated horse- 
power, as against 80 per cent., is available for the useful work of 
pulling the train. It seems, moreover, hardly likely that this low 
percentage will be much increased. The cause of the loss is of 
course the extreme indirectness of the process, that is, the very 
great number of transformations through which the energy has 
to pass, in each of which there is always a loss, We may take the 
figures approximately somewhat thus, always remembering that 
the average power would be less, probably very much less, than 
three-quarters of the full power of the plant at work :— 

Per cent. 
Mechanical efficiency of engine .. .. .. .. «. 5 
Efficiency of belt-driving (il eanployed).. on Oe ge 
Miholemey eh Gynemo., «. <2 sc) co cs 0s oo 


Efficiency of line .. os 83 
Efficiency of motors .. .. .. .. eo «685 
Efficiency of gearing on locomotives 75 

Total efficiency.. .. .. oe 39 per cent 


From this is to be deducted, say, 10 per cent. for driving the 
locomotive, leaving 35 per cent. for pulling the train. I think it 
may fairly be said that, to a mechanical engineer, the greatest 
enemy to all economy is frequency of transformation, and that it is, 
or ought to be, a fundamental rule in all engineering work that 
every unnecessary transformation, whether mechanical or electrical, 
should be avoided. Notwithstanding this terrible drawback, the 
absence of foul gases is of such overwhelming great importance in 
some cases that the working of the City and South London line 
has only been possible at all because electricity has been employed 
instead of steam. This, of course, isa case where mere economy 
of power was not the only or even the most essential thing sought 
for. In the Liverpool Overhead Railway also the conditions of the 
case rendered the use of steam locomotives impossible, as the line 
runs along a route on which they are prohibited. 

The case of tram lines along streets differs altogether from 


engine with its boiler is a bulky and objectionable affair, very apt to 
cause smoke and other disagreeables, and very unsuitable for trains 
which consist of one vehicle only, weighing less than its locomotive 
would have to weigh. Ihave often wondered why the Serpollet 
boiler and engine have not been introduced for tram work. They take 
so little space that they might very possibly be put on the car itself 
—the car being made reversible as at Manchester—but I suppose 
some difficulties have been found ; at any rate the proposal has 
not been made, so far as I know. But apart from this, and not 
forgetting the steam cars which are actually at work in certain places 
in the North, there is probably no form of steam car which would be 
generally endured by the public. Here, again, therefore, electricity 
would appear to come in regardless of cost, in the same way as with 
the underground railway, although for another reason. But here we 
are metatonce with the mechanical difficulty—notexisting of course 
in the tunnel oron the overhead railway—of getting the current to the 
motors on the car. In America the knot is cut, rather than untied, 
by the use of overhead wires, and in country places it is possible 
that this may be here the best solution of the problem. But in our 
cities, where the bulk of the tramway traffic of the country is really 
carried on, I am still conservative enough to think, and also to hope, 
that this is impossible, Without forgetting the much-quoted case 
of Buda-Pest, therefore, I fear that the introduction of electricity 
for car-driving in this country will still wait until a practicable under- 
ground system has been devised. Meanwhile it is being hard pressed 
by its rivals—cable and compressed gas. Of the two, I think the 
latter, although the younger, is far the more formidable. It has 
the advantage of being even more direct than a steam engine, the 
boiler being absent ; it can be applied to each individual car even 
more easily than an electrical motor, and it enables the car to run 
freely on ordinary lines without their reconstruction, and without 
any mains either above or below ground. It has as yet had but 
short trial, but what I have seen of it makes me sanguine as to 
its ultimate possibilities. 
(To be continued.) 








“ James Forrest” Lectures.—The Council of the Institution 
of Civil Engineers announce that there will be an extra meeting on 
Thursday, May 3rd, at 8 p.m., when the second lecture of this 
series will be delivered by Dr. John Hopkinson, F.R.S., 
M. Inst. C.E., whose theme will be “‘ The Relation of Mathematics 
to Engineering.” Dr. W. Anderson, F.RS., M. Inst. C.E., gave 
the first of these lectures last year, dealing with ‘‘ The Interdepen- 
dence of Abstract Science and Engineering.” Now it is proposed 
to take up individual sciences in succession, and naturally mathe- 
matics comes first in order. 

THE JUNIOR ENGINEERING SocteTy.—At the last meeting of this 
Society, held at the Westminster Palace Hotel on the 13th inst., 
a paper on “ Lubricants: their Use, Testing, and Analysis,” was 
read by Mr. W. F. E. Seymour, of Swindon. The necessity of 
efficient lubrication, and importance of being able to judge the 
utility of various lubricants for different kinds of work, was first 
pointed out. Lubricants might be classed into solids, semi-solids, 
and liquids. The composition of vegetable, land animal, fish, and 
mineral oils was considered, and their proper applications referred 
to. The author next gave an extended account of the more 
important lubricants—tallow, rape, olive, and castor oils—and 
detailed the uses to which they were each best adapted. Of 
mechanical testing appliances, Ingram and Stapfer’s oil tester, and 
Thurston’s machine were illustrated, and the mode of working and 
of recording the results explained. Specimens of oils were shown 
for examination, and there were also a number of instruments 
exhibited which had been lent by Messrs. Baird and Tatlock. Mr. 
L. W. Gates opened the discussion, the other speakers being Mr. 
W. B. Clarke, Mr. H. M. Rounthwaite, Mr. G. E. Brown, Mr. 
R. W. Newman, and the chairman, Mr. Percy J. Waldram. The 
proceedings closed with the annou t of the ensui ting 
on May 11th, whena ren on ‘* Engineering Experiences at Sea,” 
would be read by Mr. J. Lane, chief-engineer, and Mr. J. Haw- 











purpose of electric lighting will have some day to be seriously con- 


however, very well be met by the value of the additional work done 
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THE WOODFIELD GAS ENGINE. 


WE illustrate by the engravings below a simple form of 
gas engine designed for small sizes, and made under Miller's 
patent by Messrs. Clayton, Howlett and Co., of Harrow-road, 





Fig 1 









London, N.W. The engine gives an impulse once in two 
revolutions, and its working parts are all very easily accessible 
and simple in form. In the perspective view—Fig. 1—and 
in the sections—Figs. 2 and 3—A is the gas supply regulated by 
a cock, B is the open end of a large tube into which at a 
short distance from the bottom gas enters at A and mixes 
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Figs. 2 





3-SECTIONS OF ENGINE AND MIXER 

with the entering air. The mixed air and gas enters the 
cylinder through the valve at F, and the exhaust valve E is 
opened once in two revolutions by means of the pusher rod, 
which is actuated by the cam excentric, Fig.4. On the end 
of the rod which rests upon this cam is a piece or finger end 
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Fig. 4—MILLER’S ALTERNATE REVOLUTION EXCENTRIC 


which runs in the double groove shown. When the finger 
end is in the groove, which at the bottom is of the smaller 
diameter and is concentric, no vertical movement of the rod 
takes place, but when a complete revolution has thus taken 
place the finger is diverted by the point and crossing shown 
on the left of Fig. 4, and thus enters the second groove, the 
bottom of which is of largerdiameter and is excentric, as shown 
on the right of Fig.4. In traversing this groove the rod is lifted 


and the exhaust valve opened, and at the end of the revolution 
of the cam the finger piece is again diverted into the smaller | 
and concentric groove. This is a very simple means of 
getting alternate revolution movement, and is quite satis- 
actory for small engines. The ignition tube of this engine 
is heated by a Bunsen burner placed at D. The engine is | 
made of one-third’and three-quarter horse-power, and its | 
simplicity makes it inexpensive. 








HETT’S PELTON WHEEL. 


THE engraving above illustrates a very compact motor of | 
the Pelton or impact wheel type, 150 cm. diameter, recently | 
constructed by Mr. Hett, of the Turbine Foundry, Brigg, for 
driving a blowing engine at a mine in the Lake district to | 
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HETT’S PELTON WHEEL 


work under a head of 76 metres, and to give some 150-horse 
power. The power is transmitted direct from the shaft of 
the wheel to a lay shaft carrying two pinions which gear into 
large spur wheels on the blowing engine crank shaft. The 
speed of the motor is 240 revolutions per minute. It is 
fitted with Hett’s patent regulating nozzle, as shown in 
section. The water is conveyed to the motor by 750ft. of 
16in. steel piping. The wheel is quite self-contained, and is 
the largest ever made with a cast iron case. 
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tion, it was a great disappointment that the subject was not handled 
more scientifically. For some time engineers have been Waitin, 
for a paper from the designer of the wheel, giving a full descriptio 
of its design, but it does not appear that such a paper is forth. 
coming. We shall therefore have to content ourselves with what 
we can find out by our own observations. The writer has work 
out a brief analysis of the stresses in a wheel ; and with the ho 
that by its publication more detailed information may be brought 
out, he presents this analysis herewith. 

A wheel of any convenient diameter supported on a horizonta 
shaft has a rim composed of thirty-six segments, as shown by the 
accompanying cut. The sides of these segments are assumed to 
be straight lines. There are thirty-six loads W supported by the 
rim, For the sake of simplicity, it is assumed that no deformation 
occurs in the wheel. Then by statics the maximum compression 
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Diagram of the Ferris Wheel. 
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in the rim of the wheel at 27, and the maximum tension in the rim 
at 9 is found to be 
W (sin a + sin 2a + sin3a-+ sinSa+ 4) x sec . W x 5°737, 
The maximum tension in the spokes occurs at 27, and is 
W (5°737 + 11°474) = W x 17-211, 
The maximum compression in the spokes occurs at 9, and is again 
W + 2W x 5°737 x sinha =2W., 


It is evident that the stresses are independent of the diameter of 
| the wheel, assuming the loads to be constant. 


If the spokes are rods, capable of resisting tension only, it is 


| evident that each rod must be under an initial stress of 2 W: 
| otherwise the wheel will collapse at the crown. 


> Let 2 W = initial 
stress in each rod. Then, the compression produced in the rim by 
this initial stress in each rod will be 


W x cosee.* = W x 11-474 


The total maximum compression in the rim then becon.es 
W (5°737 x 11°474) = W 17°21), 
The minimum compression in the rim becomes 
W (11°474 —5°737) = W x 5737, 
The maximum tension in the spokes becomes 
W + 2W x 17°211 x sintja=4W. 
The minimum tension in the spokes becomes 
2W x 5737 x sinka-W=0, 
From these equations it will be seen that a wheel with rods for 
spokes will have to sustain three times the compression in the rim, 
and twice the tension in the spokes 


that a wheel will have to sustain 
which is built with stiff spokes; 
that is, with spokes capable of 


resisting both tension and compres- 
sion.—Engineering News, 


POHLE’S AIR BUBBLE 
WATER PUMP. 


THE Poblé air-lift system of rais- 
ing water from wells has been tested 
at the Rockford, Ill., Waterworks, 
and we are informed by Superin- 
tendent Charles W. Calkins that the 
results were very satisfactory. ‘The 
four wells are Sin. in diameter, 380ft. 
deep, with a casing extending down 
about 160ft. from the surface. The 
original water-level in them was 6ft. 
below the surface and 2ft. above the 
average ground water-level. Water 
is now pumped frcm them with 
deep-well pumps, about 160 gallons 
a-minute being taken from each. In 
the air-lift tests the pump was re- 
moved from one of the wells and 
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SECTION OF HETT’S PELTON WHEEL 


Until recently the only means of efficient regulation of 
Pelton wheels was by changing the nozzle for one of a diffe- 
rent size. This involved stopping the wheel to make the | 
change, and had a limited range of variation, generally three 
nozzles only. To obviate this serious defect Mr. Hett 
brought out and patented a regulating nozzle, by means of 
which the water may be used at full bore of jet or reduced 
to a fine point without stopping the wheel. The arrange- 
ment consists of a nozzle having an internal spear, which is 
drawn for full jet, and advanced to reduce to any point 
desired until quite closed. 

In some cases this adjustable nozzle is combined with a 
hydraulic cylinder, controlled by a centrifugal governor, by 
means of which the supply of water is automatically regu- 
lated to suit the load. This arrangement is specially in- | 
tended for electric lighting and other purposes where very 
uniform turning is required. 

The efficiency of the wheel of the Pelton type is equal to that 
of the best turbines made, and it can be used under very high 
heads with small quantity of water. The wheels are made | 
with or without cases, and with one or more nozzles. 








A METHOD OF CALCULATING THE STRESSES 
IN THE FERRIS WHEEL. 
By J. W. Scnaus, M. Am. Soc. C.E, 

In one of the recent engineering publications* there appeared a 
paper, with dicussions, on the Ferris wheel, in which there were 
many conjectures as to the probable stresses which may occur in 
such a structure. Considering the interest attaching to this ques- 


* “Journal of the Association of Engineering Societies,” December, 








1893, paper by Wm. H., Searles before Civil Engineers’ Club of Cleveland. | 


AND REGULATING NOZZLt 


100ft. of 2in. pipe and 100ft. of 1}in. 
pipe run down for the air supply, 
an 8in. discharge pipe being added, 
so that the water had to be lifted 
74ft. above the surface of the ground. 

The weir gaugings were so satisfactory with this test that others 
were commenced with different arrangements of piping. With a 
ljin. air pipe 128ft. deep, terminating in a lin. nozzle, an air 
pressure of 43 lb. produced a discharge 74ft. above the surface o 
485 gallons a minute, the three remaining wells being pumped by 


| steam at the same time, and 568 gallons when the pumps were 


4, . With an air supply line of 59}ft. of lin. pipe, 136}ft. 
of ljin. pipe and 4ft. of lin. pipe, an air pressure of about 
65 lb. gave a discharge of 641 gallons a minute with the pumps 
in the three remaining wells running, and 702 gallons when the 
pumps were stopped, In this last test one of the pumps was taken 
out and the water level in the well was found to be 46ft. below the 
surface. The four wells, Kngineering News says, are located at the 
corners of a trapezoid measuring about 28ft. on each side. 

Some deep flowing wells were also tested. The first is an 8in. 
well, 1300ft. deep, which discharges 270,000 gallons in 24 hours at a 
depth of 4ft. below the surface of the ground. An 8in, discharge 
pipe was run up to a height of 74ft. above the ground, and an air 
main run down consisting of 50ft. of 2in. pipe and 100ft. of 1jin. 
With a lin. air nozzle about 750 gallons was raised per minute, 
while with a supply main consisting of 124ft. of 2in. pipe and 
100ft. of 1}in, 850 gallons was raised per minute during a 24-hour 
test. The wells naturally discharged intermittently at this eleva- 
tion in a series of pulsations, Another well of the same diameter 
1500ft. deep and 140ft. distant, lost about 30in. head during thes 


tests. 








Roya InstiruTIon.—On Thursday, May 3rd, Professor Dewar 
will deliver the first of a course of three Lectin on ‘‘ The Solid 
and Liquid States of Matter,” at the Royal Institution; and 
on Saturday, May 5th, Captain Abney begins a course of lec- 
tures on ‘‘Colour Vision.” Professor J. W. Judd will com- 
mence a course of three lectures on ‘‘ Rubies,” at 3 p.m, on Tues- 
day, May Ist. 
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THE ROYAL INSTITUTION, 
ELECTRIC DISCHARGE THROUGH GASES, 

Las Friday week Professor J. J. Thomson, F.R.S., lectured 
at the Royal Institution on the “ Electric Discharge through 
Gases,” demonstrated by a considerable number of experiments, 
including those described below, and illustrated by the 
accompanying cuts. , post / 

Fig. 1 represents a tube with a thin piece of platinum leaf 
stretching across the middle, and provided with a branch 
passage which communicates with a barometer tube. When 
the side tube is open the discharge, instead of crossing the 
platinum portion, goes the longer way round by the side tube. 
When the cistern of the barometer tube is raised so as to 
close the side tube by a pellet of mercury, the discharge is 
forced back through the main tube, 

Fig. 2 represents the arrangement for an experiment show- 
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ing the reluctance of the discharge to leave the gas and enter 
the metal. The discharge is an alternating one, and instead 
of going straight across between the terminals, it goes from 
the point of one to the base of the other; the terminal from 
the tip of which the discharge starts is the positive one. 

Fig. 3. An arrangement to produce discharge through a 
bulb without electrodes. The bulb is placed inside the coil A, 
which connects the outsides of two Leyden jars, whose 
insides are connected to the two terminals of a Wimshurst 
machine or of an induction coil. When a spark passes, 
rapidly alternating currents pass through the ie pond induce 
the discharge in the bulb. 

Fig. 4. Two tubes filled with the same gas at the same 
pressure, one forming a simple ring, the other bent back upon 
itself. When this arrangement is placed inside the coil the 
discharge passes through the simple ring, but not through the 
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o'her. In the first case the total electromotive force round 
the ring is finite; in the second it vanishes. 

Fig. 5. Apparatus for testing the conductivity of various 
substances by means of these electrodeless dischargers. A 
standard bulb is placed in A, and the conductivity of the 
substance is tested by seeing the effect it produces when 
placed in B upon the brilliancy of the bulb in A. By this 
method it was shown that the molecular conductivity of a 
rarefied gas conveying a discharge was greater than that of 
the best conducting metal. 

Fig. 6. Arrangement to show that at excessively low pres- 
sure the discharge cannot pass through a rarefied gas. The 
inner bulb contains gas at a pressure at which a discharge 
passes. The outer bulb is a mercury vacuum. When the 
apparatus is cold no discharge passes through the outer bulb, 











but one goes through the inner. When the apparatus is 
warmed, so that the pressure of the mercury vapour is higher, 
the discharge goes through the outer but not the inner. The 
outer bulb being now a conductor, shields the inner from the 
effects of the alternating currents in the coil. 

Fig. 7. An experiment to show that the discharge is stopped 
when it has to go across the lines of magnetic force, and 
facilitated when it goes along them. When the magnet is 






lating pump driven by an independent engine. The general design 
of the engines is destine to those of the Koh-i-noor and Royal 


forged in two pieces, and all connected together by flanged 
couplings, The high-pressure cylinder is fitted with a piston valve, 
and the low-pressure one with an ordinary flat slide valve, each 
actuated by ordinary double exentrics and link motions, the 
starting and reversing being effected by a steam and hydraulic 
reversing engine. Steam for the main engines is supplied by four 


“off” the discharge passes through the inner bulb, but not cylindrical Scotch boilers having twenty-four furnaces in all. The 


through the outer square tube. When the magnet is “on” 
_ discharge goes through the outer tube, but not through 
e inner. 





AN ETHER SATURATOR FOR THE LANTERN, 

In the library of the Royal Institution, among the objects 
of interest exhibited after a recent lecture, was a new 
ether saturator, invented by Mr. Gwyer, and placed on view 
by Messrs. Perken, Son, and Rayment, of Hatton Garden. 
Some time back ether saturators had a bad name, so not 
many weeks ago a paper on saturators was read at the 
Lantern Society by Mr. J. Hay Taylor, and everyone who 
had anything to say for or against the use of ether saturators 
in the lantern had been publicly invited to be present. The 
upshot was that much was said for and against their use; some 
of the makers of the newer class of instruments claimed them 
to be perfectly safe, and one leading point urged was that 
they are now so tightly packed as both to fully saturate the 
oxygen, and leave no liquid ether to flow about. 

Fig. 8 represents the saturator exhibited by Messrs. Perken, 
Son and Rayment, just mentioned. Its interior contains a 


“optimus” 
SAFETY SATURATOR. 








TO OXYCEN CYLINDER 


long convoluted channel tightly packed, into which before 
use eight ounces of ether are slowly poured, and allowed to 
soak into the packing, after which as much as possible of 
the unabsorbed liquid is allowed to drain out. This 
saturator does not require heating to any extent worth 
mentioning during use, being but one inch thick, and simply 
placed on the bottom of the lantern. A good point about it 
is, that it has a tap near the jet to cut off the saturator 
reservoir of mixed vapour from the burner when desired. At 
the Institution it was made to serve two lanterns, and some 
of the observers switched the mixed vapour quickly backwards 
= forwards from one lantern to the other without any ill- 
effect. 

The discussion at the Lantern Society did not take a 
scientific turn, the details of the differences of pattern and 
construction of the interiors of the instruments shown not 
being gone into. Nearly all these instruments are so made 
that the possessors cannot unscrew them and take them to 
pieces to see their interior construction ; also to see whether 
they are carefully made, and whether in course of long use 
any portion of them is getting out of order. 








LAUNCH OF THE NEW PASSENGER PADDLE. 
WHEEL STEAMER LA MARGUERITE. 


THE Palace Steamers Company, formed last autumn to co-operate 
with the London Steamboat Association in providing cheap excur- 
sions on the Thames and to the holiday resorts at its mouth, 
having decided to procure a steamer for running from the Thames 
to Boulogne—calling at Margate going and returning—and back 
in a day, contracted with the Fairfield Shipbuilding and Engineer- 
ing Company—the builders of the Koh-i-noor and Royal Sovereign 
—for the construction of a vessel of sufficient power and speed to 
do the journey in the allotted time. This steamer, which has 
been in hands for some months past, was on Monday afternoon 
last successfully launched from the shipyard at Govan, Miss Daisy 
Williams, daughter of Mr. Arnold Williams, managing director of 
the Victoria Steamboat Association, naming her as she left the 
ways, La Marguerite. The vessel is built entirely of steel, and is 
of the following principal dimensions :—Length between perpen- 
diculars, 330ft.; beam, 40ft.; and moulded depth, 21ft. 6in. The 
hull, as in the case of the Royal Sovereign, is divided into eleven 
principal watertight compartments by steel bulkheads, which add 
materially to the strength of the structure, acting, as they do, as 
supports and ties between the decks and framing of the vessel, 
making it practically unsinkable. 

On account of the great length of the vessel, and the want of 
turning space in the harbours she will use, she has been fitted with 
a bow rudder and the usual locking gear for it when not in use, 
the rudder being operated from the upper deck. The rudder 
proper is controlled by steam steering gear fitted in the engine- 
room, additional hand gear being fitted aft in reserve. A steam 
windlass and capstans are also provided for mooring and warping 
purposes, the former being fitted on the upper deck forward, and 
the capstans, which are double, aft. 

La Marguerite has four decks, named respectively the 
lower, main, upper, and promenade decks ; the passenger accom- 
modation being provided as follows :—First-class passengers have 
the entire use of the promenade deck and after part of the vessel, 
the second-class having the remainder of the deck space, &c., 
forward of the engine-room appropriated to them ; the first-class 
dining saloons being on the main and lower decks aft, and the 
second-class on the lower deck forward. On the port side, forward 
of the main deck saloon, there is a retiring room for ladies, the 
starboard side being appropriated to a cloak-room, barber’s shop, 
&e. A social hall is provided on the upper deck, together with a 
ladies boudoir, which communicates with the ladies’ room on the 
main deck by a separate staircase. The sanitary and lavatory 
appointments of the vessel throughout are perfect, and include a 
complete suite of hot and cold plunge baths. The vessel is lighted 
throvghout by a complete electric installation. The promenade 
deck of La Marguerite is a special feature, it covering nearly three- 
fourths of her length from side to side, and presenting a perfect 
unbroken promenade, the only erections upon it being those 
absolutely ee for navigating the vessel—viz., the wheel and 
chart houses—which are under the captain’s bridge. 

La Marguerite is propelled by paddle-wheels made of steel 
throughout, and constructed on the feathering eer these 
being driven by a pair of compound diagonal condensing engines, 
with the cylinders side by side and the surface condenser between 
them, the condensing water being supplied by a centrifugal circu- 


engines are designed to develope 9000 indicated horse-power, and 
to give the vessel a continuous running speed of 21 knots an hour. 
The vessel is built and engined, &c., throughout to Board of Trade 
requirements, its officials having been specially interested in her 
construction in view of her being so much in advance of previous 
excursion steamers, both in regard to general arrangements and 
the special service for which she is intended. 

When completed La Marguerite will have two masts carrying 
fore-and-aft sails and two funnels; and, on account of her size, 
will present a unique and palatial appearance, in comparison with 
the general run of passenger steamers intended for pleasure 
excursions, 








THE INSTITUTION OF CIVIL ENGINEERS. 


THE TRAINING OF RIVERS, 

At the ordinary meeting on Tuesday, April 17th, Sir Robert 
Rawlinson, K.C.B., Vice-President in the chair, the first paper 
read was on “‘The Training of Rivers,” by Mr. L. F. Vernon- 
Harcourt, M.A., M. Inst. C.E. Training works were considered 
successively under four conditions, namely—(1) along non-tidal 
rivers ; (2) at the outlets of tideless rivers ; (3) along tidal rivers ; 
and (4) through tidal estuaries. 

Training non-tidal riversx—The improvement of the Rhone 
between Lyons and Arles was described as a recent example of 
the first-class of training works. Though the Rhone was a torren- 
tial river with a considerable fall in places, and carrying down 
large quantities of shingle, it was possible to improve it by train- 
ing, owing to the different periods of the floods of its tributaries, 
which prevented the discharge of the main river from ever falling 
very low. The regulation of the river below Lyons, at the shallowest 
places, by high training walls carried out between 1860 and 1878, 
though deepening the channel in those j peer produced only aslight 
increase in the available navigable depth; for the removal of 
obstructions in the trained portions caused a lowering of the water 
level above, giving rise to fresh shoals, whilst the material scoured 
from the trained channel formed banks below the ends of the 
training works, Moreover, the high training walls had to be placed 
so far apart, to provide adequate space for the discharge of the 
river before they were overtopped, that the channel at a low stage 
meandered between the training walls. Accordingly, in 1878, 
the systematic training of the Lower Rhone throughout was 
determined upon; and the new works were designed to train 
the low-water channel by low longitudinal walls, combined with 
dipping cross-dykes, which regulated the depth at bends and pre- 
vented the lowering of the water-level above by arresting the 
erosion along the concave banks. The cross-dykes also directed 
the current into a more central channel ; whilst submerged dykes 

laced across deep pools in the channel, regulated the depth and 

ept up the water-level over the shallower parts of the channel 
above. These works have increased the minimum available depth 
by nearly 3ft., have greatly extended the navigable capabilities of 
the river, and have led to a steady growth of the traffic. 

Training the outlets of tideless rivers.—The Volga, the Rhone, the 
Danube, and the Mississippi were next dealt with, as instances of 
delta-forming rivers obstructed by bars in front of their mouths, 
formed by the materials brought down by the rivers, which had 
been trained at one of their outlets. In order to render these 
rivers accessible to vessels, the banks of one of the delta chan- 
nels were in each case prolonged out towards the bar by parallel 
jetties or embankments, with the object of increasing the 
depth over the bar by the concentration of the discharge of 
the river across it. Though the training works at the Kamysiak 
branch of the Volga were extended seawards about 43 miles, 
the want of solidity and continuity of the fascine mattress 
training works, the small depth of the Caspian Sea in front, and 
the absence of any littoral current to carry away the alluvial 
material brought down, prevented much improvement in depth 
being effected. The Rhone outlet, though more favour- 
ably situated than the Volga as regarded the depth of the 
Mediterranean in front of its delta and the existence 
of a littoral current from east to west, was only temporarily 
improved by the training of its eastern mouth by some- 
what converging embankments, for the bar formed again 
further out. is result, however, must be attributed to the 
selection of an unfavourably -situated mouth away from the 
littoral current and deep water, to the closing of all the other 
mouths by the embankments, and to the consequent concentration 
of all the heavy alluvium, as well as all the discharge of the 
river, into a single outlet. Jetties in prolongation of the Sulina 
branch of the Danube, and of the South Pass of the Mississippi, 
lowered the bars in front of those outlets by scour, from a 
depth of 10ft. to 20ft. at Sulina, and from 8ft. to 3lft. at the 
South Pass. The re-formation of the bar further out had been 
delayed by the action of a littoral current in both these cases, and 
by the comparative lightness of the alluvium brought down by 
the Danube, and the good depth of the Gulf of Mexico in front of 
the South Pass. Shoaling was, however, taking _— in front of 
both these outlets; but the necessity for a prolongation of the 
jetties at the South Pass, to maintain the requisite depth of 30ft., 
was more imminent than at Sulina, where a diminution in the 
available depth of 20ft. appeared unlikely to occur very soon. 

Training of tidal rivers.—The works on the Maas, below 
Rotterdam, and on the Nervion, below Bilbao, were referred to 
as inst of the ful training of tidal rivers devoid of 
estuaries, in a gradually expanding channel, aided by a moderate 
amount of dredging, and the prolongation of these training works 
by jetties out to the bar beyond the mouth of theriver. The 
works carried out along the Scheur branch of the Maas since 1882, 
to supplement the earlier works, had increased the depth in the 
jetty cemnat from 10ft. at low tide to 23gft. Whereas, before the 
commencement of the works in 1863, vessels with a maximum 
draught of 16#ft. took eighteen hours to get up to Rotterdam, 
vessels of 194ft, draught could get _up the river in 1882; and now 
vessels drawing 25ft. could reach Rotterdam from the sea in two 
hours. The works carried out on the Nervion since 1878 had 
formed a channel up to Bilbao, with a minimum depth of 12ft. at 
the lowest tide and 27ft. at the highest tide, and had increased the 
depth on the bar by nearly 12ft. The entrance to the river was 
bei rotected by breakwaters projecting from each side of the 
po y into which the river flows and terminating in depths of 
64 to 8 fathoms. 

Training works in tedal estuaries—The Weser furnished an 
example of a tidal river which had been recently regulated 
by double training walls on each side, forming low-water and 
high-water channels, gradually enlarging in width between 
Bremen and Bremerhaven, beyond which the training works were 
being extended into the estuary so as to form a trumpet- 
shaped outlet. The available depth up to Bremen at high 
tide had been already increased by the works, aided by 
dredging, from 9ft. in 1887 to 14jft. in 1891; and it was = 
perme. 9 eventually to dredge the channel to a depth of 22ft. e 
tidal limit had been extended 4} miles, and the tidal volume 
augmented by one-sixth; whilst the depth over the bar in the 
estuary had been already lowered 2ft. or 3ft. The train- 
ing works in the upper estuary of the Loire proved less 
satisfactory, for whilst improving the channel from Nantes to 
their termination, near La initre, they produced a deteriora- 








Sovereign ; the crank and paddle shafts being of steel, the former - 
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tion in the estuary below them, by concentrating the discharge 
of the detritus brought down by the torrential river into this 
part of the estuary and by reducing the tidal scour by the accre- 
tion thus caused in the upperestuary. A lateral ship canal, which 
was opened in 1892, had accordingly been constructed to provide a 
navigable channel between the end of the trained channel and 
deep water. In conclusion, recent changes in the Ssine estuary 
were described ; the various schemes for the prolongation of the 
Seine training walls were divided into three types, and their effects 
on the estuary considered, those providing a trumpet-shaped 
outlet promising the most satisfactory results, and the great 
advantages of ascertaining the approximate results of such very 
divergent schemes by experimental investigations with working 
models were pointed out. 
ESTUARIES. 

The second paper read was on ‘“ Estuaries,” by Mr. H. L. 
Partiot, Inspector General of the French service of Ponts et 
Chaussées, 

Estuaries were divided into two classes—(1) Estuaries devoid 
of rivers; and (2) estuaries into which rivers flowed; and 
these classes were subdivided into funnel-shaped estuaries and 
estuaries with a narrow outlet or neck. The first class of estuaries 
was briefiy considered, the tendency of funnel-shaped estuaries to 
fill up was noted, and reclamation in estuaries generally was 
deprecated. The advantages of a neck in an estuary, of which the 
Gironde, the Foyle, and the Mersey were instances, consisted in the 
protection of the estuary from the inroad of sand from the coast or 
the sea, and in the formation of a deep channel by the ebb-tide in 
converging towards the neck in the estuary above, and also a deep 
channel below the neck by the flood-tide in the same manner. 
The Seine estuary was described in detail as a funnel-shaped 
estuary of the second class, which had been filled up with sand 
from the sea, owing to the great width of its entrance : and it was 
pointed out that the best way cf improving it would be by restrict- 
ing its outlet to a narrow neck, near Havre, by a breakwater from 
Villerville, together with an extension of the training walls in the 
estuary. Some special arrangements of training walls were advo- 
cated for improving the depth at the outlet of an estuary ; and it 
was recommended that funnel-shaped estuaries should be enclosed 
at the mouth by high jetties, so as to utilise all the tidal water 
flowing over the estuary for lowering the bar. The Gironde, the 
Odet and the Yare furnished instances of the value of such reser- 
voirs above the neck. The Tay, the Maas, the Gironde, the Tagus. 
the Foyle, the Slaney, the Tees, the Tync and the Liffey were then 
briefly described to indicate the beneficial influence exercised by a 
narrow outlet on the channels above and below. It was stated, in 
conclusion, that necks in estuaries possessed the great advantages 
of forming a deep channel in the estuary above the neck, enabling 
the length of the training walls through the estuary to be reduced ; 
and of forming a channel below the neck, extending far enough 
seawards in most cases to lower the bar. Lastly, by making the 
neck adequately narrow, the estuary was secured from the incur- 
sion of sea sand ; the discharge of materials brought down by the 
river was facilitated, as exemplified by the Gironde and the Tay ; 
and a state of equilibrium was produced which insured the mainte- 
nance of the estuary. 








LETTERS TO THE EDITOR. 
(Continued from page 349) 





THE BEHAVIOUR OF CIRCULAR TUBES UNDER PRESSURE. 


S1R,—May I put before your readers a question which, in spite of 
some careful discussion and consideration, I have as yet been unable 
to decide! Does acurved pipe of perfectly circular section tend 
to become straight under internal hydrostatic pressure’ If it does 
do so, for what reason’ As the immediate answer to this question 
from several quarters will undoubtedly be “‘ yes, on account of the 
pressure on the ends,” I must ask those who would so reply to 
consider the case of a pipe bent in a circle, so that its extremities 
nearly touch each other, the internal pressure on the ends should 
then presumably tend to bend the pipe still more. Other thinkers 
will glance at the Bourdon tube, and perbaps wisely pass it by as 
outside the question, its flat section entirely altering the conditions. 
A third party will advance the argument that originally provoked 
the discussion, viz., that the area of the half side of the tube on 
the internal curve is less than that on the external curve, and 
that consequently there is unbalanced pressure. May I remind 
them that unless there was at some place in the tube a sufficient 
retaining force, the tube would move as a whole in the direction of 
the greatest pressure without necessarily tending to straighten ’ 
The most ingenious reply is this: Suppose the tube bent into a 
circle, that is, till the two ends touch—the example may be taken 
of a pipe filled completely with water, and the ends hermetically 
sealed and pressure produced by heating evenly. The forces then 
in the tube, considered as a whole, are the same as those in a 
circle revolving round its centre—forces radial and forces longi- 
tudinal. I am inclined to deny the accuracy of this statement. 
The radial forces do not exist, unless the tube tends to straighten ; 
if it does straighten, then I will admit the existence of the radial 
forces, Of course I refer to forces due to the internal pressure 
only, Several rough experiments have been quoted as proving an 
affirmative to the question. In none of them can I admit that 
sufficient care has been taken to preserve the exactly cylindrical 
section of the tube. The least flattening of course upsets the 
argument altogether. 


the most economical oil not always be obtainable. Nobody would 
think of buying Welsh coal at its high price when another coal can 
be got at a much lower price, power for power given off ; and why 
should a dearer oil be bought? I take it therefore that the 
engineers at the Royal Show were guided in their selection of 
the oil by looking out for one that was good and at the same 
time cheap. ANOTHER ENGINEER. 
April 25th. 





LIQUID FUEL AT SEA. 
Sir,—We have read with interest Mr. Henwood’s letter in your 
issue of April 13th, but in one important paragraph at any rate, 
where he states that in the Ruby one ton of oil was made to do 
the work of three tons of Welsh coal, we find some difficulty in 
accepting his statements, We believe it will be admitted that in a 
ar marine boiler at sea, burning Welsh coal, there can be 
obtained an evaporation of 10-4 lb. of water from and at 212 deg. 
Fah. per pound of coal. If, on the other hand, we take the chemical 
analysis of Russian Astaki, the result that may be expected is an 
evaporation of 18 4 lb. of water from and at 212 deg. Fah. per 
| pound of Astaki consumed in the furnace. If these comparisons 
| are correct, then the evaporative power of Astaki is only 1°8 times 
that of the best Welsh coal, instead of three times, as stated by 
Mr. Henwood in his letter ; and in fact we have always understood 
that it was generally accepted that the evaporative power of 
Astaki was, in round figures, twice that of coal, which the above 

figures confirm. ‘ 
For THE WALLSEND SLIPWAY AND ENGINEERING Co., Limited, 

W. Boyb. Managing Director. 
Newcastle-on-Tyne, April 19th, 








WIRE ROPE BREAKING STRAINS. 


Sir,—I should be glad if some authority on this subject would 
kindly explain to me why rope makers’ strains differ—some very 
materially—from eachother Take, forexample, 3in. circumference 
improved patent steel rope, all made, I assume, of wire 80 to 85 
| tons per square inch. I give below various makers’ strains for 
| this size and quality, viz., 31 tons, 29} tons, 27 tons, 25 tons. This 
| difference, varying from 10 per cent. to 20 per cent., is puzzling, 
| and surely deserves some notice from users of ropes. Asa possible 
| explanation of these differences, might I ask: (1) Should the soft 
| wire in each strand be taken into account in calculating ultimate 
| strength of rope! (2) What allowance, if any, should be made on the 
| strength for spinning ’” 
| It seems evident from the figures I have given that makers bave 
| different ways of calculating their strains, and it would surely be 
of the greatest advantage to users of ropes if they were put in 
possession of a proper rule for arriving at the strains themselves, 

April 16th, SIMPLEX. 











LEGAL INTELLIGENCE. 
ROYAL COURTS OF JUSTICE, 
APRIL 197TH, 1894, 
(Before Mr. Justice KEKEWICH.) 
MEUX’S BREWERY COMPANY ¢. THE CITY OF LONDON ELECTRIC 
LIGHTING COMPANY,--SHELFER ¢ SAME, 

THE first of these actions was brought by the owners of a public- 
house to restrain the defendants from working their engines and 
carrying on their works at Bankside, on the Surrey side of the 
Thames, in such a manner as, by vibration or otherwise, to cause 
damage to the publichouse—which was called the Waterman's 
Arms—or to interfere with the business there of a licensed vic- 
tualler, or otherwise to cause annoyance, nuisance, and danger to 
the occupiers of the house. It appeared that close to the Water- 
man’s Arms the defendants had an electric lighting station with 
powerful steam-engines and dynamos at work, and it was said that 
the working of the machinery was causing serious injury to the 
structure of the house, and producing unpleasant vibration through- 
out the house to the annoyance of the occupiers and customers. 
The second action was brought for a similar purpose by the publi- 
can in occupation of the house under a lease granted by the 
plaintiffs in the first action. On behalf of the defendants it was 
contended that, in the absence of negligence on their part, they 
were relieved by their statutory powers from liability to an action 
for nuisance, and, further, on the evidence, that no actionable 
nuisance had been shown to exist. It was also argued that, as the 
plaintiffs in the first action were only reversioners, they had no 
right to sue in respect of a nuisance which was not necessarily 
permanent, and might be removed before their interest fell into 
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Mr. Warmington, Q.C., and. Mr. Badcock, appeared for the 
laintiffs in the first action ; Mr. Warmington, Q.C., and Mr. 

Vaggett for the plaintiff in the second action; and Mr. 
Moulton, Q.C., Mr. Renshaw, Q.C., and Mr. W. C. Braithwaite for 
the defendants in both actions. 

Mr. Justice KEKEWICH, upon the construction of the statutes 
and provisional order under which the defendants were constituted, 
was of opinion that they were not thereby relieved from liability 
to an action for nuisance. His Lordship further held, upon the 
evidence, that it had been proved that, by reason of the working 
of the defendants’ engines, injury was caused to the premises in 
question by vibration and noise, and also, in some degree, 
structurally. Having regard to the manifest inconvenience which 
would result to the inhabitants of the district which the 
defendants supplied with electricity if their works were stopped, 





My ground for believing that a bent circular tube does not tend 
to straighten is that by so doing it could not increase its capacity ; 
at the same time, I do not deny that under certain conditions the 
ends may affect it. The reason, in brief, why a Bourdon tube acts | 
is from an attempt to increase its volume, which renders its section 
circular and so straightens it out. It may interest your readers to 
know that the question arose from an assertion on the part of a 
friend, that in tabulous—‘‘ express ’—boilers of the Thornycroft. 
Ferguson, &c., type, the tendency of the large number of bent 
tubes to straighten brought considerable pressure to bear against 
and raise the upper steam drum. L. P. 

April 17th. 





THE R.A.S.E. TRIALS OF OIL ENGINES. 


Sir,— With reference to letter from ‘‘ On Trial” in your issue of 
April 20th, I find that *842 was the consumption of Royal Daylight 
oil in Prof, Unwin’s test, and ‘946 of Russoline. As Prof. Unwin 
does not appear to have given the cost of the two oils, I have 
referred to Prof. Robinson’s remarks on the discussion that followed 
the reading of Prof. Unwin’s paper on ‘‘ Petroleum Engines,” at 
the Institution of Civil Engineers, and I there find that he gives 
particulars of a test that he made with an engine running with 
tussoline and also Royal Daylight. He gives ‘761b. of oil per 
brake horse-power per hour with Royal Daylight oil, and 87 Ib. per 
brake horse-power per hour with Russoline, thus showing that 
Royal Daylight oil gave greater power, weight for weight, but 
when I turn to the cost of the oil used I find that this is reversed, 
and Royal Daylight oil costs ‘5 of a penny per effective horse- 
power, and Russoline oil ‘4 of a penny per effective horse-power, 
and as I take it one of the points at the Royal Show trials will be 
the greatest economy, the oil which will show the best results in 
this repect is the oil, I take it, that should be used. 

It appears to me that there are three features that should be 
considered in selecting an oil for an oil engine :—(1) Economy in 
the cost of the oil per brake horse-power (this being the principal 
one). (2) That it should work cleanly. (3) That it should be 
readily obtainable. Russoline and oils of a similar class evidently 
fulfil the first ; the second is also equally fulfilled ; the third if not 
at present quite fulfilled by Russoline is practically so, whilst most 
engines will work with other oils should. at any time a supply of 





his Lordship did not think fit to grant an injunction. The plaintiff 
lessee was, however, entitled to inquiries as to the damages caused 
to him as such lessee by vibration, noise, and structural injury, 
and to the costs of the action, and there must be judgment to that 
effect. As regarded the oe their action so far as it 
claimed an injunction must be dismissed with costs, it being clear 
upon the authorities that, being reversioners, they were not 
entitled to relief by injunction in a case such as the present. 
They were, however, entitled to an inquiry as to any damage done 
to the inheritance, but the costs of such inquiry must be reserved. 
— Times. 








CATALOGUES. 





SINcE our notices in vol. Ixv. the following Catalogues 
have been received, and some since the short notice of 
the 13th inst.:— 


Haslam Foundry and Engineering Company, Limited, incor- 
—- with Pontifex and Wood, Limited, London and Derby. 

istilling Plant. Relates to distilling plant of the simple boiler 
and worm kinds, to steam rectifying stills, vacuum stills, continuous 
fire stills, portable stills, continuous steam stills, to distilleries, 
pharmaceutical distilling apparatus, milk condensing apparatus, 
condensers for salt water, and tables chiefly relating to thermo- 
metrical scales, atrials of circles, displacement of cylinders, and 
others of interest in connection with the class of apparatus 
described. A carefully prepared catalogue, with the name on the 
back. 

Morton, R. G., Errol Works, Perthshire, Scotland, 
Boilers, ‘I'urbines, Threshing Machines, &c. 
Stone, J., and Co., Deptford, London. 

Their uses and applications, 

Bailey, W. H., and Co., Limited, Albion Ironworks, Salford, 
Manchester. Bailey’s Pumps and Hydraulic Machinery. A large 
quarto catalogue of about 380 pages, with a good index, well 
iilustrated, with the name on the back ; in fact, a useful book 
of reference to anyone concerned in pumps of any kind from the 
smallest to those required for waterworks, including hydraulic- 


Engines, 


Stone’s Patent Bronzes. 


eS 
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fittings, bydraulic rams, wind and water motors with PUMps, pipe 
testing and drilling apparatus, and some other machinery, include ‘ 
Bailey’s Friedrich steam motors and hot air engine, 8 

Fire Appliances Manufacturing Company, 9, Moorfields 
and Northampton. 
Appliances, 

Ropeways Syndicate, Limited, The, 150, Leadenhall-street 
London. Improved Aérial Ropeways. Descriptive of Roe and 
Bedlington’s patent arial ropeways, with illustrations of their 
applications, in some cases where at work. 

Simpson, Strickland and Co., Dartmouth, South Devon. Steam 
Launches, Light Portable and Fixed Engines, also Auxiliary 
Engines, and for Electric Lighting, &c. ‘The Kingdon” Patent 
Machinery, for Steam Launches, Yachts, &c., High-Pressure Non- 

densing Machinery for Steam Launches, Yachts, &c.,, High. 
pressure Non-condensing Launch Machinery, High-pressure 
Engines and Boilers. These catalogues are illustrative of the 
“* Kingdon” compound and tandem quadruple engines as used jy 
launches <f various sizes, and in sea-going yachts for driving 
dynamos, and as portable engines, 

Coltman, H. and Sons, Loughborough, 
for Heating Purposes. 

Alley and Maclellan, Polmadie, Glasgow. Standard Steam Stop 
and Safety Valves, and Fittings. A catalogue relating to a special 
class of fittings, and made generally useful by an accompanying 
series of tables, weights of iron and steel bars, flats, plates, theets, 
pipes and sundry materials, equivalents of various wire gauges, 
areas and circumferences of circles, squares, cubes and roots, and 
strength of chains, 

Marshall, Sons, and Co., Limited, Gainsborough. Jackson's 
Patent Tea Preparing Machinery. These are catalogues relating 
to a special class of machinery, including tea rolling, tea drying, 
tea sorting and cutting, and engines for working them: a class cf 
machinery to which Messrs. Marshall, Sons, and Co., bave paid 
particular attention. 

Rose, Downs, and Thompson, Hull. il Mill Machinery, (ij! 
Refineries, and Grain Warehouse Machinery ; the Kingston Patent 
Dredger and Excavator. 

Johnson, William, Armley, Leeds. Portland Cement Plant. 

Mather and Platt, Limited, Manchester and London. The 
Edison-Hopkinson Dynamo, the ‘ Manchester” Dynamo, for Elec. 
tric Lighting, Patent Alternate Current Dynamos, for Central 
Electric Lighting Stations and Private Installations. ‘These are 
elaborately prepared catalogues of the makers’ well-known dynamos 
and motors for constant and alternating currents with and without 
engines for driving them. 

Allen, W. H. and Co., Lambeth, London. Condensing Plant. 
Relates to condensers and evaporators, circulating pumps and 
pumping engines, self-contained condensing plant, both for use on 
board ship and on land. 

Summerscales and Sons, W., Keighley. Washing, Wringing, 
and Mangling Machines, Turnip Cutters, Chatf Cutters, Pulpers, 
and Fruit Dressers, 

Crompton and Co., Limited, London and Chelmsford. Domestic 
Electrical Machinery, Electrical Heatirg and Electrical Cooking 
Apparatus. Relates to a class of apparatus that, in spite of the 
prophecies of two years ago, seems to be within measurable 
distance of common use, 

Sankey. J. H., Canning ‘Town, London, 
Pipes, Gulleys, Traps, Xc. 

English Electric Carbon Company, Limited. The Brymbo, near 
Wrexham. The Phebus Carbons for Electric Arc Lighting. 

Lancashire Patent Belting and Hose Company, Manchester, 
Lancashire Belts. Relates to Belts of various kinds, including 
Hair Belting, Hair and Leather, Endless Lancashire Belts for 
Threshing Machines, Bottom Belting and India Rubber and Canvas 
Hose. 

United Flexible Metallic Tubing Company, Limited, London, 
Flexible Metallic Tubing. 

Chloride Electrical Storage Syndicate, Limited, London and 
Manchester. The Patent Chloride Electric Accumulator. 

Babcock and Wilcox, Limited, London, EC, Steam: Its Gene- 
ration and Use. A carefully got up catalogue, + vared in every 
way with the conviction that it was well worth doing. It folly 
illustrates and describes the Babcock and Wilcox’s Boiler, and 
gives examples of its various applications. It also contains well 
selected information regarding steam and its generation, and 
includes carefully written articles and tests by well known American 
writers and engineers. . 

Jones, John, Fulham-road, London. Sanitary Specialities. 
Clarke, Chapman and Co., Limited, Gateshead-on-Tyne. Duplex 
Steam Pumps, Hoisting Machinery, Patent Windlasses, Horizontal 
Steam Windlesses, Vertical Steam Windlasses, Messenger Chain 
Windlass, Worm Gear Windlass, Steam and Hand Capstans, Cable 
Stoppers and Chain Cables. Yaage 
Fowler-Waring Cables Company, Limited, The, 32, Victoria- 
street and North Woolwich, London. Cables, &c. This isa highly 
finished catalogue, with coloured lithographs of the numerous kinds 
of cables, junction boxes, switch-boards, switches, and termina!s 
manufactured by this firm. 

Smith, B, G., Stannary-street, Halifax. 


Lon 
Steam Fire Engines and Fire Extinguishing 





Boilers, Welded Boilers 


Sanitary Stoneware, 


Hoisting Machinery, 








THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own Correspondent.) 


THE ironmasters are better employed than for some weeks past, 
since they have in hand the new work booked at the beginning of 
the quarter. Specifications are coming to band regularly so far. 
The total amount of work is, however, considerably below the 
average of some previous years, Cinder pigs are 37s. 6d. to 
38s, 6d.; part mines, 43s. to 44s., and all-mine hot-blast, 55s. 
upwards, Midland pigs are 45s, to 46s. for Lincolns, 44s. for 
Derbyshires, and 43s. to 43s, 6d. for Northamptons, There is an 
improved call for foundry pigs, and particularly for cold-blast sorts 
for engineering castings Ironfounders have more work in hand 
than for «ome time in connection with municipal contracts, 

There - a good business doing in hoops at £6 10s., in large 
angles at #6 15s., and bedstead angles at £6. Small rounds are 
selling moderately at £6 5s., and gas strip is quiet at £5 lds. 
There isa limited but regular outturn of the better qualities of 
iron. Some of the list houses are ie tom a9 ea quantitie 
of best cable iron to local engineers for heavy Admiralty forgings. 
Operations in the Staffordshire coalfield were, according to the 
annual report of Mr. W. B. Scott, the Government Inspector of 
Mines for the South Staffordshire district, anything but active 
during last year. There is a decrease compared with 1892 of 
1,062,925 tons. The greatstrike from July 29th to November 20th 
affected for about three weeks nearly all the collieries to the north 
of the Bentley Fault, or the town of Walsall, and, for the whole of 
the period, nine of the largest collieries on the Cannock Chase. 
Of ironstone the output is a oye, quantity. It has fallen 
from 206,452 tons in 1877 to 51,572 tons last year. He returns the 
average price of minerals for the year as :—Coal, 7s. 5d. per ton ; 
ironstone, 12s.; and fireclay, 5s, ‘There were, during the twelve 
months, 41 deaths through 37 separate accidents, and 259 injuries. 
In connection with Birmingham's water engineering scheme for 
obtaining the City supply from Wales, an interesting stand is 
occupied just now at the Trades and Industrial Ex uibition at 
Bin Ce Hall by the patentee of the well-known Rio Tinto rock 
drill, Mr. James McCulloch, of Wolverhampton. He is tendering 
for the tunnel and cutting work, and he has placed in F corner at 
the hall a powerful four-drill machine, with a diagram illustrating 
the process of boring and blasting tunnels such as will be 
required. There will be two tunnels, the Dolan and the 
Knighton, the former 4} miles long and the latter 24 miles, and 





pressure pumps, testing apparatus, mine-sinking pumps, hydraulic 


both Ohft. high by 9ft. across, In both cases boring will have to 
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t each end of the tunnel, and also in opposite directions 
be begun aft sunk about half way, the Dolan shaft being 280ft. 
deep and the Knighton shaft f0ft. The diagram shows that the 
work, if done by a Rio Tinto drill, would consist first of a central 
boring. When this has progressed a short distance by drilling 
holes and blasting outwards, the tunnel would next be en arged by 
working a four-drill machine similar to the one shown, ramming in 
dynamite cartridges and firing them simultaneously, the force of 
the explosion being exerted towards the axis of the tunnel. The 
bed-rock of the district is a hard blue slate. This would have to 
be cut through, and the independent borings would also have to 
meet each other exactly. hen each blast is fired the tunnel 
would have to be cleared, and the quickness with which work could 
he resumed would depend upon the excellence of the ventilating 
arrangements, The time allowed for the completion of the boring 
is five years. 
. Electric engineers have reason to be gratified at the progress 
which is being made in South Staffordshire, The work of laying 
the mains and erecting the station for the lighting of Wolverbamp- 
ton is now fairly advanced. The trunk main from the Commercial- 
road Station to the Town Hall has already been carried through 
Brunswick-street into Bilston-street. The walls of the new station 
have risen above the ground, and the Electric Lighting Company 
decided this week that the foundation stone shall be laid on May 
2st. When the electricity has been conveyed to the Town Hall 
the work of distribution by small mains to houses and street lamps 
will commence. ? ’ : 

Fair progress is being made with the formation of Thomas 
Parker, Limited, which has been registered with a capital of 
£75,000, in £10 shares, to carry on business as electrical and 
mechanical engineers, 

The works of the Wolverhampton Gas Company are being 
extended, and new plant is being laid down, The four existing 
gasholders are being supplemented by a new one, the contract for 
the erection of which has been let to Mr. Herbert Holloway, 
Wolverhampton. Further extensions which are to be subsequently 
undertaken include the erection of additional retort houses, and, 
ultimately, a new tank and canal basin and an extra line of branch 
rail vay from Bashbury Junction, 








NOTES FROM LANCASHIRE. 
(From our own Correspondent.) 


Manchester —Throughout all branches of the engineering, iron, 
and coal trades of this district the situation not only remains most 
unsatisfactory, but there is a continued absence of any sign of 
improvement. It is only in exceptional cases that engineers are 
what can be termed busy, and where this is the case it is chiefly on 
special work, or they are pe on op small establishments. 
Generally, engineering firms are barely kept going, and many of 
the shops are anything but well supplied with work ; the position, 
as shown by the continued unfavourable returns of out-of-work 
members on the books of the trade union organisations, remaining 
practically stationary. In the iron trade makers and manufac- 
turers are struggling to keep up prices, but with the general dearth 
of business of any weight coming forward, they are being eomgend 
but steadily forced down, whilst in the coal trade complaints are 
very prevalent that the position is becoming quite as bad, if not 
worse than this time last year ; and although prices have not yet 
got down to the low level of last summer, they are rapidly tending 
in that direction, 

The Manchester Iron Exchange on Tuesday was fairly well 
attended, but a ary | lifeless tone prevailed throughout the 
market, and neither in pig or finished iron was there business of 
any moment doing. Users of pig iron go on buying in the merest 
hand-to-mouth quantities, and as in many cases they are still well 
covered with iron bought some time back, the orders that do come 
upon the market are comparatively few in number. Stocks of pig 
iron are beginning to accumulate in makers’ hands, and some 
anxiety is being shown to effect sales, with the result that here and 
there makers are open to entertain offers. For Lancashire pig 
iron, makers still quote on the basis of 42s. for forge and 42s, 6d. 
for foundry, less 25, at the works; but they are scarcely firm at 
these figures, as they are only booking occasional orders where 
page have especially favourable rates of carriage. With regard 
to district brands, Derbyshire iron in some cases is 6d. lower, 
foundry qualities being now quoted at about 49a. to 49s. 6d., less 
2}, with Lincolnshire, which is the cheapest iron in the market, 
remaining at about 41s, for forge to 42s. for foundry, net cash, 
delivered Manchester, with, however, little or nothing of any 
moment doing. Outside brands offering in this market are, if 
anytbing, weaker as compared with last week, good foundry 
Middlesbrough being now quoted at 44s. 4d. to 44s, 10d., net 
cash, but these may be taken as quite the minimum figures. 
Scotch iron is somewhat irregular, makers having put up Gart- 
sherrie to 50s,, delivered at the Lancashire ports, whilst Eglinton 
could in some cases now be bought at 46s, 6d. to 47s., and Glen- 
garnock at 49s, to 493, 6d., net cash, delivered at the ports. 

Finished iron makers all complain of the very limited weight of 
new business just now coming forward, and there is a tendency to 
ease down in prices where anything like moderately good specifica- 
tions are concerned. Lancashire bars can now be bought readily 
at £5 103, to £5 123. 6d., with North Staffordshire bars quoted 
at £5 15s, to £5 17s, 6d., but it is questionable whether these 
figures are really being got except in special cases. Sheets and 
hoops remain unchanged, but there is little or nothing doing to 
really test a. Nominally, Lancashire sheets are £7 5s. to 
£7 7s. 6d.; Staffordshire, £7 7s, 6d. to £7 10s.; and Lancashire 
hoops, £6 for random and £6 5s, for special cut lengths, delivered 
Manchester or Liverpool. 

The steel trade continues very quiet in all departments, with 
prices rather easier, if anything. Supplies of hematite are con- 
siderably in excess of requirements, and 53s. 6d., less 24, represents 
the full average figure for ordinary foundry qualities, with ordinary 
steel billets offering freely from £4 to £4 2s, é4., net cash, delivered 
here. Some of the makers of steel boiler plates are now quoting 
£6 10s., with others holding to £6 12s, 6d., bridge and tank plates 
about £6 5s, to £6 7s, 6d., and ordinary steei bars about £6 10s., 
delivered here. 

All descriptions of round coal are in such excessively poor de- 
mand that, notwithstanding pits are only in exceptional cases 
working more than three or four days per week, large stocks go on 
accumulating, and the miners are proposing an arbitrary restriction 
of the output with a view of preventing, as far as possible, a 
further increase of their stocks, which they consider as threatening 
their position with regard to the question of wages. Requirements 
for house-fire consumption are, of course, restricted to very small 
dimensions, owing to the exceptional season of the year, and the 
greater Fe ning of the limited output of these is going into 
stock, Common round coals are not quite so great a d as the 
better qualities, but these are in not more than moderate demand, 
for iron-making, steam and general manufacturing purposes, and 
supplies generally are Jargely in excess of requirements. The 
leading Manchester colliery concerns have not altered their list 
rates, nor has there been any change in the official rates of the 
Lancashire Coal Sales Association, but in the open market prices 
are being cut very low by outside sellers, and also by coal coming 
in from other districts. “It is only in exceptional cases that best 
Wigan Arly coals are fetching more than 11s, to 11s, 6d. per ton ; 
Pemberton four foot and seconds Arley, 10s. to 10s, 6d.; common 
house coals, 83. to 83, 6d.; with steam and forge coals 7s. 6d. to 
8s. per ton at the pit mouth. Engine classes of fuel, although 
rather more plentiful in the market, owing to supplies coming in 
from other districts, are, however, maintaining late rates, and at 
the pit mouth burgy and through and through coals are fetching 
6s. 9d. up to 7s, 3d.; best slack about 63, 63., and common sorts 
os, to ds, 6d, at the pit. 

With regard to gas coals, a sort of combination has been formed 





by the leading coalowners in Lancashire and Yorkshire not to 
quote under 1892 prices, for the contracts coming forward during 
the ensuing season, which would represent an advance of about 1s, 
r ton on the prices taken last year. I hear, however, that there 
1s already some breaking away from this understanding, and it would 
seem very doubtful, whether, in any case, coalowners will be able 
to secure more than 6d. above, if they have not to go down quite 
to, last year’s prices, Large users are holding back, and in some 
cases, I hear, are preferring to take their chance in the open 
market, should there be any attempt to put up prices. 

The shipping trade remains excessively quiet, and although 
8. 6d. remains the minimum price for common round coal, 
delivered at the ports on the Mersey, North Wales coal is compet- 
ing very keenly, and there are very low outside sellers in the 
market, 

Barrow.—There is a very quiet tone in hematite pig iron, and 
sales have been on small account this week. There is a consider- 
able local consumption, bnt only a quiet home trade, and the life in 
the demand on foreign, colonial, and continental account is not in 
any marked sense noticeable. Prices are easy at 45s. 6d. to 46s, 
for mixed Bessemer Nos, net f.o.b., while warrant iron is easier at 
44s. 104d. sellers, and 44s, 94d. buyers, net cash. There is practi- 
cally no trade doing in forge or foundry qualities of iron. 

The stocks of iron in hand in warrant stores represent 135,133 
tons, being an increase of 102 tons on the week, and of 40,710 tons 
since the end of the year. There are thirty-five furnaces in blast, 
compared with thirty-three in the corresponding week of last year. 

Steel-makers are fairly busy in all departments, but the orders 
offering are not sufficiently large to justify hopes of a continuance 
of activity in the Bessemer department. There are certainly a few 
foreign and colonial consignments in the market, but makers are 
all keen competitors, and the prospect is bad; unless the demand 
increases, there will be a quiet season in the rail trade. Prices are 
unchanged at £3 15s. per ton for heavy rail sections. In the steel 
shipbuilding material trade there is a better prospect, and during 
the past week some good orders have been booked for Admiralty 
work, ‘Tin-plate bars are in fair request, as also are billets and 
hoops, and there is still good trade in heavy castings and 
steel forgings generally, Other departments of the steel trade 
are quiet. 

The shipbuilding and engineering trades are busy, and at 
Barrow ee prospects may be noted on the basis of the order 
just placed for the building of two second-class cruisers for the 
Admiralty. This, with other important Admiralty work in hand, 
as well as orders for the mercantile marine, places the Barrow 
pa in the best position in the country for amount of work in 

and. During the week the Barrow Company has been entrusted 
with the order for the repairs necessary to the s.s, Blackrock, 
which was burnt a week or two ago in the Liverpool Docks, leaving 
nothing but the bare hull and machinery intact. 

Iron ore is very quiet in tone. Prices are easy at 8s, 6d. to 93. 
per ton net at mines for ordinary qualities. 

Coal and coke represent but a small trade, as the consumption 
on the part of industrial concerns and shipping is very small, but 
prices are steady. Coke from the East Coast ovens landed at West 
Coast furnaces is quoted at 17s. per ton. 

The shipments of hematite pig iron from West Coast ports during 
the past week represented 12,236 tons, compared with 5415 tons in 
the corresponding week of last year, an increase of 6821 tons, The 
shipments of steel last week were 14,102 tons, compared with 
7926 tons in the corresponding week last year, an increase of 
6176 tons. The aggregate shipments of pig iron this year have 
been 128,103 tons, compared with 84,262 tons in the corresponding 
period of last year, an increase of 43,841 tons. The aggregate 
shipments of steel during this year so far have reached 106,296 tons, 
compared with 133,936 tons in the corresponding period of last 
year, a decrease of 27,640 tons. 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 

‘THE South Yorkshire and North Derbyshire coalowners met here 
last Monday to try and arrive at a definite agreement with regard 
to gas coal contracts. The principal gas companies are in the 
habit of contracting for supplies at the beginning of June—the 
supplies being for the half-year—and the desire is to secure a 
better price than that which ruled last year. The coalowners are 
agreed that with the full 40 per cent. advances still on they must 
have an increased price from the gas companies, It is stated that 
several gas companies have accepted quotations ranging from 9d. 
to 1s. per ton above those of last year. The result of the proceed- 
ings has not transpired, but it is understood that a determined 
effort will be made to avoid underselling each other. The private 
consumer always pays a good price ; the difficulty is in getting 
the great contracts at a paying quotation. 

Steam coal is in good demand in consequence of the opening of 
the Baltic ports. The Yorkshire pits where this sort of fuel is 
drawn are generally working well in view of the trade anticipated 
from the Northern markets. Considerable stocks are waiting 
despatch at the pit banks, and in the railway sidings are an 
unusually large number of laden trucks—all sure signs that the 
— for the present is in excess of requirements. Best house 
coal is now about 10s, to 14s. per ton; secondary qualities, 8s, to 
11s. per ton; best nuts, 8s, to lls, 6d. per ton, Coke makes from 
10s, to 12s, per ton. 

In the heavy steel departments there is a considerable business 
doing. American buyers, who held off as long as they could, in 
consequence of the Wilson Tariff, are now compelled to seek mate- 
rial, and one of our largest steel houses has done more with that 
market during the last month than at any time since the com- 
mencement of the year. An advance in freights has again en- 
couraged shipbuilders, and it is probable that the ships which were 
ordered and afterwards withdrawn, in February, on account of 
the depression which set in that month, may again be given out. 
Railway material continues to be largely ordered, the principal 
lines being chiefly rolling stock for India. It does not appear that 
the bulk of these have been taken in the Sheffield district. Some 
signs of improvement are perceptible in New Zealand ; but the 
pr al colonial markets do not exhibit much animation. The 
close of the revolution in Brazil will not greatly benefit the South 
American trade for some time. Australia is steadily, but very 
slowly, recovering from recent embarrassments. 

Prices of iron do not vary. Hematites are quoted at from 53s. 
to 54s. per ton, delivered here ; forge iron, 40s. 6d. per ton ; bar 
iron £5 10s, to £5 15s.; Bessemer billets, £5 103.; Siemens-Martin 
acid steel, £6. 

The improvement in the file trade, though not affecting every 
house, is maintained. Some very good orders are coming in from 
the Continent. Edge tools are rather quiet, and the lighter staple 
industries of cutlery and electro-plate are not up to the average. 

At Lidgett Colliery, Tankersley, in the South Yorkshire district, 
a series of trials of electrical coal-cutting machinery have been 
made. Messrs. Robert and Thomas Clarke, sons of Dr, Clarke, 
owner of the colliery, have brought into use a machine to supersede 
the system of coal-getting by compressed air. The trials having 
proved satisfactory, it has been decided to adopt the new method, 
and plant is now being put down for the purpose. This includes a 
pair of engines for driving a dynamo of 500 volts pressure. The force 
thus generated is conveyed underground to the cutting machine, a 
distance of about a mile. The experiments were made with a 
machine having a cutting wheel about 4ft. in diameter. At the 
first day’s trial the machine ‘‘ holed” 40 yards of coal face, 40in. 
underneath, in a little over an hour. On the second day the work 
was still more satisfactory, the hine cutting 10 yards, 40in. 
deep, in twelve minutes, and it is expected that the machine will 
yet de able to cut one yard a minute, 

Messrs. Pawson and Brailsford, publishers, of this city, have 








Sheffield manufacturers, showing their trade marks, facsimile 
labels, and the specialities they produce. Copies of the book 
have been forwarded to 5900 importers in the Cape, India, South 
America, and Australia, including New Zealand, and also to every 
British Consul and Vice-Consul throughout the world. The 
purpose of the publishers is to bring the foreign and colonial 
importer and the British manufacturer into closer touch, and to 
enable the Consuls and Vice-Consuls, when they are asked, as 
they often are, for information about goods, to have the list of 
manufacturers at hand, and their trade marks and labels to guide 
the purchaser to the thing he wants, and prevent him being 
defrauded by having imitations palmed off upon him. It is a 
capital notion, and there is no reason why the example set by the 
Shettield house should not be followed all over the country. 

Mr. C. Bartholomew, C.E., of Castle-hill House, managing- 
director of Wombwell Main, Swaithe Main, and Lundhill Collieries, 
in the South Yorkshire district, has just attained his eighty-seventh 
birthday, and the officials of the various works and bis numerous 
tenants—be being a large landowner—have forwarded to him 
hearty messages of congratulation. Mr. Bartholomew is still in 
fairly vigorous health, considering his great age. 








THE NORTH OF ENGLAND. 

(From our own Correspondent.) : 
Most works in this district are fuliy employed, and deliveries 
are on a large scale; indeed in regard to pig iron they are in 
excess of the production, though the latter has been increased by 
over 5000 tons weekly this year, yet the market has become weak, 
and prices easier in spite of this, a feature which is somewhat sur- 
prising, especially at this time of the year, when the shipping re- 
quirements are usually so heavy. What appears to be detri- 
mentally affecting the market is the absence of new business ; for 
the last ten days or a fortnight buyers have been distributing few 
orders, and making few inquiries, and this has led to the idea 
that trade will be quieter again, and this feeling has checked 
the desire that was springing up to buy for ferward de- 
livery. The pig iron exports this month are most satis- 
factory even for this time of the year, when they are gene- 
rally brisk, especially on continental account. This month to 
Wednesday night from Middlesbrough they reached 71,737 tons, 
as compared with 59,894 tons last month, 64,658 tons in April, 1893, 
and 40,893 tons in April, 1892, all to 25th. It may be said that 
the exports this month are 10 per cent. above an April average, 
and have not been exceeded in that month for many years. 
Heavier shipments to the Continent have not been reported in 
this month since 1890. Stocks also are declining both in makers’ 
hands and in the public stores, and thisf{month the decrease in 
Connal’s has been 102,349 tons, the quantity held on Wednesday 
evening being 9196 tons. On Friday last there was the 
extraordinary decrease of 2493 tons reported in Connal’s for 
that day alone, the iron heing required for immediate shipment, 
and was not procurable from the makers themselves. It is well 
known that some of the leading producers have set their faces 
against accumulating stocks, and it is not likely that the stocks in 
the district will everagain attain the dimensions that were reported 
a few years ago. With such excellent statistics it might have been 
expected that business would have been brisker and prices tending 
upwards instead of the opposite. But it is pointed out that the 
present briskness in deliveries is the result of past trading, and 
affords no criterion of what will be the condition of trade in the 
future. The lull in the ordering of new vessels, upon the construc- 
tion of which the iron end steel trades of this district somuch depend, 
bas to some extent brought about the present quietness in buying, 
and the condition of the shipping industry does not speak 
well for another active season of ordering such as was ex- 
perienced during the first two months of the year. Employment 
for vessels is not found so readily as it was expected it would be 
this spring, and the ranks of the unemployed vessels are being 
added to in some rivers, instead of reduced as they should be at 
this time of the year. Freights for those that are working are so 
poor that many must be running at a loss, and in the interests 
of their shareholders would be better laid up. It is felt that 
shipowners in the early part of the year went too fast in taking 
advantage of the low prices quoted by builders and the tendenc 
to advance in prices, and investors cannot now be got to aaa 
their money in shipping enterprises, especially as they 
have so little control in the management, and must submit to the 
vessels being run for the benefit solely of the managers, who should 
be paid on net profits instead of on gross receipts, as is generally 
the case now. Considerable disappointment is manifested that 
none of the vessels which the Government are going to add to our 
Navy have been ordered in this district, it was thought that at any 
rate the Tyne would have had a share, but it seems that lower 
tenders are sent in from the Clyde and Barrow, and to builders 
there the orders for the six cruisers of the Talbot type have been 
given—four to the Clyde and two to Barrow. Though there has 
been a marked improvement in the amount of work carried on at 
our shipbuilding yards, it is decidedly not so plentiful as it has 
been represented in many quarters. Thus on the Tyne with 61 
shipbuilding berths 26 are unoccupied, and on the Tees two yards 
are quite closed yet. 

The engineering industries are fairly well employed, and it is 
satisfactory that the dispute as to the claim of the men for 3s, per 
week advance in time wages and 10 per cent. in piece prices is 
likely to be adjusted without any recourse to a strike, for the 
executive council of the Amalgamated Society of Engineers are 
taking the question up, and the men have generally withdrawn 
their notices to cease work. It would have been better for the 
ironfounders if they had not entered upon a strike ; that has done 
great barm to their trade, and work which might have been secured 
by this district has been sent for execution elsewhere, some of it to 
the Continent, A considerable number of moulders have now been 
six weeks out, and their masters are in no hurry about restarting, 
as they will lose less from a stand than in paying advanced wages, 
for it must be remembered that most of the contracts booked were 
taken when prices were very little removed from the worst. 

The price of No, 3 Cleveland G.M.B. pig iron is somewhat lower 
than it was last week, especially in second hands. There has been 
business done at 36s. per ton for prompt, and 36s. 3d. for May- 
June delivery, but now 36s, 3d. seems to be the lowest, and most 
of the makers are asking more, but having plenty of contracts 
booked they are indifferent about taking further orders. Cleve- 
land warrants have been sold at lower rates, and 35s. 11d. cash has 
been sellers’ figure, but at the close on Wednesday 36s. was the 
rate. No. 1 Cleveland pig is obtainable at 38s. 6d., and has been 
sold at 3d. less. No. 4 foundry is extraordinarily scarce; in fact, 
some of those who have sold it have been unable to supply it, and 
have had to furnish No. 3 instead, the consumers not cbicsting to 
accept the higher quality. With most makers No, 4 foundry is as 
dear, however, as No. 3, and 36s, is the lowest that will be taken 
forit. Forge qualities of Cleveland pig are also scarce, and grey is 
fully 35s. 9d. per ton, while mottled is 35s, 6d., and white 35s., 
f.o.b, East Coast hematite pig iron is easier, owing to the com- 
petition of Welsh and Cumberland firms, who are not so well 
supplied with contracts as those in this district, and have reduced 
their prices. Mixed numbers of local hematite pig can be bought 
at 45s. per ton, f.o.b., and 44s, 9d. has been taken ; but generally 
buyers will not give as much when Middlesbrough hematite warrants 
are offered at 44s, 3d., and buyers will only give 44s, Rubio ore is 
weak on account of the easing of freights, and can readily be 
obtained at 12s, 6d. per ton delivered on the Tees, the f.o.b. price 
at Bilbao being thus 7s. 3d. per ton. The Bilbao-Middlesbrough 
ore freight rate is 5s. 3d.; Bilbao-Stockton, 5s. 44d.; Bilbao-Tyne 
Dock, 5s.; Ergasteria-Middlesbrough, 8s, 10d.; and Benisaf- 
Middlesbrough or West Hartlepool, 8s. 6d. 

The Cleveland ironstone miners have renewed the application 
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per cent., and for 4d. per ton on fillers’ wages, the latter claim 
aving been pending since January 16th. The men based their 
claim chiefly upon the fact that wages were low, and would not 
enable them to maintain that standard of comfort to which they 
are entitled. They contended that they were receiving only 5 per 
cent. above the standard of 1879, while the Durham miners had 
25 per cent. more, and the Midland miners 40 per cent. more. At 
a conference held at Middlesbrough on Tuesday the masters inti- 
mated that they could not see their way to give the advances, as 
the state of trade did not warrant it, but they expressed them- 
selves as ready to submit the whole question to arbitration before 
an independent umpire if the men desire it. The deputation will 
consult the miners as to the action to be taken. 

In the finished iron and steel trades there is nothing new. Work 
is regularly carried on at most establishments, but there is an 
absence of new orders, especially in the rail department, and an 
increase in the competition of other districts, for in South Wales 
and the West Coast the railmakers do not appear to be as well 
supplied with orders as they are here. For heavy steel rails 
£3 12s. 6d. net at works will now be accepted. The firm of Fry, 
lanson, and Co., Limited, Rise Carr Rolling Mills, Darlington, is 
henceforth to be known as Sir Theodore Fry and Co., Limited. 

During the twenty-five years that the Board of Conciliation and 
Arbitration have regulated wages matters in the finished iron and 
steel trades of the North of England, scarcely ever have any of its 
members refused to accept its decisions, but recently at the steel 
plate mill of the Stockton Malleable Iron Company the lifters 
struck work against an award of the Board, and were supported 
in so doing by the shearman and forkers. The Standing Com- 
mittee of the Board has naturally taken serious notice of this 
conduct, and has issued a notice to all the works declaring that 
the lifters have placed themselves outside the pale of the Board, 
and have no claim either upon the firm or the Board, while the 
shearmen and forkers who refused to continue at work unless the 
lifters were reinstated, had forfeited their right to continue in the 
service of the firm. The firm, therefore, are at liberty to engage 
other men, and any man is declared to be justified in accepting 
the positions vacated. The committee further adds :—‘‘ This com- 
mittee feels that it isitsbounden duty, in accordance with rule and 
principle, to render to the Malleable Company all the assistance 
in its power to enable them to fill the places of the men who have 
repudiated the principles of conciliation and arbitration and tried 
to force back upon the firm, men who had severed their connection 
by oe notice, and refused to be governed by the decision of the 





oard, 

Mr. J. J. Fairless has been appointed assistant mineral manager 
of the Northern division of the North-Eastern Railway. 

Mr. Thomas Hoskinson, who has been for some years works 
manager at Sir B. Samuelson and Co.’s Newport Ironworks, 
Middlesbrough, on Friday evening was presented with a testi- 
monial by the employés on his leaving to assume a similar position 
at Ardsley. 

A fair amount of business is being done by coalowners north of 
the Tyne, but in Durham trade is quite. The Northumberland 
miners have refused to agree to the claim of the employers that 
wages shall be reduced 3} per cent., in accordance with the 
decrease in the ascertained average selling prices, and the owners 
will shortly meet to consider the present aspect of the question. 
The North-Eastern Railway Company, who are the owners of Tyne 
Dock, probably the largest coal-shipping dock in the world, will 
adopt a scheme for charging only one set of dues for inward and 
outward voyages, and at Hull Docks they will adopt the same 
schedule of dues on vessels as is in force at the Hull and Barnsley 
Company’s Alexandra Dock. Messrs. Pears and Co., the owners of 
the New Shildon and other collieries, are about to start another 
colliery at Coppy Crooks, between Shildon and Fylands Bridge, 
and some eighteen months hence expect to be raising at the new 
colliery 500 tons of coal per day. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


Next week, on the 1st of May, Mr. Henshaw, of the Brecon and 
Merthyr Railway, takes up his new and well-merited position of 
general manager of the Newport Docks, not, as stated by a slip of 
the pen lately, the Alexandra Dock, upon the directorate of which 
Iam glad to know that Col. Lyne remains in good health and 
vigour, with a time of enlarged opportunities and successes, I hope, 
ahead. Last week Sir Geo. Elliot, Mr. Norton, and Mr. Under- 
down, three of the directors, paid several visits to the docks, with 
the view of arranging for the outlay which is to be made in new 
hoists and other appliances. These are estimated to cost £80,000 
or £90,000. Things have been rather quieter, but large steamers 
are daily expected in. 

The “ quieting” process in the coal trade has been rather more 
general than one could wish, and prices have, to all appearances, 
entered on the down grade in steam as well as house coal. Still, 
though on ’Change, Cardiff members all agree that things are 
rather dull, a good bulk of coal was despatched last week from 
Cardiff, close upon 300,000 tons ; another indication of the large 
contracts entered into. Where the tone of the market is shown is in 
seconds and inferior coal, Here unmistakeable slackness was shown 
in Cardiff this week, as prices testify. Mid week they were as 
follows :—Best steam, lls. 6d. to lls. 9d.—this is the lowest 
quotation yet—seconds, lls. to 11s. 3d.; Monmouthshire, 11s. to 
11s. 6d.; inferiorcoal, 9s. 6d. to 10s.; ordinary small, 5s. 3d. to 5s. 6d.; 
best small, 6s. House ccal has still adownward tendency, best house, 
lls. 6d. to 11s, 9d. ; No.3 Rhondda, 11s. 3d. tolls. 6d.; brush, 9s. 6d.; 
small, 7s. 6d.; No. 2 Rhondda, large, 9s. to 9s. 3d.; through, 
7s. 6d.; small, 5s, to 5s.3d. Other quotations as follow :—Pit- 
wood, for which the demand is sustained, 15s. 6d. to 15s. 9d. 
Patent fuel is in moderate requirement, lls. 6d. to 11s. 9d. In 
the Swansea district patent fuel shipments have fallen off, but 
they may be expected to improve now that the Graigola dispute 
has been referred to arbitration. Last week the shipments of 
patent fuel from Swansea were only nominal, France taking 
200 tons, Italy 1400, West Indies 284 tons. When it is noted that 
shipments now and then range from 8000 to 10,000 tons, the 
paralysis upon this industry by the action of strikers is evident. 
Patent fuel is quoted there from 10s. I am glad to note this week 
Graigola exports again. 

Iron ore and coke show moderate briskness. Last Cardiff prices 
are:—Best Rubio, lls. 9d. to 12s.; Garucha, 11s. 3d.; Tafna, 
11s. 3d. to 11s. 6d.; Porman, 10s. 9d. tolls. Coke, furnace, 15s. 
to 16s.; foundry, 17s. to 18s. 

Imports this week have been large to Briton Ferry, Cyfarthfa, 
Dowlais, Ebbw Vale, and La Société Commercial. I note amongst 
imports during the week scrap iron from Barrow, Belfast, and 120 
tons of spiegel from Bilbao. 

An average quantity of steel bar has come in from Barrow, and 
pig iron from Middlesbrough and other quarters. 

There is an evident anticipation that Welsh trade generally is 
looking up. 

This week various places have been visited by Lord Stalbridge, 
the chairman, and several directors of the London and North- 
Western Company. On Tuesday they received a deputation at 
Blaina from various Monmouthshire localities pleading for railway 
extension, and were favourably received. The sameday they were 
at Dowlais, where they were met by Mr. E. P. Martin, general 
manager, and at Cyfarthfa, where they were received by Mr. 
W. Crawshay and Mr, Evans, and then proceeded by spacial toile 
to Cardiff. 

Some fears have been expressed within the last few days that 
the movement in iron and steel is not being followed up. The 
fact is that the turn in the tide will not take place until there is 
a revival in the tin-plate trade, and this is not in a brisk condition 
yet. In the Western districts, Monmouthshire, the state of the 
trade is still bad. At Swansea mid-week the opinion on ‘Change 





was rather more hopeful. There was a good attendance of buyers 
from Liverpool and London. A slight fallin iron was admitted, 
but a better demand for steel rails, and the opinion was expressed 
that with rails at present prices, bookings for railway contracts 
were certain. 

A small rise in tin-plate was noticeable ; makers, in face of the 
labour difficulties, refusing to sell, and, as some expressed it, were 
indifferent ‘‘ whether they will keep their works going or not.” 
Disputes are stated to be extending, and every week sees an addi- 
tion to the works laid by. 

The labour difficulties appear to be more serious even than trade 
prospects, for there was a large clearance last week to the States 
and other quarters, and good news is certainly expected from 
America; but the attitude of the men, and their unreasonable 
contentions, make employers lose heart in the future. 

There is a slight increase in demand for finished steel at Swansea, 
and more rail orders are coming in this week. The last quotations 
at Swansea were :—Pig iron, Glasgow warrants, 42s, 8d.; Middles- 
brough, 35s. 10d.; hematite, 44s. 94d.; Welsh bars, £4 15s. to £5. 
Steel rails, heavy sections, £3 lis. to £3 17s. 6d.; light, £4 10s. to 
£4 15s.—Cardiff quotations for heavy ore are from £3 12s, 6d.; 
sheet iron, £6 5s. to £6 10s.; sheet steel, £6 5s, to£6 10s, Bessemer 
steel: Tin-plate bars, £4 to £4 2s. 6d.; Siemens’ best, £4 5s. to 
£4 7s. 6d., all deliveries less 2}. It will be noticed that these 
figures are lower than any previous quotations. 

Tin-plates :—Bessemer cokes, 10s. to 10s. 6d.; Siemens, 10s. 3d. to 
10s. 6d.; best charcoal, 11s. 9d. to 12s. 9d.; ternes, 20s., 21s., 22s. 
Other Swansea quotations are: Block tin, £69 10s, to £69 12s. 6d.; 
Pitwood, 17s. 6d. to 17s. 9d.; coke, furnace, 13s, to 14s.; best 
foundry, 18s. 6d. to 20s.; anthracite, 9s. to 13s., according to 
quality. Shipments of tin-plates last week totalled 87,913 boxes, 
receipts from works 62,294 boxes, Present stock 257,010 boxes, 
Reports from America are that the demand is fair, and prices 
steady, also that the tariff is slowly moving on, but that “ the end 
is not yet visible.” 

Pontymister Steel and Tin-plate Works, Waterloo Tin-plate 
Works, Abertillery Iron and Tin-plate Works, and the Lion Tin- 
ee Works at Nantyglo are being floated under the name of the 

. S. Phillips Company, with a capital of £200,000 in £10 shares. 
These are amongst the important industries of Monmouthshire. 

Rhondda and Swansea Railway and the Taff Railway receipts 
last week showed a falling-off. Brecon and Merthyr a slight im- 
provement. 

The Port Talbot Railway and Dock Bill amended has been 
reported to the House. 

he Fishguard Bay Railway, &c., has passed through Committee. 

The Barry Railway Bill is still before the Committee of the 

House, the present point at issue being a short line to convey 
engers to Barry Island. No, 1 Railway from Hafod to Porth 
as not been sanctioned. 

The ‘‘ Miners’ Eight Hours” question is being discussed in the 
Welsh valleys. The late ballot of colliers at Aberdare shows pretty 
closely the general view. Eight hours bank to bank, 2567; spoilt 
votes, 200; eight hours winding, 8838 votes. 

The Plymouth fitter difficulty remains unsettled. Fresh hands 
have been obtained to do the necessary work, blacksmith and tool 
sharpening. 

At Briton Ferry the usual number of mills was in full operation 
last week, and the other industries are showing a brisk appearance. 

The Jersey Tin-plate Works Articles of Association Ge been 
influentially signed, and steps are being taken for a prompt restart. 
This will employ 150 hands, and is welcomed heartily. 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 

THE market for pig iron has been comparatively quiet this 
week. Business has been done in Scotch warrants at 42s, 8d. and 
42s. 84d. cash, which is slightly below the reduced prices at the 
close of last week. Cleveland warrants brought 35s. 114d. to 
35s. 10d. Hematite has been very quiet at 44s. 104d. to 44s, 9d. 
for Cumberland, and 44s. for Middlesbrough qualities. 

The prices of makers’ brands are for the most part 6d. lower for 
No. 1, No. 3 being unchanged. G.M.B., f.o.b. at Glasgow, No. 1, 
is quoted 43s, 9d.; No. 3, 42s. 9d.; Carnbroe, No. 1, 45s. 6d.; 
No. 3, 44s. 6d.; Clyde, No. 1, 49s. 9d.; No. 3, 46s. 6d.; Gart- 
sherrie, No. 1, 51s.; No. 3, 48s.; Summerlee, No. 1, 52s.; No. 3, 
48s.; Calder, No. 1, 52s. 6d.; No, 3, 48s.; Coltness, No. 1, 55s. 6d.; 
No. 3, 51s.; Glengarnock, at Ardrossan, No. 1, f0s.; No. 3,'47s, 6d.; 
Eglinton, No. 1, 47s. 6d.; No. 3, 45s.; Dalmellington, at Ayr, 
No. 1, 46s. 6d.; No. 3, 45s.; Shotts, at Leith, No. 1, 54s. 6d.; 
No. 3, 50s. 6d. 

The shipments of pig iron from Scottish ports in the past week 
amounted to 4588 tons, compared with 7550 in the corresponding 
week of last year. There was dispatched to the United States 87 
tons, Canada 301, India 60, Australia 310, France 130, Italy 575, 
Germany 521, Russia 35, Holland 310, Belgium 60, other countries 
245, the coastwise shipments being 1964, compared with 3553 
same week of 1893. 

One furnace has been taken off ordinary iron at Govan, but one 
additional has been lighted to produce ordinary Eglinton iron, so 
that there is no change in the total number in blast, which is 
seventy-two compared with seventy-one at thistime last year. There 
are forty-four furnaces making ordinary and special brands, twenty- 
five hematite, and three basic iron. 

In the manufacturing works of the West of Scotland a large 
quantity of Cleveland pig iron is being used, the price being 
favourable. The consumption in foundries is very considerable for 
general castings, but the quantities required for cast iron pipes are 
less than in some former times. There are, however, several 
important contracts in course of arrangement, which are 
expected to be placed with Glasgow makers. 

The export trade in pig iron continues Sngetasy small, 
and the season is now getting so well advan that there is not 
much prospect of a substantial improvement this side of summer. 

The malleable iron branch is quiet. No great pressure of orders 
is experienced. One or two works are fully employed, but, 
generally speaking, the business is of a hand-to-mouth description. 
Prices are without material alteration. 

An active business is being done in the steel trade. Important 
shipbuilding orders are announced almost daily, and these, of 
course, go to swell the business in mild steel, of which a very large 
quantity is now being produced. Prices of steel are steady. 

The iron and steel manufactured goods shipped from Glasgow in 
the past week embraced locomotives worth £407, sewing machines 
£6340, other machinery £18,716, steel goods £7807, and mis- 
cellaneous iron goods £13,830, 

There has been an improvement in the coal trade of Fifesbire 
compared with two or three preceding weeks, and the coal exports 
therefore make a better appearance. The total shipments from 
the Scottish ports for the week have been 163,232 tons, aes. 
an increase of 26,873 compared with the preceding week, an 
35,842 against the corresponding week of last year. e aggregate 
shipments for the past sixteen weeks are 342,397 tons greater than 
in the corresponding period of 1893. While the shipments are thus 
fairly satisfactory, the inland demand for mauufacturing purposes 
is also good ; but the output is heavy, and prices are consequently 
easy, being nominally the same as last week. 








NOTES FROM GERMANY. 
(From our own Correspondent.) 

THE iron trade continues to show improvement in all depart- 
ments. For pig iron a lively demand is being experienced, and it 
is said there is a prospect of more of it being required. The 
finished iron business is also steadily employed, and quotations are 





es, 
———— 


inclined to move upwards, Even the iron ore trade, which 
been fearfully neglected for many months, is exhibiting signs of 
revival, inland demand having increased considerably of late In 
most departments of the iron industry prices are still low bet 
there is no doubt that, before long, a general rise in quotatio 
will take place. - 

On the Silesian iron market the improving tone of former week: 
has been well maintained, and even increased in some de P 
ments, The blast furnace works are booking a good many orders 
at comparatively fair quotations, and the finished iron department 
has been so well employed lately that makers are beginning to be 
rather particular in acce mm | orders, having contracts upon their 
books for some months a . Up to date the demand for plates 
has been rather weak, while the steel works, as well as the wire 
and wire nail shops, are briskly occupied, Since Ist of January the 
prices for bars and sectional iron have risen M. 2°75, or 22'p,¢ 
and makers are therefore justified in expecting further advances. 
A good business is done on the Austro-Hungarian iron market. 
me prospects for the future are favourable. Tn the pig iron trade 
as well as in the manufactured iron department, a brisk activit is 
maintained, and makers are not oe anxious to accumulate orders 
at present, having already secured a sufficient amount of new 
work to keep their concerns well engaged for some time. ‘There jg 
much activity noticeable in the building and engineering depart- 
ment, and the machine shops have been in better employment than 
for many weeks past. 

There is rather more animation noticeable on the French iron 
market this week than last,and further reductions in prices have not 
taken place. On the lst of April there were blowing twenty-seven 
blast furnaces out of thirty-one built, four only having been blown 
out or damped down. Of the twenty-three blast furnaces of the 
Nancy district sixteen only were in blow. 

The condition of the Belgian iron market improves slowly but 
steadily. In most instances makers are still compelled to make 
large sacritices in order to obtain sufficient employment, but there 
is altogether an increase in demand to be noticed. In the 
Hennegau district, for instance, a number of good orders has been 
coming in upon the week, and for the first time after many months 
some of the larger construction shops have been able to work on 
Monday also. The construction shops of La Croyére are said to 
have increased the number of their men by 150 owing to large 
orders for locomotives which have recently been given out by the 
Egyptian Railway Administration. ; 

Export statistics for January and February show an increase in 
steel of 3000 t., and a decrease of 1000 t. for iron rails, Total in- 
crease, compared to last year, amounts to about 8500t. Export 
in iron ore rose from 16,133 t. on 18,037 t. On the Ist of April 
twenty-eight blast furnaces were in blow out of forty-two built, of 
which twelve produced forge pig and four foundry pig, while the 
remaining twelve produced basic, The following shows output of 
pig iron in March and during the first quarter of 1893 and 1894 ;— 











March. January to April. 
1894, 1893. 1894. 1893, 
Tons. ‘ons. 
Forge pig eo 29,015 .. 85,4905 .. 86,850 .. 107,475 
Foundry pig... 7,285 .. 6,820 .. 21,150 .. 19,800 
Basic .. .. 35,650 .. 22,010 102,500 .. 68,015 
Total.. .. 72,850 64,325 210,500 190,290 


A very firm tone prevails in all branches of the Khenish-West- 
phalian iron industry, demand being exceedingly brisk for both 
raw and finished iron, There is no change in quotations to be 
noted since former letters, but generally an improving tendency is 
— In the finished iron department inland demand is 
airly good, and prices show much firmness, but there is very little 
required on foreign account. Girders are briskly called for, and 
so are plates and sheets on the whole. The prices quoted remain, 
unfortunately, unremunerative, A fair inquiry is experienced for 
drawn wire and nails, Over-production in the rivet branch has, 
up to now, prevented even the slightest improvement from taking 

ace, 

r Negotiations have been carried on between the Rhenish- 
Westphalian rail works and the State Railway Administration 
rding the supply of rails for the next two years. While the 
rice formerly agreed on was M. 111 p.t., the works have now 
n obliged to go down to M. 108 p.t., after having most steadily 
refused to be bound for two years to the ridiculously low price of 
M. 105, which had been offered them at first. 

The production of pig iron in the Saar and Mosel district has 
been, in March, 1894, as follows:—Forge pig, 28,933 t.; basic, 
52,237 t.; foundry pig, 12,213 t.; together, 93,483 t. Output has 
been 14°3 per cent. higher than during the preceding month of 
February, when it was 81,772 t. only. In March, 1893, total pro- 
duction was 86,834 t., showing an increase of 76 per cent. for 
March, 1894. Total production during the first quarter of 1894 
amounted to 18,771 t., being 7°7 per cent. higher than during the 
same period the year before. 








AMERICAN NOTES. 
(From our own Correspondent.) 
New York, April 18th, 

CoMMERCIAL and financial conditions have not improved. There 
is a slight improvement in some industries, but nowhere are prices 
better. Manufacturers in all lines are not driving their customers 
to place large orders farin advance. Billetsare 16dols. at Pittsburgh, 
in small lots. Several large blocks were taken at less this week. 
Steel rails 24 dols. Large orders are coming in for girder rails. 
Cast and wrought iron pipe works and skelp mills have been 
favoured with more or less new business, Western advices show 
moderate improvement in all retail lines. Sheet, wire rod, wire, 
merchant steel, and builders’ hardware are doing well. In pig 
iron there is not much improvement, although Southern furnace 
stocks are going down, and preparations are being made to blow 
in a few Northern furnaces. The banks have much idle money, 
but enterprise is afraid. The tariff discussion manifests fear of 
political reaction extending, and compromise measures have been 
suggested by its special advocates, 








ENGINEERING Society, Kine’s CoLLece, LoNpoN,—At a meet- 
ing of this Society, held on Friday, April 20th, Mr. Makovski 
delivered his presidential address on ‘‘Klectric Railways and 
Tramways.” He commenced his Pd by dividing the methods 
of conducting into three primary divisions—the overhead, the side 
rail, and the centre rail system. Each of these divisions could be 
subdivided by employing a separate rail for return current. He 
also mentioned that a variation of the last method was to have a 
centre rail in a conduit under the ground, Of the first system 
he took the Molding Bouhl Railway asa type, and described tho 
inverted tube with slit, used in connection with the boat for 
carrying the current, which he also described. Next followed 
descriptions of the trolley-wheel contact with overhead solid wire, 
and Mr. C. T. Brain’s method of enclosing the conductor in a 
conduit with a cover, which is of steel, and raised and lowered by 
rails on the contact maker. Mr. Makovski then gave details of 
the City and South London plant, more particularly the direct- 
driving motors, in which the armatures are wound upon the axles, 
The Port Rush Railway, in which the motive power is obtained 
through turbines, and the Mount Salave Railway were then 
described. The latter is a rack railway with a gradient of 1 in 4. 
Next followed interesting details respecting the relative merits of 
overhead and other conductors, also of direct as opposed to gear- 
driving. A lively discussion then followed, in which Messrs. 
Highfield, Lawrence, Cobb, Matthews, and others took part. The 
meeting terminated with a hearty vote of thanks to Mr, Makovski 
for his interesting paper, 
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LAUNCHES AND TRIAL TRIPS, 


i sday, April 18th, there was launched 
fi m4 paige 0! econ Wm. Doxford and Sons, 
he s.s, Boncliff, the fourth of their patent turret 
eck steamers. his vessel, built to the order 
f Messrs. Geo, Horsley and Son, West Hartle- 
pa has a deadweight capacity of 3800 tons, on 
Fort. 7in. draught. ‘The engines are 21}in., 36in., 
59in. by 39in., supplied by steam from two large 
boilers. She is fitted with all the latest improve- 
ments which experience in this typo has suggested 
to the builders, and during construction has been 
under the surveys of the British Corporation, 
Bureau Veritas, and Lloyd 8 — receiving the 
highest class in all three registries—and also 
under the superintendence of Mr. T. Barron, of 
Hartlepool. ‘ini . 

On Tuesday, the 17th instant, Messrs. Cox and 
(Co, successfully launched from one of their ship- 
building sheds a handsome steel screw steam 
vacht, built to the order of Mr. C, H. Dawe, of 
Falmouth, and of the following dimensions and 
articulars, viz.:—Length, 82hft.; beam, lift; 
depth, Shft. She is built to the requirements of 
Lloyd’s for the highest classification, and has teak 
decks, rails, and deck fittings, &c. Her cabins 
are fitted in the most modern style, having 
polished mahogany frames fitted with panels of 
lincrusta walton, the seats and couches are to be 
upholstered in the best crimson velvet, and she 
has the latest patent wash through w.c.’s and 
lavatory, &c., and a steam cooking arrangement 
is also provided for. The firm are also construct- 
ing compound surface condensing engines for her, 
with cylinders 12in, and 24in. by l6in. stroke, to 
be supplied with steam at 120 1b, pressure from a 
steel multitubular boiler, also with one of Han- 
cock’s patent inspirators, and an ejector for the 


bilges. 
‘The Campbeltown Shipbuilding Company’s 
euneta of 1146 tons net register and 
2800 tons deadweight, recently launched from 
their yard at Campbeltown (Clyde), made her 
trial trip on Tuesday, when an average speed of 
1! knots was attained, the vessel being partly 
loaded. The Guillemot is a steel screw steamer 
of the part-awning-deck type, designed to carry 
2800 tons deadweight on 19ft. 8in. draught, and 
has been supplied with a set of triple-expansion 
engines Messrs, Rankin and Blackmore, 
Greenock. All the latest improvements for navi- 
gating the ship, and for the speedy loading and 
discharging of cargo, have been supplied, A large 
party was on board, including Captain Harding 
—who is to take command of the vessel—and Mr. 
John Preston and Captain Marshall, representing 
the owners, the General Steam Navigation Com- 
pany, London. The usual toasts were proposed 
and responded to, much satisfaction being ex- 
pressed with the vessel by the representatives of 
the owners present. Immediately after the trial 
the Guillemot proceeded to Liverpool to complete 
the loading of a general cargo for the West Coast 
of Africa. 

On Friday, the 20th inst., the s.s. New Lon- 
doner, which has just been completed by Messrs. 
Wigham, Richardson, and Co,, Neptune Works, 
Newcastle-on-T'yne, went for a very successful 
trial trip off the river Tyne. The steamer has 
been built to the order of the Tyne Steam Ship- 
ping Company, Newcastle-on-T'yne, and is in- 
tended for their passenger service between the 
Tyne and London. She is a steel screw steamer, 
rigged as a three-masted schooner, and has 
accommodation for 122 first and ninety-two 
second-class passengers, all of which is of a most 
luxurious description, and well adapted for her 
service, She is 270ft. in length by 33}ft. beam 
by 18ft. in depth, bas a straight stem and an ellip- 
tical stern. The engines and boilers have also 
been constructed by Messrs. Wigham, Richard- 
son, and Uo., and worked throughout a long and 
exacting preliminary and official trial trip with- 
out a hitch, and without the use of water in an 
of the bearings; the mean speed obtained with 
and against the tide was 15 knots. The absence 
of vibration was especially noticeable. A large 
company was on board during the trial trip, and 
at the luncheon the chairman of the Tyne Steam 
py Company, Ald. W. D. Stephens, expressed 
on behalf of the directors of the company their 
satisfaction with the ship in every respect. The 
steamer, after returning from sea, proceeded to 
the Newcastle Quay, where she will load for 
London. 

On Thursday afternoon there was launched from 
the Cleveland Dockyard of Sir Raylton Dixon and 
Co., Middlesbrough, a fine screw steamer of the 
three-decked type, the principal dimensions 
being :—Length, 357ft. 6in.; beam, 48ft. 6in.; 
depth moulded, 28ft.; and she has been built for 
Liverpool account to fulfil Lloyd’s requirements 
for their highest class. The upper and main 
decks are of steel, the poop, bridge, and fore- 
castle decks of pine; and in the bridge-house 
very h dation will be provided 
for the captain, officers, engineers, and a few 
passengers, The crew will be berthed in the 
poop aft. Six transverse watertight bulkheads 
are fitted, and water ballast will be carried in the 
cellular double bottom which extends right fore 
and aft. The steamer will be rigged as a fore- 
and-aft schooner with telescopic masts, and will 
be capable of carrying about 5400 tons dead- 
weight on a moderate draught of water ; five 
large steam winches being fitted with all the 
requisite gear for loading and discharging cargoes, 
the hatches being extra wide and long for carry- 
ing boilers, machinery, &c. The propelling 
machinery will be fitted by Messrs. Thomas 
Richardson and Sons, of Hartlepool, the cylinders 
being 244in., 39in., and 67in. os 45in., with two 
double-ended boilers working at a pressure of 
180 lb. per square inch, As the steamer was 
leaving the ways she was named the Leyden b 
Miss Flora Foster, daughter of Captain M. H. 
Foster, of Liverpool, who has superintended the 
construction of the vessel. 








‘Tue London County Council have re- 
ceived letters from the Chelsea, Kent, New River, 
and West Middlesex Water Companies agreeing 
to a careful consideration of any proposal to 
peered the companies’ undertakings. The 
zambeth Company consider the negotiations 
undesirable, 


THE PATENT JOURNAL. 
Condensed from ‘ The er Oficial Journal of 
a % 


Application for Letters Patent. 


*," When patents have been “ communicated” the 
name and address of the communicating party are 
printed in italics. 


llth April, 1894. 


7206. ELEcTRO-DErosiTION of ALUMINIUM, A. Gomess, 
London. 

7207. Sacks and Baas, G. C. Harrison, London. 

7208. Sinks, A. Jones, Birmingham. 

7209. Steam Generators, R. H. Radford, Sheftield. 
7210. Traps for Catcuine, &c , Vermin, J. Hunter, 
London. 

7211. Lieut and Alr-apMITTING Buinps, W. G. Wride, 


7212. Brake Mecuanism, R. W. Barker.—(The Law- 

rence Blectric Company, United States.) 

7213. METALLIC TopooRAPHICAL Map, 8. B. Stevens, 

mdon. 

7214. Savery ARRANGEMENT for Miners’ Lamps, H. 
Joad, London. 

7215. PrRintinc TELEGRAPH AppPaARatTus, E. Magnio, 

London, 

7216, ELecrric Switcues, R. Hurst, London. 

7217. Gas and PetroLeum Enoines, H. J. Mellor, 

London, 

7218. Stirring Enamet Mixtures, &, B. Baugh, 

London. 

7219. Merry-co-rounpbs, D. Robier, London. 

7220. Sunsectino Tea to the Action of Water, W. C. 

Mackinnon, London. 

7221. Gas and O.. Moror Encivygs, W. le P. Webb, 

Cheltenham. 

7222, Fastener for Lapres’ Skirts, A. Jefferys, 

mdon. 

7223. Boots and Sx#ogs, A. J. Boult —(A ron Meyen- 

burg, Germany.) 

7224. Coryine of Letrers and the like, W. Williams, 

London. 

7225, Lockrne Raitway CarriaGE Doors, H. Williams, 
Liverpool. 

7226 Loapine Carco, D. Levack, A. Walker, and V. 
Jones, London. 

7227. Guarps for Raitway Cars, M. Sullivan and 
T. J. Bond, London. 

7228. TRAVELLING Casz, F. I. Leonard, London. 

7220. ConDENsING Piates, J. W. Mackenzie.—( Messrs. 
Brante and Co , Franec.) 

7230. Groves, &c., T. Billson and W. A. Partridge, 
London. 

7231. Mitt for Prerartnc Corn MEALs, J. Sleeman, 
London 

7232, Treatinc Air Suppcy for MaLtinc CHAMBERS, 
J. Sleeman, London. 

7233. Orentnc Borries, H. W. Heppenstall and C. 
Johnson, London. 

7234. Nutmeo Grater, E. W. Davis and T. Baldwin, 
London. 

7235, + tices of Arr and other Gases, D. McGill, 

mdon. 

7236. “* Bones ’ for Dress and Bopigs, L. Reynolds, 
London. 

7237. IMPROVED Manvuracture of Gas, W. O. Felt, 
London. 

7238. Ecectric TeLernones, Sir C. 8. Forbes, Bart , 
London. 

7239, ALTERNATING CURRENT ELectric Motors, C. 
Coerper, London. 

7240. Exvecrric Roap Venicires, W. C. 
London. 

7241. Corp Ain CuAmpers, J. Annereau, London. 

7242. BREAK-DowN Guns and Rirves, H. A. A. Thorn, 
London. 

7243. MANUFACTURING MeTALLURGIC Coke, L. Parent, 
London. 

7244. TRANSVERSE Motions, W. H. Akester and H. H. 
Price, London. 


Bersey, 


12th April, 1894. 

7245. Sack and Bac Improvement, G. H. Shaw, Don- 
caster. 

7246. Fasrentne GLoves and the like, T. C. Williams, 
London. 

7247. Stern Tuspes for Screw Streamers, J. W. 
Donovan, Sunderland 

7248. INVALID and SurcicaL Marrress, 8. Morris, 
Hastings. 

a PorRTABLE MovustacHe Protector, D. Strapp, 

ent. 

7250. Botries for ConTAINING 8. W. 
Wilkinson, Manchester. 

7251. Cranes, R. T. Bury, Burnley. 

7252, Taps for Curtinc Screw THreEaps, J. F. Dowd- 
ing, Kent. 

7258. Locking Taump Latcnes, G. Wakeman, Bir- 
mingham, 

7254. FasTeNtnG Buttons, J. Condon, T. Walsh, and 
D. Doyle, Cork. 


MEDICINES, 


Hare, Birmingham. 

7256. Securine Dress Currs and Sierves, R. A. Hay, 
Glasgow. 

7257. Pneumatic Tires for Cycies, &c., A. Colldt, 
Coventry. 

7258. Evectric Arc Lamps, G. Binswanger and H. J. 
Coates, London. 

7259. Winpine Yarn, and W. 
Mitchell, Huddersfield. 

7260. ProrectiInc Trawt Heaps, W. Hazlehurst, 
Cheshire. 

7261. Spinpies for Srinninc Woot, Xc., W. Riley, 
Bradford. 

7262. Curck Strap for WooLLen Looms, T. McLaughlin, 
Lancaster. 

7263. Makine up Tea with Svcar, M. E. Rostron, 
Manchester. 

7264. The Resting Water Seat Tent, J. Vogel, 
London. 

7265. Stoppinc Leaks in Tires, J. Nelson, Liver- 


E. Hollingworth 


pool, 
7266. CoupLinc for WATER-cLOsET Pipes, R. Barker, 


ow. 

7267. SHape of Tea-cups, &c., J. H. R. Paterson, Edin- 
burgh. 

7268. CHILDREN’s CARRIAGES, 8, T. Fawcett and D. and 
J. J. Simpson, London. 

7269. ATTACHING IRON Rims to WHEELS, D. Plummer, 
Dublin. 

7270. Fiusu-out Cisterns, J. C. Garrood, Folkestone. 

7271. Non-sLippinc Pepa. Cup, L. Rushworth, Man- 
chester. 

7272. Bicycues, J. Whittaker, Sunderland. 

7273. Case for Bicycies for Carryine Toots, T. Read- 
ing, Birkenhead. 

7274, SuGAR-CaANE MILLs, Fawcett, Preston and Co, 
Ld.—(A. Chapman, France.) 

7275. Keys, 8, Radlauer, H. Lubszynski, and E. Wide- 
mann, Manchester. 

7276. CvcLe Brake Foot-rest Lever, W. H. Hatton 
and W. L. Lloyd, Colwyn Bay. 

7277. CusHionep Sgars, P. A. Cravenand H. E. Smith, 
London. 

7278. SHowcarp for ADVERTISING PuRPosgs, T. Foster, 


7279. Manure DISTRIBUTING Macuings, W. Anderson, 
Glasgow. 

7280, SELF-SUPPLYING LucGaGcEe LaseL, L. Elderton, 
Monkstown, 

. a for Borties and Jars, G. Bathgate, Edin- 

urgh. 

7282. BooK Lock, L. Haberer, London, 

7283. Linine of Hor Water Tanks, G. R. Gawnlee, 
Glasgow. 

7284, BURNERS of Gas Sroves and GriLts, W. J. Fuller, 
London. 

7285. CycLE Brakes, C, Stotesbury and W. M. White, 





London. 


7286. Taaps for Batus and Lavarorizs, T. Heighton, 
London. 

7287. ELecTRICALLY Licutisa VeHicies, 8S. Robson, 
London. 

7288. Liquip Disrrinutor, C. A. James, London. 
7289. Corsets, J. Cornes, London. 

7290. Danpy Routs, W. K. Trotman, London. 

7291. THresHinc Macuines, W. P. Thompson.—(/. 
Lan:, Germany ) 

7292. BREECHEs and KNICKERBOCKERS, &c., J. Cornes, 
London. 

7298 Horsesuors, W. A. Manifold, London. 

7294. Gas Enoines, J. Farmer, London. 

7295. Lincu-pins, A. McQueen, London. 

7296. Pockets, L. Grahame and W. R. Lincoln, 
London. 

7297. Maxine Hats, H. H., A., and A. Turner, Man- 
chester. 

7298. Macuinery for Benpinc Tunes, E. 8. Bond, 
Birmingham. 

7299. Mouse-Traps, J. Kendal, London. 

7300. Osrainine SuLpHaTe of Leap, C. P. Shrews- 
bury, F. L. Marshall, and J. Cooper, London. 

7301. Guass and EaRTHENWARE Jars, R. Orrock, 
London. 

7802. InvicaTors, J. Saxby, jun., London. 

7303. ComBinaTion CicaR and Natt Correr, C. F.Veit, 


mdon. 

7304. Fencino He.mets, Guarps, &c., W. E. Bussey, 

London. 

7805. Brewina Pan for Boitinc Worts, J. G. Hall, 

London. 

7306. — Lear TurnInG AppLiancE, R. Rasmussen, 
mdon. 


7307. ELECTRICAL FIRE ALARM ApPpLiANceE, C. Balbiani, 


London. 

7308. TaBLes and Trays for Invaips, W. H. Gastrell, 

London. 

7309. Tires, J. Olivier, London. 

7310. cman EmprocatTion, M. A. H. Betts, 

ndon. 

7311. Seconpary Batrerigs, B. A. N. Dorez, London. 

7312. STERILIsiNG the Arr of Hospitats, M. M. Brophy, 

Lendon. 

7313. Rotary Pumps, H. D. Friis, London. 

7314. Nose Baos, J. Delaney, London. 

7315. Bepsteap, A. Cope, London. 

7316. Toy, 8. Ashton, London. 

7817. GeaR Cases, H. W. Dover, London. 

7818. THERMOMETERS and Baxometers, T. Wheeler, 
London. 

7319. Toy, A. Martin, London. 

7820. Sprinc Matrresses, F. Politzer, London. 

7321. CARTRIDGE CasEs, E. Polte, London. 

732z. ELecTRic CENTRAL CaLL Apparatus, C Christgau, 
London. 

7323. Tents, W. L Wise.—(L. Rogers, India.) 

73824. Makinc LeaTuHeER, H. A. Leverett and G. J. B. 
Buckley, London. 

7325. CartTripces, D. Hickie and G. F. Beutner, 
London. 


mdon. 

7327. WaTER-TUBE BorLers, H. A. House, H. A. House, 
jun., and R. R. Symon, London. 

7328. DiapHRaGM for Use in Cuurns, T. Bradford, 
London. 

7329. GLanp Cocks, J. Bradbury, London. 

7330. Macninery for WeL_pep Iron Tuxes, E. Smith, 
London. 

7331. StRincED INSTRUMENTS PLAYED by Bows, G. W. 
Thomas, London. 

7332. MANUFACTURE of Meta Tubes, C. G. Larson, 
London. 

7333. MANUFACTURE of PNeumamTic TrrEs, A. B. Shaw, 
London. 

7334. Means for ADVERTISING PuRposEs, A. G. P. 
Mitchell, London. 

7335. Fixinc Hanpies to Mitk Cans, A. J. Phillips, 
Cardiff. 

13th April, 1894. 

7336. Binprnc of Goarp Books, &c., H. 
Dewsbury. 

7337. Door Locks, J. F. Tonkin, Swindon. 

7338 Woopv-worKINGc Macuinges, N. Donovan, Bir- 
mingham. 

7339. STOPPERING Botries and the like, F. Mousley, 
Staffordshire 

7340. Pocket Knives, &c., I. Lam and V. Middleton, 
jun., Leeds. 

7341, — Generators, J. Dennell and C. Whitaker, 
Leeds 

7342. Giazine, J. E. Williams, W. N. F. Kempthorne, 
and J. Edgcumbe-Rendle, Bristol. 

7343. PressuRE Gavuces for Steam Boi ers, J. Hill, 
Stoke-on-Trent. 

7344. Corron Scutcuers, J. 8. Hoyle, C. Southwell, 
and J. Lobley, Manchester. 

7345. FIRE-ESCAPE Apparatus, H. H. Smith and J. 
Hammond, Birmingham. 

7346. Sprayine Liquips, G. J. Moulton and J. A. Fox, 
Manchester. 

7347. Looms, J. H. and R. Blackburn and Hutton and 
Baynes, Halifax. 

7348. Drawino Frames, J. Barbour, Halifax. 

7349. Drawine Frames, J. Barbour and 8. Bradley, 
Halifax. 

7350, Bo1Ler Furnaces, E. H. B. Tyler.—(L. Basse, 
China ) 

7351. APPARATUS for APPLYING MANURE, F. W. Mea- 
cock, Liverpool. 

7352, VesseLs, W. Stewart and G. A. Hepburn, 
Liverpool. 

7353. Snips’ Sipe-t'auts, J. W. Boyd.—(J. B. Cousins, 
China.) 

7354. Barus, J. Shanks, Glasgow. 

7355. DetTacHaBLe Jornt for Pipes, N. 
Bristol. 

7356. FLUSHING VALVE ATTACHMENT, N. Simmons, 
Bristol. 

7857. EXPLosion Enoineg, A. W. Schwarz, Manchester. 

7858. Workine Hyprav.ic Presses, W. H. Taylor, 
Old Trafford. 

7359. Lockine Devices, J. R. Rickard and W. Taylor, 
Croydon. 

7360. CLippers, H. E. Ward, P. Ashberry, and W. 
Barnes, Sheffield. 

7361. Dish Covers, J. W. Dixon ani A. Bradwell, 
Sheffield. 

7362. Lusricators, J. Dewrance, London. 

7363. Sweet, C. T. Holloway and W. Holloway, Bir- 
mingham, 

7364. SecuRING SamPues of Corn, &c., 8. Jones, Bir- 
ming’ \. 

7365. SEwrne MACHINE SHvutries, W. Anderson, Glas- 


Dawson, 


Simmons, 


gow. 
= Hanocine Portieres and Curtains, E. Solly, 
te. 


arrogate. 
7367. MeTat or Composition Pires, J. H. Newell, 
London. 
7368. Distance Reapina Tevescores, H. E Milner, 
London. 
7369. MANUFACTURE of C1GARETTES, A. G. Goodes, 
London. 
7370. WaTER WasTE PREVENTER, E. K. Bowman, 
mdon. 
7371. Pneumatic WHEEL Tires, &c, W. Edwards, 


London. 

7872. Gas Licutinc, M. Bernstein and A. Silbermann, 
London. 

7373. Pneumatic Tirxs, T. Sloper, London. 

7374. Car Axes, J. Kuban and A. Silbermann, 
London. 

7375. MaLe Urinas, J. E Arnold, London. 

7376. FASTENING PNeuMmarTic Tires, & , J. Husband, 
London. 

7377. Music Portroxio or Casinet, T. W. Hargreaves, 


ndon, 

7378. FasTENING Leaves, E, Straker and C. Syrett, 
London. 

7379. Pexcit SHapeners, J. Gell, London. 

7880 SoutpertInc ALUMINIUM and ALLoys, 8. Taylor, 





London. 





7381. Motive Power, A. Biersteker, Amersterdam. 

7882. Bootes for RaiLway Rouiuiwy Stock, B. Mott, 
Westminster. 

7383. VELOcIPEDES, C. C. de Rossetti, London 

738%. Hotper for DispLayinc Hats, J. Soulsby, 

Northumberland. 

7385. Covertnes for BoiLers and Pips, BE. Nelson, 


London. 
7386. Rackets for Lawn Tennis, T. A. Deverell and J. 
East, London. 
7387. Matou- pippinc Macu ngs, A. J. Boult —(L. 
Benedick, Germany.) 
7888. Evaporatinc ApPARATus, E. G. Scott, London. 
788¥. Woop Tones, J. E. Bousfield.—(C. A. Gautrelet 
and M. A. Pallard, née Malle, France.) 
7390. Equitipaium Siipe Vatves, J. Middleton, 


on. 

7391. Lockxinc Up Type in Formes, B. Schipe, W. K. 
Partington, and C. F. siekel, London. 

7392. Liquip-meTers, W. Bernhardt, London. 

7393. Manuracture of Trousers, W. W. Crisp and 
Crisp'’s Patent Tailoring Company, Ld., Londun. 
7394. Apparatus for Drains, M. W. B. Ffolkes, 
London. 

7895. BuckLe or Conyectinc Link, G. Martinet, 
London. 

7396. AN Evecrric Contacr Apparatcs, E. Tyer, 
London. 

7897. REFRIGERATOR for ARRESTING DEcoMPosITION, J. 
‘orvest, Manchester. 

7398. PHorocRaPHic SHUTTER Apparatus, The Euro- 
pean Blair Camera Company, Ld.—(F. H Kelley, 
United States.) 

7399. Fountains or SPRAYING Apparatus, J. B. Adams, 


on. 

7400. Lock for Brercu-BoLts of Guns, P. Mauser, 
London. 

7401. PostaL EnvELopss, J. Cooke, London. 

7402. Gas RecuLatine Apparatus, L. B. Tappenden, 
London. 

7402 — Fue. for Steam Borvers, E. T. Zohrab, 
mdon. 

7404. ADVERTISING on Mupcevuarps, R. Bonfield, 


mdon. 

7405. Firtincs for Doors of Cass, J. R. Rogers, 
mdon. 

7406. BicycLes, W. H. Betz, London. 

7407. Fire-gscares, E. Morley, London. 


14th April, 1894. 


7408. VaLves for Srzam under Pressure, J. Batey, 
Dublin. 
7409. BorrLe Guarp, C Holmes, London. 
7410. BicycLe Pump and O1zer, &., J. B. Jack, 
mdon. 
7411. ScarroLpine, G. 8. Copping, London. 
7412. Manuracture of Caustic Sopa, W. Garroway, 


gow. 

7413. Tents, J. Birkmyre, Glasgow. 

7414 Tupe Expanpers, C. Wicksteed, Kettering. 

7415. Jouvers’ Crank Braces, W. P. and T. Fox, 
Sheffield. 

7416. APPLIANCE for Ty1nc Strino, &c., J. Goode, 
Malvern. 

7417. Macutne for Cutrinc Ciotu, P. and F.G. Wallis, 
Kettering. 

7418. Gas SHapes, W. H. Fogg, Leeds. 

7419. VENETIAN Buinps, E. Shalders, Bradford. 

7420. Sasn Weicut, W. Hodgson, Doncaster. 

7421. Corron Openers, J. Y. Johnson.—{J. C. Potter, 
United States.) 

7422. CoLouRiNG Martrers, J. Baruch and A. Goldsobel, 
Manchester. 

7423. Wueets for Roap VenicLtes, W. MacKenzie, 


gow. 
7424. MeasvrinG InstTRUMENTS for Games, J. Moir, 
‘ow. 
7425. Jointrnc MeTaciic Tusesand P1rgs, J. Malcolm, 
G Ww. 


7426, Box-NaILINe and other Macuings, W. 8. Doig, 
London. 
7427. Evector for CiGARETTE Papers, C. M. Rémpler, 


ndon. 

7428. Propucine Butrer from Cream, 8. H. Wright, 
Liverpool. 

7429. Suirts, T. P. Hallett, Manchester. 

7430. Hoxtpers for Puaninc Macuings, J. Davies, 
Wednesbury. 

7431, FasTeninG Pickinc Banps, J. and J. Vaughan, 
Manchester. 

7432. Securinc the Enps of Trunks, &c., D. Smith, 
Wolverhampton. 

7433. Pyeumatic Trres, G. Schrader, Manchester. 
7434. Cut-orr Gear, G., J.,and A. Saxon andJ. Mitton, 
Manchester. é 
= Apparatus for Siitrinc Corks, A. Anderson, 

ow. 

7486. ENVELOPE OPENER and ADVERTISER, B. Carreg, 
Live le 

7437. PNeumatic Tire for VeLocipepgs, F. J. Coles, 
Plymouth. 

7438. Cooxinc Apparatus, M. Kask, London. 

7439. Matcu-Box, G. Wirtz, London. 

7440. Tires of VELocipeDE WHEELS, J. Lancaster, 


ndon. 
7441. VELocIrpeDE Drivinc Mecuanism, G. Dennant, 


don. 

7442. Socks or Sores for Boots, R. J. Baggaley, 
London. 

7443. SreeRinG VessEzs, W. Pye, Liverpool. 

7444. Pyrometer, W. P. Thompson.—(K. V. Karlander 
and 0. Meyerson, Sweden 

7445. Preparinc Hop Samp.ies, &c., W. R. Bowers, 
London. 

7446. Cycies, C. Brown, London. 

7447. Hyprautic Lirts, J. 8. Stevens and C. J. Major, 
London. 

7448. Frre-Gratss, J. Harris, London. 

7449. Locks, M. von Koppelow, London. 

7450. FILM-CHANGING PHOTOGRAPHIC CAMERAS, J. T. 
Clarke, Harrow. 

7451. CaRTRipce Hotper, P. Mauser, London. 

7452. VELOcIPEDEs, M. Siegfried, London. 

7453. Draw Bencues, R. Wootton and B. Hewitt, 
Birmingham. 

7454. CasH T11s, C, Pratt and T. M. Culpan, London. 

7455. PREPARING YARN, W. Mangnall and R. Crabtree, 
London. 

7456. ManuracturE of Brewino Syrvp, L. I. N. Nor- 
man, London. 

7457. — TRANSFER Of Money, &c., E. P. Jerrard, 

mdon. 

7458. INK-WELLs, W. 8. Russell, London. 

7459, Fitter for Or and other Cans, I. L. Davenport, 
London. 

7460. Jomners’ Gavuces, A. Fraser, London. 

7461. SHow Carps and Price Tickets, F. 8. Davidson, 


mdon. 

7462. Pyeumatic Tires for Cycies, H. Warrington, 
London. 

7463. Tap, J. Mann, London. 

7464. Hook and Eye.er Fasteners, P. Orleans, 
London. 

7465. Om Paints and Compositions, A. Angell, 
London. 

7466. WirepD Gass, L. Appert, London. 

7467. Batreriges, A. J. Marquand and E. Hancock, 
London. 

7468. DistRisuTinc E.ectric Enercy, E. Arnold, 
London. 

7469. DEcoRTICATING MAcuINEs, H. Birkbeck.—(S. I¥. 
Skinner, R. Bahmann, and R. Struller, United States.) 

7470. ARMOURING INDIA-RUBBER HosE, H. D. Crisp, 
London. 

7471. GuLLy Traps, C. B. Hod, 

7472. PENHOLDERS, W. C. C. 
China.) 

7473. Grate Bars, T. Hughes and H. R. Justice, 
Lond 


ndon. 

7474. Rottinc Stock, D. Hickie and G. F. Beutner, 
London. 

7475. Fans for VenTiILaTiInc Mines, H. W. Waddle, 


m, London. 
awtayne.—(C. Stewart, 





London. 
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7476. Fans for Venticatinc Mines, H. W. Waddle, 
London. 
7477. Vurcanisinc Sma Articurs, Xc., H. Edmunds, 
mdon. 
7478. GRinpING and CrusHine Apparatus, E. Hurry, 
London. 
— Evecrric Merers, F. Beaumont and F. Hallows, 


mdon., 
7480. Crotninc for Savixse Lire, L. 8. Bickley, 
mdon. 

748L. CarppoarpD Box Scorine, &c., A. Godfrey, 
London. 

7482. Burning Hyprocarson Os, 8. A. Johnson, 
London. 

7483. Rows, R. F. Hall, London. 

7484. ALaRM TIME-KEEPERS, N. Harben, London. 

7485. Motor Enornes, J.C. Merryweather and C. J. W. 
Jakeman, London 

7486. Paper, L. Munk, London. 

7487. Castors, H. Gore, London. 

7488. Harr CuRine and Srxcerne, P. F. G. Neumann, 
London. 

7489. Lirrinc Ramway Merazs, A. von Olekievicz, 
London. 

7490. TRAVELLERS’ Daavcut and CHeEss-noarD, M. L. 
Tucker Chesham. 

16th April, 1894. 

7491. Hotpine Paper, W. P. Thompson.—(M. F. von 
Gienanth, Germany.) 

7492. Ligump Acrrators and Stirrers, C. F. Young, 
Manchester. 

7493. Cookinc Urensits for Toastinc, M. Stransky, 

verpool. 

7404. Clock Diaus, J. Wheater, Bradford. 

7495. Cameras, A. E. Muirhead, Glasgow. 

7496. Stipinc Wixpows and Sasnes, G. Harling, 


ax. 

7497. Varnyine the Drac in Bossins, G. R. Smith, 
Ossett. 

7498. Fire-rscares, F. J. Burrell and E. Maxwell, 
Thetford. 

7499. Separaror and Fivrer for Rais, H. Williamson, 
London. 

7500. WASTE-PREVENTING CisTeRN, 8. H. Brierley, 
Birmingham. 

7501. Woop and other Freycrne, R. Hall and J. Twigg, 


ury. 

7502. Controtuinc Water Suppiy, E. W. Brock, 
Bristol. 

7503. WaTerR Biowers or Trompss, 8S. H. Wright, 
Monmouth. 

7504. Cranes, J. Marshall, J. Fleming, and A. Jack, 
Motherwell. 

7505. Gitt Boxes, J. and J. Whitaker and Company, 
Keighley. 

7506. VeLocipepes, T. L. Mitchelmore and 8. Nichols, 
Southampton. 

= _— Gavce and Ling, P. C. Jones, Guild- 
ord. 

7508. RevoLvine Guipe for Ropes, D. Sherrit, Aber- 
deen. 

> Teena Macuine and Baxance, J. Purdon, 

1D) 

7510. Recorpinc Tevecrars Sicnats, J. 8. D. Shanks, 

Belfast. 


7511. Rovcnuixc Ssozs, C. W. Cox and C. March, 


ow. 
7512. Hotpinc Garments in Postion, J. Walker, 
Birmingham. 


7513. Strrrvur, E. Holcombe, Hertfordshire. 

7514. VenTiLators, Carron Co. and A. Robertson, 
Glasgow. 

7515. Boxes, F Price, London. : 

7516, Benpive Tunes, R. Wootton and B. Hewitt, Bir- 


mingham. 

7517. Toot Bacs and Vauises for CycLes,C. Hammond, 
Birmingham. 

7518. Wueets, &c., T. E. Halford and J. Battams, 
London. 

7919. Soap, F. Bock and E. Wippern, London. 

7520. Soap, F. Bock and E. Wippern, London. 

7521. Apparatus for CLEeaNinG Boots, Hughes, 
London. 

7522. CLEantnc Ptartss, F. W. Golby.—{J. Eirmann, 
juit., Germany.) 

7523. Fitter for Arr, Gas, and Sream, K. Moller, 
London. 

7524. New Stace Itiusion, C. Hertz, London. 

5. mney Cow is, J. W. Pitt, London. 

526. Lirtinc Hor Domestic Urensits, A. McPhail, 





mdon. 

7527. Licutinc Coat or Coxe Fires, C. Barker, 
mdon. 

7528 Protectinc Iron from Rustine, W. H. Dowland, 
ndon. 


7529. Pozzie, H. L. Casse, London. 

7530. Lamps, The Edison and Swan United Electric 
Light Company, Ld., and J. M. Moffat, London. 

7531. SeLr-apsvsTaRLE Bac Laixixc, E. Doherty, 
London. 

7532. Mup-cuarps for VeLocirepes, F. Jackson, 
London. 

7533. Suspension Riw for Cycies, E. B. Killen, 
Glasgow. 

7534. Serrroon, L. Pursche, London. 

7535. Compressgs and Banpaces, &c., C. T. Snedekor, 
London. 

7536. Pocket and other Fras Lamps, H. A. Keys, 
London. 

7537. Har Corer, J. N. and H. Stinchcombe, 
London 

7538. Ouw Enotyes, J. Roots, London. 

7539. Crane and Horstixe Apparatus, G. L. Davies, 
London. 

7540. Dye Sturrs, BH. E. Newton.—( Ti+ Farber fabriken 
cormals Friedrich Bayer and Co, Germany ) 

7541. Eoc Cup, F. Volkert and H. Bagge, London. 

7542. Vetocipepes, A. Wolfmiiller and H. Geisenhof, 
London. 

7543. Composition for Usz as Foop, E. 0. Taflin, 
London. 

7544. Recoverine Tox and Carppines, H. A. Martin, 
London. 

7545. Device for Burroninc Guoves, J. Clewlow, 
London. 

7546. Macuine for Sticinc Turnips, 8. B. Bamford, 
London. 

7547. Sasu Wixpows, W. B. Quelch, London. 

= — Acips, &., J. ¥. Johnson.—{L. Rivi¢re, 

rance. 

7549. Rercectors, 8. O. Cowper-Coles and Sir B. W. 
Walker, Bart., London. 

75). Sasu Bars or Astracats, J. Ellis, London. 

7591. Stanps for Hotpinc Tevescorss, A. T. Clarkson, 
London. 

7552. Gas-MaKiInG Macuryery, 8. R. Gimblett and W 
H. Adams, jun., Crediton. 

jth April, 1894. 

7553. Jorsts for Pires, E. Chrisfield, Milton-next- 
Sittingbourne. 

7354. Cyanipgs, G. T. Beilby, London. 

7555. Fixine Giass in Greennouses, W. H. Wilks, 
Birmingham. 

7556. Lockinc ApJUsTaBLE Seats, G. D. Sampson, 


London. 

7557. Lozences, W. G. and W. Sharp and Sons, Ld, 

London. 

7558. Musician's Harmony Cuock, L. Dreschi, 
Brighton. 

7559. Burning the Smoxe of Furnaces, E. 8. Brook, 
Huddersfield. 

7569. Latcnes for Doors of Cupsoarps, A. C. Okell, 
Manchester. 

7561. UmBre.tias and SunsHapes, J. Critchley, Man- 
chester. 

7562. Muces and Twivers, &c., A. Platt-Higgins, 

anchester. 

7563. AuTomaTic Vent Pec, W. and S. Beckctt, 
Sheffield. 

7564. Lockie Cycxes, F. C. Wild, jun., Shefficld 

7565. Botrtinc AgRaTeD L'quips, C, Humphries, 
London 





7566. Pweumatic Cricket Bat, F. E. Riddiford, Bir- 


g) % 

7567. Swines, J. H. Anderson, Glasgow. 

7568. ConsTRucTING CONDENSER Bossins, J. Kay, 
Rochdale. 

7569. ATTacHING Tips to BituiarRp Cvss, 8. Macey, 
Redditch. 

7570. PREssURE ReGULATING MECHANISM, 8. Barrett, 
Keighley. 

7571, ANTI-NICOTINE Pipe, G. Whyte, Guernsey. 

7572. Locks, E. Hollanders, C. J. Leather, and (. 
Bencke, Portsmouth, 

7573. Burren Dryine Apparatus, &c., T. Bradford, 
London. 

7574. Metuop of Sewace Purirication, G. C. Purvis, 
Edinburgh. 

7575. Cross-pars, &c., S. Watson and J. Young, 
Tunstall. 

7576. PuncTuRE-PprRoor Banps, G. L. Holloway, 

7577. Frre-GRaTE Economiser, A. Taylor and E. Beard, 
Monmouthshire. 

7578. Propuction of Nirrate of Sopa, &c., F. Hamer, 


Rugby. 

7579. Packacinc Sreps, W. H. Wheatley.—(&. Rav 
aad S. W. Balch, United States.) 

7580. Hanowe SasHes of Winvows, R. Thirelfall, 
Dublin. 

7581. A New or Improvep Pastime or Toy, F. Eaton, 
Dublin. 

7582. Recutatine the OuTLets of Water, J. Meadow- 
croft, Halifax. 

7588. Improvep Pseumatic Tires, W. Bowden, 
Manchester. 

7584. Cycre Tires, H. W. Rowland and W. H. 
Harrison, Liverpool. 

7585. Currisc Gop Lear Merat, &., G. Faubert, 

ndon. 

7586. Bauinc Presses, W. H. Mackesy, Tunbridge 

Wells 


7587. FLUID-PRESSURE Engines, F. E. Blackmore, 
Reading. 

7588 Isvectors. J. A. Morris, W. T. Hatch, and C. 
Mather, Manchester. 

7589. Macutnes for Basuino Doves, W. Reynolds, Bir- 
mipgham. 

7590 Screwine Stoppers, &c., T. and 8. liowskil, 
Barnsley. 

7591. Caars, R. A. Brent, Glasgow. 

7592. Sxap Hooxs, R. A. Brent, Glasgow. 

7593. Cigars and Cigarettes, L. Haniford, Glasgow. 

7594 Pwevmatic Tires for Wueets, A. Barber, 


Glasgow. 
7595. ConsuMING SMOKE in Furnaces, W. Heywood, 
Birmingham. 
7596. Levers for Raitway S1inauiina, 8. T. Dutton, 
orcester. 


7597. Coms-rreep Letrer Stampixe, J. Ellwood, 
London. 
7598. ConnecTinG Exps of Meta Banps, W. Heatley, 
London. 
7599. Improv ep Licuter for Fires, J. A. A. Nystrom, 
mdon. 
7600. SHarr Covup.ines, C. 
Nottingham 
7601. Breap Box, M. A. Hewlett, London. 
7602. Weavine Crimp CLorus, Mason, Ld., W. N. 
Stansticld, and J. Aldersly, London. 
7603. Manvuracture of Cyanrpes, C. J. Hammerton, 
London. 
7604.  Feevers for Gravity Bor.ers, W. keen, 
London. 
7605. BaLancine Winpows of Carriaces, W. 8. Frost, 
London. 
7606. Trousers, J. L. Wesson and J. E. Leavitt, 
London. 
7607. Improvep Arc Lamps, W. Defries and V. |. Feeny, 
London. 
7608. Puncuinc Metat Strips, A. J. Boult.—(£. Salt:- 
hora and L. Nicolai, Germany.) 
7609. Gear Curtinc Macuings, W. P. Thompson.— 
(W. and J. E. Gleason, United States.) 
7610. Hat or Bonnet Piss, J. Bevan.—(C. E. Rolurts, 
Egypt.) 
7611. Brake for Tramcars, J. Till and W. Ronson, 
Liverpool. 
7612. AzRaTION of Mitk, R. G. Nash, London. 
7613. Freezinc Macuines, S. J. Riding, J. Forrest, 
and J. W. Evans, Liverpool. 
a — for Borers, W. P. Thompson.—(C. Bornet, 
raince. 
= ~ jogmea for Boots, E. White and J. Parr, 
jive . 
7616. PepometTers, A. Reinisch and L. Kratochwil, 
London. 
7617. THERMO- ELECTRIC GeneRATORS, H. B. Cox, 
London. 
7618. need for Canriace Doors, H.W. J. Chettins, 
ndaon. 
7619. Rartways and Rartway Cars, C. C. Burton, G. 
Ludlow, L. E. Holden, C. G. Hussey, and J. C. 
des Granges, London. 
7620. Toot, H. J. 8. Heather and Easton, Anderson, 
and Goolden, London. 
7621. Cup for Atracninc to Cycies, C. Heninghem, 


F. Carver and H. Soar, 


mdon. 
7622. Pixs, H. J. C. Sommerville and H. L. Seeleg, 
mdon. 
7623. Maktnc Neckties or Scarves, 8. Robison, 
Snaresbrvok. 
7624. Fastenines for Door Hanpues, J. J. Bailey, 
London. 
7625. Sapp.e, A. Powell, H. Lynch, and J. H. Brindle, 
Manchester. 
7626. Feepinc Coat to Gas Propucers, W. Bagley, 
London. 
7627. ComBINED INKSTAND and InpicaTor, G. Strong, 
London. 
7628. Paper Weicut and Date Inpicator, G. Strong, 
mdon. 
7629. Paint APPLYING AppaRatUs, J. F. Redman, 
mdon. 
7630. OpeRaTiING SteaM Enorve Vatves, F. H. Butter, 
London. 
7631. Cicaretre Macurivery, B. J. B. Mills.—(L. L. 
Marjicld, United States.) 
7632. Wrspow SasHes and Sasu Frames, G. Adams, 
London. 
7633. Stop and other Vatves, J. A. and J. Hopkinson, 
London. 
7634. Cash Titis, G. R. Stokes and T. M. Favell, 
London. 
7635. Sroprperinc Bortries, Jars, &c, M. Wiener, 
london. 
7636. Propuction of PHospuorus, A. Shearer and R. 
R. Clapp, London. 
7637. Pires for Conpuctinc away Ratn-waTeR, W. 
Macfarlane, London. 
7638. INCANDESCENT Gas Lamps, O. Imray.—(J. Pintsch, 
Ger many.) 
7639. PRintiInc Macuines, L. L. Stone —(The Duples 
Printing Press Company, United States.) 
7640. Lock Action, F. J. Mathews and W. Beckett, 
London. 
7641. Sewinc Macuiyes, L. E. Blackwell and P. R. 
Harrison, London. 
7642. ARTiFiciaL Sirk, A. V. Newton.—(A. Novel, 
France ) 
7643. Winpinc Device for Fisuinc Liygs, J. Mac- 
arthur, jun., London, 
7644. ADVERTI:1NG, A. C. Harmsworth, London. 
7645. UNDERGROUND Conpuits, J. B. Brand and C. L, 
Franklyn, London. 
7646. Apparatus for Retaitine Liquors, L. Nathan, 
London. 
7647. Vice, T Schmidt and H. Herkenrath, London. 
7648. SeparatinG Metats from Ores, G. J. Atkins, 
ndon. 
7649. Bakers’ Ovens, A. C. Stevens, Hounslow. 
7650. Starninc TanNnep Leatuer, F. G. Armfield, 


ndon. 
7651. Dryinc Brewers Grains, &., W. Lawrence, 


on. 
7652, Skirts, E.8 Storey, London. 
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7653. Makine Sori Brocks of Ores, W. Prickarts, 
mdon. 
7654. Lowerina Winpow Sasues, T. 8. and A. H. 
Smith, Wolverhampton. 
7655. Moutpinc Heticat Surraces, &c., W. Yuill, 
Glasgow. 
7656. Sewace Treatinc Apparatus, F. W. Stoddart, 
Bristol. 
7657. LeaTHEer Bets, 8. Moody, Halifax. 
7658. Toys, A. Myers, Birmingham. 
7059, Foupinc Boxes and the like, J. R. Selbach, 
London. 
7660. Manuracrure of SpinninG Rouvers, RK. Temmel, 
Liverpool. 
7661. Mors, H. Rowlands, Liverpool. 
7662. Burrons, A. Appleby, Liverpool. 
7663, Lawn Tennis Rackets, &c., J. H. Bailey, Bir- 
mingham. 
7664. Fixryc Frost Coes in Horsesnogs, E. Baker, 
Birmingham. 
7665. Winpows, 8. T. Potter, Nottingham. 
7666. Gotr Trainer, H. Fawsitt, Manchester. 
7067. Paper Tuses for Cicarerigs, L, J. B. Duployer, 
London. 
7668. Paper Tuses for Cicarerrss, L, J. B. Duployer, 
London. 
7609, Firtine CicarerTe Tuses, L. J. B. Duployer, 
London. 
7670. Hosizry, G. Templeman, Nottingham. 
7671. Propuction of Potassium, C. M. Pielsticker, 
London. 
7672. Propuction of Meta Atvoys, C. M. Pielsticker, 
London. 
7673. OpricaL LANTERN Apparatus, B. B. Dickinson, 
London. 
7674. Drivine Gear for Bicycies, W. Verity and T. 
Hillary, Keighley. 
7075. Heatine and Harpenino Fives, 8. Sayles, Bir- 
mingham. 
7676. SeLrY - HOLDING ToasTinc Fork, T. Thropp, 
Birmingham 
7677. ApsusTaBLE CovuLrer for Dritis, A. Ballach, 
London. 
7678. DRIVING-MECHANISM of VELOCIPEDES, J. P. and J. 
P. Evans, Birmingham. 
7079. Brackets for Hotpinc Curtains, J. Walker, 
Birmingham. 
7680. Metacuic Rouvers, B. Ormerod, G. Haworth, 
and J. F. Davies, Manchester. 
7681. Warpinc Yarx, B. Holt and F. A. Holt 
Manchester. 
7682. Stanppires, W. Hartcliffe, Manchester. 
7683. Hats, 8. Brooks, Manchester 
76 


$4. ELecrricity Meters, W. L. Spence, M 


— 


7746. Vatve Gear for FLUID-pREssURE Encines, J 
Deam, Liverpool. : 
7747, Savery Ripine Stirrup, VD. Everall, Bir. 


a ° 
7748. PortabLte Steam Apparatus, E. C. L. loge 
xford. ; 


7749, DISPLACEMENT Lusricators, T. E, Mitton, Bir. 
mingham. 








SELECTED AMERICAN PATENTs, 


From the United States’ Patent Office Official Gazette. 





511,886, Process ron THE EXTRACTION oF NicKgy, 
FROM Its Oxipes, J. Garnicr, Paris, France.—Filet 
April 18th, 1893. : 

Claim.—The a or method of treating oxides of 
nickel, cobalt, iron, chromium, titanium, &c., which 
consists in effecting their reduction in a ic appa. 
ratus, in contact with extra basic slags and carburis. 
ing and silicifying the metal to prevent the formation 


Sil 886] 





of alump by adding a carburet and silicide of said 
metal, then blowing the metal at high pressure for 
completing its refinement, and finally running the 
metal on to the silicious hearth of a Siemens furnace 
to eliminate the extra basic dust of lime and scoria in 
mechanical admixture therewith. 


511,916, Evecrric Generator, N. Tesla, New York 
N.Y .—Filed Auguat 19th, 18938. 

Clain.—Q1) The combination with the piston or 

equivalent element of an engine which is free to 











685. NegepLe Hoiper, D 8. King, Wakefield. 

7686. Licutinc and VenritaTinc Suips, J. Shaw, 
Willington-on-Tyne. 

7687. Knuckie Joints for Vatve Levers, J. Baldwin, 
London. 

7688. Evecrriciry Meters, G. Hookham and 8. H. 
Holden, London. 

7689. EmBossinc Parntep, &c , Paper, W. W. Masser, 
Halifax. 

7690. Preparinc Rore Fisre, T. and F. Bedford, 
Huddersfield. 

7691. Arc Licut Carson Rops, C. A. Miiller.—(C. 
Schmelzer, Germany.) 

7002. WaTer-TuBe STEAM Boicers, J. and G. Weir and 
J. R. Richmond, Glasgow. 

7693. Fasteninc for Necknanps of Tigs, T. Hovuper 
and 8. G. Moore, Birmingham. 

7604. Lear-TuRNERS, W. M. Liewellin and W. Gage, 
Bristol. 

7695. Lozence-cuTTinc Macurvery, R. 8. Murray and 
J. P. Wright, Bristol. 

7496. CommuNIcATION between 
Drivers, H. Kemble, Southsea. 

7007. UNBREAKABLE CISTERNS, T. G. Rhodes, R. Gaunt, 
and J. Bywater, Leeds. 

7698. Proputsion of Tricycies, Hay and Co., 
Glasgow. 

7699. LaBourR-SAVING AppLiance, W. R. Corke. London. 

7700. ELecrric Licut Ce1iine Rossgs, J. D. F. Andrews, 
London. 

7701. Securinc the Bossins of Looms, A. Gibson, 
London. 

7702. Frre-sars, G. C. 
France.) 

7703. DIsPLAYING ADVERTISEMENTS, A. R. Upward, 
London. 

7704. Pyeumatic Tires, E. C. Lacy, London. 

7705. Gotr Ciub3, L. Milne, London. 

7706. Sears of Cuarrs, T. A. Saunders, London. 

7707. Yarns for Weavine, J. H. es-Milue and F. 
Sternberg, London. 

7708. Constructinc Fastener for Guoves, E. Fisher, 
London. 

7709. Atk-TIcuT SHow-cases, F. G. Parry, London. 

77.0. ANAL Pessary, J. Liitje, London, 

7711. Boarp for Etecrro-piacNosis, W. J. Bishop, 
London. 

7712. Postat Pittar-soxes, &e., H. A. Darnell, 
London. 

7713. Pyeumatic Trres for Cycies, L Poglitsch, 
London. 

7714. Pyeumatic Trres, H. Jelley, London. 

7715. Gioves, &c., T. Billson and W. H. Partridge, 
London. 

7716. Gas Encines, C. Valet, London. 


PASSENGERS and 


Downing.—(J. Wagner, 





under the action thereon of steam or a .as 
under pressure, of the moving conductor or clement 
of an electric generator in direct mechanical connc- 
tion therewith. (2) The combination with the piston 
or equivalent clement of an engine which is free to 
reciprocate under the action of steam or a gas under 
pressure, of the moving conductor or element of an 
electric generator in direct mechanical connection 
therewith, the engine and generator being adapted by 
their relative adjustment with respect to period to 
produce currents of constant period, as set forth. (3) 
The combination with an engine comprising a piston 
which is free to reciprocate under the action of steam 
or a gas under pressurc, and an electric generator 
having inducing and induced elements, one of which 
is capable of oscillation in the field of force, the said 


‘sit-s16] 








movable clement being carried by the piston-rod of 
the engine, as set forth. (4) The combination with 
an engine operated by steam or a gas under pressure 
and having a constant period of reciprocation, of an 
electric generator, the moving element of which is 
carried by the reciprocating part of the engine, the 

tor and its circuit being so related to the engine 





7717. Prosecrine Screw Piate, A. 8. Burnham, 
ventry. 
7718. Evectric IsstaLiations, (i. G. M. Hardingham, 
London. 


7719. Cerngat Proprcrs and Process, E. V. Donelson, 
London. 

7720. Preventine Couiisions, F. G. and F. J. West- 
brook, Suibury. 

7721. Carpine Exoines, (i. Meyer, London. 

7722. Repucrne the Wear and Tear of Pickino Banps, 
A. Palme and H. Studer, London. 

7723. Voucner Titus, G. H. Gledhill, London. 

7724. Boot, &c, Ovrer and Inner Sovgs, F. Moore, 
London. 

7725. Boots and Suogs, W. W. Kent and W. McAlpin, 
London. 

7726. REGULATING APPLIANCE, G. R. and C. A. Rollason 
and W. H. Fletcher, London. 


19th April, 1894. 


7727. ApsustaBLe Leo Rests, T. Turner, Ketton, near 
Stamford. 

7728. BureLar ALARuM, C. Laight, Crabbs Cross, near 
Redditch. 

7729. Expert Smoker, W. T. Garnett, Sheffield. 

7730. Brus Fasteners, M. A. Davies, Guernsey. 

7731. DeracHaBLe Cranks, &c., for VeLociPevgs, G. J. 
Philpott and W. F. Taylor, Croydon. 

7732. Revotvinc Cowts for Cuimyeys, G. Webb, Mon- 
mouth. 

7738. TuBE-DRAWING Macuines, F. Smith.—(J. Manne, 
Belgium.) 

7734. BorLers, J. C. Wilson, Bexhill-on-Sea. 

7735. Burrons, W. A. Wood, Derby. : 

7736. Device for Catcuine Fuies, T. Bell, Newcastle- 
on-Tyne. 

7737. LaBeLtinc Borties, G. Leal, B. Kennedy, and 
W. D. Gillies, London. 

7738. Bicycies, H. Price, London. 

7739. UMBRELLAS, FisHinc-rops, &c., J. R. Gill, Stock- 
ton-on-Tees. 

7740. Expansion Gear, W. Camcron and J. Cochrane, 
Barrhead. 

7741. Game, A. S. Paterson, Musselburgh. 

7742. Cycte Sreerinc Hanpies, W. A. Lightwood, 
Birmingham. 

7748. Lacine Boots, &c., W. M. Ward and T. I. Gray, 
Northumberland. 

7744. Securinc Picker Spinpies to Looms, W. Low, 
Dundee. 

7745 Binpinc Rottep Tosacco, J, E. Rickards, Bir- 
mingham. 





with respect to the period of electrical vibration us 
not to disturb the period of the engine, as set forth. 
(5) The combination with a cylinder and a piston 
reciprocated by steam or a gas under pressure of a 
spring maintained in vibration by the movement of 
the iston, and an electric — the movable 
conductor or element of which is connected with the 
ge ng these elements being constructed and adapted 
n the manner set forth for producing a current of 
constant period. (6) The method of producing electric 
currents of constant period herein described which 
consists in imparting the oscillations of an engine to 
the moving element of an electric generator and 
regulating the period of mechanical oscillation by an 
adjustment of the reaction of the electric generator, 
as herein set forth. 


511,964, Rorary Enoine, F. B. Merrill, Chicago, Ill. 
—Filed October 8th, 1892. 

Clain.—In a rotary steam enginc, the cylinder 
having a uniform internal diameter, central inlet port, 
and an exhaust port near each end, the rotary piston 
within said cylinder having a series of spiral grooves 
starting near the middle and extending toward cach 
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end of the piston, said grooves Lp ys greater sec: 
tional area as they approach the ends of the piston, 
the grooves being provided with steam vanes or 
buckets, and the piston with a suitable shaft, all 
being combined and relatively arranged, substantially 
as described. 
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ILWAY BRIDGE OVER THE LAN-HO, CHINA. 





RA 





those tabulated below :— 


TENSILE STRESSES, 


Tux single line standard gauge railway between Kai- | or Main Girders, Cross Girders, and Rail Bearers of Plate 


ing and Shanhai-Kwan, north-east of Tientsin, built by | 
the Chinese Government, crosses the Lan-ho on a bridge | 
consisting of five through spans of 206ft. and ten deck | 
spans of 103ft. 9in. between centre of bearings, as shown | 
in Fig. 1. In accordance with instructions of Mr. Claude | 
W. Kinder, Engineer-in-Chief, Tientsin, and Sir Benjamin 
Baker, Consulting Engineer, a competition of designs and 
tenders was held in autumn, 1891, in Westminster. Ten 
manufacturing firms, viz., five British, three French and | 
Belgian, and two American, took part in it, and eventu- 
ally the order was placed with Messrs. Andrew Handy. | 
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ee 


Construction. 
Tons per sq. in, 

Under 20ft. span... ... aoe) tase 
20ft. and under 25ft.... 


25ft. and under 30ft.... 5 

30ft. and under 50ft.... 54 

50ft. and above ... a tea Nees Wtigee 54 

For Truss or Lattice Girders. 

and under 160ft. span— 

Bottom chords ... ... ... sea 

eee 43 to 54 
160ft. and under 200ft. span— ‘i 

Bottom chords ... ... ... ene - 

Diagona!s 44 to 5} 


Fi 


| 
| clusive of wind, shall not produce greater tensile stresses than | of the corresponding specified tensile stress; nor in the case of 
| pin-connected members the fraction ‘95—-004 


57, when 7 is the 
ratio of the length of the unbraced portion of a member to the 
least radius of gyration; nor in any case shall it exceed 85 per cent. 
of the said tensile stress, 

Alternating stresses. — Members subject to alternate tension 
and compression must have sectional areas equal to the joint areas 
required for the compressive and tensile stresses considered inde- 
pendently, except in the case of wind bracing, where the additional 
sectional area may be one-half the preceding. 

Shearing, bearing, and bending stiesses.—The shearing stress per 
—— inch on any rivet, bolt, or pin shall not exceed two-thirds 
of the corresponding specified tensile stress, and on plate girder 
webs seven-twelfths of the same. The bearing stress, measured 
on the diameter of the rivet, bolt, or pin, and the bending stress 
on pins, shall not exceed one and a-half times the said tensile 
stress. Where a bending stress occurs on a member of a bridge 
subjected to a direct tensile or compressive stress, the sectional 
area shall be proportioned to the sum of the stresses. No part of 


5 Spans 2060 and 10 spans 193° I 


Swam Ena. 






























































4 
























































SCPC HC CIS SBS 
SK ANIA AIR_ZALAY_AR_2SLA\_AB_AIAZAY_AEB 
i err’ 2 A ~~ wenyZ7 ius: * 
Iw Dw hw wre 
; eS. | Sf a i a Vlas . é 3 
eS a a Soa a Se a ae ae “> ere (So Fete == ae patentee —- ao ae 
* easiaek. oT ’ 35354 
mt ip * ! : Swam Iino. 
side and Co., of Derby, Mr. Max am Ende, of Westminster, | 200ft. to 400ft.— © the web-plate of a girder shall be included in the estimated sec- 
acting as their engineer. Bottom chords ... 6 to7 tional areas of the flanges. 
The specification of strength, drawn up by Mr. Kinder Diagonals 44 to 7* Rollers and bed-plates.—The pressure on rollers shall not exceed 


and Sir B. Baker, contains the following paragraphs :— | 


Rolling load.—AN of the main line bridges shall be constructed | 
to carry a rolling load on each line of rails of two engines, followed | 
by a train weighing 14 tons per foot run, as shown in I, and II. 

I. 
Inches, 
S—84— 54—54—54—120—66— 7866968454454 120—66—78—66—96 
10—14—14—14—14 — 10—10—10—10—10—14@— 1 4#— 1414 — 1010-10-10 
Tons. 
Followed by train of 1°5 tons per ft. run. 
Il. 
Inches. 
48—72— 10896 —06—66—78—66—06—72—1( 8—06—96—66—78—66—06 
10—10 — 20—20—10—10—10—10—10—10 — 20—20—10—10—10—10 
Tons. 
Followed by train of 1°5 tons per ft. run. 
Dead load.—The weight of the timber floor, permanent way, and 
— rails may be taken at 400 Ib. per lineal foot for each as of 
ails, 

Wind presswre.—In calculating wind stresses, the wind must be 
assumed to be blowing at a slight angle to the axis of the bridge, 
So as to take effect on the exposed areas of both the windward and 
~ leeward girder, except where the latter is temporarily screened 
A & passing train. The wind pressure with the train on the 

ridge shall be taken at 501b. per square foot. In the latter 
case the height of the train may be assumed to be 9ft., and 
the resultant wind pressure of, say, 4501b. per lineal foot. shall 
© treated as a moving load. 

‘ Other stresses.—__ In the details of the designs regard shall be 
ad to the stresses resulting from the sudden application of con- 
tinuous brakes, or from the end action of wind, and also from the 
centrifugal action of the rolling load on sharp curves, should such 
occur on a bridge or viaduct. 

Working stresses on steel.—All bridgework and trestle piers shall 
pes with the whole of the following conditions :—(1) The com- 

wey stresses resulting from the rolling load, dead load, and wind, 
shall not produce a greater tensile stress than 74 tons per square 
ee more than the corresponding com ee 


4 


| 
| 
| 


”” for alternating stresses 52 
7 (-95- 0045 ) on gross 


\section. 
For floor suspenders all spans ... ies 


For wind bracing, all spans 


= 


4 


Fig. 5. 
206 Feet Span 


Maximum Strain. 
Factora(0.95-0.003 r)6 





half a ton per lineal inch on 2in. diameter rollers, three-quarters 
of a ton on 3in., and one ton on 4in. and above. Bed-plates and 
| rockers shall be of sufficient area and strength to distribute the 
| load over the masonry without exceeding a pressure of 16 tons per 
square foot. 


~ 258.09 Tons 








Area required 
Actual Area 







4.94% ft \sq.inch 
. 52.20 sg. ins 
ad? 





enh 








pee. 

... 4.50 Mp"sq.inch 
----- 3.44 Sq. in 
a? 














Maximum Strain ~169.03 
Factond095-00045r){§ 4.608 
Area required 36.68 




























Actual Area hae, ee. a? 
Max "Str"(inelWind) +113.583...!: 
POU ia vss adnan acaterin nw OOO Seatac Ce oe ers yA. Sa Oe 7.50 od? prSg.inch 
Area required . . ins 
Actual Area __.........19.87....... 23.43 a? 
“Tas Enoinger” Swain Enc 


Compressive stresses,—For plate girders the compressive stress | 


In the case of the Lan-ho Biidge, sketches showing the 


shall not exceed 85 per cent. of the corresponding specified tensile | system of triangulation of the main girders, the system 


stress, For truss or lattice girders the compressive stress shall, in 
the case of riveted members, not exceed the fraction ‘95—-003— 





bending stresses, as hereinafter set forth. (2) The 
stresses resulting from the rolling load and dead load alone, ex- 








* 4}tons near centre of girder and 5} to 7 tons at ends. 





of the floor, &c., were given, and it was further specified 
that the five through spans should be pin-connected, and 
the ten deck spans riveted bridges. 
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RAILWAYS—BRIDGE OVER THE LAN-HO 


DESIGNED BY MR, MAX AM ENDE, M. INST. C.E ; MESSRS, A. HANDYSIDE AND CO., DERBY, CONSTRUCTORS 


Section 6.6. 
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“Ye Exoccon” 


Pin-connected bridges, as they are usually made in , connections between cross girders and vertical posts, as 
America, are considered by engineers in Europe to be | also stiff diagonal bracing with riveted connections. It 
wanting in stiffness and, therefore, not so durable as | is, therefore, unnecessary here to dwell upon the short- 
riveted bridges. This is ascribed to the unsatisfactory | comings of those abandoned details, while with regard to 
connection of the transverse bracing to the main girders; | the fixed connections between the cross girders and posts, 
to the suspension of the cross girders from the pins by | it is sufficient to remark that it causes bending stresses 
means of hangers; and to the construction of the trans- | in the latter, and an overstraining of the inner side of 
verse bracing of round rods with screws and angular | the main girders, in the same way as in riveted bridges 
cleats at the ends. Recent practice, however, has almost | with rer gar be main girders and with overhead brac- 
done away with the hangers and has adopted riveted | ing. But present American practice has not yet abandoned 
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the chain link or eye-bar without rivet-holes between the 
two pin-holes, except in the end panels of the bottom 
hal, where compressive stresses occur, and the eye- 
bars have to be braced together in order to enable them to 
resist those stresses. It may be admitted that no objection 
of importance can be raised fo the use of eye-bars 
as described for the diagonals of the web or for the bottom 
chord of deck bridge siolem, but when they are used for the 
bottom chords of through se eer the absence of rivet 
holes appear to prevent absolutely a satisfactory connection 
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IMPERIAL CHINESE RAILWAYS—BRIDGE OVER THE LAN-HO 


MR, CLAUDE W. KINDER, M. INST. C.E., ENGINEER-IN-CHIEF ; SIR BENJAMIN BAKER, M. INST, C.E., F.R.S., CONSULTING ENGINEER 
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between them and the transverse bracing. If the latter | stress to the chord, even if special flanges are added in | flanges lying in the plane of the web, an unsatisfactory 
is attached to the pins, the ap seater insuperable | the plane of the transverse bracing, which, moreover, are | state to anyone admitting the tantamount rp ne sr of 
difficulty arises of directing the couhens of the stresses in objectionable on account of the distribution of the | the transverse bracing to that of other arts of the bridge “ 
the diagonals into the centre of gravity of the section of horizontal stress between the flange and the chord being the question of durability. Now, the details of the Lan- - 
the chord. On the other hand, if the transverse bracing is | rendered uncertain. In actual practice, therefore, | Bridge show how this may sim ly be obviated by the substi- 
attached to the posts above or below the heads of the | the flange is omitted and the transverse bracing is in | tution of an eye-bar with rivet holes for the usual one with- 
eye-bars, the posts are bent in transmitting the resultant | the state of a girder without flanges, at least without | out them, see Fig.8. The loss of sectional area is not greats 
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The eye-bar is made of an ordinary flat bar, 15in. wide for | transverse bracing on the top, have in the Lan-ho Bridge ‘is therefore half of what it would be in a box-shaped 
pin-holes of 6in. diameter, the ends are strengthened by | a similar one also at the bottom, the latter consisting of | girder. The gin. space between the bars is closed b 

lates riveted on each side; the two rivet-holes of {in. | a plate girder 3ft. deep and two angle bar struts in the 2in. x jin. strips at the edges. The main girders are 7f; 

iameter, by which the bar is weakened to the extent of | plane of the frame; the required open profile for the | apart, and the sleepers rest direct on the top flange, which 
13°2 per cent. on the remaining sectional area, may be | passage of the train is therefore accurately enclosed by | is strengthened for the purpose of sustaining the bendin 
repeated at any point between the ends without further | the framework—see Fig. 12. In this way the lateral move- | stress from the load. There is a horizontal transverse 
weakening the bar, and the transverse bracing may be | ment of the upper part of the bridge relatively to the | bracing between the top flanges and a vertical transverse 
attached, for example, in the middle by means of rivets, | lower, from forces or vibrations, is reduced to a minimum. | bracing between the uprights, as also a plate girder Over 
and in such a manner that the resultant of the stresses | The ends of the rail bearers have their support direct on | the bearings. The weight of metal in one span is 344 


acts in the centre of the section of the chord. In place of the masonry, and are here fixed to the strut which takes 


one of the two rivet holes, a slot is made to allow the 
bracing-bar to pass through, see Fig. 8, but this, although 
best, is not absolutely necessary. 

The above surplus of 13-2 per cent. of metal refers 


to the bottom chord, with the exception of the end| were not the case, the inclined plate girder, being | 
panels and to the main diagonals, in all to 36 tons ina total | prevented from bending downwards, and being very stiff | 


of 156 tons for each span. This percentage is, however, 
reduced by taking into account the stresses from the 
weight of the bars themselves. The width of an ordinary 
eye-bar on the 6in. pins would not be more than 8in., 


| the stress from the lower transverse bracing to the end 
| pins as described, see Figs. 4,11,and 12. The inclined plate 
| girder passes through openings in the rail bearers, so that 


| the two structures are independent of each other. If this 


| horizontally, would be subjected to very great bending 
| stresses when the chords of the main girders extend 

under the load, while the rail bearers would only to some 
| extent take part in this extension. Stresses from this 





tons. The diagram of stresses for the through span iy 
| given in Fig. 5, and that for the deck span in Fig. 18, 








INTERNATIONAL SHOE AND LEATHER 
EXHIBITION. 

THERE is something of interest to engineers “at all the 
Industrial Exhibitions which are held from time to time in 
| the Agricultural Hall, Islington. Ata leather exhibition the 
| objects of interest to us should be twofold—the material 

produced, and the machinery used in its manufacture, 
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with a length of 25ft. 9in., and is often ess in proportion 
to the length. This corresponds within the limit of elasti- 
city to an additional stress of 1-1 ton, whereas the 1léin. 
bar has only an additional stress of 0°59 ton. The 
difference amounts to about 7 per cent., so that the 
surplus required is about 62 per cent. of 36 tons, or 2} 
ton in 156 tons, 

It can hardly be denied that this small additional 
quantity attending the substitution of riveted eye-bars is 
amply compensated by the satisfactory state of the trans- 
verse bracing, and by the fact that these eye-bars can be 
manufactured without the employment of expensive 
forging apparatus, and without re-heating the steel. It 
is, therefore, unlikely that British manufacturers will 
ever be induced to set up such apparatus, even if pin- 
connected girder bridges should come into fashion in 
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cause, increasing from the middle to the abutments, 
occur in all bridges in the cross girders and the diagonals 
of the transverse bracing, if the latter lies in or near the 
level of the chords, unless the rail bearers and the diagonals 
are furnished with expansion joints: but this is not 
usually done, and with the diagonals meeting, as here, at 
the chords in the middle of the panel, the stresses are 
less intense. 

The vertical posts of the main girders are not made, as 
usually, of a tubular section with braced sides, but of an 
H section with a solid web, the reason being that they 
can be better painted, and that the pin connections at 
their ends are more accessible. At half height all posts 
and diagonals are connected together by two horizontal 
bars, see Fig.2. The other details of the large span of the 
Lan-ho Bridge, see Figs. 13, 14,and 15, are without particu- 
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Europe. Chain suspension bridges have almost been , 


abandoned, and in those rare cases where eye-bars without 
rivet-holes are required, it will be more profitable to cut 
them out of plain flat bars. 

The raking struts in the through spans of the Lan-ho 
Bridge are made, contrary to common practice, to turn 
freely upon the end pins, because, as one of the reasons 
why pins are used is toavoid the bending stresses from fixed 
connections, itappeared inexpedient to introduce pins and 
at the same time to retain the bending stresses, except 
in the horizontal part of the top chord, see Figs. 6 and 7. 

The diagonals of the lateral bracing are constructed so 
as to be capable of resisting thrust, and, as already men- 
tioned, are made to act in the central axis of the chord 
—see Figs. 8 and 9. The shearing stress is finally 
brought to the end pin in the direction of its axis 
by means of a transverse strut, as shown in Fig. 11. The 
head of the pin transfers the stress to the cast steel bed- 
plate, to which also the shearing stress from the overhead 
bracing, see Fig. 3, is conducted through the raking strut by 
the 1Zin. turned bolt, see Figs. 11 a 12, while the flange 
stress is brought to the bed-plate through the large pin. 


| the majority of competitors to pro’ 
| so as to avoid excessive len 1 
although this construction is unusual in bridges of about 


The inclined end frames, which usually have only a | each side of the web—see Fig. 19 ; 


larinterest. The weight of steel in one span is as follows :— 


Tons. 

Main girders es ne is 108°0 
Cross girders... ee eae = me me 8°2 
Rail bearers... : i 22°3 
Lateral bracings... - a ae sie ; 12°8 
Bed-plates = nn seh si . ce 4°6 
Total 155°9 


Few remarks will suffice to characterise the construction 
of the ten small spans, see Figs. 16t019. The heavy con- 


| nections of the diagonals with the flanges, consequent upon 


adherence to the given outline of the main girder, induced 
se box-shaped flanges, 
of the groups of rivets, 


100ft. span, because the box shape is needlessly com- 
plicated, and the girder difficult to paint properly. 

In the present case, where the flanges are T-shaped, 
| the excessive length of the connections is avoided by 
| making the web thick enough to carry a rivet in double 
shear. This thickness is gin., the rivets being jin. 

diameter. The diagonals, being in pairs, are riveted on 
e number of rivets 
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| Unfortunately, in the present instance, we have nothing to 
| say about the former. Have woven and india-rubber belts 
| driven leather belting out of the market? Is leather no 
| longer used for pump valves? Whether this be so or not, 
| we can only testify that on Monday last, the opening day, 
| no leather belts or valves were to be seen. 
| However, the show of boot making-machinery, both 
| British and foreign, was very good. Machines at work were 
| shown by Messrs. Pearson and Bennion, Simson and Co., 
| Pegg and Son, H. F. Dale, and Mudd and Co., all of 
| Leicester; Keats and Bros., of Stafford; Bateman, of Halifax; 
| the Gare Machine Company, of Stockport; Timpson, of 
| Northampton; and of course sewing machines by Messrs. 
| Singer, and Wheeler and Wilson; the latter having a very 
| sateeadlnngs exhibit. Besides boots, the only novelty we 
observed in leather goods was a collection of portmanteaus 
and trunks, by Messrs. W. Insall and Sons, of Bristol, in- 
| cluding some ladies’ trunks strong enough to resist the 
| efforts of Transatlantic ‘baggage smashers.” Their weight 
| would, however, be too great to hinder them from coming 
| into general use in Europe. 
There is the usual display of exhibits which have no con- 
nection with the object of the exhibition, such as safes, 
writing-desks, ventilating and heating apparatus. Still, great 
| interest seemed to be taken in the EHagle ranges, the Baird- 
| Thomson ventilating fans, and ina little calculating machine, 
| by Messrs. Arter, Dixon, and Co., for adding up columns of 
| pounds, shillings, and pence. 
| A pretty little machine is that shown by Keat’s Feather- 
| weight Spool Company, for winding their spools. These 
articles are intended to replace the wooden reel, especially 
| when the cotton, thread, or silk which is being wound is in- 
tended for export. They are made of celluloid, 2}in. diameter, 
and hardly thicker than letter-paper. The outer edge is 
| serrated, and the thread is wound round the notches. The 
| inventor states that ten of these spools empty weigh the 
| same as one reel, and that six dozen new spools, when filled, 
| only occupy the same space as one dozen reels, carrying the 
| same relative amount of sewing material. 
| There are probably other exhibits worthy of notice, but like 
| most exhibitions, this was far from being completed on the 
opening day. 











Mason CoLLEGE ENGINEERING SocieTy,—At a general meeting 
of the above Society held in Mason College, Birmingham, on 
| Wednesday, Aprll 25th, a paper on ‘‘Some Recent Developments 
in Cycle Construction ” was read by Mr. C. R. Garrard, M.1.M.E., 
| Mr. R. J. Richardson in the chair. The author traced the early 
| history of the cycle, giving examples in the sixteenth century, and 
| an interesting sketch of a bicycle made in Scotland in 1840, which 
| had a very similar appearance to an ordinary ‘‘safety.” He fully 
described the early manufacture of light rims and wire spokes, and 
traced the development of ball-bearings, which have been so im- 
portant a feature in modern cycles, A reference was made to 
pneumatic tires—experiments thereon—the author mentioning that 
vehicles with a maximum load of 4500lb. on four wheels could 
safely be used on our roadways. The process of detaching oxides 
and the flux used in brazing by the electrolytic method was 
described, and the new jointless rim and process of its manufacture 
fully explained. The paper was followed by a discussion, in which 
Professor A. H. Smith spoke of the importance of the cycle manu- 
facturing industry from a commercial standpoint, and also of the 
large field it afforded for engineering ingenuity and calculation. 
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THE IRON AND STEEL INSTITUTE. 





Tux annual meeting of the Iron and Steel Institute 
was held on Wednesday and Thursday last at the Insti- 
tution of Civil Engineers, the President, Mr. E. Windsor 
Richards in the chair, being supported by a numerous 
and representative gathering from all parts of the country, 
including beside many others, Sir Henry Bessemer, who 
appeared to be in good health, but was unable to address 
the meeting on account of a temporary loss of voice. 
Sir Lothian Bell, Sir B. Samuelson, Mr. Carnegie, 
Mr. Snelus, Mr. Hadfield, Sir E. Carbutt, Mr. E. P. 
Martin, and Mr. David Dale, the treasurer. The report 
of the Council, read by Mr. Brough, the secretary, on 
Wednesday morning, stated that 39 members had been 
elected last year, but the diminution by deaths and 
resignations of membership were in excess of that 
number, but this will probably be reversed by the large 
number of 72 candidates proposed for election on the 
present occasion. Satisfaction was expressed at the very 
successful result of the autumn meeting at Darlington in 
1893, which was largely to be attributed to the skilful 
organisation of Mr. Dale and Mr. Ianson, the presi- 
dent and secretary of the reception committee. It was 
announced that the autumn meeting of this year would 
be held in Belgium between August 20th and 25th, the 
first two days being devoted to a formal meeting in 
Brussels, and the remainder of the time to excursions in 
the Liége and Charleroi districts. 

The Bessemer gold medal for the year was awarded to 
Mr. John Gjers, of Middlesbrough, the presentation being 
made in a short address, by the President recalling the 
numerous additions and improvements made by Mr. 
Gjers since 1865, including the Cleveland calcing kiln, 
and the developments of hoisting plant, blowing engines, 
and hot blast stoves made in connection with his model 
works at Ayresome; the last-mentioned apparatus espe- 
cially being taken as the perfection of iron pipe stoves, and 
what would probably have been almost exclusively used 
at present but for the introduction of fire-brick stoves. 
The greatest service, however, that he had rendered to 
the iron and steel trade was the invention of the soaking 
pit, which had been widely adopted, with the consequent 
saving of a very large amount of fuel. Mr. Gijers 
acknowledged the medal in a short speech, and the 
business of the meeting began with the reading of the 
Presidential address, which seems now to have become 
an annual necessity, and which we give below. 

Mr. EK, Windsor Richards, President, said :—The practice of 
your president delivering more than an inaugural address became 
y tablished by Dr. Percy, and has been followed ever since by all 
succeeding presidents. Custom decides that ordinarily the address 
shall be a comparatively short one. In 1886 the learned doctor 
referred to the then universal depression in the iron and steel 
industries, and to over-production ; adding, that either consump- 
tion must be increased or production limited. All interested in 
these industries have said the same thing many times over. 
Our own country is too small to keep our immense establish- 
ments occupied ; we have lost the greater part of the Continental 
trade owing to protective tariffs, having for their main objects the 
fostering of their own industries and finding occupation for their 
own population. We anxiously look abroad for fresh fields to 
receive our products, so as to maintain and possibly increase con- 
sumption, Always keeping in mind the fact that our Institution 
confines its attention almost wholly to iron and steel, my remarks 
refer only to those industries. 1 must be careful not to transgress 
Rule 2, which states that the object of the Institution shall be to 
afford means of communication between the members of the iron 
and steel trades upon matters bearing upon their respective manu- 
factures, excluding all questions connected with wages and trade 
regulations. Since that rule was framed, the Institute has become 
quite cosmopolitan in character. During the whole of last year 
the depression was so great that there was little encouragement to 
— money to improve either processes or machinery, so that 
there is little in this direction to call your attention to. Indeed, 
there is a lull in invention, with few new developments, and there 
seems to be almost as little new to record in steelmaking as there 
is anything fresh to say about the puddling process. Under these 
circumstances, therefore, I purpose deviating a little from the 
beaten track in this short address; my excuse being that it is 
impossible for those engaged in metallurgical pursuits to separate 
the consideration of the commercial from the manufacturing aspect 
of our industries, so intimately are both associated and bound 
together, 

During the two years of the learned doctor's presidency, which 
he characterised as ‘‘ those of great depression,” the production 
of Bessemer steel rails in 1885—as given in the British Iron Trade 
Journal—was 706,583 tons, and in 1886 it increased to 730,343 tons; 
whereas in 1893 the same source shows that the depression had 
become more accentuated, for we find the figures are lowered to 
579,386 tons, which was less than for many years except the 
previous year, when the production was 43,550 tons lower than in 
1893. The price of rails, which in 1886 was £4 13s, 10d. per ton 
in England, fell to as low, in some instances, as £3 12s. in 1893. 
These figures show that the production of iron and steel has become 
very greatly restricted, and the question the country generally is 
deeply interested in is, whether the diminished demand is due to 
any falling off in quality of material, excellence of finished pro- 
ducts, or increased cost of manufacture? I feel quite sure, from 
careful observations made at several establishments, that our 
metallurgists and manufacturers still keep a foremost position, 
and have not fallen away in any one of the above respects. It is 
true we have almost lost our continental trade, but it is not for the 
want of skill or knowledge of manufacture, but by reason of pro- 
tective tariffs which operate against us in two ways: First, the 
high tariff rate we are called upon to pay for admission to the 
various countries, to a great extent excludes our products; and 
secondly, the high prices obtained by our competitors enable them 
to make such substantial profits in their own country that they can 
afford to quote very low prices, leaving them little or no profit 
when in competition with us, This may seem paradoxical, but the 
object is to obtain as large a production as possible, as that has 
proved to be of very great importance in reducing general and 
establishment charges, 

ut even under such greatly disadvantageous conditions, we 
have several times quoted and obtained considerable orders. for 
rails, delivered inland on the Continent, at prices which have left 
a profit. The competition has, however, become altogether one- 
. for the railway companies have latterly, after receiving the 
Owest tenders from us, allowed their manufacturers to amend 
their offers, so that we are quite shut out from those eountries, 
whilst our own is left open to their attacks. I could cite many 
instances of this, what I term unfair competition ; the figures have 
many times been published in the newspapers, and so are public 
Preherty. The following recent example illustrates what I par- 
+ servi 4 desire to direct attention to. In January of this year, 

ngland tendered for some steel rails delivered in Oldenburg at a 
re of 109 marks per 1000 kilos.; the lowest German tender was 
ie marks, Notwithstanding a strong protest, the order was given 

the German firm at the English price, but if the German manu- 





facturers had been tendering for steel rails for delivery in England, 
their price would have been about £3 15s, per ton or less, In the 
English tender before referred to an import duty of £1 5s, 6d. per 
ton was included, as well as the cost of carriage; so I repeat that, 
though it is generally thought otherwise, the successful competition 
is not accomplished by greater skill or by more econominal methods 
of manufacture, 

We have been repeatedly advised to adopt better methods of 
working, to construct further labour-saving contrivances, to afford 
a better and more thorough technical education. We have con- 
tinually advanced in these matters. We are still doing all that 
lies in our power in those directions, and much yet remains to be 
done. But of what avail is it to construct labour-saving machinery, 
and so throw more men out of employment, when we have already 
thousands of willing hands out of work? And then labour-saving 
machinery can be, and is, as readily and as quickly adopted by our 
competitors as by us. Is it not true, and cannot we assert without 
egotism, that almost all the great inventions, improvements, and 
labour-saving contrivances in the industries I am referring to, 
have been brought about in this country? Thorough technical 
education is of the very utmost importance, and is receiving the 
greatest attention from the highest and best people in our land. 
But what even will technical education avail us against the 
unfair conditions I have pointed out? And what relief will these 
things, which are so generally and so persistently preached to us, 
give us when they are adopted? They can give no relief in the 
present condition of things. 

Never since the organisation of this Institute has the metallurgist 
experienced a more difficult time than the depression we are 
passing through. Added to his commercial troubles are constant 
demands from the workmen for either higher wages or fewer hours 
of work. The gravity of the situation demands the closest con- 
sideration of commercial men and of statesmen. We may well 
anxiously look round tosee where the markets for our produce and 
employment for our workmen and capital are to come from. Great 
hopes are entertained at home that the tariff laws in America will 
be so altered and improved in our favour that we shall be able to 
resume delivery of iron and steel to that country. But American 
legislators are perfectly well aware of the needs of their own 
country, and know quite well that their own industries must 
first be fostered, at employment found for their own people. 
We may rest perfectly assured that they will legislate in that 
direction, and notin favour of England or any other country to the 
detriment of their own. We should not turn our eyes either so 
much to America for a market, for they have experienced a far 
greater degree of depression than we have. Nor must we look to 
continental nations to take our iron and steel, for they are well 
able to supply themselves ; and if present tariffs are not sufficient 
to keep out our productions, they will be increased. We cannot 
and do not complain of countries fostering their own industries, 
but we claim to exercise our privilege of grumbling when these 
tariffs are so high as to enable our competitors to sh on our lands 
and throw our workmen out of employment, pod especially when, 
by placing even a small quantity of iron and steel in Great Britain, 
they depress the value of the whole of our products, and we have 
reason for complaining of a competition which is so one-sided and 
unfair to our manufacturers, 

But we must look to our own possessions and to our own 
Colonies for relief, and our legislators must safeguard their 
interests and ours. Canada is thoroughly loyal to us, and needs 
our markets as much as we need her to take our surplus popula- 
tion. We look anxiously for further development of railways in 
India and Australia, and Africa should, ere long, become of 
enormous advantage to us. It is to be hoped that our legislators 
may find time to consider these important questions, which affect 
the well-being of so many thousands engaged in the iron and steel 
industries, and are indeed of vital interest to the whole of the 
community, 

The invention of our venerated and most highly-esteemed past- 
president, Sir Henry Bessemer, conferred the greatest good on the 
greatest number, but even he could scarcely have imagined that 
steel rails would be put on board ship at £3 12s, 6d. per ton. The 
manufacturer, not being included in the category of the greatest 
number, would perbaps not complain so much of the price if he 
could obtain enough employment to keep his workmen together 
until times improved. One cannot wonder, however, that orders 
for rails are few when we are informed that those laid down from 
Ostend to Brussels, made to Mr. Sandberg’s Goliath section of 
flange rail weighing 105 lb. a yard, have recently been accurately 
gauged after being in use for five years, and are calculated, at 
present rate of wear, to last a hundred years. These rails were 
made at Seraing, and contain from *4 to ‘45 of carbon. We learn 
that rails are being laid down abroad containing as much as from 
‘6 to ‘7 carbon, the object being to lengthen the life of light sections 
of rails, One can only regard such extremes with alarm, and there 
can be no necessity for running such great risks to life and property 
when heavy rails are so cheap and last so long. We hope and 
believe that such a dangerous practice as this will not be imitated 
in Europe. 

Very considerable trouble and expense have been experienced 
by manufacturers through differences in analyses by different 
chemists, and it seems to be a desirable thing that a committee 
of our chemical members should be appointed to consider whether 
standard methods of analysis could be determined on, and if so, 
that such standards should be recognised and adopted in the trade 
for our guidance. For such a purpose as this, and for scientific 
research generally, in which our members are interested, we might 
well make grants of money from the funds of the Institute. It is 
the intention of the Council to consider this matter, and they will 
ask your consent that such grants may, from time to time, be 
made in aid of scientific research. 

Dr. Dudley, of Altoona, has just sent me a description of an 
attempt made to ascertain the quantity of phosphorus in three 
samples of steel. A large nage | of drillings was taken from 
each of the three samples, care being taken to eliminate the 
influence of segregation as much as possible; he analysed some 
himself, and sent the others to several eminent chemists. The 
results varied. In No, 1 sample from ‘035 to ‘042; in No. 2 
sample from ‘041 to ‘056; in No. 3 sample from ‘019 to 033, And 
at home we find quite as much difference as these analyses 
show, and much vexation and loss have been occasioned thereby. 
Permit me to call the attention of steelmakers to the unsatisfactory 
manner in which ingots are generally made. It is a rare thing 
to see clean, well-made, and sound ingots. What with running 
stoppers, sand marks, cracked moulds, and stickers, the present 
method of ingot-making is not creditable, and should be improved. 
I own to having been as great a sinner in this respect as it is 
possible to find, but I made many efforts to extricate myself from 
the position, but without much success. It was owing to my 
failure to improve ingot-making that induced me to reduce the 
number of ingots made per cast by doubling the size of the ingot, 
and so having only one-half the number to make ; and to deal 
with the greatly increased size, I designed and made the cogging- 
rolls 39in, diameter, and so dealt effectually and economically 
— oo 16in., square, rolling them into rails over 150ft. in 

ength. 

"After successfully dealing with ingots for rails weighing up to 
about 30 cwt., and being still extremely dissatisfied with the ingot- 
making department, I much desired to go further and reduce 
again the number of ingots made per cast. About this time we 
constructed at Eston rolls 5ft. diameter to reduce ingots weighing 
five tons to slabs 30in. by 6in, thick for plate-making; this was 
then found to be, and is to-day, a most successful and economical 
plant. I was thus not far from the task I had set myself of deal- 
ing with one ingot to one cast, but was deterred from going 
further at that time by two considerations—lst, A dim fear of 
segregation ; and 2nd, a strong fear of the great length and weight 
of the rolls of so large a diameter as 5ft. If the hydraulic 
forging — of a couple of thousand tons power had been avail- 
able in those days, I believe that at Eston we should long ago have 





been making a cast of from 8 to 10 tons of steel into one ingot. 
This seems a small thing to say at this time, when ingots 6ft. Yin. 
square, weighing up to 70 tons, are being dealt with by the 
bydraulic forging press, and easily handled by appliances which 
have been so simplified and perfected that weights up to 100 tons 
can be manipulated with perfect ease and safety. : 

The first paper read was that by Mr. G. J. Sneius, 
F.R.S., describing the Walrand-Legénsel method of 
making steel castings direct from a small Bessemer con- 
verter, which is intended for use as an adjunct to ordinary 
foundries and machine works where there is not work 
enough even for a small open hearth furnace. The Wal- 
rand process consists in simply adding to the metal at the 
end of the ordinary blow a definite quantity of melted 
ferro-silicon, then making the afterblow, turning down 
when the extra silicon has been burnt out, and adding 
the ordinary final additions of ferro-manganese, Xc., as 
circumstances require. The advantage is, first, that we 
can use an ordinary Bessemer pig iron with 2—3 per 
cent. silicon, thus insuring a steel comparatively free 
of silicon; secondly, that the combustion of the added 
silicon produces such a large amount of heat at 
the right time, and so rapidly that the metal 
becomes very fluid; thirdly, that as the silicon burns 
to a solid, it leaves the metal comparatively free of gas, 
and the steel is sound and free from gas cavities ; fourthly, 
that in consequence of the metal being so fluid and 
already free from oxide of iron, the ferro-manganese or 
other substances added, such as aluminium, are more 
effective and remain in the final steel ; fifthly, that in con- 
sequence of the great fluidity of the metal, much more 
time and facility is given for casting operations. 

The experiments witnessed by the author were—first : 
Those carried out at Paris by Messrs. Walrand and 
Legénisel, where there are two small converters, one for 
300-kilogramme charges and one for 600 kilogrammes. 
The latter is about 44ft. high and 23it. in diameter. . 
Both vessels are turned down by hand power. The blast 
is taken from the city pressure service, being passed 
through a reducing valve to reduce the pressure from 
five atmospheres to one to two atmospheres. The ex- . 
periments were carried out in the smaller vessel. A 
mixture of English pig iron, chiefly Ayresome and 
Harrington, is employed, as, after many brands had 
been tested, these were found most suitable. The cost at 
present is about 90f. per ton—2000lb. Coke costs 32f. 
per ton, and the selling price of steel castings is about 
24s. per cwt. The pig iron is melted in a small cupola, 
and brought in a ladle by an overhead crane to the vessel. 
The ferro-silicon is melted in a very small cupola of 
ingenious construction, the blast being heated, the melted 
metal dropping into a heated crucible as it melts, and 
being weighed before use. There are usually six small 
tuyeres in the small vessel, eight in the large vessel. 
These are made at Le Creusot, but the quality of the fire- 
clay is not equal to English. They last seven to eight 
blows in the small vessel, ten to twelve in the large 
vessel. One thousand charges from the same lining have 
been run in the large converter. Mr. Walrand finds a 
loss of 5 per cent. on the iron melted in the cupola, 10 to 
12 per cent. loss of metal in the converter. About half 
per cent. silicon is lost in melting the ferro-silicon. The 
ferro-manganese added is melted in a crucible, and the 
aluminium is put in in small pieces during pouring and 
casting. Four blows were made, varying from 22} to 24 
minutes for the main, and 1} to 2} minutes for the after- 
blow. The following table gives the results of analysis of 
the samples from No. 4 blow :— 























| I II Ill. IV V VI 

| pe ee , , 

[32 8E 28 S3e5|83825|"32 

Pie sa jas” (ea ™ bag 
Iron (by difference)|92-72 99°801, — _— ge 80°795 
Combined carbon . Trace| 0°13 | 0°12 | 0°25 | 0°255 | Trace 
Graphite fal 3°45} — | — —- | — 4°543 
Silicon ; | 2°93 | 0°013 0°013) 0°043 | 0°042 | 10°419 
Sulphur ‘ | 0°037) 0°033) 0°039| 0°035 a 0-065 
Phosphorus ° | 0-043 0°043) 0°055 + 0:°069 — 0°115 
Manganese : | 0°820\Traces|Traces| 0°288 4°063 
Aluminium ... | ete | ees — — 


A visit was next made ‘to Creusot, where there is a 
Walrand plant in use, but unfortunately it was not at 
work, but a number of castings, chiefly pit wheels in 
green sand, were inspected and found to be of excellent 
quality. 

The newest and most important installation, however, 
is that at Hagen, in Westphalia, which was visited by 
the author and Mr. Lange, of Messrs. Beyer, Peacock, 
and Co.’s locomotive works at Gorton Foundry, Man- 
chester. This consists of two small converters of 
600 kilos. = 12 cwt. capacity each. It is, however, pos- 
sible to deal with 750 kilos. = 15 cwt. The space across 
the shop is arranged for two small cupolas, of which one 
is at present erected, along with a windlass and hoist; 
the windlass being worked by a rope from the engine 
working the Roots blower in the engine-room adjoining. 
In this engine-room is the blowing engine for the con- 
verters. When the work of the foundry necessitates the 
utilisation of both converters at once, the engine will be 
completed to a compound vertical. At present, only one 
converter being used, the high-pressure portion of the 
engine is alone finished. Adjoining the engine-room 
is the boiler-room, containing a water-tube boiler 
working at six atmospheres. An overhead travelling 
crane, worked by hand, traverses the shop. The casting- 
shop is 68ft. in length, 43ft. wide. The engine-room is 
24ft. by 22ft., and the boiler-house 35ft. 6in. by 22ft. The 
converters are similar in shape to those used for the basic 
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process, but of very small size; the linings and bottoms 
are rammed in the usual way. The cupola is of the Luhr- 
man-Greiner type, which is meeting with considerable 
success in Germany. The blowing engine, when the low- 
pressure half is erected, will be a compound engine, verti- 
cal, with the air cylinders above the steam. The engine 
works at a steam pressure of 901b.; diameter of high- 
pressure cylinders, 400 millimetres=15%in.; diameter of 
low-pressure cylinders will be 550 millimetres=21{in., 
stroke 600 millimetres=232in.; diameter of air cylinder 650 
millimetres = 25}in. The engine delivers the air at a 
pressure of 1} to 2 atmospheres. The engine was built 
by Klein. Between the blowing engine and the converter 
is arranged an air accumulator or equaliser, with a safety- 
valve to blow off at two atmospheres. At Hagen they 
have made such progress with the process that they are 
able to produce castings at will—within reasonable limits 
having predetermined tensile strength, and on the 
occasion of the previous visits of Mr. Lange, and at his 
and the author's joint visits, three casts were made—Ist, 
for mild steel; 2nd, for intermediate steel; 3rd, for hard 
steel. Examples of the composition of these are given 
in the following table :— 





No. 54, to give No. 55, to give No 





mild steel 45—50 medium hard steel "we ~ % 
kilo., mean of 55—00 kilo., gave 5 peng 
two tests gave 53°75 kilo. as mean “00. Bave 

Rane arth woatas 68°8 kilo. 

47°7 kilo. of two tests 43°6 tons) 

(=30°4 tons). (=84 tons), (=486ton: 
Ison (by difference) 98°233 97°35 97°03 
, (by experiment) 98°4 97*4 97°10 
Combined carbon 0°23 0°27 0°34 
Silicon ... 0°356 0°508 0-833 
Sulphur : 0°058 0°049 0-048 
Phosphorus . 0°067 0-069 0-072 
Aluminium : 0°087 0°150 0-144 
Manganese 0°966 1°594 1°513 


At Hagen it is the practice finally to harden the steel 
by an addition of ferro-silicon with ferro-manganese, and 
that they depend more upon the silicon than the carbon 
for getting the desired strength. For many purposes, 
and especially for castings, such steel is no doubt very 
useful, but the author doubts whether it is suitable for 
use where it may have to stand sudden shock. This 
departure from ordinary practice is interesting, but, as 
the Paris experiments show, it is no part of Mr. Walrand’s 
process, but has been worked out at Hagen, and the very 
high tensile tests obtained and certainty of results is very 
remarkable. The cost of the process, which is gone into 
in considerable detail, is said to work out to about 4s. 6d. 
per cwt. of finished steel in the ladle. 

With regard to the cost of a complete installation, Mr. 
Daelen states that the total cost of the buildings and 
plant complete at Hagen would be about £3500, and gives 
the following details :— 


Blowing-engines as completed for blowing £400 
Blast-pipes and accumulator... = = 75 
One converter of 600 kilogrammes capacity ...... 150 
Cupola, stage, and hoist ... ... ... ... «.. ... 250 
Boiler, tubular ... .. sie... oan. 


In most foundries, buildings, cupolas, steam services, 
&e., would be available, and the mainitems of cost would 
be the blowing-engine and converter. The mechanical 
turning gear for converters used at Paris, Le Creusot, and 
Hagen is simple and inexpensive, and answers admirably. 
The advantage to an ironfounder to be able to make steel 
castings cheaply, just when wanted, as easily as those of 
cast iron, and even in green sand, is so apparent, that in 
all probability no foundry of importance will in future 
be considered as properly equipped without a Bessemer 
converter. 

Although the chief aim of the inventors of this process 
has been to facilitate the manufacture of steel castings 
suitable for ordinary iron foundries, it by no means 
follows that it is not applicable to other purposes; and 
the author believes that-it will be useful in all cases 
where quality of product is of more importance than a 
slight extra cost. If, for instance, it is possible by this 
process to make a sound soft steel of uniform quality 
without blow holes, why should it not reinstate the 
Bessemer process for the manufacture of plates? In 
examining a vast number of fractures of tensile tests of 
plate steel, the author has rarely failed, with a powerful 
lens, to detect indications of want of continuity in the 
metal, due to gas cavities, even in samples of Siemens 
steel ; and all such defects must involve irregularity, and 
possibly failure ; so that if this process will largely elimi- 
nate gas cavities and give a sounder steel, the slight 
extra cost of the process should be more than compen- 
sated by the improved quality of the material. It is also 
possible by this process, with careful attention to the 
quality of the materials employed, to make steel of all 
grades of hardness equal in quality to crucible steel. 

After the reading of the paper some explanatory state- 
ments were made by Mr. Genésil, one of the inventors, 
Mr. Lange, and Mr. Daelen, by whose advice the process 
was adopted at Hagen, but nothing of the nature of a 
discussion took place. Subsequently a paper by Mr. 
Jeremiah Head on * Scandinavia,” and more particularly 
the North of Norway, as a source of supply of iron ore for 
the North of England, was read, and occupied the time 
until the hour of adjournment on Wednesday, so that a 
third paper by Mr. Bamber, on “ The Analysis of Steel,” 
which was on the programme, was not taken. 








THE Leicester Corporation Waterworks department is 
growing very anxious concerning the low water, in consequence of 
the remarkably small rainfall. The reservoirs are about 1dft. below 
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KINETIC THEORY OF GASES—VALUES OF 8 AND YY IN NATURAL 
GASES. 
Str,—In my last letter on this subject a method was given of 
obtaining the value of ,/8 for natural gases, the equations required 
for that purpose being :— 


C= Js PS en n/ B=/2KeT; and /B = 
af 6 i B>=% N ae 
in which equations ¢; and v» are the velocities of the mean square of 
the molecules in the ideal and natural gases respectively ; » their 
ressure on unit surface, K, their specitic heat at constant volume, 
' their absolute temperature, and 8 the ratio of their total energy 
to their energy of translation. ‘The second and third of the above 
equations are applicable to the case of gases composed of perfectly 
smooth, elastic, non-spherical molecules, as well as to rough, 
spherical, elastic molecules; this I inadvertently omitted to 
mention in my last letter. 

Assuming that a gas raised to double its absolute temperature 
has twice the kinetic energy that it had before its increase of 
temperature, then the product ,, ./g can be found experimentally 
by Professor Jolly’s steam calirometer, or otherwise. Thus for any 
gas, when the pressure, volume, and absolute temperature are 
known, the value of 8 can be found independently of its specific 
heat, or of ‘y, the ratio of specific heat at constant pressure and 
constant volume. 

We will now proceed to find the value of 8 by another method 
in terms of y. 

The total energy in unit volume of a natural gas is given by the 
equation 

E,=38Bp,*; 
we have also, from my former letters, the equations 


ec? 


6 P be 
Abe p ; and v* = g: 
Combining these equations, we get 
E, = 3?, 

B 
The above equation gives the energy in unit volume, hence the 
energy in unit mass is given by the equation, 
EV =*P', 
B 
where V is the volume of unit mass. 
specific heat we have 
K, = BV SpV¥ 
; Vr BT* 
Now, eS in all gases = constant = K, — K.; Ky, being the 


Again, from the definition of 


specific heat at constant pressure. Hence— 


Sa 5 
kK, p Ke K, ) 
rye 3(K, — K,. ) 
Ke 
Be Big=2) 2. 6 2s 3 eo w 
And this may be written— 
w=A{64+3). . » 2 « « + « &) 
In the following table the values of ,/8, B, «i, en», and ¥, calcu- 
lated from the equations, proved in this and my former letters, are 
given for certain permanent gases, and also the experimental values 
of y for the same gases. Some of the values given in my last letter 
were incorrect and should be altered; the experimental values 
are taken from the ‘‘Encyclopedia Britannica,” vol. xxiii., 
page 480, 


as Experi- 

VB B vi tn y=5(8+3) mental 

value of y 
Hydrcegen 1‘lll 1°234 .. 8551 .. 6925 14115 .. 1°412 
Oxygen.. . 1°004 - 17197 .. 2140 .. 1787 1°399 1°402 
Nitrogen .. 1°108 .. 1°227 .. 2282 .. 1860 1°409 1°411 
Dry air.. .. 1°1058 .. 1°222 .. 2250 .. 1841 1°407 1°409 


The calculated and experimental values of given in the last 
two columns would agree exactly if the values of K» and T in the 
two cases agreed. Thus, for the first time it has been shown that 
the experimental values of y are quite in accordance with the 
kinetic theory of gases. : 
It has been proved by Clerk-Maxwell that for non-spherical 
perfectly elastic molecules—“ Phil. Mag..” vol. xx., 4th series, 
pages 35 and 36—‘‘ the whole ¢’s viva of translation is equal to that 
of rotation in each system of particles,” which gives 2 for the 
value of 8. If Clerk-Maxwell’s proof is correct, it seems to indicate 
that gas particles are smooth, spherical, perfectly elastic bodies— 
perfectly elastic in the sense that the forces of compression and 
restitution are equal—and that the value of 8 over unity given 
above is due to vibrations in the molecules, and not to a rotary 
motion. ‘This seems quite in accordance with Waterston’s theory, 
as explained in the introduction of his paper on this subject, and 
regarding which I hope to be able soon to give a short account. 
8, Norfolk-square, London W., C, E, Basevi, 
April 27th. 





SPECIFIC AND LATENT HEATS OF STEAM. 


Sin,—In my letter of March 13th I committed an error in stating 
that the fall in temperature corresponding toa fall in pressure 
from 1501b. to 45 1b. is, according to Regnault’s tables, 86°4 deg. 
Fah, The data on which the calculations contained in that letter 
are based are those given to me by Mr. Harrison. I find on con- 
sulting D. K. Clark’s tables, which are, I think, based on the 
results of Regnault’s experiments, that the temperatures and volumes 
corresponding to given absolute pressures do not agree exactly with 
Mr. Harrison’s values. Thus we have :— 


Pressure. Temp. Vol. Pressure. Temp. Vol. 
Ib. deg. c. ft. Ib. deg. c. ft. 

Harrison .. 150 362°7 .. 8 « 45 2763 .. 
Regnault .. 150 es ... BB... Bo BEA: . 32 
Difference -44 .. -°05 .. -1°9 .. +'l 


Whatever may be the true volume of a pound of steam at 150 lb. 
pressure, its volume after threefold expansion must be three times 
its initial volume. Either the volume adopted by Harrison for 
150 1b. pressure is correct, or the final volume at full stroke, if 
Regnault is correct, ought to be equal to 2°95 x 3 cubic feet 
= 8°85 cubic feet, or 1°8 per cent. less than Harrison’s. Notwith- 
standing that the temperature, according to Regnault, is nearly 
2 deg. less, the volume is more than 1 per cent. in excess of 
Harrison's. If we determine the value of J by means of Regnault’s 
values of the temperatures, and work done calculated from Harri- 
son’s diagram, we have— 


68,007°7 , — 2108 : 
Pr 39 foot-pounds = $10°6 foot-pounds, 


If we use 2°95 cubic feet and 8°85 cubic feet as initial and final 

volumes, and 1°098 as the value of x, we get— 

Pl — Po to — (442°5deg. — 398°25 deg. 

“~oi °° oo —_— 
= 65,020°4 foot-pounds. 


) iat foot-pounds 





the weir, and the deficiency amounts to some 580 million gallons. 


Whence J = eT foot-pounds = 7796 foot-pounds, _ 


ee es 
—————————— 


If we determine the value of « from Regnaults’ tabular values we 
get— 


(91\" 450 _ ox 
205) = a 
whence x = 1°07, and we have 


y — py ty — (442°5 — 409°5) 144 a 
“ < ait = 07 foot-pounds = 67,885 foot-pounds, 
and J = —_ foot-pounds = 814 foot-pounds, 


The complete absence of arguments and of evidence of the think. 
ing out for themselves manifest in the communications of my oppo- 
nents afford irrefragable proof that intellectual training forms no 
part of the system of modern education. The system appears to be 
devoted entirely to oe the successful passing of examinations 
for the sake of the immediate concrete pecuniary results, The 
methods adopted to gain this end would not, however, be successfy| 
if the examiners themselves were masters of the subjects in which 
they have to examine. To my statement that Zeuner’s values of ,, 
in the equation pv" = const., which are, I believe, generally 
accepted as being very near the truth, are really values of +, the 
ratio of the specific heat of steam at constant pressure to the specific 
heat at constant volume, I received simply the dogmatic reply that 
the value of y for steam is 13. With this value the pressure after 
threefold expansion would be equal to 150 -:- 3'% lb, = 361b., and 
we have with Regnault’s volume of 1lb, of steam at 1501b, and 
36 1b, and of the corresponding temperatures 

Pp & — poty — (442°5 — 318-6) 144 

Y¥-1 3 


1 — 95,472 
whence J = ora 


oot-pounds = 55,472 foot-pounds, 
oot-pounds = 569°5 foot-pounds 


if the specific heat of steam is equal to the specific heat of water, 
If we adopt Joule’s value “of J, viz., 772 foot-pounds, the corre. 
sponding value of the specific heat of steam at constant volume 


569% _ According to Regnault the 


=x “74, 
== ‘ 

volume of 1 1b, of steam at 26 lb. pressure is 11*4 cubic feet. After 
adiabatic compression up to 1501b, pressure we should therefore 
have volume of 1 1b. of steam at 150 Ib. pressure, equal to 3°8 cubic 
feet if y = 1:3in the case of steam. It is clear then that the six (/. 
siecle scientists must be wrong either as to the value of the specific 
heat of steam or the value of y. I feel sire the majority of your 
readers will come to the conclusion that they are wrong on both 
points, and will be convinced that the specific heat of steam is 
equal to the specific heat of water, and that Isherwood’s value of 
J, viz., 789 foot-pounds, is more nearly the value of J than Joule’s 
value, viz., 772 foot-pounds. ( 

It is strange that hitherto in numerical calculations the value of 
the temperature of air on a Boyle and Marriotte scale should have 
been adopted in the case of steam to represent the same indicated 
temperature, since the experimentally ascertained values of the 
corresponding pressures and indicated tempcratures of the steam 
not only show that the Boyle and Marriotte temperatures cannot 
be the same in both cases, but afford also the means of determin- 
ing the approximate value of the Boyle and Marriotte temperature 
in the case of steam. In accordance with the law of Boyle and 
Marriotte, if « +; be the volumes of a given weight of steam at 
the indicated temperatures /, ¢, respectively when subjected to a 
constant pressure /,, and p. ¢, corresponding pressures and 
volumes of the same weight of steam at temperature (,, ¢, being 
greater than /,, and / the Boyle and Marriotte temperature of /,, 
the least of the two limiting of indicated temperatures, we shall have 


would be equal to 


ve _k+t, - ae ee 450 =11112 
k ~P t —-408 
for the values p, = 1501b., p,; = 45 1b., if Harrison's values of the 


volumes are adopted. Acvording to Harrison ¢, — (; = 86°4 deg. 
and weget ‘= 777 deg. Alsoif ais the coefficient of expansion per 
degree of temperature 

v= (1+ ade, =1°1112 
whence a = ‘00012, For a range of 180 deg. temperature we have, 
therefore, ¢ = (1°0012) x) = 1°25 xy 


t= pod = 720 deg. 


In all existing works on thermodynamics 491 deg. F., the valts 
of the lower of two indicated temperatures separated by an 
interval of 180 deg. ona Boyle and Marriotte scale in the case of 
air, has been adopted as the absolute temperature of melting ice, 
or of the indicated temperature 32 deg. Fah., so that 459 deg. 
Fah. has been considered as the absolute temperature correspond- 
ing to 0 deg. Fah. In using, therefore, the adiabatic equation of 
relation between temperatures and absolute pressures _ 
y- 
from the law of Boyle and Marriotte, viz., T, = (£2) Y 1T;, in 


which T, T, are the temperatures on a Boyle and Marriotte scale, 
the following incorrect form for indicated temperatures has been 
adopted, viz.:— 
y¥- 1 
ty + 459 deg. = (7) Y (t, + 459 deg.) 
Vi 
The correct equation is— 
y¥-1 
ty — t + 459 deg. = (“°) Y 459deg. . . (A) 
iat 


In the case of steam, the equation for the same range of tempera- 
tures is, in accordance with Harrison’s o- 
y - 
t, ~ + 720deg. = ("") Y 720deg. . . (B) 
‘ iat 


459 deg. in the case of air, and 720 deg. in the case of steam, being 
the temperature on a Boyle and Marriotte scale, corresponding to 
t;, the lower of the two indicated temperatures, whatever the 
value of ¢, may be. 

Since the value of y varies with the temperature, formulas A and 
B, with an average value for in each case, can only give approxi- 
mations to the true value of the temperatures. If, in the case of 
steam, we adopt 212 deg. as the lowest temperature, the formula 
reduces to— 


7-1 
a{ 2 7 ~ 5 —aee 
t= (,/,) Y 720 deg. — 508 deg. (C) 


In equations B and C we must use the value of calculated from 
Harrison’s diagram data, viz., 1-098, so that y-~1 _ 082, Itwe 


determine /: and y from the tabular data corresponding to 212 deg. 
and 302 deg., an interval of 90 deg., the corresponding tabular 

ressures and volumes are 14:7 lb., 69°11b., 1642 cubic feet, and 
383 cubic feet respectively, and we get— 


tf Pp 6 — 79% 7, ae D 
t= (;f.,) 93Adeg. - 722 deg (D) 


and y = 1-064. If we determine / and + from the tabular data 
corresponding to 212deg. and 392deg., an interval of 180 deg., the 
corresponding tabular pressures and volumes are 14°7 lb., 226°61b., 
1642 cubic feet, and 126°6 cubic feet respectively, and we get— 
e t= (:2.) *' 953deg. - 74ldeg.. . * * (E) 
3 
dy =1°068. The divergence in the values of / and + in equation 
Tien those in equation D, and in the case of both D and E from 
the values obtained from Harrison’s data for ranges of about 
90 deg. of temperature, is due solely to experimenta differences. 
Why the value of é for both ranges of temperature deduced from 
the tables is practically the same, and why in the case of the 
formuke deduced from Harrison’s data for ranges of 90deg. and 





180 deg., respectively, the value of / is so much larger for the 
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. than for that of 180 deg., admits of easy explana- 
+ Ae 006 ation will also, I thiok, remove the difficulties 
oe which some of your correspondents appear to be labouring 
oe ag nificance of the word temperature, 


an pote clearness of argument I will first give exact definitions 

f the meanings of the terms used, 

* Definition No. 1.—The quantity of heat, poseessed by a body is 

the quantity of thermal power possessed by the body in a given 
te, : 

thermal on NO. 2,—When two bodies are in contact and no heat 


2 body to the other, the two bodies are in the same 
a Iretate, and = said to have the same temperature. 
vorgnition No. 3.—A thermometer is an instrument for measuring 
the difference between the quantities of heat ssed by a 
mal unit of mass of an substance in different t ermal states. 
Ossnition No. 4.—The English thermal unit of mass is the mass 
f the platinum standard. In analytical dynamical investigations, 
pete one pound, one foot, and one second are adopted as units of 
toon space, and time respectively, the unit of mass is equal to g 
times the mass of the platinum standard. c 
The difference between the quantities of heat possessed by a unit 
f mass of any substance in two different thermal states is ascer- 
tained by measuring the difference in volume of the operative 
substance used in the thermometer, when it is bro ht into the 
joo thermal states as the substance, y bam. its bulb in contact 
with the substance and comparing this with the difference in 
volume of the operative substance corresponding to two thermal 
states, of which the difference between the quantities of heat 
posseesed by unit of mass of any substance in those thermal states 
i known. For instance, water between the thermal states of melt- 
ing ice and ebullition. This quantity may be divided into any 
number of thermal units. The English thermal unit is ;}jth part 
of the difference between the heat possessed by a thermal unit of 
mass of water at the temperatures of melting ice and boiling water 
respectively. If, then, the increment of the volume of the operative 
substance produced by raising its thermal state from that of melt- 
ing ice to that of boiling water is properly divided into 180 
parts, each increment of volume will correspond with an increment 
of heat equal to the English thermal unit multiplied by the specific 
heat of the substance at constant volume, Eac of these intervals 
marked on the tube of the thermometer is called a degree of 
temperature. If equal increments of heat corresponded with 
equal increments of volume, the intervals on the tube of the 
thermometer would be of equal length, and the mode of marking 
the divisions at present adopted correct. Equal increments of 
yolume do not, however, correspond with equal increments of heat. 
The heat possessed by unit of mass of any substance is independent 
of the sce occupied by unit of mass, which varies with the 
pressure to which the substance is subjected. Now it has been 
ascertained that whatever the volume may be of a given weight of 
gas at the temperature of melting ice, its volume at the tempera- 
ture of boiling water bears a constant ratio to it, so long as the 
ressure remains constant, This law must, therefore, hold true 
* all intermediate states. If, therefore, we divide the difference 
between the heat possessed by unit of mass of any substance at the 
temperature of boiling water and melting ice into any assigned 
number » of parts and ¢, v2, ¢3, &¢., vn—1 ta represent the 
volumes of the operative substance of the thermometer at the 
temperature of melting ice and at the successive temperatures of 
the substance after one, two, three, &c., ~» — 1, ~ units of heat 
multiplied by the specific of the substance have been added to each 
thermal! unit of mass of the substance, so that v, represents the 
volume of the operative substance of the thermometer at the tem- 
perature of boiling water, we shall have 
228 =k = Bata Het! = he, = (1 + a) 
ty 2 tn -1 tn 
where a is the coefticient of expansion determined from the equa- 
tn 


. The coefficient of voluminal expansion per 


to tn—2 


tion (1 + a)" = 


1 

unit of increment cf heat is therefore constant, so that equal 
increments of volume do not correspond with equal increments of 
heat. ‘The higher the temperature the greater the increment of 
volume per unit of increment of heat. 

Now all existing thermometers are graduated by dividing the 
difference between the volume of the operative substance at the 
temperature of boiling water and melting ice into a number of 
equal parts and intervals of the same length are continued below 
the point corresponding to the temperature of melting ice and 
above the point corresponding to the temperature of boiling water. 
Near the temperature of melting ice the intervals between the 
marks on the tube of the thermometer are longer than the true 
intervals, Below the temperature of melting ice the divergence 
continues to increase, above the divergence decreases until at some 
point between the temperatures of melting ice and boiling water 
the true increment of volume corresponds with the mean. There- 
after the mean increment is less than the true increment, and the 
divergence continually increases. At the temperatures of boiling 
water and melting ice the marks on a correctly graduated ther- 
mometer coincide with those on thermometers graduated into 
divisions of equal length, but at no other points. Since the mean 
intervals are greater than the true intervals in the neighbourhood 
of the freezing point, temperatures below the freezing point 
indicated by an ordinary thermometer are higher than the true 
temperature, and the divergence continually increases. Above the 
freezing point the indicated temperatures are lower than the true 
temperatures, but the divergence continues to decrease until at 
boiling point they coincide. In the neighbourhood of the boiling 
point the mean increment of volume is less than the true incre- 
ment of volume per unit of increment of heat, so that the indicated 
temperatures below boiling point are lower, and above boiling 
point higher than the true temperatures, and the divergence 
continues to increase. In the case of formulas D and E the values 
of & are practically the same, because the increment of volume 
from 212 deg. to 302 deg. is by the law of Boyle and Marriotte 
equal to the increment from 302 deg. to 392 deg., whilst in the case 
of formula C the increment was calculated in accordance with the 
true law of expansion. 

In the letter from Mr. Harrison, referred to in my letter to your- 
self dated March 13th, after commenting on the close agreement of 
the work calculated from the diagram for pressures of from 451b. 
to 1501b. with the tabular values, Mr. Harrison makes the following 
remark :—“ Unfortunately for my theory it does not apply outside 
these limits—i.e., 45 1b, and 150 Ib.—of pressure as the steam table 
stands to-day. Above 1501b, there is more heat shown than I 
require, and below 451b. there is too much volume, I think there 
may possibly be an error, and that the low-pressure volumes may be 
much too great. I can think of no method of experiment which 
will give those low-pressure volumes with anything like accuracy.” 

e discrepancies to which Mr. Harrison refers would be reduced 
to within the limits of allowable experimental differences by the 
use of a correctly graduated thermometer. It would suffice to 
mark out correctly the spaces corresponding to successive differ- 
ences of 45 F., 25 C., and 20 R. thermal units and to divide the 
intervals into equal spaces. The temperatures would in this way 
be ascertained correctly enough, but it is almost impossible to 
determine the volumes exactly. In accordance with the tables the 
volume of 11b. of steam at 14°7 lb. pressure and 212 deg. tempera- 
ture is 26°3 cubic feet, and at 2001b. pressure the tabular vohone 
is 2°26 cubic feet and the temperature 381-7 deg., so that the rise 
in temperature according to the tables is 169-7 deg. The value of 


7 determined from the equation pv” = const. is 1:064, and we have 


Pe ~ Pyty _ (452 — 386°6) 144, Dae 
y-1 ee ee foot-pounds = 147,127 foot-pounds, 
147,127 “ 
J= 560 , we “ , 
169°7 deg. foot-pounds = 867 foot-pounds 


lt we deduce the volumes from Harrison’s value of the volume at 
4 Jb., which agrees with the tabular volume within 1 per cent., 


4 ed 
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viz., 9 cubic feet, by means of the value 1:098 for y, we get 
volume at 2001b, equal to 2°31 cubic feet, or only 2 per cent. more 
than the tabular value, and at 14°7 Ib. to 24°94 cubic feet, or 7 per 
cent, less than the tabular values, These discrepancies, csaaller 
ing the difficult nature of the experiments and the fact that the 
formula by which they are tested is only approximately true, are 
certainly not outside allowable limits of error. We have, from the 
values last obtained, 
PP? Pot — (462 — 366°6) 144 
y¥-1 “098 
J= ae foot-pounds = 823 foot-pounds, 


The Boyle and Marriotte values of the temperatures, however, 
differ very widely from the true values. The difference between 
the volume occupied by the air in an air thermometer graduated 
according to the law of Boyle and Marriotte—i.c., with equal 
intervals corresponding to two successive thermal states—is equal 
to the mean volume per degree of temperature determined by 
ascertaining the amount of expansion between the temperatures 
of melting ice and boiling water, multiplied by the difference 
between the numbers of degrees, which denote the temperatures 
of the two states. In the case of air the mean volume is equal to 
Koad cubic feet. The increment, therefore, between 32 deg. and 


foot-pounds = 139,694 foot-pounds, 


381°7 deg. is equal to 
ana = ae 
S080 OT = -7105 cubic feet, 
Since the coefficient of expansion of air per degree F is equal to 
‘00174, if ¢ be the true temperature, we shall have 
(1°00174) 82 = 1-7106, 
Whence ¢ = 342‘8deg. The following table gives the values of 
the temperatures indicated by a truly graduated thermometer, in 
which every rise or fall in one degree of temperature indicates an 
equal increment or decrement of heat, corresponding to the values 
on a Boyle and Marriotte scale, which refer to the same thermal 
state of the body. 
Boyle and Marriotte 

- 459° -3857° 0° 382° 55° 77° 180° 
True scale. 

-& -874° -4° 32° 58 5° 82 8° 184°9° 212° 265 8° 828 3° 342°8° 1180° 
We get then for the value of the thermal unit corresponding to 
the differences between the temperatures on a correctly graduated 
thermometer, in the case of the examples worked out for Boyle 
and Marriotte temperatures, the following result. Corresponding 
to the range of pressures from 45]b. to 1501b., and the correspond- 
ing true indicated temperatures 265°8 deg. and 328°3 deg., we have 
from Harrison’s indicator diagram data 

J = 98,6077 
62°5 

From the tabular value of the volume at 1501b., 2°95 cubic feet 
and 8°85 cubic feet at 451b., and value y = 1:098 deduced from 
Harrison’s experiments, 

J = 85,0204 
62°5 

From tabular values of pressures and volumes and the corre- 
sponding value of +, viz., 1°07, 

I= % fs foot-pounds = 1086 foot-pounds. 

Corresponding to the range of pressures from 147 lb. to 2001b., 
and the corresponding true indicated temperatures, 212 deg. and 
342°8 deg., we have from tabular values of volume and correspond- 
ing value of +, 





212° 276 3° 362°7° 381-7° 3000° 


foot-pounds = 1088 foot-pounds, 


foot-pounds = 1040 foot-pounds, 


147,127 e 
da =e vr = 1125 ¥ 3 
1308 foot-pounds = 1125 foot-pounds 


From values of volumes deduced from the value 9 cubic feet 
at 451b., which is Harrison’s value, and which differs by about 
1 per cent. only from the tabular value, by putting y = 1°098 


we get 
y_ 189,694 
130°8 

From 32 deg. to 180 deg., within which limits must be included 
the temperature of the water during Joule’s experiments, the 
difference between the true temperatures is greater than the 
difference between the Boyle and Marriotte temperatures. The 
value of J, therefore, correctly estimated from the result of Joule’s 
experiments is less than 772 foot-pounds, Are we then to reject the 
data obtained from Regnault’s experiments and from indicator 
diagrams as worthless, because the average value of J calculated 
from these data exceeds that determined by Joule by his direct 
experiments by more than 40 per cent.’ The mean of the values 
determined from the tabular volumes and pressures is 1080 foot- 
pounds, and that determined from Harrison’s diagram 1088 foot- 
pounds, which differs from the former by less than 1 percent. Can 
we, in the face of such strong corroborations of the truth of the 
result of one set of experiments by the result of another set of a 
totally different kind, hesitate to come to the conclusion that the 
true value of the thermal unit lies between 1050 foot-pounds and 
1130 foot-pounds. 

Since the true temperature corresponding to the Boyle and 
Marriotte temperature 55 deg. is 58°2 deg., if ¢ represents the true 
temperature of the mixture of one pound of steam at 212 deg. with 
50 lb, of water at 58°2 deg., we shall have, leaving the effects of 
latent heat out of consideration, 

212-4 = 50 (t-—58:2 deg.) 

From this we get = 61°5 deg. If, then, the actual resulting tem- 
perature of the mixture is 82°8 deg., we shall have latent heat = 
51 (82°8 deg. — 61.5 deg.) T.U.= 1086T.U. If we put J = 1080 foot- 
pounds, the latent heat of one pound of steam at 212 deg. is equal to 
1086 x 1080 foot-pounds = 1,172,880 foot-pounds; according to 
the hitherto accepted values it is equal to 744,980-foot pounds 
only. The difference, 427,900 foot-pounds, is an addition of nearly 
60 per cent. to the hitherto accepted value. There is clearly 
still a wide field left open for improvements in the utilisation of 
steam. Unless a much greater proportion of the total heating 
power of fuel is utilised in boilers than has hitherto been supposed, 
the total heating power of fuel must be much greater than the 
amount stated in the tables, Since the true temperature, corre- 
—— to 3000 deg. on an equally divided scale, is only 1130 deg., 
the indicated number of thermal units is nearly 170 per cent. 
greater than the true number, whilst the increase to the value of 
the thermal unit is only about 40 percent. The actual heat required 
to smelt cast iron must be much less than the estimated quantity. 

It can be demonstrated that the number of degrees of the abso- 
lute temperature of boiling water cannot be less than the number 
of thermal units of latent heat and may be more. It cannot there- 
fore be less than about 1086 deg. The Boyle and Marriotte tem- 
perature ey to - 874 deg. is — 357 deg. Correspond- 
ing to the Boyle and Marriotte temperature — 459deg., the true 
temperature is - «, 

The conclusions at which I have arrived are the result of calcula- 
tions based on experimental data, which are universally accepted 
as being very near the truth. Those, therefore, who decline to 
accept my conclusions, are bound to refute my arguments. 
Appeals to authority on questions which admit of being settled by 
argument are simply childish. WILLIAM DONALDSON. 

April 7th. 


foot-pounds = 1068 foot-pounds. 





CARNOT AND MODERN HEAT. 


Srr,—Incommon witha good many others who have not avery clear 
—- of thermodynamic problems, I have sought instruction 
from Dr. Lodge’s chapters appearing in THE ENGINEER. If I under- 
stand him correctly, he contends that motive power can only be 
obtained by descent of temperature from a higher to a lower level, 
without reference to molecular constitution, and in Section XI., 
April 20th, he instances the example of the steam engine in these 
words :—‘‘ The steam engine and boiler is not an efficient arrange- 





of the great unnecessary drop of temperature between the furnace 
and the boiler. Starting with the temperature of the boiler, and 
ignoring all energy below the temperature of the condenser, it may 
be efficient enough, 80 or 90 per cent., I suppose.” 

Now, I have always been under the impression that, although 
much of the energy of combustion certainly goes to waste between 
the furnace and the boiler, the engine itself is an imperfect 
machine, incapable in its action of turning to account the greater 
part of the energy which has been imparted to the steam. Taking 
the pressure of the steam at 501b., the initial temperature in the 
Fi as determined by Regnault, will be 281 deg. Fah., and 
the latent heat 916 deg.; total heat, 1167 deg. According to Dr. 
Lodge, therefore, the total possible efficiency during one stroke is 
that due to the fall of temperature from 281 deg. to that of the 
condenser ; but if there were no such thing as latent heat—that is 
to say, if the whole of the heat energy imparted to the steam 
could be available for conversion into motive power by the engine 
—the efficiency would be rather more than four times as much, 
Everybody now admits that the steam engine and boiler is not 
an economical producer of work, but all I wish to point out is that 
the boiler alone is not to blame. The most serious defect of the 
system is the impossibility of utilising three-fourths of the totai 
constituent heat of the steam. The hope of the future lies in the 
study of internal molecular motion and the possibilities derivable 
therefrom, R. H. 
Middlesbrough, April 26th. 


THE FORTY-EIGHT HOURS’ WEEK. 


Sir,—The correspondence which has appeared in THE ENGINEER 
from various parties interested in the forty-eight hours’ question, 
has induced me, as an old member of the Amalgamated Society, to 
ask the insertion of my opinions on the matter, which I know are 
shared by a number of my brother members. I agree with Mr. 
Hope that the result of the introduction of this system is at 
resent unsatisfactory, but for different reasons, It will no doubt 
in the recollection of many of your readers, that when the 
change was first suggested three leading principles were laid down : 
(1) That a larger number of men aa 8 be employed. (2) That 
those men would have more time in the evening for intellectual 
improvement, recreation, or otherwise. (3) That their condition 
would be improved physically by the lessened amount of labour te 
be performed during the day. The system as adopted at Messrs. 
Allan’s, Mather’s, and Woolwich Arsenal has signally failed to 
comply with each of these conditions. Since Mr. Allan announced 
in the press that production had not decreased through its adop- 
tion, it has been made an imperative condition that no decrease in 
the output must take place wherever the system has been adopted. 
This at once disposes of the idea that more men would find 
employment. 
he rule that the men should start later in the morning and 
work later in the evening seems to me utterly absurd. The 
arguments advanced for this are to my mind ridiculous, and 
simply mean, when one reads between the lines, that managers, 
foremen, timekeepers, and other officials, who are mostly rated 
men, do not like to turn out early in the morning, while they are, 
when leaving-off time comes, clean and fit to go to any place of 
amusement; but the workman has to go home, probably by rail, 
clean himself, and have his tea, before he is in a position to do so. 
After spending nearly half a century in labour, i would rather go 
to work at six in the morning and leave at five with the excep- 
tion of the three months in the depth of winter, when the time 
might be altered to seven a.m, tosix p.m. The third condition 
is nullified from the fact that the severity of the labour is increased 
by it being compressed from nine hours into eight. 

Taking these circumstances into consideration, I have come to 
the conclusion that the men are in a worse position than they 
were previous to the alteration, while the employer is considerably 
benefited. For instance, at Woolwich the running expenses of 
machinery and plant in an establishment employing 14,000 hands 
will be saved on 300 hours per year. This will amount toa con- 
siderable sum, and may perhaps account for the willingness of 
the Government to carry out the change in the Government 
establishments. The despondent tone of Mr. Hope’s letter at 
first puzzled me, but I have since come to the conclusion that it 
contains a warning of an ultimate reduction of wages as a result 
of the forty-eight hours’ system. In conclusion, I assert that 
whoever supports the change on the lines laid down at the three 
establishments I have mentioned, is acting entirely in the interests 
of employers. An OLD MAUDSLAYITE. 

April 30th. 





Sir,—Will you let a woman say a word about the eight hours. 
I do not want my man at home in the morning when the breakfast 
has to be cooked and the children washed and dressed ; he is in the 
way. Let him go to his work early and come home to a comfort- 
able breakfast and a clean hearth, Sir. If the women of Man- 
chester were allowed a word, we would not have the hour saved 
in the morning. Cut it off the other end of the day, when it will 
be of some use, 

Manchester, May Ist. A Firrenr’s WIFE, 

FOREIGN TESTS OF STEEL, 

Siz,—In a recent communication in THE ENGINEER, December 
29th, 1893, under the title of ‘‘ Tensile Tests of Wrought Iron Rail- 
way Axles,” I drew attention to the undesirability of engineers 
demanding too high a tensile strength for iron and steel used in 
constructive work. It is also desirable to notice the fact that mild | 
steel of low tensile strength is preferred in Germany, and the 
following extract from a letter from one of the highest metal- 
lurgical authorities in Germany confirms my views on this 
question :— 

In Germany “‘they are able to make the mildest qualities, which 
do not show the ‘ mysterious’ cracks and other occurrences as with 
steel of greater tensile strength. While you say in England that 
the most trustworthy and satisfactory results are obtained with 
material of twenty-six to thirty tons tensile strength, we in Ger- 
many are of the strong opinion that the better results are obtained 
from steel of lower tensile strength. The boilermakers take, as a 
rule, material of not more than 25:4 tons, and their specification is 
for furnace plates from 27°6 to 25°4 tons tensile and 25 per cent. 
elongation. In the same direction goes the strong opinion in 
Germany that all tensile tests of the steel for shipbuilding purposes, 
for constructions, &c., are too high, because the milder steel is 
more trustworthy. Certainly there is made steel of higher tensile 
strength in Germany, but only for special purposes and in the case 
where the consumers wish expressly to get the harder material.” 

This communication affords an idea of the present practice in 
Germany. It may further be surmised in connection with this 
subject that the successful competition of our German rivals in 
engineering work is partly due to the practical metallurgical 
knowledge displayed by them in this selection of mild steel of low 
tensile properties for general constructive work. 

THos. ANDREWS, F.R.S., M. Inst. C.E. 

Wortley Ironworks, near Sheffield. 


{It seems possible, however, that German engineers are com- 
pelled to accept these low steels simply because German makers do 
not Ey” how to produce higher steels which are trustworthy.— 
Ep. E 








Tue Select Committee of the House of Commons which 
has been considering the Southwark and Vauxhall Company’s Bill 
announced on Tueeday that they considered the preamble proved, 
but might, when dealing with the clauses, have to suggest that the 
extent of the proposed works should be modified. Nor did they 
wish to prejudice the question of the acquisition of the London 





ment, only about 8 or 9 per cent, at the best, but that is because 


water supply by a competent water authority. 
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GLASGOW SEWAGE DISPOSAL WORKS. 


Ix our previous notice of these works—page 42 ante—we 
fully described the progress of the sewage through the 
different departments from the main collecting sewer in 
Swanston-street to the outlet for the pure effluent to the 
Clyde, and it only now remains to give some explanation of 
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Fig. 5. 


through three endless travelling intercepting screens, seen in 
end view at B, to the catch pit C. The floor of the pit is 
shaped into three grooves, each containing a screw conveyor 
for forcing deposited material into a sumph, from which it is 
lifted bya bucket elevator and deposited in railway wagons. The 
overflow from the catch pits runs through openings in the side 
wall into the large channel D, and thence to the pump well E, 
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the precipitation tanks H H, and the aération planes II, with 
the channel Q in the centre for conveying the liquid to the 
filter beds. The culverts SS serve for the removal of the 
| sludge from the precipitation tanks, the sediment being 
| allowed to flow through valves into the culverts, after the 
clear liquid has been decanted and passed to the aération 
beds by means of floating drainers, to be afterwards described. 


gu 


ra 


~~ (@) 





























Wij — a" 


Fig. o—SAND-WASHING MACHINERY, GLASGOW 


the accompanying sectional drawings of the machinery build- 
ing, &c., which in conjunction with the description and plans 
alieady published will, we hope, render the structural 
arrangements and modus operandi perfectly clear. Fig. 1 is 
a sectional elevation of the machinery building through one 
of the two catch pits and the pump-room. The sewage, after 
passing from Swanston-street under the precipitation and 
aération tanks by the channel A, as shown in Fig. 2, flows 











from which it is raised by centrifugal pumps and discharged 
through a large cast iron main into the mixing pit F. In 
this chamber the chemicals required to effect the precipitation 
of matter held in solution are added, the treated liquid after- 


of the precipitation tanks H H, to which it is admitted for 
| either the intermittent or continuous modes of operating, as 
| described in our first article. Fig. 2 shows a sectional view of 


| sludge pressing plant. 
wards flowing by way of the channel G G, to the north end | 














SEWAGE WORKS 


Fig. 3 shows a sectional elevation of the sludge tank K, with 
the mixing floor and apparatus for incorporating the precipita- 
tion chemicals above, and of the apartments containing the 
The sludge runs by gravity from the 
precipitation tanks through the culverts S and J to the 
reservoir K, which has a capacity equal to a twenty-four 
hours’ supply. From the sumph L, at the left hand side of the 
tank, the sludge is lifted by means of two chain pumps to 
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CENTRIFUGAL PUMPING ENGINE 


MESSRS, DRYSDALE AND CO., ENGINEERS, GLASGOW 


Fig. 6 





lyf 














the mixer M on the floor above, in which it is thoroughly 
stirred with a quantity of either lime or charcoal, after which it 
flows through pipes tothe sludgerams N. From the ramsthe 
sludge is forced by compressed air to the filter presses O O, 
on the upper floor of the building; the compressed cake 
falling through shoots into railway wagons below. To the 
left of the railway siding a loading bank P,has been formed to 
facilitate the dispatch of dry refuse collected by the city 
cleansing department, along with the sludge cake, to the 
Corporation farms in the country. Fig. 4 shows a section 
through the os tanks and the aération beds in the 
line of the channel J, which conveys the sludge from the 
collecting culverts SS, to the sludge tank K. Fig. 5 shows 
two sets of filter beds in section. The strained and aérated 
liquid, after passing under Swanston-street by the syphon 
pipe shown in dotted lines, passes first through the coke 
filter R, and thence by way of the channel U to the sand 
filters T T, where the last traces of impurity are removed. 
The liquid reaches the second set of filters by a distributing 
channel, passing from the syphon pipe about midway between 
the filter beds, and communicating on either side with the 
channels shown to the left of the coke filters. After perco- 
lating through the beds of graduated filtering materials, the 
clarified liquid finds its way by numerous division channels 
to the main outflow watercourse V, which carries the effluent 
to the Clyde. 

Fig. 6 represents one of the largest of the centrifugal 
pumping engines made by Messrs. Drysdale and Co., of the 
Bon-Accord Engine Works, Glasgow, for lifting the sewage 
from the pump well to the mixing pit in the machinery 
building. The four large pumps, jointly capable of raising 
1,120,000 gallons per hour to a height of 28ft. with a 
steam pressure of 1001b. per square inch, are all similar 
in design to that shown in our illustration, two of 
them being adapted for 15in. and two for 18in. suc- 
tion and delivery pipes. The engines, representing a 
total of about 350 indicated horse-power, embody the latest 
improvements, all working parts being arranged to secure 
great strength and accessibility. The crank shafts are cut 
out of solid steel forgings, and all bearings are of bronze lined 
with white metal. The cylinders are fitted with patent 
pistons, sight-feed lubricators, and improved relief valves; 
and lagged and covered externally with planished sheet steel. 
A novel hand barring gear is provided for turning the engines, 
and patent ejector condensers are fitted, so that they can be 
worked either condensing or non-condensing as desired, by 
simply turning a hand-wheel. The centrifugal pumps, which 
have been carefully designed for the special duty required, 
With a view to securing high efficiency and small frictional 
losses, are fitted with patent improved charging appliances 
and the necessary sight glasses. Similar installations of 
pumps and engines have been supplied by the same makers 
to the London County Council for the metropolitan main 
drainage stations at Barking and Pimlico; also for main 
drainage stations at Dublin, Belfast, and other places, with, 
We understand in all cases, highly satisfactory results, In 








addition to the four main pumping engines described above, 
Messrs. Drysdale and Co. have supplied the Glasgow works 





with two smaller belt-driven pumps, seen to the right hand | 
of the installation in Fig. 1, delivering into a pipe in com- | , tu 
| diaphragm consists of two internal projections, one on each 


munication with the lime mixers, which raise the total 
pumping capacity to one and a-quarter million gallons per 
hour, 

Figs. 7 and 8 show respectively an elevation and a plan of 
the floating drainers supplied by the Glenfield Company, 
Kilmarnock, for emptying the clear liquid from the surface of 
the precipitation tanks after the sludge has settled to the 
bottom. They are designed for placing close to the sides of 
the tanks so as to be easily operated by men standing on the 
division walls. The drainers are controlled by means of 
double-faced sluice valves, operated by rods passing through 
pillars placed on the walls, with hand wheels for opening 
and closing. Before the sewage is admitted to the tanks the 
arms are drawn up to an almost vertical position and fixed 
by chains to the pillars. After precipitation has sufficiently 
advanced the arms are lowered, and the cocks on the pillars 
of the sluice valves opened to allow water to enter and sink 
the arms till the floats rest on the surface of the liquid. The 
floats keep the open mouths of the arms just below the sur- 
face of the water, the arms sinking with the liquid till the 
floats rest on the sludge, after which the arms are again 
hauled up and fixed to the pillars to await the refilling of the 
tanks. By this method of surface draining considerab’e 
time is saved, and all risk of disturbing the settled sludge is 
avoided. 

Fig. 9 gives a general view of a novel sand-washing machine 
employed for cleansing the filtering material, which has als> 
been made by the Glenfield Company. As the filter beds cover a 
large area, the moving of impregnated sand to and from the 
ordinary stationary washing-box would have formed a serious 
item of expense. The washing vessel is mounted, in this 


formally cpened by the Lord Provost on the 2nd inst.; but they 
have already been long enough in experimental operation to 
show that they are easily capable of performing the duty ex- 
pected of them, viz., the purification of the sewage from the eas- 
tern portion of Glasgow, amounting to about one-fifth of the 
city’s total production. The entire establishment has been 
constructed to the designs, and under the superintendence of, 
Mr. G. V. Alsing, A.M.I.C.E.,and when in ordinary operation 
the works will be under the control of the Corporation 
cleansing department, the practical management devolving 
on Mr. T. Melvin, who has acted as clerk of works since the 
commencement of operations two years ago. As to further 
steps likely to be taken in the direction of dealing with the 
sewage from other parts of the city, nothing is as yet 
definitely decided; but it is not improbable that other similar 
works, to deal with the western drainage, may ere long b> 
commenced at Dalmuir, where the Corporation owns abcu' 
200 acres of suitable land, purchased a number of years ago 
at a cost of £110,000, for the purpose of forming a sewage 
farm; an intention, it is hardly necessary to say, long since 
abandoned. 








GROOMBRIDGE’S SLOW SPEED DIRECT- 
ACTING FAN. 


Tus fan, which is illustrated by the engraving below, is 
non-centrifugal, but is constructed with a rotary disc, having 
apertures in which are mounted feathering or swivelling 
vanes acting as pistons, and working in an annular casing 
formed with a diaphragm or partition near the outlet, pre- 
venting the return to the inlet of the air drawn into the 
machine. The vanes are mounted on spindles provided with 
cranks or arms which engage in a cam groove or path formed 
in the cylindrical surface of a stationary boss, arranged con- 
centrically with the annular disc. ; 

The shape of the cam groove or path is such as to keep the 
vanes at right angles to the disc during a portion of each 
revolution, but to cause them to feather or swivel and lie 
flush with the surface of the disc in the apertures therein, 
and so enable them to pass through the diaphragm or parti- 
tion. The annular casing is formed in two parts or halves 





FRONT VIEW—COVER ~ REMOVED 
which are situated on opposite sides of the disc, and the 


of the said parts or halves, so that when the casing is fitted 


| together a gap or space is left between them, to allow passage 


case, on a travelling carriage, which runs on movable rails | 


placed as required along the walls of the filters. The wheels 
of the carriage are made to turn at right angles, so that the 
entire apparatus is not only able to travel from end to end of 
a series of filter beds, but can at will be transferred from one 
series to another. When the spot to be operated upon is 
reached, the movable wooden platform of the machine is 
lowered to within a few inches of the surface of the filter. 
The workmen then easily throw the soiled sand on to the 
perforated inner bottom of the washing-box. A current of 
gravitation water led to the machine by a hose passes up- 
wards through the sand and speedily cleanses it, the dirty 
water being returned by another hose to the surface of the 
coke filters. The front plates of the washing vessel are 
formed as sluice doors with suitable gear for opening, and 
when the washing is completed the doors are raised and the 
sand falls back into the filter, the whole operation being 
rapidly, cheaply, and effectively performed. 

The Dalmarnock sewage works, which it may be mentioned 
have been effectively lighted with incandescent and arc lamps 
by the staff of the Corporation electric lighting department, were 





to the disc and vanes in their movement of rotation, but 
which gap or space is in reality always filled by the rotary 
disc or a vane therein, and so prevents the air returning to 
the inlet. The working of the fan is as follows :—The disc 
being set in motion, the vanes are caused to travel round the 
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annular chamber or casing, and are guided by the cam groove 
into a position of right angles with the disc, and transversely 
to the annular chamber or casing, while they are caused by 
the cam groove at the proper time to feather and turn flush 
with the disc, so as to pass through the diaphragm, after 
which they return to their former position, so that as they 
pass the air inlet they occupy a position at right angles to 
the disc. In this way air is drawn in behind each vane, and 
is carried round the annular casing or chamber by the vanes, 
and striking against the diaphragm is forced through the 
outlet. The vanes correspond in shape to the cross section 
of the annular casing. 

One of these fans has been made by Messrs. Wailes, of 
Euston-road, London, by whom it is worked at 320 revo- 
lutions per minute, at which speed, we are informed, it gives 
an air pressure of 23in. of water. Mr. Chas. Groombridge, 
Enfield, is the inventor. 
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RAILWAY MATTERS. 


Ture Gold Car system of heating carriages by steam 
from the engine, which has been in operation —_ the Manchester, 
Sheffield, and Lincolnshire Railway, is now about to be adopted 
throughout upon the system of the Manchester South Junction 
and Altrincham Railway, which runs between Manchester and 
Bowdon, and the carriages will be fitted up in time to be brought 
into use next winter. 


THE improvements in preparation by the North-Eastern 
Railway Company at Sunderland Station do not meet with the 
approval of the Corporation, who have instructed their town clerk 
to inform the company that the alterations to be made are totally 
inadequate to meet the needs of the town, and that, short of an 
entirely new station, the only satisfactory plan would be the exten- 
sion of the existing station westward. 


In Europe no railway accident of importance, in which 
petroleum has played a part, has occurred since that at Abergele. 

istory has, however, repeated itself, and at ten o’clock on the 
night of the 1st inst. the Paris-Amsterdam express came into col- 
lision with a goods train between the villages of Zwyndrecht and 
Barendrecht, in the province of South Holland. Some of the 
trucks of the goods train were laden with petroleum, which at 
once caught fire, and a large number of the carriages of the ex- 
press were burned. According to Reuter the engine-driver and 
the stoker of the express were both seriously injured, and six of 
the passengers received slight hurts. Other accounts speak of a 
large number of injured. The mails for Amsterdam were saved. 


In a Board of Trade report on the accident at the 
public road level-crossing near Altrincham Station, and to the 
desirability of substituting a bridge for the crossing, it is stated by 
the manager of the railway that the present is the first case of 
personal injury sustained at the crossing during the twenty-four 
years he has been manager. Major-General Hutchinson describes 
the accident, which was due to a misunderstanding between the 
driver and guard of a ballast engine train, and then refers to the 
proposed substitution of a new foot-bridge for an existing one, 
which people will not use. One proposed arrangement would cost 
the company £20,000, and even then would not be as convenient 
as a subway, which the inspector suggests would be better for foot 
passengers, perambulators, and cycles, which cannot use the 
present step bridge. 


Tue Belgian State Railroads had 2018 miles of road at 
the end of 1892, 2091 locomotives, 1287 tenders, 2841 passenger 
cars, 577 baggage cars, 43,710 freight cars, and 916 stations—a 
station for every 2} miles. The total number of employés of all 
grades was 42,881, or 20°5 per mile of road, four times as many as 
in this country. The train movement was equivalent to 9°74 
passenger trains, and 7°10 freight trains each way daily, with an 
average of 7°51 passenger cars, and 17°46 freight cars per train. 
Further progress was made in reducing the Sunday freight train 
movement. In 1891 out of 1621 freight trains 1442—89 per cent.— 
did not run Sunday ; in 1892, 1505 out of 1639, or 91°7 per cent. The 
respectable sum of 107,776 dols. was received for ‘‘ platform 
tickets,” that is, tickets which authorise the holder not to ride, but 
to pass through the station to the platform in front where 
passengers get off and on the train, to accompany his friends, 
offer his services, &c. 


Tue Great Eastern Railway Company announces that 
for the accommodation of passenger and live stock traffic to and 
from the Royal. Agricultural Society’s show at Cambridge it is 
erecting an extensive new station at Mill-road, which will be nearer 
to the show ground than the present station. It has also been 
arranged that stock from any part of England and Scotland con- 
signed by the Great Eastern Company’s route will be conveyed in 
through vehicles. Special arrangements will be made for the 
prompt despatch of return show traffic. In addition to the ordi- 
nary excellent fixed service of express trains between Liverpool- 
street, St. Pancras, and Cambridge, extra fast trains will be run. 
Great Eastern through express trains will also be run between 
York, Doncaster, Lincoln, and Cambridge, enabling passengers to 
travel without change of carriage between these points and afford- 
ing direct communication with the principal places in Scotland, 
and the principal stations on the North British, North-Eastern, 
Lancashire and Yorkshire, and Manchester, Sheffield, and Lincoln- 
shire Railways. There will also be through communication for 
passenger and live stock traffic with the London, Brighton, and 
South Coast and South-Eastern Railways, cid the East London 
Line and Liverpool-street, and for live stock traffic with the London 
and South-Western Railway, vi@ Kentish Town, and the Great 
Western Railway, «/@ Victoria Park and Acton. Through tickets 
will be issued between the principal places in England and Cam- 
bridge. 

A spacious harbour, a city on sand and arid cliffs, a dry 
and sand-logged stretch of maritime plain, two enclosing rivers, 
and a magnificent Hinterland. Such is the heart of Angola, 
Portugal’s most important colony, as described by the British 
Consul at Loanda, who thus reports on the railway in course of 
construction in the district. It will not work miracles, but it will 
reduce the expense of transporting coffee to the coast from 13d. 
per pound to about 4d., provided that the owners of estates and 
local dealers can find means of getting the produce to the line 
economically, and will for ever keep out of their account books 
such astounding items as £7 10s. for the carriage of a barrel of 
cement worth 143, Nearly eight years have elapsed since work on 
it first began, and the terminus is not expected to be reached 
before the close of 1895. Dividing the distance by nine gives an 
average advance of 125 yards per day, which cannot be called a 
brilliant achievement. The gauge of the line is metre, and the 
cost of the line has been at the rate of £4182a mile. The mate- 
rial is all of Belgian manufacture. Trains are now running regu- 
larly over 162 miles of the total projection of 230 miles, and the 
first load of coffee was brought ious a few weeks ago. Before 
the next crop is ready for transport Cazengo and Golungo Alto 
will have the permanent way laid straight between them. The 
third-class passenger is charged less than ld. a mile, and the second 
three times as much, while a first-class passenger and a ton of 
coffee are considered equivalents, each being tariffed at 4d, For 
some kinds of goods, says the Railway News, such as building 
materials, the rate is as low as 24d. per ton. 

Werittnc on the cost of working Liverpool Overhead 
Railway, a correspondent says :—In the Railroad Gazette of March 
16th, page 190, appears a table giving the cost of working, &c. of 
the Liverpool Overhead Railway, from which I rearranged the 
following little table :— 


Train miles. Pence. Cents. 
July cs ce ec cc co ce co 90,250 3-441 6°978 
August .. 41,430 3-701 7°612 


September .. .. o. «+ a0 40,640 4°075 8°364 
Hence during these three months 121,320 train miles averaged 
3°743d., or 7°591c. per train mile. On page 193 you publish an 
abstract of the first half-yearly report ending December 31st, 1893. 
The train mileage, 243,539, is pretty close to twice that of the 
three months mentioned. The operating expenses were £13,773 
sterling, which is 13°573d., or 27°526c., per train mile; that is 33 
times as much as the mean cost given in the table. Of course, one 
who is familiar with these matters will see that the costs summed 
up in the table cover only the items there specified, and he will 
notice that a good many items which cause expense somewhat 
near that arising from the items tabulated have been omitted. 
The trains are composed of two light cars each. The latest 
analysis of the cost per train mile on the Manhattan Railway of 
New York which I have at hand, is for the year ending September 
30th, 1887. Assuming that these trains were made up of four cars, 
the cost for trains of two cars would be as follows: Motive power, 
126; cars, 5-72; station and other expenses, 6°95; way and 
structure, 2°86 ; general, 2°87 ; total, 31 cents, 


NOTES AND MEMORANDA. 


Writinc in a German paper, a brewer attributes 
disastrous results obtained in a brewery to the employment of the 
lac-lined casks. The lac had become porous, and teemed with wild 
yeasts and other organisms. He strongly advises the employment 
of pitch rather than lac. 


Writtne on the structure of certain varieties of rust, 
and their analogy with the sedimentary ferruginous minerals of 
Lorraine, M. Bleicher says :—‘‘ The combination of ferric hydroxide 
and silica in presence of soft water underground may be so rapid 
as to form rusts comparable in appearance and structure with iron 
minerals of geological age.” 


A PAPER was recently read before the Paris Academy 
of Sciences ‘‘On an Electrochemical Method of Observation of 
Alternating Currents,” by M. P. Janet. By means of paper soaked 
in potassium ferrocyanide and ammonium nitrate, and wrapped 
on a revolving metallic drum, a metallic style registers the periodic 
variations of the electro-motive force. 


In a recent number of the Comptes Rendus is a paper 
on the magnetic properties of iron at different temperatures by 
M. P. Curie. The intensity of magnetisation slowly decreases, 
then more rapidly lessens, with rise in temperature, the rate of 
loss attaining its maximum for soft iron between 740 deg. and 
750 deg. There is no definite point for the temperature of trans- 
Sormation of ivon. At temperatures above 750 deg. the intensity of 
magnetisation continues to decrease at a continually lessening rate 
in general ; from 950 deg. to 1280 deg. the coefficient of magneti- 
sation is almost constant. Between 755 deg. and 1365 deg. the 
coefficient is independent of the intensity of the field. 


Tat it is easy to find microbes in the soil capable of 
assimilating atmospheric nitrogen, if culture media devoid of all 
combined nitrogen are employed, was pointed out by M. Wino- 
gradsky last summer, and in a recent number of the Comptes 
Rendus an account is given of important progress made by hiin in 
this most interesting subject. By progressive cultivation of a 
mixture of microbes derived from soil, in a nutritive liquid from 
which all traces of combined nitrogen were carefully excluded, 
Nature says, Winogradsky reduced the varieties present to three 
bacilli, of which one was finally separated out and discovered to 
be endowed with this function of assimilating atmospheric nitrogen, 
This organism is strictly anatrobic, and will not grow in either 
broth orgelatine. It ferments glucose, producing butyric, acetic, 
and carbonic acid, and hydrogen. The amount of atmospheric 
nitrogen assimilated is proportional to the quantity of glucose con- 
tained in the culture material, and which undergoes decomposition 
in the presence of this bacillus. Winogradsky concludes his paper 
by suggesting that this phenomenon of the fixation of atmospheric 
nitrogen may be due to the union within the living protoplasm of 
the microbial cell, of atmospheric nitrogen and nascent hydrogen, 
resulting in the synthesis of ammonia. 


In an article on the machinery in the Postal Telegraph 
Cable Company, New York, the Jlectrical World describes 
a lift in which the ball threaded nut is used. The only points of 
contact between the nut and screw are by a chain of balls, which 
occupy twelve threads, and enter and leave the ends of the nut 
through a tube, which takes the balls as they leave one end and 
returns them to the other end at a tangent to the line of travel 
between the threads of nut and screw. This is one of the most 
vital points of the elevator apparatus, and herein lies one of the 
most potent reasons of its success—the reduction of friction by 
rolling instead of sliding surfaces on almost all parts under pres- 
sure—for not only is the nut so constituted, being, in fact, a 
developed spiral thrust bearing, but the thrust bearing at the 
motor end of the screw is taken on balls and the sheaves are carried 
on ball or roller bearings. So free is this machine from static 
friction that it is possible to start the lift with a slight increase 
of current over the normal hoisting current, provided time be 
taken so that the work done in acceleration is small compared to 
the work of lifting. A test was recently made on a Fairbanks 
testing machine in New York to determine the liability of balls 
crushing under normal or extra working strain. Ten balls of two 
different make were put under crushing strains, and required from 
20,000 Ib. to 40,000 Ib. to break each of them. The working pres- 
sure varies from 50 1b. to 125 lb. per ball, 


In the course of a lecture at the Royal Institution, 
Professor J. A, Fleming described varions electric generating 
stations in this country, including those at Liverpool, Glasgow, and 
St. Pancras, and the plant used in transmitting 2000-horse power 
from the Falls of the Anio, at Tivoli, for eighteen miles over the 
Campagna to Rome. From the upper levels of the Anio an aque- 
duct has been led which delivers water to the top of an iron pipe 
150ft. above the power-house, This power-house is placed about 
halfway down the declivity on which are situated the famous cas- 
cades of Tivoli. The pipe is about two metres in diameter and can 
deliver 100 to 150 cubic feet of water a second with a head of 150ft., 
or nearly 2000-horse power. The water is conducted to a series of 
nine Girard turbines, six being of 350 and three of 50-horse power. 
The six larger ones are directly connected with Ganz alterna- 
tors, which generate a current of electricity at a pressure of 6000 
volts, while the three smaller ones are used to drive the exciters. 
The current is conveyed to Rome by four cables carried on 760 
posts, which are placed in a straight line across the Campagna. 
Outside the Porta Pia at Rome it enters a transformer-house, where 
its pressure is reduced from 5000 to 2000 volts. Part is then used 
for arc lighting in the streets of Rome, and the rest is distributed 
by underground cables to various other centres, where it is again 
transformed down to a pressure of 100 volts for use in houses. 
About twenty thousand incandescent lamps are thus supplied with 
current, 


At a recent meeting of the Kaiserliche Akademie der 
Wissenschaften of Vienna, Prof. Klemencic read a paper on ‘‘ The 
Magnetisation of Iron and Nickel Wires by Rapid Electrical Oscilla- 
tions.” From the amount of heat developed in a wire of a magnetic 
material traversed by electrical oscillations the author calculates, 
by means of the formula given by Lord Rayleigh and Stefen, the 
value of wu (the permeability). The heat developed in the wire 
under observation was determined by means of a thermoelectric 
couple, and was compared with the heat developed in a non- 
magnetic wire under similar circumstances. The following are 
some of the values obtained for 4:—Soft iron 118; steel wire, 
soft 106, hard 115 ; Bessemer steel, soft 77, hard 74; nickel 27. 
These values agree very well with those obtained by Lord Rayleigh 
and Bauer for very feeble magnetising forces. The results ob- 
tained by these observers show that for certain values of the 
magnetising force the permeability is constant, and that it after- 
wards rapidly increases. Now the results obtained by the author 
show that over the range he is employing u bas a constant value. 
This fact, Nature says, may be explained either by supposing that 
the magnetising forces employed are so small that we are dealing 
with that part of the curve where mu is constant, or that, although 
the magnetising forces are much greater than those to which the 
former supposition limits us, the magnetisation is unable to follow 
the rapid changes in the magnetising force, so that the magneti- 
sation never reaches that part of the curve where yu is variable 
and has very much greater values. A rough estimation has shown 
that, at least on the surface of the wire and at the commencement 
of the oscillations, the magnetising force exceeds more thana 
hundredfold the maximum limit within which «is constant. Thus 
in these experiments there must exist a time lag in the magneti- 
sation which must not be confused with the hysteresis. It would 
also appear that Bauer and Lord Rayleigh’s results which refer 





to longitudinal magnetisation, also apply to circular magnetisa- 
tion, 





——: 
MISCELLANEA, 


Messrs. NewTon, CHAMBERS, AND Co. (Limited) 
closed one of their pits, working a section of the Thornclj 
seam. ‘Their others pits are in full operation. 


’ have 
ffe thin 


Messrs. Mavor anp Cou.son, Glasgow, inform 
they have appointed Mr. H. T. Barnett, of 53, Victo 
London, 8.W., as their agent for the London district, 


Us that 
ra-street, 


Mr. Jon Crayton Mrwsurn, chartered patent agent 
of Chancery-lane, and Mr. George Beloe Ellis, solicitor anq 
patent agent, late of the firm of J, H. Johnson, Son and Ellis of 
Lincoln’s Inn Fields, have entered into partnership as patent 
om, and will practice under the style of J. C. Mewburn and 
illis. 


On Monday afternoon a serious accident occurred jn 
the shaft of a new colliery at Glasshoughton, near Castleford 
Eleven men were at the bottom engaged in sinking operation, 
when the scaffolding suddenly fell in. The whole of the men 
were injured, and two of them buried under the débris, While 
repairing the wrecked shaft on the following day another mishay 
caused four men to have a narrow escape through having the lat 
form on which they were working carried away by a sudden {q)j 
of earth, timber, and brickwork, 


THE engineering operations of the South Statlordshire 
Mines Drainage Commission for the monthending April 27 have been 
of a steady and satisfactory nature. The Commissioners, at their 
monthly meeting on Wednesday last, were informed in the report 
of the engineer to the Tipton district—Mr, Edward Howl—who js 
also the general manager of the Commission, that the eight pump. 
ing engines had raised 8,929,009 gallons, or 39,860 tons every 
twenty-four hours, But, notwithstanding the low rainfall of 1:8]in. 
of rain, there had been no diminution of water at the principal 
engines. 


A NEW design for wheel-cutting machines, which has been 
recently introduced by Messrs. G. Birch and Co., of Salford 
possesses some special features which it may be interesting to notice, 
In this machine, which will take wheels up to 2ft. 6in. diameter 
the dividing head is traversed along the bed by a screw to suit the 
different sizes of blanks, the end of the screw being fitted with an 
adjustable micrometer, which has one edge divided for ordinary 
rule measurements, whilst the other reads to one thousandth of an 
inch. This appliance saves considerable time in the cutting of 
wheels, &c., as it enables the cutter to be fitted into the exact 
depth of tooth at the first cut. 


At Rheims an electric lighting station has been in. 
stalled in the gasworks, and the Brown dynamos, constructed by 
MM. Wheyer et Richemond, are driven by gas engines, two of 
50-horse power, two with two cylinders of 80-horse power, and a 
single-cylinder engine of 45-horse power. The regular working of 
the engines has permitted, with the addition of an automatic 
starting arrangement, of suppression of the electric accumulators; 
and the light is, we are informed, very steady, even when the 
motors only work with one-fifth of their full charge. The 
kilowatt costs 1 f. 21 ¢., or nearly a shilling; but the price is to be 
reduced as the number of subscribers increases. 


A Locat Government Board inquiry was held on 
Thursday, the 26th ult., by Mr. Rienzi Walton, M. Inst. C.E., at 
the Board Room, Main Drainage Works, Mortlake, with reference 
to an application by the Richmond Main Sewerage Board to 
borrow £/500 for additional works, There was no opposition. 
The plans of the proposed works were explained by Mr. William 
Fairley, Assoc. M. Inst. C.E., F.G.S., the engineer, and include a 
— expansion pumping engine capable of pumping 12 million 
gallons in 24 hours, additional sludge presses, to be worked on a 
combined system of air pressure and direct pumping, screening 
chamber outfall to river, storm overflows, and other works. 


THE position of the shipbuilding trade of the Clyde is very 
encouraging. A number of good contracts have again been placed in 
the past week. ‘lhe Admiralty orders have been increased by the ad- 
dition of half-a-dozen second-class cruisers, and the Government 
work now on hand is admitted to give the Clyde a fair share of 
what is going. Itis estimated altogether that in the course of 
April no less than 70,000 tons of new shipping was placed with 
Clyde builders, compared with 20,000 in the same month of 1895, 
The output from the Clyde yards in the last four months embraces 
sixty-five vessels, with an aggregate of 91,183 tons, compared with 
seventy-three vessels and 67,362 tons in the corresponding period 
of last year, 


THE mechanical perfection which has been reached in 
the construction of the modern bicycle and tricyele is shown by 
the long journeys men now take with a feeling of certainty of com- 
pleting don. On Monday merning, the 23rd, the cyclists, Herr 


Gerger, of Gratz, M. Perrodile, of the Petit Jovrual, and 


M. Villaume, described as Secretary or Attaché to the British . 


Embassy in Paris, started from Paris for Vienna and Gratz. The 
distance is about 1300 kiloms., or 815 miles Next month a runis 
to be made as between Milan and Munich—590 kiloms.—over the 
Tyrolean Alps, with a maximum height of 1239m. The express 
train covers the distance in twenty-two hours, and the cyclists 
expected to take twenty-seven hours, 


Some months ago a serious landslip occurred at Gohna, 
in the Gurhwal district of Bengal, blocking the flow of a consider- 
able river and converting a valley into a huge lake. Since then 
the water has been gradually rising, and it is feared that when 
it overtops the dam it will carry it away, notwithstanding the 
enormous thickness of the latter, and cause a most destructive 
flood. The Times Calcutta core says a temporary tele- 
graph line is now being constru from Hurdwar to the spot in 
order to give timely warning to the people inhabiting the threatened 
tracts ; but apparently no measures are being taken to try and avert 
what may be a terrible disaster. The water is still 200ft. below 
the top of the dam, but it may now be expected to rise rapidly, as 
the snow will soon melt with the advance of the season. 


THE annual meeting of the South Waies Institute of En- 
gineers was held in Cardiff on Tuesday, Mr. A. Hood presiding. |t 
was announced that Mr. T. Forster Brown had retired from the pre- 
sidency of the council, and the members appointed Mr. A. J. 
Stevens, Newport, to the vacancy, Messrs. John Bate, 7. Hi. 
Riches, M. Lee, vice-presidents, Several interesting papers were 
read and discussed. At the postprandial proceedings, in 
responding to the toast of the Welsh coal and iron trades, Mr. 
Morgan remarked that they were only in their infancy, Cardiff 
had a great future before it. It had been said that their coal 
would only last 100 years, but he thought 1500 years nearer the 
mark. Professor Elliot, commenting, said that in either case the 
cost of coal must increase, and economy should be studied. 


THE yearly report of the Hamburg-American Steam- 
ship Company states that four powerful double-screw steamers 
have been contracted for to be employed in the Atlantic service. 
Two of them—each 445ft. long, 52ft. broad, and 34ft. deep—are to 
be built by Messrs, Harland and Wolff, of Belfast, and will be 
named the Prussia and the Persia, The other two, contracted for 
respectively with the Vulcan Works, at Stettin, and Messrs. Blohm 
and Voss, of Hamburg, will have a length of 460ft., a breadth of 
52ft., and a depth of 35ft. These steamers, which can, says the 
report, be fitted up for carrying 2500 steerage passengers, and 


which, by the full use of their space, will be able to load with close 
on 7500 tons weight, are, by the use of the newest improvements 
and inventions, so economical in their working that a speed of 
thirteen miles an hour on a coal consumption of about 55 to 60 tons 
per day is guaranteed, Fs 
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FOREIGN AGENTS FOR THE SALE OF THE ENGINEER 


PARIS.—BoyveEavu anD CnEVILLET, Rue de la Banque. 

BERLIN.—ASHER AnD Co., 5, Unter den Linden, 

VIENNA.—GEROLD AnD Co., Booksellers, 

LEIPSIO.—A. TwieTmEyeER, Bookseller. 

NEW YORK.—IntTernationaL News Company, 83 and 85, 
Duane-street. 
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PUBLISHER'S NOTICE. 


* © With this week's number is issued as a Supplement a Tiro-paye 
Engraving of the Triple-expansion Engines of the Turret Age. 
Every copy as issued by the Publisher includes a copy of the Supple- 
ment, and subscribers are requested to notify the fact should they not 








receive it. Price 6d. 
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= ANSTITUTION OF CrviL ENGINEERS.—Tuesday, May 8th, at 8 p.m. 
Papers: “The Manufacture of Briquette Fuel,” my Mr William Calqu. 
pre od = tot. Se Rout Ty es S Ferry Steamers,” by Mr. 
a - Inst. C.E.; ‘ ad F vi 
meee by Mr. William Carson, M. Inst. CE. i lhapeoaennnenia 
TAL INSTITUTION OF GREAT BRITAIN.—Tuesday, May Sth, at 3 p.m. 
~ ” ‘ Rubies: Their Nature, Origin, and Meteneny oses,” by of. 
wane a, F.R.8., V.P.G.8. Thursday, May 10th, at 8pm. Parer: 
Lt ot olid and a States of Matter,” by Professor war, M.A., 
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Saturday” Me, Ath ar ene ould, M.A, with musical illustrations. 
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Tae InstiTuTION oF ELEectricaL Enorngers.—Thursday, May 10th, at 
25, Great George-street, Westminster, 8.W., at 8 pm. Paper: “ The Cost 
of Electrical Energy,” by R. E. Crompton, M. Inst. C.E., Vice-president. 
Continuation of discussion. 

Tue Junior ENGINEERING wg 5S arn May 11th, at Westminster 
Palace Hotel, at 8 p.m. Paper: “ Engineering Experience at Sea,” by 
Mr. G. Lane, Chief Engineer, and Mr. J. Hawthorn, Extra Chief 
Engineer. 

Society or Exoineers.—Monday, May 7th, at the Town Hall, West- 
minster, at 7.30pm. Paper: “A A Boring near Freistadt, Austria, 
by the Canadian System,” by Mr. R. Nelson Boyd, of which the following 
is a synopsis:—Early methods of boring for minerals —Different systems 
of boring adopted—The free-fall and American methods compared— 
Description of arrangements and tools used in different systems of boring 
re object of this o- boring—The discovery of coal in the Austrian 
part of the Silesian coal fie! a of the boring 2011ft.—Description 
of the boring operations—Concluding observations regarding the advan- 
tages of the Canadian system of boring. 

Norru-kast Coast INSTITUTION OF ENGINEERS AND SHIPBUILDERS.— 
Tuesday, mee f 8th, at 7.45 pm. a * Basis of Classification of Vessels 
Proportioned to their Strength to Resist Bending and Vibration,” by Mr. 
Arthur R. Liddell. 

THE INCORPORATED ASSOCIATION OF MUNICIPAL AND County ENGI- 
NEERS.—Saturday, May 12th, at 11.30 a.m. Lancashire and Cheshire 
District Meeting at Chester. Paper: “Steam Road Rolling,” by Mr. 
Allen Greenwell, A.M.I C.E. Visit city walls, cathedral, and markets. 
1.30 p.m. Leave the Groves, Dee Steamboat Co., for Eccleston Ferry. 
Paper: ‘‘ The Eaton and Eccleston Sewage Precipitation Works,” by Mr. 
Albert Wollheim, A.M.1.C.E. Visit to Eaton Hall, seat of the Duke of 
Westminster. 

Society or Arts —Monday, May 7th, at 8 p.m. Cantor lectures. 
“ Typewriting Machines,” by Henry Charles Jenkins, A.M. Inst. C.E. 
Tuesday, May Sth, at8 p.m. Applied Art Section. Paper: ‘: Pewter,” 
by J. Starkie Gardner. Prof. W. C. Roberts-Austen, C.B., F.R.8., will 
preside. Wednesday, May %th,atS8pm. Twenty-first Ordinary Meet- 
ng. Paper: ‘* Telegraphs and Trade Routes in Persia,” by Colonel Wells. 
Sir Frederic J. Goldsmid, K.C.8.I., C.B., will preside. 








DEATH. 
On the 29th ult., at Kaliemaas, Alleyn Park, West Dulwich, Witiiam 
Wa ker, M.1.M.E., late of Sourabaya, Java, aged 63, 
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THE COST OF ELECTRICAL ENERGY. 

THERE are few subjects familiar to engineers about 
which less accurate information is™possessed than the 
cost of electric lighting. The consumer knows all that is, 
in one sense, to be known; his quarterly bills supply the 
facts. But the producer is in a totally different position 
for multifarious reasons, on which it would be unprofit- 
able and wasteful of space to dwell. Mr. Crompton has 
made a determined and praiseworthy effort to impart 
information, and it will be generally admitted, we think, 
that he has succeeded in writing and reading one of the 
most discussion-creating papers ever produced. It was 
read on the 26th ult. before the Institution of Electrical 
Engineers, and we have appropriated its title for this 
article. The paper is very long. Its discussion has only 
just commenced, and may no doubt be continued with 
profit and all the pleasure that can be derived from free 
fighting. It has already appeared in full, or nearly so, 
in the pages of our numerous electrical contemporaries. 
Under the circumstances we make no apology for not 
reprinting it. But there are particular statements in it 
which it would not be well to pass by in silence, and we 
are the more urged to notice them by the fact that Mr. 
Crompton has, doubtlessly inadvertently, attributed ex- 
pressions of opinion to THE ENGINEER which are not 
justified by anything contained in our pages. 

Mr. Crompton begins his very clever paper by con- 
sidering the case of an ideal electric supply works 
intended to distribute 5,000,000 units of energy per 
annum. The capital represented will be £500,000, and 
Mr. Crompton holds that the undertaking ought to earn 
7 per cent. per annum on the share capital. He further 
assumes, playing with some dexterity the troublesome 
role of a prophet, that it will be possible to sell electric 
energy to the public at 3d. per unit, or about one-half the 
existing rates. Now it forms no part of our purpose to 
deal with the electrical portion of his paper save in very 
general terms. We may grant that the efficiency of a 
dynamo is anything from 90 per cent. up, and so on. The 
portion of the prophecy with which we are concerned is 
that which specifies the cost incurred in making the 
dynamos turn round. In other words, with the initial 
producers of power—the boilers and steam engines. Mr. 
Crompton gives a table in which he sets forth the ex- 
penditure on various items, and we find at the outset, 
‘** Fuel cost per unit sold, 2°5 lb. Welsh coal at 20s. 0°27d.” 
This happens to be about one-third of the quantity of 
fuel needed in exceptionally well managed electric light 
works. In 1891, as shown by Mr. Raworth, the con- 
sumption was 19]b. to 22lb. Mr. Crompton states, 
however, that cases have come within his own 
knowledge during the winter months—when, as he 
admits, the economy of fuel was at its best—when 
a fuel consumption of 5]b. per unit sold has been 
attained. Before going further it is proper to point out 
that Mr. Crompton’s estimate of 2°5 Ib. is a through and 
through estimate. It is intended to cover the whole 
year’s working, and because working in winter is more 
economical than working in summer, it is clear that this 
means that something very much less than 2°5 lb. must 
be reached in winter; and it is this something much less 
that will have to be contrasted with the minimum of 5 Ib. 
now recorded. When we come to examine the data on 
which Mr. Crompton bases his prophecy, we fail to find 
sufficient justification for the assumption. In fairness 
to the author we reproduce his own words—‘‘I have 
arrived at my new possible or ideal figure of 2} 1b. of 
Welsh coal per unit sold in the following manner: I find 
that we can in London count on obtaining this coal 
having an average calorific value of 14,500 B.T.U. 
per pound. With proper arrangements for heating the 
feed-water to nearly boiling point boilers can be obtained 
which will evaporate 12 lb. of water at our working 
pressure of 150 lb. I think that the losses due to 
irregular working and banking fires can be so 
minimised that 2} lb. may evaporate 25 lb. of water 
into dry steam—not on tests only, but as shown on the 
monthly bills. Condensing steam engines can and will 
be made for us using not more than 12 lb, of steam 





at from three-quarters to full load, or 13 lb. of steam at 
from half to three-quarters load per indicated horse-power 
per hour. To these engines dynamos can be coupled 
direct of such efficiency that the combination will not use 
more than 184 1b. to 20}1b. of steam per unit per hour, 
measured at the dynamo terminals at the corresponding 
loads, so that an average of 20 lb. per unit generated may 
be counted on during the time that these engines are 
actually at work. This allows for 10 per cent. of the 
steam evaporated being condensed in the pipes, or used 
in feed pumps or other obscure sources of loss, and a 
further 10 per cent. for our distribution loss, in order to 
account for the 25 1b. of water I require to be evaporated 
by the boilers.’ It is only necessary that the case should 
be thus stated to enable us to realise how utopian is the 
2°5 lb. estimate. No boiler generally available for electric 
light work in towns where space is a consideration can 
be made to evaporate 12 1b. of water per pound of Welsh 
coal. We very much doubt that it is possible to make 
such a boiler at all, save for experimental purposes. The 
highest efficiency ever recorded is that of the boilers of 
H.M.S. Janus, designed by Lord Dundonald. These are said 
to have evaporated into steam 13-921b. of water. The coal 
used was hand picked Llangenech, and the heating surface 
was enormous as compared with the evaporation. But 
whatever may be possible with a boiler worked steadily 
at its most economical rate for some hours, it cannot pos- 
sibly represent the fuel required when the boiler has to lie 
for hours with fires banked. Nor does it include the cost of 
getting up steam. If we take the total weight of coal 
delivered in twelve months at an electric light works, 
and the total pounds of water fed into the boilers in the 
same period, and divide the latter by the former, the 
result will be nearer 7 lb. of steam per pound of coal than 
121b., or than the revised estimate of 2°51b. of coal to 
25 Ib. of steam. If Mr. Crompton has figures to prove 
that the highest figure, or anything near, it has been 
obtained, he will, no doubt, produce them. He has not 
done so yet. His figures are simply an estimate, and we 
hold that they certainly are not substantiated by any 
past experience. But the estimate about the engines is 
scarcely less sanguine than that about boilers. If these 
last can make 12 lb. of steam with 1 lb. of coal, and if 
12 Ib. of steam will develope a horse-power, it is clear 
that we shall have one horse-power per hour per pound 
of coal burned. No such result has ever, under any cir- 
cumstances been attained. A horse-power for 1°5 lb. of 
coal per hour is generally regarded as the maximum 
practical performance of the steam engine. It has very 
rarely been beaten under purely experimental conditions, 
and the figures are open to doubt then. Condensing 
engines cannot be made under ordinary electric light work 
conditions that will use but 121b. of steam per horse per 
hour year in and year out. Nothing of the kind has ever 
yet been produced. Nor is there any good reason 
for thinking that it may be, and this we say with full 
knowledge that a few exceptional engines, working under 
exceptional conditions, have given an indicated horse- 
power for something less than 12]b. of steam. Nothing 
has been done that can justify Mr. Crompton in framing 
such an estimate. It is, indeed, more than probable that 
he has simply advanced the figures to evoke discussion, 
and that he scarcely intends them to be taken seriously. 
We come next to the consideration of the boilers, which 
are to evaporate 121b. of water per pound of coal. He 
begins by speaking of the locomotive type boiler, which 
has been very largely used for electric light work, and, 
although he approves of this in a qualified way, he goes 
on to make the following remarkable statement :— 
“This type is in most respects satisfactory; but, on 
account of the level of the grate-bars being so much 
below the level of the fire-doors, it is difficult to 
properly clinker the fires—so much so that when a batch 
of coal is used that contains much clinker it is very diffi- 
cult to clean the fires in a reasonable time, so that the 
evaporative efficiency is thereby much reduced. From 
this cause the average efficiency of locomotive boilers 
does not much exceed 7 lb. of water per pound of coal 
when taken from the monthly bills, and under the condi- 
tions usually met with in supply works. It is also not 
an easy matter to bank the fires of a locomotive boiler in 
an economical manner.” If Mr. Crompton, when speci- 
fying for a locomotive boiler, would take the trouble to 
state that clinkers were likely to be produced, he could 
be supplied with a grate with a drop end which would 
save him all worry. Indeed, there are half-a-dozen 
clinkering grates ready to his hand. But furthermore, 
there is not the least difficulty in so modifying the ordi- 
nary fire hole that it becomes as easy to clinker a grate 
in a deep fire-box as the furnace of a Lancashire boiler. 
Mr. Crompton next proceeds to criticise the Lancashire 
boiler. We are not concerned to defend it; nor the 
economic; nor the marine boiler. These are all too well 
known as tried and valuable generators to need defence. 
Mr. Crompton pins his faith on the Babcock and Wilcox 
boiler, and he states that he has got with it an evapora- 
tion of 93 Ib. with Welsh coal, a figure which is very 
probably accurate enough—for a trial. In dealing with 
forced draught he says: ‘‘ There is another point to which 
I wish to call attention. A long and interesting series 
of articles has recently appeared on water-tube boilers in 
THE ENGINEER, in the course of which the writer more 
than once states that it is impossible to force any of the 
existing types of water-tube boilers, as any such forcing 
invariably results in the production of wet steam, and 
consequent loss of economy. It is difficult to know how 
the writer could have formed such an erroneous im- 
pression. My own experience is that the works where 
the best results have been obtained are those where the 
Babcock and Wilcox boilers have been forced the hardest. 
At works W, the boilers, which are nominally supposed 
to evaporate 11,0001b. of water per hour, have frequently 
been forced to 16,000, or about 50 per cent. in excess of 
the duty guaranteed by the makers, and at such times of 
heavy forcing there has never been any trace of priming 
or wet steam.” The italics are ours. No statement 
of the kind has appeared in THe ENGINEER, as Mr. 
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Crompton will see if he does us the honour to read 
the articles in question again. It is very difficult 
to understand how Mr. Crompton could make such a 
mistake, considering how much space we have devoted to 
a consideration of express boilers, such as those of 
Thornycroft and Yarrow. What we did say was, that 
boilers of the Root or Babcock type, with several long 
inclined tubes delivering into a single header, could not 
be forced without making wet steam. In order to 
prevent the wetness from reaching the engines, enormous 
steam drums are imperatively necessary; and any one 
who has watched the gradual development of these 
boilers will find that the size of the drums has gone on 
augmenting, until instead of the small collecting drum at 
first used, we now have drums 18ft. or 20ft. long and 
4ft. in diameter, and not unfrequently two of them are 
used with each boiler. The statement made by Mr. 
Crompton, moreover, concerning the boilers at ‘‘ Works 
W” in no way controverts what we have said. There 
are very many water-tube boilers of the type in use 
on the Continent, for example, which evaporate 31b. 
of water per square foot of heating surface per hour ; 
we suppose that these might easily enough be made to 
evaporate 50 per cent. more, or 4°5 1b. per foot per hour. 
Surely Mr. Crompton would not call this ‘ forcing.” 
However, if Mr. Crompton will adduce figures to prove 
that any Babcock and Wilcox boiler in an electric light 
works has converted 8lb. of water per square foot of 
surface per hour into dry steam, we will acknowledge 
that we have fallen into an error, and that such improve- 
ments have been effected that the type will stand forcing. 
We may be permitted to point out, however, that Mr. 
Thornycroft has got an evaporation nearly three times as 
great, and that 10 lb. or 121b. per square foot per hour is 
in no way excessive, so that Slb. of water per 
foot represents a very moderate amount of forcing. 
Interest in the question is caused by the suggestion that 
in forcing lies the best and simplest method of getting 
over the bad half hour when maximum power is required. 
A glance at Professor Kennedy's diagrams in our next 
impression will explain to the uninitiated what this means. 

Here we must stop, but before concluding we wish to 
add that, although we have criticised certain of Mr. 
Crompton’s statements, we are none the less convinced 
that his paper is a valuable contribution to our com- 
mercial electrical knowledge. Anything that the author 
has to say, indeed, on such subjects is worth consideration. 
It is long since a paper so suggestive of topics demanding 
full discussion has been brought before the public, and 
we believe that its writer’s labours will be very fully 
appreciated, not in Great Britain only, but on the Con- 
tinent and in the United States. 


GAS AND THE ELECTRIC LIGHT. 


THE complaint of the London gas companies that the 
brilliant weather of the last year or two has prejudicially 
affected the sale of gas, receives a certain measure of 
support from the fact that the electric light is alleged to 
sutter in like manner. Evidence to this effect was given at 
a recent meeting of the Metropolitan Electric Supply Com- 
pany, when the chairman, Sir John Pender, M.P., stated 
that, owing to the exceptional brightness of the weather, 
their receipts for the past year had fallen short of their 
estimate by £10,000, equal to a dividend of a further 
1} per cent. While the electric light is thus subject to 
‘‘skiey influences” of an adverse character, gas has a 
double battle to fight, having both the sun and the electric 
light arrayed against it. There has been a denial that 
the electric light has done the gas companies any harm ; 
and the falling-off in the sale of gas in London has been 
attributed wholly to the unusual extent of daylight. In 
this matter it is difficult to distinguish between one effect 
and the other ; but it seems inevitable that the spread of 
the electric light must tend to retard the consumption 
of gas, whatever may be said as to the influence 
of the weather. We may admit that the meteorological 
argument carries the greater weight, and yet we cannot 
but assign considerable importance to the statement made 
at the Royal Institution the other day by Professor 
Fleming, that there are now 700,000 incandescent lamps 
in use in the metropolis. These have to be taken in 
addition to the many arc lamps of large candle power em- 
ployed for street illumination. The estimate given by 
Professor Fleming seems high, but we can hardly suppose 
that so good an authority would be far wrong. Concern- 
ing the amount of light given by these incandescent 
lamps, we are perhaps safe if we employ an estimate of 
ten candles per lamp as the average working intensity. 
A power of sixteen candles is commonly claimed, but 
there are lamps with a power of only eight candles, or 
even less, while some are of high lighting power, con- 
siderably exceeding sixteen candles. With regard to the 
duration of the light, it is usual to reckon on 1000 hours 
per annum. If the light were obtained from gas, a 
power of ten candles would require about 3} cubic feet 
per hour. For 1000 hours the quantity would be 3125 
cubic feet. But as it happens that in many cases the 
electric lamp is only called into action occasionally, it 
may be necessary to conclude that on an average only 
half the lamps are burning at one time. This brings the 
equivalent consumption of gas down to 1562 cubic feet 
per annum for each lamp, which for 700,000 lamps be- 
comes 1093 million cubic feet of gas in the course of the 
year. 

In considering how far the presence of the electric 
light is calculated to affect the consumption of gas in 
London, two or three things have to be borne in mind. 
The first is that if all the gas corresponding to the 700,000 
incandescent lamps were actually superseded, it does not 
follow that the sale of gas in the metropolis would at once 
fall off to that extent. While a large number of persons 
gave up gas and adopted the electric light, a considerable 
number of new comers would accept gas. The addition 
of several thousand houses to the metropolis every year 
brings in a certain number of fresh customers to the gas 
companies, though gas is not applied to every house. 
Something also has to be said as to the increased use of 





gas for heating purposes, and for motive power. If the 
electric light were not in the field, the consumption of 
gas in London must increase at a very rapid rate. But 
as there is this competitor, the progress of the gas indus- 
try is simply the excess of a gain over a loss. Using 
chiefly the figures furnished by Mr. Field in his yearly 
** Analysis,” we observe that between 1886 and 1891 the 
sale of gas in London increased at a rate exceeding, on 
the average, 947 millions of cubic feet per annum. But 
in 1892 the yearly increase was rather less than 35} 
millions. This is the more remarkable, seeing that 
the increase in 1891 exceeded 1313 millions. The 
eneck in 1892 was very decided, for while the 
increase in the aggregate was but small, two 
of the companies exhibited an actual decline, the Gas 
Light and Coke Company falling off by more than 115 
million cubic feet, and the Commercial by nearly 15 
million, the increase in the aggregate being solely due to 
the South Metropolitan Company. Last year the retro- 
gression was still greater, all the companies showing a 
decline, the Gas Light and Coke Company undergoing a 
diminished sale of very nearly 873 million feet, the Com- 
mercial nearly 83 millions, and the South Metropolitan 
above 51 millions, the total deficit exceeding 1007 mil- 
lion cubic feet. At the average price of 2s. 10d. per 
1000ft., this represents a decreased revenue of fully 
£142,000. 

A Parliamentary return has been issued, which enables 
us to make a comparison between the sale of gas by the 
three metropolitan companies, and by the companies 
throughout the United Kingdom. The return does not 
come so far down as to include 1893, but it shows the 
state of affairs in 1892, in which year the London com- 
panies only increased their sale by 35} million cubic feet, 
and two out of the three showed a decrease. Deducting 
the London sale, the increased consumption of gas in 
1892 among the companies distributed over the rest of the 
United Kingdom is found to be 1392 million cubic feet, or 
3-7 per cent. Had the London companies increased their 
aggregate sale in like proportion, their sale of gas would 
have risen by more than 1000 million cubic feet, instead 
of 353. Proceeding, in the next place, to consider the 
statistics relative to the gas undertakings which belong 
to local authorities, we meet no signs of retrogression in 
the consumption of gas, taken in the aggregate, but there 
is some decline in the rate of advance. The increase 
in the quantity for the year 1890 exceeded 2039 million 
cubic feet. In 1891 the increase was under 1840 million, 
while in 1892 the increase fell to 1536 million. But it 
should be observed that in 1889 the increase was less than 
1105 million; while in that year the increase in the sale 
of gas by the London companies was 940 million feet, of 
which the Gas Light and Coke Company accounted for 
817. Although the returns from the local authorities 
indicate something adverse to the growth of the gas supply 
in 1892, they still show a substantial advance. Both the 
provincial companies and the local authorities exhibit a 
smaller advance in 1892 than in 1890, and the drop in 
that period is particularly large with the authorities. 
But London companies show much the worst result, their 
increase for 1892 being less than a twentieth of their in- 
crease in 1890, while the authorities maintained three- 
fourths of theirs, and the provincial companies a yet 
higher proportion. London thus occupies a peculiar 
position, andit seems inevitable that this is being brought 
about by the large extent to which the electric light has 
been introduced. What the returns for 1893 may 
reveal with respect to provincial companies and 
local authorities cannot as yet be apprehended, but it is 
not likely that they will show in ae instance such an 
extraordinary reverse as a diminished sale of gas to the 
extent of 1000 million cubic feet. As for the future, 
when summer skies are clouded and wintry fogs return, 
it will be interesting to observe how the sale of gas is 
stimulated, and it will then be easier to find out the 
extent to which the gas companies are affected by 
the electric light. The figures which we have worked 
out with a view to gauge the present situation will 
probably be challenged; yet at least they will serve 
as a useful basis on which to found such other con- 
clusions as may be preferred. That the electric light 
is a competing force must be admitted, but this does not 
prove that it will conquer the entire domain. There are 
capabilities in gas which admit of large development, and 
the London gas companies will know how to turn these 
to the best account. 
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WHAT WILL THE MINES EIGHT HOURS’ BILL DO ? 


Now that the Mines Eight Hours’ Bill has been read a 
second time in the House of Commons by a larger majority 
than was ever secured for the measure before, it may not be 
out of place, seeing that it has been before the public for five 
years, to endeavour to form some estimate of what it would 
secure for the miner where it to be passed into law. In all 
probability the outside public never knew less about the real 
merits of any Bill than they do of the one under notice. To 
those outside the coal trade, it is generally believed that the 
Bill will do away with serious hardships which miners have 
to put up with, and secure an eight hours’ workingday. The 

3ill, it is known, will do no such thing as secure uniformity 
in a miner’s work, for in almost all instances the distance he 
has to travel to the coal face underground varies ; and where 
men are employed at collieries which are almost worked out 
it will seriously curtail their wages, and render it almost im- 
possible for employers working such pits to compete in the 
market with newly developed collieries where the coal is near 
the pit bottom. The idea that an eight hours’ day could be 
secured by the men through their own organisations has been 
scouted ; but it isan undeniable fact that eight hours and 
even less time are marked at present at the coal face in many 
of the districts connected with the Miners’ Federation. The 
most valuable return on the subject was issued to the various 
associations in Great Britain in October, 1890. Show- 


ing the hours worked at collieries in every mining district 
in Great Britain, save Durham, Northumberland, and Cleve- 
land, the return shows that in South Staffordshire eight 
hours at the coal face is almost uniformly observed, there 
being only two pits which work 84 hours. 


In North Stafford- 





——...., 
<< 


shire a pretty uniform time is worked, only one*pit i 
94, another 9 hours, and the rest from 7 rf 8 and 8} home 
per day. Yorkshire, one of the great strongholds of the 
movement, cannot be said to work its miners very long hours 
The return relates to 145 pits, including the chief pits in South 
and West Yorkshire, oar yet only six firms allow their men 
to work 9 hours at the coal face, nineteen pits make 8 
sixteen 8$ hours, whilst thirty-eight make 8, thirty-one 7 and 
7? hours. The Lancashire po Cheshire districts do not 
show so well. At the Moss Arley Colliery 12 hours are 
stated to be worked, and at two other collieries 11 hours are 
returned. At thirty-eight pits from 10 to 10} hours are 
made; at sixty-seven 9 to 9}, at fifty-five 8 to 84, and at 
seven pits from 7} hours to 74 hours. Derbyshire, which 
has a strong miners’ organisation, would probably reduce the 
working hours by the Act; but, according to the return 
nearly one-third of the pits given do make only eight hours, 
One solitary pit, the Church Gresley Colliery, is returned ag 
making 10 hours, ten pits make 9}, fourteen 9, twenty-five 
from 8} to 8} hours. In the Forest of Dean, where fifteen 
instances are recorded, nine work 8 hours and six from 
7 to 7} hours at the coal face. In Leicestershire one 
pit is returned as making 9, and seven where the miners 
work from 8 to 84 hours at the coal face. Notting. 
hamshire, a  rapidly-developing coal district, demon. 
strates the fact that at eight pits 9 hours are worked, 
at one 94 hours, and at fourteen from 8 to 84 hours are 
observed. Warwickshire, so faras eleven firms are concerned, 
makes less than 8 hours, for eleven pits only allow the 
miners to make 73, and six 74 hours per day at the coal face, 
In Shropshire one pit makes 9, and the rest 8 hours per day, 
whilst in Cumberland still shorter time is worked. Two pits 
make from 8} to 8} hours, ten make 8 hours, and five from 
7 to 74 hours. The return for North Wales shows that seven 
pits work 9, eight from 8} to 83, five 8, and one only 74 hours, 
The time worked in Scotland varies a good deal. In one 
instance 10} hours are spent at the coal face. At three the 
hours are 10; at three from 9 to 94, and at five pits from 8 
to 8} hours are registered ; whilst in one instance 74 hours 
are only accounted for. The South Wales and Monmouth 
districts allow their miners to work the longest hours. One 
pit makes 10} hours, fourteen make 10, fifteen 94, thirty-one 
9, nineteen 8}, and seven from 8 to 8} hours. It will thus 
be seen that in many districts 8 hours and under is now 
worked at the coal face; in fact, taking Yorkshire and Lanca- 
shire, two of the greatest strongholds where the movement 
is pushed forward, out of about 300 pits quoted in the return 
120 were in 1890 working 8 hours and less. So that in some 
instances the Act would press hardly upon the men themselves 
where they have a long distance to travel underground. 


OVER FACTORY INSPECTION. 

Factory inspection is in these days carried to an extent 
which seriously cripples manufacturers and renders the 
prosecution of many businesses, in the face of foreign com- 
petition free from such harassment, almost impossible. 
Recent legislation and the multiplication of inspectors of 
both sexes, who must do something for their salaries, has led 
to a system of espionage and entrapment most galling to 
employers striving to act justly toward themselves and those 
who work for them. This is strikingly seen in the majority 
of the prosecutions raised in the law courts, which are almost 
without exception of trivial and technical character, and 
looked at from a common-sense point of view, certainly not 
of a nature calling for legislative interference. The Home 
Secretary, however, apparently sees matters in quite a 
different light, as he has recently intimated his intention of 
extending the operation of the Factory Acts by increasing 
the already formidable army of inspectors and enlarging 
their powers. The new departure will specially affect work- 
people who take work to their homes. The inspectors are in 
future to have the power of paying domiciliary visits to see 
that the hours of labour and other matters are in accordance 
with the Board of Trade regulations. What good end is to 
be served by this excess of inspecting activity it is difficult 
to see, though doubtless the move will be applauded to the 
echo by a large class of sentimentalists. It is a curious 
circumstance, in consideration of the jealousy with which 
Parliament guards what it regards as its privileges, that the 
Home Secretary has, by Act of Parliament, been vested with 
full and absolute authority in such matters; and that he is 
empowered, without appeal, to schedule any trade, either 
mechanical or chemical, as “dangerous.” He can then 
instruct the chief inspector to draw up such rules and regula- 
tions as he may consider necessary for the carrying on of the 
particular trade he regards as dangerous. It is true that 
members of the trade so scheduled may state objections to 
the prescribed regulations, but generally such objections are 
practically disregarded. It is a decidedly anomalous position 
of affairs that any individual should possess such arbitrary 
powers, and the manufacturing community should strive to 
prevent their being used at the present time in the creation 
of further artificial hindrances to industrial progress. There 
are quite too many of them already. 


A NEW DEPARTURE IN FOREIGN COMPETITION, 


Too much publicity cannot be given to the following 
astounding paragraph which appeared in the Standard on 
Wednesday morning :—‘‘ Messrs. Cramp and Sons, the Ameri- 
can shipbuilders, have been notified by the British Admiralty 
that they have received their request for permission to tender 
for the building of two or more British warships, under the 
strictest conditions regarding the i the work and the 
materials.” This is probably a bit of bombast, a something 
intended to attract attention, and to tell us that the Ameri- 
can firm is prepared to build big warships for the world, 
while Messrs. Cramp have no serious intention of tender- 
ing. But we are by no means sure that such an explana- 
tion will quite meet the case. If Messrs. Cramp could 
get an order from the British Government it would 
pay them well to take it, even at a heavy pecuniary loss, for 
sufficiently obvious reasons. Now if Free Trade principles are 
to be pushed to their full extent, is there any reason why the 
Government should not place a contract in the United States ? 
We fancy, however, that Free Trade principles must in this 
case take what Messrs. Cramp would term a back seat. Not 
that the Admiralty authorities are too particular. What, 
for example, are we to say to the fact that they are ordering 
torpedo boat dinghies from a German firm, while the German 
authorities are purchasing Berthon boats in this country? 
Sir U. Kay-Shuttleworth’s assertion that the German boats 
are the best that can be obtained is, we do not hesitate to say, 
totally erroneous. We hope that Col. Vincent or some other 
Member of Parliament will press the First Lord of the 
Admiralty for a statement or reason for making the assertion, 
the truth of which we dispute. 
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A NEW TYPE OF ELECTRIC CRANE. 
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Mucu attention has recently been directed to the question 
of increasing the day load factor in electric light stations, 


and some electric supply companies have offered low rates | 
As yet | 


for current used in the daytime for running motors. 
comparatively little has been done in the application of this 
form of energy; but there is no doubt that the 
great convenience and cleanliness of electric 
supply will commend itself to many consumers 
of oo At present the chief competitors 
with electric energy are hydraulic power and 
gas engines ; but some progress has been made 
in the application of electric motors in London, 
especially for intermittent work, such as the 
working of hoists, cranes, hair-brushing machi- 
nery, &c. We had an opportunity recently of 
examining an electric crane which has been 
supplied to Messrs. I’. B. Cameron and Co., at 
their wharf near Vauxhall Bridge, by Messrs. 
Wimshurst, Hollick, and Co., of Commercial- 
road, E, This crane is used for coal-whipping, 
that is to say, for rapidly unloading the coal 
barges which come alongside the wharf. It is 
usual to employ about four coal porters for each 
barge, and one coal skip is filled by two men. 
The crane lifts one or other skip alternately and 
slews it round to the stock heaps, where its con- 
tents are emptied by a fifth man. Electrical 
energy is supplied from off the mains of the 
Westminster Electrical Supply Company, and 
as the three-wire system is in use, advantage has 
been taken of the fact to employ a potential of 
200 volts by connecting across the outside mains. 
The figures which we give in the table below 
were obtained by means of a standardised 
ampéremeter, lent for the occasion by Mr. 
Monkhouse, of the Supply Company. One of 
the chief difficulties in the application of electric 
motors to mechanical work is the necessity in 
almost all cases of employing resistance coils 
through which the current is sent at starting, 
and in crane work the shocks which may be 
brought upon the teeth of the gearing by care- 
less driving are very serious. If, then, some 
system for transmitting the power from the 
armature shaft to the winding barrel of the 
crane can be discovered which, while giving 
ample driving power, still can be readily 
switched in or out while the motor is running, 
such a system would be very advantageous. In 
the present crane the armature is allowed to 
run always, whether the crane is actually lifting 
or not, and the motor is shunt-wound. Of 
course, if a stop of many minutes takes place 
during work the current is switched off from the 
motor entirely, but the armature should always 
be allowed to revolve at full speed before the 
Searing is put into action. 

Fig. 6 illustrates the crane before the house 
for sheltering the driver had been put up, and 
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| the bearings. 


| gear; this is illustrated in Figs. 4 and 5. 
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motor itself is enclosed in a wooden case, to exclude dust from 
The chief point of novelty in the design of the 
crane is the friction gear for putting the motor in and out of 
Fig. 4 is an end 
elevation looking at the end of the armature shaft, and Fig. 5 
is a sideelevation. The armature shaft is lettered A, and 
upon it is keyed a small pulley B, made of compressed paper 





MUL 


Fig. 6-ELECTRIC JIB CRANE 
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drum, and D is another cast iron pulley carried upon a short 
spindle, which is supported by the links E and E!. The 
actuating lever G is keyed upon the spindle F’, which bears the 
two short levers H and H'; it is therefore obvious that the 
links E and E! will move up or down, according as the lever G 
is moved. The pulley D and the strap K—which passes round 
the two pulleys C and D—can be moved around the centre of 
the spindle J, and thus the pulley B can be gripped tightly 
between the pulleys Cand D, and the power is thus transmitted 
from the armature shaft A to the spindle J, and so to the 
winding drum. A pair of adjustable links L at each side of 
the pulleys allow for adjustment of the pulleys C and D at a 
proper distance apart. Itappears that acotton belt is preferred 
to leather for the gearing. The ampéremeter was placed in 
one of the mains before it reached the crane,’and at a distance 
of about 4ft., so that the whole of the current employed was 


obtained. 
TABLE J, 
: Amperes = st 
Time. of a. Temarks. 
3.50 p m. 0 Motor running light. 
Lifting only, full skip. 
Slewing os - 
Lifting ‘s pe 
Slewing a ” 
Motor running light. 
Slewing only, skip empty, reading taken at starting. 
” ” ” ». _ in course, 
Lifting and slewing at same time, full skip. 


” ” ” ” 


2° 
21° 


” ” ” m 
leading at 


’ 
” ” ” ” 


Se Ssssosoesessoss 


start. 

Lifting and slewirg ut same time, full skip in 
course, 

The skips were both of the same size, and were filled to the 
same amount each time. 

Only the last skip with its load was weighed, with the result 
that the skip itself was found to weigh 4 cwt., and the con- 
tents 14 cwt. 3qr. 161b., and the weight has been taken as 
accurate for all the loads. With regard to actual efficiency 


| of the cranes, it was considered impossible to calculate this 


| accurately while slewing and lifting were proceeding together ; 


| a few special tests were therefore made for speed of lift alone. 


The readings were uniformly 21 amyéres for a lift alone with 
a full skip. The speed of lift was taken by marking one of 
the hoisting chain links with a piece of wire round it. The 
link chosen was one which never passed over the sheave at 


| the end of the cranejib. The skip while being filled rested on 
| the bottom of the barge, and therefore a mark could be put on 


the side of the jib at the point where the link stood, with the 


| chain taut and the full skip on the bottom of the barge. 


The lift now took place, and it was easy to note the time 
when the marked link passed a point at the foot of the jib. 
The load was lifted in fourteen seconds through 18ft. 9in. ver- 
tical height, and this was checked several times. It was 
found that a vertical lift of 18ft. 9in. and a slew through 180 
degrees at the same time could be effected in fourteen to 
fifteen seconds. 
| Readings of the electricity meter were also obtained from 
| the maker's fitter in charge of the crane. These are given in 
Table IT. 
The constant of the meter is 0°586. The cost for electricity, 
at 5d. per Board of Trade unit, appears therefore to be about 


this particular machine is designed for lifting loads , and turned up smooth. The paper is put on in the form of | 4d. per ton. 


Th to 25 cwt., at speeds up to 100ft. per minute. | washers, so thatthe edge of the paperis used. For driving, | 
The co placed very conveniently | C is a cast iron pulley keyed upon a countershaft, carrying a | feel able to give any exact figures, as the friction of the 
close together, and a powerful strap brake is used. The ‘ pinion which is in the train of wheels actuating the winding | crane gearing renders it impossible to calculate exactly. 


ntrolling handles are 


With regard to the efficiency of the motor itself, we do not 
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There is also the question as to whether the work of the 
lifting chain and skip should be allowed for. But, taking the 
actual coal lifted as 14 ewt. 3 qr. 16 1b. at a speed of 80ft. per 
minute, and the actual current 21 ampéres at a pressure of 


TABLE II, 





Cost per ton Tons of coal nz 
got out, 5d =. got out Meter 





Board 
of Trade} Date. 











rer B.O.T. of barges. T4iD8 “units. 
Beginning of work . 95 169°2 ., |Feb. 5, 1894 
a” . 0-456d. 12 iss7 "4 iFeb. 6, 1894 
' 
Sopinning 8-7 aeeoen 
Besioning > 0-51. 65 —. 66 |Feb. 7, 1894 
oe we | 
— ‘ | 
Beginning , s0 200°0 sae ie = 
End 049d. 63 210°5 15 |Feb. 8, 1894 


203 volis—this is a corrected figure obtained from the Supply 
Company—we have :— 


1668 Ib. x 80M. _ 4-04 commercial horse-power. 


33,000 — 
203 x 2 us 
= a = 5°7 electrical horse-power. 
‘ 
eect = 72 per cent. commercial efficiency. 
O14 


This is, of course, not the electrical efficiency of the motor, 
which is probably about 80 per cent. at the speed, although 
only working at about half its load. The motor itself is 
built to carry a current of 75 amperes safely. Better results 
have been obtained with a longer lift at low water, when lifts 
of 25ft. were made in 17 secs., or at a speed of S8Sft. per 
minute, and with a current of 21 ampéres, giving a commer- 
cial efficiency of 77 per cent., and there was a smaller pro- 
portional loss of time in starting. The actual speed of the 
motor running light was 1020 revolutions per minute, and 
it did not appear to vary when put into gear. 

The weight of the motor alone is given as about 8 cwt., 
and the armature is 9}in. diameter. Figs. 3, 4, and 5 show the 
application of a similar motor to an overhead crane supplied 
by the same makers to Mr. E. Robinson at his timber yard, 
Quebec Wharf, Limehouse. It is designed to lift5 tonsata 
speed of 16ft. per minute, and the illustrations are so clear 
that further description is needless. 

We believe there is a great opening for the application of 
economical electric cranes, fed from the mains of the supply 
companies. 








SELF-ADJUSTING SAND-PIPE NOZZLE FOR 
LOCOMOTIVES. 


AMONGST 


in 1890, and to him the success which attended the visits of 
this body for their summer meetings to Sheffield and Liver- 
pool in 1890 and 1891 was largely due. Mr. Tomlinson’s 
connection with railway work commenced at a very early 
period, as will be gathered from the following paragraph, 
which formed part of his presidential address in the spring 
of 1890. He said :—* My recollections and practice lead me 
| back to the early days of the locomotive engine, not, it is 
true, to the very earliest, although I was born before any 
public railway was opened. My first knowledge of them as a 
boy dates back to the year 1837; and I may say that I soon 
fell in love with a live engine, and from them to now have 
had a feeling of ‘first love’ for it. My father being at the 
time passenger superintendent of the Stockton and Darlington 
| Railway, it was nothing extraordinary that, with my predi- 
| lection for mechanics, my desire to go to the old Shildon 
Works should be gratified. Mr. Timothy Hackworth, the 
then locomotive superintendent and also the contractor for 
the working of the railway, was pleased to agree that I should 
have the ‘ run of the shops ;’ and thus I began my working 
life.” From the Stockton and Darlington Railway his first 
move was to the South-Western Railway, where he appears 
to have held a somewhat important position, and was fre- 
quently deputed to drive the engine drawing the Royal train 
to Windsor, and probably some of our readers will have 
heard him narrate how he has endeavoured to explain the 
working of the locomotive engine to the Prince of Wales 
and his brothers when boys, and accompanying their father 
to and from London. From the South-Western Mr. Tom- 
linson transferred his services to the Midland Railway, then 
a congeries of lines. He next identified himself with the Taff 
Vale Railway Company, being appointed locomotive super- 
intendent, and it was while he was connected with that 
line that he became a member of the Institution of 
Mechanical Engineers, namely, in the year 1857. In 1858 he 
read a paper—his first and only one—to this institution, 
entitled ‘‘ The Burning of Welsh Steam Coal in Locomotive 
Engines,” in which he described the results of his experi- 
ments made on engines belonging to the Taff Vale Company, 
burning Welsh steam coal. Up to the time of these experi- 
ments it had been found practically impossible to make use of 
this class of fuel for locomotive purposes owing to the great 
| rapidity with which the fire-bars were burnt out, a defect due, 
| it was considered, to the clinker formed upon them. It may 
| here be stated that Mr. Tomlinson was driven to the use of 
| this coal by a strike of colliers in the Rhondda Valley, whence 
| coking coal had hitherto been derived; but so successful 
| proved his efforts to find a remedy for the defect above stated, 
| that the Rhondda collieries lost the Taff Vale Company's 
| custom thenceforward. The burning out of the bars was 
found to be easily preventible by covering them with a layer 
of small pieces of fire-brick, a process which resulted in the 


the many recent improvements in locomotive | bars having an average life of four months when running 


details considerable advantage has been derived by the steam | 100 miles per day. 


or compressed air apparatus introduced by Messrs. Gresham 
and Craven, with which 

nearly all recently con- 

structed locomotives are 

now equipped, for effective- 

ly sanding the rails to in- 

sure adhesion of the driving 


Mr, Tomlinson afterwards severed his connection with the | 
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A further improvement j 
in this direction has been i 
lately devised by Mr. A. | 

! 
| 
| 


peuvecnwue 


T. Grafton, locomotive 
foreman of the Callander 
and Oban Railway, by the 
introduction of a self- i 
adjusting sand-pipe nozzle, 

which is arranged to deposit 

the sand, under all circum- 

stances, .upon the rails \ 
immediately in front of the 
tread of the wheels, even 
when the locomotive is 
running on a curve, which 
is of paramount import- 
ance in preventing slipping 
of the wheels. With the 
ordinary arrangement of 
fixed sand-pipes and 
nozzles, when the engine 
is running on a curve the 
sand is often delivered out- 
side the outer rail and, 
inside the inner rail on to 
the ballast, and therefore 
is not of any benefit to the 
slipping wheels, and the 
sand is absolutely wasted. 
Mr. Grafton has ingeni- 
ously overcome this defect 
by the introduction of a 
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flexible pipe, as shown in \ 
the illustrations annexed. } 
Several trials of this appa- —_— 





ratus have been made on 
the Callander and Oban 
Railway—a line abounding 
in sharp curves and heavy gradients—with very satisfactory 
results. 

teferring to the illustrations, the apparatus may be briefly 
described as follows, thus :—Fig. 1 shows the general arrange- 
ment of sand-pipe with flexible joint A; near the bottom of 
the nozzle a clip is attached to it provided with two arms B, 
which can come into contact with the sides of the wheel to 
maintain the pipe nozzle in line with the tread of the wheel, 
whether on a straight or curved rail. Figs. 2 and 3 show in 
detail the joint A and arms B. 
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JOSEPH TOMLINSON. 


Tuer death of Mr. Joseph Tomlinson, which occurred on 
the 22nd ult. at his house at West Hampstead, at the age 


of seventy, has removed from among us a familiar and highly | 


esteemed member of the engineering profession. Mr. Tom- 
linson was a member of the Institution of Civil Engineers, 


to which body he was elected in 1871, but it is in the sister | 


institution, viz., the Mechanical Engineers, that his unas- 
suming presence and practical experience will be chiefly 
missed. The deceased gentleman, who will be best remembered 


in connection with railway work-—although his experience | 


Swain Eno 


Taff Vale Railway, and set up as a consulting engineer in 
Cardiff, where he interested himself largely in marine work. 
In 1872, however, he again returned to his “ first love,” being 
appointed resident engineer and locomotive superintendent 
to the Metropolitan Railway, whose locomotive stock was at 
that time in a very neglected state. The works of this com- 
pany consisted in what are now the running sheds at Chapel- 
street, Edgware-road. These premises being utterly inade- 
quate to the requirements of the line, Mr. Tomlinson 
selected the site for, and designed and carried out the present 
works at Neasden, which were opened in 1883, and even at 
present are so placed that there still remains ample room 
for extension. We should not omit to state here that, as 
Chairman of the Research Committee on Friction, appointed 
by the Institution of Mechanical Engineers, he carried out a 
series of very valuable experiments in 1883 at the old works 
in Edgware-road. In 1885 Mr. Tomlinson resigned his post 
on the Metropolitan Railway, and was afterwards engaged by 
the National Telephone Company in designing and superin- 
tending the erection of supports and structures for carrying 
the telephone wires. Some three or four years ago, in con- 
junction with Mr. Swarbrick, Mr. Tomlinson was invited to 
inquire into and report upon the working of the Taff Vale 
Railway, and it may be within the recollection of many of our 
readers that, as the result of this report, several of the 


was by no means confined to this branch of engineering—was | directors of this company retired, and Mr. Tomlinson him- 
elected president of the Institution of Mechanical Engineers self was offered and accepted a seat upon the board. 


they would be marked ‘made in Germany.” 





—_—_——..., 
————— 


Mr. Tomlinson was a very able engineer. While his age 
experience, and temperament taught him to be cautious. 
his confidence in the powers of the engineer shut out the idea 
of the impossible from his mind. He believed that the 
engineers of Great Britain could do anything ; but he algo 
held that there were many things proposed which were ot 
worth the doing. He at a comparatively early period earned 
the reputation of being a “safe” man. He had numeroys 
friends. In many respects he was masterful, a goog 
organiser, and one who made up his mind with deliberation 
and then took good care that his orders should be carried 
out. He will be missed throughout a wide circle, and his 
place will not be easily filled. 








PARLIAMENTARY NOTES. 


The whitebait at Woolwich.—The House was perturbed last 
week by the announcement that whitebait had invaded the 
tubes of the condensers at Woolwich Arsenal, but it was 
comforted by Mr. Campbell-Bannerman’s assurance that proper 
gratings had been fitted to the water inlets, and that in the 
future there would be no obstruction of machinery or waste 
of good whitebait. 

Government workmen—Mr. Keir Hardie took the Govern. 
ment to task for having warned their workpeople that if 
they took part in any public meeting respecting factory 
affairs they would be discharged. Mr. Campbell-Bannerman, 
with the approval of the House generally, stated that it 
would be impossible to allow workmen employed in a factor 
to discuss questions concerning the business of that factory, 
To do so would bring the workmen into antagonism with 
those who control the department. 

German contracts for the Royal Navy.—Colonel Howard 
Vincent asked the Secretary to the Admiralty whether an 
order for boats for the Royal Navy had recently been placed 
in Germany ; and, in such case, what steps were first taken 
to insure that the provisions of the English Factory Act and 
the fair contracts resolution were complied with by the firms 
who had undertaken these orders. To this, the Secretary to 
the Admiralty replied that a specimen life-saving boat of 
special pattern, adapted for service in torpedo boats and 
destroyers, was offered for trial in May, 1893, by the English 
agents of a German firm. It was subsequently purchased 
and subjected to very severe tests. As a result it has been 
decided to adopt this type of boat in a number of destroyers 
now building. The contractors for the vessels have to supply 
the boats; they are not ordered by the Admiralty direct. 
The answer given by the Chancellor of the Exchequer on 
March 14th, 1893, applies to this case also. No steps were 
taken in regard to the points mentioned, as the work was to 
be done abroad. A further question was asked as to how 
many of the boats in question had been ordered, and whether 
Sir U. Kay- 
Shuttleworth could not say how many had been ordered. It 
depends on the contractors whether they will be made in 
Germany. Further questions are promised next week. 

Patent agents.—A Select Committee of the House of Com- 
mons met on Monday to consider the Patent Agents Bill and 
the Patent Agents Registration Bill. Mr. T. H. Bolton was 
appointed chairman, and the Committee decided to meet to 
take evidence on the 8th of May. The Patent Agents Bill, as 
we stated on the 6th April, seeks to amend the law relating to 
patent agents, by incorporating such patent agents as may be 
willing, and by empowering all patent agents, whether they 
join such corporate body or not, to elect from amongst them- 
selves a council to keep the roll of patent agents and to be 
the governing body of the profession. The Patent Agents 
Registration Bill provides special facilities for the admission 
of patent agents to membership of the Chartered Institute of 
Patent Agents, and seeks to protect the public from deception 
by the unauthorised assumption of the title of patent agent. 
The promoters of this Bill state that its object is “not to 
create a monopoly, but to regulate the profession of patent 
agents in a manner similar to that in which other professions, 
such as those of solicitors, veterinary surgeons, and dentists 
are regulated.” 

Locomotive Threshing Engines Bill.—The following is the 
substance of this Bill, which is backed by Sir John Kenn- 
away, Sir William Walrond, and others. After premising 
that it is expedient that the restrictions upon the use of 
locomotive threshing engines should be the same as those 
now in force upon the use of locomotive ploughing engines, 
the Bill proceeds thus:—‘“ Any provision in any Act contained 
prohibiting under penalty the erection and use of any steam 
engine, gin, or other like machine, or any machinery 
attached thereto, within the distance of twenty-five yards 
from any part of any turnpike road, highway, carriageway, 
or cartway, unless such steam engine, gin, or other like 
engine, or machinery, be within some house or other building, 
or behind some fence, wall, or screen, sufficient to conceal or 
screen the same from such turnpike road, highway, carriage- 
way, or cartway, shall not extend to prohibit the use of any 
locomotive steam engine for the purpose of threshing within 
such distance of any such turnpike road, highway, carriage- 
way, or cartway, provided a person shall be stationed in the 
road and employed to signal the driver when it shall be 
necessary to stop and to assist horses and carriages drawn by 
horses passing the same, and provided the driver of the 
engine do stop in proper time.” 

Factories and Workshops Bill,—Leave was given to the 
Home Secretary to bring in this Bill, and it is read the 
first time on Monday. By the Bill, it was proposed to make 
amendments in the general law relating tc factories and 
workshops as to their sanitary conditions and safety. It 
defines overcrowding to mean an allowance of less than 250 
cubic feet of space per man, and after 8 o’clock in the evening 
400 cubic feet. It gives power to the Courts, where premises 
are structurally unfit for a particular process, to require the 
necessary alterations to be made, and it prohibits the cleaning 
of machinery in motion by women and young persons, in 
addition to children, as at present. Next, as to the time of 
employment, the Bill provides that overtime, which was now 
capable of being allowed five days in any week, should not be 
allowed on more than three days; and it restricts the employ- 
ment outside the factory, in the business of the factory, of 
children, women, and young persons—that is to say, if the 
child has been employed in the factory during the daytime, it 
is not to be allowed to take out work to do at home; and 
similarly women and young persons are not to be allowed to 
take out work if they are employed in the factory. The Bill 
proposes to include in the law as to factories and workshops 
certain industries which were not at present embraced; in 
the first place, laundries. Steam laundries are to be deemed 
factories, and other laundries are to be deemed workshops ; 
and special provisions are made for the ventilation of steam 
laundries and the keeping of the floors, &c., drained. There 
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tions for what were called domestic laundries and 
ndries belonging to institutions, which would be under the 
_ ral law. As to docks, wharves, and places where buildings 
gene being temporarily constructed, they are brought for the 
peng time under those provisions of the Factory Act which 
acl with inspection, fencing of machinery, and notice of 
Seah, Thirdly, and lastly, the Bill proposes in the case of 
pee wore called tenement factories, which are common in 
Shefiield and that part of the country—factories where different 
arts of the building are let out to small occupiers—to make 
the owner responsible for the sanitary condition of the factory, 
the fencing of the machinery, and a number of matters of 
that kind. In the case of dangerous and unhealthy employ- 
ments, the Bill gives power to the Secretary of State, in 
addition to his present powers, to restrict the hours of 
employment and altogether to forbid the employment of 
women, young persons, and children. Finally, the Bill pro- 
oses to amend, or rather to substitute for what was called 
the “particulars” clause in the Act of 1891, a new clause, 
which would apply that enactment to all piece-workers in 
the textile trades, and which would require employers in 
those trades to provide to every worker paid by the piece a 
plain, definite form, in writing, giving such particulars as 
would enable the operative to compute the wages payable to 
him in respect of each piece handed over to him to work 
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THE MINORITY REPORT OF THE LABOUR 
COMMISSION. 

Srupents of history find in the French Revolution 
nothing more remarkable than the astounding foolishness 
of those who slew their way to power. The Goddess of 
Reason was enthroned amidst the plaudits of the people ; 
and steps were taken in her name to ruin the nation. 
Every man and woman became equal—in name. The 
nation was poor; in paper money lay the panacea for all 
ills). Work was needed; the Government found it, and 
paid for it—in paper. Ilactories on a purely Socialist 
basis were started. The fraternity of the workers led to 
free fights, and broke up the establishments. We all 
know now what the end was. Out of the chaos of con- 
tending interests came a master spirit who enslaved a 
nation which had shed torrents of blood to be free. We 
look back at these things, and we do not say how criminal 
the people were, but how foolish. History repeats itself. 
We see all round us a movement astir which reminds us 
of the early days of the revolution of a century since. 
The surroundiag and controlling conditions are not quite 
the same, but human nature is the same, that never changes. 

The minority report of the Labour Commission pre- 
pared by Mr. Michael Austin, James Mawdsley, and Tom 
Mann, lies before us. It is a very lengthy document. 
Its authors have wisely summarised its ‘conclusions ; 
here they are :— 

To sum up, we regard the unsatisfactory relations between 
employers and employed as but one inevitable incident of the 
present industrial anarchy. The only complete solution of the 
problem is, in our epinion, to be found in the progress of the 
industrial evolution which will assign to the ‘‘captains of industry” 
as well as to the manual workers, their proper position as servants 
of the community. Meanwhile the selettnas Sheen capitalists 
and manual workers are enormously embittered by the demoralisi 
conditions in which great masses of the population are poco 
to live. Under any conceivable view of social development these 
conditions demand the serious attention of the Government, and 
constitute, in our opinion, the most pressing of all the problems of 
statesmanship, The evil influence of the ‘‘ sweated trades,” the 
demoralising irregularity of employment, the insanitary condition, 
both of the workplaces and the homes of large sections of the 
community, the inadequate wages obtained in all the less skilled 
grades of workers, the excessive hours of labour which prevail 
throughout so large a part of the industrial field, all call for imme- 
diate action. 

We think it high time that the whole strength and influence of 
the collective organisation of the community should be deliber- 
ately, patiently, and persistently used to raise the standard of life 
of its weaker and most oppressed members. We regard this 
as one of the primary functions of democratic government, whether 
national or local ; and, while leaving on one side, as beyond our 
scope, such fundamental matters as the nationalisation of the land 
and the drastic taxation of unearned incomes, we have suggested 
in some detail various immediately practicable reforms in this 
direction, These reforms include :—(a) The explicit and widely- 
advertised adoption by the Government and all local authorities of 
direct public employment, whenever this is advantageous, the eight 
hours’ day, trade union conditions, anda moral minimum wage. (0) 
The extension of the Factory and similar Acts to all manual workers 
in all trades, and their drastic enforcement in such a way as to 
discourage home work, and absolutely to prohibit industrial oppres- 
sion, (c) The securing by appropriate law of an eight-hour day for 
every manual worker. (d¢) The thorough investigation and bold 
experimental treatment of the problem of the unemployed. (c) 
The provision of adequate sanitary housing accommodation for the 
whole nation; as well as honourable maintenance for all its 
workers in their old age. In short, the whole force of democratic 
statesmanship must, in our opinion, henceforth be directed to the 
substitution as fast as possible of public for capitalist enterprise ; 
and, where this substitution is not yet practicable, to the strict and 
detailed regulation of all we ate a operations, so as to secure to 
every worker the conditions of efficient citizenship, 

In its way this is a touching production. There is a 
species of folly which involves contempt. There is another 
which is simply pitiable. It is impossible to be angry 
with Messrs. Austin, Mawdsley, and Mann. They are 
philanthropists pure and simple. They have read 
history, if at all, to no purpose. They are dreamers of 
dreams, Their report is beautiful, but it is not business. 
It is unnecessary to examine their proposals in detail. 
There are two fundamental obstacles to be attacked. 
They are insurmountable as well as fundamental. 
There is an old story, well known, but worth re-telling here. 

he commandant of a certain fortress was in days gone 
by, taken to task for not returning the salute fired by 
one of His Britannic Majesty's men-of-war. His reply 
was a marvel of diplomacy. He produced a dozen reasons 
for not firing a salute, all very ingenious. The last on 
the list was that he could not fire a salute because he had 
no. powder, 

In like manner a dozen reasons might be alleged why 
the scheme proposed by the minority cannot be carried 
out. One suflices; The nation cannot afford it. The 
second obstacle is to be found in human nature. The 
essence of the plan is that Government shall, having 
regulated the hours of labour and wages, always provide 
employment all the year round for those who cannot 


Messrs. Austin, Mawdsley, and Mann do not attempt to 
say. Tor the rest they seem to believe that men of ability 
or capacity would be content to bind themselves down to 
the status of the incompetent, and that Englishmen as a 
class would consent to be ruled in the way proposed. 
They have everything to learn of human nature. Their 
ideas are, as we have said, pretty and benevolent. That 
their proposals represent so much waste of paper is, per- 
haps, scarcely to the point. The report will, however, 
no doubt serve a purpose. But, after all, things 
will go on much the same as before—for a time at 
least. The nation has not yet quite lost its senses. 








LETTERS TO THE EDITOR. 
(Continued from page 371) 


THE MECHANICAL EQUIVALENT OF HEAT. 

Sin,—In THe Encinggr of April 6th I had shown that the 
results of Regnault’s exhaustive experimental investigation of the 
data of steam, in conjunction with the theoretic views of Carnot, 
were consistent with the experimental value of the mechanical 
equivalent of heat, as determined by Dr. Joule, on the authority 
of Lord Kelvin, as follows :—‘‘ The number, 1390 foot-pounds, Cen- 
tigrade scale, or 772°2 foot-pounds by Fah., derived from Mr. 
Joule’s experiments on the friction of fluids, cannot differ by ,45, 
and probably does not differ by ,}5, of its own value from the 
value of the mechanical effect of the thermal unit.—‘ Philosophical 
Transactions,’ 1852, notes page 81.” 

In THE ENGINEER of April 13th Mr. Clarke virtually challenges 
such statements ; and of course his argument, tersely stated, that 
two relations may be consistent and yet neither be correct, is 
admitted. The grounds of his objection—variation of gravity at 
different places, and errors in standardising thermometers—is a 
somewhat surprising charge to advance against Regnault’s deduc- 
tions, I cannot at present refer to these, but I have a vivid 
recollection, when they were first published, fully forty years ago, of 
being impressed by the extreme care which had been taken to 
remove all conceivable sources of error. Afterwards, at the Con- 
servatoire des Arts et Metiers, at Paris, I had an opportunity of 
inspecting the extensive and accurate apparatus with which M. 
Regnault had conducted his researches. I would suggest to Mr. 
Clarke a much more tenable uncertainty, which would go to 
diminish the value 772, and by placing it against his reasons for 
increasing that quantity, I think he will see the conventional agree- 
ment on 772 as the value is a practical compromise where experi- 
ment and conflicting testimony seem inadequate to yield strict 
accuracy, 

President Lincoln was wont to remark, ‘‘ That reminds me of a 
story,” and I am tempted to advance a little, not wholly inappro- 
priate, one. The late Dr. James Thomson—father of Lord Kelvin 
—while insisting upon accuracy in their exercises from his students, 
deprecated affectation of accuracy, when the circumstances were 
such as to render uncertainty unavoidable. He quoted, in 
example, a learned German statist, who, having occasion to 
estimate the gross population of our globe, condescended upon a 
strict specific sum. So many hundred millions, thousands, 
hundreds, and tens, ending with, ‘‘and three!” at which point 
the worthy doctor, with a quiet chuckle, would remark, ‘‘The 
pedantry of that three is very amusing!” 

Next, consider the statement by Lord Kelvin in the “ Philo- 
sophical Transactions,” 1852, page 568, ‘‘ From three separate series 
of experiments, Dr. Joule deduces the following numbers for the 
work in foot-pounds necessary to produce a thermic unit 
Fahrenheit by the compression of a gas, 820, 814, and 760. The 
largest of these numbers is most nearly conformable with Dr. 
Joule’s views of the relation between such experimental 
‘ equivalents’ and others which he obtained in his electro-magnetic 
researches ; but the smallest agrees, almost perfectly, with the 
indications of Carnot’s theory; we should expect, from the 
temperature in Dr. Joule’s experiments, to find a number between 
1369 and 1379 as the result”’-—i.e., for Centigrade scale, for 
Fahrenheit, these numbers reduce to 763°3 and 766°1. It would 
seem Dr, Joule was slightly biassed towards giving a high value to 
this quantity, which Carnot’s views, properly applied, will enable 
us to correct. ‘This will be an obvious deduction from the 
following statements, in the investigation of the analytical expres- 
sion for the mechanical equivalent of heat, denoting this by mu, on 
referring to Lord Kelvin’s ‘‘ account of Carnot’s theory ” the result 
arrived at is, w = (1 - ) of Tae 

[ 
the saturated vapours of all different liquids at the same tempera- 
ture the value of the second member must be the same.” In this 
o denotes the density of the vapour, of which the latent heat is /, 
and the corresponding temperature and pressure denoted by ¢ and 
p respectively. A note is added, “ It is, comparatively speaking, 
of little consequence to know accurately the value of o, for the 
factor (1 — o) of the expression for @, Since it is so small, being 
less than ,-45 for all temperatures between 100 deg. and 0 deg. C., 
that unless all the data are known with more accuracy than we can 
— upon at present, we might neglect it altogether, and take 
€ P 
dt 
error of important magnitude.” If, however, we descend to 
minutix, such as the differences of the coefficients of expansion of 
the various kinds of glass which compose the tubes of the thermo- 
meters employed, we cannot neglect a quantity which will cause a 
difference of about half a foot-pound in our result, To take 
1 — o) = 1 is to suppose o = 0 ; and if we make improper assump- 
tions we must accept the consequences. In my former letter I 
have pointed out Clapéyron and Holtzmann, misled by the usually 
accepted value of the specific heat of air under a constant pressure 
—given as ‘267 by De la Roche and Berard—had deduced the 
value 4 = 681°7. Now, a variety of phenomena, instead of ‘267, 
by Professor Miller, were found consistent with the value ‘2389, 
Regnault’s later careful determination very nearly agreed with 
this, being given as ‘2379. Dr. Joule, by three direct experiments, 
arrived at a mean value, ‘2300. The average of these, ‘2356, 
applied in correction, would have yielded the value 


4 = 681°7 x 


, with the inference ‘for 


. : simply, as the expression for « without committing any 


a, 


ass = 772° foot-pounds, 

In my preceding letter, by the relation between temperature and 
pressure indicated by Regnault’s experiments me by Clapeyron’s 
«Pp, 
at & 
shown we had « = 772, which, had it been further corrected, as 
pointed outin the foregoing, for the omitted factor 1 —- o would 
have almost exactly agreed with the above result, and hence, from 
all the known facts, it seems to me 772 is a much more probable 
value than the 787 of Mr. Donaldson, to which I objected. 

Glasgow, April 23rd. ROBERT MANSEL, 


expression for the mechanical equivalent « = » it was 


TRAIN RESISTANCE—ENGLISH AND AMERICAN. 
Sir,—Our American friends must, I think, have followed the 
precept of the survival of the fittest in compiling that wonderful 
table, No, IL., printed from the Railroad Gazette in your edition of 
April 13th, which goes to prove that this particular goods train 
ran with a resistance of only 3°511b. per ton on the level. You 
show conclusively in your article of April 20th how utterly their 
own figures fail to agree with each other, and you add: “Our 
explanation of the error is that the dynamometer used on the 
American train was either itself wholly untrustworthy, or was used 
in such a way that the figures obtained are valueless,” I find, 
however, that by allowing their dynamometer and experiments to 





otherwise get it. How this labour is to be paid for 





about 35 per cent. in the American train, against 15 per cent. in 
the English train of the total work done, it is impossible to make 
~ fair comparison if it is neglected. 

y taking from Table J, the total gross or English foot-tons 
registered by the dynamometer, which are given as 768,855 and 
857,578 for the English and American trains respectively, and 
adding to them the foot-tons due to gravity by the net fall of 
the two trains, we arrive at the total power actually at work in 
conveying the two trains their full journey of seventy-seven miles, 
We have, therefore, in the case of the English train 777°6 tons 
by 178ft. = 138,413 foot-tons to be added to the engine traction of 
768,855 foot-tons, giving a total of 907,268 foot-tons; and the 
American train 833°44 tons by 545ft. = 454,225 foot-tons, which, 
added to the engine traction of 857,578 foot-tons, gives a total o 
1,311,803 foot-tons. Reducing these tons totals to foot-pounds, 
and dividing them by the total ton-miles—reduced to foot-tons— 
given in Table I, for train only, 7.¢., 59,876 for the English train, 
and 64,710 for the American train, we arrive at a train resistance 
of 6°431b. per ton for the former, and 8°€0lb. per ton for the 
American train respectively. 

These are probably very near the truth, and show the North- 
Western train to have about three-fourths the resistance of the 
American train, which in view of the sharper curves and steeper 
grades, causing some power to be lost in the brakes, seems only 
natural. C. B. PENLINGTON, 

Bilbao, April 30th. 





Sir,—Referring to the partial report of ‘‘Comparative Tests of 
English and American Railroad Trains ” given in your impression of 
the 13th ult.—perhaps I may venture to express a hope that you 
will give to your readers the concluding portion of this most 
interesting report, together with the sections of the roads, and 
the traction and indicator diagrams necessary to make it complete. 
Meantime I trust that you will allow me to remark upon one or 
two points, which are rather curious. First, the areas of the 
traction diagrams which should, I take it, represent the net work 
done, only differ by about 4 per cent.; while the power of the 
engines, the loads hauled, the traction in mile pounds, the draw- 
bar pull, and the foot-tons of work registered differ from 9 to 12 
per cent., and the water evaporated by 40 per cent. Secondly, in 
Table No. 2 the first trial of the American train gives the resist- 
ance of train and track as only 2:381b. per New York ton, and this 
on the maximum rising gradient of 39°6ft. per mile. In the next 
trial, on a falling gradient 5°67 lb. are required, on a dead level 
from 3°20 1b. to 4°301b., and on a rising gradient of 26ft. per mile, 
a pull of 2°601b. is sufficient. 

If, as the Railroad Gazette says, ‘‘ only a small part of the energy 
of coasting was used in ascending the grades,” how comes it to pass 
that a draw-bar pull of 5 671b. per ton was required to descend 
them ? A Constant READER. 

Tipton, May Ist. 


[We have already stated that the dynamometer diagrams have 
not been published, therefore we cannot reproduce them. The 
portion of the report which we have not given consists mainly of 
a description of the two engines, and supplies nothing which can 
throw any fresh light on their performance, or on the figures 
contained in Tables 1 and 2.—Eb., E. 





THE R.A.S.E. TRIALS OF OIL ENGINES. 

£in,—* Another Engineer” seems to be another Russoline advo- 
cate, so that he can perhaps inform me if it is true that there are 
only about three brands of Russian oil sent from Russia to this 
country, and if Russoline is amongst them? Also where do the 
London stocks lie? Upon his own argument, Russoline should not 
be used for the R.A.S.E. trials, for, at present prices, 1 find the 
cost per effective horse-power is, with Royal Daylight *459 
of a penny, while with Russoline it is 473 of a penny, and upon- 
further reference to Prof. Unwin’s paper on a petroleum engine, 
14 per cent, more power is obtained from a given engine with Royal 
Daylight than with Russoline. 

The above calculation is based upon buying Russoline in Liver- 
pool, and Royal Daylight in London. If I buy both in London 
Russoline gets further behind. I did not, however, intend to raise 
a discussion as to the merits of particular brands of oils, but to 
ventilate the question of what would be best and fairest to use for 
all competitors at the R.A.S.E. trials ; this seemed advisable owing 
to the vague condition, ‘‘ Russoline or other well-known brand,” 
which might mean anything in the shape of oil. 

Russoline or Russian ordinary would be a good oil to use, but 
let competitors know it. I would ask ‘‘ Another Engineer” to 
realise a trial of steam engines in which the only conditions known 
beforehand was, that ‘‘the cheapest fuel” would be used, this 
apparently being his argument. Different oils, like coals, act 
differently, and it seems scarcely fair to leave this question of what 
oil is to be used undecided. Supposing the R.A.S.E. have decided 
as to this, but the information is not to be made known, is it not 
possible for one firm by indirect means to get this knowledge, and 
so obtain a great advantage over the other competitors. It should 
be realised that although an oil engine may work on all the 
ordinary brands of petroleum, yet to obtain the best possible trials 
with each would require different adjustments, On TRIAL, 

May Ist. 





THE GIGANTIC WHEEL. 

Sir,—Referring to the article on the Gigantic Wheel in your 
issue of the 20th ult. we find that the statements made in the 
same are leading to some confusion, as it might be, and is, under- 
stood by some of your readers that our company has taken the 
contract for the construction of the wheel. Mr. Basset, one of our 
directors, has taken the same, but as a private undertaking on his 
part, and this company is in no way connected with the matter 
except that Mr. Basset has been kind enough to place with us the 
order for the axle and some of the driving machinery. 

Water H. MavupDsLay, 
Chairman and Managing Director, 


Lambeth, May 2nd. Maudslay, Sons, and Field. 








BRITISH ASSOCIATION FOR THE ADVANCEMENT OF SCIENCE.—The 
sixty-fourth annual meeting of this Association will commence at 
Oxford on Wednesday, August 8th, 1894, with the Marquis of 
Salisbury, K.G., D.C.L., F.R.S., Chancellor of the University of 
Oxford, as president; the vice-presidents, the Earl of Jersey, 
G.C.M.G., Lord Wantage, K.C.B., V.C., the Earl of Rosebery, 
K.G., D.C.L., F.R.S., the Lord Bishop of Oxford, D.D., Lord 
Rothschild, Lord Kelvin, D.C.L., Pres. R.S., the Vice-Chancellor 
of the University of Oxford, Sir W. R. Anson, Bart., D.C.L., 
Warden of All Souls College, Sir Bernhard Samuelson, Bart., M.P., 
F.R.S., Sir Henry Dyke Ackland, Bart., M.D., F.R.S., the 
Master of Pembroke College, Dr. J. J. Sylvester, M.A., 
F.R.S.; general treasurer, Professor Arthur W. Riicker, M.A. 
F.R.S.; general secretaries, Capt. Sir Douglas Galton, K.C.B., 
D.C.L., LL.D., F.RS., F.LS., F.G.S., F.R.G.S., Mr. A. G. 
Vernon Harcourt, M.A., D.C.L., LL.D., F.R.S., F.C.S.; assistant 
general secretary, Mr. G. Griffith, M.A., College-road, Harrow ; 
local secretaries for the meeting at Oxford, Mr. Gilbert C. 
Bourne, M.A., F.L.S., Mr. G. C. Druce, M.A., F.LS., D. H. 
Nagel, Esq., M.A.; local treasurer for the meeting at Oxford, Mr. 
F. M. Davis. The first general meeting will be held on Wednes- 
day, August 8th, at 8 p.m. The sections and officers are the 
following : (A) Mathematical and physical science, ; president, 
Prof, A. W. Riicker, M.A., F.R.S. (B) Chemistry and mineralogy ; 
president, Prof. H. B, Dixon, M.A., F.R.S. (C) Geology ; presi- 
dent, L. Fletcher, M.A., F.R.S., F.G.S. (D) Biology ; president, 
Prof. I. Bayley Balfour, M.A., M.D., F.R.S. (EB) Geography ; 
president, Capt. W. J. L. Wharton. R.N., F.RS., F.R.G.S. 
(F) Economic science andstatisties ; president, Prof. C. F. Bastable, 
M.A., F.S.S._ (G) Mechanical science ; president, Prof. A. B. W. 
Kennedy, F.R.S., M. Inst. C.E. (H) Anthropology ; president, 





be correct, and allowing for the effect of gravity, the results come 
out very favourably for the English train, and as gravity counts for 





Sir W. H. Flower, K.C.B., F.R.S. (I) Physiology ; president, 
Professor E, A. Schafer, F.R.8., M.R.C.S. 
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Figs. 7 and 8—FLOATING DRAINERS 








ENGINES OF THE S.S. TURRET-AGE. 





OvrR supplement this week illustrates the main engines of 
the s.s. Turret-Age, a full description of which novel vessel, 
along with several illustrations, appeared in our issue for the 
16th ult. The engines and boilers, like the hull of the vessel, 
are the production of Messrs. William Doxford and Sons, of 
Pallion, Sunderland. The engines, boilers, and coal bunkers 
are placed right aft, near the stern of the vessel; this posi 
tion having been fixed upon, as explained in the course of 
the description referred to, from considerations of trim con- 
ditions and facilities and of stowage capacity for bulk 
cargoes amidships. 

The engines are of the usual triple-expansion, surface-con- 
densing type, having cylinders 23in., 37in., and 60in. by 42in. 
stroke of piston, all supported on cast iron columns, the back 
columns for the intermediate and low-pressure cylinders 
being cast on to the condenser. The high-pressure cylinder 
is fitted with a piston-valve, and the intermediate and low- 
pressure cylinders with the D-type slide valve. The valve 
gear is of the link-motion type, and worked by means of a 
steam reversing engine. The crank shaft is on the “ built” 
principle, being 1ljin. diameter, and is made in three sec- 
tions, each section being a duplicate of the other, and will 
therefore fit to either cylinder in case of a breakdown at sea. 
The engines are fitted with a turning gear, placed between 
the intermediate and low-pressure cylinders, and worked 
from the reversing engine. The whole of the hand gear for 
reversing engine, regulator and throttle valves, drain-cocks, 
and auxiliary starting valves, are conveniently grouped 
together on the high-pressure column,so as to be easily 
controlled by one engineer. The air pump, circulating pump, 


and feed and bilge pumps are all worked by means of levers, | 


links, and crosshead from the low-pressure engine. The dia- 
meter of air pump is 17in., of circulating pump 14in., of feed 
pump 4in., of bilge pump 4in., all having 30in. stroke. The 
surface condenser is fitted with 959 brass tubes #in. external 
diameter, giving a cooling surface of 1977 square feet, the 
circulating water being directed so as to pass twice through 
the condenser. 

The boilers are two in number, of the single-ended multi- 
tubular class, having large combustion chambers. The 
boilers are each 14ft. 10in. mean diameter, and 10ft. 6in. 
long, having three corrugated furnaces of 4ft. outside dia- 
meter. Each boiler has 262 tubes, 3}in. external diameter, 


and 6ft. llin. long between tube-plates, the total heating | 


surface being 4320 square feet. The working steam pressure 
is 1601b. per square inch, and the machinery developes 
1320 indicated horse-power in ordinary work at sea on a low 
consumption of fuel. 

A minor, but noteworthy feature—from the point of view 


of economy of labour and general convenience—of the stoke- | 


hold arrangements of the Turret steamers is the manner in 
which the ashes are discharged overboard. Taking the place 


of the usual hoisting of ash buckets is the hydro-pneumatic | 


ash-ejector, patented and introduced by Mr. Horace See. 
Briefly described, this apparatus consists of a hopper standing 
a convenient distance above the stokehold floor, and fitted 
with a substantial cast iron cover. This hopper opens down 
into a large pipe, which is thence inclined upward at an 
angle of about 60 deg., and leading out through a flap discharge 
valve in the ship’s side, above the water-line. Into the 
bottom of this pipe enters the nozzle of the ejector, from 
which a jet of water, forced by the bilge pump, is allowed to 
issue when wanted. With the water-jet flowing through this 
pipe or conveyor tube and discharging overboard, the cover 
is lifted from the mouth of the hopper, and the ashes are 
simply shovelled in, being caught by the stream of water as 


chey fall and carried along with it, aided by the suction 
caused by the passage of the water. To prevent any risk of 
clogging, air is admitted with the water, this being accom- 
plished by the presence of an air valve in the inclined con- 
veyor pipe. The ashes are removed as fast as they can be 
shovelled into the hopper, and the whole operation is simple 
and cleanly, and a considerable saving of time and labour. 








THE CONVERSAZIONE OF THE ROYAL SOCIETY. 





Last Wednesday night at the conversazione of the Royal 
Society Dr. Alexander Muirhead exhibited at work the latest 
improvements in the apparatus for sending and recording 
messages by Atlantic cables, and the signals were sent 
through an artificial cable, presenting as nearly as possible the 
electrical conditions of a real one. He also described the 
new cable to be laid between Valentia, in Ireland, and 
Heart’s Content, in Newfoundland, in the autumn of this 
year. It is the heaviest cable for the purpose ever made. 
The deep sea portion, exclusive of the whole of the shore ends, 
weighs, including its sheathing, over three-quarters of a ton 
per nautical mile. The copper conductor is extra large, 
weighing 650 lb. per knot, and the gutta-percha 400 lb. per 
knot. No. 11 pure copper wire runs through the centre of the 
cable, and it is surrounded with strands of finer copper wire. 
The length of the cable is 1850 knots. At present from 
eighteen to twenty words per minute are sent through 
Atlantic cables; it is hoped to get fifty words per minute 
through the new one. The 1865 and 1866 cables between 
Ireland and Newfoundland have been abandoned. At present 
the 1873, 1874, and 1880 cables by that route are working; 
and the 1894 cable, if laid successfully, will make the 
fourth. The example of making artificial Atlantic 
cables for home experiments was set by the late Mr. 
C. F. Varley in early days. The artificial line used on 
Wednesday by Dr. Muirhead, made of folds of tin-foil with 
paraffined paper between, consisted of a strip of tin-foil six- 
teen miles long, 2?in. wide, and half an acre in superficial 
area. He also exhibited Lord Kelvin’s syphon recorder, and 
his own automatic curb transmitter in operation in connection 
with the artificial cable of the same capacity and conductor 
resistance as the Atlantic cable, which is to be laid next July 
by the Anglo-American Telegraph Company. The capacity 
of the artificial cable is 800 microfarads ; and the resistance 
of the conductor 3350 B.A. units. 

The Rev. F. J. Smith, M.A., of Trinity College, Oxford, 
exhibibted a torsional ergometer or work measuring machine, 
used with a mechanical integrator and as an electrical governor 
for measuring the angle of torsion of the shafts of steamships, 
and for other purposes. When the system of pulleys and 
shafts is rotating, the angular displacement between the ends 
of the shaft has to be accurately determined. He says that 
he has used three methods for making this determination. 
The first depends on the phenomenon of the retention of an 
image by the organs of vision for a small fraction of a second. 
The second method depends on the reversal of the motion of 
the image of a rotating object by means of a combination of 
mirrors revolving at half the angular velocity of the object, 
and in the same direction. The third method is by the 
introduction of differential gear. 

Mr. Henry Wilde, F.R.S., of Manchester, has a theory that 
the exterior of our earth is permanently magnetic; also 
that an interior one is movable and magnetic, rotating in 
the plane of the ecliptic, 234 deg., and loses one revolution in 
960 years, or 22°5 of a degree annually; he assumes, also, 
that the internal sphere is electro-dynamic. He exhibited 
two globes one within the other, and each containing a coil 





— 

of insulated wire, through which currents of electric; 

be sent, and mounted so that their motions soula 2% ld 

as to agree with his hypothesis. By placing a compass ro 

different parts of the outer globe, he obtains the same = <e 

tions and dip as are. found in nature, so considers that he wd 
roved his case, or at all events has done so until some better 
ypothesis is brought forward. : 

Professor Sylvanus Thompson exhibited some il] 
of polyphase electric currents, among which one o 
striking was the revolution of a copper egg i 
magnetic field; it could not get out of the field. 

Mr. Henry A. Fleuss exhibited a mechanical pump for tl 
rapid production of high vacua, and vacuum tubes exhausted 
by it. It was a double-barrelled air pump worked by 
driving wheel turned by hand, but the essential part of if he 
keeps secret; all he says is, that in the valvular part is q 
special heavy oil, totally free from water. 

Mr. J. W. Kearton exhibited several of his magic mirrors 
on which no image was visible to the eye; but when light 
was thrown upon them from an electric lantern they cast 
reflected images upon a screen. His mirrors owe their 
peculiar properties to curved elevations and depressions jp 
the polished metallic face, the elevations producing figures in 
shade by scattering of light, and the depressions, figures jn 
light by condensing rays reflected from the mirror on to a 
screen. The figures in relief and intaglio are first produced 
by the action of any suitable acid on the metal plate, and 
are then polished down until they disappear to direct vision 
after which the surface of the mirror is electro-gilt. i 

Mr. Killingworth Hedges exhibited a model of his method 
of transmitting force by spheres or balls. Instead of water 
as a medium, balls, each having a crushing strain of fifteen 
tons, are used; and any pressure on one end of the row of 
balls is immediately transmitted positively to the other, the 
tube in which they are contained running round corners, and 
up and down in the same way as the hydraulic pipe. At the 
bends the tube containing the row of Palle has to be made 
with care, and to be very smooth inside. 

Mr. Hedges had on view a diagram suggesting the applica. 
tion of his invention to the opening and closing of the water- 
tight doors of a ship from the conning tower. So far, 
experiments with the method have been carried on up to a 
—e of 150ft., over which, he states, the friction was 
slight. 

Among the other objects of interest exhibited were an 
instrument for photomicrography, by Prof. Hunter Stewart 
and Mr. Henry Cunynghame, in which, for great steadiness, 
the application of the lathe system is applied to the camera, 
which slides along an iron bed ; the focussing screen is at one 
end, and does not move, and while the operator is sitting 
near it, he has the means of making all the necessary but 
distant, coarse and fine adjustments. 
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LEGAL INTELLIGENCE. 
QUEEN'S BENCH DIVISION, 
Before Mk. JUSTICE KENNEDY. 
28th April, 1894, 
MUIRHEAD AND ANOTHER ¢@, THE COMMERCIAL CABLE COMPANY, 

THIS was a very important action brought by the Messrs. Muir- 
head, the owners of Muirhead’s patents for duplicating submarine 
cables, to recover royalties from the defendant company in respect 
of the use by the defendants of the patented inventions upon their 
two cables joining the United Kingdom and the United States. 
The claim in the action was for two quarters’ royalty, payable 
under an agreement dated the 2nd January, 1884, and amounting 
to the sum of about £3000. But the real question to be decided in 
the action was whether the defendants were liable to pay royalties 
to the plaintiffs during the whole term of certain American 
ey such royalties amounting in the whole to the sum of about 
£45,000. 

The trial occupied eight days, from the 28th February to the 
7th March last, and judgment was given on Saturday last by Mr. 
Justice Kennedy, before whom the action was tried. 

The plaintiffs were represented by Mr, Finlay, Q.C., Mr. Bous- 
— Q.C., and Mr. Pollard, instructed by Messrs. Trinders and 
Sapron. 

‘he defendants were represented by Sir Richard Webster, 
Q.C., Mr. Moulton, Q.C., and Mr. Arthur J. Walter, instructed by 
Messrs. Budd, Johnson, and Jecks, whilst Mr. Carpmael held a 
watching brief on behalf of interested third parties, 

Under the licence granted by the plaintiffs to the defendants, 
the defendants were entitled to use inventions patented by the 
plaintiffs in England, the United States, Canada, and France, and 
the licence was expressed to continue so long as any of the 
patents should “last.” 

The term of all the English patents included in the licence 
expired on the Ist July, 1891; but one of the American patents, 
which had been granted in 1880, had been granted for the term of 
seventeen years, and would not expire till 1897, whilst the 
Canadian patents would not expire till 1895. The contention 
of the defendants was that the American patent of 1880 and the 
Canadian patents were granted for inventions which had been 
previously patented in the United Kingdom, and that hence by 
virtue of Section 4887 of the revised Statutes of the United States, 
the American patent of 1880, though on its face granted for the 
term of seventeen years, expired at the same date as the English 
patent of 1876, viz., in the year 1890; and that the Canadian 
patents, by virtue of the American Patent Act of 1870, expired 
witb the corresponding English patents, so that on the Ist July, 
1891, when the last of the English patents expired, all the terms of 
all the patents included in the licence had come to an end, and 
that no royalties were any longer payable. 

The real fight in the case was upon two points :—(1) Was the 
invention contained in the English 1876 patent the same as the 
invention in the American [880 patent’ (2) Assuming the iden- 
tity of these two patents, did the American law cause the American 
patent, de facto and without any decision of any American court, 
to lapse at the date of the corresponding English patent of 1876 ' 

As will be seen by the judgment of Mr, Justice Kennedy—an 
extract from which will be found at the end of this report—all the 
points of law which were raised by the defendants were found by 
the learned judge in their favour, but he found in favour of the 
plaintiffs on the question of the identity of the inventions ; holding 
that the American 1880 patent was granted for an invention dif- 
ferent to that contained in the English 1876 patent, and that the 
— were therefore entitled to receive royalties during the 
ull term of the American 1880 patent, 

In order that our readers may understand the scientific points 
raised in the case, we have prepared a sketch of a model of a com- 
plete installation of Muirhead’s duplex cable system, which was 
used at the trial, and which was designed and personally con- 
structed by Mr. A. J. Walter, the defendants’ junior counsel. Put 
shortly, the 1876 English patent covered Muirhead’s invention of 
reducing the retardation of the current in the bridge arms by 
substituting for the high resistance formerly used in the bridge 
arms—to prevent their shunting effect upon the current—split 
condensers, one in each arm of the bridge, whereby the shunting 
effect was equally well eliminated, and a much clearer and more 
sharply defined and quicker signal was obtained. : 

The general principle of the duplex system is probably sufti- 
ciently well wadeeteed by the general body of our readers ; but 


put shortly it amounts to this, 
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ble on the ocean bed, in addition to possessing resistance, 
a... acho a Leyden jar effect, viz., it has a “capacity.” An arti- 
ficial cable consisting of a large number of sheets of tinfoil and 
raffined paper is prepared, corresponding in resistance and 
S city to the real cable. A battery is arrai in connection 
er 9 two keys, 80 that, by depressing one or other of these keys, 
ne terminal of the battery is put to earth, and the other terminal 
4 connected with the apex of the bridge. The current flows 
through both arms of the bridge, and into the real and artificial 
cables, and through them to earth and back to the battery. As 
the resistance and ca ity of the real and artificial cables are the 
same, the current divides equally between the two arms of the 
bridge, co that the poteritial at the points B and C in the d rm 
are the same, and hence no current flows between the points B and 
C through the recording instrument at the sending station, but 
the current passing through the cable reaches the recorder at the 
receiving station, and deflects the needle of its gaivanometer, 

When, of course, operators are at work at both ends of the cable 
the action will be readily understood. Assuming that the operator 
at the end marked America has po ta his key and sent a 
current into the cable and artificial cable, the potential at B and C 
remains constant, and no deflection of the recorder at the sending 
end is noticed, but assuming that at the same instant the operator 
at the English end has sent a current into the cable by depressing 
his key, the effect of this will be either to raise or to lower the 

tential at the point B, and hence a flow of current is determined 

yetween Band C, and the recorder at the American end of the instru- 

ment will move. It will beseen that, of course, a similar effect in 
the recorder at the English end is produced by the action of the 
operator depressing his key at the American end, and that hence 
the recording instruments at each end are only affected by currents 
sent from the other end of the cable. * 

The chief point, in which Muirhead’s 1876 patent was an advance 
upon earlier knowledge upon the subject, consisted in the removal 
from the arms of the bridge of the very high resistance of which 
they were formerly constructed, and substitatin therefor arms of 
low resistance, and a condenser in each arm of the bridge, each of 
such condensers consisting of a series of plates of tinfoil insulated 





with paraffined paper and constituting a series of Leyden jars 
interposed in each arm of the bridge and causing a break in the 
continuity of the metallic circuit of the same, as the inside of the 


Leydon jar is cannected with one part of each bridge wire, and the 
outside with the other 


oae another by a vulcanite plate, the whole being insulated from 
the earth, 


| 


re shown diagrammatically in the model | for the same invention, although the duration of the American 
at 8’, which consists of a couple of brass plates insulated from | patent has not been limited, as it ought to have been, upon its 


| 


be for seventeen years, from November 16th, 1880. Primé facie, 
therefore, it would last until November 16th, 1897 ; but, being a 
United States patent, it was governed by American law, which 
enacted that ‘every patent granted for an invention which has 
been previously patented in a foreign country shall be so limited 
as to expire at the same time with the foreign patent, or, if there 
be more than one, at the same time with the one having the shortest 
term, and in no case shall it be in force more than seventeen 
years.” Having also referred to Rule 162 (United Stated Rules 
of Practice), his Lordship said it had been, in his view, decided 
by the American cases that, although an American patent 
had not upon its face been limited, but contained an 
express grant of the patent rights for the full term of seven- 
teen years, nevertheless, by operation of law, if the invention had, in 
fact, been primarily paten abroad and the foreign patent had 
expired before the seventeen years’ term had run out, the American 
patent would expire at the same time. It was also settled law 
that the United States statutes were not to be interpreted as 
invalidating ab initio a patent wherein, although it is for an inven- 
tion previously patented abroad, the grant was not limited, but 
was for the full term of seventeen years. The statutes were to be 
construed simply as curtailing the effect or duration of the grant. 
In other words, the patent is a valid grant, but is good only for 
the shorter term, and expires at the expiration of the foreign 
patent of which it is a copy. That being the state of the 
American law as to patents, the defence to the plaintiffs’ claim 
was that the plaintiffs American patent of 1886 was for ‘‘an 
invention which had been primarily ——- in a foreign country” 
—viz,, the English patent granted to Mr. Muirhead in 1876, 
No. 2564, which expired not later than July Ist, 1891 — and 
that the American patent, being in substance the same as 
that of 1876, the former, by operation of American law, terminated 
on July Ist, 1891, though on its face it was expressed to last for 
seventeen years from November 16th, 1880, In reply to that the 
plaintiffs raised two set of contentions, one purely legal and the 
other partly legal and partly of fact and tome upon the con- 
struction of the English and American patents and the inferences 
to be drawn from the scientific evidence. First, as to the law. 
The plaintiffs say that, as between a patentee and a party charged 
with infringing the patent, the alleged infringer may, according to 
American law, succeed by proving that the American patent has 
expired because of the expiration of a prior foreign patent granted 


face to the duration of the foreign patent ; yet that line of defence 
is not open to a licensee as against his licensor, because to establish 
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MODEL OF MUIRHEAD’S 


It will be of course apparent that with the varying conditions of 
atmosphere and temperature to which the real cable is exposed, as 
compared with the artificial cable, changes in the relative electrical 
resistance and capacity of the real and artificial cables would have 
to be made from time to time; and though in the 1876 patent no 
specific directions were given as to the means of adjusting these, it 
was given in evidence by the defendants’ wit and admitt 
by the plaintiffs’ witnesses, that in order to work the 1876 com- 
bination, some means of adjusting the resistances of the arms of 
the bridge would have to be made ; and it was proved that this 
was usually done by the insertion of resistance-boxes of low 
resistance, in one or both of the arms of the bridge. 

In Muirhead’s 1880 patent a rheostat for this purpose was intro- 
duced at the apex of the bridge, such rheostat being merely a resist- 
ance boxin a convenient form, but it was alleged by the plaintiffs’ wit- 





nesses that the great advantage of this form of varying resistance | 


was that, whilst it enabled a ready adjustment of the resistances of 
the arms to be made by merely turning the handle of the 
rheostat, it preserved constant the sum of the resistances in the 
two arms of the bridge, as the effect of moving the arm of the 
rheostat was to deduct from one arm as much resistance as it put 
into the other. The introduction of this rheostat, which was 
included in all the claims in the American 1880 patent, was all 

by the plaintiffs to constitute a great advance in the electrical 
efficiency of the apparatus, and to differentiate the American 1880 
patent from the English 1876 patent. 

A large body of scientific evidence was called. For the plaintiffs: 
Prof. Silvanus Thompson, F.R.S., Lord Kelvin, F.R.S., Sir Fredk. 
Bramwell, Mr, ae Mockeridge, Mr. John Imray, Mr. Herbert 
Taylor, Professor J. I, Bottomley, Messrs. Muirhead, and Dr, John 
Hopkinson, F.R.S. 

For the defendants there were examined Professor Andrew 
Jamieson, Mr. J. Swinburne, Mr. H. R. Kempe, of the Post-office, 
Mr. John Gott, Mr. Frank Jacob, manager to Messrs. Siemens, 
- Sir H. E. Mance, lately in the Indian Government Telegraph 
Service, 

_ The learned Judge, at the conclusion of the case, reserved 
judgment, and on Saturday last delivered a written judgment, 
from which we extract the following :— 

Mr. Justice Kennepy having outlined the nature of the claim, 
referred to the written agreement of January 2nd, 1884, under 
which the plaintiffs had granted the defendants licence to use 
their patents. The only important part of that agreement for the 
purpose of deciding the case was, he said, the first article 
thereof, viz.:—‘‘The inventors grant to the company the 
right to apply this said patented duplex apparatus to the 
above-named cables. This grant is made for the whole 
period during which the patents shall last. . ~ ae 
clause further bound tke plaintiffs—the inventors—to give 
to the defendants all the benefits uf any improvements which 
they might make in their system — the he ego» f 
of this licence, For the purposes of this action, his Lordship said, 
it might be taken that this ment was carried out by both 
parties up to July Ist, 1891, and it was the quarterly payments due 
subsequent to that date down to December 25th, 191, that the 

laintiffs now sought to recover. The action had an interest far 

yond these amounts, however, for if the plaintiffs were entitled 
to recover them, it followed that they were entitled to similar 
quarterly payments for several su ing years also, The issue 
which was raised was, Was Mr. Alexander Muirhead’s patent, No. 
234,490, dated November 16th, 1880, a patent which, in the 
language of the article of the ement he had referred to, was 
“lasting” after July Ist, 1891? The plaintiffs contended that 
it was, and if it were not, the defendants were entitled tc 
judgment. The determination of that issue involved some 
important issues of law and some complicated questions of 
fact of a scientific and highly technical character, the trial 
of which occupied several days. The plaintiffs’ patent of 1880 
was granted by the American Patent-office, and was expressed to 
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it the licensee had to attack the validity of the patent. The 
learned Judge held that the plaintiffs’ view upon that point was 
wrong, and that the defendants were not estopped from setting up 
pany Fst that the American patent had expired with the 
English one of 1876, if those patents were the same in substance 
po effect. He also decided that on the evidence the fair inference 
was that the patent of 1876 had been granted with Mr. Alexander 
Muirhead’s knowledge and consent, and that the United States 
law was applicable if it was found, in fact, that the English patent 
of 1876 anticipated that granted in America in 1880. Lastly, he 
had been asked to hold that he could not, sitting here, find that 
the American patent had expired without proof of a decision in 
the United States Court to that effect. This action was, however, 
he pointed out, brought upon a written agreement, which 
expressly provided that it was to be construed as an English 
contract, and that all questions or disputes arising thereout should 
be determined by a competent English tribunal. How could it, 
therefore, he said, be successfully argued that he ought to 
refuse to try the questions raised in this action between the 
parties? The learned Judge continued :—Having thus dealt with 
the various legal contentions, he came to the more difficult but 
most interesting part of the case—viz., Were the defendants right 
in their allegation that the plaintiffs’ American patent of 1880 was 
the same invention as that for which the 1876 patent had been 
granted them in England? Unless the defendants were right in 
that, the defence to the action entirely failed, and the plaintiffs 
were entitled to judgment. In dealing with this portion of the 
case, the learned Judge, after some prefatory remarks upon the 
highly technical nature of the evidence and the very convenient 
mode in which the American cases and statutes had been laid 
before the Court, proceeded to deal with the general principles 
established in these American cases as applicable to this action, 
and observed that as laid down in ‘‘ Brush Electric Company 
v. Julien Electric Company (41 Fed. Rep.) if there were any 
doubt upon a question of the identity of an American patent 
with that of a foreign one, the patentee was entitled to the 
benefit of such doubt, as the policy of the law was to support the 
patentee’s rights. The learned Judge also referred to the case of 
** Siemens v. Sellars” (123 U.S. Rep 276) and Judge Cox’s judgment 
in the “ Electric Accumulator Co, v. Julien Electric Co., Limited (64 
Off. Gaz. 559) upon the questions of infringement and as to the true 
test of identity in patents ; and, continuing, asked :—(1) Is the prin- 
cipal invention of the American patent of 1880 found in the English 
one of 1876? (2) Is the subject-matter of the one the same as 
that of the other? (3) Could both the patents have been 
n in America! (4) Would a person skilled in this art, 
rom reading the description of the English patent ot 1876, 
be able therefrom to construct the apparatus described and 
claimed in the American patent of 1880! Those questions 
involved, in his opinion, the principles deducible from all 
the American cases as to the identity of the patents of 
1876 and 1880. The claim of the 1880 patent was one of the 
narrowest kind, and was for a particular combination only. The 
elements forming that combination were admittedly old. ‘‘ My 
invention,” says the patentee, ‘‘relates to duplex telegraphs of 
the class worked on the bridge or differential system.” ‘‘The 
object is more especially to reduce the retardation of the signals 
and increase the s of transmission of submarine telegraph 
lines, which ends I attain by certain novel combinations and 
adjustments of old instrumentalities set out in the claims at the 
end of this specification.” The defendants, in order to succeed, 
must establish beyond all doubt that this particular combination 
of old instrumentalities—the working of which undoubtedly, said 
the learned Judge, produced commercially better results than had 
ever been obtained Nctere was to be found in the earlier patent 
of 1876. Put shortly, the distinction seemed to him to consist 





in the method and means of adjustment—that was, the maintaining 
the proper balance. He was satisfied upon the expert evidence 


resistance placed at the apex of the bridge arms, and therefore in 
such a position as not merely to afford an easy and sufficient means 
of varying the resistances so as to get the ratio which gave a balance, 
but also to maintain the sum of the resistances of the two bridge 
arms constant, was a very important part of the 1880 combination. 
On all the evidence he was clearly of opinion that the patent of 
1876 did not contain the same combination as was found in the 
American patent of 1880, and that in his opinion the latter was a 
good and novel patent. There would, therefore, be judgment for 
the plaintiffs for £3566 1s. 5d., and costs. 

A discussion took place as to whether or not the plaintiffs were 
entitled to interest on that amount at 5 percent. It was finally 
decided that the question should be subsequently mentioned to his 
Lordship, counsel in the meantime to agree as to the exact 
amount of such interest, if payable. Execution was stayed for 
twenty-one days to consider the question of an appeal. 





HIGH COURT OF JUSTICE. 
APRIL 27TH, 1894, 

Before Mr. JUSTICE STIRLING. 
WISE AND OTHERS % METROPOLITAN ELECTRIC SUPPLY COMPANY. 
The hearing of this case was concluded on the 27th ult. 
Mr. Graham Hastings, Q.C., having been heard in reply upon 
the whole case, 
Mr. JUSTICE STIRLING proceeded to give his judgment, in the 
course of which he said that this was an action brought by five 
plaintiffs, who were tenants and occupiers of houses in Manchesier- 
street, Manchester-square, against defendant company, who 
had erected works in the neighbourhood of that street for the 
supply of electricity for lighting and other purposes to the 
houses in the surrounding district, and sought to restrain the com- 
pany from carrying on their business in such a way as to cause a 
nuisance to the plaintiffs by three different modes, viz., by vibra- 
tion, noise and smoke, smuts and grit. The defences put forward 
by the company were twofold—first, it was said that they did not 
carry on their business in such a way as to cause an actionable 
nuisance to the plaintiffs ; and, secondly, that even if they did the 
only remedy of the plaintiffs was by compensation under section 
17 of the Electric Lighting Act, 1882, and not by way of injunction 
or damages. With regard to the second of these defences his 
Lordship idered it y for him to go into the subject, 
because it so happened that since the hearing of this action was 
first commenced the identical question had been raised before Mr. 
Justice Kekewich in a case decided by him during the present 
sittings—‘‘ Meux’s Brewery Company 7. City of London Electric 
Lighting Company,” reported in the Times of April 20. Mr. 
Justice Kekewich appeared to have fully considered the 
question, and dealt with all the material points. If a 
few of the points taken in this case had not been touched upon 
his Lordship did not think that, had they been taken before Mr. 
Justice Kekewich, they would have affected the conclusion at 
which he had arrived. Under these circumstances it would not be 
right for him—Mr. Justice Stirling—to enter into the question 
again. He, therefore, should proceed upon the basis of the con- 
clusion at which Mr. Justice Kekewich bad arrived upon the 
question of law, and accordingly must start with the assumption 
that the defendant company was not entitled to carry on its works 
in such a way as to cause a nuisance to its neighbours. Upon that 
two questions arose—first, whether, in fact, the nuisance was 
caused by the works; and, secondly, what was the remedy of 
the plaintiffs in respect of it. On the question of what constituted 
a nuisance his Lordship referred to the case of ‘‘ Walter v. Selfe ” 
(4 Dand §., 315), where V.C. Knight-Bruce defined it as ‘an 
inconvenience materially interfering with the ordinary comfort 
physically of human existence, not merely according to elegant or 
dainty modes and habits of living, but according to plain and sober 
and simple notions among the English people.” That had been 
referred to and approved of in many cases, and particularly by 
Lord Selborne in ‘‘ Fieming v. Hislop” (L.R., 11 App. Cas., 691), 
where he said, referring to ‘‘ Walter ~. Selfe,” that that case and 
‘all the cases which have followed it have laid down this proposition 
in substance, and very nearly ir words, if I am not mistaken, 
that what causes material discomfort and annoyance for the 
ordinary purposes of life to a man’s house or to his property is to 
be restrained, subject, of course, to any question which the circum- 
stances of the particular case may raise, and that although the 
evidence does not go to the length of proving that health is in 
danger.” His Lordship then referred to the evidence as to the 
existence of the vibration, and to the means which had been 
adopted by the defendants to get rid of it, and said that it must 
be taken upon the evidence that there was, in fact, a substantial 
amount of vibration in the plaintiffs’ houses, due to the 
working of the defendants’ engines. Did that in law con- 
stitute a nuisance? The test to be applied was that suggested 
by V. C. Knight- Bruce, and adopted by Lord Selborne — 
viz. did it cause ‘material discomfort and annoyance 
for the ordinary purposes of life?’ The plaintiffs spoke very 
forcibly as to the vibration. They also mentioned the fact of 
noise, but it seemed that the real substantial complaint was as to 
the vibration. The complaint as to the noise might perhaps be 
regarded as a kind of appendix to the vibration. His Lordship 
then further examined the evidence upon the question of the effect 
of the vibration upon the houses, remarking that one of the most 
remarkable features of it, as pointed out by the scientific witnesses, 
was its fitfulness. Sometimes it would be felt more in one room and 
sometimes in another, now in one house and nowin another. But 
taking the evidence of the witnesses as honest statements giving 
a fair account of what was experienced in the houses, his Lord- 
ship came to the conclusion that a case was made out of 
interference with the enjoyment in the ordinary way of these 
houses. The ordinary occupation of people living in them was 
interfered with, and there was evidence that the occupants were 
unable to enjoy their ordinary rest. The evidence had been given 
with moderation and without ee, though, perhaps, a 
little colouring had been introduced; but a substantial case of 
nuisance from the vibration had been made out. As to the noise 

ioned by the inery, his Lordship did not come to the 
same conclusion. It was not a serious matter of complaint. Still 
less so was the complaint as to smoke. He accepted the 
statement of the defendants’ engineer that during the coal 
strike inferior coal had to be used, which might have caused 
some annoyance, but there was no case for an injunction or 
damages as to either noise orsmoke. That, however, was not a 
serious part of the case, and had not materially increased the costs 
of the action. It followed that the Court ought to grant an in- 
junction and an inquiry as to damages. That injunction and 
inquiry, however, would be postponed for a time. The company 
had been unfortunate, and ever since October, 1892, they had done 
their very best to remove all ground of complaint. If they had not 
succeeded, it was no fault of theirs, e@ case presented an 
engineering problem which was apparently entirely new and very 
difficult, and the company ought to have a fair opportunity of 
completing the remedial works upon which they were still 
engaged. Having regard to the difficulty of the subject, and the 
uncertainty of the success of the means which could be adopted, 
it was fair to suspend the injunction for three months. The in- 
junction and inquiry as to damages would be confined to the 
subject of vibration, and the defendants would not be precluded 
from applying, if necessary, for a further extension of time. The 
defendants must pay the costs of the action.—TZimes. 

















THE landing stage at Braila connecting with the local 
nger steamers running to Galatz collapsed on Monday when 

it was crowded by excursionists, The captain of the British steam- 
ship Jersey jumped into the water and saved no fewer than seven 





that the introduction of the ‘‘three-terminal” rheostat of low 


lives, but many were drowned. 
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CATALOGUES. 





Jardine, John, Nottingham. Patent Special and General Goods, 
including Plummer Blocks, Shafting, Collars, Couplings, Pulleys, 
Brackets, and Belting. 

Leeds and London Electrical Engineering Company, Limited, 
Leeds and London, Lowrie-Hall Electric Converter. 

Bagshaw, J., and Sons, Limited, Batley, Yorkshire. Wrought 
Tron Pulleys, Shafting, and Friction Coupling. 

Baldwin, James, Devonshire Brass Works, Keighley. Baldwin’s 
— — Accessible, Removable, and Renewable Feed Check 

alve, &c. 

Waterhouse Elecirical Manufacturing Company, Limited, 67, 
Southwark Bridge-road, London. Waterhouse Arc Lamp. 

Wilkinson, G., and Sons, Keighley. Engineer’s Machine Tools. 
Lathes, hollow spindle turret lathes, two spindle boring machines, 
surfacing lathes, dynamo wire lapping machines, wheel lathes, 
planing machines, slotting machines, drilling, punching, and other 
machine tools. A nicely got up catalogue with name on back. 

Ruston, Proctor, and Co., Limited, Lincoln. Fixed and 





ee Engines and Boilers, Winding Engines, and Traction 
ngines, 

Hulme and Lund, Manchester. Pumping Machinery, Valves, &c. 

Grantham Crank and Iron Company, Limited, Grantham. 
Vertical Boilers of various kinds. Locomotive type Boilers, 
Cornish, Lancashire and Marine type Boilers. 

Riehle Bros. Testing Machine Company, Philadelphia, Pa., 
U.S.A. Designers and Constructors of 2: Machinery. 

Cole, Marchant, and Morley, Bradford. Corliss Engines with 
Morley’s Patent Gear. 

Magnetic Filter Company, The, 32a, Euston-square, London, and 
Liverpool. Spencer's etic Filters, 

Menzies, James, and Company, Glasgow and London. All kinds 
of tea y “lame + Tubes and Fittings. wr 

Stover acturing Company, Freeport, Ill., U.S.A. ind- 
nik, Teitealiadal. 

Jeffrey Manufacturing Company, Columbus, Ohio, U.S.A., and 
Eagland; John Davis and Son, by. Coal Mining Machines, 
——. and Conveying Machinery, Chain Belting. 

Platt Brothers and Company, Limited, Hertford Works, Oldham. 
Machinery for Opening, Carding, Drawing, and Combing Cotton. 

Thornton and Crebbin, Bradford, Youn. Makers of Iron and 
Steelworks’ Machinery, Shipbuilders’ and Boilermakers’ Tools, &c. 
_ Caddy and Company, Limited, Notti Caddy’s Patent 
Smoke-consuming Chilled-face Fire Bars for all kinds of Furnaces, 

Steward, J. H., 406, Strand, London. Photographic Apparatus, 
Cameras, ‘‘ Rectiform” Lenses. 

Berend, O., and Company, 61, Fore-street, London. Special 
Appliances and Materials, Accessories, &c., for Electrical, 
Mechanical, and General Engineers, Ironmongers, and Chemical 
Manufacturers. . 

Electrical Power Sto: Company, Limited, The, London. 
E.P.S. Batteries. ign palace 

General Export Association of Sweden, Catalogue of Swedish 
Exports. Edited by Wilhelm Tesch, M i irector of the 
Association. Stockholm: the Royal Printing Office. This is a 
well got up guide which will be found useful by English merchants, 

Dell, William R., and Son, 26, Mark-lane, London. The ‘‘ New 


American” Turbine and the Fruen Water Wheel Governor; 
Turbines, Vertical and Horizontal, for low and high heads. 

Coward and Ihlee, Engineers, Bath. The Niagara Pulveriser. 

Robinson, A. E. and H., 78, Great Bridgewater-street, Man- 
chester. The ‘‘H. R.” Gas Engine. 

Berend, O., and Co., 61, Fore-street, London. Grease and Oil 
Lubricators, Oil Cans, Grease Fillers, &c. 

Whitmore and Binyon, Wickham Market, Suffolk, and London. 
Roller Flour Mill Machinery. This is a nicely got-up quarto cata- 
logue of the machinery now used in roller flour mills, including the 
various roller mills, and reduction machines for horse feed, six-roll 
mills, scalping and dressing machines, reels, brand dusters, flour 
dressers, most of them being of Messrs. itmore and Binyon’s 
own designs. The catalogue also relates to motive power for flour 
mills, and describes a large mill fitted up for Messrs. James Tucker, 
Limited, Cardiff. 

Vaughan and Son, West Gorton, Manchester. Shafting (Steel 
and Iron), Couplings, Plummer Blocks, and various kinds of 
Brackets, ueaien, Oe 

Wilson, John H., and Co., Limited, Liverpool and London, 
Manufacturers of Lifting Machinery, Steam Cranes, Patent Grabs, 
&c. A nicely got up catalogue, showing fixed and portable jib 
cranes for light and heavy work up to 70 tons, and with jibs up to 
65ft. in length. Harbour cranes, grab d r cranes, concrete 
making machinery, and steam winches. The catalogue easily 
found by the name on the back. 

Craft and Perkins, Bradford. Friction Clutches, Shafting, Belt 


and rr Pulleys, Gearing, &c. 
Wright's Patent Heater Condenser Company, 16, Great George- 
street, Westminster, London. Wright’s Patent Machinery and 


Combinations. This relates to feed-water heaters, steam and 
grease separators, evaporators and condensers, water softeners, 
and to what the makers call their compound cylinder release 


engine. 

Blackwall, Robt. W., 39, Victoria-street, London. Agent for 
Electric Railway, Light, and Power ar Manufactured by 
Albert and J. M. Anderson, Boston, .» U.S.A. 

Hunslet Engine Company, Leeds, Locomotives. A nicely got up 
catalogue of convenient size of main line and contractor’s locomo- 
tivesand locomotives for light and narrow gauge railways, plantation 
and agricultural purposes. Some useful memoranda are given at 
the end of the catalogue. The name is printed on the back. 

Smith and Grace, Thrapston and London. Cast and Wrought 
Iron Pulleys, split and — , with the makers well-known inter- 
changeable screw bush on on also Smith’s adjustable swivel 
bearings and coupling for shafting. 

Denison, Saml., and Son, Leeds. 
Machines and Weighbridges. 

Stone, J., and Company, Deptford, London. Stone’s Side 
Lights. Relates to square and round deck and state-room lights, 
and rolling scuttles, and the maker's now well-known pivoted deck 
house scuttle, with air inlet and outlet ventilating arrangements. 

Mirrlees, Watson, and Yaryan Company, Limited, The, G we 
Patent Toggle Pressure Regulating Apparatus for Cane Crushi 
Mills. This is a nicely got-up catalogue of cane crashing mills, 
fitted with toggle pressure regulating apparatus, by means of 
which springs of the helical and volute form and of comparatively 
small resisting power, are enabled to control the pressure = 
and movement of rolls working under very heavy pressures. is 
arrangement of spring toggles is one of those simple yet final 
inventions which come once in a life to inventors. It is remark- 
ably effective, and has now been in use over three years. It is the 
invention, we believe, of Mr. John G. Hudson, M. Inst. C.E., 
whose name is well known to our readers. 

Sporton, Henry, and Company, Chase Side, Enfield, London. 
Manufacturers of Semi-Positive, Rotary,and Automatic Registering 
and Waste-detecting Wat-> Meters—Sporton’s Patents—&c. 

Lang, John, and Sons, Johnstone, near Glasgow. Lathes, Bolt 
and Stud Machines, Pulley Turning Lathes, Milling Machine, 
Milling Cutters, Gear Cutting Machines, and Screwing , Brae ve 

Bagnall, W. G., Limited, Stafford. Locomotives of every 
description, Light Railway Material, Tipping Wagons, &c. &c. 
The interest now taken in narrow gauge and light rolling stock adds 
value to this catalogue, which contains illustrations, particulars, 
and prices, not only of standard gauge but of all kinds of narrow 
gauge and light rolling stock suitable for lines from 18in. gauge 
and upwards, It also contains prices and particulars of permanent 


Denison’s Improved Weighing 


way for light railways, and of portable railways for colonial and 
plantation purposes. 
Mavor and Coulson, 57, West Nile-street, Glasgow. Electric 





Light and Power. A well illustrated catalogue of the maker's 
electrical machinery and distributing apparatus. 

Hayward Tyler and Co., White Cross-street, London, E.C. The 
“Gordon Duplex Steam Pumps.” This relates to the Gordon 
steam pumps In various sizes, from that suitable to feeding boilers 
up to the sizes required for waterworks. It is made asa 
duplex pump with compound engines both of the horizontal and 
vertical form. 

Dick, Kerr, and Co., Limited, London and Kilmarnock. Gas 
Engines. Relates to single and double-acting gas engines from 
about l-horse power up to 300-horse power in a single apinior. 

Cobbett, W. Willson, 82, Southwark-street, London. ‘‘Scandi- 
navia” Patent Cotton Machine Belting and Elevator Webbing. 
‘‘Saturn” Improved Hair Belting and Beltiug Accessories. 

Worthington Pumping Engine Company, London. Worthington 
Pumping Engine, Horizontal and Vertical, Direct Acting and 
Beam Patterns, High Duty, Triple Expansion, Compound Con- 
densing, Compound and Simple. In this catalogue the vertical as 
well as the horizontal form of Worthi n Pump is illustrated and 
described, and particulars given of both kinds, and of the Worth- 
ington hydraulic pressure pumping engine fitted with compensating 
ex ion gear. 

“eet and Hookham, Limited, Birmingham. The Con- 
tinuous Current Meter, the Alternate Current Meter. 

Lancashire Belt, Belting, and Hose Company. In the mention 
in our last impression of this catalogue, the words ‘‘ bottom belt- 
ing” should have been ‘‘ cotton belting.” 

ood, Walter A., Mowing and ag > Machine Company, 36, 
Worship-street, London. Harvesters, Mowers, and Reapers. 

ing, Maxwell, and Moore, New York, U.S.A. Railway and 

Machinists’ Tools and Supplies. This is a remarkabie catalogue of 
nearly eleven hundred pages, illustrated throughout with excellent 
catalogue engravings. The catalogue is 13in. by 10in., and con- 
tains illustrated descriptions of every class of tool and requisite for 
not only railway works, but for engineering and manufacturing 
works of any kind. The tools and appliances for the numerous 
industries not included in engineering work are also illustrated, 
and the prices given. oe machinery, tinsmith, road- 
making machinery, sawmill machinery, and everything in fact 
that can be required by a great er ny | company owning not onl 
its own rolling stock building works, but its own plant for mes f 
making, and for conduct of the agricultural operations on farms 
for the growth of the fodder for its own horses. It is, in fact, the 
largest catalogue of machine tools and appliances with which we 
are acquainted, and is exceedingly well got up. 








AMERICAN ENGINEERING NEWS. 
(From our own Correspondent.) 

Drawbridges.—Two steel drawbridges are to be built across the 
Illinois and Mississippi Canal, both having centre piers and arms of 

ual length. One of these will be a single track railway bridge, 
120ft. long, 14ft. wide, and with 20ft. clear headway above rail 
level. The pivot pier will be 36ft. diameter, and the turntable is 
to be 20ft. Panaier. The bridge will be turned by hand, the 

ing allowing it to be opened in four minutes, The end lock or 
itches will be operated from the middle of the bridge, and the 
end ings will be provided with cams. The floor will be of 
cross ties placed 12in. from centre to centre, bored out and bolted 
to the track slingers, and the guard rails will be of 6in. to 8in, 
timbers boxed out and bolted and spiked to ties. The live load 
will be 5800 lb. per lineal foot of track, with a floor load of 
10,000 lb. per lineal foot on a wheel base of 15ft., supported on four 
equally-spaced pair of wheels. The other bridge will be 126ft. 
long, 20ft. clear width, with 14ft. clear headway above the floor. 
The pivot pier will be 28ft. diameter and the turntable 26ft. 
diameter, of rim-bearing pattern. The gearing will enable the 
bridge to be swung in a complete circle by one man in four minutes. 
The floor will have 3in,. pine stringers, covered by 2in. pine planks 
and a wearing surface of 3in. oak planks, and the roadway will have 
4in. by 12in, pine guard rails faced with angle iron and raised 
above the floor to allow of slush and mud being swept from the 
roadway. A tramway track will be laid on one side, The end 
bearings will consist of wheel stands with rubber cushions, and will 
be adjustable as to height. The steel is to be made by the open- 
hearth process, and contain not more than ;§, of 1 per cent. of 
phosphorus. Test members must show 80,000 b. ultimate 
strength, 33,000 Ib. elastic limit, and 10 per cent. elongation. 

Indicator cards from locomotives.—In a recent discussion upon the 
distribution of steam in high- locomotives, it was shown that 
in testing stationary engines, the engineer has succeeded in doing 
away with a large part of the drum cord connecting the indicator 
with the moving part of the engine, and has eliminated entirely 
the pipe connection for the indicator. He gets the indicator 
directly upon the cylinder. It seems impossible to accomplish as 
much as this in tion with | tive work. In some experi- 
ments to determine the influence of the indicator pipe upon the 
form of the card, an indicator was attached close to one end of 
one of the cylinders of an experimental locomotive, and a pipe 
arranged to connect the same cylinder end with a second indicator, 
located above the top of the valve-box. The arrangement of the 
second indicator was in every way similar to that employed in road 
tests of locomotives. The pipe used was 34ft. in — and jin. 
diameter. It was carefully bent to shape and covered. Series of 
cards were taken from both indicators simultaneously, and the 
indicators were then reversed in position and the work repeated. 
As the speed increased a very noticeable difference was found in 
the form of the cards, those from the indicator upon the cylinder 
being always much smoother in outline than the cards upon the 

ipe. There was also an actual difference in the size of the cards, 
The pipe enters into the results as a retarding nt upon the 
action of the indicator, which is attached to it. When the motion 
of the indicator pencil is slight, as during exhaust, both indica- 
tors gave the same record; but when the exhaust valve of the 
engine closes, and there is an acceleration of pressure to be 
recorded, the upward movement of the pencil of the pipe indicator 
is slower than that of the indicator on the cylinder. As a result 
the compression line from the indicator upon the pipe runs lower 
than the compression line from the indicator on the cylinder. 
Again, at the beginning of the stroke, the indicators start out 

retty well together, but during the rapid fall of pressure just 
ow and after cut-off the pipe indicator comes down more 
slowly and gives an expansion line higher on the card as “a 
with the ex ion line from the indicator on the cylinder. e re- 
sult is that the card from the indicator on the pipe is larger than the 
card from the indicator on the cylinder. The record shows that 
for a speed of 564 miles per hour the mean effective pressure given 
by the indicator on the cylinder is to the mean effective pressure 
given by the indicator on the pipe, as 1 is to 1°17 ; or, if we accept 
the record of the indicator on the cylinder as true, the ae of 
the pipe indicator is in error to the extent of 17 per cent. It is 
evident from the results of the experiments that the pipe affects 
the accuracy of all data which may be derived from the card. 
Thus the pipe indicator shows an excess of steam at cut-off, and a 
still greater excess at release. Its record at the beginning of com- 
pression is nearly true, but at the end of compression it shows less 
steam than it should. Mechanical engineers in charge of locomo- 
tives are beginning to realise the practical advan to be 
derived from a more general use of the indicator, and it is to be 
hoped that the arrangements for indicating may be simplified and 
made as reliable as possible. 

Waterworks dams.—In a we on ‘‘Earth Dams and Reservoir 
Embankments,” presented by Mr. D. FitzGerald before the New 
England Waterworks Association, the practice followed for the 
Boston waterworks reservoirs was described, and the accompanying 
sketch represents a typical section of bank about 65ft. high. The 
slopes are 2 to 1 on the inside, with a berm 6ft. wide about 8ft. below 
the flood level. These slopes are paved on a broken stone founda- 
tion. The slopes on the outside are 2 to 1 down to the berm— 














which is 20ft. below the top—and 24 to 1 below the i 
berm is 5ft. wide. The outer nn are covered with of least 
of loam. The site is stripped of all soil containing organic 
matter, and after the core wall has been started the bank is uilt 
up in 4in, layers, watered ae and rolled. The core wall is o 
concrete plastered with Portland cement on the water side and 
with an occasional buttress on that side to stop the creeping of 
the water lengthwise of thedam. The core wall is in some cases 
carried down 40ft. to the rock, and in other cases is in a com. 
paratively shallow trench when the rock comes nearly to the 
surface. This wall is 10ft. wide at the bottom and 2ft. on top 
Adjoining the core wall on the upstream side is placed selected 
fine and clayey material. The rest of the embankment is of gravel 
or whatever material may be convenient. The slopes, however 
both inside and outside, should be of loose gravel to prevent the 
slipping on the water side when the water is rapidly drawn down 
and to allow any leakage to pass freely away on the lower slope. 
This is an important point too often neglected. ere the 
material on the ee is of a clayey nature a slide is apt to take 

lace, sometimes taking the paving or riprap down with it to the 

ttom of the reservoir. The width over the top of the dam is Lift, 





One of the advantages of a masonry core wall is that no animal can 
burrow through it, and it is more difficult for any small leak to 
grow larger than it isin the case of clay puddle, “In the section 
shown it will be noticed that curved surfaces have been given to 
many of the exterior angles of the section, as they are more natural 
and easier to maintain than sharp corners. The berm on the 
exterior slope is for drainage purposes while the sod is forming. 
A gutter is formed in the berm, with slight slopes lengthwise of 
the dam leading to sod gutters running down the bank, to keep 
the loam from being washed away by heavy storms. At one of the 
Boston dams the lower outlet pipe, 48in. diameter, is laid in 
masonry on a rock foundation on the side of the valley. The core 
wall is carried over and around the masonry ; and besides these 
precautions, frequent cut-off walls have been introduced along the 
ine of the pipe. Another outlet pipe at a higher elevation is 
placed in a tunnel on a rock foundation, at the other side of the 
valley. This pipe is placed in a tunnel, because it is to be under 
pressure. The valve towers or pits are of masonry, and located 
just inside of the core wall, which is continuous behind them. The 
most satisfactory puddle used on these works has been that which 
contained the least water; but it must be made perfectly homo- 
geneous and thoroughly worked. In making a solid bank which 
shall be free from sediment, more depends upon the rolling and 
ramming than upon the watering. High embankments for these 
reservoirs have not settled nese toon }in. in 50ft. 








THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 
THERE was a rather better business done ‘on Change in Birming- 
ham to-day—Thursday—than for several meeti Satisfac- 
tion is expressed that the South Staffordshire an t Worcester- 
shire Trade Wages Board have been able to agree upon the 
new sliding scale amicably without there being, as at one time 
was feared possible, a rupture. The terms of the new scale mean, 
to some extent, an advance of wages, but it is felt to be better 
that this should be conceded rather than that the iron and coal 
trades should be disturbed by fuel difficulties. It is the more 
necessary that matters should go smoothly in the local coal 
trade just now, inasmuch as the ition is a somewhat doubtful 
one in the other districts of the Kingdom which are affiliated to 
the Miners’ Federation. By the revised scale, 14d. od ton, instead 
of 2d, as at present, rise or fall in the average se ling price will 

—_ thick coal miners’ wages ld. per day, the scale affecting thin 

miners remaining the same asnow. According to the amended 
scale, the present basis of 4s. 9d. for the average selling price, 
and de, 4d. and 2s, 8d. for the minimum wages of thick and thin 
coal miners respectively, will not be altered. But the present 
ave selling price of 7s. 5d. may be reduced to 6s. 9d. with- 
out altering the exi yey of wages of 4s, 8d. per day for 
thick coal men, and 3s, 8d. thin coal. The old scale has been in 
operation since 1888. The employers have suggested that the 
new scale should operate automatically every two months, as in 
the iron trade, The men, however, prefer to continue the present 


rule, whereby an faudit of the books to ascertain selling prices can 
be made every four months if either side desire it, e colliery 


proprietors have therefore conceded the point and allowed this 
rule to remain as at present. The men urge that it appears to them 
highly probable that in the event of there being compulsory audits 
every two months some customers would take advantage of the 
new rule by withholding their orders when they thought the next 
audit would show a reduction. This, however, does not take place 
in the iron trade, and there seems to be no valid reason why it 
should do so with regard to fuel. The real trouble seems to be 
that the men’s representatives have sufficient difficulty already in 
collecting the men’s ordinary subscriptions to the Board, and as 
each audit costs £20 they do not desire to increase expenses. So 
comparatively small a matter should not, however, be permitted 
to ae the perfectly automatic working of the scale, and 
doubtless it will not be houses to stand in the way much longer. 

The new arrangement caused sellers to be less inclined to make 
concessions this afternoon both in coal and iron, though further 
than this no appreciable effect was observable. ae i 
were quoted 43s., Derbyshires 44s. to 45s., and Lincolnshires 4 
to 46s. Good Staffordshire forge pigs were quoted 45s, to 46s, , and 
superior foundry 48s. to 50s, 

essrs. R, Heath and Sons, Biddulph Valley Ironworks, Stoke- 
on-Trent, have dro) their quotations 5s, perton, and now quote 
their R. H. or R. D. Crown , £5 12s, 6d.; angles and tees, 
£6 2s, 6d.; and plates, £6 12s. 6d. These figures are for the 
ordinary qualities. The Stour Valley Ironworks of the Corrugated 
Iron Company, Wolverhampton, are to be e by the erec- 
tion of four more puddling furnaces. The puddled will be 
rolled into sheets and then galvanised. The firm evidently do not 
believe that steel is going to supersede the older metal entirely for 
this purpose. 

Mechanical engineers will be glad to learn that ‘‘ the more 
general use of labour-saving machinery” is one of the chief remedies 
recommended for the disadvantages sustained by the Birmingham 
gan trade by reason of foreign competition. This cure was 
suggested by the chairman, Mr. C. Playfair, on Tuesday, at the 
annual meeting of the members of the Birmingham gun trade, when 
they met to consider the report of the Guardians of the Birming- 
ham Proof House, and to transact other business. In order to 
ascertain as far as possible the difference in the two principal 
seats of the industry, two of the guardians recently visted 
Litge. They find that the reason manufacturers there 
are able to sell so much more cheaply, especially in the common 
descriptions of guns and revolvers, is because of the many hours 
worked and the very low rate of wages earned by the men, which 
in most of the branches are from 20 to 40 per cent. less than they 
would earn in Birmingham for the same class of work. In the 
machining department about 90 per cent. of the work is done by 
females, and the inspection is also ©. them, and as perhaps 
four-fifths of the value of be is represented by the labour employed 
Pe it, the Litge manufacturers have in this way bn og advantage. 

e 


If the Birmingham makers are to retain their ti in low-priced 
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= 
ill, in the chairman’s opinion, have to look to the 
- OT on of labour-saving pat: x wound and the introduction 
ge = economical methods of manufacture. Birmingham, how- 
y * still retains its superiority in the manufacture of the better 
pan of guns and revolvers. The members of the gun trade have 
2 or customers to mechanical engineers for some classes of 
achinery for many years t. It is satisfactory to find that 
prospects are bright, not only for a continuance, but likewise for 
an augmentation of the demand. 








NOTES FROM LANCASHIRE. 


(From our own Correspondent.) 
nchester. ~The opinion very generally expressed on the 
PE ere Iron Eechange is that the condition of the market 
here is, perhaps, worse than in almost any other important indus- 
trial centre; certainly there are complaints on all sides that 
sractically no business of any weight is coming forward, and the 
Peodency as regards prices continues in a downward direction, 
The position in the engineering industries remains much as I 
have reported for some time past ; it does not get actually worse, 
but there is no improvement, except, perhaps, that amongst 
machinists there is rather more doing. ; ‘ 

In the coal trade, as I have anticipated previously, the steadily 
increasing depression and the downward movement in prices are 
bringing the wages question again to the front, and the pre- 
liminary steps are being taken prior to some proposed reduction 
being brought before the Board of Conciliation. The Lancashire 
coalowners held an important meeting on Tuesday with the object 
of securing the united support of proprietors throughout the dis- 
trict, including those who are not actually under the Board, when 
the wages question is brought forward, and it is anticipated that 
this will be done before very long. 

The Manchester Iron Exchange on Tuesday was fairly well 
attended, but the business all through was again reported as 
extremely slow. In pig iron users still go on buying only in the 
smallest hand-to-mouth quantities, and in most cases the 
order books of makers are getting very low, with the result 
that there is an increasing anxiety to sell. For Lancashire 

ig iron makers still quote nominally on the basis of about 42s, for 
wd to 42s, 6d. for foundry, less 24 at the works, and where they 
have specially favourable rates of carriage, occasional orders are 
secured at something like these figures; but the lower prices at 
which district brands are being offered are gradually driving them 
out of the market, and to meet this competition local makers are 
not holding firmly to their list rates. Lincolnshire iron as regards 
forge qualities is easier, 403. 6d. net cash being now about the 
maximum figure that is quoted, and this is not —— obtainable, 
whilst foundry remains at about 42s. net cash, delivered here. 
So far as outside brands coming into the market are concerned, 
Middlesbrough maintains its price fairly well, good foundry 
brands not Seng quoted under 44s, 4d. to 44s, 10d, net cash, 
delivered Manchester, but Scotch iron is easier, some brands 
having been reduced by makers 6d. to 1s. per ton, and delivered at 
the Lancashire ports. magne is not now quoted more than 
46s, 6d., with Glengarnock averaging about 49s. to 49s, 6d., net 
prompt cash. 

The manufacturers report the finished iron trade as gettin 

radually worse, and prices continue to give way. Lancashire mes 
North Staffordshire bars are not now quoted at more than £5 10s, 
to £5 12s, 6d. per ton, delivered in the Manchester district, and at 
a meeting of the Hoop Iron Makers’ Association on Tuesday, it was 
decided to reduce the official list rates 2s, 6d. per ton, random 
lengths being now quoted at £5 17s, 6d., and special cut lengths 
£6 2s. 6d., delivered Manchester or Liverpool. 

Business in the steel trade continues extremely quiet, with a 
general weakness in prices, Ordinary foundry hematites scarcely 
average more than 53s, to 53s. 6d., less 24, with ordinary steel 
billets readily obtainable at about £4 per ton, net cash, delivered 
here. In manufactured goods makers of steel boiler plates are 
easier, £6 10s. being now a very general quotation, although some 
still hold out for £6 12s. 6d., delivered in the Manchester district. 

Messrs. Nasmytb, Wilson and Co., of the Bridgwater Foundry, 
Patricroft, near Manchester, have just received an order from the 
Ship Canal Company for ten hydraulic cranes, to be erected at the 
Salford Docks, They have also booked orders for two plants of 
hydraulic pumping engines and presses of the heavy class for 
Egypt, the work sent last year, to which I previously referred, 
having given excellent results, I may also mention that Mr. 
Thomas Daniels, M.I.M.E., who has been assistant - manager 
at the works for the last eleven years, has just been appointed a 
director of the above firm. 

I have previously referred to the very successful well-boring 
operations carried on by Mr. Thomas Matthews, of West Gorton, 
Manchester, for obtaining water supplies for manufacturing re- 
quirements ; and a couple of pumping plants he has recently com- 
pleted for Messrs. Joshua Hoyle and Sons, at their mills in Bacup, 
deserve some special notice. The above firm commenced to search 
for water in an old well, and after some months’ work found at a 
considerable depth what they were advised by the engineers would 
be a permanent supply, but a pump placed in the bore-hole did 
not produce quite the anticipa result. They, however, com- 
menced again from the surface, boring a 16in. hole, the work being 
entrusted to Mr. Thomas Matthews, one of his patent pumps of 
sufficient size being placed in the bore-hole, and the firm have now 
secured an ample supply. This was followed by boring opera- 
tions at another of their mill , and they have now, after nearly 
a year’s work, succeeded in coming upon a similar spring, 
capable of supplying from 30,000 gallons to 40,000 gallons per 
hour. The first of these pumps has a bucket %in. diameter, 
working a stroke of l6in., a ram 6jin, diameter, and the 
engine driving it has 10in. cylinder, with 16in. stroke, The bore- 
hole is, as already stated, 16in. in diameter, and the pump bucket 
is placed 120ft. below, the ram 16ft. below, and the engine 
on the surface. The pump lifts 10,000 gallons per hour when 
running forty-eight revolutions p r minute, and the water is de- 
livered in a constant stream about 12ft. above the ground. The 
second pump has a bucket 12}in. diameter, a ram Sjin. 
diameter, and the engine cylinder is 16in. diameter, all working a 
stroke of 3ft. The bore-hole, in this case, is also 16in. diameter, 
the pump bucket being placed 120ft. below, the ram 25ft. below, 
and the engine on the surface. When running thirty revolutions 
per minute, this —_, lifts 2500 gallons per hour, and the water 
is delivered about 12ft. above the surface in a constant stream. 
Mr. Matthews, I may add, has introduced special methods for 
boring through the hardest strata, and his patent arrangement of 
engines and pumps is specially adaptable for deep borings, where 
on! y a small space is available, as a pump capable of lifting 10,000 
gallons per hour can be placed in a bore-hole llin. diameter. With 
these pumps, which are sometimes driven direct, and sometimes 
with gearing, expensive sinkings and frequent lowering of the 
pumps are avoided, and the upper and lower waters can be 
separated at any given depth, and raised from any portion of the 
bore-hole, 

Although, in the coal trade, no 
the beginning of the month, the 
not having made any official alteration in their list rates, there is 
in other directions some easing down in prices, On one or two 
descriptions of round coal the Manchester firms have levelled 
down their pit and wharf prices 5d. per ton, and colliery proprietors 
here and there, in other Lancashire districts, are also making 
slight reductions. ° At the pit mouth prices still average, however, 
about lls, to 11s. 6d. for fest Wigan Arley, with seconds Arley 
und Pemberton four-foot averaging 10s. to 10s, 6d., and common 
round coals 7s, 6d, to 8s, 6d. per ton. Engine classes of fuel still 
move off fairly well, but supplies are more plentiful, and 
prices as a result not quite so firm. At the pit mouth common 
slack averages 5s, to 5s. 6d.; best slack, 6s. to 6s. 6d.; and burgy 
and through-and-through coal, about 6s, 9d. to 7s, 3d, per ton. 





neral reduction in prices marks 
ncashire Coal Sales Association 


For shipment the demand is very unsatisfactory, and Lancashire 
steam coal does not average more than 8s. 6d. per ton, delivered at 
the Mersey ports; whilst coal at under even this low figure is 
coming in from other districts, 

Barrow.—There is an improved tone in the hematite pig iron 
trade this week, and sales have increased, especially on local 
aceount, Makers, however, do not report any accession of business 
from foreign, continental, or colonial sources, but home sales are 
greater, and there is, generally speaking, a fuller consumption of 

mer qualities of iron, This to a great extent is attributable 
to the fact of briskness in the shipbuilding and engineering trades, 
largely on account of Admiralty orders and the increased con- 
sumption of Bessemer metal. There is, however, practically no 
trade in forge and foundry qualities of metal, and smelters pro- 
duce very little now of this class, 

Prices are easier at 44s, Sid. sellers net cash, and 44s. 74d. 
buyers. Makers are quoting 45s, 6d. for mixed Bessemer numbers 
net f.o.b, There are thirty-six furnaces in blast, one having been 
lighted during the week at Cammell’s works at Workington. In 
the corresponding week of last year thirty-three furnaces were in 
blast. Stocks have increased P sex a the week to the extent of 
1647 tons, and now stand at 136,980 tons, or an increase of 42,357 
tons since the beginning of the year. 

The iron ore trade is quiet, although there is undoubtedly an 
increased local consumption consequent on additional furnaces 
having been lighted. ere is still a small export of iron ore to 
Scotland, Wales, and elsewhere. Prices of ordinary qualities are 
still 8s. 6d. to 9s, per ton net at mines, 

Steel makers are busier in the Siemens-Martin departments. 
The Barrow Steel Company have booked an order during the week 
for 10,000 tons of ship-plates from Messrs. Nelson Bros., -“—~ 
through their Barrow agents, Messrs. Hannay and Clarke. ey 
have also booked 1500 tons of plates from Messrs, Laird Brothers, 
Birkenhead. This is in addition to 5000 tons of plates booked by 
the same company last week from the Naval Construction and 
Armaments Company. Prices are steady at £5 7s. 6d. for ship- 
plates, £5 10s. for angles, and £6 for boiler-plates. A few new 
orders for steel rails have been placed during the pase: few days. 
Tin bars, hoops, billets, and steel castings and forgings are in 
request. Other branches of the steel trade are quiet. 

hipbuilders and engineers are very busy, and in all departments 
reater activity may be expected. e town of Barrow is, however, 
ya email by men seeking work, 

The shipping returns show that the exports of pig iron during 
last week from West Coast ports amounted to 5722 tons, as com- 
pared with 3216 tons in the corresponding week of last year, an 
increase of 2506 tons. The shipments of steel last week only 
reached 8602 tons, compared with 13,603 tons in the correspondi 
week of last year. The exports of pig iron this year to 30th Apri 
represented 133,825 tons, compared with 87,478 tons in the same 
period of last year, an increase of 46,347 tons. The shipments of 
steel to date this year represent 114,898 tons, compared with 
147,539 tons in the corresponding 
32,641 tons, Freights are low, and only a few cargoes are offering. 

The coal and coke trades are steady, and there is an increased 
consumption to note. Prices are unchanged, but deliveries are 
rather more full than of late. 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 


THE coal trade still continues as depressed as ever. 


; Although it 
is reported that 
a a for h 


the cooler weather has slightly improved the 
hold sorts, there is no perceptible difference in 
the Metropolitan and Eastern Counties or local business. Mer- 
chants, however, have got the idea that values will not go much 
lower after the 1s, per ton reduction usually made in May has come 
into effect. Stocks are said to be rather less, owing to the reduced 
output. South Yorkshire coalowners working gas coal seams have 
been endeavouring to come to a common ment about prices. 
They are, of course, naturally reticent in giving information about 
the private conferences that are held, but it is no secret that the 
intention is to endeavour to obtain an advance of 1s. 6d. per ton, 
which was arranged for last year, when, owing to the defection of one 
or two colliery owners, the movement was abandoned. If the coal- 
ownerscould obtain this advance, with a prospect of a correspondin 
improvement in locomotive fuel, the situation would be very muc' 
improved from their point of view. Complaint is freely made as 
to the unprofitable nature of work in the thin seams, and Messrs, 
Newton, Chambers, and Co., of Thorncliffe, gave notice on Tues- 
day to the people employed at Tankersley and Newbiggin with a 
view to closing these pits. The notices will affect nearly 500 hands, 
Mr. Chambers told a deputation of the workmen that they were 
compelled to take this step, as latterly they had been working 
Tankersley and Newbiggin at a loss, It is believed that other pro- 
prietors working the thin seams will be obliged to take a similar 
course, 

Silkstone house coal is now quoted at 10s. 6d. to lls. 6d. per 
ton at the pits; Barnsley house from 8s, 6d. to 9s. 6d.; other 
qualities from 7s. 6d. per ton lower. House coal varies very much 
at present, owing to the competition of such orders as are in the 
market, ere is a good deal doing in steam coal from Barnsley, 
the consignments forwarded to Hull and other Humber ports 
being larger than is usual at this period of the year. Still, the 
demand is not brisk or great enough to secure an advance in prices. 
Barnsley hard coal does not make over 7s. 6d. to 8s. 6d. per ton, 
while other qualities can be had from 7s. to 8s. per ton. This 
class of coal will no doubt be in better request when the uncer- 
tainty in price has settled down. In manufacturing fuel, good 
slacks command from 4s, 6d. to 5s. 6d. per ton, which is rather a 

r price, owing to the supply being far in excess of requirements. 
mudge and small coal remain as dull as ever. Generally not 
more than two to three daysa week are being worked at the pits, 
yet the weight brought to bank is more than is needed. Work is 
now going at the Canklow pit of Messrs. John Brown and Co., who 
have recently completed a new shaft at their Aldwarke Colliery. 
There is some expectation, too, of the Swallow Wood mine, which 
was closed more than a year ago, being shortly re-opened. 

A fall of 5s, per ton in Staffordshire iron, the result of severe 

competition, lowers quotations below the rates of January last 





year. North Staffordshire common bars are now quoted at 
£5 12s. 6d.; best bars, £6; and angles, bridge, and tee plates, 
£6 2s, 6d.; best angles, £6 12s. 6d.; hoops, £6 10s, 6d.; best plates, 


£7 2s, 6d. This heavy drop is not likely to affect Sheffield prices 
to any great extent, as iron is largely made in our district to meet 
local requirements. It is noteworthy that while the Staffordshire 
makers are lowering their prices, those in Cleveland and the North 
are increasing theirs. In the Sheffield district prices rule from 
£5 10s. to £5 15s. for bar iron at makers’ works, merchants requiring 
the larger quotation for good lots, The demand for steel is again 
duller, owing to various causes, chief amongst which are the 
unsettled condition of the coal trade and the lack of orders from 
the Continent, the Colonies, and more distant markets. From 
Germany and several other continental parts some good orders 
have recently been received for the higher class of crucible steel. 
Generally, however, the manufacturers report that the demand is 
lighter than it was at the co nding period of last year. 
Bessemer billets are quoted at £5 10s, per ton ; Siemens-Martin 
acid steel, £6 ; hematites, 53s, to 54s., delivered in Sheffield; forge 
iron, 40s, 6d. Increased work is now going on at the Parkgate 
Ironworks, Some good orders continue to come in for railway 
material, but there can be no full employment for the plant until 
the home demand is helped by a revival in foreign markets. 
In the lighter industries the Sheffield cutlery and plate firms are 
but indifferently employed. In the latter trade there has been a 
expansion of the silver and electro departments during the 





last six months, Sheffield having taken a decided advance in this 
business, In general, cutlery trade appears to be getting even 


riod of last year, a decrease of | &c. 


worse. It is noteworthy, however, that several foreign and colonial 
markets are beginning to order pretty freely once more. South 
Africa is becoming an important cust for cutlery ; as 
that great land gets opened up a higher class of goods will un- 
doubtedly follow. Superior es of files, cutlery, and good tools 
are being sent to South America, and there are better accounts 
from Australia, The American demand is still paralysed by the 
uncertainty associated with the Wilson Tariff Bill. Makers of 
spades, shovels, edge tools, and circular saws report that they are 
very well off for orders. New Zealand has recently sent some 
good work to Sheffield for cutlery and tools, and considerable 
uantities of low-priced goods are being forwarded to the Gold 
it to be bartered for with the Kaffirs. Several houses are ex- 
tremely well employed in files, particularly for Russia and Ger- 
many. 
Messrs, Newton, Chambers, and Co. opened their new premises 
at the Moorhead, Sheffield, on Monday, when Mr. T. C, Newton, 
J.P., presided over the luncheon in the large room of the establish- 
ment, the other directors present being Mr. A. M. Chambers, J.P., 
Mr. rge Dawson, J.P., and Mr. J. Y. Cowlishaw. There were 
also present the Mayor—Alderman Foster—the Master Cutler— 
Mr. rge Howson—and about 150 other gentlemen pogo | 
the professional and commercial life of the Sheffield and Sout 
Yorkshire districts, The building has been erected after the 
Moorish style, and is a practical recognition of the utility of iron 
as an architectural material. This point was recently forcibly 
urged by Mr. Aitchison, Professor of Architecture at the Royal 
Academy, and Messrs, Newton, Chambers, and Co., as large iron- 
founders, have been amongst the first to introduce it. The whole of 
the iron used in the construction was made by the firm. During the 
roceedings it was mentioned that Messrs. Newton, Chambers, and 
bo, had been in existence more than 100 years, that their output of 
coal reached a million tons per annum, and the produce of pig iron 
in the same time about 30,000 tons. Mr. Chambers stated that at 
Thorncliffe the company, through the ingenuity of Mr, Thomas 
Smith, had practically overcome the smoke question. They turned 
their smoke into oil, and the incondensible portions of it were 
carried to their boilers and burnt. By this meanssteam for a large 
amount of work was raised, and it was done without any sign of smoke. 
The building is practically a complete framework of iron and steel 
filled in with brickwork for the external walls of the upper floors, 
and left open on the ground floor, thus securing the greatest avail- 
able width for show window, and atfthe same time revealing the iron 
construction, the latter being prominently displayed as a striking 
feature in the general architectural effect. 

It has al y been stated in THE ENGINEER that Mesers. John 
Crowley and Co., Meadow Hall Works, and Messrs. J. Grayson 
merce and Co., of Sheffield, Deepcar, and Middlesbrough, are to 
exhibit at the Antwerp Exhibition, which is to be opened by the 
a of Belgium in person on the 5th of May next. Two other 
1 firms are also to exhibit, viz., Messrs. Atkinson Bros., of the 
Milton Works, in cutlery, files, wood horseshoe, and cabinet rasps, 

. The Hardy Patent Pick Company, will show their patent 
‘* Devil” disintegrator, ‘‘ Multiple” grinder and magnetic separator 
in motion. At another stand the latter firm also exhibit a collec- 
tion of picks, hand-boring hines, h s, shovels, forks, 
spades, and various kinds of agricultural and general tools. 














THE NORTH OF ENGLAND. 
(From our own Correspondent.) 


THE condition of the market cannot be described as satisfactory 
at present, there being a decided lack of animation, and a tendency 
in prices that induces consumers and merchants to hold off from 
further purchases, as they expect to be able to place their orders 
on more favourable terms than those at present ruling, as contracts 
are getting cleared off the producers’ books, and there will appa- 
rently before long arise the necessity for securing others ; indeed 
in some departments this has already come to pass, for there are 
not enough cortracts on the books to keep the mills in full opera- 
tion. As a rule, however, no complaint can yet be made of any 
lack of employment, and the production is on a larger scale than 
it has been for several years, e pig iron exports from the Tees last 
month reached 81,378 tons, which is more than has been recorded 
in the corresponding month of any year since 1889, and is above 
the average. Of manufactured iron and steel, the exports were 
good last month, a tons, as compared with 34,409 
tons in March, and 30, tons in April, 1893. Another — 
feature which affords also testimony of the scarcity of Cleveland 
pig iron in makers’ hands is the large decrease of the stock in the 
public warrant stores—10,958 tons last month, Connal’s stock being 
reduced to 100,587 tons on April 30th, yet in spite of this warrants 
are weak in price. That there is great activity in production and 
deliveries isalsoapparentfrom the trafficreturns of the North-Eastern 
Railway, which show a much er increase this half-year than 
any other of our railways, there being an increase last week of 
£7956, en the increase so far this half year up to £110,999, 
But all this no influence in strengthening the market, for con- 
sumers hold that it simply shows how good trade has been, and is 
no criterion of what it may be in the future. The general idea is 
that trade will be quiet in the summer, with prices more in favour 
of the buyers. Shippers have bought nearly all the iron they will 
need to deliver during the spring navigation season, and are in- — 
different about making further purchases, when they expect that 
by waiting they will have less to pay for what they buy. Thus 
there is an absence of new business, which is very disappointing 
after the promise of better times, which seemed a short time ago 
almost certain to be realised. ' 

The price of No, 3 Cleveland G. M. B. pig iron is generally some- 
what less than it was last week, and not only has less been offered, 
but less has been taken both by merchants and makers. Most of 
the latter hold to 36s. 3d. per ton for this and next month’s deli- 
very, and some of the leading brands are maintained at 3d. to 9d. 
above that ; but, as a rule, buyers have only offered 36s,, and have 
found that they could purchase at it both from merchants and 
some of the producers, though the latter have sold at that to old 
customers only, Cleveland warrants, in spite of the large with- 
drawals from store, have further declined, and holders who at the 
beginning of the week were asking 36s. 14d. cash, were offering at 
36s, 1d. at the close on Wednesday. e scarcity of the com- 
moner qualities of Cleveland pig iron is as great as ever, 
and as much is realised for No. 4 foundry as for No. 3, viz., 
36s., while for grey forge 35s. 6d. has to be paid, for mottled 
35s. 3d., and for white 35s. 6d. The relatively high prices which 
the producers are getting for these commoner qualities renders the 

ition more tolerable for the producer than it otherwise would 

, but even under the most favourable circumstances there cannot 
at present be much profit in the manufacture of pigiron. Hematite 
pig iron is in quieter request, and lower prices are taken. The 

roduction appears to be in excess of the requirements, because 

mnal’s stock of Cleveland hematite increased by 3963 tons last 
month, or 5750 tons in March and April together, the quantity 
held at 30th ult. being 41,298 tons. Of course the situation in this 
branch cannot be accurately gauged, because no particulars 
are available as to the stocks of hematite in makers’ hands, 
M. Nos. of East Coast hematite iron are quoted at 45s, per ton, 
but 44s, 9d. and even 44s, 6d. are accepted, and consumers are 
reluctant to give even the last-named, because warrants are lower, 
though East Coast warrants have not fallen so much as West Coast. 
The adoption of the eight hours’ day at the Seaton Carew blast 
furnaces appears to be attended with success, and on Wednesday 
next the representatives of the Cleveland Blast Furnacemen’s Asso- 
ciation will have a conference with their employers at Middles- 
brough to discuss the question of the general adoption of the 
system. On Tuesday the Skinningrove Iron Company commenced 

e erection of two more furnaces at their works near Loftus-in- 
Cleveland. Situate in the extreme east of Cleveland, fully twenty 





miles from Middlesbrough, the company were not well placed for 
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getting rid of their iron advantageously until they constructed a 
shipping place in the bay opposite their works about two years ago, 
and now they can dispose of a deal more iron than their 
existing two furnaces are making, all they produce being shipped. 

The exports of iron and steel from the Tees last month were 
very satisfactory, reaching 116,464 tons, as compared with 114,226 
tons in March, and 111,683 tons in April, 1893. In manufactured 
iron and steel 35,086 tons were exported, against 34,409 tons in 
March, and 30,546 tons in April last year, and of last month’s 
nearly half—16,240 tons—were sent to India alone, while Italy had 
2000 tons. Of pig iron 81,378 tons were shipped, this being above 
an April average, and the best April return that has been made for 
five years. rmany and Scotland ther took nearly five- 
eighths of all the pig iron sent from the Tees, Scotland taking 
25,975 tons, and Germany, direct and vi@ Holland, 22,377 tons. 
But if we add the 6951 tons of iron sh d inningrove last 


concerned. There isa good deal of restlessness among some grades 
of workmen on the question of wages, and partial strikes have 
occurred here and there ; but it is hoped that these difficulties will 
be overcome without any serious consequences. 

The shipments of iron and steel manufactured goods from 
Glasgow in the past week embraced locomotives, worth £1440 ; 
sewing machines, £1986; other re £7427 ; steel goods, 
£8176 ; and miscellaneous iron goods, £18,614. 

As rds the coal trade, the. shipments in the past week 
reached 153,293 tons, compared with 152,550 in the corresponding 
week, being a full average for the season. The aggregate ship- 
ments since the beginning of the year give an increase over the 
corresponding period of 337,140 tons. The volume of the shipping 
business is thns fairly satisfactory, but prices have been gradually 
receding, and the output all over is difficult to absorb. The 





ipped at 
month to the quantity sent from Middlesbrough to Scotland, it 
would appear that tch consumers received 32,926 tons of pig 
iron made in this district. To Italy the deliveries were above the 
average—6076 tons. It is satisfactory to see such a good business 
done with Japan, 3570 tons of iron and steel were sent from 
Middlesbrough, of which 2750 tons were pig iron. 

The finished iron trade of the North of England is becoming 
slacker, and some of the bar manufacturers are so badly off for 
contracts that they cannot keep their establishments in full opera- 
tion. They report that the inquiry is very small, smaller in fact 
than it was at any time last year, and the spurt has entirely died 
away. This is so in the steel trade also, but there are still plenty 
of contracts on the books, and the mills are kept fully going. The 
improvement in the early part of the year was chiefly confined to 
the steel plate and angle branches. Common iron bars are quoted 
£5, but may be bought at 2s. 6d. per ton less; iron ship angles 
are at £4 12s, 6d.: iron ship plates, £417s, 6d.; iron boiler plates, 
£5 17s. 6d.; steel ship plates, £5; steel ship angles, £4 15s., all less 
24 per cent. f.o.t. at producers’ works. Heavy steel rails are 
~ . at £3 12s. 6d. net at works, but buying is almost ata stand- 
still. 

Engineers are fairly well situated, but the strike of moulders 
which is still going on is hampering their operations. The Mayor 
of Stockton has been offering to act as mediator, but neither 
masters nor men are yet in a mood to tolerate outside interference. 
The men stick to their demand for considerably increased wages, 
and the employers declare that wary A cannot see their way to give 
any advance, for the improvement has been chiefly in the amount 
of work received and not in the price realised. They consider the 
demand of the men premature, and not warranted by the state of 
trade. The inconvenience caused by this strike will probably 
result in some of the other works having a prolonged holiday at 
Whitsuntide. 

Mr. J. R. Crosthwaite, ironfounder, Thornaby-on-Tees, has 
patented another form of register stove or fire-grate. By means of a 
cowl or hood, the rapid flow of the air up the chimney is ingeniously, 
though not entirely, checked, and a lessened consumption of fuel 
yields a much ter heat. 

Though the North of England has not been successful in securing 
any of the orders for vessels just given out to private shipbuilders 
by the Admiralty, Messrs. Hawthorn, Leslie, and Co. have got 
the order for the engines of the battleship Victorious, which is 
being built at one of the royal dockyards. ese engines will cost 
over £100,000. 

The coal trade is generally dull, even in Northumberland, where 
it should be very active, now that most of the Baltic ports are 
open, but it is somewhat affected by the refusal of the miners to 
agree to the 3} per cent. reduction iu wages claimed by the 
employers, and which their own Executive Council have advised 
them they have no other honourable course but to accept. The 
representatives of the owners and of the men will meet again on 
Saturday to further consider the situation. Meanwhile nothing 
appears to be doing towards establishing the Conciliation Board 
that is proposed. In Durham it is likely that such a board will be 
established before long, as all sections of the men are in favour of 
it. At the Newfield Colliery, near Hunwick, Messrs. Bolckow, 
Vaughan and Co., have for some time been carrying on boring 
es and have at last come upon what is recognised as the 

arvey seam of coal 2ft. 9in. thick. The coke trade is not so 
active as it was, but the prices are maintained. 








NOTES FROM SCOTLAND. 


(From our own Correspondent.) 

THE Glasgow pig iron market has been quiet this week, with a 
declining tendency in the prices of warrants. On most days the 
transactions have been few and com tively small in amount. 
Scotch warrants have sold from 42s, 8d. to 42s. 54d., and Cumber- 
land hematite from 44s. 10d. to 44s, 74d. Comparatively little 
attention has been paid to Cleveland warrants, which are nomi- 
nally 35s. 1ld. cash. Middlesbrough hematite is 44s. cash. 

There is a steady, although not a very large business in makers’ 
pig iron for the home trade. Several of the special brands are 3d. 
to oi ton higher. G.M.B., f.o.b. at G! w, No. 1, is quoted 
44s, 3d.; No. 3, 43s.; Carnbroe, No. 1, 45s. 6d.; No. 3, 44s. 6d.; 
Clyde, No. 1, 49s. 6d.; No. 3, 46s. 6d.; Gartsherrie, No. 1, 51s.; 
No, 3, 48s.; Summerlee, No. 1, 52s.; No. 3, 48s.; Calder, No. 1, 
52s. 6d.; No. 3, 48s.; Coltness, No. 1, 56s.; No. 3, 5ls.; Glengarnock, 
at Ardrossan, No.1, 50s.; No. 3, 47s.; Eglinton, No. 1, 47s. 9d.; 
No, 3, 44s. 9d.; Dalmellington, at Ayr, No. 1, 47s.; No. 3, 45s.; 
Shotts, at Leith, No. 1, 54s. 6d.; No. 3, 50s. 6d. 

The shipment of pig iron from Scottish ports in the past week 
amounted to 6480 tons, compared with 8257 tons in the co nd- 
ing week of last year. There was dispatched to the United States 
30 tons ; South America, 530; India, 105 ; Australia, 70; France, 
130; Italy, 694; Germany, 160; Holland, 570; Belgium, 30; 
Spain and Portugal, 50; other countries, 82; the coastwise ship- 
ments being 4039, against 4577 tons in the same week of 1893. The 
total shipments for the year to date amount to about 88,000 tons, 
compared with 106,000 tons in the first four months of last year, 
and of the total about 54,000 tons, or rather over one-half are 
coastwise shipments. The foreign trade, it will thus be seen, has 
not so far made any improvement upon this time last year; and 
the coastwise shipments show a decrease of about 9000 tons. But 
while the outgoing trade is thus limited, there are substantial 
increases in the imports into Scotland of both Cleveland and 
Cumberland iron. 

An additional furnace has been put on hematite pig iron at 
the Clyde Ironworks, and there are now 73 in operation, compared 
with 72 in the preceding week, and 71 in the corresponding week 
of last year. he gradually increasing output of hematite pig 
iron is indicative of an increasing consumption. Stocks of this iron 
have no doubt been accumulating in the North of England, but 
the supplies on the part of Scotch makers are understood in most 
cases to be made almost direct from the furnace. The prices of 
hematite are steady, and very moderate compared with what they 
have been in former times. 

The steel trade is active and continues o expand, the demand 
for mild steel for manufacturing purposes being now exceptionally 
good, and certain to expand still further, owing to what may now 
be almost described as the boom in the shipbuilding trade. ere 
appears to be a rather firmer tendency in prices, although com- 
petition is almost as keen as ever. 

The progress of the malleable iron branch in the direction of im- 
provement is slow; indeed, some merchants and makers do not 
report any improvement. Inquiries for shipment are unsatisfac- 
tory. Several de ments of the manufactured iron trade are 
exhibiting signs of improvement, In the foundry trades there is 
more doing, especially in general castings, some of the pipe- 
founders being still, however, much in need of orders. The re- 
duction in the prices of Staffordshire iron is unfortunate for the 
Scotch makers as far as their trade with the West of England is 





b: of large contracts for the Continent this season, which 
have been held in former years, is felt to be a serious disadvantage. 
With the present week, a reduction of 1s. per ton has been made 
in the price of household coals for domestic consumption. The 

rices f.o.b. at Glasgow harbour have also been reduced, main coal 

ing quoted 6s. 10d. to 7s.; splint, 7s. 9d. to 8s.; ell, 8s. to 8s. 3d.; 
and steam, 9s. to 9s. 3d. per ton. 

Meetings of the coalmasters of Ayrshire, Lanarkshire, and 
Airdrie and Slamannan were held in Glasgow on Wednesday, 
when it was agreed to reduce the colliers’ wages 1s. per day from 
Monday next. 








WALES AND ADJOINING COUNTIES. 


(From our own Correspondent.) 

THE coa] trade generally has been quiet, and the price both of 
steam and house coal continues to droop. So far the decline is very 
gentle, yet when prices at present are contrasted with those of a 
few months ago, the contrast is marked, and compared with the 
highest prices obtained since the turn of the coal tide, very 

reeptible. The leading figure now for best steam is lls, to 

1s. 6d., and it may be remembered that 15s. and even 16s. has 
been touched by best coals. The astuteness of coalowners in 
concluding — large contracts, some at a price exceeding present 
quotations, will now be admitted, even by the colliers, who once 
held the opinion that in arranging contracts they ought to have a 
hand. Coal exports last week were e, as usual, and will con- 
tinue, it is expected before the Whitsuntide holidays set in. 

On ’Change, Cardiff, the principal topic this week was that coal 
orders were coming in tardily, making the future outlook rather 
gloomy. The result of the quietness has been an idle day now and 
then at the collieries: and sidings have presented a more crowded 
look than is pleasant to note. 

Big cargoes continue to be in evidence. On the last day of April 
there was a large number of steamers dispatched with cargoes of 
over 3000 tons, and on the Ist of May one notable cargo of 7400 
tons for Bombay. 

The following prices ruied this week in Cardiff :—Best steam, 
lls. to 11s. 6d.; seconds, 10s. 6d. to 10s. 9d.: inferior, 9s. 9d. to 
10s.; small, 5s, to 5s. 3d.; best house coal, lls. to lls. 3d.; No. 3 
Rhondda, 10s. 9d. to 11s.; brush, 9s. to 9s. 3d.; small, 7s, to 
7s. 3d.; No. 2 Rhondda, 9s, to 9s. 3d.; through, 7s. to 7s. 6d.; 
small, 5s. to 5s. 3d. Most of these prices are a ~s — a 
strong impression, especially as ~ npn ghey small steam, that, 
asa Sal aber expressed himself this week, ‘‘ the bottom has been 
touched.” I should not like to venture on the same prediction as 

s house coal. 

n coke the state of things is voted bad. The stoppage of 
Rhymney and Tredegar Works was a great misfortune, as the make 
now comes into competition with that of the Rhondda and other 
districts. The Rhymney coal and coke wagons are being ener- 
getically worked. Cyfarthfa, formerly a large buyer, now turns 
out a considerable quantity. Hence, it is no wonder that coke 
prices are low. Quotations are down to 14s. 6d. for furnace, and 
even lower prices are named, and foundry is at 16s. to 16s. 6d. 
Patent fuel manufacturers are reducing their quotations, and best 
brands are selling at Cardiff at 11s. to 1ls. 3d. Swansea prices 
from 10s., and only a small trade doing last week. The only 
cargoes despatched were to France 1380, Austria 1500, home ports 
120 tons. Pitwood prices maintained. 

The outlook in iron and steel is better. A cargo of 670 tons of 
rails was dispatched to Drammen this week from Cardiff, and iron- 
masters say that a few moderately-large rail orders have been 
placed within the last few days in the district. Steel sleepers, 
small goods, and even Bessemer bars—considering the slackness at 
the tin-plate works—are in better demand. At Cyfarthfa works 
there was a very good make last week of round and ordinary tin- 
plate bars. There has been a considerable quantity of foreign ore 
brought in this week, Blaenavon and Dowlais taking a prominent 
place —— the importers. Quotations are firm, and the selec- 
tion offered at Cardiff wil! be seen to be a varied one :—Best 
Rubio, 11s. 6d. to 12s.; Almeria Campanil, 14s. 9d.; Bilbao Cam- 

il, 15s,; Tafna, 11s. 3d.; Garucha, 11s, 3d.; Red Seriphos, 13s, ; 

orman, 10s, 9d. to 11s. 

On ’Change, Swansea, this week, it was remarked that the pig 
iron warrant trade was stationary and little doing, but a decrease 
in the stocks of Middlesbrough and Scotzh. For ship-plates there 
was an improved demand, but the condition and prospects of the 
tin-plate trade occupied the first attention. Scarcely a week of 
late has passed by without one or more stoppages taking place. 
and the effect of this is beginning to be seen in an increased 
anxiety to lay in stock ready for the settlement of the tariff. It 
was stated on Change, Swansea, that inquiries had been made for 
storage room for the purpose. Ifa boom should occur, it will find 
would-be buyers in a dilemma, and fancy prices would naturally 
be a result. At present stocks only consist of 276,161 boxes, a very 

r total to meet a rush ; and what is more alarming, the make 

t week only consisted of 49,291 boxes. Exports last week were 
vei small_-$0,140 boxes, At Briton Ferry there was an average 
make of pig iron, steel bars, and tin-plate ; but there, as else- 
where, the complaint of employers as to the small demand was 
marked. The labour difficulties continue, the 36-box rule being 
still to the front, and the lock-out extending. 

I note that the Royal Hungarian Navigation Company has just 
begun to run a new line of steamers from London and Swansea to 
the Mediterranean and Adriatic ports. The Swansea agent is Mr. 
Geo, Lennard. The first steamer, the Mattekoritz, 1905 tons net, 
left last week with a general cargo of 500 tons, 1500 tons patent 
fuel, and 454 tons coal ; the Zrim}i is to follow. 

Swansea quotations this week were as follow: Glasgow pig 
42s. 7d.; Middlesbrough, 35s. 11d.; hematites, 44s, 11d. for mixed 
numbers. Steel: Rails, heavy, from £3 15s., light from £4 10s.; 
Welsh bars, from £4 15s.; sheets, from £6 5s,—iron the same, 
Tin-plate bars, Bessemer, from £4; Siemens from £4 5s, These 
are the low quotations ruling in consequence of the keenness of 
rivalry with the North of England. 

Tin-plates are hardening, and present quotations are not likely 
to remain. 

Bessemer steel coke, 10s. to 10s, 3d.; Siemens, 10s. 3d. to 10s. 6d.; 
best charcoal, 11s. 9d. to 12s, 6d.; ternes, per double box, 28 by 
20 c., 20s., 21s., 22s,, to 24s, 

Anthracite coal from 9s. to 13s.; coke, furnace, from 13s.; 
foundry, from 18s. Block tin, £71 7s. 6d. to £71s. 17s. 6d. 

The sliding scale of the iron and steel trades decrees the con- 

tinuance of the present w The meeting of the committee 
was held at Abergavenny on Saturday. Present: Messrs. 
V. Martin, in the dele, W. Evans, W. G, Dowden,— 
Franklin, R. Colquhoun, and G. Dash. The working 
members were Messrs, Williams, Jenkin Jones, Rudman, John 
Jones, W. Davies, Geo, Davies, and Messrs, B, Edwards and E, 
Jones, secretaries, 

A ballot is to be taken amongst the whole of the South Wales 
= in order to obtain their opinion upon the ‘‘ Eight Hours’ 
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A case occurred lately at the Albion Colliery which is worth of 
notice, as showing that colliers are indicating more common-sone 
views, and are not so ready in taking holidays as they used to - 
The hauliers at the colliery asked the colliers to support them jn 

tting a half-day’s holiday on the Tuesday succeeding the last 

abon’s Day. This they refused to day, and as the hauliers re- 
mained from work, did the driving amongst themselves, The fact 
was commented upon at the Cambrian Miners’ Association meetin: 
on Saturday, and a resolution was passed complimenting thy 
Albion workmen upon the attitude they had taken, 

There is adispute at the Mardy Colliery as to the identity of the 
seam being worked, the officials contending that it is the ‘five-foot 
seam,” the men that it is the same as the Bute seam, for which 
2s, 24d. per ton is paid, the ‘‘ five-foot ” scale being 1s, 54d, Hopes 
are held out for a peaceable settlement. 

Mr. Thomas Lewis, of Hill’s ry Dock Company, Cardiff has 
just patented an invention for lowering boats into the water with 
facility and speed. ‘ 

Labour disputes are not confined to tin-platers or patent fic} 
men. The latest are a carpenters’ and joiners’ dispute at Barry 
the stone masons of the Barry district, and the Neath carpenters 
and joiners. On Tuesday the Tredegar enginemen and stokers 
with few exceptions, stopped work, having given’a month’s previous 
notice. The complaint is about the hours of labour, At Swansea 
the masons are on ial strike. 

I am glad to notify the favourable opinion of the House of Lords 
Committee upon the Bute Docks Bill up to the present, and the 
decision was d to go on with the other parts of the Bill, 
The diversion of the river Taff was directed to be struck out, 

“From Bristol Channel ports to Birmingham” is the project 
now under discussion. By the improvement of the river Severn 
vessels of 400 tons can now p' from sea to Worcester, Now 
it is seriously intended, I learn, to convert the present Worcester 
and Birmingham navigation into a = canal, whereby 400-ton 
steamships will be able to pass from tidal water to Birmingham, 
without discharging bulk. The cost is roughly given at £600,000" 
The project has a more practical air than one discussed some years 
ago in the colliery district, upon the feasibility of getting water. 
ways to some of the large collieries, and so load at the pit’s mouth, 
This was evidently suggested by the method adopted in early coal 
days of running small canals to the face of a coal seam, and loadin 
barges there. But the only way to load at the pit’s mouth “al 
be to flood the valleys, which are great hives, the Taff valley the 
principal, with over 200,000 inhabitants, 











NOTES FROM GERMANY. 


(From our own Correspondent.) 
Iy all parts of this country the iron and steel trades continue in 
a very satisfactory condition, the d d being well sustained, 





while prices exhibit considerable firmness. With the increasing 
inquiry for most sorts of pig iron, there is prospect that quotations 
may finally improve ; in some instances this has already been the 
case during the past week, but it was due mainly to temporary 
causes. Export demand for pig iron does not improve to any 
appreciable extent; the only orders of some weight that have 
been secured during the last few weeks were given out by Russian 
firms. 

Changes of importance have not taken place on the Silesian iron 
market, but the reports that come in from the various depart- 
ments state the business generally doing to be of a decidedly satis- 
factory description. Pig iron is quiet but firm, while in the manu- 
factured iron trade much activity is to be noticed. Bars and 
girders are in lively request ; for the first-named article some very 

orders from Russia have been booked lately. One works, 
or instance, has exported no less than 9250t. bars during last 
week, and large lots of drawn wire have also been delivered by 
the same wor Plates and sheets are likewise in particularly 

request, The steel works continue but moderately occupied, 
rails being decidedly weak. The Silesian rolling-mill convention 
has raised the price for bars on M, 145 p.t., free station. 

Regarding the development of the general iron industry in 
Austria-Hungary most favourable accounts continue to be coming 
in. From week to week the demand for most articles has been 
steadily improving, and the works are, without exception, well 
employed. This is specially the case in the malleable iron depart- 
ment, pig iron being in comparatively moderate request, The 
business done in the smaller articles of manufactured goods con- 
tinues rather limited on the Vienna market, while in Hungary as 
well as in Bohemia quite a lively inquiry is experienced. 

There is not much to note in connection with the iron and steel 
trade in France, demand and employment being, on the whole, 
satisfactory. Inquiries on home as well as on foreign and colonial 
account have rather increased upon the week. Returns just 

ublished show the average prices for forge pig to have been 
7f. p.t. during the first quarter of the present year ; for foundry 
ig it was 59f. p.t., and for castings 115f. p.t. Compared to last 

t year, average prices show a decrease of 4f. p.t. for forge 
pig, and df, p.t. for foundry pig, while for castings it amounts to 

+ p.t. 


The Belgian iron trade is still remarkably quiet, and very few 
orders are offering in any branch of the trade. List quotations for 
the different sorts of iron show almost no change against those of 
February of present year. : 

The general tendency of the Rhenish- Westphalian iron market is 
a firm one, and there is every reason to expect that it will continue 
to be so for the future. The activity formerly noticed in the pig 
iron trade is undiminished, a number of fresh orders having come 
in recently; there is generally much firmness to notice in prices. 
Spiegeleisen is quoted it. 52 og Rhenish- Westphalian forge pig, 
No. 1, is paid with M. 44 to 45; No, 3,M. 40 p.t. Hematite stands 
at M. 63 p.t.; foundry pig, No, 1, is noted M. 63 p.t.; No, 3, M. 54 

.t.; basic, M. 44 to 45 p.t.; Bessemer, M. 47 to 48 p.t.; Luxem- 
ae forge pig still Pat at 44f. p.t., free Luxemburg. A healthy 
business is done in the malleable iron department, and most of the 
rolling mills are in brisk employment. 

Prices for bars are at the present moment very firm, and showing 
much inclination to rise, inland demand being good; on —— 
account there is still but little doing. The girder trade is fairly 
occupied as regards the greater part of the works, but hitherto 
consumers have firmly and successfully refused to pay higher 

rices, and there is consequently still much cause for complaints. 
Trooss continue in lively request at stiffening prices, A lively 
activity marks the plate business, and there is also much anima- 
tion noticeable in the sheet department. Prices are fairly satis- 
factory, buyers paying, — most reluctantly, the slight 
advances lately on, ith regard to the engineering 
industries, no specially new feature can be noticed, most of the 
works having been but moderately employed upon the week. The 
following are the latest list quotations per ton at works :— 
merchant bars, M. 105 to 110; angles, M. 115 to 120; girders, 
M. 87°50 to 92°50; hoops, M. 115 to 120; billets in basic and 
Bessemer, M. 81 ; heavy plates for boilermaking purposes, M. 150; 
tank ditto, M. 140; steel plates, M. 140; tank ditto, M. 130; 
sheets, M. 185 to 140; Siegen thin sheets, M. 120 to 125; iron 
wire rods, common quality, M. 112 to 116 ; drawn wire in iron or 
steel, M. 100 to 120; wire nails, M. 125; rivets, M. 140 to 150; 
steel rails, M. 112 to 115; steel sleepers, M. 166 ; fishplates, M. 
108 to 110; complete sets of wheels and axles, M, 270 to 280; 
axles, M. 220 ; steel tires, M. 215 to 230 ; light section rails, M. 95 


to 100. 

The total production of pig iron in Germany, including Luxem- 
burg, has been during month of March, 1894, 440,320 t., of which 
125,056 t. were name ig and spiegeleisen, 30,249 t. Bessemer, 
214'862 t, basic, and-70,168 t. foundry pig. Production in March, 


1893, amounted to 419,737 t.; in February, 1894, it was 403,374 t.; 

from January lst to 3lst of March, 1894, 1,270,112+t. were 

ai against 1,171,247 t. during the same period the year 
ore, 
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AMERICAN NOTES. 


(From our own Correspondent.) 


New York, April 25th. 
Tue great bituminous coal strike bas un- 
expectedly introduced a new factor into the badly 
enough complicated situation throughout the 
States, ‘This is the first general strike attempted, 
and if successful in its organisation, it will affect 
ions producing 60 per cent. of all the coal 
mined. At t the anthracite region is not 





steam is supplied by two steel boilers working at 
100lb, pressure, either pair of engines 
engines indicating fully 800-horse power, an 
—_ of working the dredging machinery to its 
full capacity. The trials were carried out in the 
presence of representatives of the Russian 
Government and the builders, everything working 
smoothly and satisfactorily. The speed of the 
dredger when loaded during a six hours’ steamin 
and running trial on the measured mile prov 
= a knot beyond that contracted for, and its 
d dging capabilities were also in excess of the 





The public has been taken 
— were coat of a contemplated strike 
among the coal miners, but these have become so 
common that hardly any one seriously regarded 
them. The coke regions are affected, and the 
first trouble will come from this quarter, as out- 
side of one or two large consumers there is no 
coke in consumers’ yards. The iron trade will 
not be immediately affected ; but dull as trade is, 
the country is not in any condition to endure a 
yrotracted contest with coal miners. The iron 
Pasiness seems to be on the eve of improvement; 
but as in other industries, much depends on the 
result of the Tariff Bill discussion, All the large 
consumers of mill products are waiting. The 
only evidences of activity were shown in heavy 
purchases during the ag week of large blocks of 


Bessemer pig for mills in Pennsylvania. This 
promises to followed by large contracts for 
steel billets. 


Freight reductions have been made on all 
the leading lines of road hauling iron and steel 
products. There isa lack of harmony between 
the New York banking interests and the National 
Administration, due to the understood purpose 
of putting through legislation in favour of 
coining silver based on nds. This measure is 
to be passed to enable Congressmen to return to 
their constituencies without fear of political 
decapitation, for the masses are in favour of 
silver. 








LAUNCHES AND TRIAL TRIPS. 


Messrs. Vosper and Co., of Portsmouth, 
launched last week a handsome oil launch for the 
Sultan of Zanzibar, This launch was 40ft. long 
by 7ft. 8in. beam, and on her trial trip attained, 
we are informed, a speed of 8 knots, She is very 
elaborately fitted with nickel-plated fittings and 

Jush cushions. The machinery consisted of a 
our-cylinder, 12 brake horse-power engine, and, 
we are informed, the results are highly satisfac- 
tory to all those concerned, 

The s,s, Torwood, built by Messrs, R. Craggs 
and Sons, of Middlesbrough, for Messrs, White- 
way and Ball, of Torquay, was taken out for trial 
at the measured mile on the 25th April, the result 
proving very satisfactory to Mr. Ball and _ his 
superintendent engineer, Mr. Summers, of Mid- 
dlesbrough, who were on board. The dimensions 
of the vessel are 178ft. by 28ft., by 14ft. 2hin. 
moulded. The engines are by Messrs. West- 
garth, English, and Co., Middlesbrough, with 
cylinders 14in., 22}in., 37in., by 27in., with la 
steel boiler. Messrs, Westgarth’s ‘‘ Cleveland” 
feed-heater and evaporator are fitted. 


On Saturday, the 28th ult., the s.s, Macedonia, 
built by Messrs. Craig, Taylor, and Co., of 
Thornaby-on-Tees, to the order of Messrs, A. C. 
De Freitas and Co,, of Hamburg, for their Ham- 
burg and South American trade, was taken to sea 
for her trial trip, which proved highly satisfactory, 
a speed of 11 knots being maintained. The vessel 
is of the following dimensions :—288ft. by 41ft. 
DY 24ft. 7hin. depth moulded, the engines being 
2lin., 35in., 57in., by 39in. stroke, by Messrs, 
Blair and Co., Stockton. The owners were repre- 
sented by Mr. Heinr. Wiengreen and Captain H. F, 
Rirden, the latter of whom will take command of 
the vessel, 


The s.s, Garton went on her trial trip a few 
days back. She isa fine screw steamer built by 
Messrs, Wm. Gray and Co., for the Deddington 
Steamship Company, of Hull (Messrs.H. Samman 
and Co., managers), and engined at tae Central 
Engine Works, West Hartlepool. Her length is 
316ft. over all; breadth, extreme, 43ft.; depth 
moulded, 20ft. 10in.; and she takes Lloyd’s highest 
class. The engines are of the triple expansion 
type, the cylinders being 23in. b S64in. by 62in. 
in diameter, with a piston pte th of 39in., and 
steam is supplied by two large steel boilers, work- 
ing at a pressure of 160]b. per square inch. 
The vessel left the harbour about 2.30, and, after 
adjusting com , was run for an hour at full 
speed, when it was found she made about 12 knots 
on 75 revolutions of the engines per minute. 
Everything worked admirably and without the 
slightest hitch or trouble, the boilers maintaining 
the steam steadily at blow-off point. Amongst 
those present were Mr. Samman, the managing 
owner, Mr. Watson, Mr. Gibson, of Hull, and Mr. 
Walter Sage, under whose superintendence the 
ship and her machinery have n constructed, 
The shipbuilders were represented by Mr. Geo. 
Jones, the manager, and Capt. J. H. Murrell; 
and Mr, T. Mudd represented the engine 
builders, The vessel is under the command of 
Capt, Care, and immediately on the conclusion of 
the trial she steamed away to Cardiff to load for 
the Persian Gulf, 


The powerful twin-screw hopper dredger No. 9, 
recently launched by Messrs. W. Simons and Co., 
of Renfrew, to the order of the Russian Imperial 
Government, has just completed on the Clyde a 
series of steaming and dredging trials, and will in 
a few days proceed to Libau, It has a capacity 
in its hoppers for 700 tons of dredgings, and the 
ladder frame is fitted with an endless chain of 
steel buckets, which are adapted to work at a 
depth of 35ft. under water. The buckets are 
arran to work at different rates of speed to 
suit the nature of the soil they are dredging. 
The dredging gear is specially designed with a 
view to avoid damage to it when dredging boulders 
and rocks, For this purpose the upper end of 
the bucket ladder has a recoiling motion should 
the buckets be suddenly brought to a standstill 
when working, besides which friction appliances 
are fitted to the main dredging and hoisting gear. 
The winches at the bow and stern are triple- 
barrelled, each barrel working conjointly or 
independently, as may be required. The vessel 

as two pairs of compound surface-condensing 








Messrs. Alex. Wilson and Co., Vauxhall Iron- 
works, London, have just completed for Messrs, 
Page, Son, and East, Nine Elms-lane, London, a 
new tug, which has been named by them the 
Orient, and which is intended by them for their 
railway traffic. The Orient is 65ft. long over all, 
14ft. beam, and draws 8ft. aft, and 5ft. 6in. for- 
ward; and has been built of extra strength 
throughout to withstand the blows to which 
Thames tugs are exposed in their daily work, the 
plates being of steel, The engines are of the 
compound surface condensing type, with two 
cylinders 14in, and 28in. diameter respectively, 
with a stroke of 18in., and are replete with every 
improvement in detail, the crank shaft and work- 
ing parts being of steel, and having phosphor 
bronze bearings of the best quality. One import- 
ant feature is the patent type of slide valves 
which have been used by Messrs, Alex. Wilson 
and Co, for so many years with signal success on 
all their compound engines, These valves are 
cylindrical instead of rectangular, and balanced 
so that they work without friction, and the 
driver can thus reverse them instantaneously 
with one hand. The propeller is 6ft. 6in. 
diameter, having three adjustable blades with 
large surface for towing. Steam is supplied at 
100 lb, pressure by a steel return tube boiler 8ft. 
10hin. diameter by 8ft. 6in. long, with two 
furnaces, each 3ft. diameter. This boiler has the 
most modern fittings, including a patent filter for 
the purpose of cleansing the water from all 
—— after it comes from the condenser and 
before it is passed back into the boiler. At the 
trial trip, which took place on the 26th April, the 
engines when working at full power developed 
216 indicated horse-power, and in ordinary every- 
day work may confidently be relied on to develope 
200 indicated horse-power with a consumption of 
34 cwt. of fuel per hour, 








THE EGYPTIAN IRRIGATION 
SCHEM 


Mr. Somers CLARKE, who has been spending 
the winter in Egypt, has written a letter to the 
Society of Antiquaries, of which the following is a 
summary, as given in the 7imes :— 

A project which would involve a fearful and 
wholesale destruction of many of the ancient 
monuments in Egypt has just been made public. 
The irrigation engineers have recommended a 
vast reservoir, the of which would be formed 
by a dam placed at a short distance below the 
island of Philw, The dam will create a reservoir 
of enormous extent, not only drowning the 
island of Philw, but extending southw: into 
Nubia for nearly a hundred miles. When full, 
the waters of the reservoir will rise several feet 
above the highest level of the pylon of the Temple 
of Isis at Phile. The rocks surrounding the 
island are full of hieroglyphic inscription ; these 
will spend many months under water, and there 
is yet much to be discovered in the immediate 
neighbourhood, 

At Debdt is a Ptolemaic temple, which retains 
ite original girdle-wall, three great standing door- 
ways, the first being the entrance through the 
girdle-wall, the second being the doorway in a 
ruined pylon, and the third standing more imme- 
diately before the temple, At Dimri are the 
remains of ancient structures still to be explored. 
At Kertassi there is, in fair preservation, a small 
hypethral temple with Hathor-headed columns; 
a little south are extensive quarries, part of the 
surfaces covered with graffiti, chiefly Greek votive 
inscriptions. Surrounding the vil of Kertassi 
is a great wall enclosure. At Tafeh a small 
temple, very perfect, is still standing in the 
middle of the village, and near it are some re- 
markably interesting Fag oe of Roman 
masonry, but built in the Egyptian manner. 
They are the lower parts of houses, rectangular 
structures with their internal subdivisions still 
to be traced, At Kalabsheh is the most magnifi- 
cent structure in Lower Nubia, 

Overhanging the Nile are the remains of a grand 
quay pierced by two stairways leading on to a 
great platform. On this is a long terrace of 
approach from which we rise to another terrace, 

rallel with the course of the river and lying in 
ront of the pylon, The walls of the temple are 
very perfect, the roofs only having fallen in. 
Surrounding the temple is a girdle-wall of 
masonry, The entrance court of the temple is 
full of graffiti of the greatest historic interest, and 
between the crannies of the fallen masonry can 
be seen many more now inaccessible, At Abu 
Hor are ancient remains and a quay standing by 
the river side ; a place that needs careful explora- 
tion, At Dendir are the remains of a temple 
dating from Roman times, The names of many 
native s and princes are carved upon the 
walls, At Koshtemneh are the ruins of a great 
brick fort, and in one corner of it are the bases of 
the temple columns. 

At Dakkeh is a rane interesting temple. 
Stones of an early building of Thothmes III, and 
Seti I. have been found, but the existing struc- 
ture was begun under Ergamenes, a native king, 
and completed under a Roman emperor, pre- 
sumably Augustus. The pylon is absolutely per- 
fect, is building would be engulphed. At 
Kobban, opposite Dakkeh, are the remains of a 
very large rectangular fortress of Egyptian crude 
brick, some 370ft. by 350ft. The remains of a 
temple of the middle empire can be traced, and 
outside are the remains of temples of the XIXth 
dynasty. At Maharakah are the ruins of a very 
late temple. Its plan is unique. In addition to 
the places above-mentioned there are traces of 
buried towns and of tombs in great abundance. 
The whole of these things will be submerged, and 





the inhabitants transported J know not where, 


THE PATENT JOURNAL. 


Condensed from “‘ The Illustrated Oficial Journal of 
Patents.” 


Application for Letters Patent. 


*,.* When patents have been “ communicated” the 
name and address of the communicating party are 
printed in italics. 


19th April, 1894. 


7750. Boor Menpers, J. F. H. Betts, London. 

7751. Oroans, &c., C. P. M. Gavioli, London. 

7752. THERMOMETERS, W. P. Thompson.—(A. Frank, 
Germany. 

7758. SuppLyinc WaTEeR to Cisrerns, J. Flockhart, 


Ww. 
= Makino of Lap-weLpepD Tusgs, J. Symington, 
ow. 


7755 Dsvevopine Disa, BE. Holden, Rawtenstall. 

7756. Foo SiaNaLine for Rartways, H. M. Campbell, 
London. 

7757. Gor Civus, A. Gray, London. 

758. InpucTion ELecrricaL Macuines, F. Tudsbury, 
Sheffield. 

7759. Boot Sote Sewine Macuiyz, J. and J. Cutlan, 


mdon. 
7760. Fastenina Device for Doors, &c., G. B. Pretty, 
Londo 


mn. 

7761. Poto Maur, J. Lawler, London. 

7762. Racks for UmBRELLAs and bricks, C. 8. Snell, 

Cornwall 

7768 —— Tires, T. 8. Marshall and A. H. Storey, 
ndon 

7764, Suey, &c., for Usk on Doors, E. W. Timmis, 

London. 

7765. Kitns for Burnine Bricks, &c., J. Bates, 
London. 


.7766. FErEpINe Corn SorTina Macuines, M. Hearn, 


London. 
7767. Stoves, M. Lee, London. 
7768. Apparatus for Wricuinc, &c, W. D. Allen, 


ndon. 

7769. AuRireRous SoLution, A. B. Glen and T. 

Lockerbie, London. 

7770. Lock1nc the WHEELS of Cycizs, H. A. Lamplugh, 
ndon. 

7771 ~+=Prnce-nez Frames, R. Lyons, London. 

7772. ARTIFICIAL FugL, G. 8. Cory and C. Cory, 
mdon. 

7778. STRENGTHENING Strap Hinces, W. B. Deming, 


United States. 
Spokes of Cycre Wueets, R. Kronenberg, 


mdon. 

7775. SurcicaL IrRicaTor or Syrinae, 8. Kovacs, 
don. 

7776. Gratines or Strarners for Sinks, C. E. Challis, 


mdo: 

7777. Trouser Stretcuers, H. J. Townsend, London. 

7778, RarLway Burrers, G. W. Willford and F. Cocking, 
London. 

7779. CicaretTre Macuines, A. P. and E. P. Scara- 
— London. 

7780. OTOGRAPHIC CAMERAS, M. E. Dunscombe, 
London. 

7781. Pyeumatic Tires for VeHicies, W. Edwards, 

mdon. 

7782. CoIn-FREED APPARATUS, A. Clare, London. 

7788. Lusricators, F. Trier, London. 

7784. WasHinc Woot, W. McNaught and T. W. 

Hawkins, Manchester. 

7785. Derivine Cuains for VELociPEDES, J. Bardet, 

London. 

7786. CoLountnc Matrers, H. H. Lake.—( Messrs. 
Wirth and Co,, Germany.) 

7787. Socks. J. J. Belisha, London. 

7788. Destroyinc Birps and VERMIN, G. G. Blane, 
London. 

7789. Gates, G. G. Blane, London. 

7790. Lasts for Finisuine Boots, &c., H. Manfield, 


ndon. 
7791. Coat Boxes or Recepracies, T. P. Perks, 


ndon. 

7792. Separatine Devices, T. G. Martyn, London. 

7798. Steam Generators, P. Smit, jun., London. 

794. Steam Borers, T. Herald, London. 

7795. Germination, &c., of Grain, O. Hentschel, 
London. 

7796. ComBINED STEP-LADDER and CuarrR, J. C. Pieh, 
London. 

7797. Banpace Rots and the like, H. C. Quelch, 
London. 

7798. Exercisinc Apparatus, R. H. Bath and J. 
Bland, London. 

7799. HautaGcE CaBxes, F. R. Simms, London. 

7800. FincerR-NaIL CuTrers and Trimmers, H. 
y . London. 

7801. ExecrrotyticaL Apparatus, C. Kellner, 
London. 

20th April, 1894. 

7802. Enve.oprs, R. A. Swarbrick, London. 

7803. WATER-JACKETTED AIR BripcE for BorLers, W. 
Freakley, Staffordshire. 

7804. Power Freep Banp Sawine Macurngs, J. Hall, 
Nottingham. 

— Rim Brake, D. E. Marvin, Isle of 

7806. Botttinc of AERATED Waters, W. Barker, 


ur! " 

7807. VENETIAN BLinpD Latu, W. Cole, Ilfracombe. 

7808. Economic Foc-siGNALLING Macutne, G. F. 
Foster, Liverpool. 

7809. WaTEeR-PRooF Fasrics, J. Markus, Manchester. 

7810. Furi by Urtitisinc Waste Propvcts, A. F. 
Davey, Essex. 

7811. Stups, &c., A. W. Metcalfe, Belfast. 

7812. ActuaTinc VenTILaTors, C. P. Kinnell, London. 

7818. Comprnc Fiprovus MaTeriat, J. Cooke and A. 
Stephenson, Bradford. 

7814. Maxine Hatcuets, E. Wright, London. 

7815. Licutisa VeLocipeprs by Etecrricity, T. J. 
Tomlinson, jun, and O. Robson, Newcastle-on- 


ie. 

7816. Scarr Siipes or Fasteners, A. Haseler, Bir 
mingham. 

7817. VeLocrpepes, J. A. Norberg, Leicester. 

7818. WALKING Ficure, W. H. Clemart, Manchester. 

7819. Cycxists’ Bac, A. Timpe, Manchester. 

7820, AERATED WaTER Macuines, J. Meadowcroft and 
W. Meadowcroft and Son, Halifax. 

7821. SHepp1ne and Drop-Box MecHantsM, A. Sowden, 
Halifax. 

7822. Harr Cur.ers, G. Grice, jun., Halifax. 

7823. Wrinoinc Macuines, H. L., H. L., and A. 
Wilson, Halifax. 

7824 CoMBINATION SELF-ACTING AIR-VALVE, &c., E. T. 
Dunkley, West Bromwich. 

7825. DecoraTinc MeTa.uic-BoxEs, E. A. Jahncke, 
Londen. 

7826. Prtep or Nappep Fasric, R. Richardson, Man- 
chester. 

7827. MANUFACTURE of Briquetrss, C. E. Jolly and H. 
J. Reid, London. 

7828. Apparatus for Preparine Fisres, J. W. Smith, 
Bradford 


ord. 

7829. Pins for HoLptnc TOGETHER SHEETS of PAPER, 
C. Biirgin, Manchester. 

7880. Cameras, M. Ballantine, Glasgow. 

7831. CHILDR«N’s MalIL-carts, J. Harrop, Manchester. 

7832. Cueckine the Tenpency of Nuts to Work Loose, 
H. Simpson, Sheffield. 

7838. Topacco-JaR, F. Vendrell, Glasgow. 

7834. Buttons, A. G. Dunning, Liverpool. 

7885. Fastentneos for Gioves, F. R. Baker, Harborne. 

= — B. Nicklin and G. N. Milward, Smeth- 
wick, 

7887. CoLLectinc CLEAR Rain Water, J. ‘W. Gibbs, 
Liverppol. 

7888. Fire-arms, G. Raschein, Manchester. 

7889. Watrerine Cans, G A. Farini, London, 









7841. Inpicators, C. Chivers, Bath. 
7842. WaTeRPRoor Bearine for Cycizs, E. W. Timmis, 


ion. 
7843. UNBREAKABLE WoopeNn Putiey, M. W. Smith, 


mdon. 

7844. Propucine Inrense_y BruLiant Picrurgs, &c., 
on Guiass, A. Corlitz, London. 

7845. Compounp Stream Enoines, M. W. Ash.—(F. 
Furse, Italy.) 

7846. CLaRiryine O1Ls and Fat, W. B. Leachman, 


mndon. 
7847. Fasteners for Winpow Sasues, T. P. Inge, 


en: 

7848. Rerps of Looms, D. Smithies. Manchester. 

7849. Gear Case for Cycues, J. Ward, Birmingham. 
= Makino Movine Spanvers, H. Ball, Birming- 


am. 
7851. Winpow-sasn Locks, 8. E. St. O. Chapleau, 
J. N. Fulton, and F. Hurtubise. London. 

7852. WoRKING Sewine Macuines, W. A. Plunkett, 


ndon. 

7853. Base Meta A.Loys, W. A. Thoms and W. H. 
Burgum, London. 

7854. Coating Merats, W. A. Thoms and W. HI. 
Burgum, London. 

7855. Stucco OnNaMENts, C. H. Krieger and H. L. A. 
Puff, London. 

7856. Brakes for Cycizs, B. J. B. Mills —(P. Fugevt, 
France.) 

7857. De for SHootminc Practice, H. Fuchs, 
mdon. 

7858. Manuracture of Spirits, J. J. Murphy, London. 
7859. CoLourinc Matrers, C. D. Abel.—(The Actien 
Gesellschuft fiir Anilin Fabrikation, Germany.) 

7860. ADVERTISING, M. J. Jones, Eccles. 

7861. Wire Fencina, C. Smith.—(F W Birch, India.) 
7862. Porirication of ANTHRACENF, H E Newton.— 
(The Farbenfabriken vormals Friedruk Bayer and Co., 


Germany.) 
7863. VALVE Gear of Motors, G. M D. Clench and T. 
8. King, London. 
7864. ALaRMs, &c., for Buitpines, J. and T. Dew, 
London. 
7865. GaLvanic Barrteriss, D. G. Fitz-Gerald and A. 
W. Southey, London. 
7866. Horse Raxes, J. H. and G. Howard and G. Gibbs, 
London. 
7867. InsTRUMENTs for Writinc Purposes, J. Tough, 
Birmingham. 
7868. Caps, W. Cole, London. 
7869. VULCANISING Toy Ba.toons, &c., J. O. Martin, 


mdon. 

7870. CanBonic Acip Barus, A. J. Boult —(F. A. J. 
aiser, Germany.) 

7871. Pipe Wrencues, A. 8. King and R. Beardsley, 
London. 

7872. Swrineine and Rockinc Beps, M. Reynolds, 


mdon. 
7878. Bearines for Merat Puates, C. D. Garbutt, 
London. 
7874. Monry Baca, J. G. Tuchnitz and J. T. Joppich, 
mdon. 
7875. A Curative Gatvanic Cuarn, F. Fritsche, 
ndon. 
7876. — the Bortoms of Suips, G. B. Hunter, 


mdon. 

7877. Fire-gscaPes, T. Boothby and W. J. Dean, 
London. 

7878 Heatine Raitway CarRRiacEs, J. E. Howard and 
J. C. Tuite, London. 

7879. — for E.ectric Lamps, C. Coerper, 
mdon. 


2lst April, 1894. 


7880. FLush DRAWER Hanpies, P E. Ayton, Bir- 
mingham. 

7881. Retarsine the Suape of Trousers, J. Bandell, 
Longport. 

7882. — Burner for Or Lamps, A. W. Lucas, 
ester. 

7883. Locomotive Encings, M. Reynolds, London. 
7884. Mgeasuninc Heap Coverines, H. Knowles, 
Manchester. 

7885. Macutnes for Wasuinc YARN, J. 8. and G. Lord, 
Manchester. 

7886. SrgeRinc Macuinery, A. B. Brown, Glasgow. 
7887. Cups for Enpiess Cuarns, D. Stewart and C. 
Ronie, Ww. 

7888. METALLIC VessE.s, G. W. Andeison and W. M. 
Eckersley, Manchester. 

7889. Sanitary CicaRETTEs and Ho.per, W. E. 
Teschemaker, Teignmouth. 

7890. PorTaBLe Stup10, M. Watts, Birmingham. 

7891. WIRE-STRETCHERS, J. L. in, London. 

7892. Tao, J. D. Parrott, London. 

7893. aS for BLEAcHING SMOKE, J. T. Sands, 
mdon. 

7894. Outyeeo, 8. J. Hunt, London. 

7895. InvaLip CaRRIAGEs and Tricycies, 8S. Kemp, 


mdon. 

7896. Brake for FLex1sce Sarety Lapper, E. Bauer, 
Bradford. 

7897. AppLiaNnces for BALL-DRIVING Games, R. Rams- 
bottom, Manchester. 

7898. HorsEsHogs, J. E. Platt, Manchester. 

7899. PREPAYMENT MecuanisM, T. Thorp, T. G. Marsh, 
and J. Haynes, Manchester. 

7900. Prttow SHams, G. H. Brown and W. McMurray, 
Glasgow. 

7901. Vatves of Musica INsTRUMENTS, J. Miiller, 


7902. BALLastTING VEssELs and Boats, E. C. F. James, 
London. 

7908. Stipinc BiapE Penxnir®, E. C. Close, Oxford. 

7904. A New Eoc-sortine Apparatus, R. G. Nash, 
Dublin. 

7905. Arc Lamp, R. J. Canavan, London. 

7906. Door Botr, R. Easton and H. Wilson and Co., Ld., 
Liverpool. 

7907. TexTmLE Faprics, W. Pickstone and A. Green- 
halgh, Radcliffe. 

7908. WooL-comBInc MacuHINEs, J. Moore, Bradford. 

7909. Cramp for HoLpDING STEREOTYPE PLates,J.H , 


Glasgow. 

7910. InrLator for TrRED WHEELS, M. W Matthews 
and A. W. Briscoe, Dublin. 

7911. Fugst for Sme.Tinae Purposes, R. Middleton, 
Leed 


8. 
7912. Devices for Boots and Snoms, H. T. Hendy, 
Bristol. 


7913. Steam Enornes, T. Keene, T iverpool. 

7914. Tsstixne Gas CyLinpers, The Scotch and Irish 

Kw. Company, Ld., and H. Brier, Glasgow. 

7915. Winpow SasHes and Frames, H. J. Ford, 
London. 

7916. Rusper WaTeRPRooF Fasrics, T. Birnbaum, 


ndon. 
7917. Sarety Lock, R. W. Duncan and J. Graham, 
iverpool. 
7918. GuarRps for VessELs, W. Lowrie, Liverpool. 
7919. Art of ArRostTaTIon, J. Hofmann, Liverpool. 
7920. Leap SHeatH Casies, J. B. Atherton, Liver- 


or W. J. Bennett, London. 
7922. Hotpine Sash Lines to Sasues, F. W. Pipcr, 


ndon. 

7928. New Apparatus for Dryina Liven, C. Sears, 
ndon. 

7924. SELF-cLosinc Bune for Beer BaRRELs, 8. Miller, 


ndon. 
7925. NeckT1IE Houper, F. Lamacraft, London. 
7926. Puttgeys for Winpow Corps, G. M. Pilgrim, 


London. 

7927. Mowine and Reapine Macuings, E. G. Paine, 
London. 

7928. SEPARATING FLEXIBLE Fitms, W. Cuthbertson, 
G Ww. 


7929, PuzzLe Game, A. E. Harker, London. 

7980. Crate or Casg, F. T. Howell and J. C. Schulz, 
London. 

7981, VeLociprpr, A. Bodding, London. 

7932. Presses for Cuttine LEATHER, W. P. Brough, 








7840, Door CLosers, G. A. Farini, London, 


Manchester. 
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7933. Heatixae Water by Evscrricriry, W. Corin, ' 


London. 
7934. 4 Propucer, J. M. While and J. Timmins, 


ndon. 
7935. Evecrric Tevecrapay, & , K. 0. A. Gulstad, 
] ondon. 
7936. Bat Beartyes, I. M. W. Bourke, London. 
7937. Mera Pipes, K. F. Yorke, London. 
7938. Fastevers for Corsets, H. Eschen, A. Perry, 
and B. Showler, London. 
7939. a? for Bicyctes and Carriagss, J. Graham, 
mdon. 
7940. Artiriciat Teets, E. T. Starr, London. 
7941. Brass Frrrmnes for Basins, M. B. Bounds, 
London. 
7942. Tecescores, J. Y. Johnson.—({The jirm of Carl 
Zeiss, Germany ) 
7943. ScraPinc Oot Tonacco Pires, E. Boggis-Rolfe, 
ndon. 


ae Marcues, &c, L. de Stein and J. Joscht, 
on. 
7945. Ovens for Baxusc and Roastina, J. B. Cox, 


mdon. 
7946. Manuractore of Brusues, &., J. Stauder, 


ndon. 
7947. ae Facinc Lock Bars, H. Tunbridge, 
mdon. 


7948. Hanp Pvanes, G. A. Brown and J. Brown, 
London. 
7949. - pee Fisre from Corron Szep, R. Silcock, 
mdon. 
7950. Apparatus for ELecrrotytTicaL Purposss, H. 
Guthrie, London. 


7951. Sortinc Macurygs, J. K. Gore, London. 
7952. Means of Orrence in Warrare, G. H. Jones, 
London. 
7953. Waxinec, &c., TuHreaps, H. and L. Rogez, 
di 


ndon. 
7954. Comprvep Eco-BorLer and Sranp, A. B. Gehrke, 


mdon. 

7955. Evectrric Measurinc Instruments, J. Thomson, 
London. 

7956. Macuines for Unnarrine Hives, M. C. Chapal, 
London. 

7957. Brupve Brrs, A. Friedl, London 

7958. Hortper for NewspaPers, &c., H. Volkmann, 
London. 


28rd April, 1894. 


-= Vatves for Preumatic Trres, Capon, Heaton, 
,and H. Heaton, jun., London. 
7960. Saw- BENCHES, N. Tailby, ndon. 
7961. Apparatus for CLIMBING Ropgs, L. Giilzow, 
Manchester. 
7962. Canvas Postat Enve.opss, G. Lawson, King’s 


ynn. 

7963. ee Woven Fasrics, J. Sharp and T. W. 

8 : 

7964. CRANES, v. Purdy, Leeds 

7965. Nets for Aurotypy, J. B. Howard.—(K. Hammer 
and A. Selzzam, Germany -) 

7966. Woopen Taps, J. B. Howard.—(G. Graumann, 
Geriaany.) 

7967. Cask for Prorectinc Watcues, J. B. Howard.— 
(0. Busster, Germany.) 

7968. Construction of Cuarrs, A. Paice, Gloucester. 

7969. Cork Fastener, F. J. Davis and O. J. H. Davis, 
Plymouth. 

7970. QuapricycLe, G Whyte, Guernsey. 

7971. Cammney Tops, D. Curr, Stretford. 

7972. Guarp for Carvino Forks, O. Oxspring, Shire 
Green, near Sheffield. 
7973. Cotourn Psotocrapuy, J. M. Gillies, R. M. 
Inglis, E. E. F. d’ Albi, and W. C. Nixon, Dublin. 
7974. APPARATUS used in Twistine Yarns, J. R. Cud- 
worth, Halifax. 

7975. Cizansinc Woo., &c., Fipres, 0. Reichenbach, 
London. 
76. Steak Beaters, G. Paley, Preston. 

7977. Cranks for Bicycies, A. Abrahamson, London. 

7978. ATmosPHERIC Recutators, W. Bruce, Leeds. 

7979. Lapres’ Stay Busks, P. Samuels, London. 

7980. Comprvep Cup and Sroprer for Borries, H. C. 
Blackwell, Bristol. 

7981. PULLEYs, od B. Davidson and Barry, Henry, 
and Co., G 

7982. Frire- ng W. Robb, T. Scott, and L. R. 
Russell, Glasgow. 

7983. SicHT-FEED ‘Lupricators, J. F. Bennett, A 
Firth, and T. H. Firth, Sheffield. 

7984. Cotrer for Manuracture of Doo Caxss, J. H. 
Clark, Crabbs Cross, near Redditch. 

7985. Process of Propucine Caustic Sopa, T. Drake 
Huddersfield. 

7986. Sarety Spreapers for Horse Cuarns, J. Draydon, 
J. Draydon, jun., and G. Draydon. Cornwall. 

7987. Rinc SPINNING Frames, J. and W. N. Wilkinson, 

Manchester. 

88. Prepayment Gas Meters, W. and W. H. Cowan, 

Glasgow. 

7989. Lupricator, W. Trautmann, Berlin. 

7990. Apparatus for Roiiiac IRon or Steer Bars, W. 
Neilson, Glasgow. 

7991. ApsosTaBLe Steps, J. H. Bailey, Barnsley 

7992, Utiisation of Rervuse, R. Schneider, iaoten. 

7993. Or, Lamps, H. Defty, London. 

7994. Evectro.ytic Ce.t, E. de Pass.—(H. Thojehra, 
France.) 

7995. Firriscs for Evectric Lamps, H. Hirst, 
London. 

7996. Sacce Cruet, W. H. Courtenay, Worcester. 

7997. Horsesnogs, T. N. Jones, G. W. Currier, and 
E. C. Smith, London. 

7998. State Frame, D. Macdonald, London. 

7999. Grapne., J. Skinner.—(H. Skinner, Weat Indies.) 

8000. Hanp Privtinc Device, C. A. Allison.—({R. H. 
Smith and W. F. Tripp, United States.) 

8001. Promotinc ComBusTion in Furnaces, J. B. 
Davids, London. 

8002. Harnessinc, &c., TipaL Power, W. Horsfall, 
London. 

8003. Roormyc Buicpincs, W. H. Heywood and W. 
Curbstone, London. 

8004. FLoor Pugiriers and Grapers, 8. D. Hoole, 
Birmingham. 

8005. Repropucine PicTURES on Paper, E C Marks, 
London. 

8006. Stick or Umpre_ta Hotper, F. Bauch, London. 

8007. Swircn TetepHones, G. L. Anders and W. 
Kottgen, London. 

8008. SHor Protector, W. Gillies, T. Lethbridge, and 
R. Pope, Bristol. 

8009. A Pocket Metronome, W. F. Howe, London. 

8010. Scnoot Desks, O. André, London. 

8011. Execrric Arc Lamps, F. Jehl and Fritz von 
Hardtmuth, London. 

8012. Toys, E. F.am Bach, Germany. 

8013. ManuractureE of Hair-pins, R. R. Beard, 
London. 

8014. Sarety Prvs, I. I. Becker, London. 

8015. PiaTen Parintinc Macuines, A. Godfrey, 
London. 

8016. PaotocrapHic Apparatos, &c., B. J. Edwards, 
London. 

8017. Birtiarps, C. Ormerod and A. W. Cooper, 
London. 

8018. Lupricators, T. Kahle, London. 

8019. Houper for VALANCE Hanatnos, A. Lolling, 
London. 

8020. Cycies, M. B Carbonnel, London. 

8021. Fasteninc Devices for Hats, A. J. Boult.—(0. 
Schiller, Germany ) 

8022. Soap, J. H. Iredale and J. W. W. Huddleston, 
Liverpool. 

8023. Power Hammers, A. Beaudry, ry 

8024. Trrmminc Hat Bris, H. H., A. A. Turner, 
Manchester. 

8025 Boors, T. P. Eves, London. 

8026. — and CooLinc AppLiances, P. Pfleiderer, 





8027. “Curse and Dravent Boarps, &., C. Whelpton, 
Lond 
8028. Mrwane’ Lamps, A. Morris, London, 


8029. Apparatus for Avutocenous SoLpErine, L. 
Longuemare, London. 

$030. LE-BARS, L. Leclercq, London 

8031. WarTer-TiGHT ButkHeap Doors, 8. Matthews, 
London. 

8032. Heatmne and Ventitatinc Apparatus, 8. Hol- 
man, London. 

8038. BunpLine Macuines, H. H. Lake.—(The Interna- 
tional Woodworking Machine Company, United States.) 

8034. Hotpine the Covers of Tires, W. Howard, 
London. 

8085. Sawine Apparatus, 8. Mundey, London. 

8036. Cottar Srup, E. Hughes and E. Everett, 
London. 
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8037. Huits of Vessets, &., G. W. Schermerhorn, 
London. 

8038. Apparatus for PrePaRine Curna, D. Radclyffe, 
London. 

8039. LaBoraTory Bunsen Gas Burner, J. J. Pilley, 
London. 

8040. Smoke Preventer for Curmyeys, A. Clifford, 
Dartford. 

8041. ExpLopinc Caamper for Excrves, 8. H. Adams, 
York. 

8042. Serrinc-on Motions, R. T. Howard and J. Col- 
lier, Farnworth. 

8043. Creat, &c., H. B. Wyman and A. C. Goodwin, 
London. 

8044. Srreet Drarnace Recepracies, W. H. Sladdin, 


Brighouse. 
$045. ee Betts for Bicycres, W. G. Woolf, 
D. Suthren, 


8046. Dov BLE 
Cheshire 

8047. UmBReLLa Hoper and Sranp, E. M. Clarke, 
Nottingham. 

8048. Areanazws for Maxine Satt, R. Hodgson, Bir- 


Secure Envevorg, J. 


eos, Fnonécixa Cotron Seep Mra, G. H. Croker, 


eon ‘Fearans Tass, T. G. Blood, Birmingham. 
8051. Coat Pit Cacr Buspexper, & &c., J. W. Scott, 


8052. Deracuixe Gear for Surps’ Boats, C. Gardner, 
Ea ns H. Symington, nee 

8053. LaP-WELDED TUBES, ym: iw. 

8054. Go_r CLus Heaps, R. Winton, G 

8055. Skivine Macuivery, A. G. Brooks. —{c. J H. Bayley, 


United States.) 
= ed and other Presses, W. McArthur, 
8057. oa “ks, J. , Manchester. 


George, 
8058. Wixpows, W. G and J. B. Leatherbarrow, Man- 
chester. 
8059. Canpinc Ewnoives, E. and 8. Tweedale and J. 
Smalley, Castleton. 
8060. Twistinc Macurngs, E. and 8. Tweedale and J. 
Smalley, Castleton. 
ee Decomposition, H. Carmi- 
a Coat Curttine, T. B. A. and R. W. Clarke, 


goes. CyoTues’ Horse and Liven Rai, J. Truman, 
Sheffield. 

8064. ArracHine Tips of Bituiarp Cugs, R. Robinson, 
Sheffield. 

8065. SELF-LUBRICATING PuLLEys, G. and E. Smith, 
Northampton. 

8066. tem my CARRIAGE Door Inpicator, J. Nichol- 
son, Londonderry. 

8067. Smoxe Prevention, N. Chandler and H. Rallings, 
Hednesford. 

8068. Type Writers, J. L. Cantelo, Liverpool. 

8069. Sootaine Teat and Teeruine Rive, F. Millward, 


— PuctocrapHic Hanp Cameras, T. H. Algate, 
8071. Fastentinc SHanxs to Knives, B. W. Ramsden, 
Sheffield. 
a Wixpixe Yarns, 8. Hey.—(W. A. Smith, United 


> Tears and Sermxnixc Fisres, J. W. Smith, 
8074. TexTILE MacutnerRy, J. McQueen, T. Thompson, 
and J. Heywood, Manchester. 
8075. Cycie Pepa.s, J. Ferguson, Glasgow. 
8076. ORNaMENTING CHINA ARTICLEs, D. Jones, W. W. 
and F. C. Wardle, and A. W. Beech, London. 
8077. BaLina PRESSES, H. Shield and J. Howarth, 
Live erpool . 
8078. ag ened for Weavine Faprics, R. N. W. 
a 
= CycLe Lamre, 8. T. Richardson, Birmingham. 
. SuReicaL Bepsteap, J. A. Smallbones.—(L. W. 
wedi, Australia ) 
8081. SuIps, IL. Spy, Liverpool. 
8082. Graters, A. M. Sternfeld, Manchester. 
8083. PowDER-BLOWERS, ATOMISERS, &., B. 
Manchester. 
8084. Hoist Sarery Guarp Morions, W. H. Hoskin 
and A. Pickering, Blackburn. 
8085. Propuction of Mgratiic Zinc, P. C. Choate, 
Glasgow. 
“—- — for Pressure Gavoes, W. H. Bradt, 
oogT. Maxoracrons of Armour, A. A. Ackerman, 
on. 
a - aaa of Kiins for Bricks, E. Howl, 
— PorTIERE Rops and Apparatus, C. Wilson, 
md. 
-~ Swive.iixo Winpows, J. and W. McLoughland, 
mdon. 
8091. wedge gag B. Smolansky and A. P. Bate- 


Stern, 


8092. Bopy Ro.iers for Horses, &c,J. J. Wilson, 
Birmingham. 

8093. ApPpaRaTus for Markino Bituiarps, P. Rédel, 
London. 

8094. Steam Generators, J. E. Gresty, London. 

8095 Kwyire CLeantnc Macuineg, W. Ayton, London. 

8096. Ice Makino Apparatus, A. J. Boult.—(@. Schacke, 
Germany. 

8097. Mixers’ Squiss, J. R. Powell, London. 

8098. Sotip ComBusTIBLE, L. Dardel and H. Bécoulet, 


Liverpool. 
8099. FILTER H. Farmer, London. 
$100. Watcn Caszs, C. K. ont. Live 1. 
8101. TaABULATING Systems, H . Hollerith, London. 
8102. Baskets or SIMILAR RECEPTACLES, E. M. Hudgin, 


ndaon. 
8103. ne CarppoaRD Boxes, J. A. Causton, 
ag ote Boo, N N. Fuchs, T. Craney, and T. C. Stokes, 
8105. Beane, J. F. Shepard, C. Bartholomew, and 8. 
H. Carro ; 


ll, London. 
8106 Stone iy Macuiyg, A. Zanardo, London. 
8107. Rope Covup.inos, B. Kirsch, London. 
8108. Opgninc, &c., GREENHOUSE Sasues, G. Paine, 
London. 
8109. SypHon Heaps, 8. Triller, London. 
8110. PrttaR WaTeR-cLoset, A. and F. G. Johnson, 


jon. 

> Pyevumatic Tires, ©. Dierickx and C. Belot, 
maon. 

$112. ~ "ae AnmmaL CHarcoat, C. W. Kriens, 

8113. —_ a. ‘ G. Moo 

8114. VeLocipepes, C. sao epee 

8115. — of Nd deg Section, F. E. Elmore, 


8116. Penase for Crank Powers, A. J. Hoyt, London. 
=. pa of Sewage, and Rerussg, J. Posno, 


8118. Mecuanism for Feepinc Openers, E. Buckley, 
Manchester. 

8119. HavLinc-rope Cups, J. Green, London. 

8120. Macuines for Drittixc Purposss, W. A. Pearn, 


anchester. 
121. Pyeumatic Tires of Cycies, J. V. Pugh, 





London, 


8122. Om Cup for Venioce Wueers, J. A. Garvin, 
London. 
8123. P =~ areaenad and like Sunsnapgs, J. Forbes, 
mi 


London, 
8124. PortasLte Atarum for Barus, I. Bamberger, 
London. 


mn 
8125. Dynamo-rtectric Macuines, H. N. Prentice, 
on. 
8126. Firtmne Parts of Macutnery, H. N. Prentice, 
London. 


8127. Isprcatinc Posta Scatg, I. 8S. McGiehan, 
London. 

8128. Practisinc SHORTHAND, The Honourab‘e Sybil 
M t Tyssen Amherst, London. 

8129, mo Lamps, E. 3. Frost 7 M. P. Stevens, 


London. 

8130. Music and Book-Lear Turners, J. W. Neumann, 
London. 

8131. Steam and Hort-warer RapiaTor, H. Flint, 
London. 

. — InvaLip Covucues, &c., W. J. Collins, 


as » Device for Hoxtpine Reims, B. Seymour, 


8134. Cyciists' Caps, C. W. and P. W. Shepherd, 
London. 


7 > aecaes Tea Cuest or Box, T. V. Macleod, 

8136. Harpeninc Sree: Purares, H. W. Gabbett- 
Fairfax, London. 

8137. PNeuMATIO SADDLE or Pittow, R. F. Hall, 
London. 

8188. ORNAMENTAL Surraces, F. Lucchesi, W. Mait- 

d, and D. J. Williams, London. 

8139. Fire-escapes, F. W. Hoar, London. 

8140. Automatic Hose Jackets, H. H. Leigh.—(J/. B. 
Cooper, United States.) 

8141. Topacco Pipss, J. W. Hinton, London. 

8142. Spryninc Tops, J. A. Cave.—(K. P. Lehmann, 
Germany ) 

i “Bicvouss and Tricycies, W. F. Williams, 


8144. Hose Reet, W. Lee Van Horn and M. Yount, 

London. 

8145. Merauiic Packrya, F. A. Ives, London. 

8146. HorsesHogs, F. W. Bach, A. E. Schatz, and E. 
Rinke, London. 

Treatinc Fiprous MarTeriaL, G. Walker, 

on. 

8148. Ticket Puncues, A. Warner, London. 

8149. Exectrica. Megasurinc InstrumMENTs, H. H. 

e.—(J. V. Vleck and BE. Weston, United States.) 
8150. PropeLtinc Tramcars, G. G. M. Hardingham, 


London. 
8151. Rocier Skates, F. Sabel, London. 
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8152. Pires, H. Dinn, London. 

8153. EARTHENWARE Pipe Macuinery, R. Ewing, 
London. 

8154. Curr Apsuster, H. Wardle, Manchester. 

8155. Sizinc Macuinas, J. 8. Hargreaves, Heywood, 

cashire. 

8156. Cumangy Cow s, C. Hitchcock, London. 

8157. Rives for Steam ENGINE Pistons, G. Timmis, 
Southampton. 

8158. Cycte Gear Casss, 8. Stone and C. H. Genders, 
Nottingham. 

8159. (ne of Batt Taps, I. Barnsley, 
Sheffield. 

on Luncuzon Locker, R. W. Banner, 

8161, Stoppers for Botries, M. Weber and M. Lietha, 
Manchester. 

= ee rea, G. Davis and J. L. Lloyd, 

8163. p aoee Water Beverace, G. Davis, Aberyst- 


wyth. 
8164. Hay Pressino Macuinery, C. and W. Stephen- 
son, Newark. 
8165. Borr.e Spoon and Strrrer, C. Sheather, London. 
8166. Steam Generator, J. E. Green, London. 
8167. 2 eee Cungs for Scnooxs, J. H. Towers, 


sea. 

8168. o—— Exuavust Veytitator, W. J. Baker, 
Scarborough. 

8169. Gas Burner, J. H. Butterworth.—(A. Carter and 
W. Sweetman, Australia.) 

“= gee -TUBE Steam Borers, F. J. Rowan, 


8171. aPan MAKING Macuings, J. Wyllie, Glasgow. 
8172. Beer Pumps, H. Harper, Birming 
8173. Spice or Vent Pec for Casks, G. t Churchward, 


Southsea. 
> ema Warer Container, T. B. Tyson, Long- 


pol 
8175. Ewercy Saver for Bicycies, F. J. Boulton, 
ereford. 

8176 sy md ee Bac, &c, J. Franken- 
burgh, G 

8177. Pant Cans, 8. N. Ashworth, Manchester. 

8178. Propuction of Copper Cotours, Cc. M. Piel- 
sticker, London. 

8179. Iscreastnc the ILLumMiInatTING PoweR of OIL 
Lamps, R. H. Courtenay, London. 

8180. Proves, W. P. Thompson.—(F. W. Unterilp and 
F. Lehmann, Germany. 

8181. Bicycle Sanoune, 8. Seligmann, Live: 1. 

8182. Pipes of Heatinc Apparatus, W. P. Thompson. 
—(A. Dumas, France.) 
8183. ExTractTixc METALS from Ores, W. P. Thomp- 
son.—({L. R. Bonehill and B. T. Gautier, Belgium.) 
8184. Precipitatinc Metats from So.utions, J. 8 
MacArthur, London. 

8185. Macuixe for Hutiine Corres, J. W. Gordon, 
London. 

8186. ConTRoLLine the Diazs of CLocks, R., J., and J. 
Potts, London. 

8187. MALLEts for PLayisc Games with Ba.ts, F. H. 
Ayres, London. 

8188. Porgnniometers, F. H. and H. Nalder, C. W. 8. 
Crawley, and A. Soames, London. 

—. ecuaeeane Liquips, F. H. Nalder, H. Nalder, 

C. W. 8. Crawley, and A. Soumes, London. 
8190. Mow Mountino Cannon, J. Eastwick and I. "A. Timmis, 


8191. Seame Moror, W. Martin, London. 
8192. CoIN-FREED Mecuayism, A. G. Macculloch, 


London. 
— Desravcriox of Sewer Gas, &c., J. E. Webb, 
G. Szekely, 
8195. Fry and Cast-sox for ANnoLers, J. Boyce, 
London. 


mdon. 
8194. Comprvnep Saw and PLANER, 


8196. Lusricators for Bassixetres, J. Whitehead, 
Birmingham. 

8197. Automatic O1L Gavor, W. H. and A. F. Ross, 
London. 








SELECTED AMERICAN PATENTS. 
From the United States Patent Office Official Gazette, 


511,943. Srzam Taar, BH. B. H. Gold, Chicago, Ill.—Filed 
‘Mar: ch 27th, 1898 

Claim.—(1) Ina steam trap, the combination of an 
automatically operated valve located within the space 
to be heated, an ex ion device situated outside 
the space to be hea , and connections between said 
valve and expansion device, of a hand ted valve 
for closing the port normally controlled by said auto- 
matic valve, substantially as described. (2) In a 
steam trap, the combination with an automaticall 
operated valve located within the to be hea 
an expansion device located outside the space to be 
heated in a chamber Ss with the auto- 
pe word te i ‘devi f a hand ited mond E 
valve and ex: on device, of a -O valve 

en » pera 








adapted to ly controlled by the 
automatic valve, and a a ye hand-operated valve 


ee 


controlling a passage rs) ning to the air and surround. 
ing the valve and the passage 


























+4 } 





said with the expansion device 
chamber, S etially as described. 


512, 010. Pumpine Enorne, E. BE. Clark, Northampton, 
—Filed February 20th, 1893, 

Cate ie high- — cylinders G and H in 
line with the respective low-pressure cylinders H’ G’, 
tne valve chest and valves for the respective cylinders, 
the pipes 12 and 18 crossing from the exhaust of the 
high-pressure cylinders to the valve chests of the low- 
presstire cylinders, in combination with the rockers 

) and 55 and the valve rods connecting the valve 


[Siz 010] ” 
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= LJ 
of one high-pressure cylinder and of the opprsite low- 
pressure cylinder, the walking beams M’ M’ and M 
and the shaft 22 for dey agen J each walking beams, 
the pistons, the pisto: 8, crossheads and links con- 
necting the pre or vistons at opposite ends of the 
walking beams, and the double-acting pumps with 
their plungers axially in line with the compound 
pan parce and connected to the ane piston-rods 
tantially as set forth. 
512,086, Prrers, J. V. Ashereyt, Dunkirk, Ind.—Filed 
April 1st, 1898. 
Claim. —A pair of pliers consisting of a ate leg and 
leg d of two parts each pivoted to 
the main hoy and having their abuttin ra geared 
and meshing, one of said secondary Loves having 
upwardly projecting ears forming bearings for an 


512.086] 








oe 
£) 


adjustable locking device consisting of a pivoted 
lever having a pin attached thereto, said pin being 
arranged to through a hole in said secondary 
lever ro to play ina lateral slot in the main leg when 
the pliers are sperated as aud for the purpose set 
forth, 


512,120. Recor Curck ror WHer.ep Gun Car- 
RIAGKS, F. atts | eee Buckau, Germany.— 
Filed October ! fth, 

Claim.—A recoil or brake for gun carriages, 
consisting of a i ree press having a spur, to be 


S12 120] 








driven into the ground, projecting from the side of 
the press cylinder, and a piston having a rod passing 
through one end of the cylinder and connected with 
the trail, whereby the gun and ae will have a 
limited recoil for the purpose specified 








Epps’s Cocoatne.—Cocoa-Nib Extract. (Tea like.) 
The choicest roasted nibs (broken A beans) of the 
natural Cocoa, on being subjec to powerful 
hydraulic pressure, give forth their excess of oil. 
leaving for use a finely-flavoured powder, ‘‘ Cocoaine,” 
a product which, when prepared with boiling water, 
has the consistence of tea, of which it is now with 
— beneficially the place. Its active 
— le being a gentle nerve stavalent, _——* the 

sonet energy without unduly exciting’ the system. 
Sold only in packcts and tins, by Grocers, labelled 
‘James Epps anv Co., Ltd., Homeopathic Chemists, 
London,” —Apvr. 
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“INLAND WATERWAYS: THEIR RELATION TO 


TRANSPORTATION. 
by W. H. WHEELER, M. Inst. C.E. 

Tux supplement of the “Annals of the American 
Academy of Political and Social Science ’’—published 
by Messrs. King, Westminster—for September last 
contains a paper by Mr. Emory R. Johnson under 
the above heading. This paper gives a large amount of 
information as to the waterways of America and their 
relation to railways as a means of transport. The inland 
waterways of America contribute very largely to the pros- 

rity of the country, and although the tonnage conveyed 
on them is not equal to the traffic by railway, it is never- 
theless of very large dimensions. On the Great Lakes 
there is a fleet of 8700 steam and sailing vessels, with a 
net registered tonnage of 1} million tons. In 1891 they 
carried 63} million tons of freight, the ton mileage being 
equal to 274 per cent. of that of all the railroads of the 
United States. The commerce on these lakes is advanc- 
ing with rapid strides, and has more than doubled within 
the last five years. On the Mississippi, which, with its 
tributaries, has 16,000 miles of navigable waterway, there 
were afloat in 1890, 7445 craft of all kinds, with a regis- 
tered tonnage of 3,400,000 tons, which conveyed 30 
million tons of freight, and 11 million passengers. The 
Hudson River had in the same year a traffic of 5 million 
passengers and 15 million tons of freight. Although 
these waterways are practically separated from each other, 
they had a total tonnage of nearly 113 millions of tons. 
The distance the freight is conveyed is frequently very 
great. The average distance of the journeys of the 
vessels which passed through the Sault Canal was 820°4 
miles. The railroad freight of the United States moved 
only, on an average, 119°72 miles. The freight passing 
Detroit is more than twice the foreign trade of New York, 
and over two-thirds of that of all the other sea-ports 
together. Of the total traftic of the United States, 
172,110,423 tons, 45 per cent. was on the Atlantic Coast, 
5} per cent. on the Pacific, i? per cent. in the Gulf of 
Mexico, 17 per cent. in the Mississippi Valley, and 31 
per cent. on the Great Lakes. 

As in this country, the progress of the inland water- 
ways of America has not kept pace with the develop- 
ment of marine navigation, nor with the progress of the 
railways. In recent years the United States Govern- 
ment has been pursuing a liberal policy in the 
improvement of the rivers and harbours, but their 
extension and connection by means of the canals has 
been neglected. There has been a strenuous opposition 
to any attempt which the Government has made in im- 
proving inland waterways, and no class of legislation has 
been subjected to more severe and continued criticism 
than that enacted for the support and development of the 
internal commerce, by affording increased and safer 
means of communication. In fact, while appropriations 
have been made for the deepening of harbours and the 
improvement of the Mississippi and other rivers, the 
construction or improvement of canals by the Federal 
Government has stood practically at a standstill for a 
generation, and many waterways which were once the 
pride of the States have either been abandoned or 
allowed to fall into a condition of little usefulness. 
This is no doubt due chiefly to the development of the 
railway system, and to the fact that the functions which 
a canal is calculated to perform are different now 
to what they were before the introduction of rail- 
ways. Most canals were constructed at a time when 
industrial needs existed that have since greatly changed 
or passed away. The localisation and concentration 
of population and special industries into great manu- 
facturing centres had not in the days of canals assumed 
the proportions they have since done. The movement of 
large quantities of materials for long distances was not 
then so much required as the transport of small quan- 
tities to local centres. Hence the canals were made to 
supply these local wants; and not being constructed on 
any uniform system like the railways, were unable to 
meet the altered conditions of commerce, and to amalga- 
mate with advantage in large and comprehensive systems. 
The railway is an agent better adapted than the waterway 
to the transportation of small quantities of goods for short 
distances, and to deliver those goods in quicker time and 
with greater certainty. The owners of the canals did not 
realise that, with the advent of the railroad the function 
of the canal changed; nor did they push forward the 
improvements in their waterways that were necessary to 
adapt them to the altered industrial and commercial 
interests. No attempt was made by either party to share 
the freights, in order that each might take the part which 
by nature it was best fitted to transport. Had this been 
done it would have been to the gain of the canals, the 
railways, and the State generally. 

The two means of transport are fitted to render services 
which are distinct and complementary to each other. A 
great deal of the freight which could be carried by canals 
would never be moved by railway. Waterways create a 
large share of their traffic, as the cost of transport 
determines in many cases the fact whether a trade shall 
exist or not. Cheap freights give a larger and wider 
market, and introduce into commerce such articles as 
minerals, sand, stone, straw, hay, manures,and wood from 
localities the distance of which from the centre of dis- 
tribution would otherwise prevent their use. And if the 
waterway creates this traffic, it aids the railway as well 
as itself. It makes raw material cheaper, increases the 
number of articles available for use, and thus adds to 
the products of agriculture and manufactures seeking 
transportation. To complete the success of the operation 
the railway must be present to aid in distributing the 
= manufactured from the articles transported by 
water. 

In_a recent article in the North American Review, 
the Hon. Newton C. Blanchard, the Chairman of the 
Committee of Rivers and Harbours of the United States, 
contends that upon the inland waterways depends 





most largely the realisation of cheap transportation. Un- 
obstructed navigation of the lakes and interior rivers and 
deep-water ports of the Atlantic, the Gulf, and the Pacific 
Coasts, means cheaper food, cheaper clothing, cheaper 
iron, coal, lumber, and cheaper supplies generally to every 
inhabitant of the United States. He goes on to say that 
although no class of legislation has been subjected to more 
severe and continued criticism than that enacted for the 
support and development of internal and seaboard com- 
merce by theimprovement of rivers and harbours, and yet 
it is probable that no distribution of public money has con- 
ferred more common and lasting benefits upon the people 
and upon the industries of the country at large. The 
total amount expended on river and harbour improve- 
ment hardly equals what is paid out in one year at 
the present time for the repairs and rolling stock of the 
railways of the United States. The same remarks may 
with equal force be applied to what has taken place in 
this country. With few exceptions, and until quite 
recently, the inland waterways have been entirely 
neglected. 

This is also a workman’s question. If minerals and 
goods can be conveyed at lower rates, higher wages are 
possible. So, for example, if the means of communication 
by water between the Midland coalfields and London 
were properly developed, this mineral could be conveyed 
at less than half the present rates, and colliery pro- 
prietors would stand a better chance of giving, and the 
miners a better chance of obtaining, the “ living wage ” 
demanded than by the late unnatural attempt to force 
the hands of the proprietors and to set aside the inexor- 
able law of supply and demand. The cost of conveyance 
of coal from the pits in the North by water tothe Thames, 
over a considerably longer distance, is less than that by 
the railways from the Midlands, and if those who guide 
and direct the miners would realise this fact, and turn 
their energies to cheapening the means of transport, they 
would be doing good service both to the miners and the 
community generally. 

It is pointed out by the author of the paper that inland 
waterways enable home industries to compete more 
easily with foreign producers, not only by decreasing the 
cost of transporting articles destined for exportation, but 
also by making raw materials cheaper. A country such 
as the United States, in which a high standard of life 
among labourers forces the rate of wages high, and in 
which capital demands a high rate of interest, can com- 
pete with a country where the standard of life and wages 
are lower only by virtue of the superior productive power 
of labour and by having cheaper raw materials. What- 
ever lessens the cost of raw materials allows the price of 
finished goods to fall by a like amount, without trenching 
on the amount received by wages and interest. It is 
argued, therefore, that the development of the inland 
navigation of the United States will assist in maintaining 
the higher standard of life in competition with Europe. 

The railways would also benetit in the end, as they 
would be relieved of the burden of much of their slow, 
bulky freight, and be enabled to clear the way for pas- 
senger trains and light goods trains which can now only 
be provided for by continual expense in widening the 
roads at enormous cost. Railways in this country, and 
also in America, are in many cases doing a large amount 
of business in mineral traffic, which brings them in little 
direct profit. It is asserted on good authority that coal, 
coke, stone, and iron ore are frequently carried at a loss 
on railroads in order that by so doing they may keep down 
prices of crude products, and thus sustain industry and 
enlarge the volume of the higher grades of freight. 

The statistics of the traffic of the railways and water- 
ways of Frankfort, before and after the canalisation of 
the river Maine from the Rhine to Frankfort, show in a 
striking way that an increase in water traflic may be 
accompanied by an equal or greater rise in the traflic of 
competing railroads. After this improvement was com- 
pleted, the total increase in traffic amounted to 698,596 
tons, of which the railway gained about half. This 
increase of traftic was due to the transport of wood, coal, 
building materials, and other heavy goods from the 
interior, which were enabled to secure a market which 
otherwise did not exist for them. The industrial activity 
of Frankfort increased because it was able to obtain 
cheaper raw material ; consequently the amount of traffic 
to sea was greatly enlarged, and the railroads profited 
both by a growth in their freight and by an equalisation 
in the volumes carried up and down from the sea to Frank- 
fort, enabling them to run fewer empty wagons, and thus 
reduce the expenses of transit. It has been in great part 
the improvement of the harbours and channels of the 
Great Lakes in America that has caused the phenomenal 
growth of Duluth, Milwaukee, Chicago, Detroit, Toledo, 
Cleveland and Buffalo. The railroads have been in turn 
greatly benefited through the increase of traffic which 
has come to them by means of the improvements of the 
water route. In fact, the most important railroad systems 
of the United States are those which share in the com- 
merce of the region bound about the Great Lakes. The 
railways and waterways are complements of each other. 
When a railway runs directly from a waterway, each feeds 
the other. When they run side by side, competition 
results in the reciprocal development of each, provided 
the waterway corresponds as to dimensions and equip- 
ment to modern requirements. The Khine Valley 
furnishes an illustration of this truth. The statistics of 
the traffic during the last forty years on the Rhine, and 
on the railroads of the Rhine Valley show that the growth 
of the transportation on each has been about equally 
rapid. The general relation of waterways and railways, 
as collectors and distributors respectively, is shown by 
the shipments into and out of Paris by water. In 1890, 
the canals brought to Paris 4,037,719 tons, and the rail- 
ways 5,826,548 tons, the percentage carried by each being 
41 per cent. and 59 per cent. respectively. Of the freight 
sent from Paris, which consisted principally of manu- 
factured articles, the canal carried only 958,834 tons, 





while the —— sent by rail was 2,335,252 tons, the 
percentage being 29 per cent. and71 percent. respectively. 





As already pointed out, the functions of canals’ and 


railways as carriers run on different lines. The kind of 
freight adapted for carriage by water consists in general 
of the raw mining and agricultural products, and bulky 
manufactured articles of comparatively small value. 
Water transportation, except in the case of large rivers, 
is slow. When goods require speedy delivery, either on 
account of their high value or their perishable nature, or 
when distributed in small quantities, the railway is the 
natural means of transit. Whether merchants send 
goods by railway or canal will depend on the cost of 
transit, and also on the nature of the articles and the 
circumstances connected with their shipment and delivery. 
Bulky raw materials must, however, constitute the larger 
quantity. Of the tonnage of the Great Lakes, 27°96 
per cent. consists of iron ore, 24°97 lumber, 22°4 coal, 
and 12°39 grain ; these form articles comprising 87°56 of 
the whole. On the Ohio River, of the total freight of about 
5} million tons conveyed, 1 per cent. consisted of salt ; 2 of 
clay, sand, and stone; 10 of forest products, and 77 of coal. 
On the Erie Canal 76 per cent. consists of the products 
of the farm, the forest, and the mines. Of the traffic on 
the Rhine 72} per cent. consists of coal; 3? of wood, 4 of 
iron, 1} of salt, and 14 of stone and brick. On the Elbe 
from Hamburg the traffic is ofa different class, 31 per cent. 
being grain, 10 manure, 9 ores and metals, 5 petroleum, 
4 coal and wood. ‘The freight on the waterways to 
Berlin, which affords an example of artificial inland 
navigation, consists of 49 per cent. of stone and brick, 
21 of lime, earth and sand, 10 of wood, 7 of coal, and 6 of 
grain. In 1890, in Germany, 30 per cent. of the whole 
traffic of the country was conveyed by water. In France, 
in 1890, the total traffic carried on the rivers and canals 
amounted to about 24} million tons, of which 28} per 
cent. consisted of coal, 31°8 of building materials, 5°7 of 
manures, 14°5 agricultural products, 2°9 manufactured 
machinery, and 6°6 of wood. The mean distance the 
freight was conveyed was about eighty-eight miles. 
Comparing the traffic of 1881 with 1890, the railways 
show an increase of 9°3 per cent. for the ten years, or less 
than 1 per cent. a year; while the waterways have in- 
creased their tonnage 47°8 per cent., or about at the rate 
of 4°8 per cent. a year. In 1890 the freight conveyed by 
water in France was 23°84 per cent. of that carried by 
railways. 

Although railways and waterways may be regarded as 
fulfilling different functions, and as the complements of 
each other, yet the independent waterway must be 
regarded as a regulator of railway rates, . Competition 
between railways and canals is different from that which 
exists between different systems of railways. The latter 
generally leads to amalgamation or an agreement as to 
the rates to be charged. The latter results in lower 
rates for a certain class of traffic which can be carried 
without detriment to the railway. However much traders 
may gain for a time by the reduction of railway rates 
below a paying limit, in the end they must be sufferers. 
No commercial undertaking can be carried on efficiently 
for any length of time unless the results of working leave 
a fair margin of profit. It will be a misfortune to this 
country if the Legislature, by their continual attempts to 
fix railway rates to suit traders, reduce them to so low a 
rate that the companies will no longer be able to keep 
their service up to a high standard of efficiency, and be 
obliged to cut down the fair wages of their servants. 
“The interests of passengers and shippers ought to be 
guarded by careful legislation; but to disregard the 
interests of the railways is to commit as grave an error as 
to neglect the welfare of those who ship goods or travel 
by rail.” 

‘the cost of moving freight by water or rail is due prin- 
cipally to three items—outlay for rolling stock, mainten- 
ance of way, and traction. A single barge on a canal 
brought up to modern requirements will carry as much 
cargo as a train consisting of forty trucks. The dead 
weight of the load to be moved, that is, of the barge 
or truck, is very considerably in favour of the barge ; 
the same amount of power applied in traction will move 
five times the load on a waterway that it will on a rail- 
way ; the original cost of construction and of maintenance 
of a canal is considerably less than that of the railway. 
On the Great Lakes traffic is conveyed at acost of "015 cent. 
per ton mile; on the Pennsylvania Railroad the expense 
of conveyance, inclusive of charges due to maintenance 
of way, is ten times as great as on the lake steamers. 
The average cost of moving a ton of freight a mile on the 
railroads of the United States—exclusive of maintenance 
of way—is *522 cent. The average freight by water on 
the Erie Canal and Hudson River, where the towing is 
principally done by horses in boats of small capacity, is 
*233 cent. per ton mile. In this country the railway rates 
do not average much less than a penny a ton mile for 
heavy goods, whereas on the best equipped canals the 
same traffic can be conveyed at the rate of 0°17 pence per 
ton mile. 

No hope of the improvement of the inland waterways 
of this country need be entertained unless it is realised 
that they are an actual want, and that they will not only 
pay their way but leave a fair profit on the outlay required 
to adapt them to modern requirements. It would mani- 
festly be unfair to the railway systems of this country, 
which are private trading concerns, to put in competition 
with them State-aided waterways, as has been fre- 
quently advocated. The whole enterprise and prosperity 
of this country has hitherto depended on individual and 
not on State enterprise. In France and Belgium, where 
the State has undertaken the construction of the railways, 
and where all the improvements in the rivers, harbours, 
and docks, and similar public works are carried out by 
Government departments, and are paid for from public 
taxes, the case is different. To make the waterways State _ 
property, or place them under municipal control, and so 
cause them to become free highways, would require the 
levy of taxation on one class of the community for the 
benefit of the other. The incidence of the burden of 
expense should fall on the persons benefited as far as 





practicable, and as nearly as possible proportionately to 
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the benefits received. The classes therefore on whom 
should fall the burden of maintaining the waterways are 
the carriers of freight, the producers and the consumers. 
The public only come in indirectly in the general pros- 
perity arising from improved communication or cheaper 
food products. If inland water communication is a real 
want, as no doubt it is, there are capital and energy enough 
in this country to provide what is required without taxing 
those who are only indirectly benefited. 

Within the last few years there has undoubtedly been 
a growing feeling in favour of improved water communi- 
cation. It is only necessary to point to the determina- 
tion of Manchester and the adjacent Lancashire towns 
to obtain direct access to the sea. Other enter- 
prises which has been brought forward for opening up 
some of the principal canal communications are at 
present in abeyance waiting the result of this great 
enterprise. Should the anticipations of its promoters be 
realised, and should ultimately the Manchester Ship 
Canal turn out as successful a commercial enterprise 
as the Suez Canal, there can be no doubt that an 
immense impetus will be given to the improvement 
of inland navigation. In the meantime attention may 
be directed to the successful results which have 
attended the development of the Aire and Calder Canal, 
and the improvement of the river Ouse on the port of 
Goole; tothe deepening and improving of the Severn up to 
Worcester; the opening out of the ports of Boston and 
Preston to vessels of large tonnage ; to the effect of the 
improvement of the river Seine on the portof Rouen, which 
has became now the Manchester of France, and to the 
improvement of the waterways between Rouen and Paris, 
enabling steamers to trade regularly between that city and 
London; to the immense increase in the shipping of 
Rotterdam and Amsterdam by the improvement of the 
river Maas, and the construction of the Amsterdam 
Canal; to the works now in hand in Germany for the im- 
provement of the Weser; the improvements in the 
channel of the Rhine, and the opening up of the Maine to 
Frankfort, and other works for developing its water 
communication ; the new channel in the Sulina branch 
of the Danube, and the works in progress for opening up a 
better navigation through the Iron Gates; the cutting of the 
Corinth Ship Canal; and the works which are going on for 
improving the communication on the Great Lakes of 
America on the western side by cutting a new channel of 
large dimensions from Chicago to the river Illinois, and so 
opening communication with the Mississippi, and on the 
eastern side by the new locks of large size for the Sault 
St. Marie Canal, both on the American and Canadian 
sides. The development of traffic along this route, owing 
to the increased facilities given from time to time, is 
marvellous. During the last ten years the increase of 
traffic onthe Sault St. Marie has been four-fold, and now 
amounts to nearly nine million tens, or a greater amount 
than passes through the Suez Canal. When the new 
lock on the Canadian side is finished, which, it is ex- 
pected, will take place this summer, with its width of 
60ft., and with 19ft. of water on its sill in the driest 
seasons, there will be nothing to prevent vessels trading 
direct from Chicago by the St. Lawrence to Liverpool. 
Several schemes have also been brought forward for 
opening out canals of sufficient size for ocean-going 
vessels to trade between the Lakes and New York. In 
this country the scheme for connecting Sheffield with the 
Humber has received Parliamentary sanction ; the Severn 
has been improved and deepened so as to admit of steamers 
carrying 400 tons to reach Worcester ; and it is proposed to 
extend this advantage to Birmingham. The Trent has been 
already considerably improved so as to allow a regular 
service of steamers between Nottingham and Hull, and 
meetings have recently been held with the view of obtain- 
ing further navigable facilities. The Trent and Mersey 
Canal has been deepened and improved by the North 
Staffordshire Railway Company, affording a striking com- 
mentary on the observation previously made as to canal 
and railway traflic being aids to one another. The Leeds 
and Liverpool Canal has been deepened and improved for 
steam navigation, and additional water storage provided. 
The Glamorganshire Canal is now provided with steam 
haulage. Several amalgamation schemes have recently 
been carried out. The Grand Junction has become the 
owner of two small systems, along which alone it has 
access to the Trent and the Humber, and which hitherto, 
owing to the small dimensions of the locks, has prevented 
an efficient service between the Midland manufactur- 
ing towns and coalfields and London. ‘The Grand 
Canal Company of Ireland have become the owners of 
the Barrow Navigation, and there is a scheme afloat 
for uniting the canals serving Belfast with the Shannon, 
and with these going to Dublin and making one united 
system of nearly 500 miles entirely free from railway 
control. Of other schemes afloat, there are those for 
making a ship canal across Scotland, and connecting the 
Forth with the Clyde; for deepening and widening the 
Aire so as to enable ocean-going vessels to get to Leeds ; 
for joining the Bristol and English Channels by a canal 
_ connecting the tidal navigation at Bridgwater with the 
rivers Yeo and Chard; and the scheme for making a ship 
canal to Brussels. The fact that the importance of 
inland water communications to the trade of the country 
is now much better realised than it was, is shown by the 
strong opposition which has been developed when railway 
companies have attempted to get out of their obligations 
to maintain the canals of which they have become owners. 
Of this an example has quite recently occurred in a Bill 
which was intended to be introduced this session by the 
North-Easterft Railway Company for abandoning the 
Ripon and Boroughbridge canals, and which in conse- 
quence of the strong opposition raised by the towns and 
companies interested, they have had to abandon ; and also 
by the frequent applications made to the Board of Trade to 
exercise their authority in compelling the owners of dere- 
lict canals to put them in order. 

It is not contended, and it would be foolish ever to 
expect, that all the old canals in this country can ever be 
revived. There are many waterways of a local character 





which served useful purposes in their time which are now 
out of date, and whose functions have either gone or are 
sufficiently replaced by railways. The canals which may 
et serve a very useful purpose are those affording main 
ines of communication between sea ports and tidal rivers 
and large centres of population or manufacturing indus- 
tries. Canals are specially adapted for conveying 
minerals and heavy manufactured goods for placement 
on shipboard, or for distribution when brought from 
abroad. A further useful development of the system is, 
when the waterway is made of sufficient size to allow 
of steamers trading directly between Continental ports 
and the manufacturing towns in this country. 

An inland waterway to fulfil these services efficiently 
must have one uniform depth and system of locks, and 
be of a size to allow of the passage of boats of fair capa- 
city. Although canals which will allow of boats carry- 
ing 80 to 100 tons may do good service and be made 
remunerative, a waterway to be really effective ought 
not to provide for boats of less capacity than 300 tons, 
so that the steamers trading on them may be of sufficient 
size to be able to navigate the open estuary and the seas 
which lie between this country and the Continent. The 
use of steam as a means of transport or traction 
must be considered a necessity. Regularity, and 
the certainty of despatch and delivery of goods, 
must be insured. Although the waterway should be open 
to private traders, the owners of it must—like the rail- 
way companies—become carriers, and undertake through 
booking, collection, and delivery of goods, and provide all 
similar advantages that railways afford. Unless this be 
done, the waterway will not be on a footing to compete 
successfully with the railway, and traders and merchants 
will continue to send their merchandise by train rather 
than by canal—although the freight may be more— 
because of the trouble saved. 

Those who consider that an efficient system of inland 
waterways would be an effective factor in maintaining 
the commercial prosperity of the country, and in enabling 
our manufacturers and shippers successfully to cope with 
the increasing demands of labour and with foreign enter- 
prise, will find the perusal of the pamphlet referred to at 
the head of this article well worth their attention. 
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THE proceedings on the second day of the meeting— 
Thursday—commenced with the reading of a paper by 
Mr. W. Hawdon “On the Capacity and Form of Blast 
Furnaces.” This described a new kind of furnace liner 
adopted by the author in conjunction with Mr. Howson 
at the Newport Works of Sir B. Samuelson and Co., 
near Middlesbrqugh. These furnaces in their original 
form, which is well known from published descriptions, 
were of 30,000 cubic feet capacity, about 90ft. high, with 
a maximum breadth of about 25ft. at about one-third of 
their height up. These have been constructed by making 
the stack cylindrical for about two-thirds of the total 
height, with a short bosh below, while the upper part is 
expanded into a bulbous form, whose greatest width is, 
however, less than that of the bosh in the original section. 
At the same time the hearth is made somewhat wider 
than before. The general effect is to produce a com- 
paratively small furnace of high producing power when 
rapidly driven with a large heating and reducing chamber 
in the upper part in which the materials are reduced. 
The cubic capacity of the furnace has been reduced by 
the alterations from 30,000ft. to 24,000ft. The shoulder 
or upper bosh, at the junction of the upper chamber 
with the cylindrical stack, sustains the weight of a large 
portion of the materials above it, thereby leaving that 
immediately below this point looser and more open, 
rendering the escape of the gases easy, and the working 
of the furnace more free throughout. In fact, it gives 
the benefit of the free working of a low furnace combined 
with the efficiency of a high one. 

In making a comparison of the actual work done by 
furnaces built on these lines, the figures have of necessity 
to be taken at periods some years apart, when the 
furnaces were new or the lining new; and the experience 
at the Newport Iron works, where these results were 
obtained, is not singular in finding that now-a-days the 
percentage of fixed carbon—which alone is reckoned for 
duty—in the coke is very much lower than it was some 
few years ago; and, therefore, for the sake of com- 
parison, the weight of fixed carbon consumed per ton of 
pig iron in its manufacture is given and not the weight of 
coke. Taken over twelve consecutive weeks’ working, the 
results obtained in the Howson and Hawdon form of 
furnace were as follows :— 





ge Fixed Carbon Calcined 

Quality of Iron Average Make in Cc d I t used 
mide over Tons per Week. per TonofIron per Ton of Pig 

Twelve Weeks. made. Iron made. 


Cwt. Cwt. 

2°83 680 16 64 47°2 
In examining these figures it must be stated that the 
aim was to make as much Nos. 1 and 3 iron as possible, 
which it will be seen was very successfully realised, 
the weight of iron below this grade being only 16 per 
cent. of the total make. Were the furnace burdened 
for foundry or forge qualities, the consumption of coke 
would be probably further reduced by 1 to 14 cwt. per 
ton. Lime—burnt—was used during this trial instead 
of limestone, and it is somewhat remarkable that, though 
several times previously this had been tried on the fur- 
naces at Newport, the result did not justify a continuance 
of its use; yet with this furnace there was a distinct 
saving of coke, probably over 1 cwt., which must be 
allowed for in the comparison. The results obtained 
with old lines when the furnace was -new were as 

follows :— 


Average Average Fixed Carbon Calcined Iron- 
Quality Make in Consumed per stone used per 
of Iron Tons per Ton of Iron Ton of Iron 
made, week. made. made. 
Cwt. 
302 458 19°5 46°7 


In examining these figures, it will at once be seen 
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that the output is much increased, the fuel co 
materially ) seabed though the weight a ue 
stone used is slightly increased, and what to ‘ 
Cleveland manufacturer is of immense importance 
the grade of iron produced is much higher, show. 
ing the very regular working obtained from the 
furnace; and so far as experience goes this regular work. 
ing isa marked feature in the duty obtained from this con. 
struction. Calculated in the same manner in the smelting 
of hematite in a furnace on these new lines, the consump. 
tion of fixed carbon is 15 cwt. per ton of iron made with 
a 50 per cent. ore, with a weekly make of 932 tons. It is 
not claimed that the whole of the improvement effected 
in this furnace is due to the upper bosh, and the some. 
what large well, the low bosh, and the narrowing of the 
part above the bosh should receive a full share of it. It 
must be remembered that the lower bosh can only be 
properly obtained by adopting a barrel of more contracted 
capacity, the contraction being carried out in that part of 
the furnace where the ore has already come down in a 
more or less reduced state, inasmuch as the reduction 
has been amply secured in the upper enlarged region of 
the furnace. 

In the course of the original trials the position of the 
ed bosh was fixed rather too low, the consequence of 
which was that the materials packed and wedged them. 
selves so as to form a dry scaffold. It was therefore 
found, after due experiments were made, advisable only 
to work the furnace filled some 20ft. to 22ft. above this 
upper bosh, and the results given below were obtained 
when the furnace was so working, leaving the capacity 
of the working part only 18,100 cubic feet. The furnace 
was further filled occasionally, so that the working capa. 
city reached 21,000 cubic feet, and a marked saving of 
fuel was the result. But it could not be worked for long 
filled to this height, as the materials threatened to wedge 
so that the lower capacity has been maintained. From 
the experience gained in the first experiment, this 
upper bosh has been raised in the second furnace, so that 
it can now be filled to its full capacity, and it is working 
in a very satisfactory manner. 

As showing that reduction of the ores is mainly obtained 
within a few feet of the top of the furnace, a 2tin. 
diameter wrought iron tube was passed through a hole in 
the charging we j ae This tube had the end plugged 
with a spike, and holes were drilled about 4in. from the 
bottom. The top end was also plugged up, and a small 
tap inserted near the top, from which samples of the 
gas were taken. This tube was thrust down into the 
materials in the furnace, and samples of gas taken at 
different a. The following were the results, as 


determined by Mr. R. Williams at the Newport Labora. 
tory :— 
CO». co. 
Per cent. Per cent. 
Gas as escaping from the top of the 
i TEE ere: | are 29°5 
ne ae 29°5 
8ft. into charge Sarl sen then” WR ss - 270 
10ft. into charge ... 72 . 32°0 
12ft. into charge ... i, re, 
14ft. into charge .. Oe xc as SA 


These results do not represent an average analysis of 
the gases taken over any long period, such as a day's 
working, but taken over some three-quarters of an hour, 
merely with a view to illustrate the reduction which is 
taking place at this zone of the furnace. They show 
that the ores are mainly reduced within a few feet of 
the top of the furnace, probably within 20ft., and in 
that part where the furnace is enlarged to meet this re- 
quirement. 

In the discussion some remarks by Sir Lowthian Bell, 
who was unable to be present, were read by the secretary. 
He considered that the modification was of great interest 
as a means of counteracting the tendency to hanging of 
the charge which has become common with the use of 
brick stoves, but thought that a longer trial was necessary 
to establish its real value. He disagreed with the state- 
ment that the reduction of the ore was entirely effected 
within a few feet of the top, and considered that a con- 
siderable amount of oxygen remained well down in the 
stack owing to the balancing action between iron and 
carbonic oxide below the first zone of reduction. Gene- 
rally favourable opinions were expressed by Mr. E. B. 
Martin, Mr. C. Wood, and other speakers, who wished 
to know the amount of coke represented by the figures 
given as fixed carbon. Some doubt was > expressed 
as to the necessity of the cylindrical stack, it being 
thought that a continuous incline from the hearth to the 
broadest part of the upper chamber would give equally 
good results. 

At the conclusion of Mr. Hawdon’s paper, that by 
Professor J. O. Arnold, on the “ Physical Influence of 
Elements on Iron,” was readatasomewhatlatehour. This 
contained the results—as far as they have been obtained—of 
an examination of the effect of different elements upon 
the strength, malleability, structure, and behaviour under 
recalescence of iron, when other elements are added in 
notable proportions—about 1 per cent.—to the purest 
form of wrought iron obtainable in quantity, namely, 
the brand of Swedish bar iron known as “ Little 5,” 
which is made from mottled charcoal pig in the Lanca- 
shire hearth finery, and contains only 0°14 per cent. of 
substances determinable by analysis other than iron, The 
metal was melted in crucibles with the necessary additions, 
which included nickel, manganese, copper, chromium, 
tungsten, and aluminium among metals; and arsenic, 
phosphorus, sulphur, silicon, and carbon among metal- 
loids. The ingots—about ljin. square, weighing about 
25lb. each—were in every case obtained sound by the 
addition of about 01 per cent. of pure aluminium to the 
metal before pouring, and all of them—except those con- 
taining sulphur—which were not malleable, were rolled to 
lin. tt bars. The detailed composition of these 
alloys is given in the table on next page. 

The analyses were made on drillings taken from the 
centre of each bar. The results are stated to the nearest 


ydo per cent. The specific gravities were determined by 
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weighing in air and water polished blocks of the normal 
alloys lin. long by jin. diameter. 


Table of Experimental Alloys. 





| 





} 
| = . 
3} us | Sis | nas | cas | Sas | Bas |, Sas : 
385\8a1Se)sa]38/58/\28 (Pasa! SP 
atoy. [S82/ 28 | 28 | 83/28 | 28 | 88 S88) St 
Res) 35) Pe iSels5| Bs | 8s S85) BE 
Ges Og | ga | 2h | 2a] Se | Sa Raa] wo 
= | je 14 | am 
Iron (rolled) 99°87 | 0-04 | 0°02 | 0°03 | 0-02 | 0-02 | 0-00 | 99°87 | 7-8477 
Iron (cast)../ 99°S2 0°08 | 0°01 | 0°04 0°03 | 0°02 | 0°00 | 99°82 | 7°8478 
Nickel 1°51, O11 | 0-09 | 0°03 | 0°03 | 0-02 | 0°02 | 98°39 | 7°8538 
Manganese | 1°29 0°10 | 1°29.| 0°37 | 0°02 | 0°02 | 0°03 98-17 | 7°8269 
Copper 1°S1L_ 0°10 | 0-08 | 0-04 | 0-02 | 0°02 | 0°03 | 97-¥O | 7*S661 
Chromium | 1°10 0°17 | 0°02 | 0°02 | 0-02 | 0°02 | 0°03 98-62 | 7°8486 
Tungsten ..| 1°41 0°08 0°14 | 0°02 | 0-02 | 0-02 | 0°02 98°29 79141 
Aluminium , 1°55 0°03 | 0°04 | 0°05 | 0°02 | 0-02 | 1°85 97°99 | 7°6756 
Silicon 1°94 0°08 0°11 | 1°94 | 0°02 | 0-02 | 0-06 | 97°77 | 7°7328 
Arsenic .. 1°57 0°04 0°01 | 0°03 | 0°02 | 0°03 | 0-03 98°28 | 7°S690 
Phosphorus | 1°36 0°07 | 0°02 | 0°03 | 0-02 | 1°36 | 0°03 98°47 | 7°7978 
Sulphur .. 0°97 0°08 | 0-00") 0°03 | 0-97 0°02 0°03 | 98°85 | 7°6903 
Tool Steelt | 1°35 1°35 | 0°28 | 0°08 | 0-02 0-02 0°04 98°21 | 7°8128 





* It is interesting to note that the sulphur has eliminated every trace 
of manganese. 

+ This was selected as a standard of comparison for the alloys, as the 
carbon alloy. 

Boron, the element which Mr. Osmond and Professor 
Roberts-Austen classified as next to carbon in its Beta 
iron-producing power, is absent from the list. The 
evidence upon which it was assigned so prominent a 
position as a hardening element was, in the author's 
opinion, of the most trivial and unsatisfactory nature. 
To properly investigate this point, several ounces of 
crystalline boron were prepared by maintaining for eight 
hours at an intense white heat a mixture of pure metallic 
aluminium and boron trioxide placed in a large graphite 
crucible. The crystals obtained readily scratched glass 
and alloyed with platinum at a red heat, forming fusible 
globules of the boride of that metal. On analysis, how- 
sver, the crystals proved to contain 14°6 per cent. of 
aluminium. Two and a-half ounces of these crystals were 
packed in a thick paper cartridge, and were saturated 
with a readily decomposable hydrocarbon oil, to produce 
at the moment of addition a non-oxidising atmosphere. 
The closed cartridge was added to 91b. of the nearly pure 
iron in a perfectly fluid condition, and the cover of the 
crucible quickly replaced. In ten minutes the ingot was 
cast and was subsequently rolled into a bar. On analysis, 
large weights of the drillings failed to give any qualitative 
evidence of the presence of boron. The paper and oil of 
the cartridge had raised the carbon to 0°12 per cent., 
to which percentage the mechanical, microscopical, and 
recalescence tests made on the bar corresponded. In brief, 
boron does not alloy with iron, at any rate with conditions 
under which carbon, and even the volatile elements, 
arsenic, phosphorus, and sulphur, combine with avidity. 
The boron which should theoretically have been present 
in the bar obtained was 1} per cent. 

The bars of the different alloys were afterwards sub- 
jected to tensile, bending, and compression tests, besides 
being microscopically examined on polished sections. 
The result of the tests showed that carbon only can be 
considered as an effective hardener. Manganese gave 
doubtful results, owing to the simultaneous presence of 
silicon in some quantity, otherwise it might be expected 
to group with chromium and tungsten, which of them- 
selves have a comparatively small effect in reducing the 
ductility of iron. Arsenic and phosphorus, in spite of 
their close chemical analogy, behave very differently, 1-37 
per cent. of the former element being only sufficient to 
change the elongation before fracture, as compared with 
that of pure iron, to 28°5 from 47: per cent., and the con- 
traction to 34°1 from 765 per cent. ; while 1°36 per cent. 
of phosphorus caused the test piece to break without 
visible elongation or contraction. Sulphur—0-97 per 
cent.—seems to convert the weld into a loose granular 
aggregate entirely without malleability or tenacity. Asa 
whole the results very decidedly disprove Mr. Osmond’s 
theory of the relation between the atomic volume of the 
combined elements and that of iron, in which those of 
lower volume were considered to have a hardening or 
Beta iron producing, and the higher ones a softening or 
Alpha producing effect. 

The recalescence experiments have brought out a 
curious fact in reference to the sulphur compound, 
namely, that five critical recalescence points occur in 
cooling such metal down from 1000 deg. to 600 deg. 
Centigrade, instead of the three usually observed with 
carbon steels. As regards the recalescence described by 
Mr. Osmond as occurring with electrotype iron presumably 
pure, upon which the 8 iron hypothesis was originally 
founded, the author, without actually settling the point, 
has found that a sample of electrotype iron prepared 
with every possible precaution by Mr. Byron Carr, 
lecturer on electro-metallurgy at the Sheffield Technical 
School, contained 0°15 per cent. of sulphur, which could 
scarcely be without effect upon the behaviour of the 
metal. The general conclusion of the paper, which is too 
long to giveinfullon the present occasion, are contained 
in the following propositions:—(1) The experimental 
evidence has proved beyond doubt that the ultimate 
physical influence of elements on iron is not in any way 
governed by the periodic law. If any such influence 
exists at all, the molecular action is so feeble that the 
interposition of other causes, viz., individual properties 
of compounds, and crystalline effects has converted the 
law into a series of exceptions. (2) That no element 
except carbon has—per se—the power of conferring upon 
quenched iron the property of abrasion hardness to any 
extent worthy of consideration. Whether the adamantine 
hardness of quenched high carbon steel is due to 
the individual properties of an extremely attenuated 
carbide of iron or to an allotropic change produced 
in the iron itself by the presence of dissolved 
carbon there is no evidence to show, nor is the 

matter of much practical importance, since such harden- 
ing power is possessed by carbon alone. Many of the 
indications furnished by the experimental results herein 


fitable researches on iron and steel may be pursued, viz.: 
—(1) An investigation of the inter-crystalline joints or 
spaces. (2) Experiments upon the action of elements in 
producing double carbides with iron. Evidence has 
already been obtained of the existence of double carbides 
of manganese, chromium, nickel, and tungsten. (3) An 
examination into the influence of silicon on the crystal- 
line structure of steel. (4) The remarkable mechanical 
effects produced by sulphur and phosphorus require 
immediate attention with refeence to the dangerous 
influence of liquated masses of sulphides and phosphides 
in the structure of very large and consequently slowly 
cooled ingots. 
In continuation of the same class of subject, Mr. R. A. 
Hadfield’s paper on ‘* The Results of Heat Treatment on 
Manganese Steel and their Bearing upon Carbon Steel” 
was read after that of Professor Arnold. This described 
some curious variations in the magnetic capabilities of 
maganese steel, which under ordinary conditions is non- 
magnetic, but can be changed in a surprising manner 
by the following treatment :—(1) Cementation in carbon 
causing a considerable gain in magnetic power. (2) 
Continuous heating for a considerable period, either at a 
low or high heat, without change in either carbon or 
manganese. This retained magnetism when slowly 
cooled, but was non-magnetic when quenched in water. 
(3) Decarbonisation by the ordinary softening process 
used for making malleable iron castings is accomplished. 
This, although a difficult operation, was successfully 
accomplished, the carbon being reduced from 1:08 to 0 06 
per cent. without varying the proportion 12°45 to 12°52 
per cent. of manganese. This became strongly magnetic; 
neither could its magnetism be destroyed by any method 
of heating and cooling in the same way as ordinary 
manganese steel. From these experiments he considered 
that the curious non-magnetic susceptibilities of manga- 
nese steel is due to a particular form of carbon-manganese 
compound rather than to the metal itself. The paper 
also contained a critical examination of the 4 iron theory, 
which in common with the majority of metallurgists in 
this country—as well as in Germany and America—he 
declined to accept. In the discussion on these papers 
Mr. Stead announced that he had succeeded in isolating 
the carbon, manganese, and iron compound alluded to by 
Mr. Hadfield, and specimens were passed round among 
the members. This substance is dark brown, crystalline, 
of almost metallic lustre resembling graphite, containing 
manganese 17, iron 74,and6carbon percent. Itisdispersed 
in feathery groups and aggregates of crystals through the 
bar, which can be very easily seen when magnified about 
20 diameters. The proportion of this substance is such 
as to account for nearly the whole of the carbon in the 
metal, the iron being isolated as a manganese iron alloy. 
The opposite view advocating the 8 iron theory was sup- 
ported with considerable energy in a printed note by Mr. 
Osmond, and in the meeting by Professor Roberts-Austin, 
who pointed out that the sulphur in electrolytic iron as 
used by Professor Arnold was not = necessary constituent, 
as it could be obtained perfectly free from that element 
by deposition from a chloride instead of a sulphate solu- 
tion. The iron used by Mr. Osmond contained only 0-002 
per cent. of sulphur. Professor Roberts-Austin produced 
a specimen of nickel steel which had been rendered non- 
magnetic by chilling in solid carbonic acid at — 50 deg. 
Cent., and brought out the old familiar amorphous and 
crystalline forms of sulphur in support of Mr. Osmond’s 
theory. This brought forward some remarks from Mr. 
Hadfield as to tne non-stabiiity in magnetic properties 
of nickel as compared with manganese alloys, whichmight 
well be due to difference in contained carbon, as nickel 
could be obtained in an almost chemically pure state, 
while manganese without carbon has been a chemical 
rarity, until the introduction of the new method of 
reduction, aluminium or silicon, by Messrs. Wahl and 
Greene allowed it to be produced in quantities sufficient 
to make a 50 lb. ingot of alloy free from carbon. A more 
important question was, how the nickel steel which by 
freezing had become non-magnetic, proved that there 
was a Beta or hard form of iron, as both the magnetic 
and non-magnetic portions of the bar were of practically 
the same hardness. If the non-magnetic portion 
had become hard it would be different. He had 
no objections to molecular changes being termed 
allotropic if any good purpose could be served ; but to 
him it seemed that these changes might be found due to 
changes of crystallisation rather than a change in the 
forms of the elements. However, the exact nature of 
such changes were rather to be determined by the 
physicist. As one who dealt with the matter more from 
a practical point of view and as a manufacturer, he 
certainly would not attempt to define the nature of such 
changes. He did, however, strongly contend that as 
regards the existence of an allotropic hard form of iron, 
that is, a Beta hard form, he considered the case was not 
proven, and this he must hold until the contrary could be 
shown by facts. The sample in question being ex- 
ceedingly soft when tested by an ordinary file, both as 
regards the magnetic and non-magnetic portions, in what 
way could it be claimed that they resembled those 
obtained with carbon tool steel, where soft iron, whether 
Alpha or otherwise, has been turned into the intense, 
almost diamond, hardness of hardened steel. 
The time available for the discussion of the papers by 
Messrs. Arncld and Hadfield was not sufficient for com- 
pletely disposing of all the points raised by them; and 
even as far as it went no very notable advance has been 
made, except the very interesting discovery announced by 
Mr. Stead. The difficulty presented to ordinary practical 
men’s minds accustomed to things with tangible proper- 
ties, in the proposition that molecular hardness may be 
proved by softness in the mass or the reverse, is, and 
probably will continue to be, a hindrance to an agreement 
between them and the more abstract philosophers as to 
the true cause of hardness in steel; but until that agree- 
ment shall have been arrived at, the subject of «, 8, and 





detailed act as finger-posts to the directions in which pro- 


their younger brother ¥ iron, will no doubt form a pleasant 


serious importance. The interest, however, at present 
seems to be of a rather restricted character, judging from 
the way in which the audience thinned towards the end of 
the meeting. 

At the close of the proceedings, in proposing the cus. 
tomary vote of thanks to the Council of the Institution of 
Civil Engineers for their usual hospitality, the President 
announced that the Council of the Iron and Steel Insti. 
tute had voted a testimonial, in the form of a piece of 
plate, to Mr. Forrest, in recognition of his kindness and 
attention during the twenty-five years that the Institute 
had now met in that Hall, with the hope that he might 
soon be restored to health, in which hope all our readers 
will cordially join. The supply of papers being more 
than could possibly be dealt with during the meeting, 
several were taken as read. Among these one on the 
preparation of specimens of iron and steel for microscopic 
examination, by Mr. Stead, is of considerable value, but of 
too special a character for reproduction. Mr. Stead’s 
apparatus is of a simple and inexpensive character, and 
the results, judging from the photograph of manganese 
steel shown in the meeting, are exceedingly satisfactory, 

Mr. W. R. Webster's “‘ Observations on the Relations 
between the Chemical Constitution and Ultimate Strength 
of Steel,” is a remarkable numerical analysis of the 
results obtained in the analysis and mechanical testing 
of more than a thousand mild steel plates made by the 
basic process, both in the converter and the Siemens 
furnace at the Pottstown Iron Company’s works in 
Pennsylvania. These are discussed and arranged in a 
series of tables covering more than forty closely printed 
pages, the principal outcome being given in Table I., from 
which the tensile strength that may be expected for any 
given composition of steel can be computed from the 
analysis. The basis of this is an assumed strength 
for absolutely pure iron in the form of a jin. plate 
of 15% tons per square inch, with a constant addition 
of 800 lb. for each 001 per cent. of carbon; from 
800 lb. to 1500 lb. for 0°01 per cent. of phosphorus; 
from 3600 lb. to 11,4001b. for manganese between 0:10 
and 0°60 per cent. and a constant of 5001b. per 001 per cent. 
ofsulphur. Corrections for thickness are also required 
which are subtractive, thicker, and additive for thinner 
plates than the standard jin. These tables appear to 
work very satisfactorily in practice, the general summary 
of the results obtained by 408 tests showing an average 
difference of 420 1b. only between the computed strength, 
and that actually determined or 59,629 lb. and 59,200 lb. 
The maximum difference appears to have been in the 
stronger qualities, where the computed might be about 
3000 lb. below the observed strength of 72,000lb. The 
method has also been applied to the estimation of the 
strength of plates made elsewhere in silica-lined con- 
verters and furnaces, to lists of published tests that have a 
complete analysis given, as well as to steel made by other 
parties that has been rolled and tested at Pottstown, 
with very satisfactory results, and the convenience of 
the paper for reference is much increased by the author 
having obligingly computed his tables both in tons per 
square inch and in kilograms per millimetre, so that they 
can be used in this country and in the continent of 
Europe. 

Mr. H. K. Bamber described a modification of the 
ordinary method of analysing steel, in which most of the 
foreign elements whose presence it is necessary, deter- 
mining, with the exception of carbon, are brought into 
solution at the first operation by dissolving the metal in 
dilute nitric aoid, boiling to effect complete oxidation, and 
converting the phosphoric, sulphuric, arsenic and chromic 
acids into alkaline salts by the addition of pure sodium 
carbonate ; after which the iron is rendered insoluble by 
evaporation to dryness and ignition, so that the salts can 
be removed by solution in water. By the use of this 
method chromium has been found in several cases where 
its presence was not suspected ; and it has also been de- 
tected in nearly all basic pig iron with more or less of 
vanadium and molybdenum. Arsenic may also be found 
in nearly all steels which under ordinary circumstances 
will be more or less returned as phosphorus. 

In chromium steels containing about 5 per cent. of 
chromium only about one-third of that metal is actually 
dissolved in the iron, the remainder being probably there 
in the form of ferro-chrome as originally introduced. This 
result may be due to differences in the melting points of 
the two substances. 








WEMBLEY PARK TOWER. 


On September 8th, 1893, we described the commencement 
of the Wembley Park tower, of which the first piece was 
erected on June 15th. At the end of January the legs were 
completed to the level of the first platform, 150ft. from the 
ground, and the contractor, Mr. H. Heenan, M.I.C.E., com- 
menced to join them by means of long lattice girders. These 
are now all in place, the cross-bracings connecting the legs 
are also erected, and the floor girders will all be in position 
and riveted up by the end of May; so that the state of the 
work will then be as shown in the plan and elevation given on 
page 247 of our last volume. 

in our previous article we mentioned that electric cranes 
were to be used for the erection. Of these there are four, 
one to each leg. They pass up on the inside—see illustra- 
tion—and all four will continue to be used till the tower 
reaches the height of 500ft. At this level the four 
pillars which form each leg will have approached 
one another, till there is only a space of 7ft. square between 
them, through which the crane will have to pass. The 
cranes are all driven from a central station. As a rule, only 
one is working at a time, but when the main girders were 
lifted, two were required ; these girders are 140ft. long, and 
weigh 32 tons. Fig. 1 gives a general view of one crane in 
its working position in a leg of the tower, and hoisting a 
length of one of the four pillars. It consists of a fixed lower 
table made of wrought iron joists, and supporting a casting 
which carries the main pin of the crane, 13in. in diameter at 
the base. A roller path is also turned on this casting. The 
upper revolving portion of the crane carries a 14-brake horse 








subject for discussion in the absence of topics of more 


power electric motor underneath the driver’s platform at the 
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back. The motor takes about 120 ampéres at 105 volts, and | 
a variable resistance is provided capable of carrying the full | 


current ; this enabies the crane to start gently with a heavy 
load. The motor is connected by gearing with the barrel, 
which is 2lin. diameter, and the load of eight tons is lifted 
by a steel wire rope 1gin. diameter. 

The lifting and slewing motions of the crane are driven 
from a countershaft actuated by the motor by means of 


friction clutches ; the crane can be slewed, and the jib raised | 


or lowered, at the same time that the load is being lifted. 
The brake wheel for lowering is secured to its shaft by means 
of a ratchet and pawl arrangement, which allows the load to 
be lifted when the brake is on; but in the event of an acci- 
dent occurring, such as the current failing, the pawl prevents 


the load from dropping. The full load can be lifted at 20ft. | 


per minute, and for light loads there is a quick speed of 80ft. 
per minute. The maximum radius for eight tons is 18ft. 6in. 

The method of fixing the crane in the legs of the tower 
can be seen by the illustration. Two steel joists 18in. by 6in. 
are carried from the front of the back pillar, and are secured 


ground level. Each car is 17ft. 6in. long, 7ft. Tin. wide, and 
8ft. high. On the roof, where the driver stands, is a very 
ingenious water brake. A cylinder, 7in. diameter, contains a 
| piston, which moves backwards and forwards as the lift ascends. 
Thiscylinderis filled with water, but the two endsare connected 
by a Sin. pipe, with a valvein the middle. Whilst this valve 
| is open, the piston meets with very little resistance from the 
water, and does not hinder the travel of the lift; but by 
closing the valve gradually, the flow of water is impeded, so 
| that the speed can be regulated as desired. 
As soon as the floor girders are in position, and the cross- 
bracing riveted up and finished, concrete arches will be put 
| in, and the flooring of the first platform finished. The tower 
| will not be raised above its present level until the lifts are in 
position and the lower part of the structural work completed. 
But it is already a conspicuous object in the surrounding 
landscape, and from it can be seen, not only Harrow, Hendon, 
and other places in the immediate neighbourhood, but the 
Crystal Palace and the Surrey Hills. 
The new station on the Metropolitan Extension, which 


























> 





A 





le ae ) ad ie 























Fig. 2 





F 1g 3. 
ELECTRIC CRANE AND METHOD OF ERECTING THE WEMBLEY TOWER 


to wrought iron brackets bolted to the pillars. These joists 
rest on blocks of wood, cut to the necessary angle. It was 
not possible to support the crane on the horizontal bracing 
of the leg, as this is too slender to bear even part of the 
weight. There are two sets of these joists for each crane, 
and when in the lifting position a braced guide or strut 
A Ais carried from the back of the crane table to the lower 


joists; whilst timbers B B from the joist to a permanent | 
diaphragm on the pillar or leg of the tower support the front 


of the crane. 

After a bay of four pillars and their connections has been 
erected, the crane has to be raised high enough to put up the | 
next bay. Todo this, the lower joists and brackets are first 
lifted out by the crane, and secured to the pillars above. The 
pieces A A are then fitted between two wrought iron guides on 
plates bolted to the crane table. These insure that the crane 
shall travel vertically whilst being lifted, exact balances being 
obtained by adjusting the position of the jib with rope tackle, 
back and front. The weight of the crane is 20 tons, and it is 
balanced by means of two 5-ton balance boxes ©, acting 
through a double-purchase tackle, the wire rope from the 
balance box passing round a pulley on the top bracket D, 
then round pulleys E, of which there is one on either side, 
and back to the bracket D, where it is made fast. The | 
lifting wire rope of the crane passes from the barrel to a | 
timber crosshead, secured to the top brackets, and the crane 
being started winds itself to the next level. Temporary | 
wheels are then bolted to the crane table, and the crane is | 
run forward and secured in the next working position. 

The general arrangement of the cranes, and the fixing and | 
raising details, were designed by Mr. Wm. Gilbert, A. M. Inst. 
C.E., the resident engineer for the contractor, and the cranes 
— made by Messrs. Booth and Brothers, of Rodley, near | 

eeds. 

The lifts, as previously described, are to be four, of which | 
two go to the first floor only. They stand side by side under | 
the centre of the tower, and the lift guides help to support | 
the platform. Each lift is driven by a separate winding | 
engine. These engines are immediately under the cages of 
the lift, in a circular concrete enclosure, 55ft. 8in. internal dia- | 
meter, and 3ft. thick at the base, decreasing to 1ft. 6in. at the | 


was to have been opened to the public last October, is not yet 
being used for passengers, so that Sudbury, on the London 
and North-Western, is still the nearest railway station. 








ELECTRIC LIGHT ENGINES, 
CORPORATION. 


We illustrate this week the engines constructed by Messrs. 
Galloways Limited, for the Manchester Corporation. The 
engines are arranged at either side of a gangway, this gang- 
way giving access to the upper staging of all the engines in 
the installation. The steam pipes below are in duplicate, as 
also are the steam valves on the boilers and the stop valves 
on the engines, so that either series may be used at will. The 
lower pipe over the gangway is the water supply from the 
tank over the boiler house; this pipe supplies the Kérting 
ejector condensers. The engines have high - pressure 
cylinders 17in. diameter, low-pressure 34in. diameter, with a 
piston stroke of 3ft., and they are intended to run at a vary- 
ing speed of from 75 to 90 revolutions per minute. The 
admission of steam is controlled by expansion valves arranged 


MANCHESTER 


| in accordance with Messrs. Galloway’s patent, No. 4244 of 


1690, the gear consisting of a block working in a slotted link 
directly in connection with the governor. The governor is of 
the parabolic type adopted by Messrs. Galloway some years 
ago with unequivocal success, but in this case a portion of the 
centre weight has been removed and a spring substituted to 
give a varying load. Both cylinders are steam jacketed, and 
a receiver is formed round the jacket of the high-pressure 
cylinder, so that the two cylinders have apparently the same 
diameter. 

Messrs. Galloways, we may add, have already received a 
second order from the Manchester Corporation for engines 
and boilers, which will augment the power by 50 per cent. 

The Electric Lighting Committee of the Corporation of 
Manchester have recently placed an order with Messrs. 
Mather and Platt, of Salford Ironworks, Manchester, for 
two Edison-Hopkinson dynamos, each of 400 horse-power. 
The machines are to besimilar to the twodynamosalready sup- 


———_—., 
——: 


at a speed of 400 revolutions per minute, and are intended {, 
work — the feeders of the five-wire system. The Co 
mittee have had so many applications for electric light that 
their present plant is fully loaded, and an extension ig nego, 
sary before next season. These dynamos are to be worked by 
the a Galloway engines mentioned in the Preceding para. 
graph. 








THE COMMERCIAL ELECTROLYSIS OF FUsgp 
SALTS. 


UNDER this title Mr. Claude Vautin read a paper before the 
London Section of the Society of Chemical Industry on May 7} 
The process more particularly described consists in the electrolysi; 
of common silt maintained in a state of fusion, and thus servin, ved 
an electrolyte similar to that formed by dissolving the same salt in 
water. On account of the absence of water, however, the products 
of electrolysis differ from those of wet processes, In the latte 
caustic 5 and hydrogen appear at the cathode, while chloring 
is given off at the anode, whereas in the former the products ar, 
the metal sodium and chlorine, When fused salt is electrolyseq 
without special means of collecting the sodium great difficulties 
are encountered in obtaining a satisfactory yield, as the sodiyy, 
being lighter than the fused salt, comes to the surface, and has ty 
be protected both from the chlorine, from which it has just been 
a and also from the air, Moreover, sodium being 4 
volatile metal tends to vaporise from the molten bath, and further 
loss is thus occasioned. These obstacles are met by the author of 
the paper in the following manner. A _ mass of fused lead 
is used as the cathode cf the electrolytic cell, and the 
sodium separated at the surface of the lead — which of 
course remains at the bottom of the bath of fused  salt—js 
absorbed by the lead as fast as it is produced, forming an actual 
alloy with the fused lead. Being held in this manner the sodium 
can neither rise through the fused salt to the surface of the bath 
nor volatilise at the temperature necessary for the operation. he 
lead sodium alloy was prepared during the reading of the paper, and 
its properties demonstrated. Pure lead is characterised by extreme 
softness and malleability, but when an alloy of lead and sodium is 
examined, it is found that these properties are exchanged for g 
brittleness so great that a large ingot can be broken up by light 
strokes with a hammer. Although the sodium is in such close 
union with the lead tbat its vaporisation is prevented at the 
temperature of the bath, yet it preserves in great measure the 
properties that distinguish the unalloyed metal. Thus water is 
decomposed by the lead-sodium alloy, just as by sodium itself, 
according to the equation 

Na + H,O= NaOH + H 
sodium—pure or alloyed—-and water, yielding caustic soda and 


hydrogen, The lead of the lead-sodium — takes no part in the 
reaction, but is separated as pure metallic lead in a spongy 
condition. . 


With regard to the apparatus employed in carrying out this 
process, it appears that a suitable form consists of a stee! pot with 
a basic lining, save at the extreme bottom, which is covered and 
protected by a pool of lead. On the lead restsa layer of fused salt, 
kept from contact with the steel pot by the lining, so that 
the pot as a whole can be made the cathode without 
risk of starting electrolytic decomposition at any point save the 
surface of the pool of lead. A set of plates of retort carbon, con- 
stituting the anode, dips into the upper part of the bath of fused 
salt, and the chlorine evolved at the surface of the carbon is led 
away through a pipe in the cover of the pot. An alternate form 
presenting certain advantages, and allowing of the process being 
run continuously, is of similar design, but the lead is in liqui 
connection with a vessel at the side of that in which the decom- 
position is proceeding, and is there brought in contact with steam 
and the sodium it contains thus converted into caustic soda, 
Fresh quantities of sodium are liberated at the surface of the lead 
in the electrolytic vessel and diffuse to the lead in the decom- 
posing vessel, where the decomposition of the lead-sodium alloy 
again takes place. The operation thus proceeds unintermittently. 
On a large scale it is proposed to economise plant by allowing the 
lead to collect in a decomposing vessel electrically isolated from 
the series of pots in which the electrolysis takes place, the lead 
when freed from sodium being returned and used repeatedly. 
Although both sodium and lead-sodium alloy, when rich in sodium, 
decompose water violently, and would be difficult to deal with on 
a large scale, yet the action of water on an alloy containing 
8 to 10 per cent. of sodium is not u geable, and the decom. 
position can be effected without risk. 

The author instituted a comparison between this new process and 
existing wet methods, his remarks being supplemented by those of 
various speakers in the discussion which followed the paper. The 
new process has the advantage that no diaphragm is needed to 
separate the products evolved at the two electrodes, the internal 
resistance of the cell is low, and a high current density—c.g., 10 
amperes per square foot or more—can be employed. The electro- 
lysis proceeds at a low voltage, actual experiment giving 2 volts 
as the limit. In most wet processes some form of diaphragm is 
essential, and a voltage of 4 to 5 volts is needed, while difficulties 
arise when the current density is high—this last circumstance 
causing the cost of plant fora given output to be ——— 
great. On the other hand, the Vautin process needs fused salt, 
whereas brine pumped direct from a salt bed suffices for a wet 
electrolytic process. The cost of keeping the bath fused must also 
be taken into consideration, and the wear and tear of the pots 
when exposed to the action of fused salts is likely to be an im- 
portant factor in the whole cost of the process. The anodes are 
stated to last well, but the experience of those who have used 
carbon anodes in fused salts is rather in the —— sense, Such 
questions will doubtless be settled by the results obtained with a 

lant which is now being made to work the process on a fairly 
™ e scale. 
he main uses of the products of electrolysis of fused salt are 
the production of caustic soda and bleaching powder, but there are 
minor outlets that may prove of importance. Sodium itself isa 
commercial article which has a certain market, and would find 
fresh applications if its price were largely reduced. The fact that 
lead is fixed at all ordinary temperatures, while sodium is fairly 
volatile, allows of the separation of the lead sodium alloy into its 
constituents by distillation. The sodium thus won can be sold 
as metal or otherwise employed. One — that has been 
suggested is the preparation of cyanides from ferrocyanides, the 
former being much the dearer material and having a large field of 
usefulness in gold extraction. Another consists in the realisation 
of the equation 





NaOH + Na = Na,O0 + H, 
and the conversion of the resulting sodium monoxide into sodium 
roxide, much used now-a-days (instead of hydrogen peroxide) for 
leaching and other purposes, fies 
A significant fact that should not be overlooked by Britis 
manufacturers was mentioned in the course of the paper. ‘Tbe 
basic linings that were required in conducting the process exper! 
mentally could not be obtained in this country, firms of the highest 
reputation declining to take any trouble in the matter. The 
necessary bricks were, however, procured from Germany without 
difficulty. 








Norirication is given by the comptroller of the Bridge- 
house Estates that the Corporation of London, pursuant to the pro- 
visions of their Tower Bridge Act of 1885, have made bye-laws for 
regulating the opening and shutting of the bridge and the passage 
of vessels through or under it, and for regulating and managing 
the traffic over the bridge and itsapproaches. It is also announced 
that application has been made to the Board of Trade to sanction 
the bye-laws, which can be inspected at the office of the comp- 





plied by this firm, having an output of 410 volts and 590 ampéres 


troller of the Bridge-house Estates, Guildhall. ++ 
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RAILWAY MATTERS. 


Tux Chicago and St. Louis electric railway scheme, 

+h talked of a year or £0 ago, tas again come to the surface, 

ma if the newspaper reports are to be believed, twenty miles of 

= tine from Chicago to the Alpine Heights, will be constructed 
’ 


t once. 
: Repairs have recently been made of the lower ends 
f the ties of the lattice girder bridge of the London, Chatham, and 
Dover Railway at Blackfriars. Corrosion has been at work 
here so vigorously, that passengers are beginning to express anxiety 
as to their safety. 

Tur movable sidewalk on the Casino pier at the recent 
Chicago Exhibition has been sold to Mr. L, K. Hirsch, of Chicago, 
who, it is said, will apply for permission from the South Park 
Board to operate it during the summer, In case permission is 
refused the 31 cars will be changed into mining and coal and 
dump cars and sold together with the 301b. rails forming the track. 


In reporting on the fatal accident which occurred in 
December at Drummuir Station, on the Great North of Scotland 
Railway, Major Marindin says: —“Although this fatality was 
immediately due to breaches of the rules on the part of servants 
of the company, it was the result of a non-compliance with the 
Board of Trade order, from the terms of which the company had 
not at the time been in any way exempted. 


Tue Russian railways had 18,542 miles of line in 1892, 
which was 302 miles more than in 1891, Their gross earnings 
decreased from 148 to 147 million dollars, their working expenses 
increased from 89 to 944 millions, and their net earnings fell from 
59 to 524 millions. Per mile of road gross earings were £1607, and 
net earnings £576, ‘The expenses were at the rate of £21 4s. per 
train mile. This does not include those of Finland and the Trans- 
Caspian Railroad, 


On Tuesday the Heilman locomotive commenced to 
run a regular train on the Western of France Railway. It took 
a special train from the St. Lazare Terminus in Paris to Mantes, a 
distance of thirty-three miles, performing tke journey in fifty-five 
minutes. The train was composed cf five coaches and a dynometric 
brake van, and at ae of the line a speed of sixty-five 
miles an hour was attained, The electric locomotive subsequently 
took the ordinary train No. 54 back to Paris, 


Tur Belgian Government, as proprietor of a large pro- 
portion of the shares of the Congo Railway, proposed at a recent 
meeting of the shareholders to postpone for three weeks the 
decision respecting a projected loan for the carrying on of the 
work, Another meeting is convoked for May 16th, at which, says 
a correspondent of the Standard, the Government will propose to 
abandon the projected loan on the part of the bankers and to 
substitute the direct financial intervention of the Belgian State. 


Anonast other books mentioned in a recent catalogue 
issued by Mr. T. Thorne, of Newcastle-on-Tyne, is the following :— 
“RAILWAYS. Remarks on the proposed Railway between Bir- 
mingham and London, proving by facts and arguments that that 
work would cost seven millions and a-half, that it would be a 
burden upon the Trade of the Country and would never pay, by 
Investigator, 1830; also REMARKS vuron tHe PAMPHLET By 
INVESTIGATOR, on the proposed Railway between Birmingham 
and London, by a Subscriber, 1831, in 1 vol. 8vo, boards, 1830-31,” 


THERE is an important fish traffic over the railroads 
leading from the Volga and the Caspian Sea to Russian towns, and 
provision has recently been made to carry live tish to the chief 
markets by means of tank cars in which water in winter is kept at 
a suitable temperature by heating apparatus, Mentioning this an 
American paper says:—‘‘ How far people here would be willing to 
pay for carrying several pounds of water with every pound of tish 
is a question, but there is no question that the quality of the fish is 
incomparably better if they are kept alive until they are cooked.” 


Tue first passenger trains on the Dore and Chinley 
Railway are to be run in Whit-week. Messrs. Thomas Cook and 
Son announce excursions by the new route to Southport, and to 
Manchester on Whit Tuesday and on the four followingdays. The 
Midland Company start their ordinary passenger traffic on June lst 
by a service of express trains to Manchester and Liverpool. Local 
trains stopping at the district stations along the line are to begin 
running on July Ist. A hole for the purpose of ventilation has 
been bored in the centre of the heading of the Cowburn Tunnel 
on this line, The depth is 370ft. 


Tue Prussian State Railroad authorities have been 
trying some years to limit, so far as possible, freight traffic on 
Sundays and holidays, that the employés may rest. About 30 
per cent. of the freight trains do not now run on these days. In 
December, 1891, a special commission was appointed to investigate 
the subject thoroughly and see if it is not possible to suspend 
freight traffic entirely on Sundays. This commission has 
examined into the situation on every run, and has lately reported 
that with few exceptions freight trains need not run on any line 
on Sunday for the greater part of the year. To suspend these 
Sunday trains throughout the year, including the seasons of active 
traffic which occur periodically, would require the expenditure of 
very considerable sums. 


Tuer Electrical Trades Section of the London Chamber 
of Commerce met on Friday afternoon last at Botolpb House to 
consider the Locomotives Acts in relation to the electric traction 
industry, The matter had arisen to some extent out of the pub- 
lication of a letter in the Times some weeks ago, in consequence of 
which the Chamber of Commerce wrote the Chief Commissioner of 
Police asking whether the opinion given by him as to electrical 
vehicles coming under the meaning of the Acts 28 and 29 Vict., 
cap. 33, sections 3 and 4, and 41 and 42 Vict., cap. 77, section 29, 
as ‘‘locomotives” was correct. At Friday’s meeting a letter was 
read from the Commissioner stating, in reply, that he had been 
advised by his legal officers that his opinion was right. After dis- 
cussing the matter the section resolved to communicate with the 
Board of Trade, claiming that electrically-propelled vehicles were 
outside the Acts, and, in the event of the Board determining that 
they were included in the Acts, to ask what steps they recom- 
mended should be taken in the matter. The chairman—Major- 
Flood-Page—stated that the 1865 Act was passed fourteen years 
before a Parliamentary committee sat upon any electrical matters 
whatever, and that, therefore, electricity could not possibly have 
been intended to be included in the Acts as then framed. 


On the railways in the United Kingdom during the 
year ending December 31st, 1893, the number of persons killed and 
injured in the course of public traffic, as reported to the Board of 
Trade, was as follows:—Passengers: From accidents to trains, 
rolling stock, permanent way, &c., killed 17, injured 484; by 
accidents from other causes, killed 89, injured 737 ; servants of 
companies or contractors, from accidents to trains, rolling stock, 
permanent way, &c., killed 10, injured 73 ; by accidents from other 
causes, killed 450, injured 2558 ; persons passing over railways at 
level crossings, killed 55, injured 30, trespassers (including 
suicides), killed 860, injured 135; other persons not coming in 
above classification, killed 30, injured 92 ; total killed 1011, injured 
4109, showing a decrease on the totals of the year 1892 of killed 
119, injured 376. In addition to the list of accidents summarised 
above 80 persons were killed and 4687 injured upon the premises 
of the various companies, though not in connection with the 
movement of vehicles used exclusively on the railways. These 
accidents were of great variety, and included kicks from horses, 
falls of bales or packages of goods, falls from scaffoldin; , crane or 
capstan mishaps, &c, Thus the total number of personal accidents 
Teported during the year amounted to 1091 killed and 8796 injured. 








NOTES AND MEMORANDA. 


Tuer death-rate of London declined last week to 17:2 
per thousand annually, which was also the average of the thirty- 
three large towns. 


In Greater London 3524 births and 1785 deaths were 
registered last week, corresponding to annual rates of 309 and 
15°6 per 1000 of the estimated population. 


THE Commission of the French Society of Engineers 
appointed to fix the subject of the Giffard prize to be awarded in 
1896 has selected the following subject :—‘‘ Transmission of Motive 
Power by means of Electricity to the Machine Tools of a Factory, 
the Locomotives on a Railway or Tramway, the Various Appliances 
of a Bridge, of a Vessel or a Dock, or for Other Purposes.” The 
work sent in for competition must begin by summarily reviewing 
the state of the question, and then describe a power station 
already carried out or a project that may be executed. As the 
former prizes were not wholly awarded, the sums in kand will go 
to swell the 1896 prize to the value of 6000f., or £240. 


WE wheel tires have been adopted by Malden, Mass., 
for the city’s water carts, a plan which has been followed with 
success for three years on the wagons of the Street Department of 
Medford. Street Commissioner John P. Prichard, of the latter 
city, writes that on four-wheel carts 5in. tires are used for the 
rear wheels and 4in, tires on the front wheels. The front axle is 
8in. shorter than the other, and in this way the cart acts as an 
18in, roller, On the two-wheel carts 4in, tires are used, as well as 
on the scavenging carts ; the same width has also been adopted for 
the watering carts, which have a shortened fore axle. The 
Engineering Record says these vehicles will go over a railway— 
tramway—track without any hindrance. 


Tue flow of water through new cast iron pipe was 
recently measured by S, Bent Russell, of the St. Louis, Mo., Water- 
works, The pipe was 12in. in diameter, 1631ft. long, and laid on 
a uniform grade from end toend. In a letter to John C, Traut- 
wine, jun., Mr, Russell states that as there was an opportunity to 
make some roe accurate measurements of the discharge of the 
pipe, he had the necessary observations carried out, and found that 
under an average total head of 3°36ft. the flow was 43,200 cubic 
feet in seven hours ; under an average head of 3:37ft. the flow was 
the same; under an average total head of 3°41ft. the flow was 
46,700 cubic feet in 8 hours and 35 minutes. The Engineering 
Record says, making allowances for loss of head due to entrance 
and to curves, it was found that the value of ¢ in the formula 
v =cVrs was from 88 to 93, 


Ar a recent meeting of the South Staffordshire Institute 
of Iron and Steel Works Managers, Mr. H. M. Waynforth, Assoc. 
M. Inst, C.E., read a paper on ‘‘ Oil and Petroleum Engines.” He 
briefly described the engines of most of the makers, and gave the 
results of trials of the engines. The paper indicates that the oil 
engine has long passed the experimental stage, and is a trustworthy 
motor of an economical kind. At present there is a good deal of 
difference between the consumption of oil per brake horse-power as 
obtained in trials of some engines by independent experts and as 
stated by the makers themselves of other engines. Incidentally 
the paper shows how misleading the usual quotation of heat effici- 
ency of an engine may be when in a table the “ efficiency” of a 
gas engine using Dowson gas is given as 16°3 per cent., but is only 
3 37 per cent. when taken with the producer. Yet the gas engine 
with producer will use only about 1°5 1b. of fuel per brake horse- 
power, and the large condensing engine using 2b. of fuel per brake 
horse-power is credited with 9 per cent. efficiency. 


AT a recent meeting of the American Society of 
Mechanical Engineers, Mr. Eckley B. Coxe described a method he 
had used in carrying steam a long distance. Ata colliery they 
wished to carry steam to a waterworks about 4500ft. over a hill 
from the boiler plant. A trough was made by nailing the edges 
of two boards together, so that they formed a right angle. The 
trough was supported by two stakes driven in the ground, and 
crossed just beneath the trough. The pipe was laid in the trough 
resting on cast iron plates, the pipe surrounded by mineral wool, 
and a similar inverted trough placed over the top. To allow ex- 
pansion, a bend was made to one side at the top of the hill, and 
then it was turned back to its original direction. A large receiver 
was introduced in the pipe at the pumps. This was made of three 
sheets of an old boiler, and was 34in. indiameter. This also served 
asa separator, As the elevation was 1800ft. above the sea, the 
cold was excessive in the winter time, but this arrangement has 
been in use since 1877, has cost nothing for maintenance, and has 
given no trouble. Mr. Coxe believed that the secret in carrying 
steam long distances to an engine without causing a drop in the 
steam pressure was in the use of a receiver or reservoir, 


One of the most necessary pieces of apparatus in every 
laboratory and one of the most desirable for the commercial 
testing-room is a transmission dynamometer, as the efficiency of 
an apparatus that has the greatest importance is, as a rule, the 
ratio between the power transmitted and that supplied. It was 
owing to the absence of transmission dynamometers in tests that 
the electrical efficiency of a dynamo was for a long time accepted 
as a criterion of the true efficiency, whereas, in fact, such a 
dynamometer might have shown that a machine with a high 
electrical efficiency had really a_ relatively low commercial 
efficiency. In the Electrical World Dr. Duncan describes a trans- 
mission dynamometer, which, as stated, forms an exceedingly con- 
venient apparatus for some purposes, and has the advantage of rot 
requiring any material connection to the apparatus to be tested. 
‘It consisted of a copper disc fastened to the propeller to be 
rotated and placed in the field of a rotating electro-magnet. The 
apparatus was calibrated by turning the magnet at known speeds 
and measuring the pull of the disc, which was kept stationary. 
After this, to measure the power transmitted, it is simply necessary 
to know the speeds of the field magnets and the copper disc, and 
the pull is proportional to the difference of the speeds, and can 
be obtained from the calibration curve.” 


At a recent meeting of the Physical Society, Mr. P. 
L. Gray, B.Sc., A.R.C.S., read a paper on the ‘' Minimum Tem- 
perature of Visibility,” describing experiments made to find the 
lowest temperature at which bright or blackened platinum becomes 
visible in the dark. The instrument used was a Wilson and Gray's 
moditication of Toly’s meldometer, in which a thin strip of plati- 
num about 10cm. long and 1 cm. wide is heated by an electric 
current. The expansion of the strip is indicated by an optical 
method, and is used for estimating the temperature of the strip. 
To calibrate the arrangement, small particles of substances — 
known melting points were placed on the strip and observe: 
through a microscope, the position of the spot of light showing the 
expansion being noted when the substance melted. The general 
conclusions arrived at are: (1) That the minimum temperature of 
visibility is the same fora bright polished surface as for one covered 
with lampblack, although the intensity of radiation in the two cases 
may be different. (2) That the visible limit at the red end of the 
spectrum varies greatly for a normal eye according to its state of 
oy sagas Exposure to bright light diminishes the sensitiveness 

f the eye and darkness increases it. (3) That for the less sensi- 
tive condition, the minimum temperature of visibility for the 
surface of a solid is about 470 deg. Cent., but this may be much 
reduced by even a few minutes in a dark room. (4) That at 
night a surface at 416 deg. Cent, is visible, and that by resting the 
eyes in —— darkness this may be reduced to 370 deg. nearly. 
(5) That different people’s eyes differ somewhat in their ‘ mini- 
mum temperature of visibility,” but probably not to any great 
extent if tested under the same conditions as to preparation, &c. 
To most observers, the strip at these low temperatures had no 
appearance of red, but looked like a whitish mist. 





MISCELLANEA. 


THE new Cambridge University Engineering Laboratory 
will be opened on Tuesday, May 15th, at 3 p.m., by the Right 
Honourable Lord Kelvin, LL.D., P.R.S. The Vice-Chancellor of 
the University will preside. 


WE have received from Messrs. R. Wedgwood and Son, 
London, samples of a special make in typewriting carbon papers, 
which are in various colours, The carbons give sharp clear impres- 
sions, and are, we believe, less expensive than those commonly used. 


Tue sale of the leasehold land, buildings, fixed plant, and 
machinery, and loose stock and stores, including a number of Day 
gas engines of various sizes, of the Spring Gardens Engineering 
Works, Bath, as announced by Messrs, Hudson Smith, Briggs and 
Co., took place on Wednesday and yesterday. 


THE new cutting in connection with the Sulina Canal, 
which has been constructed by the International Danube Commis- 
sion, will be opened with great ceremony early in May by King 
Charles of Roumania, in whose territory it lies. It will be more 
direct than the Old Sulina Canal, and will be free from the impedi- 
ments of which the owners of vessels entering and leaving the mouth 
of the Danube have complained for years past. The Vienna corre- 
spondent of the Staxdard says :—All the Powers interested in the 
navigation of the Danube and represented on the Danube Commis- 
sion will send war vessels in honour of the king, and great prepara- 
tions are being made for the opening festivities. 


In a place called Port Tennant, near Swansea, they 
prefer Reynolds's Newspaper to technical literature. We are told 
that ‘‘at the monthly meeting of the Swansea Public Library 
Committee on Tuesday week, upon the submission of the report 
from the Port Tennant Branch, it was shown to contain the recom- 
mendation that THE ENGINEER should be discontinued, substi- 
tuting other journals, including Reynolds's Newspaper. Mr. John 
Lewis, Councillor James Jones, and other members expressed 
regret at the taste of Port Tennant people in not preferring an 
excellent journal like THE ENGINEER, of special interest to the neigh- 
bourhood, to Reynolds's. Ultimately the recommendation was 
adopted.” We can scarcely sufficiently admire the ingenuity which 
is involved in what is virtually a comparison of THE ENGINEER 
with publications which have nothing in common with it. Perhaps 
the Port Tennant folk think they have too much technical instruc- 
tion already. 


THE Belgian Government, in running their three 
services per day between Ostend and Dover, each way, during the 
terrific weather of last winter, are to be congratulated, as it was, 
we believe, only on one occasion that any delay occurred in the 
delivery of the mails due to the boats. Further to improve the 
service it has been decided to order from the Société Cockerill, 
whose shipyard is at Hoboken, Antwerp, another vessel similar in 
type to their last production, the highly successful paddle boat 
the Marie Henriette, whose contractor's guarantee expired cn the 
22nd February last. The new boat is to be somewhat shorter, but 
with nearly similar accommodation to that in Marie Henriette. The 
trial for speed will take place on the Clyde, and as the Cockerill 
firm mean to hold their present record of 22:2 knots for vessels of 
this type, it will be necessary for the Clyde builders to look to their 
laurels. It is stated that the Leopold II. is in trouble and will 
require some repairs. 


Tue Foreign-office has received a despatch from her 
Majesty’s Charge d’Affaires, at Bucharest, announcing that the 
Co-operators of Roumania propose to hold their fourth exhibition 
at Bucharest this year, to commence on August 26th, and to close 
on November 12th. In order to encourage foreign manufacturers 
to take part in the exhibition space is to be set apart for an inter- 
national section, in the hope that the relations between Roumania 
and the various countries with which she is in commercial inter- 
course may be strengthened thereby. The exhibition is stated to 
be of a private character, but it will be under the patronage of 
their Royal Highnesses the Prince and Princess of Roumania, and, 
as on previous occasions, his Majesty the King has announced his 
intention of exhibiting agricultural and industrial products from 
the royal and personal domains. Any information which may be 
required by intending exhibitors will be supplied on direct appli- 
cation to Monsieur Boutcoulescou, the President of the Exhibition, 
1lbis, Rue Clementei, Bucharest. 


A visir on Tuesday to the scene of the disastrous 
explosions at the Cordite Factory at Waltham on the 7th inst. 
showed that the first explosion took place in the house where 
nitro-glycerine was being washed to extract therefrom unabsorbed 
acid, and that the force of the detonation blew up the nitro- 
glycerine storehouse, some thirty yards distant, in which build- 
ing there was about two tons of the explosive. Besides the strong 
traverse walls being blown to pieces, a pair of heavy iron gates 
were carried into an adjourning field, some eight hundred yards 
distant, the force with which they fell making a deep hole in the 
ground. The result of the explosion will be the closing of the 
cordite works for many months, and during that time, the 
Standard says, several hundred men will be thrown idle. Portions 
of the bodies of the workmen, Suckling and Frost, who were 
engaged in the house at the time of the first explosion, Mr. 
Bennie, the managing chemist, and Mr. Ingram, the foreman, 
who were standing near the door, and all of whom were blown to 
pieces, were found on Tuesday in different parts of the works. 


Tue Mayor of Wakefield presided on Wednesday over 
a conference held in that city to discuss the desirability of pro- 
viding the West Riding with a ship canal to the Humber, and also 
to consider the claims of the city of Wakefield as the most advan- 
tageous and central position for the inland terminus and port for 
the distribution and collection of merchandise throughout the 
Calder Valley and the manufacturing districts of the West Riding. 
Mr. Charles Clay, who first raised the question, delivered an 
address, in which he contended that the increased facilities which 
would be afforded by acanal would prove of great service to the 
industrial and commercial community, and would not in the end, 
he believed, injuriously affect other modes of transit. As to its 
practicability, he quoted from a letter from Mr. James Abernethy, 
consulting engineer of the Manchester Ship Canal, who considered 
the scheme a sound one, and one that would confer great _advan- 
tages on the West Riding. The cost was now put at £6,000,000. 
Resolutions were passed affirming the desirability of the canal, and 
appointing a provisional committee to investigate and take such 
steps as might be deemed necessary. 


An act of gallantry on the part of a young engi- 
neer is chronicled in the Jronmonger. Last week a fire broke 
out in a cargo shed at Prince’s Dock, Liverpool, and the flames 
rapidly spread to the Dublin steamer Blackrock, which was soon 
alight from stem to stern. The vessel was laden with general cargo, 
and was burnt to the hull, notwithstanding the efforts of the fire 
brigade to save it. The second engineer of the ship, Mr. Henry 
Haughton, the eldest son of Mr, J. Haughton, of McKenzie and 
Sons, Liverpool and Dublin, had been temporarily absent from the 
ship, and when he arrived, finding it in flames, he at once volun- 
teered to go down into the engine-room to let off the steam, which 
up to the time of his arrival had been a source of anxiety to all 
concerned, and had prevented them sinking the ship to smother 
the flames. Having obtained permission to do so, Mr. Haughton 
at once proceeded to the engine-room and freed the pent-up 
steam. With the Overhead Railway almost touching the shed, 
and having to suspend its traffic at an early period, ‘‘it is impos- 
sible to say,” says a Liverpool paper, ‘‘ what disastrous conse- 
quences might have resulted had not the right man been thus 
available at the proper moment.” Although accustomed to deeds 
of valour, the members of the Liverpool fire brigade were unstinted 
in their praise of Mr. Haughton’s heroic act, 
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H.M.S. HORNET. 


In our impression for March 23rd, page 249, we gave 
particulars of the trial trip of the torpedo catcher, Hornet. 
We publish above the reproduction of an instantaneous photo- 
graph of the ship when running at a speed of 28 knots, or 
32:1 miles an hour. The Hornet has water tube boilers, 
which gave nearly 4000 indicated horse-power. This is, we 
believe, the highest speed ever recorded at sea. She is 180ft. 
* long, and 18ft. 6in. beam. Her turning power at full speed 
is equal to bringing the boat round in a radius about equal 
to the length of the boat, without producing an appreciable | 
angle of heel. No vertical vibration was apparent, owing to 
the Yarrow system of balancing. 








BROWN’S BERRYMAN FEED-WATER HEATER. 


As one desideratum in a feed-water heater is capability of 
extracting as large a proportion of the impurities as possible 
from the water, it follows that such impurities are precipitated 
in the heater, and havo to be removed from it from time to 
time. The dirt and lime salts fall to the bottom and 
accumulate upon the tube plate round the tubes, and often, 
starting from this accumulation, a formation of scale, hard 
or soft, according to the nature of the water, climbs up the 
tubes and destroys their efficiency for water heating. To 
overcome the difficulties connected with these incrustations 
and precipitates and their ready removal, the heater illus- 
trated has been designed by Mr. C. J. Brown, of 15, Victoria- 
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street, Westminster. It will be seen from the sectional view 
that although a vertical heater, the bottom plate carries no 
tubes, and that the dished cover at the bottom is easily | 
detachable, and when lowered and resting upon the prc- 
jections shown on the feet, it gives free access to the inside. | 
If desired, the top can be removed also, when there will be a | 
clear way through. 

The heating tubes are, it will be seen, fixed in tube plates on 
opposite sides of a case, and in an annular steam jacket space, | 
to which there are steam inlets and water outlets at any 
convenient places. 

The covers at the top and bottom can be taken off without | 
interfering with any of the connections. The space in the 
bottom below the tubes allows all the dirt to fall clear of the 
tubes, which will not be so liable to have scale and incrus- 
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| tation formed upon them ;7a’scraper or wire brush can be | 
used to remove anything that may be adhering to their | 


surfaces. 

The cover to the steam belt can, if necessary, be lifted 
above the belt, and easily supported in that position whilst 
the ends of all the tubes are being examined. 

A mud cock is fixed in the front in the usual way, from 
which the mud can be blown out two or three times a day. 

The tubes, which are of solid drawn brass, are free to expand 
and contract with the varying temperature, and with some 
classes of water the scale formed is cracked off and falls away. 

These heaters are made by Messrs. Joseph Wright and Co., 
of Tipton, the makers of the Berryman heaters. 








STRAKER’S LUBRICATORS. 





THE accompanying engraving illustrates a very ingenious 
and simple system of lubricator adapted for dynamos and 
other machinery, as used by Messrs. Siemens Brothers, Verity 
and Sons, and the Electric Construction Company. The oil 
flyer F is a disc milled on its periphery and fixed to the 
rotating spindle or shaft. This disc slings the oil off tan- 

















tunity will arrive, and that probably at no distant date. We 
find from the report that very important economies have 
been effected during the past year. Thus we see that 
while the total cost of generating electricity in 1892 was 
£14,699, in 1893 it was £13,096. In 1892 the cost of distri- 
buting current was £4221, in 1893 it was £3510. The total 
saving effected was £2313. The figures are the more credit- 
able to Mr. D’Alton, the engineer-in-chief, and his assistants, 
that, whereas 1892 ended with 46,197 lights, 1893 ended with 
62,000. The saving is largely due to the use of a condensing 
plant, which has already been illustrated in our pages, into 
which the four main engines, two of 1500-horse power and 
two of 750-horse power each, exhaust, and to the employment 
of a small unit engine —300-horse power—to deal with the 
light morning load. The total working expenditure of all 
kinds has been £25,316, as against £28,196 in 1892. All this 
is very encouraging, especially as a small profit has been 
made on the year’s working. 

As to miscellaneous items, we learn that the distributing 
mains have been carried into the parish of Chelsea, and 
further extensions have been made in the parishes of St. 
George’s, Hanover-square; St. James’; St. Martin’s; St. 
George-the-Martyr’s; St. Margaret and .St. John; St. 
Saviour’s; St. Olave’s and Newington ; amounting in al! to 
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gentially into the cup G, from which it flows into the orifice 
H, through the oil strainer J into the bearing. The used oil 
drains into the reservoir K, where it mixes with the clean oil, 
and thus a continuous circulation is effected. The lubricator 
is being introduced by Messrs. Straker, Whitworth and Co., 
Cannon-street, E.C. 








THE LONDON ELECTRIC SUPPLY 
CORPORATION. 

WE have received a copy of the annual report of the directors 
and engineers of the London Electric Supply Corporation. 
Very great interest attaches to the working of this concern, 
which is at present practically unique. It is matter of common 


| knowledge that the idea involved originated with Mr. 


Ferranti. He held that electric light works should be 
established outside the metropolis, and that electricity at a 


| very high tension should be generated by a colossal dynamo, 


and sent up to the metropolis for distribution. In some 
respects experience has proved that he was wrong, in others 
that he was right. The Deptford establishment came before 
its time. It is. certain, however, that ultimately ite oppor- 
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two and a-half miles, bringing the total length of distributing 
| mains laid to thirty-eight miles. All the company’s mains 
| have worked satisfactorily during the year, and the charges 
| for repairs and maintenance have been lessened. An im- 
| portant work is the substitution of new for the old type of 
| house transformers. Old consumers were originally provided 
| with Ferranti transformers, which had become quite obsolete, 
|and the magnetising current required for which was ecnor- 
| mous, the consequence being that only about 40 per cent. of 
| the current generated reached the lamps. The modern 
| transformers of the Westinghouse, Brush, Kapp, and Ferranti 
| type are changing all this. New house transformers, amount- 
| ing to 2442-horse power, were purchased last year ; of these, 
| 1477-horse power are now in use on the circuits, leaving in 
| stock 965-horse power, which are being put into use as 
| speedily as possible. a 

| Great trouble and expense have been incurred in obtaining 
| water. The condensing plant has been of necessity of the 
| jet type. The difficulty has, it is hoped, been got over by the 
| construction ofa filtering plant capable of dealing with 100,000 
| gallons a-day pumped from the river. In this way a great 
| portion of the Kent Waterworks Company’s water has been 
Sapeneel with, and a saving effected of nearly £500 a-year. 
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The 10,000-volt trunk mains have been removed from the 
South-Eastern Railway Company’s parapet and laid under- 
ground, a very considerable improvement. 

Current is now raised in transformers at Deptford to 
10,000 volts, and sent to London. But Mr. D’Alton is quite 
satisfied after a unique experience that such a tension can be 
generated direct by properly designed dynamos with absolute 
safety and certainty. The loss on the transmission of the 
10,000 volt current through seven miles of main, from 
Deptford to London, is only 3 per cent. To sum up, we may 
say that the facts appear to be that the average lamp connec- 
tion for the year, upon which a profit of £172 is shown, was 
54,060. The Corporation begin this year with just 62,000 
lamps; with the small dynamos ready to run the light loads 
with great economy; with new transformers being rapidly 
installed in place of the old; with filtering plant to save the 
water bill; and with many improvements which bid fair to 
bring very much nearer the ambitious outlook of the ‘“ Lon- 
don” Company’s directors, for they have, it seems, passed 
safely through the shadow of the valley of doubt and difficulty. 
Their light is admitted to be perfect, and if a sufficient reserve 
of machinery is provided to guard against accident at Dept- 


chairmanship of Alderman Hobson, chairman of th: Parlia- 
mentary Committee, the Derby Electric Lighting Act was 
obtained. Ata meeting of the Council in 1890, a permanent 
Electric Lighting Committee was formed. 

In 1891 Sir Frederick Bramwell, Bart., and Mr. H. Graham 
Harris were instructed to prepare a report on the best mode 
of electric lighting the obligatory area of the town specified 
in the Act. This was in the mayoralty of Sir Alfred Seale 
Haslam. Upon the receipt of that report, the committee 
gave it exhaustive consideration, and recommended the 
Council to grant £30,000 to be provided for the purpose of 
installing the electric light, with the buildings, machinery, 
&c., necessary thereto. During the term of office of Mr. 
W. H. Marsden, J.P., as Mayor in 1893, advertisements were 
issued, and tenders for carrying out the work were obtained. 
The tender of Mr. H. Vernon for the buildings, of Messrs. 
George Fletcher and Co. for the boilers, and of Messrs. 
Siemens, Brothers, and Co., Ld., for the engines, dynamos, 
switch-board, mains, transformer boxes, lamp-posts, lamps, 
&c., were accepted. The construction of the works was 
completed with such rapidity that during the same year, i.e., 
on October 10th, the station was formally opened, and a 


ford, the London Company will once more regain the position | banquet was given in the Atheneum Room of the Royal 


it should never have been allowed to lose. 








THE DERBY ELECTRIC LIGHTING. 


Next week, in connection with the establishment of the 


| 


Hotel by the Mayor, Mr. Marsden. At that time we pub- 
lished a plan of the distribution through the town, and the 
"sen agpecscec Since this date the electric light station has 
een constantly in use, supplying current for a gradually 
increasing number of arc and incandescent lamps for lighting 
the streets, shops, and private houses. 

Owing to the demand exceeding that which was at first 


Corporation electric works in Derby, an Electric Exhibition | estimated to be probable, it became necessary to make exten- 
will be opened in the Town Hall. It will be remembered | sions, and, on the advice of Messrs. Bramwell and Harris, a 
that in our impression of March 30th, we published a general | further £5000 was granted for this purpose on November 9th, 
view of the interior of the machinery hall of this electric | 1893. This will all be spent, and in the immediate future, 


lighting station. 


We now give an illustration of the special | owing to the rapidity wit 


type of arc lighting machine, and in another impression will | 


give the alternator of the Siemens usual type used for incan- 
descent lighting. This is one of the few Corporation works 


in operation, and some further particulars concerning it will | 
I | engineer from the first being Mr. J. E. Stewart. 
During the term of office of Mr. Alderman Woodiwiss, J.P., 


be of interest. 


as Mayor, in 1889, agamentions were made by several electric 
lighting companies for permission to lay mains and supply 
electricity to the district. After long discussion, the matter 
was referred to a committee composed of the Parliamentary 
Committee and chairmen of other committees for their con- 
sideration. This committee reported to the Council that 
they considered it advisable that an order should be obtained 
for the purpose of carrying out the scheme of electric lighting 
by the Corporation themselves. In May, 1890, during the 
mayoralty of Mr. William Heathcote, J.P., and under the 





which the business is developing, 


more money will be required. Messrs. Bramwell and Harris, | 


engineers, Westminster, designed and carried out the whole 
of these works in all their details, Mr. H. Graham Harris 


giving it a great amount of personal attention, the resident | 


The price of current for lighting purposes is 6d. per Board 
of Trade unit, corresponding to an 8-candle power lamp 
burning for thirty-two hours, or at a cost ‘18d. per lamp of 
8-candle power per hour. For electrical cooking, heating, 
and motive power purposes, the price per unit, which will be 
measured by a separate meter, is reduced to 3d. The object 
of the exhibition referred to is to bring the public into direct 
communication with firms who can be trusted to carry out 
the wiring of premises in the best manner, and also to give 
them the advantage of investigating and adopting all the 
latest and best appliances in the market. The exhibition 





will be opened by the Mayor, Mr. J. P. Doherty, on Monday 
next. 

The advantages of the electric light, as compared with 
any other artificial illuminant, have shown themselves very 
strongly already in Derby. Even at the price stated above, 
and with gas at 23. 11d. per 1000 cubic feet—the price lately 
charged in Derby—it is directly cheaper, and is also 
indirectly cheaper because of the saving of expense of decora- 
tion and of cleaning. 

Many customers state that the cost to them of electricity 
for the quarter to 31st March last, was less than the cost of 
gas for the corresponding quarter of last year; that they have 
had more light, and also much greater comfort and 
cleanliness. We have received returns which show this. 

(To be continued.) 








SUBSTITUTE FOR PIPE TONGS. 





Tur man who is full of expedients is the one who gets 
along in the world. If what he wants is not at hand, some- 
thing else is substituted, and matters progress as though 
every facility were available. 

This applies especially in mechanics, where it is impossible 





to provide a tool for everything, and when just the tool 
required—even though there be such a tool—is not at hand. 

Our artist, says the Scientific American, recently saw a 
mechanic who, desiring to unscrew a pipe, and not having 
pipe tongs or any of the usual appliances fur such work, picked 
up a wrench and a piece ofa round file and appliedthemin the 
manner shown in the cut. In an instant, and without diffi- 
culty, the pipe was loosened. 
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LETTERS TO THE EDITOR. 
(We do not hold ourselves responsible for the opinions of our 
correspondents. ) 





THE COUNCIL OF THE INSTITUTION OF CIVIL ENGINEERS, 


Smr,—The election of the new President and Council of this 
Institution will shortly take place, and no doubt the same farce 
will again be gone through at the annual meeting ; some member 
will get ap and protest, amidst general applause, that the circula- 
tion through the Council is too sluggish to permit it to be adequately 
representative of the profession, and the President will reply that 
the election of the Council is wholly in the hands of the members 
themselves. The latter fact would undoubtedly be true if common 
action could be insured. The only way, however, to insure that 
the members may elect the Council, and not the Council as for 
years past practically elect themselves, is for the members of the 
Institution to discuss the matter fairly and freely in the public 
press, so that some agreement may be come to as to the election 
of President and Council. 

Probably no one on the Council, or off it, would contend that a 
body the size of the Institution could be really fairly represented 
unless at least three new members of Council, all in the active 
exercise of their profession, came on every year. The past- 
presidents represent well enough the ultra-conservative interests. 
Now at present there is ordinarily only one new member of Council 
elected annually, and the Council includes one gentleman between 
80 and 90 years of age, who for many years past have carried out 
no engineering work of any kind ; one retired lighthouse engineer 
whose state of health has unfortunately for a long time past 
precluded his attendance at any meeting; two retired Indian 
engineers, and one retired naval constructor. 

As the President stated in his inaugural address that he was the 
oldest man who had ever filled the office, no doubt he will not 
serve a second year, and there should be no difficulty, therefore, 
in the members electing four or five new members of Council this 
year, if they desire it. However, if three were elected this year 
and three next year, a better precedent probably would be esta- 
blished. 

We may take it, therefore, that Mr. Giles will certainly retire, 
and that Sir Robert Rawlinson, from his great age and long retire- 
ment from the profession, and Sir James Douglas, from the fazt 
which everyone deplores that his health prevents his performance 
of any duties, would willinzly make room for representative men 
i1 the active exercise of their profession. 

This would leave three vacancies on the Council, and three pro- 
motions on the vice-presidents and presidents’ list. If the three 
members of Council promoted to the vice-presidents’ list were Dr. 
Anderson, F.R.S., Director-General of Ordnance Factories ; Mr. 
Preece, F.R.S., the Chief Electrical Engineer of the Government ; 
and Sir Douglas Fox, there would, with the two existing vice- 
presidents, Sir Benjamin Baker, F.R.S., and Mr. Wolfe Barry, be 
tive men all constant attendants at the meetings, and in touch 
with engineers generally, any one of whom might be selected as 
president and the other four as vice-presidents, and cross voting 
of members would not matter here, one man being as good as 
another. 

The three vacancies on the Council might then be well filled up 
by the election, say, of Sir Andrew Noble, F.R.S., the partner of 
our past-president, Lord Armstrong, as representative of the 
great manufacturing establishments of the country, Mr. Galbraith 
as representing railway engineering, and Mr. Leader Williams as 
representing canal engineering. Next year we could again elect 
three more “live” men. M. Inst. C.E. 

May 8th. 





Srr,—There would appear to be a desire on the part of many 
members of the Institution of Civil Engineers that, following the 
example of other learned societies, there should be a certain 
minimum number—say three—new members elected on the 
Council each year. Would it not tend to harmony if it were 
settled once for all whether this was the general opinion of the 
members, by some member of Council or corporate member pro- 
posing a resolution to that effect at the next annual meeting ? 

If the resolution were carried, the Council could give effect to 
it in any way they thought best—for example, by an understand- 
ing amongst themselves that the necessary number of vacancies 
should be created by the retirement of those who, having served 
three or more years on the Council, had received the lowest 
number of votes. 

There is no doubt that a position on the Council has a money 
value, for lawyers and litigants select expert witnesses and arbi- 
trators with the assistance of the list of members of this Institu- 
tion, and the alleged grievance, if proved to exist, is therefore not 
merely a sentimental one. 

May 8th. 





LIQUID FUEL AT SEA. 


Srr,—I read with interest the editorial on the use of “ Liquid 
Fuel at Sea,” in THE ENGINEER of April 6th. I beg to inform you 
that we have used liquid fuel for several years in the Grand Trunk 
Railway Company’s Locomotive Works, at this point, both in 
the furnaces connected with the forges and in the spring furnaces. 
The re-heating furnaces in the forge have boilers placed above them 
to utilise the waste heat and provide ample steam for steam 
hammers and engines driving blast fans. Under our system air at 
12 0z. pressure is provided for spraying the oil, and we find the 
system most economical. With coal at 12s, 6d. a ton, and oil ata 
fraction over 1}d. per gallon, there is a saving of about 30 per 
cent. in favour of the oil, without taking into account the extra 
expense of trucking the coal and ashes in and out of shops, which is 
considerable in this climate. I was astonished in reading your 
article to learn that steam was used on the s.s. Baku Standard for 
spraying the oil. My experience would indicate that an air com- 
pressor of moderate dimensions, provided with suitable receivers, 
would have done the work more efficiently and with a far less ex- 
penditure of horse-power than the amount you mention. 

F, L. WaNkLyN, Works Manager. 
Montreal, April 17th. 


Sir,—I have had correspondence with Mr. Wm. Boyd, whose 
letter you published on the 27th ult., and as the question is still 
under discussion and of sufficient importance to warrant it, I beg 
of you to find place for a portion of my letter addressed to him, on 
the appearance of his last communication in your columns :—‘* No 
doubt a ‘laboratory experiment’ serves certain purposes in scientific 
investigation, just as an analysis of food ron its construction is 
often set out in a museum to instruct the inquiring mind, but all 
the items carefully weighed, and as carefully analysed, would not 
of themselves serve as the food they represent ; so ‘Astatki’ treated 
‘per se’ may give the results to which you refer, but Astaki 
treated by my method gives the result I have stated, and which I 
maintain, and it is by the combination of steam, air, and Astaki 
that the results stated have been obtained. Even with coal, the 
same argument to some extent applies; everybody knows that coal 
burned in the open is,vastly inferior in steam raising to the like 
quantity of coal used ir conjunction with forced or induced draught 
in a furnace ; and at present we are utterly ignorant of any means 
by which coal can be burnt efficiently—that is, without loss or 
waste,” Epwin N. Henwoon, 

22, Great St. Helens, May 7th. 





JOY’S HYDRAULIC REVERSING GEAR. 


Srr,—In his letter in your current issue, Mr. J oy again mentions 
that his proposed hydraulic reversing gear was originally designed 
for marine engines. I was present when he read his paper on this 
gear at the Institution of Naval Architects, but, like many other 
members, declined to commit myself to the expression of any 





opinion on a proposed arrangement of which I had never even heard 
ten minutes before. There was practically no discussion. I was 
also present at the Institution of Mechanical Engineers when his 
paper on this gear was read ; but, as on this occasion the question 
more particularly considered was the gear as applied to locomo- 
tives, and as, moreover, time was limited, it was hardly desirable 
to call attention to the marine branch of the subject then. Thus, 
it appears to me, certain important features of the case, from the 
marine engineer's point of of view, have remained dered. 
The chief of these is the enormous difference in the responsibility 
undertaken in fitting a comparatively untried gear by the locomo- 
tive superintendent on the one hand, and by the marine superin- 
tendent on the other. 

To the locomotive superintendent the worst that would probably 
happen would be that sundry passengers, finding themselves in a 
comparatively helpless and hungry condition, ten miles from any- 
where, owing to the breakdown of the locomotive, and being put 
thereby into a condition of severe ‘internal stress,” would no 
doubt express fervent but interjectional wishes as to his future 
welfare. 

But with the marine superintendent the case is very different. 
If the gear fail, it will almost certainly do so when full load is 
suddenly imposed upon it, that is to say, when there is some danger 
ahead suddenly perceived, as is frequently the case in foggy 
weather, for instance, and the changing —- points to that 
most frequent order, ‘‘Full speed astern.” be result in an 
average case would be the loss of, say, five-and-twenty lives, and 
property to the value of £30,000. A pleasant position for the 
superintendent, the man whose error of judgment has caused such 
a nasier ! In the case of a warship, there is, of course, the risk of 
ten times the life and property, but there is, in addition, something 
in comparison with which life and property count for little, viz., 
the risk of di to the flag. Is it, therefore, to be wondered at 
that the marine engineer thinks more than once or twice and 
movesslowly? It is, of course, in a caso of this kind, impossible to 
decide for or against the principle of the thing, until one has 
studied the details by means of which the principle is to be carried 
into effect, since a single faulty detail may condemn the whole 
thing. Unfortunately, Mr. Joy’s wall diagrams of the marine 
arrangements were evidently only diagrams, and showed details of 
so defective a type that it would hardly be fair tocriticise them. It 
will suffice to mention as an example that there were thirty-three 
hydraulic joints in connection with one crank shaft and its 
excentrics alone, and every one of them of a more or less unusual 
or difficult type—difficult to make and keep tight, thatis. From a 
practical marine engineer's point of view, the most serious defect 
of the arrangement shown was these numerous and difficult joints, 
since the sudden blowing out of any one of them, or a failure at any 
part of the 40ft. or 50ft. of piping used, would be fatal. 

As Mr. Joy has pointed out, leakage in moderation would not be 
of much importance ; but it is a matter of serious importance that 
many of these joints are quite out of sight and most difficult to 
examine, even when the engines are at rest; and some, such as 
those at the couplings between the various pieces of the crank 
shaft, could hardly be re-made at sea atall. Fewer parts there 
may be; but it must be remembered that the parts dispensed 
with are mainly forgings, always in full view, easy to examine, and 
if necessary replace by spare pieces, and to them—unlike such parts 
as cylinder covers, pistons, and other castings—rarely if ever hap- 
pens anything. 

I have not mentioned the apparatus for “linking up” each 
cylinder separately, as it was not fully explained by Mr. Joy ; and 
is, moreover, ‘‘a fad” rather than a generally useful or necessary 
contrivance. The question of comparative cost I have also left on 
one side ; but I must confess I do not think anything would be 
saved in the case of a locomotive. Fewer parts are used; but 
those that remain are heavier, and of a more expensive type to 
manufacture than those dispensed with. 

Like Mr. Joy, I believe in progress; and I also believe that 
careful and temperate criticism is one of the best helps to a sure 
and steady advance. Without it there is risk of wild and ill- 
considered plunges, which have to be slowly and painfully 
retraced, and by which a movement is often put back for twenty 
years or so—as in the case of water-tube boilers, for instance. 
Knowing as we do the untiring patience and perseverance with 
which Mr. Joy sticks to, follows up, and works out his ideas, the 
very imperfections to which one can point in the arrangement 
recently shown—not to mention the measure of success already 
obtained with the locomotive—give ground for believing that many 
of these difficulties will soon be got over. I for one shall be glad 
to see them left behind, Hy. M. RounTHWaIrTE, 

May 7th. M.I. Mech. E. and M.I.N.A, 








SPECIFIC AND LATENT HEATS OF STEAM, 


Srr,—I shall feel obliged if you will allow me to correct a 
numerical error in the equation of adiabatic relations of the pres- 
sures and Boyle and Marriotte temperatures of gases. Where 
K in the equation » v = « (K + /)is determined for a range of 
180 deg., the equation is not 

y¥-1 
tpt + 459= (*2) 7 459 but 
V1 
y- 1 
tj -—% +491 = ("2) Y 491 
2-4 (**) 


in which ¢; may have any value, but the maximum value of /, should 
not much exceed /, + 180 deg., the value of being as nearly as 


possible the value corresponding to the temperature 2 Se, 


May 8th. WitiiamM DonaLpson, 

Sir,—I have never written to Mr. Donaldson or anyone else any 
opinion of my own regarding the value of J, yet I find in your issue 
of April 6th a pretty stiff letter from Mr. Mansel, using my name, 
and ending with a triumphant Q.E.D., in which he has demon- 
strated, to his own satisfaction at least, that J = 772 foot-pounds, 
no more and no less, 

Commodore Isherwood, U.S.N., in one of his reports written in 
1882 says :—‘‘ A commission of the French Academy gives 433 kilo- 
grammetres as the mechanical equivalent of one calorie, which is 
789°2385 foot-pounds, for one Fahrenheit unit of heat—Comptes 
Rendus of February 13th, 1865, page 326.” 

Mr. Mansel is nearer to France than I am, and can easily satisfy 
himself how reliable their experiments are. The gain is small, 
2-2 per centum, and not worth disputing over in any case. I did 
write to Mr. Donaldson my belief that the specific heat of steam 
is equal to that of the water substantially as he has published it 
from time to time in your columns. My belief, however, being 
by no means a certainty, and quite contrary to anything I can 
find in the books, I venture the following proposition supported by 
such arguments as I can give, hoping that some of your readers 
will point out where I am right and where I am wrong. 

In saturated steam the heat units are equal to those put into it 
when it was water having its temperature raised from the freezing 
to the boiling point due to the pressure. This is shown in the 
Isherwood steam table, calculated from Regnault’s experiments ; 
thus, with steam of one atmosphere pressure, the temperature of 
212deg. Fah., or 180deg. above freezing. The heat in 1 lb. of 
water is 18090. The heat of evaporation—which includes the work 
done against the atmosphere—is 965-70 units, which produces no 
change in the thermometer. Therefore, out of the total heat of 
1146-60 units, there is left exactly the 180°9 units which gives the 
steam its apparent temperature ; and is available for doing work. 
An experiment which I tried some years ago points in the same 
direction. I took steam which was at rest in a good sized boiler, 
and not superheated, the gauge standing at 100 lb., drew it through 
a small nozzle into a clothed cylinder provided with a pressure 





—— 
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gauge and thermometer and drain cock—in imitation of th 
apparatus described in your columns about that time asa o 1 * 
meter. I found at the various lower pressures there was no indian 
tion of superheating, as was claimed in your columns on Po 
theory that the “total heat” of high-pressure steam is re: : 
than that of low-pressure. I also found there was no cond — 
whatever, after the apparatus became warmed to the 

ture as the steam inside. Therefore there was in the high-press 
steam sufficient live heat to enable it to expand itself to the ear 
pressures. This could not be if the specific heat were the sp il 
decimal given in the books. ™ 
Applying my proposition to the Isherwood table, and start 
with one pound of steam at 150 1b. per square inch, total press 
equal to 3 cubic feet, I calculated the pressure for each gain of 
3 cubic feet volume, and using volumes for a base and pressures fo 
ordinates, obtained a table of which the following is an illustration, 
Of course a heat non-conducting cylinder is assumed : ™ 


ensation 
same tempera. 


ing 
ure, 


Work done by Expansion of one pound weight of Steam 


Pressuresin Heat units in 


Cubic pounds per steam and Foot-pounds caleulated frm 
feet. square inch water above of Tce oeengeaae iar 
total. 32 deg. Pressures, Diff. heat, 
3... «150000 880 7579 tne 
6... 69,819 os me r Mi 
9 4. 45,009 2243208 68220:3¢4 
4. 8,364 153 5090 189849 5¢5 
“i 8,934 120 8137 165098-399 





It will be seen in my table that the work done between 150} 
and 451b., caleulated by both methods, show practical agreement, 
Between 150 and 8°36 there is a deficiency in the heat column of 
13 per cent. At 3-93 the deficiency is 19 per cent. From 150 yp 
to 300 there is plenty of heat for the work done in compression 
I think it may be possible that the volumes in the steam tables may 
be too great for the lower pressures. A pound weight of steam . 
atmospheric pressure is a difficult thing to measure as to its volume 
Watt called the specitic volume 1728, Fairbairn 1641, and it ic 
quite possible that it may Le still further reduced. ; 

Braintree, Mass., U.S.A., WILLIAM H, Harnisoy, 

April 23rd. 


CARNOT AND MODERN HEAT, 


Sik,—With regard to Dr. 0. Lodge’s remarks in your issue of 
April 6th, I donot know whether he considers the relations between 
the scales of the two air thermometers and the absolute scale as 
part of the thermodynamic fabric, and if so, an important part, 
Assuming that he does so, and that he, in common with most 
scientists, accepts the results given by Joule and Thomson in the 
‘Phil. Trans,” of 1854, I send the following for his consideration 
and refer him to my treatise for more of a similar sort. ‘ 

The proposition I now send the proof of is as follows:—Temperu- 


ture on the absolute scale differs from that ou the scale of the constant 
volume air thermometer by a quantity which is either zero or has th 
same value at all parts of these scales. 

To prove this I start with the well-known formula—usiny Lord 


Kelvin’s notation— 
iM ‘dN id p 
J i(' ~ t= (©? 
Car). aah 3 (ai \. 
But by Regnault’s experiments it appears that for air N is con. 


stant. Therefore, (5-), = @, 
av 


J(‘ = (Cc? 
( dt ), (3*), 

.*. integrating we get 

JM-p=-=YV, 

where V, is either constant or is a function of + only. 

Now, JM=fr (s r) 

adt’e 

where 7 denotes absolute temperature. 


. 0 (42) - p eV, 


die 
dp 
ee ae 
Vy, +7’ 


the integral of which is . 
Log (p + Vj) = log (7. V.), 
or Pp T V; = Vs 7; 
where V, is either constant or a function of r only. 
Now, if « be constant, and if we denote by po, To, and Py, Tyo 


the values of p and 7 at the freezing and boiling temperatures, we 
have—since V, and V, are now constants— 


D2. Me T — %. 
Piva ~ Po Tio — To 
 £ = Te 
100 
=—-+, = 10, 2-2), 
Piwo — Po 
But on the constant-volume air thermometer scale, 
(=4=0). =e 
Piw — Po 
oe T—Tz=t— to 
oo Tol BW — be 


which is the proposition enunciated. 
The same is proved for the scale of the constant-pressure air 
thermometer in my treatise on thermodynamics, pages 88-90. 
Glasgow, May 2nd, PETER ALEXANDER, 





SAN ROQUE DAM, ARGENTINE REPUBLIC, 


Sir,—In your issue of the 27th April you publish an account of 
the above, and of its reported failure. 1 was the resident engineer 
of the Cordoba and North-Western Railway, and for some time 
after its completion the manager of it, and was living in Cordoba 
at the time of the inundation described by the writer of the 
article. I therefore venture to attempt to remove at least one 
burden from that much maligned structure. He says, ‘‘ Unfortu- 
nately in 1890 there was a sudden flood in Cordoba ; most of the 
streets in the lower part of the city were under water, and over 
200 people were killed. It was at first thought that the dam had 
burst, but on investigating it was found that the damage was 
caused by the side wall of one of the overflow channels breaking 
away. It was then seen that if a comparatively insignificant 
casualty could have such disastrous consequences, the effect of a 
serious accident to the dam itself would be incomparably greater.” 
Now, the inundation in question was caused, as was voll now in 
Cordoba immediately afterwards—although it was thought at the 
time the dam had burst—by the giving way of a bank on the 
Malagnefio Railway, and not quite in the same direction as the 
dam. This bank had held up a large volume of water caused by a 
heavy local rainfall. It was not brought about in any way through 
failure of any part of the San Roque dam, a very different thing 
from what is described. 

He goes on to say :—‘‘ The rumours about the safety of the dam 
caused great anxiety to the inhabitants of the city. They were no 
longer quite so proud of having the largest reservoir in the world 
in their immediate neighbourhood, when they were in constant 
peril of being annihilated by it ; and the journey from Cordoba to 
San Roque can only be made on horseback over a very bad road, 
so that the dam is rarely visited by strangers.” Ido not know 
when, or if ever, the writer of the article was at the place, but it 
must have been some time ago if he was, as the railway I was 


connected with has been built along the left bank of the Rio 
Primero from Calera to Cosquin for more than three years, and 
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e the inundation referred to, and passes the end of this now 


befor “ 
Dique de San Roque. Thousands of people now go 
may Cordoba on feast days and holiday by the aguas | 
e 


interesting works at Mal Paso and San Roque, 
modal os horseback journeys has long since ceased, 

ne vith all respects to his remarks, and to Mr. Stavelius’ report, | 
only say that I went more than once into the excavation he 
= rs to in company with an English engineer of large experience 
ze wneahantioe works, and was astonished, after reading the news- 
pe as account in the Buenos Ayres Nacion, of Mr, Stavelius’ report, 
to find things so very different from what I had been led to expect, 
din the lime mortar made from Dr, Bialet’s hydraulic lime from 
Santa Maria especially. A very large quantity of Portland cement 
hed been sent out from England by Messrs, Perry, Cutbill, and Co., 
the contractors, for use on the railway in the early days ; so that 
ll the masonry work was built with it. Otherwise, we should 
sortainly have used the lime of which the San Roque dam was 

built. Geo. P, Weicut, M. Inst. C.E. 


May 7th. 





ROYAL AND CIVIL ENGINEERS IN INDIA, 


gir,—The “ubiquity ” of the Royal Engineer is beginning to be 
sufficiently felt at home in places which rightfully and naturally 
belong to the civil engineer. If there be one department, however, 
in Tada, to which at present the Royal Engineer is determined 
that the motto of bis corps shall apply as little as possible, it is the 
Pablic Works. The Government of India is greatly concerned at 
his indifference, and a committee is to sit at Simla to discuss the 
matter. Only a few years ago volunteers for continuous service 
in India were tempted by the offer of staff corps pensions, and 
senior officers, who had already nearly completed the requisite 
term of service, magnanimously agreed to accept the larger 

nsion. Few of the juniors, however, elected for the Public 
Works, and, as there is no means of forcing them to enter that 
department, those who decline to do so have to be maintained, 
surplus and unemployed perhaps, on the Military Works Establish- 

t. 
"ie the reason of this is not far to seek, A few years ago there 
was no absolute bar between the two departments. By an 
ingenious system of transfers at the right moment, a Royal Engi- 
neer, after a rapid run of promotion through the executive grades 
in Military Works, might develope a sudden preference for Public 
Works, and, being translated, supersede his civilian seniors in that 
department. Properly managed this arrangement worked 
admirably for the soldier in civil employ, but it was upset by the 
separation of the two departments, Hitherto, moreover, the 
Public Works had been sufficiently attractive to the young sapper. 

So long as appointments in the consulting branch, management 
and secretarial, were practically reserved for him, the Royal Engineer 
was not unwilling to qualify himself for the prizes of the service by 
performing for a short time the same duties as the civil engineer, 
and drawing higher pay. Gradually, however, the civil engineer 
made plain his claim to a fair share of the higher posts, and more 
and more his claim had to be admitted. The advantages of the 
Royal Engineer had, nevertheless, been increasing in other direc- 
tions, and were still substantial enough. It is true that, if he 
elected for continuous service, he came under the civil leave rules, 
bat his leave allowances were carefully guarded by the same 
minima as in the case of a member of the Indian Civil Service. 
Thus, while a civil engineer of the same rank drew £336, the Royal 
Engineer could not draw less than £500 a year. While the pay of 
an executive engineer, first grade, was Rs. 950 per mensem, that 
of the Royal Engineer of the same grade would be Rs, 1250; whilea 
civilian superintending engineer at the end of his long service 
retired on £525 per annum, the Royal Engineer would receive the 
staff corps pension of £750, whether he had attained superin- 
tending rank or not. Bat this was not enough. If all the loaves 
and fishes were not to be his, why should he “grunt and sweat 
under a weary life” in the jungle’ The Military Works Depart- 
ment was open to him, with as good pay, the same pension, little 
or nothing to do, and the pleasures of station life. 

The Committee, then, are to be the gentle shepherds who will 
bring back the Royal Engineer to the Public Works fold. The 
question is, By what hook or crook will they catch him / 

It is barely conceivable that the bad old policy—plainly declared 
or silently adopted—is to be revived, of reserving all the best posts 
for the Royal Engineer. It can scarcely be intended to render 
still more glaring the difference in pay and privilege of the sapper 
and the civilian, If there is money to spend, it can only, in the 
first instance, be honestly spent by the Government and the 
Secretary of State in redeeming their broken pledges to the civil 
engineer, Whatever inducements may be held out to the Royal 
Engineer to rejoin the Public Works must be equally granted to 
the Civil Engineer, who, under every disadvantage of pay and 
treatment, has borne the burden and heat of the day. 

The result of the Committee will be awaited with the greatest 
interest by ourselves at home as well as by ovr brethren abroad, 
for the growing preponderance of the Royal Eogineer in the proper 
domain of the civil engineer is a matter that concerns the whole 
profession, M. Inst. C.E. 

London, May 8th. 





REFRIGERATING MACHINES, 


Sik,--It is surprising that Mr. Lightfoot should so soon have 
forgotten the paragraph in your issue of January 5th, of which the 
following is an extract :—‘‘ The Gothic has a chemical machine on 
the carbonic acid system. . . . With a critical point as low as 
88 deg. Fah., it is rather difficult to see how such a liquid as 
carbonic acid can be satisfactorily used.” 

As far as regards any statement of Professor Linde, we do not 
know that he has actually said that carbonic acid machines are 
commercially impracticable in the tropics, though he has attempted 
to credit—or rather discredit—them with a Reeretienl falling-off 
far in excess of results actually obtained with a large number of 
machines, Practical results are worth tons of theory. 

There are, however, other makers of ammonia machines, who in 
their endeavour to cope with a successful rival, make such 
erroneous statements as these :—‘* With water at a higher tempera- 
ture than 80deg., it is impossible to use it [the carbonic acid 
machine} commercially.” And another maker: — ‘Ether and 
ammonia may be said to be the only gases which produce cold 
sufficiently cheap for commercial purposes, In the tropics especi- 
ally this machine—carbonic acid—must have a very low efficiency, 
owing to the high temperature of the condensing water there 
available,” 

The foregoing proves, in our opinion, that such an amount of 
misapprehension exists as to afford ample reason for the remark to 
which your correspondent takes exception. 

London, May 8rd, J. AND E. Hatt, Limited. 

(E. HeskeTH, Managing Director.) 





JUBILEE OF THE MIDLAND RAILWAY COMPANY, 


Sir,—The Midland Railway Company attains its Jubilee on the 
10th May, 1894, the royal assent to its formation having been given 
to the Act on the 10th day of May, 1844; and, on the same day 
the three independent panies ceased to exist. It is well known 
that the Midland Company is the result of the consolidation of 

The Midland Counties Railway,” which extended from Derby 
past Leicester to Rugby, with a branch to Nottingham ; the “ Bir- 
Mingham and Derby Junction Railway,” which extended from 
Derby to Hampton near Birmingham ; and the “ North Midland 
Railway ” Company’s line, which ran from Derby to Leeds. The 
Acts of Parliament for themaking of these lines were passed during 
the year 1836, and they were opened for traffic in 1839 and 1840, 

aving more or less conflicting interests, the three small com- 
panies worked together with considerable friction, and ultimately 
the very wise course was taken of dissolving the three small under- 





nt cc 





takings and forming the one Midland Railway Company, which 
has by its progress and enlightened policy done much to advance 
the trade of the country, and especially to supply comfort to the 
best paying of all traffic, namely, the third-class passenger. 
Leicester, May 8th. CLEMENT G. STRETTON, C.E. 





THE R.A.8.E, TRIALS OF OIL ENGINES. 


Sir,—It is very evident that ‘‘On Trial” has either not seen the 
printed regulations, or that he wilfully ignores the words, ‘‘ one of 
the well-known brands, ¢.g., Russoline,” thus placing beyond a 
doubt all uncertainty as to the grade of oil, Again, “On Trial” 
is misinformed as to the relative prices of Russoline and Royal 
Daylight, the one being 32d. and the other 42d., which makes a differ- 
ence of 20 percent. in favour of Russoline, or a total gain of 
about 6 per cent. in favour of Russoline in the case quoted. 
Again, we know engines which—unlike the Priestman—consume 
much less Russoline than Royal Daylight per unit power, and in 
which we estimate the gain to be fully 20 per cent, in favour of 
Russoline. 

The certainty of Russoline being well within the limit test—and 
therefore safe—and yet containing no tarry matter, combined with 
low cost and the ease with which it can be obtained in almost any 
district, stamps it at once as the best-known intermediate oil. At 
= we only know of two brands of Russoline, namely, Russo- 
ine and Vivid Light. BRITANNIA COMPANY. 

Britannia Works, Colchester, May 7th, 








THE TESTING OF HYDRAULIC CEMENTS. 


A PAPER on this subject by Messrs. Stanger and Blount, of 
Broadway, Westminster, was read last Monday before the London 
Section of the Society of Chemical Industry, The chief points of 
interest may be summarised as follows. Failures which have occa- 
sionally taken place in important engineering works, and have been 
traced to the cement used in construction, have led to the adoption 
of a rigorous system of —— and testing, devised to prevent 
similar occurrences. In order that such a method of control may 
be and remain perfectly reliable, certain errors have to be guarded 
against and improvements made from time to time, in accordance 
with the suggestions of experience. Setting aside the routine 
methods of testing as being too well known to need description, 
the following classification may be adopted. 

Fineness.—For years past there has been a continuonsly increas- 
ing demand for finer cement. A residue of 10 per cent. on a 
50 by 50 sieve, which was once thought irdicative of a fairly- 
fine cement, is now regarded as implying a comparatively coarse 
specimen, and 10 per cent. or less on a 76 by 76 is a common 
requirement at the present day. A stipulation that not only should 
a cement leave no more than a certain residue on a coarse-mesh 
sieve, but that it should also yield a certain amount of “flour” 
through a fine-mesh sieve—e.g., 160 by 160—would be a useful 
addition to cement specifications, as there is reason to believe 
that none but the finest part of a cement is of much cementitious 
value. Elutriation with perfectly dry spirits of turpentine or 
petroleum is a convenient method of differentiating the finer part 
of a cement, which cannot be fractionated by an ordinary sieve 
however fine. 

Weight per unit measure and specific gravity.—These properties of 
a cement are intrinsically distinct, but are frequently confused. 
How large a difference exists is seen from the fact that a cement 
having a specific gravity of 3:15 will weigh—if of the usual fine- 
ness—1101b. per bushel, that is, it will have an apparent specific 
gravity of 1°37. As the fineness of a cement influences the 
weight per bushel but not the true specific gravity, the latter 
test is to be preferred to the former, which should be retained 
solely for use in inspection at the works. The instrument used by 
the authors for determining the specific gravity of cement is shown 
in the accompanying Fig. 1. It consists of a small flask with a 











Fig. 1 
bulb flattened so as to make it stand firmly, and a slender neck 


graduated to 0:0 cubic centimetres. The principle of the instru- 
ment is identical with that of similar volumenometers commonly 
in use for determining the specific gravity of cement, that is to 
say, the volume of a known weight of cement is determined by the 
rise in a graduated tube of the liquid it displaces. In most instru- 
ments of the class the whole displacement is accomodated in the 
graduated tube, which must necessarily be long, the introduction 
of the cement being thereby rendered difficult, especially if the 
graduated tube be narrow, to increase accuracy of reading. In 
the apparatus illustrated above, the difficulty is overcome by pro- 
viding for the greater part of the displacement of the cement in 
the bulb of the flask, the remainder of the displacement—covering 
all variations likely to be met with in ordinary cements—beirg 
provided for in the graduated neck. The mode of using the instru- 
ment is very simple ; 50 cubic centimetres of spirits of turpentine, 
prefectly free from moisture, is run into the flask from a pipette 
accurately calibrated against the flask, and then 50 grammes of the 
cement is showered down through the neck into the liquid, which 
is thus displaced, until it reaches the graduations, and records the 
volume of the weightof cement taken. The small size of theapparatus 
allows of its complete immersion in a beaker of water to prevent fluc- 
tuations of temperature, which have an important influence on the 
reading, owing to the large coefficient of expansion of turpentine 
and similar liquids. 

Time of setting.—The alteration of the time of setting of cement, 
which takes place on keeping, is due to the slaking of calcium 
aluminate on which the setting—as distinct from hardening—of 
cement chiefly depends. Disputes as to the time of setting of 
cement that has been tested before and after export have 
frequently arisen from the want of recognition of this fact. 

Strength in tension and compression.—The chief point of im- 
portance in this section is the increase in the use of sand tests, in 
addition to or in place of those made with neat cement, and the 
suggestion that owing to the great influence of the aggregate used 
in making concrete upon the quality of the finished product, direct 
tests of concrete made with the materials intended to be employed 
would prove valuable to the engineer, 

Tests for soundness of cement.—Besides the usual tests of sound- 
ness, the class known collectively as ‘‘hot tests” are now largely 
used, The Deval method, which rests upon a sounder and wider 

















experimental basis than most of its congeners, consists in com- 


paring the strength of sand briquettes—1 : 3—at two and seven 
days hot with that of similar briquettes at seven and twenty-eight 
days cold. The temperature prescribed for the Deval test is 
80 deg. C = 176 deg. Fah., and the maintenance of this tem- 
perature can be secured by the apparatus shown in Figs, 2and 3. A 





Fig. 2 

is a copper water bath closed save where it is coupled to a con- 
densing tube B. It is kept constantly boiling by a gas or oil lamp. 
An inner bath C, with a pyramidal cover D, fits into a well in A, 
an air-space being left between the walls of A and C. In this 
inner bath the briquettes to be tested are placed. The boiling 
outer bath constitutes a constant 
source of heat of a temperature 
of 100 deg. C. = 212 deg. Fah. 

8 The inner bath can only be heated 
Ko) by the transmission of heat from 
A this constant source across the air- 
space betweenthe baths. Thetem- 
perature of the inner bath there- 
fore depends on the degree of ob- 
struction presented by the air- 
space to the transmission of heat. 
The size of the air-space is deter- 
mined empirically ; the space is at 
first made somewhat too large, 
the transmission of heat across it 
being then regulated to the right 
point by putting a small quantity 
of sand or shot in the air space, 
and thus aiding the transmission 
of heat. When the regulation 
has once been effected no further attention is required, the 
temperature of the inner bath remaining sensibly constant as long 
as the outer is kept boiling. The necessity for a thermostat is done 
away with, and the apparatus is of so simple a form as to be fitted 
for works’ use, With regard to the capability of English cements 
to pass the Deval test, the result of the examination by the authors 
of twenty-five samples indicates that at present but few are of 
sufficiently good quality to satisfy the conditions. The analyses of 
some of these cements are given, and indicate that their failure is 
not due to improper proportions of the constituents. The chief 
cause of failure is that thorough and uniform burning is difficult to 
attain on a large scale, and a small quantity of overlimed or under- 
burnt clinker may much impair the quality of cement, made for the 
most part of sound clinker. As an example of the importance of 
thorough burning, cements made from unfavourable raw materials 
in the authors’ laboratory, and burnt by them in a gas furnace at a 
high and uniform temperature, are quoted as standing the Deval 
test. The following example is a case of the kind, the cement 
being made from bad and sandy raw materials, improved by 

















Fig. 3 


washing. The percentage of lime very nearly reaches the limit 
consonant with a sound cement, the analysis of the cement giving 
the figures :— 

Insoluble residue... .. .. 0°38 per cent. 

i a 21°48 sy 

lamina... «. 5°62 sy 

Ferric oxide .. .. ae. ee 3°78 ja 

Lime jt, et, 66 6c 00 os 66°60 ” 

A do as) ke” en Dae 1°79 $9 

Sulphuric anhydride .. . Trace 


Water and carbonic anhydride .. .. Trace 
Be ae eee 0°35 per cent. 

This cement, in spite of being made from bad raw materials 
and containing the maximum permissible amount of lime, gave the 
following results when tested 4s the Deval method :—1 cement to 
3 sand by weight; average tensile strength, twenty-eight days 
cold, 400 lb. per square inch ; average tensile strength, seven days 
hot, 365 1b. per square inch. Not only had it a high tensile 
strength, but it was also perfectly sound, as shown by the sensible 
equality of the results of the hot and cold tests. 

Analysis.—The analysis of cement is now almost as general as is 
the practice of testing it mechanically. The proper execution of 
the analysis needs certain precautions, notably the bestowal of 
particular attention upon the reagents, vessels, and filter papers 
used lest they should contribute small quantities of silica, alumina, 
and lime to the cement under analysis, and lead to small but 
cumulative errors. It may be said in conclusion, that neither by 
the analysis, nor by the mechanical testing of cement singly, can 
its quality be gauged with complete certainty. It is imperative 
that both chemical and hanical data should be available before 
a positive pronouncement can be made. Although experience 
allows a valid opinion to be passed, even when such complete data 
are not forthcoming, yet the removal of that opinion into the 
ranks of ascertained facts can only be accomplished by determining 
both the composition of a cement and its leading physical 
properties. When both have been ascertained, the suitability and 
safety of a cement for any given purpose can be accurately 
adjudged. 











ELEctric CRANES.—In the article which appeared in our issue of 
last week, pp. 377, 378, an error occurred. It was stated that the 
contents of the skip weighed 14 cwt. 3 qr. 161]b.; this is, however, 
the weight of the skip and contents. The efficiencies given upon 
p. 378 are correct if it be understood that they apply to the /oad 
upon the crane hook. In some cases of course the weight of a skip 
or agrab may bear a large proportion to the total load on the hook, 
while in other cases a light skip might be employed if timber were 
being lifted. 

THE INCORPORATED ASSOCIATION OF MUNICIPAL AND COUNTY 
ENGINEERS.—The seventeenth voluntary pass examination for 
candidates for the cffice of municipal engineers and local board 
surveyors, carried out under the auspices of this Association, was 
held at the Institution of Civil Engineers, Great George-street, 
Westminster, S.W., on Friday and Saturday, the 27th and 28th 
April. The written portion of the examination was taken on the 
first day, and the greater portion of the second day was occupied 
in the viva voce examination. Twenty-one candidates sat for the 
examination. The examiners were—in (1) Engineering as Applied 
to Municipal Work, W. Santo Crimp, M. Inst. C.E. ; (2) Building 
Construction, Charles Jones, M. Inst. C.E.; (3) Sanitary Science, 
Lewis Angell, M. Inst. C.E.; and (4) Public Health Acts, 
T. De Courcy Meade, M. Inst. C.E, Superintending examiner, 
Mr. Lewis Angell. The next examination will be held in Bir- 
mingham in October next, 
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*,* We cannot undertake to return drawings or manuscripts ; we must there- 


Sore request correspondents to keep copies. 

N. Y. T.—We fear you are liable. You should apply to the Rate and Tax- 
payers’ Assessment Protection Association, Limited, 10, Sergeant's-inn, 
Fleet-street. 

J. W. H.—Portland cement inixed with water to the consistence of cream will 
probably fill the cavity as well as any other material. If you give it a week 
to set it will resist the action of oil. Possibly, however, if the cavity is simall 


melted sulphur will serve your purpose. 





CUTTING TELEGRAPH PAPER COILS. 
(To the Editor of The Engineer.) 
Sirn,—Can you or any of your readers oblige me with the names and 
addresses of makers of machinery for cutting telegraph paper coils? 
London, May 10th, E. 
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ELECTRIC LIGHTING IN LONDON. 

Wuen gas lighting was first introduced, numerous 
small’works were constructed in the metropolis. As time 
lapsed, experience was acquired, and the new light 
augmented in popularity. It was found that small works 
could no longer answer the purposes of either the gas 








companies or their consumers. Gas factories were in- 
compatible with modern civilisation as represented by the 
metropolitan householder; so consolidation took place, 
andthe gasworks went away. The one or two remaining, 
such as that at Nine Elms, are really in what may be 
termed manufacturing districts, and they are in no way 
comparable with the gigantic establishment at Beckton. 
It seems that electric lighting is going through the same 
course. Various small establishments have been con- 
structed in the heart of the metropolis, and they are all 
more or less afilicted and afflicting. Only last week 
we reported a case in which an action has been 
brought against a company to refrain it from causing 
a nuisance by setting up vibration. Actions of this 
kind have become so common that a new barbarism 
has been added to the English language, and the 
statement that such and such an electric lighting 
company is ‘‘ going to be injuncted ” is constantly heard. 
Nor can the companies lay the flattering unction to their 
souls that after a little time all the trouble will cease ; 
on the contrary, it is only beginning. We stated last 


3 | week that Professor Fleming estimates that there are now 


700,000 incandescent lamps wired in the metropolis; but 
a moderate estimate shows that were electric lighting 
to become really popular in the sense that gas has, at 
least 4,000,000 lamps would be needed. Allowing ten 
lamps to a horse-power, we find that 400,000 horse- 
power would be necessary to supply current; and even 
if we take it for granted that only one half the lamps 
would be alight at one time, we still have 200,000 horse- 
power. Togenerate this would require at least 300 tons of 
coal per hour, or something like 2000 tons per night. The 
mere carting of all this coal through districts of better 
class houses and shops represents most objectionable 
work ; and, added to this are boiler houses, and chimney 
stacks, and vibrations, and all the concomitants of 
machinery that render life unlovely. It seems to us to 
be impossible under the circumstances to regard existing 
arrangements as anything but provisional. 

Of course the remedy for this lies in generating elec- 
tricity at a distance from the metropolis—just as gas is 
generated—and sending it up to London in suitable mains, 
for subsequent distribution. All the existing electric light 
factories might be utilised as distributing stations. The 
generating stations might be placed in any situation 
deemed most suitable, because high-tension electricity 
can be transmitted without appreciable loss over very 
considerable distances, through comparatively small con- 
ductors. The qualifications to be possessed by a site are 
sufficiently simple. It ought to be as close as possible to 
the river, because coal can be had for a less price when 
water-borne than it can be obtained by any other mode 
of carriage in London ; and the neighbouring land should 
either be quite free from dwelling houses, or inhabited by a 
population who will not mind a “ works’’ more or less in 
their midst. A little reflection will satisfy engineers, 
at all events, that works of this kind must be constructed 
on a large scale. There is no reason why they should 
not attain to 10,000 or 20,000-horse power, or even more. 
A saleable unit might be produced for about 3 indicated 
horse-power when working on a large scale, and an out- 
put of six or seven thousand units would represent, 
at even 4d. per unit,a very considerable turnover in 
the year. All the expenses would, of course, be reduced, 


try | and the advantages reaped would be strictly analogous to 


those derived by the gas companies from extension of 
their operations. Nor is this all. A prominent source 
of loss under present conditions is the great variation in 
the amount of power required. It would under the 
improved or wholesale system be possible to diminish 
the variation. Let us take, for example, the case 


oreign | of, say, the City of London Electric Light Company 


and the St. James’ Electric Light Company. The 
former carries its heaviest load in the daytime, lighting 
basement offices, and warehouses, cellars, and such like. 
At night there are neither theatres, shops, nor clubs to be 
lighted, and the arc lights in the streets represent a very 
moderate load. The St. James’ Company, on the other 
hand, does all its work at night, and unless there isa 
heavy fog, or during dark wintry days, the load in the day- 
time is extremely light. It is no stretch of imagination 
to say that either company could alone do the work of 
both, with of course very considerable pecuniary ad- 
vantage. We do not for a moment mean to convey the 
idea that it would be possible to extend this principle so 
far that the metropolitan load would be fairly uniform 
night and day, but we do wish to be understood to say 
that more uniformity of load might be secured by 
generating all the electricity required in a few com- 
paratively gigantic establishments instead of in perhaps 
fifty small works. 

The principle, moreover, would bear further subdivision 
with advantage. Two, three, or half a dozen great com- 
panies might undertake the supply of electricity to certain 
metropolitan stations, and subsidiary companies could 
arrange for its distribution. We believe that in this 
way the public would be better served on the one 
hand, and on the other a distinct economy might be 
effected. Under existing arrangements—and we see no 
reason to doubt that these will continue to exist—the 
generation of current is a very distinct work from its 
distribution. Ifan engineer-in-chief has to attend to both 
the distributing stations and the generating stations, he 
will find himself beset with the ificulties which have 
always attended the attempt to be in two places at once. 
In this case the division of labour is to be commended, 
and the engineer who has to think of nothing but the 
production of electrical current will be far more likely to 
do the work with certainty and economy than he would 
be with the care of two or three dozen distributing 
stations on his mind as well. There are, indeed, circum- 
stances with which electric light engineers are quite 
familiar, although they are impossible of explanation 
within Breowar + limits, which lend force to our con- 
tention. 

It may be urged that the present method is answering 
very well; that some few companies are making a 








moderate profit; and so on. All this has nothing to do 
with the case. The present facts are all quite well in their 
way. The very extension of electric lighting so earnestly 
desired by the different companies will break up the 
present system. The augmentation of demand will 
increase what is already a nuisance. Legal expenses will 
absorb profits; and after a time the trumpery little 
stations of 500 to 1500-horse power, abounding in the 
metropolis, will be swept away. They will have served 
their turn. When current is produced in large quan- 
tities wholesale, it will be produced cheaply, and 
there will be no more law expenses incurred. It is easy 
to see that almost every burthen that can be laid on a 
company has to be borne by one established in the West- 
end. An injunction is to be dreaded at any moment, 
now for one form of nuisance, now for another. A short 
chimney is used, and the company is attacked for making 
smoke ; a tall one is put up, and the company is told that 
the chimney will be blown down and destroy house 
property. The boilers are emptied into the sewers, 
and the company is indicted for producing a nuisance in’ 
the shape of steam rising from gratings. Dynamos hum; 
the neighbours assert that the noise drives them half mad. 
Thousands of pounds are spent in trying to get rid of 
vibration; it is allin vain. The truth is, that all works 
of the kind are out of place in the midst of residential 
property, and they must in any case be inadequate to 
supply the ultimate demand. The sooner existing com- 
panies look the facts in the face the better. They may 
rest assured that the time is rapidly approaching when 
extramural generating stations will not only be desirable 
but absolutely essential. 


CAPTAIN JAQUES ON AMERICAN ARMOUR. 

WE have received a copy of a letter written and pub- 
lished by Captain Jaques on the claim of superiority 
made for English armour by Mr. White, the Director of 
Naval Construction, and on our leading article on the sub- 
ject. Captain Jaques pays us the compliment of assum- 
ing that our article will carry special weight for reasons 
which he specifies, and he then proceeds to review the 
matter. He notices that Mr. White’s claim is advanced 
by us with hesitation, he would altogether reject it and 
maintain that the best armour extant has been hitherto, and 
is now, made in the United States. He quotes two state- 
ments made by the greatest authorities in England and the 
States, which he urges are contradictory. The First Lord of 
the Admiralty—Lord Spencer—said on March 10th, last : 
—‘‘In the course of the experiments, the use of nickel as 
an alloy of steel for purposes of armour plates has been 
fully tested. It has been established that Harveyed 
plates without nickel in the steel show resistance to 
modern projectiles as great as any hitherto obtained 
when nickel was combined with steel in plates also 
treated by the Harvey process. The consequence of 
adopting this new system will be a great saving in 
cost for a given defence.” On the other hand, the 
Secretary of the United States Navy, in his annual 
report of November 18th, last, covers the statement 
of his chief of the Bureau of Ordnance as follows :— 
‘Recent experiments at the proving-ground demon- 
strate conclusively that nickel armour will afford more 
protection than is generally supposed, owing to the fact 
that the line of fire under service conditions will be at an 
angle to the plate which is most advantageous to the 
plate and also destructive to the projectile. Nickel steel 
plates offer great resistance at this angular fire, because 
of the extra toughness of this material as compared with 
ordinary steel.” 

Captain Jaques asks which statement should carry the 
more weight, reminding us that American plates still have 
the best record, unless, perhaps, a plate of Krupp’s, made 
very similarly, be excepted. He further urges that the 
principal trials in England have been with plates only 
6in. thick, and that nickel has been unfortunate in Eng- 
land compared with the United States, or indeed France ; 
and the results obtained with 17in. plates by Krupp, St. 
Chamond and Bethlehem should certainly carry more 
weight than tests with 6in. plates made on board the 
British Nettle. As England has learned from America the 
value of carburisation, so she may learn by-and-bye the full 
value of nickel. Captain Jaques, again, remarks that he 
has before stated that carburisation is of more value in 
thin than thick plates, and he considers that two forms of 
armour still obtain :—(1) That which if thick enough will 
keep out any projectile; and (2) that which breaks up 
shot until a certain smashing and racking energy is 
attained, when the plate is broken, and perhaps the 
projectile also. 

The Secretary of the United States Navy, in his report 
for 1893, states that untreated nickel plates receive nearly 
all the “energy of projectiles on impact, and thence 
distribute it over the vessel in racking effect; while the 
hard surface of the nickel steel Harveyed plates causes 
the energy of impact to be principally absorbed in the 
disintegration of the projectile.” The untreated plate was 
set back on impact much more than the hard plate. Finally, 
Captain Jaques suggests that when the thick plates for 
the Majestic or Magnificent are tried, nickel will be 
required to prevent the thick Harveyed plates from 
breaking under impact, like Griison’s chilled shields ; and 
he urges that it was impossible for the Americans, 
who initiated English makers into the Harvey process, 
to import all the experience acquired in America, and 
that, in fact, England is still behind America in the 
manufacture of treated plates, and that in spite of Mr. 
Ellis’s statement that the presence of nickel favours 
crystallisation, and also prevents the use of the arc light 
system of drilling, makers in the United States have 
produced carbonised nickel plates of very fine grain, and 
fitted with as many holes and bevels on the hardened 
face as the most exacting sailor could callfor. The great 
success of the l4in. carbonised nickel steel plate in 
America is instanced as a feat that ought to be beaten 
before a claim to superiority for plain carbonised steel 
can be admitted. 

It is only natural that Captain Jaques should write as 
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he does. Plates made in the United States and English 
made plates have not been actually tested in direct com- 
petition, but a series of trials which admitted of indirect 
comparison, in which U.S. Harveyed steel plates were 
more severely tested than English plates terminated in 
December, 1892, in the victory of plates treated on the 
U.S. Harvey system, the plates being, no doubt, made by 
Vickers, at Sheffield, but on the U.S. patent. Admiralty 
trials have, as Mr. White urges, since established the su- 
periority of treated plates containing no nickel over those 
containing it. These trials, it is claimed, have investigated 
the question more completely than any made in America. 
The superiority claimed by Mr. White is based on the 
assumption that the Harveyed nickel plates, which had 
been found slightly inferior to the plain Harvey plates, 
were the best of their kind. Plain Harvey plates were 
harder, and yet admitted of drilling operations with the 
fire drill. If this is correct, it appears as if England 
has for the moment taken the lead in the race, though it 
might be but a spurt. 

The recent unfortunate story of the hoodwinking of 
American officials at Carnegies’ has since tended to throw 
doubt and discredit on American facts and figures. We 
must, however, discriminate between giving plates unfair 
advantages when opportunity was found, and the pro- 
duction of actual bad plates. If the worst plates that 
were discovered in America were re-treated, it was to 
defeat a system of search which we think has been 
practised in no other country hitherto. Nor is there 
evidence that the plates, had they not been re-treated, 
would have given worse results than we have frequently 
had in Europe; it may be questioned if they would have 
been as bad. So far as we could see on our visit to 
America, the tests were sound and very severe, and the 
elements good. For example, the American Carpenter 
10in. steel projectiles, which rebounded uninjured at a 
high velocity, appeared actually better than the 8in. 
Holtzer, which set up to some extent. We have 
always favoured hardness in face rather than toughness, 
and we question the correctness of the view taken above by 
the United States Secretary as to the functions of tough 
plates in angular attack. Nevertheless, our conviction 
is, that we must wait to see some competitions with the best 
plates from the United States before we can fairly establish 
even the claim of a momentary lead. Captain Jacques’ 
letter is very moderate and fair. He readily accords full 
credit to the admirable Krupp plate exhibited at Chicago; 
yet we know that Krupp has been unfortunate since in 
one notable case. Altogether, we think that it will be 
time to claim superiority over Bethlehem plates when they 
are beaten in fair competition. 


THE UNITED STATES PRESS ON THEFT. 


THE United States Press has been disturbed by the 
publication in our pages of two articles concerning 
certainly recent, and probably remote, thefts of drawings 
and information the property of English engineers and 
shipbuilders. It is no secret that attempts have been 
made from time to time to steal information, not only in 
England, but in Scotland and Ireland. More than one 
Clyde shipyard can tell interesting stories about audacious 
and sometimes not unsuccessful attempts to get ships’ 
lines, and particulars of structural peculiarities. Until 
recently, however, very little publicity has been given to 
such facts, and now that attention has been called to one 
flagrant case, attempts are being made by the American 
Press not to apologise, repudiate, or condemn, but to 
justify a line of action which in the eyes of right thinking 
men is simply inexcusable. One or two American jour- 
nalists content themselves with directing attention to the 
facts; others are vexed because we have in very plain terms 
characterised theft as it deserves to be characterised. 
The Boston Herald quietly asserts that the United States 
Government has got the drawings and all other informa- 
tion it needed, and may pride itself on its success. The 
American Machinist says, “‘The cable announces that 
our amiable English contemporary, THE ENGINEER, has 
published a letter which charges virtually that about all 
our designs of naval vessels, yachts, and merchant 
steamers are stolen from England by means of bribery 
and other ‘ ways that are dark and tricks that are vain,’ 
by which, as readers of THE ENGINEER know, Americans 
are always endeavouring to make up for their sad lack 
of a knowledge of what they themselves want, or how to 
supply their wants when recognised. At Washington 
naval officers say that the charges made in this 
anonymous letter are not worth replying to, which is 
probably true.” We are almost tempted to believe that 
the American journalist has no idea of what is honest 
and what is dishonest. Our readers will, we trust, think 
that under the circumstances a lesson in elementary 
ethics may not be out of place in our pages. 

Such a craft as H.M.S. Havock is the result of long 
years of costly, tedious, and dangerous experiment. A 
very large proportion of genius and of mechanical in- 
stinct have of necessity been employed in her design. 
Even shipbuilders, naval architects, and mechanical 
engineers in general have very little notion of what is 
involved in getting a speed of over thirty miles an 
hour out of a craft with a displacement little exceeding 
200 tons. It is easy to read a paragraph describ- 
ing in more or less general terms a trial trip which 
beats all previous trips. But only those who are 
behind the scenes can realise what it all means. The 
knowledge needed to attain such an end, to achieve such 
a success, is specialised to the last degree. It is possessed 
by a very few individuals. It has cost an enormous sum 
to acquire it; andit isin the very fullest sense of the term 
private property. It does not belong to any Government. 
It is in no sense or way national. Governmenis have 
don2 nothing to assist such men as Yarrow, or Thorny- 
croft, or White, or Normand in working out their designs 
or developing their inventions. All that they have done is 
t» give orders for boats when they have ascertained that a 
given result could be guaranteed. It is worth notice 


that most of the great Powers have availed themselves 
of the services of private yards to obtain high speed 





boats. Thus in Great Britain we have the first three 
firms we have named; France has Normand; Germany 
relies on the Schicau Works. In the United States 
there has been hitherto no navy. A few antiquated 
vessels carrying obsolete guns sufliced for the wants 
of the nation. Within the last few years, however, it 
has been decided that a navy must be constructed. The 
first drawings of warships were bought in England. The 
work proceeded, naval architecture began to be valued in 
the States, and ships are designed and built there probably 
as good as the warships of other nations; although stories 
are rife concerning flimsy work, bad materials, and 
imperfect fitting. But it appears that the building of 
a torpedo boat or a torpedo catcher was beyond the powers 
of United States naval architects and engineers. The 
obvious way out of the difficulty lay in stealing the draw- 
ings and information belonging, as we have stated, to 
private firms. The United States newspaper man does 
not attempt to dispute the theft. He does not venture 
to say that the drawings have been stolen by a French- 
man for France, or by a German for Germany. On the 
contrary, he accepts the proposition that the thief is an 
American, or at least a man bribed with American gold, 
and instead of being ashamed he glories in the fact. He 
has the decency to assert, however, that the theft has 
been effected under the shelter of the Intelligence Depart- 
ment of the United States Navy, and it is fair to add that, 
in saying this, he only repeats the information furnished 
to us in the first instance by a correspondent in the 
United States. The fact that no officer in the American 
Navy has repudiated the charge must not be regarded as 
an admission that it is true. We can well believe that 
such men as Mr. Melville would pass the assertion by 
with the contempt it deserves. But there, at all events, 
the charge stands in black and white in the pages of the 
Boston Herald. 

The line of defence involved is, that all is fair in war. 
The information has been obtained for war purposes. 
In the first place, there is—it may be said in reply—not 
a shadow of evidence that the Intelligence Department 
has in any shape or way been the instigator of the theft ; 
but if we admit the contrary, we then have the case of a 
Government of one country stealing the private property 
of the citizen of another country. It is enough to state 
the case in this bald way to condemn the line of defence. 
This theft does not occur in time of war, but of profound 
peace—a peace which it is the firmest faith of all true 
Britons and Americans alike will never be broken. In 
time of war men are employed to obtain information, and 
they are known as spies; under all circumstances the 
title is opprobrious, and a spy when caught is hanged, 
provided a rope is available, and if not he is shot incon- 
tinently. We know what happens in time of peace when 
attempts are made by Frenchmen to make sketches of 
German fortresses, or by Germans to obtain the latest 
French rifle. Nothing but stern necessity, the necessity 
of warfare or possible warfare, justifies such attempts; 
but in the case with which we are dealing nothing of the 
kind can be urged. We have simply an instance of 
sordid theft, with the inception of which we hesitate to 
believe the American naval ontario had anything 
whatever to do. : 

Not the least suggestive feature of the whole affair is 
the action taken by the American press. Not a voice has 
been raised to condemn. Our contemporaries seem to be 
quite unable to see the theft in its true light. They are 
much surprised that we should think differently. They 
cannot understand why we should find fault. The matter 
is to them purely a business transaction; a thing to be 
proud of rather than the reverse. To us the story is 
scandalous, and the most disheartening aspect of it is, 
that American journalists, who presumably write what 
pleases their readers, fail to think that it is so. 
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TECHNICAL LITERATURE AND STYLE. 


CoMMENTING not long since on the speeches made 
at the Royal Literary Fund dinner, the Standard directs 
attention to the decay of style, and enters a protest which 
comes, we think, none too soon. ‘‘The time was, says our 
contemporary, when no one was in any doubt as to what was 
literature. Those who wrote for the public were few in 
number ; and, even where they had little or nothing to say, 
they took care to say it in a certain manner, and conformed 
to well-ascertained canons of composition. It would be 
difficult to point to any professional writer of the eighteenth 
century, however deficient he may have been in ideas or in 
originality, who wrote badly. He knew how to turn his 
sentences, how to write grammatically, and how to avoid 
glaring solecisms. But with the assertion of individual 
liberty that accompanied and followed the French Revolu- 
tion, the standard of taste and correctness in writing was 
overthrown, and by degrees everybody began to think 
that it was open to him to write as he pleased, without 
the smallest reference or regard to the great and 
acknowledged masters of style who had preceded him.” 
The utilitarian views which in most of the affairs of this 
century are for ever battling with the «esthetic are as much 
to the front in our technical literature as in any other 
direction. The cause of this can be found in the radical 
tendencies of the day, which have as little respect for the 
aristocracy of literature as for the aristocracy of birth. To the 
eye of the world at large the engineer is a person whose con- 
nection with poetry and delicate feeling is similar to that of 
Tommy Atkins with the Grand Turk; that is to say, if it 
exists at all it is antagonistic. The eye of the world at large, 
from its continual prying into dark corners, suffers seriously 
from nystagmus, and is unable to fix its gaze steadily, but 
sees always a slurred image. If it were possible to record in 
the census the number of men possessed of certain poetic 
faculties—by which we mean an appreciation of the true and 
beautiful,and not an ability to string jingling words together— 
we are inclined to believe that amongst those professing 
mechanical crafts the percentage would be far above the 
average. If itis a poetic emotion which brings a lump to 
the veteran’s throat at the sight of a torn flag—and surely it 
is such—is it any the less a similar feeling of sympathy which 
attracts the engineer, however so humble his occupation, to the 
relics of the pioneering days of his profession in the Kensing- 
ton Museum? There is a great cosmopolitanism, too, about 
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the engineer which the soldier can scarcely claim ; and an 
universal love is the most notable characteristic of the poet 
We regret to feel that in a technical journal these observa. 
tions seem out of place, and we hasten to give our reason for 
having made them. Through the hands of a reviewer 
there passes annually a large number of books devoted to 
technical interests, and it is against the utilitarian style 
which disfigures the greater number of these volumes that Wwe 
wish to protest. It must be understood, however, that we em. 
ploy the adjective “utilitarian” in its worse sense—the sense 
of it against which greatmen have cried through many genera. 
tions ; over which Kingsley ae yee, and preached, and 
which Carlyle satirised and stormed against ; the sense which 
means that man forgets his higher nature and becomes q 
grubber after a material building up, and an intellectug) 
down-pulling. And it is not the subjects of the books to which 
we object, though there is undoubtedly a tendency to 
multiply useless books merely for pocket-gain’s sake, but to 
the style in which they are written—the artistic, the 
wsthetic side of them, if we may so term it. We do 
not intend to quote any examples of what we mean, 
or to be invidious in any degree; we are lodging a protest 
against a growing widespread evil, not sporadic but epidemic, 
not isolated but infectious. The disease begins in a text- 
book, and reaches—at present—its climax in a catechism, 
In the text-book form it may be so mild as to be practi. 
cally harmless; in the catechism it attains astonishing 
virulence; and in the “telegram” stage, to which it is 
tending, high fever will be reached. If brevity is the 
soul of wit, dwarfishness is the crown of ugliness. If 
utility is the criterion of art, utilitarianism is the measure 
of ungracefulness. Are we to have the style of printed litera- 
ture reduced to that of the manuscript pocket-book? Does 
it not seem a disgrace that we accept work after work, and 
whilst admiring the author's depth of knowledge, never cen- 
sure his ignoble style? Surely some attempt should be made 
to keep our English language at a high level, and we should 
be prepared to sacrifice some little brevity for the sake of a 
little more grace. We have heard of students preparing for 
an examination erasing all the unnecessary words in a book 
in order that the second time of going through it they may 
have less to read. At no distant date may we expect to see 
technical works appearing in such a garment deprived of all 
the features that have made our language beautiful? That is 
the telegram fever stage at which we have already hinted. 
Is it quite useless and hopeless on our part to appeal to 
writers and authors, and to beseech them for the sake of a 
noble tongue not to degrade it by the use of Anglican and 
Yankee abbreviations, not to give it over entirely to visible 
utilitarianism, but to preserve it, in some degree, for that 
higher and purer utilitarianism which we cannot see, but 
which we believe our children’s children shall know ? 


AMERICAN METHODS OF WORKING, 


Wuen the members of the Institution of Mechanical 
Engineers visited the Seraing Works and Hoboken Shipyard 
of the Cockerill Company, they remarked the slow speed at 
which most of the machine-tools were run. M. Eugene 
Francois, engineer at Seraing, lately visited some engine- 
works in America and, at a recent meeting of the Société des 
Ingénieurs de Liége, communicated the impressions derived 
from his visit. He chiefly turned his attention towards the 

roductive side of the question, with the object of explaining 
on the Americans, with labour costing twice or thrice as 
much as in Belgium, manage to sell engines as cheaply as 
the Belgians. The conditions, he observed, differ greatly. 
In America the market is very wide, and the subdivision of 
labour carried to a very great extent; but, in addition, there 
is a series of reasons which he stated as follows :—(1) simpli- 
city and uniformity of construction, with a larger use of 
cheap materials; (2) more improved plant, and (3) methodical 
organisation. With respect to the first reason, M. Francois 
pointed out how the Americans succeed in economising labour 
by confining themselves to simplemethodsof fitting. Hedrewa 
comparison between an Allis and a Cockerill blowing engine, and 
compared theindustrial modes of thought and habits in Belgium 
and America. American makers create types, design engines 
from a manufacturer’s point of view, to be sold readily and in 
large numbers ; they make everything an article of commerce, 
which they offer as it stands—take it or leave it. Belgian 
makers, on the contrary, often design an engine for each 
special case, taking great pains to adapt it to local conditions, 
while carefully attending to the observations and even whims 
ofthe purchaser. As regards the second reason, he showed the 
superiority of American machine-tools, which are designed 
for a large production and easy maintenance, while the 
machines run at a higher speed, one man attending to several. 
The use of continually working machines, such as milling 
machines, planing machines with quick return, polishin 
machines, machine tappers, portable machine-tools, overhea 
cranes, and quick-running lifts, has, he added, become general. 
With respect to the third reason, M. Francois dealt successively 
with the systematic and rational arrangement of the drawing 
offices in the States, the manner in which patterns and 
drawings are stored, the centralisation of machining and 
raising steam, decentralisation in the production of motive 
power, the inter-changeability of parts, the extended use cf 
delicate measuring instruments, easy methods for inter-com- 
munication between members of the staff, and regulations as 
to the beginning and leaving work by the men. 


THE ZUYDER ZEE. 


Tue Dutch Commission, presided over by M. Lely, to 
whom the several schemes for draining the sea were re- 
ferred, has at last, after nearly two years’ consideration, 
made its report. The Commission consisted of twenty-six 
members, and of these twenty-one recommend the reclamation 
of 450,000 acres. The Commission was unanimous in recom- 
mending that if the reclamation be carried out that the work 
should be executed by the State. It is not intended to run a 
dam across the mouth of the Zuyder Zee and reclaim the whole 
area, but to enclose large tracts lying along the margin, leaving 
in the centre a lake from which navigable channels are to be 
carried to the more important towns on the shores. The value 
of the area to be enclosed is estimated by the Commission at 
£20,000,000, or between £60 and £70 an acre. The estimated 
cost of the work is put at £14,000,000, but other estimates 
give a further two millions. The water of the Zuyder Zee is 
shallow, and has long since ceased to be of importance to the 
navigation, vessels of any considerable tonnage going to 
Amsterdam by the canal. There is, however, & considerable 
number of fishing vessels employing a large fishing population 
which inhabit the towns and villagesontheshores. Theseareto 
be compensated, and this has been taken into consideration in 
the estimated cost. The proposed canals will keep alive the 
traffic with the towns which are now situated on the shores 
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f the Zuyder Zee. One advantage claimed in favour of 
: rying out this scheme is the great number of labourers to 
~— 1 it will give employment for many years to come, and 
be wealth which will arise from the population which will 
afterwards inhabit the reclaimed land. 

ROLLING STOCK IN WAR, 


Ix a brochure he has just issued, the irrepressible Francis 
Laur, always on the alert to point out weak places in the 
armour of his country, with a view to repairing them, shows 
that Germany is far ahead of France in the matter of rolling 
stock, even when taking into consideration the slightly longer 
mileage of the former country. Supposing that the stock 
ordered by Germany at the end of 1891 has been delivered, he 
says that the respective figures for France and ¢ rermany are 
as follows:—While in 1881 the two countries possessed 
respectively locomotives, 7314 and 11,920; passenger car- 
riages, 16,155 and 20,455; goods wagons, 203,968 and 
996,318; in 1894 the numbers are :—Locomotives, 9973 
and 15,788; passenger carriages, 27,092 and 29,512; and 
goods wagons, 272,578 and 306,283. He finds that in 1886 
France and Germany were on an almost equal footing as 
regards their carriages and wagons, while Germany had 3220 
more engines. At the present time, however, France has 
5816 locomotives, with 42,000 wagons and carriages, less than 
Germany ; and, if things go on at this rate, he fears that 
France will be beaten by Germany through superiority in 
rolling stock. 








LITERATURE. 


Pumps and Pumping Machinery. Part I. 

C.E. E.and F.N. Spon. 1893. 
Tus book is an example of that description of work that 
defies the reviewer. There are no new theories or novel 
expressions of old ideas, no arguments, no startling asser- 
tions, nothing in fact that the greedy critic may seize on as 
a theme, and mete out praise and blame in folios of fools- 
cap. The book is none the less excellent and useful, 
and, indeed, its real virtue lies in the fact that it is 
merely an epitome—a fully descriptive catalogue of such 
pumps and pumping machinery as have come under the 
notice of the writer, and seem most fitted to be 
regarded as representative types. It is a second edition, 
too, and is by an author whose reputation is already 
made; our readers will, then, we feel sure, be satisfied 
if we merely give a rough sketch of the contents and 
general arrangement of the work. 

The volume is a bulky demy octavo, strongly bound and 
well printed, and containing some 200 pages of letter- 
press, which 7 perhaps a third of its thickness, 
the remainder being occupied by fifty-three carefully- 
executed plates of varying dimensions. In these latter 
are placed the value and characteristics of the book. 
Many of them it is true have already appeared in the 
pages of the technical press, but their re-appearance here 
in book form is none the less welcome and useful. They 
are carefully-prepared blocks in drawing-office style of a 
large variety of pumping machinery, representing the 
leading work of the foremost engineers of the day. On 
many of them dimensions are given, but in the letter- 
press a full and careful description with all the principal 
measurements, is found, and a general statement—in a 
few cases a particular report —of the working results 
obtained from the actual plant in its daily performance. 
We need scarcely point out what value attaches to such 
examples, borrowed from the very best practice of the day. 

The written matter is divided into nine chapters, the 
first part of it deals with the pumps—pumps of various 
descriptions and for a variety of purposes—the second 
treats of the plant for working them. A noticeable point 
is that nearly all the machinery described is of large 
size. Mr. Colyer explains that he considers this of more 
real service than an account of small unimportant work. 
We do not yet know what the author is undertaking in 
the second part of this book, but in this present portion 
the absence of all mention of the various modern small 
size pumps is very conspicuous. On turning to the intro- 
duction we see that it is not at present proposed to issue 
are-edition of Part II. We had occasion some few weeks 
past to review very favourably an American work by Mr. 
W. Barr; as that book contains all that the present one 
omits, and vice versd, we may recommend them as pair- 
ing together most appositely. 

For those of our readers who are already acquainted 
with Mr. Colyer’s ‘‘ Pumps and Pumping Machinery,” we 
may mention that a large number of plates have been 
added in this re-issue, and also some matter on water 
meters, and a description of a Babcock-Willcox water- 
tube boiler. 


By F. Colyer, 





Electrical Experiments. By G. Boxnry. London: Whittaker 
and Co, 1894. 
_ Tuts is a small volume intended to be “a manual of 
instructive amusement.” The author states in his preface 
that the book is written in response to letters sent to the 
editor of Work. He believes that time hangs heavily on 
the hands of youths in country villages during the winter, 
and his object is to give them information as to how to 
amuse themselves in the manufacture and manipulation 
of electrical toys. The preface appears to be chiefly an 
advertisement for other books brought out by the same 
publishers, and the reader is somewhat wearied by re- 
peated remarks as to the value of one or other of a series 
of small works upon electricity brought out by Messrs. 
Whittaker. In reading books of this class one is led to 
speculate as to whether boys who dabble in science, and 
spend their leisure in making small models and toy appa- 
ratus, get on better in professions afterwards than those 
who do not occupy themselves with such matters. Our 
Opinion, based on somewhat wide experience, is that the 
boy who has acquired a taste for toy making does not 
usually become very successful in a profession in after 
life. Whether, as the author suggests, country curates 
will busy themselves in forming boys’ clubs to forward 
Scientific amusements is somewhat doubtful. The author 
treats first the subject of magnetic experiments, and from 


ally leads up to the single-needle telegraph instrument and 
electro-magnets. Induction coils are then treated, and 
experiments with static electricity follow, and the book 
closes with a description of the best method of making elec- 
trolytic experiments. Much of the apparatus could not 
possibly be manufactured by boy amateurs, as, for exam- 
ple, Geissler tubes, and influence machines ; and somewhat 
costly aparatus form part of the requisite appliances. If 
technical lectures could be delivered in country villages 
upon such subjects it might interest a few; but the 
bucolic mind is exceedingly difficult to interest in science 
at all, so far as our experience goes. 
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PARLIAMENTARY NOTES. 

German boats for the Navy.—As we expected, last week, 
some further questions were put to the Secretary of the 
Admiralty on this subject. Colonel Howard Vincent asked 
how many boats had been ordered in Germany, how much 
was to be paid for them, whether they would be marked 
‘made in Germany,” and what steps were taken to place the 
order amongst the unemployed shipwrights at home, and 
further whether the Secretary was aware that the Conservative 
Government undertook to make every effort to secure in 
Government contracts the current rate of wages, and howthis 
was to be fulfilled in sending the order for the boats to 
Germany. Sir U. Kay-Shuttleworth said that the exact 
number of boats could not be stated, but it would not be 
likely to exceed 60. The cost would be paid by the contractors 
for the vessels for which the boats were intended. It would 
probably not exceed £1000. The boats were patented, and 
they would no doubt bear the maker’s name, but no English 
name or mark. They are not shipwright’s work. If larger 
orders are given no doubt the Admiralty would endeavour to 
arrange that the boats should be made in this country. The 
Admiralty were satisfied that they were the best and cheapest 
boats. The first boats cost only £7, but the present boats, 
which are rather larger, namely, 18ft., cost about £16. 

Bilge keels in the Royal Sovereign class—In answer toa 
question on this subject by Mr. Gourlay, Sir U. Kay-Shuttle- 
worth said—Only oneship of the Royal Sovereign class, the 
Repulse, is yet fitted with external bilge keels. None of the 
ships have outside midship keels. The behaviour of the 
Repulse and other ships of the class will be carefully 
compared ; and, if the fitting of bilge keels in the Repulse is 
found sensibly to improve the behaviour in a seaway, a 
similar improvement can be made in her sister ships. In 
smooth water external bilge keels do not influence steadiness 
of platform. 

Work in Government factories—Mr. Lough asked the 
Secretary of State for War whether the eight hours day had 
been put into operation in the cannon foundry and certain 
other departments of Woolwich Arsenal; and, if not, whether 
he could make a statement to the House as to when the new 
regulations would be generally adopted. Mr. Woodall replied 
that the forty-eight hours week has now been arranged to 
apply to the cannon cartridge factory, rocket factory, and the 
shell foundry, by the men employed therein not being re- 
quired to work on Saturday. The forty-eight hours week has 
thus been made applicable to all but about 300 of the men at 
Woolwich who are employed on continuous operations—a little 
over 2 per cent. of the whole number. He further stated 
that the arrangements under the new system at Woolwich 
Arsenal were working very smoothly, to the general satis- 
faction of the men, and with the cordial co-operation of 
all concerned. The change had not been made without con- 
siderable difficulty in the departments referred to, and he was 
afraid the War-office did not at present see its way to apply 
the eight-hour schedule in other departments which worked 
under the continuous operation of a twelve-hour schedule. 
A very large proportion of the men were paid piecework, but 
the results were equally satisfactory whether they were paid 
at a regular rate per hour or by piecework. The prices of 

iecework had not been reduced since the hours of labour 

ad been reduced. 

Surveyors in Ireland.—A Bill has been brought in and 
read to amend the law with regard to the examination and 
appointment of surveyors in Ireland. The law now is, that 
when a surveyorship becomes vacant, then, and not before, 
an examination can be held to test the fitness of candidates. 
Moreover, at present, a surveyor who is selected after examina- 
tion cannot be appointed until the nomination has been 
approved by the grand jury of the county. These restrictions, 
which the Bill is intended to remove, Mr. Morley said, had 
led to considerable inconvenience. 








STRIKES FOR MISCHIEF. 


THE United States Circuit Court of Milwaukee, Wisconsin, 
refused a modification of an injunction regarding the servants of a 
railway compapy. In an article on thisin the Engineering and 
Mining Journal, one of the editors, Mr. R. W. Raymond says :— 
‘The extracts given in another column from a decision of Judge 
Jenkins in the matter of the injunction restraining the employés of 
the Northern Pacific Railroad from a general strike, speak for 
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themselves, I think their logic isirresistible. The two questions 


a case as was presented by the receiver's petition, and whether the 
prohibitory writ issued by the Court was a proper exercise of that 
jurisdiction. When it is remembered that the railroad in question 
is actually in possession of the Court, and is operated by receivers 
who are officers of the Court, and by 12,000 employé3 who are all 
agents of the Court, the notion that the Court cannot protect the 
property and business thus intrusted t> it seems absurd enough. 
And the nature of the apprehended injury from conspiracy 
and violence was such as to render a probibitory injunction the 
best, if not the only remedy. 
“The sole question involved in this proceeding, concerning 
which there could be any serious discussion, is whether the injunc- 
tion against a strike interfered with the right of individual 
employés to leave their employment. On this head Judge Jenkins 
may have fallen in the original order into some looseness of state- 
ment. The present decision apparently admits as much, in that it 
withdraws a part of the order as liable to be misconstrued, and 
explains another part by giving a definition of a ‘strike’ which 
makes a strike unquestionably an unlawful conspiracy. It is not 
important to the purpose of the present comments whether the 
Court used the best language or not—though that may prove 
important in the review of its decision upon appeal. The main 
ey to an outside observer, is that the Court forbade what every- 
y knew was proposed and intended, namely, such an organised 
abandonment of work by the employés of the railroad under its 
charge, coupled with such persuasions, threats, and physical acts 
for the prevention of the acceptance of that work by others, as 
would paralyse the operation of the railroad and bring great and 
remediless injury upon its owners and the thousands who depended 
upon it for the conduct of their legitimate business. 

‘*Whether this is the true and only meaning of the word 
‘strike’ or not, this was the kind of strike which the Court 
sought to prevent and did prevent ; and the declaration of Judge 
Jenkins is that this kind of strike is unlawful, at least when it is 
directed against a property administered by the United States 
Courts. Sensible people will say Amen to this proposition. 

‘‘I€ the position thus taken by Judge Jenkins should be ulti- 
mately confirmed and generally accepted, a striking illustration 
would be furnished of the truth which I endeavoured to set forth 
in these columns at the time of the riots at Homestead and 
Buffalo, namely, that to meet the evils with which the community 
is threatened in the name—a mere xom de guerre—of ‘ Labour,’ 
new legislation is not so much needed as the calm and fearless 
application by our Courts of well-established principles of law and 
equity, according to existing statutes, and the support of such 
action by the common sense of the public. 

‘* The reckless way in which social theorists have played into the 
hands of social conspirators is responsible for much of the present 
trouble. Large numbers of men have been encouraged to believe 
that they have the right to do what the law forbids, and must 
suppress, if liberty and order are to continue among us, The 
philosophers who have been clamouring for the governmental con- 
trol of railroads have got what they want, to the extent of nearly 
50,000 miles of American railways, which have been forced into 
bankruptcy chiefly by the socialistic legislation of the last few 
years, and are now actually operated by the United States. The 
results are, wrath among the labour unions, conflicting decisions 
and unseemly mutual criticisms among the judges, meddling 
political investigations by Congress, threats against the justiciary, 
and trains running ‘ wild’ for hundreds of miles in the hands of 
highway robbers. This is the natural effect of the mischievous 
rubbish that has been talked and printed about the rights of 
‘labour ’—meaning, as it now seems, also the rights of idleness— 
and the practical outlawry of the owners of railroad ew It 
is high time to settle the question whether irresponsible associa- 
tions and impecunious vagabonds are the only people left who have 
any rights.” 








EXPEDITIOUS SHIPBUILDING ON THE TyNE.— There has just 
sailed from the Tyne the twin-screw steamer Bambak, the con- 
struction of which may be taken as a record in ordinary ship- 
building, as it is exactly three months since the order for her 
construction was given to Messrs. Armstrong, Mitchell, and Co., 
at whose Walker Yard she has been built. The Bambak is a twin- 
screw steamer 250ft. long, 28ft. beam, and 1S8ft. deep, and is 
intended for service on the Caspian Sea. A special feature of the 
vessel is that she is so arranged that she can be divided into two 
sections for the purpose of passing the canal locks through which 
she must go on her way from St. Petersburg to the Caspian Sea 
vid the river Volga. Her machinery has been manufactured by 
the Wallsend Slipway and Engineering Company, the boilers being 
arranged for burning liquid fuel as well ascoal. All the necessary 
installations for the former are already placed, and had asupply of 
fuel been available this would have been employed on her voyage to 
St. Petersburg, instead of coal, as was the case with two vessels— 
viz., the paddle steamer Arag and the tank steamer Mamedshakh— 
which Messrs. Armstrong, Mitchell, and Co. have already 
despatched this season to the Caspian Sea. 


H.M.S. Dryap.—The official machinery trials of the new first- 
class torpedo gunboat Dryad, built at Chatham Dockyard, and 
engined by Messrs. Maudslay, Sons, and Field, of Lambeth, were 
recently completed off the Nore. Thisvessel, it will be remembered, 
was the first built of the five enlarged and improved type of the 
Sharpshooter class of gunboats provided for under the Naval 
Defence Act of 1889, to be added to the Navy ; her first keel plate 
having been laid on the 15th April, 1893, and the vessel launched 
from Chatham Dockyard on the 21st November of the same year. 
She was designed by Mr. W. H. White, C.B., Director of Naval 
Construction, for attacking torpedo vessels in shallow waters, and 
for this purpose has been constructed of the following dimensions :— 
Length between perpendiculars 250ft.; breadth, 30ft. 6in.; and 
displacement 1077 tons, at which her mean draught is only 9ft. 
Her propelling machinery consists of two sets of triple-expansion 
engines, each set having three inverted cylinders, and three cranks, 
driving a gun-metal screw propeller, with three adjustable blades. 
The cylinders are 22in., 34in., and 5lin. diameter respectively, 
each with a piston stroke of 2lin.; the high-pressure ones being 
fitted with piston valves, and the intermediate and low-pressure 
with ordinary double-ported slide valves, actuated by double 
excentrics and link motion valve gear ; the reversing gear being of 
the all-round type, driven by independent engines. Steam is 
supplied by four boilers of the locomotive marine type, designed 
for a working pressure of 155 lb. per square inch, and adapted to 
be worked under forced draught; the contract power to be 
developed by the engines being 2500 indicated horse-power, under 
natural, and 3500 under forced draught. The natural and forced 
draught trials of the vessel, which were attended by the usual 
Admiralty and Dockyard officials, took place, the former on the 13th 
and the latter on the 26th of April. On the natural draught trial, 
which was of eight hours’ duration, the mean results realised 
were :—With an air pressure of ‘96in. in the stokeholds, a steam 
pressure of 134°6 lb. per square inch was maintained in the boilers, 
and with vacuums of 25°6in. and 27in., and 2081 and 219-6 revo- 
lutions per minute of starboard and port engines respectively, 
there was developed a total indicated power of 2696 horses, The 
continuous three hours’ trial under forced draught on the 26th ult. 
gave as mean results :—Steam of 1491b. pressure per square inch 
maintained in the boilers with 2‘28in. of air pressure in stokeholds, 
and with a mean vacuum of 27-4in., the engines made 242 revo- 
lutions a minute, and developed 3709 indicated horse-power, the 
resulting speed of ship being 18-5 knots per hour by log. The 
power realised on both trials, it will be seen from the results 
recorded, considerably exceeded those contracted for; the engines 
ran throughout with remarkable regularity, and worked most 
satisfactorily. The coal-bunker capacity of the Dryad is 100 tons. 
She will be manned by a crew of 15 officers and men; her arma- 


ment will comprise two 4‘7in. and four 6-pounder quick-firing guns, 
and five tubes for discharging Whitehead torpedoes. The total 





involved were whether the Court had equity jurisdiction over such 


cost of building her, exclusive of engines, will be £15,800. 
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THE ROYAL INSTITUTION. 


THE SOLID AND LIQUID STATES OF MATTER. 


In the course of Professor Dewar’s lecture at the Royal 
Institution on Thursday, last week, he said that there are 
two things which it is impossible to cut, namely, ice and a 
soap bubble. He took aclear block of ice about 3in. high, 
2in. wide, and lin. thick, and set it on end on a small block of 
wood, then brought over it the centre of a long thin platinum 
wire with a 11b. weight at each end. The wire then began to 
sink through the ice, as seen on the screen by optical projec- 
tion, because by pressure the wire liquefied the ice immedi- 
ately below it; immediately above it, however, the water 
froze again, for the phenomenon of regelation came into play; 
consequently, after the wire had passed through the block 
the latter was but one solid mass, as at the start. 

The lecturer drew attention to the following new data in 
physics, just established by Amagat :— 
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RUBIES OF THE BURMAH RUBY MINES. 

On Tuesday last week, Professor J. W. Judd, F.R.S., 
lectured upon “ Rubies.” He said that unquestionably the 
finest in colour come from Burmah, and that good rubies are 
ten times more valuable than the diamond. They often have 
@ zoning, illustrating the stages of their growth, and some of 
the crystals display the phenomenon known as “ twinning.” 
Inferior kinds are sometimes found in blocks. One from 
America weighed 312 lb. ; it was the largest crystal of corun- 
dum ever found. Rubies consist of nearly pure alumina, 
with traces of oxide of iron and other impurities. They often 
contain cavities, some of them filled with gas, the others with 
liquid ; the gas is carbonic acid, and the liquid is often a 
saturated solution of chloride of sodium or of potassium. 
Sometimes the microscope reveals thousands of little bubbles 
ina ruby. The sapphire is crystallised alumina. One day 
an Edinburgh jeweller had one in his mouth, and it exploded. 
This led Brewster to investigate the matter, and the gas in 
the cavities was found to be carbon dioxide under pressure. 
The colours of rubies are irregularly distributed, and they are 
often not fast, for changes in them can be produced by heat. 
Professor Maskelyne told him that a diamond merchant once 
brought a diamond to him with which the merchant would 
not part; it turned red in the light, and became colourless 
again in the dark. Bluish-red rubies sometimes turn perfectly 
green under the action of heat, and red again on cooling, 
eer ae sapphires become perfectly colourless after being 

eated. 








JOSEPH TOMLINSON. 


THE accompanying portrait is reproduced from a photo- 
graph taken a short time before Mr. Tomlinson’s death. 
The following statement possesses a melancholy interest. It 
was found among his papers, was written by himself, and has 
been placed in our hands by Miss Tomlinso.. for publication :— 

Joseph Tomlinson, late of 64, Priory-road, West Hampstead, 
was born in London, November 11th, 1823. Educated at a 
private school from 1831 to 1836. London and Darlington, 
1836-1837. 

1837.—Run of the Stockton and Darlington shops at 
Shildon from 1837 to 1839. Shops at Manchester and Leeds, 
railway at Miles Platting, Manchester, 1839 to 1842. 

1846.—Joined the London and South-Western Railway as 
outdoor foreman at Nine Elms in July, under Mr. J. V. 
Gooch, and had charge of the engines and working of the 
whole of the London District until June 30th, 1852. The 
last two years, with the late Joseph Beattie. 

1852.—Joined the London and North-Western Railway at 
Crewe, as draughtsman in charge of locomotive engine works, 
= the late Francis Trevethick and the late Alexander 
Allan. 

1853.—On Mr. Allan’s joining the Scottish Central Railway, 
was appointed his assistant. 

1854.—Was appointed in September as assistant to the 
late Mr. Kirtley, in charge of the outdoor department of the 
Midland system. During my service here, the transition 
from coke to coal, as fuel, took place for locomotive engines, 
and the necessary alterations for success had to be devised, 
viz., the deflector plate in the fire-hole, and the brick arch in 
the fire-box was devised, and is still, to-day, the best known 
means for the prevention of smoke, the escape of sparks, and 





the insuring the most perfect combustion of fuel possible. 
The rolling stock was in a bad state, and only got fairly up to 
wants, when I was appointed locomotive superintendent to 
the Taff Vale Railway at Cardiff in 1858. 

1858.—Joined the Taff Vale Railway in January. 

1863.—Represented the South Wales Steam Collieries 
Association in the experiments at Devonport, extending over 
many weeks, on their part, against what was known as 
“ Baxter’s Mixtures,” viz., North Country coal and Welsh dry 
coal, which the Government used to conciliate the North. 
Experiments published in a Blue Book, and which caused 
the mixture to be discontinued—see my report. 

1869.— Resigned the Taff Vale Railway owing to a political 
difficulty, and started on my own account as consulting 
engineer in shipping and land engineering till 1872. 

1872.—Was invited to join the Metropolitan Railway as 
resident engineer and locomotive superintendent, which 





JOSEFH TOMLINSON 


position I held till April 8th, 1885, when I resigned, and have 
since been in practice as consulting engineer and director of 
the Taff Vale Railway. 








HARBOURS AND WATERWAYS. 


The Trent Navigation.—Recent events have conspired to 
bring into prominence the desirability of taking steps to im- 
prove the navigation on this river from Nottingham to the 
Humber. At present the control of the river is in the hands 
of the Trent Navigation Company, which was incorporated in 
1887, with power to raise capital to the extent of £350,000, 
and to borrow £87,500. Further powers were obtained in 
1892 authorising an extension of the capital up to £526,000. 
The Navigation Company’s rights extend from Sawley, above 
Nottingham, to Gainsborough, a distance of sixty-seven miles. 
Below Gainsborough the river is free. The rights of the old 
company, which were taken up by the one incorporated in 
1887, dated as far back as 1699, further Acts having been 
obtained in 1783, 1794, and 1858, which authorised the com- 
pany to deepen the river so as to give 30in. in depth in the 
driest season, and to erect weirs. In 1884 an Act was 
obtained giving power to raise £100,000 additional capital. 
Of this sum only £11,250 had been raised when the Corpora- 
tion of Nottingham proposed to buy the undertaking. The 
negotiations, however, fell through, and the present company 
was subsequently incorporated. They have, however, only 
been able to raise a portion of the proposed capital, and have 
spent £140,000 in buying up the old company and dredging 
a new channel below Newark for a length of 10} miles, 
and between Newark and Nottingham for about two miles, 
at a cost of £18,000. From Hull to Newark boats capable 
of navigating the Humber, and carrying from sixty-five to 
100 tons, regularly navigate the river. In winter they can 
get as far as Nottingham, but during the summer the Not- 
tingham trade is worked in boats carrying from forty to fifty 
tons. There is a daily service of boats both ways between 
Hull and Newark. There are on the navigation above Newark 
six locks varying from 87ft. to 90ft. in length and 15ft. in 
width, with 5ft. depth. The amount of traffic on the naviga- 
tion amounts to 200,000 tons a year. Besides Nottingham 
and Newark, the navigation extends to Burton, and if pro- 
per facilities were given there would no doubt be a large 
traffic to this place, from the Humber, of barley imported 
from the Continent and of beer sent abroad. 

The Trent is also in communication with Leicester, Lough- 
borough, Derby, Birmingham and the Severn on the west, 
and the Thames on the south. The coal industry of the 
Erewash Valley would be greatly benefited by the develop- 
ment of this system of waterways. 

The Mersey.—The report of Admiral Sir G. Richards, the 
acting conservator of the Mersey, for last year, states that the 
changes in the entrance shoals have been so slight as to 
require little notice. No perceptible alteration has taken 
place in the Bight of Hoyle, but in the Rock Channel an 
extensive mussel bank has increased in height, but it lies 
clear of the navigable channel. As regards the bar, the 
dredging was carried on by the two old suction dredgers under 
favourable conditions during the first six months of the year, 
and 712,680 tons of sand removed, being an increase of 











154 per cent. on the previous half-year’s work. The con. 
dition of the bar within this period was so improved, that 
in the 1000ft. channel there were no depths of less than 
17ft. at low water, and over a width of 500ft. along the 
centre line the minimum depth at the end of June was 195. 
These two dredgers were withdrawn at the end of October, 
The new dredger Brancker began work single tides about the 
beginning of June, and at the end of August commenced work. 
ing day and night, The quantity of sand removed from the bay 
during the last six months of the year was 1,575,410 tons, of 
which the Brancker removed 1,225,250 tons. The latest 
soundings gave a depth of 19ft. over 1000ft. and 20ft. over 
half this width. The greatest quantity removed by the 
Brancker in one week was 135,000 tons, and 66,000 tons in 
forty-eight hours. Vessels drawing 20ft. of water can now 
enter the Mersey at any time of tide; at one hour's flood 
there is a minimum depth of 24ft; at two hours’ flood, of 
29ft.; and at three hours’ flood, 35ft.; and at high water, 
50ft. at spring and 40ft. at neap tides. Several very heavy 
gales occurred during last year, varying from S.W. to N.W,, 
when velocities of from fifty-four to sixty-four miles an hour 
were recorded. It is believed that these gales have not had 
any considerable effect on the dredged channel, but no actual 
decision has been come to on the subject. The report states 
that the number of vessels, inward and outward, that passed 
through the Queen’s Channel was 35,932, or an average of 
ninety-eight vessels daily; 5463 vessels used the Rock 
Channel, and forty-four the Formby Channel, making the 
average daily total in and out of the Port of Liverpool 114 
vessels. The Customs’ returns for last year return 8,225,008 
tons inward, and 8,606,694 outwards, being a decrease as 
compared with 1892 of 1,163,787 tons. The number of wrecks 
and casualties reported was sixty-three, of which five were 
total wrecks, four of which had to be removed by blasting. 

The Wear.—The Wear Commissioners have entered into a 
contract with Messrs. Smit, of Holland, to supply a 600-ton 
steel screw pump hopper dredger for £11,100, for the purpose 
of removing the sand overlying the rocks at the end of the 
Roker Pier, in order that the foundations may be proceeded 
with, and for other special work. The chairman gave as a 
reason for going to Holland for this dredger that “ sand- 
sucking dredgers were little used in England, and the manu- 
facture of them was confined to foreign firms.” This will be 
news to the firm which made the Brancker and the builders of 
suction dredgers on the Clyde and elsewhere in this country. 

The Severn.—The dredging works in this river are so far 
completed as to make the waterway available for steamers 
drawing from 9ft. to 10ft. up to Worcester, and a trial trip 
with a cargo steamer of the capacity for which the improved 
channel is designed was recently made. This steamer was 
128ft. long, 20ft. beam, and drew 9ft. She had on board 200 
tons of deals, assigned to a Birmingham merchant. It was 
expected that this steamer would be able to get to Worcester, 
where the deals were to be transhipped into barges ; however, 
on reaching Westgate Bridge at Gloucester, the masts and 
funnel having been lowered, the ‘passage through the bridge 
was attempted, but it was found that to accomplish this 2}ft. 
more head room would be required. The further passage of 
the steamer had, therefore, to be abandoned, and the deals 
transferred to lighters. If the vessel could have passed the 
bridge the journey from Cardiff to Worcester would have 
been accomplished in 12 hours, and to Birmingham in 
31 hours. The freight by railway is 7s. 6d. per ton to Wor- 
cester and 9s. 8d. to Birmingham, as against 4s. 6d. and 
7s. 10d. respectively in steamers of this capacity. It is con- 
tended that the Severn can never be used to advantage 
until Westgate Bridge is converted into a swing bridge. ; 
Newlyn.—A new harbour has been constructed at this 
Cornish port. The works consist of an arm 700ft. long on 
the south side, starting from the Queen’s Rocks and running 
400ft. E.N.E., when it makes a slight deflection northwards. 
The width is 25ft. The North Pier is 1400ft. long, and starts 
from the bridge at Tolcarne. It runs in a §.S.E. direction, 
and its breadth varies from 12ft. to 40ft. The width of the 
entrance is 150ft. A lighthouse with a revolving light is 
placed at the end of the South Pier. The walls are made of 
cement concrete, the interior filled with rubble. The area 
enclosed is forty acres. The cost has been £50,000. The 
increased trade which is now going on at Newlyn is doing 
harm to Penzance, and authorities there are contemplating 
a considerable scheme of harbour improvement to meet the 
increased competition. 

Scotch fishery harbours.— The Fishery BoardJhas sanc- 
tioned a vote of £4440 towards the construction of a fishery 
harbour at Collieston, which is situated about a mile to the 
north of the Ythan. The total cost is estimated at £6040, 
the balance being provided by the trustees of the harbour. 
The works will consist of the formation of 840 lineal feet of 
quay, which will form a protected internal basin for landing 
fish from the boats. A breakwater is to be carried out from 
the rocks on the west side of the entrance channel for S0ft. 
in length, leaving an entrance 50ft. wide. The rocks within 
the inner basin are to be blasted, so as to give a depth of 10ft. 
for berths. The works are to be carried out under the direc- 
tion of Mr. A. L. Melville, C.E., of Aberdeen. 

Canals.—The Grand Canal Company of Ireland has 
recently introduced an improvement into its service which 
it is believed will be of advantage to the company, and also 
to those who use the canal. For some time screws of large 
area, suitable for working in shoal water and the slow motion 
of canal boats, and which also are so fixed as not to be 
hampered by weeds, have been in use on the canals in the 
North of Ireland. During the past two years modifications 
of the machinery dictated by experience have from time to 
time been made, and the directors of the Grand Canal are 
now so satisfied that the system will work satisfactorily that 
they have introduced it on to theircanal. The barges are built 
of steel,and have a carrying capacity of 85 tons. The propelling 
machinery consists of twin screws, each having three blades, and 
each blade an area of four square feet. Thespeed of the barge 
is 34 miles an hour. The coal consumption on a trip of 160 
miles was 3 tons 7 cwt., or about 13d. per boat per English 
mile. With horses the cost is reckoned at 1s. per Irish mile, 
which is equal to about 14 English miles. The saving is 
estimated at from 30 to 40 per cent. of that which horse- 
power costs after making allowance forinterest on costand wear 
and tear. The machinery for the Grand Canal Company’s 
boats has been supplied by Messrs. Robey and Co., of 
Lincoln. 








TE Germans have always been remarkable for prac- 
tical economy, and the latest effort in this direction is the collection 
of old steel pens. Instead of throwing away these articles which 
have once done their duty, and which are made of the finest steel, 
they are preserved and collected, afterwards being manufactured 





into blades for penknives, watch springs, and other articles. 





naoemrsers REP IGA: 


BES 


se Fs 


ie 


be £. “ 
Fi aaa EY CaaS, 


ye. 





z 
ed 
q 4 
= 

v4 
2 
i 
sd 
4 








BAL Si ane cea es 


SU Ro Ss se apie REARS 


sige eey 


ae 


ioe aliases 


‘5 


Ree ahaa alee 


LEIP ETM 





( 
: 
‘ 
{ 
‘ 
: 














ce 
Br 


si i SBR 


es 
xf 
a4 
3 
te 
as 
; 








cq 
¥ 
& 
bd 





ae 


ie 





6 
4 
Bh 
<4 
y 
+ 

















May 11, 1894. 








THE ENGINEER. 





403 











THE ANTWERP EXHIBITION. 
(From our Special Commissioner.) 

Tue opening of the Antwerp Exhibition took place 
on Saturday last, the 5th inst. On April 20th we gave a 
general plan of the building and grounds, and described 
their state of progress at the beginning of last month. 
Since then much has been done, and the main building, 
or Gallery of Industry, presents a fairly finished appear- 
ance. Of course no department is absolutely completed ; 
in some instances the allotted space is not even occupied 
by empty show-cases. Still, every country has something 
ready; every section has something to show; and visitors 
need not complain here, as we have heard them do at 
other exhibitions—notably at Vienna in 1873—that they 
have paid their money to see nothing but rows of packing 
cases. 

The machinery department is less advanced. Some 
exhibitors—like Messrs. Cockerill, in the Belgian Section, 
Messrs. Galloway, in the British—have completed their 
exhibits, and several of the engines were at work last | 
Sunday afternoon. But the floor is intersected with 
trenches for steam and exhaust pipes in all directions, and 


and for the interest they all, and especially the Count of | 
| Flanders, had shown in the progress of the Exhibition. | 
He referred to the success of the last Antwerp Exhibition, 
which had been far greater than they had expected, and 
to the progress which Belgium, like the rest of the world, 
had made since 1885. After mentioning the help they 
had received from the Government, the Municipality of 
Antwerp, and the press, he referred to the countries 
from which exhibits had been sent, and especially dwelt 
on the progress of the Congo Free State, in which all 
Belgians are peculiarly interested. His Majesty briefly 
thanked the president of the committee for his address, 
and the royal party and suite then entered the Belgian 
Section. Here they were received by M. de Bruyn, 
Minister of Agriculture and Public Works, who asked 
the King to declare the Exhibition open. The King in 
his reply spoke of emulation in work being in this 
century of competition a condition of existence for every- 
one, and said that Belgium must strive unceasingly to 
maintain its industrial, commercial, and artistic reputa- 
tion, to which it owes its prosperity; that it was 
necessary to find outlets for their products beyond the 
narrow limits of their territory, and that improved tools 





it is evident that visitors are not wanted amongst the 
machinery this week. A good view of the Machinery | 














were continually required to keep pace with the progress 
of science. He then declared the Exhibition open, and 


entered the visitor seems carried back to the sixteenth 
century. The dresses of the Guards, and the attendants, 
male and female, at the shops; the furniture, the beer 
mugs, and even the lighting, if the visit is made by night, 
are all in keeping with the buildings. Old Antwerp is 
not quite finished externally ; and inside the buildings 
much remains to be done; but still it is at present the 
greatest attraction of the Exhibition. On Sunday twenty 
thousand people paid for admission to it, and the manage- 
ment have set a good example to other “side shows”’ 
by fixing the price of admission at a penny. 

The evening of the inauguration was to have terminated 
with an illumination of the building and grounds; but 
as this would have clashed with a cavalcade that had been 
arranged for the same evening, it was decided to postpone 
it till the following evening. The chief lines of the 
buildings and the borders of the paths were marked out 
by many thousands of different coloured lamps, and 
festoons of Chinese lanterns were hung wherever possible. 
This style of illumination seems to be new here, and it 
was highly appreciated. Messrs. James Pain and Sons, 
of London, who have the contract, should be pleased 
with the manner in which all the Antwerp papers speak 
of their work. 

To describe the opening of an exhibition without 











Hall can be obtained from a gallery which runs along its 
whole length ; and seen from this, it at present resembles 
the erecting shop of an engineer’s factory, with stationary | 
engines in every stage of progress. However, so much | 
has been done during the past week, in all parts of the | 
Exhibition, that the aspect of the Machinery Hall will 
doubtless be considerably changed by the middle of the 
month. 

The King of the Belgians came from Brussels by 


special train, arriving at Antwerp at a quarter past one. | Brussels, who was accompanied by Messrs. Fredk. | 
He was accompanied by the Queen, Count and Countess | Adam and Ph. Somers Cocks, Secretaries of the British 


of Flanders, and the rest of the royal family, and by a 
numerous party, which included the Ministers and 
Secretaries of all the foreign Powers represented at 
Brussels. He was received at the station by 


Baron Osy, the Governor of the Province, and by M. | 


Van Rijsnijck, the Burgomaster. After conversing some 
time with the latter, and inspecting the guard of honour, 
he drove to the Exhibition Building, alighting in front of 
the Dome at two o'clock. The weather up till Friday 


night had been wet and stormy, but on Saturday it was | 


all that could be desired. The display of flags was not 
very lavish, until the royal cortége reached the Avenue 
du Sud, which leads up to the main entrance of the 
Exhibition. Here every house was decorated, and the 
crowd was enthusiastic. 

The King was received at the Exhibition by Count de 
Pret Roose de Calesberg and the other members of the 
executive committee. Count de Pret commenced by 
thanking the King and the royal family for being present, 
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passed through the foreign sections, beginning with 
Germany. 

The crowd by this time both in buildings and grounds 
was immense ; it is estimated that at least 60,000 people 
were present. The public in their endeavours to see the 
royal party several times broke the line, and progress 
was extremely difficult. From Germany they entered 
the British section, where they were received by Sir | 
Richard Francis Plunkett, Minister Plenipotentiary at | 


Legation. Sir Francis first presented Mr. G. de Courcy 
Perry, British Consul General and Commissioner General 
| of the Exhibition, to the King; and then Sir Charles 
| Malcolm Kennedy, K.C.M.G., and Sir Albert K. 
Rollit, M.P. The King replied in English, examined 
several of the British exhibits, and then went on to the 
other foreign sections. After an ode of welcome, given 
by 1700 performers, vocal and instrumental, in the 
Palais des F'étes, the Fine Art Exhibition was opened, and 
the royal party finished their visit by inspecting ‘‘ Old 
Antwerp.” This is a most marvellous reproduction of 
many of the quaint, interesting, and often beautiful 
medieval buildings for which Antwerp was noted, even 
as recently as twenty-five years ago. It is entered by a 
drawbridge, and then through a reproduction of the 
Kipdorp Gate, not long demolished. The stone pillars 
round the moat are those belonging to the original 





gateway, and this is an example of the trouble which has 
been taken to secure accuracy. Directly the gate is 








referring to non-technical subjects would be impossible ; 
indeed, there is little to be seen in the grounds at present 
which is of special interest to engineers. There is, how- 
ever, one mechanical contrivance which is causing some 
sensation. It is the latest development of the penny-in- 
the-slot machine, being a folding chair, which can only 
be opened when the coin has entered a little money-box 
at theside. But unfortunately these chairs are self-closing, 
and in some the spring is so strong, that a person on 
rising, finds himself caught by the coat, and another 
penny must be put into the slot before he can be liberated. 

The ground allotted to the ‘Castle in the Air” has 
been cleared, and a bridge is being built to it from the 
back of the Belgian Section, exactly opposite the main 
entrance. The car of the navigable balloon is being put 
together; it is made of steel gas pipes. The balloon 
itself is nearly completed, and it was expected that the 
trial trip would take place next week. Unfortunately at 
the last moment the Post and Telegraphs Department 
feared it might injure the telegraph wires if the balloon’s 
cable passed over them, so they requested the Govern- 
ment to order M. Champy to change his route. High 
trestles, like iron sheer legs or capital A’s, had already 
been made to carry the cable, and three of them have 
been erected. 

The change in the route will render an alteration 
necessary in these, as they stand on the footpaths on 
either side of the road, so that the angle at which they 
are joined must depend on the width of the roadway, 
and this varies considerably. The new route is to be 
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down the Rue Nationale to the Place Verte, round a 
loop, and then back to the Exhibition. The idea of a 
station on the roof of the Bourse had to be abandoned, 
and it will not be possible to have any stopping-place at 
the Place Verte or elsewhere outside the Exhibition 
grounds. 








INSTITUTION OF MECHANICAL ENGINEERS. 
ADDRESS BY THE PRESIDENT, PROFESSOR ALEXANDER 
B. W. KENNEDY, LL.D., F.R.S. 

(Continued from page 357.) 





BeEroRE speaking more particularly about the mechanical aspect 
of electric lighting problems, I feel bound to touch = a matter 
which arises directly out of the question of snpplying electric energy 
for power and for light concurrently, to which I have just drawn 
attention. It is a favourite bit of cheap criticism indulged in by 
those who have not to supply energy on a large scale at the expense 
of those who have, that the latter class of folk show their ignorance 
of their own work and interests by neglecting to obtain that enor- 
mous demand for motive power which would come on them if only 
they reduced their prices low enough. The criticism is really as 
absurd as that other which censures the gas companies because 
they do not supply heating gas at a few pence per thousand feet, 
which apparently they would be perfectly able to do if only they 
knew their own business half as well as their critics do! In both 
cases the criticism is mere words, ‘‘ signifying nothing.” We have 
simply to remember the fact that the mere possibility of driving 
something by electricity does not of itself create the things that 
want to be driven. There are isolated districts in London— 
Clerkenwell, for instance, and the neighbourhood of Fleet-street— 
in which there is a considerable amount of power of a kind which 
might be furnished electrically if the cost wero made sufficiently 
low. In most parts, however, the whole energy expended in doing 
mechanical work is but a very small percentage indeed of the 
energy required for light, and it would not be increased in the least 
even if it were supplied for nothing. When the inhabitants of 
Mayfair and Kensington, for instance—to take these districts only 
as typical of many others—take to brushing their boots, washing 


their faces, and serving their meals by electricity, a demand wii] | 
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have arisen which may perhaps be fostered into something worth 
considering. Until this happy state of affairs comes about, I fear 
that the demand for motive power in English residential and semi- 
residential districts must remain a factor practically negligible in 
the calculations of the engineer. 

Whether in a purely manufacturing district it may ever be found 
to pay to put down a central power station and transmit power to 
factories, each of which would replace its steam engine and boiler 
by an electric motor, is a question about which there is a good deal 
to be said on both sides. I have already indicated the lines along 
which I believe this matter will settle itself. 


I pass now to the last and largest section of my subject, the 
question of public electric lighting from the point of view of the 
mechanical engineer. From the side of the public, that is, of the 
users of electric light, the essential points are simple, viz., that the 
light should not visibly flicker, that it should not be below the 
declared pressure nor very muck above it, that it should be avail- 
able at all hours, and, of course, most of all, that it should never go 
out! But any notions one might have that in consequence of the 
simplicity of this final result the means of attaining it would also 
be simple, are very speedily dispelled by a consideration of the 
facts. It is, alas! not sufficient to provide a shed, a boiler, a 
decently governed engine and a dynamo or alternator, and many 
and sad have been the disappointments in consequence. The fact 
is, that although the final result to be attained is always the same 
and is al rey extremely simple and straightforward, the conditions 
under which that result has to be obtained are always varying, and 
are not only extremely complex in any one place, but are also 
different altogether in each different place. To members of this 
Institution, however, I need not point out that this is not any 
cause for grumbling—the more difficult and complicated the 
problem the more chance there is for the engineer in working out 
its solution. 

I will consider first those variations which are entirely beyond 
the control of the engineer, 7.¢., the variations of load, and after- 
wards those which are within his power, i ¢., variations inthe work- 
ing of the station. To those of you who have practically to do 
with these matters the variations I have to speak of are absurdly 
familiar, but to others, probably the majority, they are still 
sufficiently unfamiliar to be of some little interest. I have there- 
fore prepared diagrams which may illustrate them.* 





* This diagram corresponds to the output at the Davies-street station of 
the Westminster Electric Supply Corporation during 1893. The great 
excess in the last quarter over the first quarter is to a considerable extent 
due to the larger number of lamps which were on circuit towards the end 
than at the beginning of the year. The great drop in the last week of all 
is due to the fact that that week included Christmas Day and Boxing 


Diagram 1 shows the variations of output of a lighting station 
during a whole year. Each vertical division stands for one week. 
Irregularities are due to particularly foggy weeks or to weeks in 
which pudlic holidays occur, such as Easter and Whitsuntide. For 
the rest the curve follows pretty obviously the changes in daylight, 
except that the minimum occurs not in the very middle of the 
summer, but during August, in consequence of the large number 
of private houses which are shut up at that time while the days 
are still too long to require the use of any artificial light in shops 
which close at seven o'clock. 

Diagram 2 shows the variations within a week, each vertical 
division standing for one day. Here, of course, the chief variation 
is that which occurs on Saturday and Sunday. 

Diagram 3 shows the variations occurring within one day, the 
vertical divisions each standing for one hour. In this diagram 
three days are actually shown, one in December, one in August, 
and one in June, and it will be noticed that the three are very 
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different. In winter there is practically always a double 
maximum, one occurring about breakfast time or in the forenoon, 
after which the load falls off in the middle of the day and reaches 
its full maximum towards evening. In the summer time the morn- 
ing load disappears altogether, and there is only one maximum, 
which occurs much later than it doesin winter. In fact I have noticed 
that in London, at any rate, the average time up to which people 
use light is fully an hour later in the summer than it is in the 
winter, a somewbat interesting fact in sociology. In August the 
‘peak ” of the diagram becomes a minimum, the private Louses 
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using no light because they are closed, the shops because the days 
are still too long. 

A line on Diagram 1 shows in rather an interesting fashion 
that the maximum load and the maximum output by no means 
vary together. The maximum load is much more constant than 
the maximum output, and does not vary nearly so fast or so much. 
The quantity which chiefly varies is the time during which that 
load lasts, and this time is, of course, dependent on the hours of 
sunlight, or more particularly on the interval between sunset and 
closing or bed-time. 

Besides the variations shown in these diagrams it is right that I 
should mention one or two others. A very important class of 
variations are those which may be said to be due to latitude. Ina 
place as far north as Aberdeen, for instance, there is practically no 
night for two months in the year, and for a much longer time than 
this no lighting whatever is used in shops, and hardly any in 
private houses. On the other hand, the hours of lighting in the 
winter are proportionately longer than in the south. The effect 





Day, as well as a Saturday and Sunday. 


upon the annual output diagram would be not to alter its area 


es 
considerably, but to thicken it up in the winter and reduce it ver 
much in the summer. As an illustration of northern loads | hax, 
shown in Diagram 4 load curves for a winter and a summer da 
taken at a little station which was running in Glasgow supplying 
offices some two years ago. 8 

One set of variations which puzzles and troubles the engineer 
very much is the varying amount of light thought necessary b 
pore in different parts of the country. No doubt this depends 

o a considerable extent upon the nature of the premises in which 
the light is used, but even this is hardly sufficient to explain the 
whole of it. In a purely residential district in London for 
instance, theaverage energy used perannumis only about 12units per 
lamp wired. In a mixed district like that of the Westminster 
Company it is about 16 units per lamp wired. In a very rich 
district containing many clubs, like that of the St. James's Company 
one is not surprised to find that it amounts to 22 units per lamp 
wired. But one is on the whole surprised to find that in Newcastle 
it should be as much as 25 units, and in Leeds 27. It is no doubt 
with less surprise that one notices that the consumption of 38 units 
per lamp which existed in Exeter when current was paid for b 
contract and not by meter, was exactly halved as soon as 
— were made to pay for the amount which they really 
used, 

There is one set of variations whicb, unlike all those which have 
been mentioned above, is to a certain extent under the contro! of 
the engineer. I mean the variations on the two sides of a circuit 
which is arranged upon a three-wire system. Here, of course, the 
engineer in the first instance endeavours to connect about the same 
number of lamps wired on each side of bis system, and to see that 
the balance is approximately right, not only over the whole 
system but over each small section of it. In spite of all the care 
that may be used in this matter, however, I have found that a 
three-wire system may be very often greatly out of balance for a 
few minutes at a time owing to causes entirely beyond the engi- 
neer’s control. Rapid changes in this respect occur chiefly within 
the fifteen or twenty minutes during which load is coming on most 
rapidly in the afternoon. Ina station when the load was increas. 
ing from 2000 up to 8000 ampires, I have frequently seen that 
in the course of ten minutes first the positive and then the 
negative side would have 400 or 500 ampéres more than the other, 
By the use of a balancing machine which can be transferred by a 
single switch from one side to the other, the case, of course, can be 
met as it arises, but it is sometimes a little surprising that the 
changes should be so large and so rapid, 

I have endeavoured to indicate to you some of the great 
number of variations in conditions in spite of which the engineer 
has to obtain a uniform result. All these variations, even the last, 
are practically altogether beyond his control. Some of them occur 
with considerable regularity, and can be foreseen ; others are most 
irregular, and come without any warning whatever. But all of 
them affect very greatly both the method and the cost of produc- 
tion. The method first, because the efficiency and regularity of 
supply must be considered before the matter of economy. Any 
method of supply which was inevitably liable to breakdowns and 
interruptions would be wholly condemned on that ground alone, 
even if it happened to be of the very highest economy. But given 
any one of the many methods of supply which are equally good as 
to result to the consumer, then that method must mainly be 
judged by its economy under the particular conditions in which it 
has work, It will, of course, be borne in mind that the cost of 
powder production in this case is not a mere 3 or 4 per cent., as in 
the case of a factory. It is 50 or 60 or 70 per cent. of the whole 
expenses, the balance being expenses of management and distribu- 
tion, along with interest, depreciation and other charges con- 
nected with capital. 

As to the effect, then, of the uncontrollable variations on system 
or economy, the first thing which I have to point out is that their 
madness is not entirely withont method. There are come points 
which are as certain as it is that all Members of Parliament wil! not 
be on one side, in spite of the fact that such a thing is in imagina- 
tion conceivable ! Two of these are of special importance. First 
of all, there will never be more than certain proportions of all the 
lamps which are wired alight at once, either at times of maximum 
or of minimum load, The maximum maximum on the circuit of the 
Westminster Company is about 35 per cent., on that of the St. 
James’s Company I believe over 60 per cent., of the House-to- House 
Company about 35 per cent. In Glasgow, where at present the 
light is solely in the region of offices and shops, the proportion is 
as high as 56 percent. You will see that these proportions depend 
largely upon the nature of the places where the light is used. This 
proportion, which, of course, can be only an estimate in any par- 
ticular place until the experiment is made, fixes for the engineer 
the maximum number of lamps wired for which a given horse- 
power will supply current, 

The maximum minimum is an almost equally important quan- 
tity, and in most places the engineer has to do with two such 
maxima, one for the day hours and another for the night. Ina 
purely residential district the night load will always be very small, 
and the day load will be practically nil. In the City of London 
the day load, in consequence of the number of dark places to be 
lit, is considerable, the night load extremely small, In a mixed 
district like that of the Westminster Company, the day load in the 
middle of summer is not greatly more than the night load. it is 
to be noted, however, that the night load is practically the same 
all the year round, while the day load, even apart from fogs or 
exceptional weather, necessarily varies very rob The maximum 
maximum, also, as we have seen, varies very much at different 
times during the year, although it never exceeds a certain amount. 
It is also worth noticing that in general the night load on a central 
station will increase but slowly with the growth of the station. 
The first consumers who take the light are most often those who 
are most in need of it, who require it for dark corridors and long 
hours, Later on thousands of lamps may come on to a circuit in 
shops, offices, and in ordinary private houses, without a single onc 
of them being used after midnight. In an average district the 
day load increases faster than the night load, because out of any 
large number of shops and offices some are sure to have dark places 
requiring current in the daytime. But neither night nor day loads 
increase — as fast as the maximum evening load, which—a 
certain normal condition having once been reached—will increase 
exactly in proportion to the lamps wired. Inan alternating current 
station where very numerous isolated transformers are used, the 
night load increases nearly proportionately to the day load because 
of the increase of the magnetising current. 

The determination of the sizes of units to be used in any station 
depends essentially on the probable values, absolute and propor- 
tionate, of the loadsI have mentioned. It is now a commonplace, 
although a few years since no one seems to have thought of it, 
that the machinery in a station should be so subdivided that under 
all sets of conditions which remain steady for a few hours at a 
time it should be possible to have such machinery as is running, 
running more or less nearly fully loaded. Only in this way can 
much economy be hoped for. it must not be taken, however, 
that this is a mere question of arithmetic, which can readily be 
settled off-hand. In every case, it is to be hoped, the output of 
a station will be much greater ten years hence than it is to-day. 
The engineer has not uncommonly to consider somewhat difficult 
pros and cons when he is called upon to provide machinery which 
shall be of such a type that it can allow dividends to be earned 
during the years of growth and yet remain still suitable in the 
time of maturity. 

It is further to be remembered that this question of the choice of 
size of unit is also quite modified in the cases where condensing 
plant is used instead of non-condensing. The reasons for this | will 
not discuss here ; I had a good deal to say about them in a recent 
discussion at the Institution of Civil Engineers. A good condensing 
engine uses nearly the same steam per indicated horse-power hour 
at any load above half output. The increased consumption per 





electrical horse-power hour is therefore proportionately much less 
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: of non-condensing engines, and the economical 
than “a of fully loading the any Fens is correspondingly mini- 
tnived in stations where condensing plant is employed. 
The question of size of unit leads naturally to that of the 

ecessary magnitude of reserve in any case, I think this isa simple 
¥s atter, but no doubt it is sometimes wrong] treated, To make the 
semen’ a fixed proportion to the total plant, for instance, is a method 
which can only possibly come right by a fluke. I will not argue for 
the necessity Ap a reserve—that appears to me to be beyond any 
argument, The reserve is required for two jurposes—to provide 
saniast breakdown of plant, and to provide against accidental 
increase of load on special occasions, It is in the primary condi- 
tions of the case that the light absolutely must never go out, even 
if a machine wholly breaks down at the time of full oad. From 
this it follows as a mere matter of arithmetic that the minimum 
of reserve must be a unit equal in size to the largest unit in the 
station, so as to be capable of taking its place if it breaks down. 
| should have thought that it went without saying that a machine 
of 100-horse power could not be a reserve in a station where other 
machines were of 200-horse power, had it not been that I have 
seen it often so said. If an engineer considers that the winter, 
when the full load is liable to come on at any moment, is a suit- 
able time for overhauling his plant, it is obvious that the reserve 
must be at least double the minimum which I have mentioned. 
Indeed, most engineers would prefer to have two strings to their 
bow, and not to know that the breakdown of one machine would 
absolutely use up the reserve they wanted to keep in case of 
specially heavy load coming on, as long as it—the breakdown— 
lasted. ‘This, however, is a question of degree, of caution, and 
some would say also of nervousness, 

These questions about the running of a lighting station, which 
are essentially matters of mechanical engineering, group themselves 
mainly in three sections, according as they relate to (1) security, 
(2) efficiency of regulation, and (3) economy of working. It is 
obvious that the fundamental question of the choice of an electrical 
system in any particular case connects itself with all three, but this 
fundamental question I do not propose to discuss here, partly 
because it is not a matter which can be discussed in a few words, and 
partly because it is so toa very large extent an electrical matter 
that it does not fall well within the scope of my present address, 

Of the three points I have put security first, because no doubt the 
absolute certainty that nothing short of a boiler explosion or of the 
burning down of a station shall stop the supply of current is really 
the very first condition of supply. Clearly with any machinery the 
burning of an armature, the seizing of a bearing, or the breaking of 
ashaft, are possibilities which may have to be faced at any moment. 
They seldom oceur—very seldom happily—but sooner or later one 
or other will come about, and the engineer in charge has to be 
provided with means for preventing my such accident having more 
than the most transient effect on his light. Of course, the exist- 
ence of proper reserve plant, such as I have already mentioned, is 
the first necessity of the case. Scarcely less important, however, 
is the necessity that such reserve should be almost instant 
available. Where all the plant is running in parallel, .e., where all 
the dynamos or alternators are working straight through the same 

air of omnibus bars on the onthe betel, it will very often 
fappen that the other machines which are at work may of them- 
selves be able, at least for a few minutes, to take up the load of 
the one which has broken down, and so to allow time for another 
machine to get started. It may —_ well happen, however, that 
these machines may be themselves running very nearly at full 
load, and that the broken-down machine may have had so large 
a load upon it that this is impossible. In any case, a large 
machine, say 400-horse power or more, cannot be started and 
got on circuit in a few seconds, and seconds are of importance 
in these cases. For this reason, in stations which use alternating 
currents it is usual, and probably necessary, to have one reserve 
machine always warmed up and running round at half-speed, so 
that it is merely a matter of opening a stop valve to let it away in a 
condition ew A for putting on circuit, although thesynchronising in 
is unfortunately always a matter which may cause some minutes’ 
delay. In continuous current stations it frequently happens that a 
battery is used which can give so high a discharge for four or five 
minutes as to take the place—along with the machines remaining 
on circuit—of the machine which has given way, until another 
machine has been started and put on. So far as it goes, this is no 
doubt a great advantage, but it must be remembered that the 
mere existence of a battery, and even of a battery quite sufficient 
for helping in day and night light loads, is not sufficient to 
insure that the battery shall be available for help in this fashion. 
Two details are easily seen to essential, when it is 
remembered that the failure may occur during the hours of full 
load. As the volts are highest at such a time, the battery must 
not only have sufficient capacity, but also must have a sufficient 
number of cells to give in discharge the full E.M.F, of the station, 
and this will not the case unless the engineer has specially 
provided for it by an unusually ample number of cells. Secondly, 
the battery must have been fully psa beforehand so as to have 
the maximum E.M.F. per cell available. ‘This involves that the 
battery charge should have been completed during the day, before 
the hour at which full volts could possibly be required from it in 
case of any accident. A battery which could only discharge heavily 
at 215 volts would be practically no use whatover as security against 
a pe pressure after an accident which might possibly occur at 
230 vo 

In an alternating current station where the machines are not run 
in parallel, but where each alternator ——— current to its own 
separate circuit or bunch of circuits, the sudden failure of a machine 
must instantly cause extinction of light in the circuit affected for the 
fraction of a minute which must ela before the circuit can be 
thrown on to other machines, or the few minutes which it must take 
to get another engine started and plugged on. Ina station worked 
on this plan, however, the machine which is turning round as stand- 
by can be kept excited and giving the volts corresponding to its 
speed, and can be plugged on in readiness, so that the circuit from 
any machine which has broken down can be instantaneously switched 
on to it, and it can be run up at once to full electro-motive force 
without, of course, any of the delay which would be unavoidable 
if it had to be synchronised and put in parallel. It has also to be 
borne in mind that in cases where a number of alternators are 
running in parallel, the breakdown of one may tend directly, in 
certain cases, to endanger all the others—a trouble which does not 
exist if circuiting be used. On the other hand, the circuiting 
system causes inevitable, if slight, flickers in the light, which are 
quite avoided by running in parallel. It also necessitates the use 
of comparatively numerous circuits, as no one can be allowed to 
carry more than from 30 to 50 kilowatts at a time when it is 
switched on or off, 

It must be recognised that in one matter the requirements of 
security and of economy are more or less opposed. If an engineer is 
quite certain that whether by the help of batteries or otherwise hecan 
bring his reserve into action so promptly that the worst breakdown 
will not spoil his lighting, he will no doubt always run each unit of 
his plant as nearly at its full capacity as possible, But if for any 
reason he plhaerery be so sure of his reserve, he will gain greatly in 
security by running kis plant always so far under its maximum 
that he can distribute the load of any one unit for a few minutes 
over the others without endangering them. But, of course, this is 
practically equivalent to underrating the whole capacity of the 
plant by a considerable percentage, probably 20 per cent., and 
consequently of increasing the capital cost of the plant per unit of 
normal maximum output by just the same percentage, a result 
which one does not wish to face, 

I have spoken of possible breakdown of engines or dynamos, 
There are, of course, other accidents to be provided against. Short 
of a boiler explosion, the most serious of such accidents would 
doubtless be one occurring to a steam pipe. The physical conse- 
quences of the actual bursting of a steam pipe are not, of course, 
the matters at present under consideration. In all probability 
such an accident would disorganise any station, no matter how 


well arranged. But short of the actual bursting of a pipe, many 
things may happen which may render it necessary to shut down a 
certain portion of piping. It is generally necessary, therefore, to 
provide any lighting station with something in the nature of a ring- 
main system—or its equivalent—by which any engine in the station 
can be supplied with steam from two directions. In a properly- 
arranged ring-main system, it should be possible to disconnect or 
cut out of use any section of steam pipe which may be giving 
trouble without stopping a single engine. Of course it is not neces- 
sary to provide pipes so large that, under these conditions, there 
should only be the normal drop of pressure between boilers and 
engines. One can put up with an extra drop without grumbling, 
if it only occurs under these circumstances, It is inevitable, to reach 
the required degree of security in this matter, that the steam pipe 
should be fitted with a very large number of valves, and these are 
undoubtedly objectionable, if only on account of the very consider- 
able loss by radiation which is almost inevitable from their covers 
and flanges. But after all, the making of good steam joints in large 
pipes at 1501b. pressure is nowadays a very simple matter, and 
the unavoidable complexity of the arrangement is more than 
counterbalanced by its usefulness. 

The duplication of the steam pipes must obviously extend to the 
boilers as well as to the engines, The hanging up of a safety 
valve, the blowing of a mudhole joint, the bursting of a tube, or 
any one of half a dozen other such accidents, may put a boiler 
suddenly hors de combat, 1t must be possible, therefore, at the 
shortest notice, to cut out any boiler without interfering with the 
working of the rest. Fortunately boilers can be forced more 
readily than engines or dynamos, and such an accident could 
almost always be met by forcing the remaining boilers somewhat. 

Reserve in boilers stands thus in the same position as reserve in 
machines, except in so far that the boilers can be more easily 
forced, as I have just pointed out. With them, however, as regards 
security of working, there comes in an even more difficult question 
than that of reserve, namely, that of readiness for emergencies 
other than breakdowns. Even in London, where a fog may cause 
the load on a station to increase ten times in as mavy minutes, 
there is practically no difficulty in getting the engines started 
quickly enough. It is otherwise with the boilers, which, although 
so easily forced when actually in work, are terribly sluggish in 
getting up steam, as compared with the rapidity with which 
unexpected darkness used to come over London, and doubtless 
will come over again when the sun has recovered from its present 
attempt to outshine all artificial lights. At the most inconvenient 
time for a breakdown—namely, the time of full load—the engineer 
knows at least that an engine or dynamo accident can hardly affect 
him to more than 15 or 20 per cent. of his whole work, of which at 
the worst a considerable portion can in most cases be taken up 
by the remaining plant. But the most inconvenient time for a 
fog to come on is at light load, and then the increase coming 
on in a few minutes may be anything from 500 to 1000 per 
cent.! And the engineer must be able to meet this in June 
as much as in December, and with even less notice. Practically 
this means that even in summer enough boilers must be kept under 
steam—if not at full pressure, at something near it—to be able to 
take up this enormous increase of load in ten minutes, as soon as 
ever their fires are brought forward and their dampers opened. 
(I am speaking bere of such cities as London, or Manchester, or 
Glasgow. Of course I know that there are happy places like Rome 
or Aberdeen where fogs are unknown, and where, therefore, all this 
provision against them is ry.) Ineed hardly point out to 
you, after going over all these points, that itis improbable that the 
fuel consumption per indicated horse-power hour in electric 
light stations will ever reach, or can ever reach, anything like so 
low a figure as has often been reached in first-class steamers, where 
the engines and boilers work on continuously day and night at pretty 
much their most economical load, 

I will mention just one more point as to security of working in a 
station—the feed arrangements. Here in London I have several 
times run considerable risk of stoppage from this cause. A dupli- 
cation of feed pumps and pipes is an obvious precaution, and one 
that probably every one adopts. But few of us can keep water 
preeel in sufficient quantity to last for more than three or four 
hours at full load, so that without special arrangements we are 
liable to be extremely inconvenienced by any accident happening 
to the mains of the water companies outside, which may compel 
them, on short notice or even no notice at all, to cut off the supply 
for a few hours. The best arrangements to meet this contingency 
vary in different places, but the engineer must not lose sight of the 
fact that the difficulty is one which may occur at any time, and 
from causes altogether beyond his control and even knowledge. 

Outside the station the question of security comes in in connec- 
tion with the mains, To a certain extent every station which uses 
either high or low tension feeders has some reserve in their very 
number. When a company has more than one station, trun 
mains led from one to the other are also a considerable security, as 
well asa great help to economy. Mr. Frank Bailey, of the Metro- 
politan Electric Light Company, has carried out a most excellent 
ring or looped main system on his high tension distributors, by 
which he can make sure that any consumers can be supplied two 
different ways round the circuit, so that any accident to the 
mains may cause a minimum of inconveni to a mini 
number of consumers. In ordinary low tension distributing net- 
works, the same result should be aimed at, although it cannot 
generally be obtained in what the mathematicians would call so 
* elegant” a manner. 

Many points occur in connection with the arrangement of electric 
mains which might be discussed in this connection, as to the means 
for isolating and testing them, the desirability of putting large 
sections into parallel or working them separately, &c., but these 
matters rather lie on the electrical than on the mechanical side of 
the subject, and I must abstain from discussing them here. 


(To be continued.) 














TRADES UNIONISM.* 
By Mr. HuGcH GLEN, 

You have asked me to introduce the subject of trades 
unionism, especially in its newer forms; and to men in our 
position, who have so often to act as buffers between contending 
parties, there is no subject that appeals so strongly to our con- 
sideration. To keep us from wandering, let us look at trades 
unionism from six points of view, viz.:—(1) Its origin; (2) its 
magnitude; (3) its benefits; (4) its cost; (5) its errors; and (6) its 
future, 

(1) Zts orégin.—There can be no unionism among slaves or serfs, 
nor did the idea ever occur among the dependents of our barons 
and chiefs, Farming and the early handicrafts did not need it, 
for there were so many family relationships existing that bargains 
were fairly made and seldom altered. But the growth of manu- 
factures, with the development of machinery, brought together 
masses of men into one centre, who for convenience were now paid 
not in kind but in coin. The little colony thrives, and soon 
attracts to itself the grocer, baker, butcher, shoemaker, and 
clothier, doctor, clergyman, and schoolmaster follow, and the 
workman for a time revels in a better condition of things 
than he formerly enjoyed. Hours, it may be, become shorter, 
there are more varieties on the table, and companionsbi 
makes the time pass more swiftly and pleasantly. So far, well. 
Sickness or accident, however, overtakes the bread - winner 
— the pay stops, but the rent goes on, the accounts gather 
rapidly, the master has no responsibility, the man has no income. 
The workman’s fellows club together and tax themselves with 
raising the means of helping their unfortunate brother. A few 
lessons of this kind form the basis of sick and funeral benefit 





*Summary of paper read at the meeting of the Glasgow Foreman Ship- 
builders’ Association on 28th April, 1894. 








societies, which soon prove to their members the cumulative power 
of many littles, and, generally, the union for trade purposes grew 
out of such friendly union efforts. In later days unions have 
been formed for protective more than provident reasons. To 
prevent masters from carrying their gambling propensities in 
cutting figures down to such a hazardous extent that men’s 
wages had to be reduced to make good the gambler’s throw, is one 
reason; to secure a share of the colossal fortunes earned by 
successful masters is another. The agitator, posing asa benefactor, 
but really more anxious to become a dictator to both masters and 
men, is yet another. Workmen have united, and in all fairness 
I see no reason why they should not unite to guard their interests 
and consider their value just as much as do our doctors and 
lawyers. Why have not our workmen as equal a right to their 
union as our masters to their association? Our working men have 
indeed a much greater right to unite in their own interests than 
have our rich syndicates to amalgamate for the stifling of com- 
petition, for the minimising of wages, and for controlling a nation’s 
market, in order to the greater accumulation of their monopolistic 
profits, 

(2) Consider its magnitude.—In our shipyards alone we have at 
least seventeen unions—a tidy list to start with—all intent upon 
keeping up their importance, and if possible to step over their lines 
of demarcation. Its magnitude is seen in its extensive power. The 
union, for instance, with which we are most intimately connected, 
has planted its branches in every port ; the manifestoes issued from 
its executive council are obeyed by a more loyal and obedient con- 
stituency than ever listened to or read the Newcastle Programme, 
and the Black Knight of Labour has from the most unlikely 
materials organised a well-paid and thoroughly disciplined army, 
ready to advance or retreat at the bidding of its officers. The 
joiners assert that they have the entire control of their craft in 
every town of Britain and also on the Continent ; that they are 
powerful enough to keep all the Clyde joiners out on strike for 
years without feeling the burden, and rich enough to buy up all 
the master joiners of the Granite City. But anions may prove 
their power, even if poor. The Durham and Midland miners with- 
out means entered on a war with the coalowners, causing the 
damping of furnaces, stoppage of steel works, closing of mills, 
laying up of steamers for want of freight or bunker coal, and 
dislocating trade generally. They kept whole districts in terror, 
obstructed masters and managers of mines from raising coal, helped 
themselves to whatever suited them, defied police and military, 
roused the interest of Government, and gained their end. So 
united now are the various trades, so systematic are their contri- 
butions, and so loyal in their levies, that they can bring the 
sinews of war from every corner of the land to bear upon 
a district, and paralyse the trade of a whole community. 
This is felt more in an industry such as ours, where so 
many different trades are employed in the building of one vessel. 
Indeed, weas foremen, seem for the most part of our time to be 
in a half-hearted condition, because of some desertion in the ranks, 
gazing at the gaps that must not be filled ; and when it does suit 
the runaway to return, it is often taken as the signal for some other 
company to fal! out, and so keep what should be a continuous 
chain continually broken. The engineer sets his teeth at the 
plumber and tries to take a bite over the line of demarcation, and 
it often takes all a manager’s time and aptitude to fit each trade 
into its own place and solder up the broken joints. The painters 
have an occasional brush regarding the relative number of red- 
leaders, which also requires a little oil or toning down, and so on 
they go, one after another like the troubled sea which cannot 
rest. 

(3) Consider its benefits—The maximum benefits of unionism have 
been secured by our piece-workers. Through their united efforts, 
prices for work have been arranged, binding all masters in the 
district to a uniform rate, and securing terms which could not 
have been maintained in times of depression if each master and 
man had been left to make the best, or maybe the worst terms 
possible in the circumstances. The same benefit is also secured to 
the employer in busy times, when the workman is restrained from 
demanding more than the fixed rate. Time workers, young 
journeymen, and duffers, have also been benefited, the power of 
rating their pay being now transferred from the foreman to the 
society, which, while declining to guarantee the quality or the 
quantity of the work the man is able to perform, stipulates the 
minimum wages which he must receive. 

(4) Let us now examine its cost.—First from a contribution point of 
view. A plater working on time at 64d. per hour is called upon 
to contribute 1s. 3d. per week, which is out of all proportion. 
Indeed, the monthly reminders about arrears, the large propor- 
tion of members disqualified from benefit, and some even from 
working, show that the burden is greater than can be comfortably 
borne, To the superior steady tradesman, unionism does not pay. 
He contributes constantly, and receives little or nothing in return, 
for his steady habits and superior workmanship secure for him the 
most constant employment. The idle tradesman absorbs a large 
share of the contributions which the otber pays, and the inferior 
tradesman absorbs the extra value of his labour ; for while the 
union has lifted the pay of the inferior tradesman, the same law 
has lowered the pay of the good workman, so that the duffer gets 
more than his due, and the clever man less than bis value, In 
times of peace there is a constant, if not a heavy, run of working 
expenditure, but in times of war the costs swell enormously. For 
instance, the coal war in the Midlands cost the workers over 
£18,000,000 ; employers and traders, £13,000,000; and house- 
holders, nearly £2,000,000, or a total of £33,000,000. Even the 
late abortive attempt of Scotch miner leaders to force an un- 
natural rise of wages cost the miners £80,000 and the public 
£100,000. The late disastrous strike and lock-out of Clyde joiners 
cost to their societies and individual members something like 
£35,700, while the drawing of a demarcation line between ship- 
wrights and joiners is said to have cost £1500, sufficient to have 
paid wages for all the disputed wooden jobs of the last fifteen 

ears, 

(5) Errors of unionism.—I think workmen should not coerce 
their foremen to become members of their unions, as is often done. 
Nor do I think that workmen, on being promoted to the position 
of foremen, should lapse from their membership. It is quite as 
easy now-a-days to disrate as to elevate, and the foreman of to-day 
may be the workman of to-morrow, so that an arrangement is 
wanted whereby a workman, on being promoted to the position of 
foreman, can retain his connection with his society, but pay and 
participate only in sick, superannuation, and death benefits. 
While engaged as foreman he should not contribute to the trade 
section, nor be called upon to pay levies for the support of strikes 
and lock-outs, It should also is arranged that should a foreman 
begin to work at his trade again, he might at once resume contri- 
buting to the trade section, and be entitled to all the benefits 
without enduring probation. Another error is that of fixing 
uniform rates of wages. This objection does not concern us as 
foremen, so much of the work we superintend being done by con- 
tract, but this very arrangement gives us an opportunity of noticing 
the great differences in the abilities of men. * constructive work 
we have men who will execute 50 per cent. more than others, when 
both are doing their best—being paid by results—and yet we find 
that unions have decreed that not even a 6 per cent. reduction 
shall be paid to any of their members from the fixed rate. I am 
quite aware that employers and foremen may have been pretty 
keen in rating young journeymen and those who had not been 
bold enough to claim a fair pay or go elsewhere. But as 
the matter now stands, the foreman has no voice in the 
matter; the union has supplied the man’s credentials and 
fixed his rate. If shop stewards were as careful to be 
assured of the ability of their young members to earn as their right 
to receive the uniform rate, I think we would havé a few youths 
sent back to serve an additional year or more of apprenticeship. 
Some societies have also been behind the age in refusing to vote 
by ballot on important points. By so doing, the indolent-minded 





might feel the responsibility of thinking for themselves, and so 
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forming their opinions with their brains, while the timid could 
record their judgment safe from the intimidation of a booing crowd, 
or the scowl of an insolent chairman. Errors are sometimes made 
in the choice of leaders. When we consider how easy it is for one 
or two, with the opportunity, to strike the keynote to a meeting 
and carry a crowd to any issue, it is of the utmost importance that 
they should be mea of experience, broad-minded, far-sighted, and 
good-tempered ; cautious, correct, but decisive ; trusted by their 
constituents and respected by their employers ; jealous for the 
rights of labour, yet considerate for the claims of capital ; loyal to 
their own party, yet just to all other rights. In like proportion, 
as we raise the quality we should reduce the quantity of paid 
organisers, &c., for it is just as true of delegates as it is of dram 
shops, give them a licence and they will soon make a business. 
While raising the standard we should lower the bounty, until proof 
was given of ability and wisdom, when a bonus could be voted 
annually according to merit. Union among the unskilled has gone 
to greater excess in dictation and restriction than among tradesmen, 
and has claimed control over the supply of the labour market. But 
the greatest error of allis the widening of the breach between 
master and servant. And unionism is answerable for the big share 
in bringing this about ; falsifying good intentions and painting the 
capitalist as the enemy of labour.’ It has also unwisely denounced 
every arrangement of mutual responsibility or profit sharing, as so 
happily wrought by the Naval Armaments Company and the Lon- 
don and North-Western Railway Company. 

(6) The future of unionism—Unionism has nothing to fear from 
such foes as the National Free Labour Association with its laudable 
programme, I see no likelihood of that well-meaning association 
getting further than an occasional conference, well-worded resolu- 
tions, and better meant amendments. Much as Mr. Graham 
Hunter hasdone in capturing works, harassing strikers and frighten- 
ing discontents, his action being mainly among the unskilled, has 
barely touched the fringe of unionism. Employers’ associations and 
federations have measured their strength with old and new 
societies, to the crippling of the weak and the strengthening of the 
strong. But labour unions on fair and honest lines have nothing 
to fear from honourable capitalists. For justas blacklegsand nobs 
are the thorns in the sides of unionism, so are the catch-work-at- 
any-price masters to honourable employers. I think that like 
our great European Powers, capital and labour have each become so 
absurdly strong, that each party will be afraid to see its strength 
used, as being more likely to end than mend the interest for which 
they exist. My hope for the future lies with the parties concerned, 
and that masters and men will mutually recognise their joint 
interests, in safeguarding their trades from foreign competition. 
The settlement of two severe struggles by arbitration in 1893, viz., 
the Durham Miners and Clyde Joiners, points to a common-sense 
and inexpensive mode of settling labour troubles. The pity is 
that one of the parties has to be nearly beaten before trusting its 
case to a board of conciliation. The struggles between capital and 
labour have of late been so disastrous, that fair-minded masters 
and men will have more influence in council than ever, in urging 
fair and honest arrangements to the confusion cf purse-proud 
tyrants on the one hand, and ignorant and conceited demagogues 
on the other, 
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BRIQUETTE MACHINERY. 


AT the meeting on Tuesday, May lst, Mr. Alfred Giles, Presi- 
dent, in the cbair, the paper read was ‘‘On the Manufacture of 
Briquette Fuel,” by Mr. William Colquhoun, Assoc. M. Inst. C.E. 

The paper contained a description of the various English and 
continental methods of agglomerating slack coal, which had now 
become an important and increasing industry and opened up an 
outlet for large quantities of small coal hitherto lost on the pit- 
bank or in the workings. Various agglomerating agents were 
detailed and their local advantages discussed ; the characteristics 
of good pitch derived from coal tar rendered that agent, however, 
in every way the most suitable. By the use of from 8 per cent. to 
9 per cent. of pitch, slack coal might be agglomerated into a form 
eminently suitable for storage purposes, waterproof, incapable of 
deterioration on exposure, of cohesion greater than the large coal 
from which it was derived, and, finally, having calorific qualities 
nearly equal to large coal. In support of the latter contention the 
author cited the results of three experiments with English 
briquettes which gave 8°41 lb., 8°77 Ib. and 8 99 lb. respectively, 
as the weight of water evaporated from and at 212 deg. Fah. per 
Ib. of fuel. The average evaporative power of several of the best 
Welsh steam coals was 9°33 Ib. Careful experiments made by Mr. 
Marié on the Paris, Lyons and Mediterranean Railway gave as 
corresponding figures for three descriptions of French briquettes, 
8-88 Ib., 9°15 Ib. and 8-68 Ib. respectively. 

e mechanical preparation of the coal used in briquette manu- 
facture received more attention on the Continent than in this 
country, particularly in regard to the washing and subsequent 
drying of the slack. These operations were necessary in order to 
render the poorer coals serviceable for the manufacture. The 
draining and drying appliances in use were described, particularly 
those of Jacoby, of the Molitre Collieries, and of Biétrix, the latter 
being described in detail and instances given of the working cost. 
The coal and pitch were intimately intermixed by two methods, 
known respectively as the melted and dry pitch processes; the 
pitch by the former being melted—sometimes with additions of 
common tar—prior to its addition to the coal, and by the latter 
being ground up with the coal in a dry state. Several examples 
were given of the procedure in each case. In both instances the 
mixture of coal and pitch was subjected to the action of heat 
until each particle of coal was covered with a film of melted pitch 
and so rendered fit for compression into blocks. In this state the 
mixture or paste contained from 3 per cent. to 5 per cent. of water 
in order to facilitate the sliding of the particles of coal one on the 
other during compression. The machines for compressing the 
paste were roughly divided into three classes, irrespective of the 
nature of the power employed. These classes were :—First, single- 
compressing machines, illustrated by detailed descriptions of the 
Mazeline, Stephens and Dupuy presses ; secondly, machines com- 
st on both sides of the briquette, such as those of Middleton, 

iétrix and Veillon; thirdly, machines acting by the tangential 
pressure of rolls, like that of Fouquemberg, and those of the 
sausage machine type such as the Bourriez press. Briquettes hot 
from the press had an inconsiderable cohesion, and had to be 
treated with care in stacking and loading, and arrangements 
made to keep down the cost of labour. Costs were given of 
making briquettes in works in England, in the north of France, 
and in Belgium, the cost of labour, fuel, supplies and maintenance, 
not inclusive of the cost of materials agglomerated, being 2s. 14d., 
Is. 9d., and 2s, 6d. respectively. Instances were cited of the 
suitability of thesame process for theagglomeration of charcoal dust, 
sawdust, coke-breeze, friable iron ores, and cement. An appendix 
gave the annual production of briquettes in various countries. 








AMERICAN ENGINEERING NEWS. 
(From our own Correspondent.) 

Automatic signal for railways.—The Hasell automatic signal 
recently brought out has a double-semaphore arm, with two 
blades at an angle of 120 deg., pivoted at the apex. One blade is 
red with an enlarged end, the other is yellow with a notched end. 
The arm is operated by a simple clockwork train, worked by a 
weight suspended in the hollow iron signal post, the lamp tender 
winding up the works. The electrical connections with the track 
circuit only operate the pawls which govern the rotation of the 
shaft. The signal is designed especially for block working on 


single track roads, which cannot afford heavy expenditure. The 
arms can, of course, be coloured as desired, but red with a white 
bard is the usual colour for the running side of a home signal, 
while yellow with a black stripe is coming into favour for distant 
signals. The lights used are red for ‘‘danger,” yellow for 
“caution,” and green for ‘‘clear.” The danger signal will not 
come ‘‘off” until the whole train has passed off the block, so that 
in case of a train breaking the rear section will be protected. A 
broken rail also keeps the signal at ‘‘danger.” An unusual 
feature, which has advantages, is a special position of the signal 
if the mechanism is run down or out of order, so that an engine- 
man will pass at caution and report the signal, and will not be 
stopped by a danger signal. The blocks overlap, so that a train 
has always a “‘danger” and a “caution” signal to — it, At 
“‘safety”—or “‘clear”—the arm is on the off side of the post, with 
one blade inclined up and the other down, At ‘‘danger” the red 
blade is towards the track—horizontal—with the yeilow blade 
inclined upwards from it. At ‘“‘caution” the yellow blade is 
towards the track—horizontal—with the red blade inclined down- 
wards from it. When the machinery is run down or out of order 
the apex of the arm is uppermost, both blades inclining downward. 

Bridge floors.—The use of solid iron floors for railway bridges is 
meeting with increasing favour, and various arrangements of 
trough and rail floorsarein use, In elevating the eight track main 
line of the Illinois Central Railroad in Chicago last year the streets 
were crossed by plate girder through bridges with transverse trough 
floors, small ties—sleepers—being laid in the troughs and no ballast 
used. Ina new bridge over the subway built to carry an electric 
railway under the Illinois Central Railroad at Ninety Third-street, 
Chicago, a somewhat different arrangement has been used. The 
clear span is 30ft., with nine plate girders 4ft. deep, 12in. wide, 
and spaced 13°9ft. apart. The girders rest on cast iron seats on 
masonry abutments, Just above the angle iron of the lower chord 
—or boom—of the girder there is riveted to the web a continuous 
shelf angle, with horizonal web uppermost, which carries the 
transverse troughs of the floor. These troughs are 6in. deep, top 
and bottom jin. thick, and sides gin. thick. e sides lap and are 
riveted together. The distance centre to centre of troughs is 16in 
For each rail there are two deck beams Sin. high riveted to the 
floor, 8in. apart between the bulbs, and between these is a longi- 
tudinal timber 3fin. thick and 8in. wide, with the lower edges cut 
away so that the bottom of the longitudinal rests on the bridge 
floor and on the flanges of the deck beams. The 90 lb. rails rest 
on the longitudinals, and are fastened to them by inclined bolts 
and clamps at intervals of 16in., a wooden insulating block being 
placed between the bottom of the deck beams and the bolt 
washers, so that the rails are insulated from the bridge floor. This 
is necessary, as the Hall automatic block signal, with track 
circuits, is used on this line. The deck beams serve as guard rails. 
No ballast is used. 

Creosoting works.—A creosoting plant recently built in Texas has 
a treating cylinder 9ft. inside diameter and 100ft. long, exclusive 
of the hemispherical doors, and this is said to be the largest 
treating cylinder in existence. It is built of l4in. steel, and has a 
track of 40 Ib. flange rails carried upon brackets, and 6000ft. of lin. 
superheater steam pipes. The plant also includes an elevated 
storage tank of 71,500 gallons with a 15in. filling main to the 
cylinder, an underground cistern of 8000 gallons with 12in. empty- 
ing main from the cylinder, a winding engine with jin. steel cable 
for hauling the cars in and out of the cylinder by means of capstans, 
two 75-horse power boilers, and other minor equipment, including 
an electric light plant. At present the works are — heart 

ellow pine paving blocks 5in. by 6in., and 6in., Sin., and 10in. 
ong, receiving 10 lb. of oil per cubic foot, and guaranteed to last 
five years. The blocks are loaded loosely into cage cars holding 
about 5000ft. broad measure each, the cars running on four wheels 
18in. diameter, and six of these cars are coupled together in a train 
for one charge. When the ends of the cylinder are closed, the 
timber is seasoned by passing steam superheated to 600deg. Fah. 
through the pipes, while a vacuum of l5in. to 20in. is maintained 
in the cylinder. The creosote oil, weighing 8°8lb. rer zallon, is 
then admitted from the tank by the 1l5in. main pipe, with four 
8in. branches into the cylinder. When the cylinder is full, a 
pressure pump forces oil into the cylinder at a maximum pressure 
of 60 1b. per square inch until the charge has absorbed the proper 
quantity, which is ascertained by a gauge. Two charges of this 
amount are made daily, making a daily output of 60,000ft. board 
measure of creosoted timber. 

Municipal electric lighting plant.—There is an increasing tendency 
for cities to own and operate their electric light plants and water- 
works, instead of having them run by private companies. The 
detailed specifications recently issued for the furnishing of plant for 
a medium-sized city calls for three simple Corliss engines ; one 
non-condensing and two condensing. One of these is to develope 
70 indicated horse-power at ninety revolutions per minute, with 
1001b, steam pressure, and cutting off at one-fifth the stroke ; the 
others to be of 320 indicated horse-power each, at eighty revolu- 
tions. The former will have a belt wheel 10ft. diameter, 17in. face, 
weighing 60001b.; and the two latter will have 18ft. wheels, 37in. 
wide on the face, weighing 30,000lb. One condenser, with water 
of 70deg. Fah., is to condense 10,000 1b. of steam per hour, and 
the other 3500lb. The two main driving pulleys will be 62in. 
diameter and 37in. face carried on quills fitted with friction 
clutches, transmitting 450-horse power at 280 revolutions. The two 
main belts will be 36in. wide, 115ft. long, of short lap oak-tanned 
leather, made endless with cement, no riveting being allowed. 
Steam will be furnished by two boilers of 200-horse power, 
measured at 301b. of water per hour, evaporated at 70 1b. pressure 
from 100deg. Fah., to constitute a horse-power. A water meter 
of 2000 gallons capacity per hour will be placed between the feed 
pumps and water main. There are to be dynamos of not more 
than 50 kilowatts power, sufficient to supply 200 arc lamps of 
2000-candle power, with one dynamo in reserve ; each dynamo to 
be fitted with a regulator to maintain antomatically a mgr | 
constant current of 9°6 amptres through the lamps. ere will 
also be dynamos, alternators, &c., for incandescent lighting for 
stores, offices, and dwellings. The poles to be of Norway pine, 30ft. 
and 40ft. long, set 44ft. and 64ft. in the ground, carrying arc line 
wire of No, 6 American wire gauge. The lamps will be suspended 
by jin. annealed iron cable attached to a windlass on each post, for 
raising and lowering the lamps. 

Railways. —The Canada Atlantic Railway is pushing work on its 
line from Ottawa westward to Parry Sound, on Georgian Bay, 
which will open up an extensive Jumber country. Plans are also 
being prepared for a bridge across the Ottawa river. The Quebec 
Central Railway has let contracts for fifty miles of the Tring and 
Megantic branch, Another 24in. gauge railway in Maine will be 
the Wiscasset and Burnham Railway, forty-two miles long, to be 
built this year and laid with 351b. rails. Maine will have then over 
100 miles of 24in. gauge. The Pecos Valley Railway will eventually 
connect with the Atchison, Topella, and Santa Fé road, and form 
a route between Colorado and Western Texas. A contract for 
extending the road seventy-five miles to Roswell, New Mexico, 
has hoon ich, and this extension, which is to be completed by the 
autumn, will open up for settlement an extensive district of irri- 
gated lands. Another new western road is the Gila Valley, Globe, 
and Northern Railway, in Arizona, opening up the irrigated lands 
of the Gila Valley. Work bas been commenced on the 130 miles 
from Bowie to Globe City, the latter being the centre of a copper- 
mining district. The Lehigh Valley Railroad is double tracking a 
part of its road. Railway construction seems to be looking up, and 
though no very large projects are in hand, yet the number of 
branches and extensions shows a satisfactory development, and 
numerous contracts are being placed, particularly in the soutb- 
west and the east. The eighty miles extension of the Baltimore 
and Cumberland Railroad attracted more than a hundred bidders. 

Railway improvements.—The Baltimore and Ohio Railroad has 
carried out extensive improvements at its crossing of the Potomac 





River at the town of Harpers et W. Va., og realign- 
ment of the railway and a new bridge over the river. e bridge 
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has four deck spans of plate girders 85ft. 6in. long, three through 
Pratt truss spans of 140ft., a plate girder span of 100ft, havin 
three girders, and a half-through plate girder span of 35ft, The 
Pratt trusses are of the single intersection type, 30ft. high and 
28ft. din. apart. The plate girder spans have three lines of girders 
9ft. apart, the depth of girders being 7ft. 10in. The bridge ig 
double track, except the two west spans, which are built to carr 
the two main tracks and the single track of the Valley Branch 
which joins the main track on the bridge, the location not allowing 
the junction to be made on shore, The trusses are of steel a 
are designed for a rolling load on each track of two 125-ton’ con- 
solidation engines with train loads of 4000 lb. per foot. The piers 
are of masonry carried down to bed rock. The old bridge curved 
in one direction at one end and the opposite direction at the other 
end, so that the line followed the river bank, but the location of 
the new bridge and change of alignment required a tunnel 8]2ft 
long. The tunnel is 28ft. wide, 10ft. 6in. from subgrade to spring. 
ing line, with a semicircular arch of 14ft. radius. The material 

through is mica schist with quartz seams, changing into 
micaceous gneiss, the strata being much contorted and broken, 
The headings were 8ft. by 25ft., the full top section of the tunnel 
and were kept only 15ft. in advance of the bevels, The averaye 
progress was 18ft. a week, equal to 401 cubic yards, 








THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own Correspondent.) 


THE iron trade of the district this week is more active, owing to 
the approach of the Whitsuntide holidays, and the desire of iron. 
masters to execute existing orders as far as possible. Values are 
well sustained. Marked bars are quoted £7 10s.; merchant iron, 
£6 to £6 10s.; and common bars, £5 10s. Hoops are more 
animated at £6 10s.; nail rods, £6 15s.; angles, £6 5s.; thin strip, 
£6 10s.; and gas tube strip, £5 15s, Galvanised sheets are quoted 
£10 for 24 w.g., f.o.b. Liverpool; and plain doubles, £6 10s. to 
£6 12s, 6d. Pig iron is steady at 55s. upwards for Staffordshire 
all-mine hot blast, 43s. part-mines, and 36s. to 37s, 6d. cinder, 
Midland brands are on the market at 41s. for Northamptons, 
43s. Derbyshires, and 45s, Lincolnshires. Coal is quiet, and prices 
easy. 
Gratification is being expressed in this district at the satisfactory 
progress so far of the South Staffordshire Mines Drainage Bill, 
This week the Bill came before the Unopposed Committee of the 
House of Lords, of which Lord Morley is chairman, and having 
without opposition, was ordered to be reported. The Bill 
is designed to supplement one of 1891, by which the South Stafford. 
shire Mines Drainage Commissioners were empowered to raise 
£100,000 by loan for the freeing from water of a number of mines 
in the Tipton district. At that time the rate levied on the mines 
in the district was mortgaged to the extent of £265,000, and was 
not sufficient to meet the interest and discharge necessary working 
expenses, In order to enable the Commissioners, by bringing more 
mines into working order, to increase the produce of the rate 
in the district, the Act of 1891 enabled the additional loan of 
£100,000 to be mortgaged upon all revenues and _ properties 
held by them in the district. They have not been able to raise 
the money, and the present Bill enables them to give as collateral 
security for the loan a contingent charge of 25 per cent. on the 
fee simple and inheritance of mines and minerals in a scheduled 
list of properties benefited. The charge may be assessed from 
time to time after an interval of five years, but must not exceed 
25 per cent. in the aggregate, and must not be made unless the 
Tipton rate fails to meet the whole of the liabilities in existing and 
future mortgages. The Bill provides for a board of assessment, 
appointed by the Commissioners of the district, the holders existing 
mortgages, and those to be created. One of the chief opponents 
was Lord Dudley, but an amicable arrangement has been 
come to with regard to his extensive properties, Arrangements 
have also been come to with Mr. Wilson Lloyd, who was another 
opponent. 

e position of the iron and steel and general metallurgical 
trades of the Midlands was the chief topic of speakers at the 
annual meeting on Wednesday of the Wolverhampton Chamber of 
Commerce. In seconding the adoption of the yearly report— 
moved by the mayor, Alderman C. T, Mander—it was pointed out 
by Mr. J. C. Tildesley that the total weight of minerals carried in 
and out of Wolverhampton during 1893 showed an increase on the 
previous year of 4000 tons, and Staffordshire compared well indeed 
with the produce of the United Kingdom as regarded bar and 
pigiron. Whatever the financial results of tradeas regarded makers’ 

rofits, the volume of production had been able to hold its own. 

he cycling trade appeared to have taken a very firm root in the 
district, and he had reason to believe that the products of Wolver- 
hampton in that respect were running a very close race with 
Coventry. Then, notwithstanding the almost unparalleled 
depression in trade, there was a feature of congratulation 
as regarded the financial soundness of the district. He did not 
think such a state of things possible thirty years ago with trade in 
such a state of depression. During 1893 the number of bankrupt- 
cies had been 49, which was the lowest but two recorded during 
the past ten years. Dealing with the reverse state of the picture, 
Mr. Tildesley went on to lament the fact that some trades bad 
been conducted entirely on considerations of price and without any 
regard to the intrinsic value of the products. That was very 
disastrous, because the industrial supremacy of that district had 
not been built up by the volume of produce and low prices, 
but by the intrinsic value of its products. A gloomy picture 
was drawn by Mr. John Marston, who carried the meeting with 
him when he remarked, that as to the rating of the small machinery 
in factories, the thing, to the extent attempted, was absurd. If 
they carried the matter on to this degree they might as well rate 
the desks and stools in the offices. Mr. McBean held that as com- 
mercial men they should look more to their great Colonies for 
future trade. He thought they had almost immediate prospect in 
the extension of railways in India and Australia, and they hoped 
their merchant friends would tell them of something coming from 
Australia and South Africa. Mr. Cope was elected president of 
the Chamber for the ensuing year, and Mr. McBean vice-president. 








NOTES FROM LANCASHIRE. 
(From our own Correspondent.) 

Manchester.—What with the Whitsuntide holidays and the sub- 
sequent royal visit for the official opening of the Manchester Ship 
Canal, there will be a more or less general, almost entire suspension 
of both business and industrial operations well over the ensuing 
fortnight. Works and collieries are, in most cases, being closed 
altogether for five or six days, and the week following Whitsuntide 
will necessarily be very largely brokeninto. With this prospect, any 
rie een in the general condition of trade could scarcely be 
looked for, and it is not surprising that for the moment operations 
are almost at a standstill, transactions of any importance, wherever 
possible, being held over until after the holidays and the forth- 
coming public celebrations. Apart from this, however, the position 
continues about as unsatisfactory as it well could be. In all 
branches of the iron trade there would seem to be a steady shrink- 
age of requirements, makers in many cases complaining that they 
cannot get their customers to take even the iron they have bought, 
whilst prices persistently tend downwards, 

The Manchester Iron Exchange on Tuesday brought together 
about a fair average attendance, but there was again a general 
absence of business of any moment doing, sellers for the most part 
complaining that there were practically no inquiries of importance 
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prices, As regards pig iron, however, the tendenc 
to realy ttakoably downwards, and any transactions put throug’ 
re only possible at under the prices quoted last week. For 
Tsncashire pig iron prices nomina ly are unchai , but local 
makers have been compelled to give way to meet the competition 
of other brands offering ainst them, and they are scarcely now 
really quoting more than 1s, for forge to 42s, for foundry, less 24, 
¢ the works, these figures giving a basis of about 42s, for forge 
delivered in the Warrington district, which re resents one of their 
rincipal markets, and 44s. 6d. for forge delivered Manchester. 
Fincolnshire forge iron has, however, been quoted at as low as 34s, 
aot cach at the works, which is equal to about 40s. 2d. net cash 
delivered Warrington, and about 49s, 6d. delivered Manchester. 
This, however, may be taken as an exceptional figure, but in most 
pee makers would readily come within about 6d. if orders could 
be secured. For foundry qualities of Lincolnshire prices average 
about 41s. 6d. net cash, and for Derbyshire about 48s, to 48s. 6d., 
less 24, delivered Manchester. Outside brands offeri here are 
also easier, good foundry yrs mena being obtainable at about 
44s, to 44s. 6d. net cash delivered Manchester, whilst Eglinton 
might be bought at as low as 46s, to 46s, 3d. net prompt cash de- 
livered at the Lancashire ports, although makers are not quoting 
Jess than 46s. 6d. net cash, = 

The finished iron trade remains in much the same depressed con- 
dition as reported last week, makers being all short of orders, and 
increasingly anxious to secure new business, Prices are, however, 
without quotable change, bars averaging £5 10s, to £5 12s. 6d; 
Lancashire sheets, £7 5s, to £7 7s. 6d.; Staffordshire, £7 7s. 6d. to 
£7 10s.; and Lancashire hoops £5 17s. 6d. for random, and £6 2s. 6d. 
for special cut lengths, delivered Manchester or Liverpool, With 
regard to hoops, the reduction of 2s, 6d. per ton made by the 
Association last week has had no appreciable effect in bringing 
forward any increased home demand, whilst as regards export trade 
it has been altogether insufficient to meet foreign competition. 

Nut and bolt makers report only a very indifferent demand, 
excapt for some special requirements, and prices are cut excessively 
low to secure orders, 

The steel trade remains very quiet all through, with prices about 
as last quoted, hematites averaging about 53s. 6d., less 24, ordinary 
steel billets £4 to £4 2s, 6d. net cash, and steel boiler-plates £6 10s, 
to £6 12s. 6d, per ton, delivered in the Manchester district, 

The position as regards the engineering trades remains without 
any material change, and it is only in exceptional cases where 
establishments are more than very moderately supplied with orders 
to keep them going from hand to mouth. Here and there, as I 
have previously noted, on special work there is a fair amount of 
activity, and machinists in some cases are perhaps rather better 
off than they were, but in the er | engineering industries 
there is a very quiet tone generally, Only in exceptional cases are 
machine tool makers more than moderately off for orders, boiler 
makers are ually getting worse off for work, and the loco- 
motive building trade remains in a very depressed conditi 








there is in a good deal of talk about reducing wages, but I 
scarcely think the coalowners will combine in sufficient aa to 
carry out any very determined movement in this direction. The 
breaking away of one or two important collieries from the Coal 
Sales Association has been followed, I hear on very good authority, 
by one or two other large and important concerns disconnecti 
themselves from the Coalowners’ Federation, and all this indicates 
a want of unity which does not favour any successful issue to 
another movement on the wages question. 

Barrow.—The hematite pig iron trade is still depressed. There 
is not much demand on home account, and were it not for local or 
district orders businees would be very quiet indeed. The consump- 
tion of Bessemer iron in the district is considerable, as all but one 
of the large steel works are in full operation. A rather better 
business—as shown by shipments—is being done on foreign and 
Continental account; but generally speaking, there is no life in 
things. Prices are easy at 44s, 84d. warrant iron net cash sellers, 
and 44s, 74d. buyers ; while makers quote 45s. to 45s, 6d. per ton 
net, f.o.b., for Bessemer mixed numbers, 

The iron ore trade is quiet, although there is a fuller local con- 
sumption, Ordinary qualities are still quoted at 8s. 6d. to 9s, per 
ton net at mines, Stocks are held to a large extent at the mines. 

Stocks of Pig iron increased during last week 1941 tons, and now 
stand at 138,921 tons, or 44,298 tons more than on the 23rd Decem- 
ber last year. There are 36 furnaces in blast, compared with 32 
last week. There are now 39 furnaces standing idle. 

The steel trade is quiet in the Bessemer department, and orders 
for heavy rails are not offering to any considerable extent. There 
is very little business offering in home rails, but hopes are enter- 
tained that some good orders will be booked on Indian, Canadian, 
and general foreign account, Prices are steady at £3 15s. per ton 
for heavy sections, net f.o.b. There is nothing doing in light or 
colliery sections. 

In tin-plate bars there is a quiet demand, and the mills this 
week are stopped. There is a brisk demand for steel shipbuilding 
material, and makers are well sold forward, Ship plates are 
quoted at £5 7s, 6d. per ton, angles at £5 10s,, and boiler plates at 
£6, There is a small inquiry for billets and hoops, and heavy steel 
castings are still in demand. Other branches of the steel trade 
are quiet, 

Shipbuilders and engineers are busy, and are likely to be busier. 
The orders recently booked are having the effect of increasing the 
activity at local yards, and it is expected that in the course of the 
next two months 2000 more hands will be employed than at 
present. 

Coal and coke are in quiet demand, but prices are steady and 
supplies are liberal. East Coast coke is quoted at 17s. per ton 
delivered at West Coast furnaces, 

The shipments of pig iron from West Coast ports during the 
week have amounted to 5693 tons, compared with 5990 tons 
in the corresponding week of last year, a decrease of 297 tons. The 





With regard to the eight hours’ question, it would seem as if the 
Amalgamated Society of Engineers, although in the present state 
of trade they are not inclined to take any sort of general move- 
ment for securing the adoption of the forty-eight hours’ week, are 
adopting the policy of attempting to enforce it in certain selected 
establishments which they regard as specially situated, and I hear 
that one such large engineering establishment in the Manchester 
district has received an official request to concede the eight hours 
per day, but I understand that, so far at any rate, the men have 
not received any favourable reply to this demand. 

Some time back I referred to a feeling very prevalent amongst 
the mechanical engineers of this district that in connection with the 
approaching visit to Manchester of the Institution of Mechanical 
Engineers, the arrangements were being carried out in too 
much of a cut-and-dried fashion, without sufficient consideration 
of the general wishes of those in the district who are the most 
directly interested in the matter. Partly as a result of this feeling, 
and partly owing to a desire that when the members of the Institu- 
tion of Mechanical pe visit Manchester they shall not be 
treated in a less hospitable manner than has been the case in other 
important centres where agen meetings have been held, the 
mechanical engineers in the district purpose giving some special 
entertainment of their own, independent of the official programme, 
to the members of the Institute during the visit to Manchester, as 
some recognition or the courtesy with which individual local 
members have been treated when they have visited other industrial 
centres with the Institution during the last fifteen years. A small 
committee of those engineers who have most frequently attended 
the summer meetings of the Institution has been formed, and 
they have in hand the arrangement of some special entertainment. 
This has not yet taken actually final shape, but in all probability it 
will result in one of the local theatres being specially engaged for 
the members of the Institution, with a special performance on the 
occasion by one of the a opera companies, 

One of the chief matters of interest just now in this district is, 
of course, the approaching official opening of the Manchester Ship 
Canal by her Majesty the Queen, and active pre tions are now 
in progress for duly celebrating the event. There have been 
rumours during the last few days that possibly after all her 
Majesty may not actually go on board the Enchantress on the 
canal, owing to the anything but satisfactory condition of the 
water. I was on the canal — a day or two ago, over the first 
projected route from Latchford, and certainly in some portions of 
the canal, and especially in passing through the Barton Locks, the 
smell from the water was very offensive, whilst it was of a black, 
inky colour throughout. The officials of the Manchester Ship 
Canal have, however, received no intimation that her Majesty in- 
tends in any way to alter the arrangements, which in addition to 
& procession through the streets of Manchester and Salford, 
include a visit to the Ship Canal, where her Majesty 
is to embark on the Admiralty yacht Enchantress, and steam 
round the basin as far as Mode Wheel Locks, and escorted by gun- 
boats of the Royal Navy ; and so far as this portion of the canal 
is concerned the water is in a much more satisfactory condition 
than in other tg lower down, and apart from the prevailing 
dark, inky colour, is free from any offensive exhalations. The 
Ship Canal Company has reserved Trafford Wharf, where her 
Majesty will embark and return from the Ship Canal, exclusively 
for the shareholders and their friends, who are to be admitted at a 
small charge, whilst covered stands are being erected near the 
point at which her Majesty will embark, for which special ch 


nage of pig iron shipped this year amounts to 139,578 tons, 
compared with 93,468 tons in the corresponding period of last year, 
an increase of 44,298 tons. The exports of steel last week 
amounted to 11,065 tons, compared with 6936 tons in the same 
week of 1893, an increase of 4129 tons, The aggregate shipments 
of steel this year so far have reached 125,963 tons, comparing with 
154,475 tons in the same period of last year, a decrease of 28,512 
tons, 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 


THE South Yorkshire collieries, according to the official returns 
of the Hull Chamber of Commerce, forwaraed to Hull during April 
162,824 tons, as compared with 95,928 in the corresponding month 
of 1893, The increased tonnage last month is owing, of course, to 
the fact that last year there was the strike trouble at the Docks, 
and very little business was doing. The total weight of coal sent 
to Hull for the four months, April 30th, was 584,312, as com- 
pared with 482,312 tons for the similar period of 1893, Denaby 
Main again heads the list with 23,080 tons, New Sharlston coming 
second with 9928 tons, Carlton Main is third with 9824 tons, Monk 
Bretton fourth with 9640 tons, and Wharncliffe Silkstone fifth 
with 6904 tons. The total weight exported from Hull to foreign 
and other markets was 70,717 tons, against 30,330 for April of 
1893, The weight exported for the four months ending April last 
was 182,918 tons, against 123,140 for the corresponding four 
months of 1893. The principal foreign market last month was 
Sweden and Norway, to which there were sent 25,551 tons, against 
15,808 tons. Sweden and Norway, indeed, during the four months 
of this year have taken no less than 71,870 out of a total of 
182,918 tons. The next market of importance is North Russia, 
to which 15,829 tons were sent, as compared with xii for the 
corresponding month of 1893. Germany occupies third place with 
8228 tons, Denmark coming next with 7180. The steam coal 
trade has been in a brisk condition during April, although here 
the larger figures indicate the difference betwixt trade in its 
normal state and the drop caused by industrial disturbances, 

In the Barnsley district trade continues languid. At the majority 
of the pits the men are still working only two days a week. The 
tendency of prices is downwards, ‘Ihe interest at present centres 
in the gas-coal contracts. Whether an advance in price will be 
obtained or not largely depends upon the understanding come to 
amongst the coalowners to secure better terms, The tonnage 
forwarded to Lendon is less than the average, and prices are kept 
low through the keen competition of seaborne coal from the North. 
Silkstone coal makes at present from 9s, 6d. to 10s, 6d. per ton ; 
Barnsley house, from 8s, 6d, to 9s, 6d.; Flockton and other 
qualities, from about 7s. 6d. per ton. Steam coal is brisker, owing 
to the opening of the Baltic ports ; and a very large tonnage is at 
present being sent from the Barnsley district. Prices, however, 
are not more than maintained, Barnsley hards making from 8s, 9d. 
per ton ; inferior qualities, from 7s, per ton. Derbyshire and Notts 
coalowners are now competing keenly in manufacturing fuel, which 
is consequently duller than last reported. Slacks of good quality 
command from 4s. 6d. to 5s. 6d. per ton ; smudge and smail coal 
abundant, and easily. procurable at very low prices, Coke is in 
light demand at from 10s, 6d. to 12s, per ton. For local steel coke 
the quotation is 19s, per ton at the Sheffield station. Several of 
the railway companies are at present engaged stacking, and when 





6 


will, of course, be made. 
In anticipation of the holiday stoppages of the pits, there has 
been perhaps a little more inquiry coming forward in the coal 
trade, but this can scarcely be said to represent any real improve- 
ment, and very few collieries are working more than three and 
a-half to four days, with stocks still accumulating. So far as the 
Lancashire coalowners are concerned, there is practically no change 
in prices, the Coal Sales Association at a meeting held this week 
having decided that, with one isolated exception, official list 
rates should remain unaltered, but in the open market there 
isa good deal of very low cutting, and the tone all through is 
werk, At the pit mouth quoted prices ave lls, to 11s, 6d., 
up to 12s, in special cases for t coals, 10s, to 10s, 6d. for 
seconds, with sorts ranging, according to quality, from 
7s, 6d. to 8s, 6d. per ton, Engine classes of fuel are in fairly good 
demand, and the present limited output of slack meets with a 
ready sale, but prices are not more than maintained, owing to 
common coal being offered so low, through-and-through coal being 
readily obtainable at 6s. 6d. to 7s., with best slack quoted at 6s. to 
. -% and common averaging 5s. to 5s, 6d. per ton at the pit 
mouth, 
The shipping trade continues in a very depressed condition, and 
extremely low prices are being taken ; for steam coal delivered at 
the ports on the Mersey, orat the Partington tips on the Manchester 
Ship Canal, prices average about 8s. 3d. to 8s. 6d., but under even 
these fij is being taken in some cases, 
In view of the very unsatisfactory position in the coal trade, 








this p is pleted the coal companies concerned will have to 
diminish the employment given to their hands, 

The closing of one of the pits at Tankersley has caused some 
excitement in the South Yorkshire district. A deputation of the 
men waited upon Mr, T, C. Newton, of Messrs. Newton, Chambers, 
and Co,, Thorncliffe Collieries, last Saturday, to ask their recon- 
sideration of the decision to close the pit. Mr. Newton informed 
them that the pit has not been making a profit for a considerable 
time, and they could not ibly continue working it. The com- 
pany have promised to take on as many of their hands as they can 
find room for at their other pits. The workmen affected b 


uality of the continental steel is against its general adoption, 
n this connection it is somewhat remarkable that the Germans 
should be sending us inferior Bessemer while they are taking 
increased quantities of the finest Sheffield crucible steel. Siemens- 
Martin acid steel is quoted at £6 per ton; bar iron, £5 10s. to 
£5 15s, There has been a fair volume of business done in the 
heavy trades for April, and opinion pretty generally inclines to 
belief in a revival in the beginning of the autumn, when the 
demands from the Colonies commence to come in. 

In the lighter trades there is very little change to report. The 
cutlery manufacturers are still chafing at the delay in regard to 
the Wilson Tariff Bill. The South American markets continue 
very dull, but there is more doing with Australia, the Argentine 
Republic, and South Africa. The distribution of orders for files is 
very unequal, several firms being exceedingly busy on Russian and 
German account, while others cannot find more than half employ- 
ment for their hands. Dulness is also reported in the engineering 
and foundry establishments, Some very good orders have recently 
been received for saws, while scythes and similar articles have also 
been in good demand. The plentiful rains during April have had 
an excellent effect upon the grass, which is now at least a month 
or six weeks better than it was at this time last year. A favour- 
able outlook in the country districts is, therefore, agen the 
scythe and other implement makers to be well off for work. A 
very good business has been done of late in materials for bicycles, 
which are largely made here for the makers in southern districts. 

The exports of unwrought steel during April amounted to 
£155,642, as compared with £132,474 for April of last year. For 
the four completed months of the year the value is £570,985, 
against £523, for the corresponding period of 1893. Increases 
during last month were shown by Russia, Sweden and Norway, 
Denmark, Holland, Australasia, and British North America. The 
decreasing markets were Germany, France, the United States, and 
British East Indies. 

In hardware and cutlery the month’s business represented a value 
of £153,117, against £162,857. The increasing markets are Russia, 
Sweden and Norway, Germany, Holland, Belgium, France, Brazil, 
and Australasia, Decreases are exhibited by Spain and Canaries, 
United States—one half less—Foreign West Indies, Chili, Argentine 
Republic, British Possessions in South Africa, and British North 
America. For the completed period of the year to April 30th the 
aggregate value of exports has been £597,267, against £680,596 for 
the four months of 1803, 








THE NORTH OF ENGLAND. 
(From our own Correspondent.) 

A MORE unsatisfactory state of business is this week reported by 
those engaged in the iron and allied trades of this district than 
has been experienced previously this year, and the general down- 
ward tendency of prices is keeping buyers off, for none of them 
naturally is disposed to purchase in a falling market. The turn 
the business has taken is exceedingly disappointing, and is far 
removed from the anticipations formed in the early part of the 
year. The better trade that was done has proved to be after all 
only a spurt, and is not a regular revival, such as many hoped 
that it would be. The improvement was very partial, and was 
chiefly confined to the shipbuilding industry and those branches 
of the iron and other trades that are largely dependent upon it for 
work, If it had been attended by advances in freights it might 
have continued, but these are as poor as ever in most directions, and 
thus the activity has gone off, and almost all that was gained in 
prices of vessels and the materials for building them has been lost. 
As far as regards pig iron, it is often the case that when in the 
first month or two of the year there is a ‘‘ boom,” a falling off fol- 
lows in May or June, atter the spring shipments have been made. 
These months are generally slacker than March and April, as the 
exports are smaller, and this being so there is seldom a rise 
in prices in the summer. Consumers and merchants, therefore, 
think they are running no risks in postponing the further 
distribution of orders, and by waiting they expect to be able to 
buy more favourably. This is especially so in the case of pig iron, 
for though it is scarce in makers’ hands there is plenty in the 
public stores, and it is to be had at reduced prices, because disap- 
pointed holders seeing no chance of making anything out of them 
for the next few months, but rather will they incur further expense, 
are glad to get rid of them, and they are thus underselling the 
makers and weakening the market. 

The Cleveland Ironmasters’ statistics for April have not had the 
effect of strengthening the market, but rather the reverse, though 
they were good, seeing that a decrease in the stock of Cleveland 
pig iron by 9867 tons was reported, but this did not come up to the 
expectations of the general body of traders, who, when shipments 
were good, and Cunnal’s store had been depleted to the extent of 
10,958 tons, naturally expected a larger decrease, not less than 
15,000 tons in the aggregate, instead of one of less than the decrease 
in the warrant stores alone. When therefore it was shown that 
makers had increased their stocks — Middlesbrough makers 
by 4138 tons—the market was rather detrimentally affected, 
more especially as it had been reported that pig iron was very 
scarce in their hands during the month. In the returns it is shown 
that 94 furnaces were in operation at the end of April against 92 
at the end of March, and 87 at the corresponding period of last 
year. Of these 94 furnaces 51 were producing Cleveland pig iron 
—the same number as at the end of March—and 43 hematite, 
spiegel, and basic pig—two more than at close of March. The 
production of Cleveland pig iron was 115,571 tons during the 
month — 444 tons decrease on March—and 130,777 tons 
hematite, &c.—690 tons decrease on March—total 246,348 tons— 
decrease 1134 tons. The total stock of Cleveland pig iron was 
143,303 tons, of which 41,458 tons were held in makers’ hands 
unsold—or not much more than ten days’ production—and 100,587 
tons were in Connal’s warrant stores, 

Pig iron prices have generally become easier, and No. 3 
Cleveland g.m.b. has been quoted 35s. 9d. per ton for early 
f.o.b. delivery by merchants who have taken 35s, 6d. in some cases, 
a figure at which producers will not at present look, though some 
of them are getting rather short of orders. Merchants, how- 
ever, can readily get warrants to enable them to supply iron 
at this price. Cleveland warrants have dropped to 30s. 6d. 
cash, and all other warrants are down. There has already 
this month been a decrease of 1777 tons in Connal’s stores, the 
quantity held on Wednesday night being 98,810 tons. No. 4 
Cleveland foundry pigs are still scarce, and realise about as much 
as No. 3. Grey forge is rather more plentiful, and is easier in 
price, some business being done at 35s., but 35s, 3d. is usually 
quoted, Lower prices are taken for East Coast hematite pig iron, 
and the supply appears to be in excess of the requirements, both 
in this district and the West Coast. For mixed numbers of East 
Coast hematite pig iron 44s. 6d. per ton will readily be taken, and 





about 500. It is generally expected that other owners working the 
thin seams will have to take similar steps. In Derbyshire the 
Apperknowle Colliery is likely to be closed, The manager, Mr. 

gar Ward, informed a deputation of the men, who number 
about 200, that nothing could now save the colliery unless a sub- 
stantial reduction in wages was conceded. 

The iron trade seems a little weaker. Hematites are quoted, 
delivered in the district, at from 52s, 6d. to 53s. 6d. per ton, which 
is 6d. lower than last quotations. Forge iron makes 40s. per ton. 
The report as to the steel trade this week is not so bright. A good 
deal of work isin hand on account of the Government and English 
railway companies which keeps our principal firms pretty busy, 
but it is complained that there is not much work doing otherwise. 
The Germans are making vigorous efforts to get into the Sheffield 
trade with Bessemer steel. They are offering some brands as low 
as £4 4s, per ton delivered, which is 26s. per ton below Sheffield 





prices for trustworthy material, It is stated, however, that the 


some b has been done at 44s, 3d., though imported ore is 
becoming dearer on account of the advance in freights. Next 
Tuesday being practically a holiday, the usual weekly iron market 
will not be held. 

Mr. Edwin Wells, R.A., is to paint the portrait of Sir Lowthian 
Bell, Bart., F.R.S., which those engaged in the iron and allied 
trades of the country are to present to him in recognition of the 
great services he has rendered to metallurgy during the past half- 
century. A replica of the portrait is to be painted by the same 
artist, and placed in some public institution in Middlesbrough, 
with the iron trade of which town Sir Lowthian has been most 
intimately connected : in fact, he was one of the pioneers of the 
Cleveland iron trade. A meeting of the Portrait Testimonial 
Committee was held at Middlesbrough on Tuesday, Lieut.-Col. 
Davies, R,E.—of Messrs. Bolckow, Vaughan and Co,—in the chair. 
The joint honorary secretaries, Messrs. John T. Belk and John G. 
Swan, reported that Mr. Wells would shortly commence his work, 





and the subscription list is soon to be closed. ‘The hon, treasurer 
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is Mr. Edward Kirby, York City and County Bank, Middlesbrough. 

The Cleveland ironstone miners are this week taking a ballot as 
to their course of action, seeing that the employers refuse to 
advance their wages. The executive of the miners’ association 
express their opinion that the masters could and ought to give an 
advance. They ider the prospects and prices better and 
brighter than they were last spring. But that is undoubtedly 
taking a too sanguine view of the matter, and is not borne out by 
the reports given respecting trade during the last few weeks. The 
employers are quite ready to allow the men’s claim to go to 
arbitration. The men are certainly more fully employed than 
they were, as the blowing-in of furnaces on Cleveland and basic 
iron has caused a greater consumption of local ore, but realised 
prices have not mended except to a very small extent. 

Finished iron and steel manufacturers cannot give more en- 
couraging reports of their business—indeed, the demand for 
finished iron was not quieter at any time than it is at present, and 
work is slack at many places ; in fact, it is only active at the steel 
plate and angie mills. There are very few new orders in the 
market, and generally a lower range of prices is prevailing than 
was repo! at the commencement of the month. Steel ship 
plates have been sold at £5, steel boiler plates at £6; steel ship 
angles at £4 12s. 6d., warship plates at £4 17s. 6d., iron angles at 
£4 11s. 6d., and common iron at £4 17s. 6d. per ton, all less 
24 per cent. discount and f.o.t. The rail trade is very unsatisfac- 
tory, and there are sellers of heavy rails at £3 12s, 6d. per ton, 
net at works, 

The strike of the moulders at several of the shipyards and 
engineering works in this district because the employers cannot see 
their way to concede an advance of wages is coming to an end, the 
men resuming work, as they find that the masters are too strong 
to be coerced into giving in to what was undoubtedly an exorbi- 
tant and premature demand. The strikes which so frequently 
occur have led many employers to do all they can to lessen the 
amount of hard labour and to substitute machinery. One instance 
of this was given at the meeting of the North of England Gas 
Managers’ Association on Saturday by Mr. Bower, of the Hartle- 
pool and Waterworks, These later disputes, he said, had led 
to the introduction of gas engines. One of the shipbuilding firms 
in the Hartlepools had had some dispute with the enginemen and 
were not able to keep their works going satisfactorily. They, 
therefore, put down 12, 6, and 3}-horse power gas engines in order 
that they might be better able to cope with any dispute that might 
arise. The firm were perfectly satisfied not only with to 
the results of the working of these engines, but also with — 
to cost. Another shipyard had a 16-horse power gas engine which 
did the bulk of the turning and jobbing work with gas instead of 
steam. Several of the marine engineering and shipbuilding firms 
on the Tyne and Wear employ gas engines for driving heavy tools. 

As President of the North-East Coast Institution of Engineers 
and Shipbuilders, Ald. Thomas Richardson, Hartlepool, has been 
elected, and as Vice-Presidents, Mr. J. R. Fothergill, Professor 
Weighton, Mr. H. McColl, and Mr. M. Sanderson. 

With respect to the proposal to adopt the eight hours’ day at 
the Cleveland blast furnaces, the delegates of the men met the 
masters at Middlesbrough on Wednesday. They not only asked 
the employers to adopt the eight hours, but also to stop the 
furnaces for twenty-four hours sometime during the summer to 
enable the men to hold a demonstration. The employers had 
intimated to the men’s officials that while agreeing to meet them 
it was not to be understood that it implied any ability to fall in 
with the men’s wishes. After hearing what the men had to say 
the meeting adjourned, and the masters promised to communicate 
with the men’s association at no distant date. 











NOTES FROM SCOTLAND. 


(From our own Correspondent.) 

Tue Glasgow pig iron market has been weak, and prices have 
declined in the case of Scotch warrants about 6d. per ton from the 
prices at the close of last week. On several days a good deal of 
iron was dealt with. Cleveland iron has fallen about 3d., and 
hematite to a similar extent. tch warrants have sold from 
42s. 2d. to 41s. 94d. cash, Cleveland 35s. 74d. to 35s. 44d., Cumber- 
land hematite declining from 44s. 34d. to 44s. 

The prices of makers’ iron are as follow :—G.M.B., f.0.b. at 
Glasgow, No. 1, 43s. 6d.; No. 3, 42s,; Carnbroe, No. 1, 45s.; No. 3, 
44s,; Clyde, No. 1, 49s.; No. 3, 46s.; Gartsherrie, No. 1, 50s. 6d.; 
No. 3, 47s.; Summerlee, No. 1, 52s.; No. 3, 47s. 6d.; Calder, No. 1, 
52s. 6d.; No.3, 47s. 6d.; Coltness, No. 1, 55s. 6d.; No. 3, 50s. 6d.; 
Glengarnock, at Ardrossan, No. 1, 54s.; No. 3, 50s.; Eglinton, No. 1, 
47s.; No. 3, 44s. 6d.; Dalmellington, at Ayr, No. 1, 46s. 6d.; 
No. 3, 45s.; Shotts, at Leith, No. 1, 54s.; No. 3, 50s. 6d. 

The shipments of pig iron from Scottish ports in the week 
have amounted to only 5259 tons, compared with in the 
corresponding week oflast year. Of the total there was despatched 
to Germany 740 tons, Russia 500, Holland 345, Australia 320 
Canada 106, South America 190, France 18, Belgium 30, Spain 
and Portugal 180, other countries 620, the coastwise shipments 
being 2216, compared with 3610 in the corresponding week of last 

ear. 

: Several changes have occurred in the arrangement of the blast 
furnaces, the result of which seems to be that the output of ordi- 
nary iron is slightly increased. There are now 44 producing 
ordinary and special brands, 26 hematite, and three basic iron ; 
total, 73, compared with 71 in the corresponding week of last year. 
The home consumption of pig iron, both English and Scotch, is 
believed to be somewhat on the increase, but the exports are dis- 
appointing in amount. 

The manufactured iron trade in some of its branches is showing 
a good deal of activity. There is now much animation in the loco- 
motive and wagon-building shops, and fuller employment in the 
marine engineering branch. Of late, too, there 
more inquiry for malleable iron for the couniry trade. _ T; 
the business all over, however, employment is not nearly so 
as could be desired. The makers have had to contend with 
extreme competition and cutting of prices for certain articles, 
while they have so far had practically no relief in costs of produc- 
tion, except such as is now taking place in the easier prices of fuel. 

The demand for steel continues very , especially for ship- 
building material, larger quantities of which are — 
week by week. Scotch merchants have been making large pur- 
chases of steel | sew in the North of England, and although the 
requirements of the trade are extensive, the capacity of the steel 
works north and south is so great that it is all but impossible to 
obtain any increase in prices. At the same time it is undeniable 
that the steel makers are, as a whole, in a better position than for 
a number of years. The output was never so great as now, and 
while there has had to be considerable expenditure for the improve- 
ment of works, the better circumstan companies are believed 
to have been doing fairly well in the matter of profits. 

The information available regarding the export trade in iron and 
steel manufactured goods is not very encouraging, being to the 
effect that the trade for the present year so far is short to what it 
was last year. This applies almost all round, the returns of the 
exports showing a decrease in the value of manufactured iron and 
steel as well as machinery. The shipments of these goods from 
the Clyde in the past week embraced locomotives worth £10,350, 
sewing machines £8940, other a. £7077, steel goods 
£13,179, and miscellaneous iron goods £16,296. 

There is hardly any fault to be found this week with the position 
of the coal trade. No doubt shipments have been light on the 
West Coast, but this has been more than made up for by heavy 
increases on the East Coast. The total shipments reached 
177,037 tons, being 23,744 tons more than in the preceding week, 
and 24,400 over those of the corresponding week of last year. It 
is believed that shipments have been pushed forward in anticipation 
of trouble with the miners on the wages question. Home con- 


been rather | of 


sumers are purchasing steadily for manufacturing purposes. The 
market is at the present moment, however, in a very unsettled 
state, and prices cannot this week be quoted with anything like 
accuracy. 

The resolution of the Scotch coalmasterstoreduce wages 1s. perday 
from Monday last has met with pretty general opposition from the 
miners, who have been holding idle days to discuss the situation. 
The leaders of the men appear to be at a loss what to advise in 
these circumstances. That some reduction of wages was essential 
seems to be admitted on the side of the men, but the curtailment 
of 5s. per week all at once they as excessive. Of course 
the employers hold a different view. The reduction is not 
universal, there being one or two districts in which it has not yet 
been made, but these are expected to follow in due course, 








WALES AND ADJOINING COUNTIES. 


(From our own Correspondent.) 

On Saturday last I saw the largest collection of laden coal wagons 
at the Cardiff terminus of the Taff Vale Railway which I have 
ever seen. It was certainly a fine, but rather ominous picture. 
The variety of wagons, representing every colliery and every valley, 
the variety of coal, yielding all kinds, showed only too forcibly the 
slackness of the times, which have altered but little since my last 
despatch. 

The latest notes from ’Change, Cardiff, are that no material 
improvement in any department can be seen, and if steam coal 
for ays. #4 shipment was moving off with tolerable activity, there 
was the old sluggishness in the booking of forward business. 

The colliers are now beginning to feel that the next audit will 
show that the advances, for the time, are ended, unless we get one 
of the occasional spurts which follow in the track of sensational 
rumours, one of which is being discussed this week at the docks 
—the possibility of disturbance in India, At many collieries 
I have noticed of late idle days amongst the incidental occur- 
rences some of them not sanctioned by “Mabon.” The slack- 
ness which appears to have set in has put an effectual stop 
to discussions about limiting the output. The question now to 
the front is the Eight Hours’ Bill, and colliers are about to signify 
by ballot their opinion pro and con. The local Gouin tat a 

sense decision has endorsed the suggestion given in THE 
ENGINEER last week, to weigh well how far a mechanical cut-and- 
dry rule can be foliowed, where collieries differ so much from one 
another in the case of the relative distance from the bottom of the 
shaft to the ‘‘ working face.” And colliers have been warned to 
take heed not to handicap the coalowners whose workings extend 
for miles, with those who have only just ‘opened out,” and who 
consequently can give quicker and larger output. 

There are many who entertain the ‘‘ common-sense notion,” and 
regard the measure as an unwise interference, certainly not called 
for by any complaint of hardships on the part of the collier. 

Latest quotations, Cardiff, are:—Best steam, lls. 3d. to 11s. 6d.; 
seconds, 10s. 3d. to 10s. 6d.; inferior, 9s. 9d. to 10s.; best Mon- 
mouthshire, 10s. to 10s. 6d.; ordinary small, 5s, to 5s, 6d.; best, 
5s. 9d. to 6s. In house coal the same slackness prevails, with 
every likelihood of increasing. -Present prices are :—Best, 11s. to 
lls. 6d.; Rhondda No. 3, 10s. 9d. to 1ls.; brush, 9s. to 9s. 3d.; 
small, 7s. to 7s. 3d.; No. 2 Rhondda. 8s, 9d. to 9s.; through, 7s. to 
7s. 3d.; small, 5s. to 5s, 3d. 

The drooping prices in coal affect more or less all other local 
industries; furnace coke is selling at 14s. 6d. to 15s., and good 
foundry at lds. 6d. to 16s, Cardiff. Swansea prices for furnace 
are still lower, 12s, to 12s. 6d., foundry best 17s. 6d. to 18s, 6d. 
Patent fuel shows no improvement, and prices are receding, 
Cardiff figures are 10s. 9d. to 11s. 3d., Swansea 10s, 6d. to 10s. 9d. 
Pitwood is a little more in request, and some fine cargoes have 
come in, one for Tapson and Co, Prices remain at 15s, 6d., and 
this is very likely to continue. 

In the iron and steel trade there are certainly more inquiries for 
rails and sleepers. Fairly good rail orders are being worked off 
in the district, one notably for the Transvaal. In steel bars there 
is an average make, Cyfarthfa doing tolerably well. Competition 
continues keen, Harrington sending bars and even crop ends, 
Ulverstone and Millom pig in tolerable quantities. 

Quotations remain much about the same. The prices on ’Change, 
Swansea, mid-week, were as follows :—Glasgow pig iron warrants 
lower, 41s, 10}d.; Middlesbrough, 35s. 6d.; hematite, 44s. is 
Welsh bars, £4 15s. to £5 ; steel rails, heavy, £3 15s. to £3 17s. 6d.; 
light, £4 10s. to £4 1is.; steel sheets, £6 5s, to £6 10s.; iron, the 
same; Bessemer steel bars, £4 to £4 2s. 6d.; Siemens, best, 
£4 5s, to £4 7s. 6d.; second best, £4 to £4 2s. 6d., cash, less 24. 

In tin-plate the lessening of works continues, and at the same 
time I see two announcements of new companies, showing that 
there are capitalists with hope in the future. On ‘Change, Swan- 
sea, it was noticed this week that there was a greater disposition 
to buy plates, but that makers held aloof, and would only sell to 
keep the mills going, as better prices are — as certain. 
Pros improving, and prices looking up :—. mers, 10s. 3d. 
to 10s. 6d.; Siemens, 10s. 6d. to 10s, od; charcoal, 11s. 9d. to 
12s, 6d.; ternes, 20s. to 24s. 6d. 

At Briton Ferry the six mills at the Villiers tin-plate works, 
four at Vernon, three at Baglan, and two at Gwalia were busily 
occupied during the past week, and it is expected that at the last- 
named place another mill will be started shortly. 

The two new companies projected are the Foxhole, capital 
£20,000, in £50 shares, to carry on the business of iron, steel, an 
tin-plate manufacturers, iron founders, steel converters, and col- 
liery proprietors. Subscribers include ——— capitalists, 
amongst whom are Mr. R. Cory, Cardiff, Messrs. Glassbrook, 
Richard, Daniel, Swansea. The other ay is the Earlswood 
Tin-plate Company, capital £12,000, in £10 shares. The articles 
association have been signed, certificates of incorporation re- 
ceived, and an early start is expected. The subscribers include 
W. H. P. Jenkins, her. E. E. Bevan, late Mayor of Neath, Dr. 
Pegge, and others. 

ewport, Mon., is by no means behind in supplying instances of 
rapid shipment. The Ivan, one of the Bates Line, Liverpool, 
entered the Alexandra Dock at 6 p.m. on Thursday, and went 
under the tip at 6.30 to load coal for Bombay, and at an early hour 
on Saturday—9.30 a.m.—the loading of 5700 tons of Powell Duffryn 
coal was completed. She was only thirty-nine hours under the - 
Large steamers continue a feature both at Newport and Cardiff. 
At Newport, Mon., the Southern Cross is now lying in the 
Alexandra Dock, and is the largest steamer that has ever entered. 
She discharged over 8000 tons of cotton at Havre, and is to load at 
Newport 8000 tons of cargo, including 4500 tons steel rails and 
sleepers, also timber and railway wagons for the Transvaal Rail- 
way. Loading began on Monday. | agents, Rennie, Wilkin- 
son, and Co. 

The big steamer at Cardiff this week is the Ikbal, of Liverpool. 
Her length is 445ft.; net tonnage, 3506. She is fitted with triple- 
expansion engines of 3000 indicated horse-power. The Ikbal has 
four masts, and her decks are steel. She will take out, including 
bunker coal, 8000 tons of coal for Bombay. 

Another novelty at Cardiff this week is the steamer Sagamore, 
of Antwerp, now in Roath Dock. She was built last year at 
—— by ee — _ —— American re agp 

rinciple, is built entirely of steel, an a carrying capacity o' 
5500 tons, and a draught. of 19}ft. The engine-room is fitted with 
the latest appliances, one being a tube for ejecting ashes by steam. 
She is supp ied with triple-expansion engines, and has an average 

of 11 knots, on a consumption of from 16 to 17 tons per 
ss has eight hatches, flush with the deck, and no “ ’tween 
ec > 

The reduction which the coalowners of the Forest of Dean have 








made to buyers appears to have answered well. Last week Light- 
mow, Foxes Bridge, and Trafalgar Collieries, employing 2000 men, 
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worked every day ; and an improvement was shown 
Fancy, Crump Meadow, and the smaller collieries, oo i 
Local Bills continue to show progress in the House of Lord 
The Port Talbot Company Bill, Aberdare Local Water Bill 
and Abertillery Local Board Gas and Water Bill have passed thé 
third reading. The Bute Dock Bill is being conducted with 
vigour and ability. Clauses in the Bill compellin railwa 
pos or to provide sidings for the storage of coal fe rte 
ejected. 
The Dean Forest colliers are going to have a ballot u 
Eight Hours’ Bill, ile 








NOTES FROM GERMANY. 


(From our own Correspondent.) 

ALL through last week the different branches of the iron and 
steel trade over here have remained pretty satisfactorily occupied 
Most sorts of pig iron are briskly called for generally, and prices 
are firm, if not rising. With regard to the conelictesed iron 
trade, a very good employment is reported in all branches, quota- 
tions showing a strong inclination to improve. On the Silesian 
iron market increasing activity is noticeable, the blast furnace 
works being regularly and quite satisfactorily occupied, while the 
malleable iron business remains in a most lively condition. Demand 
and sale have been steadily improving upon the week, which 
naturally led to a further omy xe, Ben prices. One works is re. 
oie to have raised the price for M. 10 p.t., basis quotation 

ing now M, 115 p.t., against M. 92 p.t. in the beginning of the 
year. 

Most favourable accounts continue to be given regarding the 
situation of the Austro-Hungarian iron market. Pig iron is in 
very good request ; stocks are decreasing. The tendency of prices 
is firm, but a general rise in quotations is not likely to take place 
in the immediate future, as foreign competition continues to 
increase, In North Bohemia and in Galicia prices are exceedingly 
low, but makers have not ventured upon an advance as yet 
because the German firms are selling at ridiculously low rates, 
The demand for finished iron is steadily improving, and most of 
the works have been obliged to stipulate aiiee long terms for de- 
livery. The bar and girder trade has not been so well occupied for 
years, and there is also much briskness noticeable in the plate and 
sheet de ent. The steel trade, on the other hand, is 
moderately employed, owing to the still rather limited inquiry that 
is coming in for railway requirements. 

Business on the French iron market moves on rather quietly, 
but up to date both the raw and the finished iron departments 
have mn regularly occupied. Consumption is about equal to 
production, and the conditition of prices altogether firm. Mer. 
chant bars are still standing at 155f. p.t., while for iron plates 
165f. p.t. is the price generally quoted. 

In the Belgian iron industry there are few signs of any improve- 
ment. Demand is reported to be weak in ‘all departments, and 
prices are consequently maintained with some difficulty. This is 

rticularly the case with bars, while girders have been rather 

tter inquired for of late, owing to a fair activity in the building 
line. According to the Semaine Industrielle the production of the 
Belgian steel works in 1893 has been as under :— 





Steelworks. Production. Possible production. 
Tons. ‘ons. 

Cockerill oo 0s «cc, ERROR 20 ac os oo CD 
ee dl eres ' | 
La Louviere.. .. .. 45,000 .. .. .. .. 90,000 
Thuy le Chiteau.. .. _ os 00 ce «s, ee 
Oo Sea _ os ce ee oo Bene 
ee eee lee 
has s« “on 2s 7,080 se oo o« os SEROD 
La Providence .. .. _ on ae a0 «0 ee 

Total .. .. .. 278,500 957,000 


Demand and sale have continued very favourable on the Rhenish- 
Westphalian iron market, and the advanced prices of former weeks 
are well maintained ; a further rise in quotations, however, cannot 
reasonably be expected to take place until a very general improve- 
ment in demand has set in. The iron ore trade is in a decidedly 
better condition now than for many months past ; both in the 
Siegerland and in Nassau the output of the mines has increased, and 
there is every probability that prices will be advanced before long. 
Hereand thereattempts at higher quotation have already been made; 
where small lots for immediate delivery are required, buyers appear 
to be quite willing to pay a few marks more. Spathose iron ore is 

nail M. 7°20 p.t. at the present moment, roasted do. fetching 

- 10°80 to 11°50 p.t., which showsan advance of about M, 1 p.t. against 
last week. The satisfactory demand for pig iron has continued, 
and even improved upon the week ; with regard to the different 
sorts, spiegeleisen meets with a fair inquiry and there is also a 
pretty lively business done in forge and foundry pig. Prices 
remain stationary. The malleable iron business shows much anima- 
tion, and prices are very firm all round, For bars and also for 
girders inquiries on home t are , but there is next 
to nothing done in export. The employment in the hoop trade is 
exceedingly brisk, the greater part of the mills having sold their 
production up to end of third quarter. Concerning demand, the 

late and sheet department may be considered in a fair condition, 

ut there is, ortunately, not the slightest symptom of an 
improvement in prices ; plates especially show much weakness in 
that direction. Drawn wire has improved upon the week, while 
rivets, on the other hand, remain in poor request. There is still 
not much doing at the foundries and machine factories, and prices 
continue disappointingly low. 











Lonpon County CounciL TgcHNicaL Epucation Board.— 
With a view of promoting a better understanding of the needs 
and desires of the various trades in the mutter of technical educa- 
tion, it is proposed to hold, during the months of June and July 
next, a series of public conferences between the representatives of 
the eos ser London industries. It is hoped by a free and prac- 
tical discussion among those actually concerned in industry, to 
elicit useful information as to what kind of technical education is 
required in each case, in what way the existing provision is de- 
fective, how it can be rendered more efficient, and what steps can 
be taken to bring it to the notice of the young workman or the 
apprentice. Each conference will be strictly confined to repre- 
sentative — men belonging to one particular group of trades. 
Every trade union belonging to the group will be asked to nomi- 
nate delegates, — Sr Association will be similarly 
invited. The London Chamber of Commerce and the London Trades’ 
Council will also be asked to designate other representative em- 
= and workmen. The meetings will take place from 8 bam 
to 10 p.m., probably at the County Hall, Spring- ens, on dates 
to be subsequently announced. Admission will be by ticket, 
which will be forwarded direct to each delegate whose name and 
address has been sent to the office of the Technical Education 
Board, Every delegate will, if possible, be supplied with a full 
list of the classes and other forms of instruction already existing 
in London, which bear upon his industry ; and the conference will 
be invited to discuss the existing provision of technical education 
in London suitable for the particular group of trades ; in what 
manner it can be made more useful, and in what direction its ex- 
tension or development is most needed. The first meeting will be 
devoted to the building and furniture trades. The three subse- 
quent meetings will follow at fortnightly intervals, and will deal 
respectively with the engineering, shipbuilding, and metal trades ; 
the book, paper, and printing trades; and the clothing, leather, 
and miscellaneous trades. The names and addresses of repre- 
sentatives should be sent at once to the Secretary of the Technical 
Educational Board, 13, Spring-gardens, 8.W., from whom any 
further particulars can be obtained. 
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LAUNCHES AND TRIAL TRIPS. 


th inst. Messrs. Ropner and Son 
Se role screw steamer of the following 
limensions, viz.:—Length over all, 337ft.; breadth, 
dn Gin,; depth moulded, 27ft. bin. She will be 
classed 100 Al at Lloyd’s, and carry 4850 tons 
deadweight on Lloyd’s freeboard ; she has been 
puilt off the spar decked rule, with full poop and 
top gallant forecastle, cellular bottom for water 
betlast and will have all the latest improvements 
for a first-class cargo steamer. Heer triple-expan- 
sion engines ane ot Messrs. Blair and Co., of 
1100 indicated horse-power, with two large steel 
boilers working at 1601b. She has been built for 
Bergen owners, and the name of Livstakken was 
‘ven to her by Miss Mabel Ropner, of Preston 


all. , 

‘uesday there was launched from the ship- 
BS, of Messrs. C. S. Swan and Hunter, 
Wallsend, a steel screw steamer of the following 
dimensions :—Length over all, 413ft.; breadth, 
47ft.; depth moulded, 31ft. 6in, The vessel is 
built on the three-deck rule, to be classed 100 Al 
at Lloyd’s, with Board of Trade passenger certi- 
ficate, and has long poop, long bridge-house 
amidships, and topgallant forecastle, cellular 
double bottom all fore and aft, very complete 
appiiances for the rapid loading and discharging 
ps cargo. The engines are by the Wallsend Slip- 
way and Engineering Company, Wallsend, with 
cylinders 27in., 44in., and 7lin, by 5lin, stroke, 
with two large double-ended boilers 15ft. hy 17ft., 
180 lb. working pressure. The vessel has been 
built to the order of Messrs. T. and J. Harrison, 
Liverpool. On leaving the ways she was named 
the Musician by Miss Constance Hill, of Coventry. 

The Campbeltown Shipbuilding Company 
launched from the yard at Campbeltown—Clyde 
—on Monday, a handsomely modelled steel screw 
steamer of 2000 tons deadweight. The engines, 
which are triple-expansion, are bein — by 
Messrs. Kincaid and Co., Clyde Foundry, 
Greenock. The steamer has long raised quarter 
deck aft, and part awning deck forward, water 
ballast in cellular double bottom, complete and 
speedy pumping arrang ts, steam and screw- 
steering gears, steam windlass, and all the latest 
improvements for navigating the ~ economi- 
cally, and for the speedy loading and discharging 
of cargo, including large steam winches, Steam 
will be supplied by a large boiler working ata 
pressure 0! 160lb, The average speed, loaded at 
sea, is to be 94 knots on a small consumption of 
fuel. The vessel has been built to class 100 Al at 
Lloyd's, under special survey, for Messrs, Lewis 
and Uo,, Aberdovey, North Wales, and is intended 
for their general trade. The steamer was 
named Eira by Miss Thomson, U. P. Manse, 
Campbeltown. 

Messrs. Vosper and Co., of Broad-street, Ports- 
mouth, on Monday, May 7th, launched a steel 
yacht called the Lucerna. She is built to the 
order of Mr. R. Harvey, of Nenagh, Jreland, and 
is the largest of the type of boat yet fitted with 
their oil engine, It is surprising to find the large 
amount of accommodation in such a small boat ; 
she is only 50ft. overall, 40ft. on the water-line, 
and yet has a saloon 12ft. long. Her sleepin 
cabin is 9ft. long, besides pantry, lavatory, an 
other offices, She is handsomely fitted up with 
teak and maple panels, the cushions and paddings 
being of crimson velvet, and is also fitted with 
two masts to lower for going through bridges and 
canals, The machinery consists of a 16 brake 
horse-power oil engine, and she carries sufficient 
oil to run 400 miles ; this is a very great advan- 
tage in small boats. Mrs, Harvey performed the 
launching ceremony, which was done without the 
slightest hitch, As soon as the bottle broke 
against her bows she glided into the water, amidst 
the cheers of the workmen. The engines are of 
a similar design, but r than those fitted in the 
boat lately supplied to the Sultan of Zanzibar by 
Messrs. Vosper and Co. That boat was built of 
teak, and was also very handsomely fitted. 

On Saturday afternoon, the 5th inst., Messrs. 
Craig, Taylor, and Co. launched from their 
Thornaby shipbuilding yard, Thornaby-on-Tees, 
the second of two very handsome steel screw 
steamers which they have built for Messrs. A. C. 
de Freitas and Co., of Hamburg, for their South 
American trade. The dimensions are 288ft. by 
4lft. by 24ft. 74in. depth moulded. The vessel 
is built to the highest class in Bureau Veritas, to 
the awning deck rule, and is on the web frame 
principle, with cellular bottom for water ballast 
right fore and aft ; it is also constructed to pass 
the German law requirements, She is rigged asa 
two-masted sch , with telescopic masts ; has 
six powerful steam winches and steam steering 
gear by Messrs, Robert Roger and Co., patent 
direct steam windlass by Messrs, Emerson, 
Walker, and Thompson Bros.; Hastie’s screw 
“ead aft, and all modern improvements to fit her 
or her special trade. She has also very superior 
passenger accommodation in large deck-house 
amidships, includi handsome smoke room, 
The engines are being constructed by Messrs. 
Blair and Co,, the cylinders being 2lin., 35in., 
d/in., by 39in. stroke, two steel boilers, 160 lb, 
pressure. The vessel has been built under the 
superintendence of Mr. Heinr. Wiengreen and 
Mr. C. Hansen, the representatives of the owners. 
The vessel was named Ithaka by Mrs. Herbert 
Taylor, wife of one of the builders. 

On Monday afternoon there was launched from 
the Cleveland Duckyard of Sir Raylton Dixon 
and Cv,, Middlesbrough, a steel screw steamer of 
the partial awning deck type, which has been 
built to the order of Messrs. Bellamy and Co., of 
Plymouth. The principal dimensions are :— 
Length, 298ft.; beam, 40ft.; depth moulded, 21ft. 
2}i.» and the deadweight carrying capacity will be 
about 3600 tons, Theawning deck and quarter deck 
are of iron, the main deck of steel. eb frames 
are fitted throughout the holds and the ship is 
divided into water-tight compartments by six 
steel bulkheads, The vessel will be rigged as a 
fore-and-aft schooner, with pole masts of steel, 
Which will be fitted with Sidgwick’s patent hinge 
arrangement, enabling the topmasts to be 
pomplly lowered for passing under bridges, &c. 

e propelling machinery will be fitted by Messrs, 
Thos, Richardson and Sons, of Hartlepool, the 
cylinders of the engines being 22in., 35in., 59in. by 
39in., with two "i steel boilers working at 
160 1b, pressure per square inch, As the steamer 
was leaving the ways she was named the Maristow 











by Miss Jessie Bellamy, daughter of the owner. 
This is the fourth steamer constructed by the 
same builders for Messrs, Bellamy and Co., and 
is intended to replace a vessel of similar name 
which they have recently disposed of. The build- 
ing of the steamer has been carried out under 
the superintendence of Mr. George Walker, 
naval architect, of London, 








THE PATENT JOURNAL. 
Condensed from ‘‘ The poet Oficial Journal of 


Application for Letters Patent. 

*,* When Lye ye Fay Manor rye " the 
name an e communica’ party are 
printed in italics. 

25th April, 1894. 

8198. Cup for Dainkina Purposes, M. Gray, London. 

8199. — and Pavine Tixes, &., E. D. Lowy, 

mdon. 

8200. Composine Stick, 0. Beck and O. Beck, J.ondon. 

8201. Draw-orr Cocks or Taps, O. P. Ziichner, 


ndon, 
8202. WHeeLs for Vevocipepes, &c., J. G. Stidder, 

mdon. 
8203. Formine the Joints of Pires, J. G. Stidder, 

London 


8204. Smoke Prevenrine Cuimney, H. G. F. Barham, 
Bridgwater. 

8205. Tues, C. Faulkner, F., W. E., and W. H. Lloyd, 
London. 

8206. Sianats, G. H. A. Bowles and L. E, Chagniat, 
London. 

8207. Srimir Lamps for Harr-pressers, J. Michel, 


ndon. 

8208. Puririers for Seraratinc Dust, W. W. Willis, 
London. 

8209. MANUFACTURE of MouLDED CaNnDLEs, F, Cuairan, 
London. 

8210. Screw Prore.iers, C. A. Knowelden and T. 
Armstrong, London. 

8211. Stirrup, T. G. Withers and 8. Withers, London. 

8212. TreaTine Baruey, F. W. M. Karsten.—(E. Kas- 
ten, Germany.) 

8213. Zusc Waite Paints, W. C. Horne, London. 

$214. AnvusTING SpecracLe Frames, W. L. Hosking, 


8215. AUTOMATIC CURRENT Disrrisutor, I. Bielski, 
London. 
8216. Maton Spiint Currina Macuings, C. R. E. Bell, 


mdon. 
8217. New Game, &c., C. 8. Jones and H. C. Collier, 
London. 
8218. Extecrric Sicnats, C. 8. Jones and H. C. Collier, 
ndon, 
8219. Lock for Cyciks and Venicies, W. J. Webb, 
mdon. 
8220. Pneumatic Tires for Cycies, P. C. E. Garnaud, 
London. 
8221. eee Tires and Wuee ts, &c., F. King, 
m. 


London. 

8222. Rotvers, J. Y. Johnson.—(E C. de Bollemont, 
France.) 

8223. Rackets, Drum BatrLepores, &c., J. A. Baker, 
London. 

8224. Evecrric Licutino, J. G. W. Aldridge, London. 

8225. Pozzie for Apvertisinc, H. D. Brandreth, 
London. 

8226. Stgzam BorLers and Cuimyeys, A. R. Bennett, 
London. 

8227. SOUNDING-BoARDs of P1aNorortes, R. W. Kurka, 
Lendon. 

8228. Lockine the Lips of Tosacco Jars, H. J. W. 
Fosbery, London. 

8229. ConTRoLLING the Pourine of Liquips from 
Bort.es, J. Maggi, London. 

8230. Pneumatic Tires, F. J. J. Glynn and The 
Palmer Tire, Limited, London. 

8231. Fruit Baskets, F. Nixon, London. 

8232. Paper Fasteners, 8. H. Crocker, London. 

8233. Fixinc Merat Furniture Firtines, G. W. L. 
White, jun., London. 


26th April, 1894. 

8234. FasTeNiNGs for GarMENTs, M. Morris, London. 

8235. PLATE-wAsHING Macuine, G. W. B. Crees and 
Crees and Co., London. 

8236. Toys, F. W. 8. Stokes, London. 

8237. Compositions for CLeaninc LEATHERS, &c., A. 
Peacock, London. 

= ‘crac Apraratvus, A. B. H. Clerke, 


ristol. 
8239. PHotocRaPHic Camera SHutrers, J. F. Parsons, 

Bristol. 
8240. CemLina Rose, F. W. Ball and J. H. Winter, 

Bristol. 


8241. Opa Giass Monument, A. Webb and W. E. 
Reynolds, Birmingham. 

8242. Drivino Po.uey, J. Dymond, Crediton. 

8243. Insectors, T. Hands and J. Malam, Co. Fer- 
managh, 

8244. InpicaTING Mecuanism for Gas MeErTERs, T. 
Bradbear, London. 

8245. Crc_e Pump, J. Adair, Waterford. 

8246. Knire CLeaner, C. Cliffe, Bradford. 

8247. Cycxes, J. Stewart, jun., Glasgow. 

8248. HanpLes for Entree Disues, T. Latham and E. 
Morton, Birmingham. 

8249. PNEUMATIC-TIRE INFLATORS, R. F. Hall, Bir- 
mingham. 

8250. Crimpinc the Human Harr, R. Garner, Bir- 
mingham. 

8251. SHuTtLe Motions of Looms for Weavine, H. 
Bourgeois, Manchester. 

8252, Curmneys for Mitts, A. Platt-Higgins, Man- 
chester. 

8253. Apparatus for Dryinc Woot, J. Langfield, 
Manchester. 

8254 ScHoot Siates, 8S. Shore, H. Moss, and E. 
Clough, Manchester. 

8255. A New SHARPENER for Penciis, R. Parson, 
Crewkerne. 

8256. Lip Fastentnes, D. H. Croll and C. De Vere 
Grant, Hertfordshire. 

— SypHons for WarTerR-cLosets, W. Ross, jun., 


iW. 

8258. Knire for Trimmino Tyrs, M. H. Whittaker, 
Scarborough. 

8259. Carvino Forks, F. Stockdale, Burnley. 

8260. Fire-pLaces, A. Brown and R. B. Barr, 


Glasgow. 
8261. Apparatus for WasHina C.LotHes, H. Lean, 
Bradfo: 
— Appiiances for Casks, C. March and C. W. Cox, 
we 
8263. Stop-cocks, J. Shanks, jun., and R. Burnside, 


Log oa 

8264. Propucino ARTIFICIAL LicHTNING, 8. G. Horton, 
Woolwich. 

£265. CenrriroGgaL LusBzicators, M. Burton and G, H. 
Harrison, Yorkshire. 

8266. Hypravutic Rams and Pumps, &c., J. Keith, 


Glasgow. 

8267. Maxina Knives and Forks, W. G. Hudson, 
Sheffield. 

8268. CycLe Mupavarps, J. B. Fulton, Glasgow. 

8269. Looms, J. and A. Muir, Glasgow. 

8270. Drivine Cuar, R. F, Hall, Birmingham. 

8271. Crane Weicuer, R. D. Waddell and G. Crowe, 


don. 

8272. Connections for Pires, D. Thompson, Barrow- 
in-Furness. 

8273. ELecrric Licut Penpents, E, A. Claremont, 
Manchester. 

8274. Cycies, R. Harrington and A. Anthony, Wolver- 
ampton. 

8275. SELF-BINDING HaRvestina Macutne, T. Lewin, 
Isle of Man. 





| Unper-caRRiAGEs for Venicies, M. R. Ward, 


on. 

8277. HypRavLic AccumULATOR VaLves, W. M. Jeffer- 
son, London. 

8278. Apparatus for Dyzinc Yarns, A. Whittall, Bir- 


min; ° 

8279. Rensasnce, W. Walker, Manchester. 

8280. Trunks and Dressine-Bacs, F. and L. Marx, 
London. 

8281. HAIR-BRUSHING Macuine, D. Macdonald, East 


Ham. 

8282. AuTOGRAPHIC Reoisters, C. A. Allison.—(J. W. 
See, United States.) 

8283. Means for Securtne Roortine Sxates, F. Knights, 
London. 

8284. RoLieR Skates, C. Raleigh, London. 

8285. Mecuanism of Arc Lamps, J. W. Rogers, 
London. 

8286. Hose Coup.inos, L. Poulin, London. 

8287. ToweL AIRER and CLorHes Horsg, M. L. Tucker, 


Chesham. 

8288. Tires of Cycies, R. 8. May and E. C. Buik, 
London. 

ay Srartine Venicies, C. J. Beeton and E. C. Buik, 


on. 
8290. WHEELS for VELOcIPEDEs, Count C. de Rossetti, 
mdon. 

8291. Comn-FREED Apparatus, F. J. Cocks, London. 

8292. Cuarcinc ExectricaL AccumuLators, J. E 
Liardet, London. 

8293. Stoprerinc Borrtes and Jars, M. Foran, 

mdon. 

8294. Dico1ne Forks, A. Newton, London. 

8295. Gas Motor Cars, H. P. Holt, London. 

8206. Lusricators, F. R. Putz, London. 

8297. Pioment, A. 8. Caine and H. Gillmor.—(C. L. 
Bartlett, United States.) 

8298. Pioment, A. 8. Cain and H. Gillmor.—(C. Z. 
Bartlett, United States.) 

8299. PitLaR-Boxes, C. Ghys, London. 

8300. PRorectiInc GROWING STRAWBERRIES, F. Buss, 
London. 

8301. Parnt Strainers, R. M. Robson, London. 

8302. PENHOLDERS, J. W. Howard, London. 

8303. MerHop of Apvertisinc, H. W. C. Woollett, 
London, 

8304. Gas Compressors, Sir A. 8S. Haslam, London. 

8305. MAKING FeERROCYANIDE of Porassium, &c., H. W. 
Crowther, E. C. Rossiter, J. J. Hood, and G. 8. 
Albright, London. 

8306. Extraction of Metais from Oxipes, C. T. J. 
Vautin, London. 

8307. RecuLation of Arc Lamps, J. J. Fyfe, London. 

8308. Rock-DRILLING Macuines, A. J. Boult.—(JL. 
Thomas, Belgium ) 

8309. Bapy CarriacEs, W. P. Thompson —(J/. Ericson, 
G 


lermany. 

8310. Aprons, J. M. Perry, London. 

8311. Wasustanps, W. F. Phinney and H. H. Whitney, 
Liverpool. 

8312. Sprnpuzs, T. Henry, jun., London. 

8313. Gurpes for Spinninc Frames, J. Burtinshaw, 
Manchester. 

8314. Draw-orr Cock, W. P. Thompson.—(F. H. J. 
Henck, Germany.) 

8315. ExLectric Tramway VEHICLES, W. C. Bersey, 
London. 

£316. Waeets for Bicycies, &., K. Uschmann, 
London. 

8317. Evecrric Switcues, H. H. Lake.—(The Antwerp 
Telephone and Electrical Works (Société Anonyme), 
Belgium.) 

8318. Vatves, J. G. Stidder, London. 

8319. Construction of WaATER-CLOsETS, J. G. Stidder, 
London. 

8320. Tupes of Steam Enotines, &c., A. Dumas, 
London. 

8321. Hanp-PAINTED CuRisTMAs Carbs, A. H Howard, 
London. 

$322. Cxsspoo.s and the like, T. Kennedy, London. 

8323. Driving Light Runninc Macuines, J. A. B. 
Fraser, London. 

8324. SHop Winpow Firtines, A. J. and F. C. Ever- 
shed, and G. Harris, London. 

8325. Suip Patrerns, H. H. Lake.—(J., W., and B. 
Henley and E. Laass, United States.) 

8326. Boxes, W. 8. Jefferies, London. 

8327. CoIN-FREED Apparatus, R. T. and J. G. Glover, 
London. 

8328. Evecrric Conpensers, G. Threlfall.—({R. Threl- 
fall, Australia.) 

8329. Wire Srrarner, J. Crawley, London. 

8330. THREesHING and Dressinc Macutngs, J. Green- 
slade, London. 

PorTaBLE SeEcTIONAL RAILWaAys, 

mdon. 

8332. Sora-Bep, H. Whiteside, Canada. 

8333. Winpow SasHes, ©. Bethell.—(C. Bethell, New 
Zealand.) 


E. Petit, 


27th April, 1894. 

8334. Money Tray, 8. Fulton, Newcastle-on-Tyne. 

8335. Setrine Saw Teetu, C. E. and J. W. Batcock, 
Ponders End. 

8336. DeracHaBLe CycLe Rim and Tire, W. McPhail, 
Wicklow. 

8337. AuTomMaTIC SELF-Lockine Gun, T. Law, Wolver- 
hampton. 

8338. Bicyoie Tires, R. J. Martin, London. 

8339. Sockets for Castors, W. Benson and A. Butler, 
Birmingham. 

8340. Mupcuarp for Hansom Cass, &c., C. H. Guest, 
Birmingham. 

8341. Mowine, &c., Macutngs, F. A. Mills, jun., 
Dublin. 


8342, Cycurna Suogs, T. Colborne and G. N. and G. D. 
Naish, Bristol. 
8343, GLosE for Evectric Lamps, G. F. Sanders, Bir- 


ig: 
“= — Locomotive, &c., Tanks, A. C. Arter, 


ent. 

8345. Mitre Cramp, E. G, Heath and W. A. Heath, 
Cheltenham. 

8346. — Circte Rvuier, A. Bourchier, 

mdon. 

8347. Macutnes for Kyirtinc, R. Wallwork, Man- 
chester. 

8348. Cigar Boxes, M. and E. A. Jones, and J. W. 
Blundell, Manchester. 

8349. Loom Suutries, W. Sargentson and J. Gilbert, 
Manchester. 

8350. Evecrric Batrerigs, H. H. Leigh.—(Vokminkel, 
Austria.) 

8351. Winpow Fastener, G. H. Kirk and J. Harlow, 
Nottingham. 

8352. OrncHID PLant Pot, E. J. Edwards, Liverpool. 

8353. ARRANGING Rissons for Sate, J. Haliworth, 
Manchester. 

8354. Pumps for SHampoos, A. and C. Needham, 
London. 

8355. Macaines for Fituinc Savsaces, J. R. Bird, 


l|asgow. 

8356. Ramtway CHarr and Fish P.atess, W. Neilson, 
we 

8357. Seats for STEAM-PRESSURE VALvEs, A. Turnbull, 


ow. 
8358. Om Lamps, G. H. Middleton, W. Pitt, and J. J. 
Taylor, Birmingham. 
8359. Corkscrew, C. Russell, Kent. 
8360. INCREASING the PropucTion of MuLK, T. 
Klutentreter, Berlin. 
1. BEpsTEAD with Sprine Marrress, C. F. Forste, 


Berlin. 
8362. Braces, T. Baxenden, London. 
3363. FormMING FLANcgs on Metatuic Tuses, 8. E. 
Howell, Sheffield. 
8364. SmoKine Pipgs, W. A. Goodlad, Sheffield. 
8365. INVERTIBLE WinDows, A. R. Downs, Croydon. 
8366. PincE-NEz or Foipers, J. Raphael.—(J. Cottet, 


France.) 
8367. Fiat Brusues, C. U. Fisher.—(G. Dudedal, 


rance. 
8368. Cuarrs, O. Townsend, London. 
8369, THERMOMETERS, J. Kent, London 








8370. Maxine Sreex and Iron, B. P. Stockman, 
London. 

8371. DistTiLLation of SHALE, J. Bryson, J. Jones, and 

° r, Glasgow. 

8372. Manuracture of Meta Tubes, A E. Muirhead, 
G ‘ow. 

8878. GaTHEeRING Fruit from Trees, W. David, 
London 


8374. A New GeoorapHIcaL Game, J. Evans, London. 

8375. Proreciinc Preumatic Tires, J. Kruppen- 
bacher, Cologne. 

8376. WatTeR-GaucE, H. Tommes and A. Wellner, 


Cologne. 
8377. WaTer-cavce Ispicaton, W. Burkhard, 
jogne, 
8378. Piston Vacuum Weicnt Lirrer, G. Frost, 
Hounslow. 
8379. Kitws for Dryinc, &., Bricks, M. Gentry, 
Esse: 


Z 

8380. Maintarsinc a Perrect Ficure, W. Scott, 
London. 

8381. CoLourinc Marrers, C. D. Abel.—(The Actien 
Gesellschaft fiir Anilin Fabrikation, Germany.) 

8382. Rartway SIGNALLING Purposes, A. G. 

mdon. 

8388. Locks, A. J. Boult.—(J/. Goriup, Austria.) 

8384. SHozs, W. P. Thompson.(B&. L. Goding, 
United States.) 

8385. VeLocipepes, H. Tunley and J. E. Fletcher, 
London. 

8386. CourpLinc Carriaces, W. P. Thompson.—(J/. 
Altstock, Austria.) 
7. Boot SoLe Scourtnc Macuines, F. H. Pochin, 
London. . 
8388. AUTOMATICALLY Lockinc Cocks, E. Ubrig, 
Londou. 

8389. Puzzte for ApverRTisixc, H. von C. Dearnley, 

mdon. 

8390. PenHoLpers, W. Corfield, London. 

8391. VeLocipepEs, B. Green, London. 

8392. Air-TIGHT Recepracies, A. Apps, London. 

8393. Warminc Rooms, T. I. Goldie and G. 8 T. Hay- 
man, London. 

8394. Traicycie, C. P. Chaussier, London. 

8395. Tosacco Pipgs, F. Ruchon, London. 

8396. Sewine Macuines, H. Sargent, London. 

8397. ApveRTisinG, C. W. Snell, London. 

8398. Rina, C. E Challis, London. 

8399. MANUFACTURE Of ParaFFIN Wax, A. G. Spilsbury, 
London. 

8400. Wire Naizs, L. Zeyen, London. 

8401. Coatinc ALUMINIUM Surraces, H. Ramage, 
London. 

8402. Cuairs, Stoots, or Seats, G. Kemter, jun., 
London. 

8403. Suspension Cuais for Garments, A. Prym, 

naon. 

8404, VENTILATING Raitway Carriaces, W. Bevitt, 
Romfo: 

8405. TREATMENT of Orgs, H. L. Sulman, London. 

8406. Propuction of Divipep Neoatives, R. 8. 
Clouston, London. 

7. CycLe WHEELS, F. Warwick and E. Warwick, 
Birmingham. 

8408. Harpeninc Armour Pvates, T. J. Tresidder, 
London. 

8409. Vatves, C. T. Cayley, London. 

8410. Stoves, H. H. Leigh.—_(W. Koop and G. Pauleke, 
Germany. 

8411. CiGaRETTE Papers and CicarR Wrappers, C. E. 
Evans, London. 

8412. ConTRoLLinc ExLectric CurRENTs, A. Frazer, 
London, 


Evans, 


28th April, 1894. 
8413. ComBINATION WaLkING Stick, J. B. Day, Salis- 


ury. 
8414. AppLyInc Pressure to Rouuers, 8. E. Asquith, 
Bradford. 


ord. 

8415. BripLes for ConrroLiine Horszs, W. J. Austin, 
London. 

8416. An ImpRoveD Wrenc#, J. Adair, Waterford. 

8417. WATER-WASTE PREvENTERS, R. W. McDonald, 
London. 

8418. Roaster for Cooxine Bacon, F. Merrin and W. 
Hodgsor, Blackburn. 

8419. A Device for Markine Fisn, A. W. Butt, 
Manchester. 

8420. Mitts for Grinpinc Mortar, E. Chatham, Man- 
chester. 

8421. Fasteninc for Pneumatic Tires, J. Brindle, 
Pres’ 


mn. 
8422. Dompinc Macuine, H. F. Talbot.—(8. Fader, 
Canada 


8423. Cycie Pepats, J. Parker, T. Sanders, and J. B. 
Worton, Birmingham. 
8424, SpinDLEs for Bepstgaps, A. L. Stamps, Bir- 


ming! 

8425, Fincer-crip for Tires, T. Guthrie and W. T. 
Hall, Newcastle-on-Tyne. 

$426. SpLasH Piate for Sprxninc Frames, R. H. 8. 
Reade and J. Campbell, Belfast. 

8427. Time-cHECKING Apparatus, C. Miles, F. King, 
and W. P. Mendham, Bristol 

8428. FLusHine CisTeRns for WaTER-CLOsETS, J. Holt, 
Liverpool. 

8429. LawN- TENNIS Game Recorper, W. Potter, 


8430. ARTIFICIAL Sprnninc Fisnine Baits, H. Feel, 
Redditch. 

8431. Securine Trres to Rims of Wueets, J. Andrew, 
ow. 

= Securine Cranks to Axies, &., J. Andrew, 
Ww. 

= Securinc WHEELS to Axizs, &c, J. Andrew, 


‘ow. 

8434. Cycie Locks, J. Andrew, Glasgow. 

8435. Pepaus for Cycizs, J. Andrew, Glasgow. 

8436. Fasteners for Pacxinc Boxgs, J. Taylor, 
G Ww. 

8437. Szwinc Macuines, D. Neilson, J. Brodie, and R. 


and A. Neilson, Ww. 
8438. Lapres’ Capgs, W. A. Campbell, Glasgow. 
aie k and J. Robertson, 


8439. Gas Irons, 
gow. 

8440. VELVETEEN Box, A. 8. Ashcroft and Haslams, 
Ld , Manchester. 

8441. Gas Governor for Encines, W. H. Pasley, 
Sherborne. 

8442. Loar-MOULDING, &c., MacHine, A. McSherry, 
Belfast. 

8443, ExecrricaL Contact Surraces, A. Fuirley, 
Blackpool. 

8444. VENTILATOR for Sewace Pirss, J. Braithwaite, 
Newcastle-on-Tyne. 

8445. Surps’ Sionan Lamps, &c., E. H. Griffiths, 
Birmingham. 

8446. RirLe Back-sicut Covers, A. G. Parker and H. 
J. Browne, Birmingham. 

8447. PHorocraPHic Dark Stipe, J. F. Parsons, 
Bristol. 

8448. Pitt-MakING Macutne, G. M. Nicoll and W. 
Isenmann, London. 

8449. Boots and Sxoss, P. J, Thom and E. O. French, 


icester. 

8450. Frre-bar for Borters, R H. Thompson and J. 
. Rogers, Cardiff. 

8451. Pen Extractor, W. Riema, London. 

= Jomnt- Piece for PrenHoupers, G. Koblitz, 


rlin. 
8453. RecuLaTine Fan.icuts, &c., W. Connell, Glas- 


gow. 

8454. Rairway Trucks or Wacons, W. Malam, 
Manchester. 

8455. STEAM-ENGINE Cytinpers, L. E. Fletcher, Man- 
chester, 

8456. Cyvcte SappLe Covers, A. Loewenberg and The 
Castle Rubber Co., Ld., Manchester. 

8457. Starr Bexts, F. Smith, London. 

8458. Gas-cooxine Stoves, M. Raleigh, Sydney. 

$459. Gas-cooxine Stoves, M. Raleigh, Sydney. 

8460. Toy Revotvers, H. D. Fitzpatrick and G. Leal, 


London. 
8461. Hip Barus, R. Morgan, London. 
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8462. Core for Scatps from Stream, C. Schuttyser, 
London. 

8463. Puriryinc Saccuarine Juices, B. Lach and H. 
Benies, London. 

8464. AxLes and their Bearinos, W. Cleland, Bir- 
mingham. 

8165. TRexTiNc Prastic Masses, &c., P. Pfleiderer, 

ndon. 

£446. Cookine Urewsits, E. Belling, London. 

8467. Putitzy Buocks, A. J. Boult —(C. Foccroulle, 
Belgium ) 

= Material for WALL-PLASTERING, A. W. Keim, 
ive’ . 

Sti9 ‘ene Corrox, &c., P. C. D. Castle, Liver- 


Maxine Woven Fasaics, J. Stevenson and G. 
Wortley, London. 
S471. KNIFE-CLEANING Apparatus, T. W. Arkle, Liver- 


poo! 
8172, ts Botcers, Sir C. H. A. F. L. Ross, 
» London. 
8473. we Evecer Horssand the like, G. Raper, 
mdon. 

8474. Bicycies and Ve.ocipepgs, W. Doig, London. 

8475. ARTIFICIAL PLasTER of Paris, J. L. Kerr, Man- 
chester. 

76. Maxuse Cxittep Castines, H. Schon and G. 
Muth, London 

8477. Porirication of ATMOSPHERE in Open Spaces, 
J. Frick, London. 

8178. ELECTRICALLY-PROPELLED VEHICLES, E J. Clubbe 
and A. W. Southey, London. 

8179. SmoKE-consuminc Apparatus, G. E. Weéry, 
London. 

8180. Gatvanic Batrertss, T. H. Rushton, London. 

8481. ARMouRED Trains, A. J. Pollock and C. G. 
Boxall, London. 

8482. Hose Pires, J. L. Aymard, London. 

8483. Hoss-pipsz Covr.ines, J. L. Aymard, London. 

8484. DeLiverinc AERATED WarTER, J. Schwartz, jun., 
London. 

8485. Weicnts for Weicninc Macurnes, G. Herbert, 


ndon. 
8186. Corn-rREED Macutnes, J. Price and G. Haydon, 
01 


ndon. 

8487. Construction of Cyciz Lamps, H. Salsbury, 
London. 

8488. Tops, J. Clarke, London. 

8489. Car Fenper, B. Cron, W. von Miinchausen, and 
J. P. Cron, London. 

8190. Improvep Toy, C. 8. Jones and H. C. Collier, 


ion. 

8491. Taravetiine Hancers for Doors, J. T. McCabe, 
mdon. 

8492. Lenses, H. L. H. Schréder and J. Stuart, 


mdon. 

8193. CLoaKk to be Usep as a Tent, I. Mautner, 
London. 

8494. Manoracrure of Meta, Toupes, R. F. Hall, 
London. 

8195. Maxine Hus; of Wueets of Cycuss, R. F. Hall, 
London. 

= i aaa H. H. Lake.—(J/. C. Wolsre, United 

ates 
8497. Sprinkuisc P.ates, H. W. Gabbett-Fairfax, 


ndon. 
8493. WaTEr-cLosets, C. J. Jones, London. 


80th April, 1894. 

8499. Protectinc TuBe Pxartss, &c., W. R. Cummins, 
Dundee. 

8500. InsuLaTED Joints for Cases, H. R. Vereker, 
Westport. 

8501. Waste Preventer, A. Clifford, Dartford. 

8502. Ovens, W. Adair, Waterford. 

8503. Broom Hanpugs, C. Clay, H., T., and J. J. Bur- 
gess, Congleton. 

8504. Type Distaisctor, A. Fraser and F. Rose, 
Glasgow. 

8503. Pipe Coupiine, J. Tait, Glasgow. 

8506. Humipiriers, J. J. Mann, Manchester. 

- AppakatTus for ApverTisinc, T. Taylor, Man- 
chester. 

8508. Cuimney Caps, J. Mulligan, Sheffield. 

= aaa Lamp ExtinevuisHer, H. J. Newcome, 

erts. 

8510. ApyusTaBLE GuarpD, G. Smith and W. Neeves, 
Leicester. 

8511. Susstrrure for Hcs-naits on Boots, C. English, 
Somerset. 

8512. Ivsutators for OveRHEsD ELEctricaLt Con- 
Ductors, A Wiglesworth, Liverpool. 

8513. Caeckinc Workmen's Timez, W. Whitehead, 
Manchester. 

8514. ATTacHMENT for Pencits, J. W. Derby, South- 
ampton. 

8515. InstruMENT for CatcuLatine the Time of Puoro- 
GRAPHIC Exposures, W. H. Phillips, London. 

8516. Tue Hoip-enp Cur, E. A. Campbell, Kingston- 
on-Thames. 

8517. OpNoxious Vapours Destructor, W. Whiteley, 
Milford Haven. 

8518. THe Watcu CaLenpar, H. G. Glen and T. Rowe, 
Leeds. 


8519. Vessecs, G. Biicken, Cologne. 

8520. ConnecTinc and Constructinc Lappers, R. H. 
Greggor, Isle of Man. 

8521. Merat Hatr-tirs for Boots, &c., W. Freeman, 
Leicester. 

8522. Sewrnc Tocks on Corn, &c , W. Bowden, Man- 
chester. 

8523. Fire-cLay Toyeres, A. Mason and H. E. Mason, 

mdon. 

$524. Cuains, T. B. Bates, London. 

8525. MetHop of Overcomine Inpuction, A. G. Water- 
house, London. 

8526 RecuLatine ILLUMINATION of Bakine Ovens, A. 
Stephan, London. 

8527. Brow Lamp, C. Steer, London. 

8528. Optatnine Oxycen, H. J. P. Sprengel, London. 

8529. CONVERTIBLE BILLIARD and Divine TaBLezs, W. 
Kitteridge, London. 

8530. Rotary Enoctnes, E. Furness, London. 

8531. IRoniNnc and PoLisHine MacHinEs, T. W. Barber, 
London. 

8532. ConstrucTING Parts of MeTaL Bepsreaps, E. 
Peyton and J. Pitt, London. 

8533. a for Cieanine Borties, W. G. Nicholls, 

ndon. 

8534. ELECTRICALLY - PROPELLED VeEHICLEs, W. C. 
Bersey, London. 

8535. CHaIN-GEaR Covers for Bicycies, F. Pluck, 
London. 

8536. CoLouRING 
London. 

8537. BaLLoons, 8. Spencer, London. 

8538. ApJusTine Devices for VeLocipEpes, A. J. White, 
London. 

8539. TELEPHONE and ExcHanceE System, E. Andreoli. 
—(P. E. Raverot and G. A. Hess, France 

8540. Siipinc Saswes or Wiypows, R. Silverwood, 


Matrers, F. Petersen - Miiller, 


ndon. 
8541. LeaTHEeR Top-pigce, E., H., and E. R. Prince, 
ndon. 


8542. Can LaBectinc Macuinery, W. G. Tretheway, 
London. 

8543. Steam GENERATORS and Furnaces, T. W. Baker, 
London. 

8544. ALconois, H. E. Newton.—(The Farbentfabriken 
vormals Friedrich Bayer ana Co , Germany ) 

8545. Dryinc Apparatus, C. G. J. Moller and P. 
Pfeiffer, London. 

8546. WATER-CLOsETs, Blundell's London Copper and 
Brass Works, Ld., and H. Ives, London. 

8547. Apsustinc PicrurE Frames, R. Simpson, 
Sheffield. 

ss Sprinc Rees for Cerne Roses, K. W. Hedges, 


on. 

8549. FirePpRoor Piastic MaTERIAL, &., R. Stone, 
London. 

8550. ImmorTELLE Cases, W. Cutler, London. 

8551. Drop Hanpues, H. Fearncombe and Co., and A. 
Evans, London. 





8552. Commutator and other Brusues, R. Kersberg, 
London. 
8553. LyporsinGc and Datine Stamps, E. M. Richford, 


jon. 

8554. Pins for Pianos, R. Haddan —(Estela and Ber- 
nareggi, Spain.) 

8555. FURNITURESPRING, A. J. Boult.—(Z. Frankenburg, 
Germany 

8556. ELECTRICALLY-OPERATED CHAIN, E. Stoessel, 
Liverpool. 

8557. Scarro_pines, O. Dvorak, London. 

8558. BLeacwine Fasrics, E. Cadoret and A. Yost, 
London. 

8559. Gor CLuB, W. Moffatt, London. 

8560. Frames for Suprortine PuLteys, O. Robinson, 
London. 

8561. Workine Suips’ Braces, &c., H. Eastcott, 
London. 

8562. Boots and Suogs, J. Clewlow and J. C. Clewlow, 
Londen. 

8563. Makino Tuses, F. L. Broughton and J. Field- 
house, London 


8564. CoLouninc Martrers, J. Y. Johnson.—(The 
Badische Anilin and Soda Fabrik Germany.) 

8565. Mixing Dasinrectants, P. L. Huskisson, 
London. 


lst May, 1894. 


85€6. ALTERNATING CURRENT DyNaMos, 
Wolverhampton. 

8567. Brusues for Erecrric Motors, W. H. Scott, 
Norwich. 

8568. Curtarn Rops, W. F. Fletcher and E. J. B. 
Danks, Birmingham. 

8569. Stanp for VeLocirepges, W. E. Groves, Bir- 


T. Parker, 


mingham. 
or of Wueexs of Venicies, G. McNally, 
‘ast. 


8571. Pneumatic Trres, A. Nicholson, Dublin. 
a for Tosacco Pires, B. F. Rothwell and J. 


t, Ww. 
8573. Swine Back for PHorocrarnic Cameras, J. 
Martyn, Suffolk. 
8574. Macurnery for Compine Woot, 8. E. Asquith, 
radford. 


= DecoraTinc on Portrery, J. Hughes, Stoke-on- 

nt. 

gy Rockxine Bassinettes, F. A. Coward, Hudders- 
el 


8577. Warer-cLosets, J. Duckett and Son and J. 
Duckett, London. 

8578. Winp Motors, W. J. 8. Barber-Starkey, Man- 
chester. 

8579. Or, and Gas Motor Encaines, W. Le P. Webb, 
Cheltenham. 

8580. Prans used in Spinnixe Frax, J. B. Pirrie, 
Halifax. 

8581. Wrinainc and Manotine Macuines, A. Gled- 
hill, Halifax. 

8582. Borters, W. H. Berry, London. 

8583. Vices, W. E. Snediker, London. 

8584. Mucitace Botte, E Terry and B. Almy, 
London. 

8585. UNDERGROUND ELectric CoNnpDvUCTORS, 
Conner, London. 

8586. Converters for Sme.tTine Ones, C. M. Allen, 
London. 

8587. Evectric Raitways, H. H. Lake.—(W. B. Purvis 
and M. M. Armstrong, United States.) 

8588 WaTER-Gas Apparatus, A. G. Glasgow, London. 

8589. Doven-sHapinc Macuine, F. Liihrkop, London. 

8590. Stanp, G. M. Adams, London. 

8591. Cooxrne Urensits, C. L. Edkins and J. Led- 
brook, Birmingham. 

8592. Tires, E. H. Seddon and W. Bowden, Man- 
chester. 

8593. APPARATUS for SupPLYING FLUrDs, R. Wallwork, 
Manchester. 

8594. ApeLiance for Use in Lacqverine, H. W. 
Hawkes, Birmingham. 

8595. Wuee.s, W. Smith, Glasgow. 

8596. Raitway AXLE-BoxEs, E. W. Mackenzie-Hughes, 


D. E. 


Sgow. 

8597. FUNNEL Measure for Liquips, C. Cryer, 
Keighley. 

8598. BicycLes, E. J. O'Connor, London. 

8599. ELecrric Lamps and Apparatus, J. B. McKeown, 
london. 

8600. Economisinc Borer Fuew, &c , E. M. Mallett, 
London. 

8601. Cormnc and Trimminc WALL-PaPer, G. O. 
Goddard, Reading. 

8602. Axtes and Boxes for Venicies, W. Thomas, 
Lundon. 

8603. Go_r CLuss, T. Horsburgh, Glasgow. 

8604. ProsectiLes, A. E. Muirhead, Glasgow. 

8605. AUTOMATICALLY ExTINGUISHING Lamps, W. Kilsby, 
Harlington. 

8606. Makino Barre1s, A. J. Boult.—( Tice Vale Barrel 
Machine Company, Canada ) 

8607. Evectrica, Excuances, W. P. Thompson.—(4. 
EB. Keith, United States.) 

8608. Knittine Macuines, W. P. Thompson.—(J. L. 
Branson, United States ) 

8609. Mitts, W. P. Thompson.—(A. D. Beary, United 
States.) 

8610. Curntarn Fixtures, I. Williams, London. 

8611. Gotr Batis, H. Owen, Liverpool. 

8612. MatcH- MAKING Macuines, J. 
Liverpool. 

8613. Ececrricat Excuances, W. P. Thompson.—{The 
Strowger Automatic Telephone Exchanye, United 
States.) 

8614. PoRTsBLE CARVING Cotton, 

maon. 

8615. LANTERN Suives, F. F. Weeks and J. Riley, 
Bradford. 

8616. CoLLapsiBLE Lire-BeLt or Lire-Buoy, F. P. 
Dabell, London. 

8617. An Exectric Atarm Bao, T. N. White, 
London. 

8618. Frower or Fruit Currers, J. Williams, 
London. 

8619. New or Improvep Game, M. C. N. Vow‘er, 
London. 

8620. PsrorocrapHic Dark Siipes, F. Holmes, 
London. 

8621. BREECH-LOADING Fire-aRme, E. J. Churchill, 


C. Donnelly, 


Bencues, V. I. 


mdon. 
8622. Cor1inc Timper, N. McCreedy and F. L. Ball, 
London. 
8623. Macuines for Praninc Woop, H. Berger, 
mdo: 


mn. 
8624. HorsrsHogs, H. Kéchert and C. Seibert, 
on. 
8625. Ree. for Bars Wire, E. Schéneberg, London. 
8626. PLoveus, E. Robert, London. 
8627. Pots for ConrarninG MustarpD, T. Tratman, 
London. 
8628. Reerinc the Saits of Vexseis, H. 8. G. Clarke, 
London. 
8629. Cookune Stoves, J. E. Russell, London. 
8630. Permanent Way of Raitways, L. Borowski, 
London. 
8631. Ketries, J. P. O’Donnell.—(D. Browne and J. B. 
Steinfort, Belgium.) 
8632. ArtTacuinc Pencits to CrotHes, G. W. de 
Winton and R. E Burder, London. 
8633. Carco TransrerReRs, H. H. Leigh —(A. 
Anderson, Egypt ) 
8634. Exvecrric L-«mp Circuits, J. C. Fell.—(R. H. 
Postlethwaite, New Zealand.) 
8635. Device for BracEvets, C. Dreyfus, London. 
8636. Freep-waTerR Heaters, &c., RK. G. McAuley, 
London. 
8637. Covertnes for Borers, W. A. Scott, jun., 
London. 
8638. Dynamos, 8. Pitt.—(André, Blondel, and Sautter, 
Harlé et Cie., France ) 
&c, E. B. Parnell, 


= VENTILATING GARMENTS, 
m. 
8640. MovuTupieces for Mou.pinc Cray, D. Lewis, 
London. 





841. Packine Tea, P. Dunlop and Pulsometer Engi- 

» neering Company, London. 

8642. ASCERTAINING PHoTo Exposurg, N. G. Thompson, 
London. 

8643. Lixiviation of Dyz-woop, &c., C. L. W. Albach, 
London. 

8614 GaLLopine Motions to Toy Horses, H. H. Lake. 
— (Christiansen and Meyer, Germany ) 

8645. CONVERTIBLE BaGaTELLe and B'LLIARD TaBuEs, 
B Williams. London. 

8646. Rock Drixts, 8. I esen. London. 

8647. TRimmine Tenons of Woopen Boxes, C. Crista- 
doro, London 

8648. Waterrroor Fasrics, E. Hornung and R. Liebl, 
London. 

8649. Cookinc Apparatus, C D. Moberg, London. 

8650. Hinegs and Frirrincs for the same, J. Hudson, 
London. 








SELECTED AMERICAN PATENTS. 
From the United States Patent Office Official Gazette. 


512,313, Preumatic Jack, A. J. McDonald, Chicago. 
—Filed March 31st, 1892. 

Claim.—{1) In a pneumatic jack. the combination of 
a standard, a main air cylinder having a piston, an 
auxiliary air cylinder connected to such main cylinder 
and having a piston and lifting-rod, and means whereby 
such rod is raised by air pressure from the main 
cylinder, substantially as described. (2) In a pneu- 
matic jack, the bination of a st. d, a main 
cylinder therein, a piston working in such cylinder, 
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an auxiliary cylinder connected to the main cylinder, 
a piston travelling in the auxiliary cylinder, a piston- 
rod connected to such piston extending out of the 
auxiliary cylinder and engaging with suitable gearing, 
and a lifting-rod also engaging with such gearing, 
whereby as air is forced from the main cylinder to the 
auxiliary cylinder, the gearing will be rated to 
raise the lifting-rod, substantially as descri 

512,634, Feep-waTer Heater, £. A. Thuston, Avon- 

dale, Ala.—Filed September 25th, 1893. 

Claim.—In a water-back and heater for boilers, the 
combination of a metallic water-back and heater of 
the form shown resting in concave anchor plates on 
the back furnace wall of a boiler, the heater forming 
the back of the furnace, the top end turning toward 
and resting against the boiler, forming the covering 
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arch at the back end of the boiler, metallic angle 
plates secured on the ends of the heater having anchor 
bolts from the brackets extending in the side walls of 
the furnace, coiled springs on the anchor bolts between 
the nuts and the brackets to allow for expansion ani 
contraction, pipes connecting the heater and boiler at 


— 
————_—== 
is carried, of the vertically movable piston 15 
beneath said revoluble part, a cou ling connecti; 
piston and revoluble part, a cylinder in which 
piston fits, and means for raising and lowering the mi 
ton and thereby raising and lowering the sti 
mechanism, said piston being held against rota: 
substantially as set forth. (8) In a mash machine the 
combination with a tub, the stirring mechanism’ a.) 
means for rotating it, of a vertically movable 
having a longitudinal gr ove, a cylinder in whi 
piston fits. said cylinder having an opening in the side, 
and a T-shaped block secured to the cylinder, go that 
its stem projects through the opening in the Side of 
the cylinder and into the groove in the piston, holdi, 
it aguinst rotation, substantially as set forth, J 


512,740, SickLe GrinpeRr, F. M. Ogle and C. G, Field 
Marceline, Mo.— Filed Aprit 27th, 1893, . 
Claim —In a sickle grinding a) tus, th 
nation of a standard provided at ite lower end = 
clamping device having up r and lower jaws 3 and ‘. 
twin set screws 6 arranged in the upper jaw at Opposite 
sides thereof to engage the upper surface of a harvester 
oaent Sverretes, and a clamping screw 5 arranged 
in the lower jaw at the centre thereof and in rear of 
the plane of the set ecrews 6 to engage the lower 
surface of the cutting apparatus, a swinging frame 
having a bifurcated lower end and connected at its 
upper end to the ae end of said ttandard by an 
intermediate loose link 8, a grinding roll Jotatably 
mounted in the bifurcated end of the swinging 
frame, gearing carried by the swinging frame {or 





communicating motion to the grinding roll, and an 
operating handle pivotally connected to the swinging 
frame by means of ears which project perpendicularly 
from the plane of said frame, the standard being 
adapted, by means of the clamp with which it is 
provided, to be secured to the rear edge of a harvester 
cutting apparatus without removing the latter from 
the harvesting machine, and the swinging frame being 
adapted to incline forward and downward, whereby 
the grinding roll is held by gravity in contact with 
the knives of the sickle, substantially as specified, 


512,828. Excavatino Bucket, C. W. Hunt, West New 
Brighton, N. Y.—Filed September 21st, 1893. 

Claim.—In an excavating apparatus, the two parts 

or shells having the edge 5 of the bucket B, below the 





edge 4 of the bucket A, so that in closing, the one 

edge above the other and the one bucket laps 

upon the other and the — beyond the cutting 

point, substantially as set . 

512,816. Mernop or Biastina Rock, G. M. Githens, 

Brooklyn, N.Y.—Filed March 11th, 1893. 

Claim.—The method herein specified of blasting 

rock, consisting in drilling a hole in the rock and 
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512,693. Masu Macnine, R. Garich, Chicago, Ill.— 
Filed December 23rd, 1892. 


the Ron and bottom as shown, lly as de- 





4 into the explosive material in a case 
or holder that is flat and comparatively thin, such 
case or holder corresponding or nearly so in its width 





















Claim.—(1) In a mash hine, the bination 512,816 
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revoluble part aforesaid, whereby they are held against 
longitudinal mo t, and means for raising and 
lowering the plunger, whereby the stirring mechanism 
is and lowered, substantially as set forth. £ 
Ina mash machine, the combination with a tub, the 
stirring mechanism and a revoluble part by which it 
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to the diameter of the blast hole, so as to leave expan- 
sive air chambers at each side of the cartridge, 
whereby the action of a given charge of powder is 
distributed over a greater length in the blast hole and 
the line of cleavage is determined by the direction that 
the cartridge stands in relation to the hole, substan- 
tially as set forth. 








Epps’s Cocoame.—Cocoa-Nib Extrect. (Tea like. 
The choicest roasted nibs (broken up beans) of - 
natural Cocoa, on reine, —s : to a 
hydraulic pressure, give forth their exc I. 
leaving for use a finely-flavoured powder, ‘‘ Cocoaine, 
a product which, when with boiling water, 
has the consistence of tea, of which it is now with 


many benefi taking the place. Its active 
orn A being a gentle ave stimulant, supplies the 
needed energy without unduly exciting the system. 


Sold mmny A kets and tins, by Grocers, labelled 
JAMES vee AMD Co,, Ltd., Homeopathic Chemists, 
London.”—ApDvT. 


















- 
we 
a 


et 
2 


PREC ETE TE 


May 18, 1894. 


THE ENGINEER. 





411 











———_—_—_—— 
THE ANTWERP EXHIBITION. 


(Fiom our Special Commissioner. ) 

Ir is not only in arts and manufactures that each 

Exhibition should surpass those which have preceded it : 

eople in authority should be willing to learn as well as 
: teach. Former Exhibitions should be a lesson to them 
on questions of management and general regulations, 
more especially with regard to the distribution of space. 
Nothing more suitable for the study of general exhibits 
has yet been devised than the plan adopted at Paris in 
1867, though the oval galleries were certainly incon- 
venient for machinery, which should, for many reasons, 
be shown in a separate building. 

It is usual, and perhaps necessary, to allow the repre- 
sentative of each country to assign to his exhibitors their 
respective positions; but as important firms generally 
require some persuasion before they will consent to ex- 
hibit, and in consenting frequently make stipulations 
with regard to the position they are to occupy, it often 
ends in the rule being “ first come first served.” If the 
authorities would firstly lay out main, lateral, and even a 
few transverse passages, and would then stipulate that 
smaller articles, such as jewellery, should border the 
main avenue, and that erections over 10ft. high should 
only be allowed against the wall—excepting, perhaps, a 
limited number of isolated trophies—and if they would 
also direct foreign commissioners to the advisability of 
keeping exhibits of the same class together, Exhibitions 
would not only be more useful for the purpose of study, 
but would be far more attractive in appearance than they 
now generally are. 

In the Belgian section some attempt at classification has 
been made, though this has not been invariably followed. 
Of most of the foreign departments it may be said, ‘‘ The 
trees prevent you from seeing the forest.” Catalogues are 
of little use, as exhibits are not arranged consecutively ; 
nor are they at present marked with the catalogue 
number. In the foreign sections, the English, German, 
and Austrian are nearly completed, but the French and 
Russian are very backward. Progress has been made 
in the Machinery Hall, but so few exhibits are completed 
that it would be premature to attempt a description this 


week, 

Most of the principal British steamship companies ex- 
hibit in the maritime section, as well as several of the lead- 
ing firms of shipbuilders. Up to the present no general 
catalogue of the Exhibition has been published, neither 
is there a separate one for the maritime section. 
In the office of the British Commissioner they can give 
no information about maritime exhibits; but, as far as 
can be ascertained, all intending exhibitors have taken up 
their positions, and the British part of this section is 
quite finished. The public are showing great interest 
in a model of the late H.M.S. Victoria, exhibited by the 
builders, Sir W. Armstrong and Co. It is #Oft. long, and 
a platform has been erected in front, from which it can 
be more conveniently inspected. A novel arrangement of 
background has been made. The model is only of half 
the ship, but the background down to the water-line is 
formed by a mirror, and below it is painted green; the 
vessel thus appears to be floating. The same firm show 
a model of the Japanese cruiser Yoshino, the 100-ton 
floating steam crane Atlas, built for the Mersey Docks and 
Harbour Board, and several other vessels, including a 
sectional model of a tank petroleum steamer, with the 
engines and boilers aft. It will be remembered that, at a 
recent discussion at the Institution of Civil Engineers, it 
was the general opinion that they should always occupy 
this position. 

The largest collection of models is shown by the Fair- 
field Shipbuilding and Engineering Company. Its most 
curious exhibit is the Russian Livadia, whose extra- 
ordinary breadth and laterally-projecting keels contrast 
strangely with the fine lines of the adjoining models. 
Amongst the Fairfield collection are the Guion s.s Alaska, 
500ft. by 50ft., by 39ft. 9in.; and the Arizona, 500ft. by 
54ft. by 38ft.; the Cunard Umbria, 500ft. by 57ft. by 40ft.; 
and the Campania, 620ft. by 65ft. 3in. by 43ft.; the Nord 
Deutscher Lloyd’s Lahn, 448ft. by 49ft. by 36ft. 6in.; and 
the Hamburg American Normannia, 500ft. by 57ft. 6in. by 
38ft.; Messrs. Donald Currie and Co.’s Dunottar Castle, 
the Pacific Mail Company’s China, the Orient Steam 
Navigation Company’s Ormuz, the Zeeland Steamship 
Company’s Engelland, the Victoria Steamboat Associa- 
tion’s Koh-i-Noor, and H.M.S. Magicienne. 

Messrs. Hawthorn, Leslie, and Co. have models of the 
Russian steamers Poushkin, Petersburg, and Roumiant- 
zeff; and also of Messrs. Lamport and Holts’ s.s. 
Hevelius. The ventilators to each cabin, which are such 
an important feature on that ship, have been omitted. It 
is true that they were put in after she left the builders’ 
hands; but they were such a great improvement, as 
anyone who has travelled in the tropics will readily 
perceive, that it would have been well to have added them 
to the model. 

The exhibit of Messrs. Palmer and Co., of Jarrow, 
comprises not only models of H.M.S. Resolution and 
Pique, the Loch Tay Company’s Locksley Hall, and the 
Spanish cruiser Infanta Maris Teresa, but also a collec- 
tion of limestone and coke, Cleveland and Spanish iron- 
stone, pig iron of different classes, test bars, and sections 
of rolled steel. Besides this, they have a triple expansion 
engine, which is described as a model, but which is big 
enough for a good-sized yacht, as the diameter of the 
shaft is 23in., and that of the screw 4ft. 

Messrs. Denny and Co., of Dumbarton, show the s.s. 
Antonio Lopez, belonging to the Compania Transatlantica, 
of Barcelona, the Irawaddy Flotilla, Company's Thooreah, 


and a model of the compound engines for the paddle- 
steamer Princesse Henriette, constructed for the Belgian 
Government. 

Messrs. J. and G. Thomson exhibit the National 
Line’s s.s. America, 482ft. by 51ft. by 87ft. 6in., 
H.M.8. Ramillies and Scout, the Spanish cruiser Reina 
Regente, the Royal Mail s.s. Columbia, and others. 








Models of ships are also exhibited by Messrs. Swan 
and Hunter, Sir Raylton Dixon, of Middlesbrough, Messrs. 
Short Brothers, and Messrs. A. Hall and Co., of 
Aberdeen. 

Messrs. Harland and Wolff are not exhibitors, and 
their work is only represented by a model of the sister- 
a Gaul, Goth, and Greek, 400ft. by 47ft. by 31ift., 
built by them for the Union Steamship Company, who 
also show the s.s. Scott, constructed by Messrs. Denny. 

The Peninsular and Oriental Company has a tastefully- 
arranged exhibit, comprising models of ships, from the 
paddle-steamer, Sir William Fawcett, 206 tons, 60-horse 
power, built in 1829, up to the latest, the Caledonia, 
486ft. by 54ft. by 37ft. It also shows photographs, and 
a clever series of coloured drawings, depicting incidents 
on a voyage to the East. ; 

The Royal Mail Steam Packet Company shows a large 
cabin completely furnished, and a model of the s.s. 
Orinoco, built by Messrs. Caird and Co., of Greenock. 

The Red Star Line seem to rely more on comfort than 
on endeavours to “break the record.” They exhibit a 
suite of three rooms, one with a double brass bedstead, 
and all most elaborately fitted. They also have a model 
of the Westernland, built by Messrs. Laird Brothers in 
1883. This model received the Diplome d’honneur in the 
previous Antwerp Exhibition of 1885. 

The Cunard models form a history of the line, com- 
mencing with the paddle-steamers Britannia, built in 
1840, the Hibernia in 1843, and the Asia in 1850; they 
show, as types of successive improvement, the Gallia, 
the Umbria, and the Campania. This model is the same 
size, and in all respects similar to that of the same shi 
exhibited by the Fairfield Company, and they are a 
close together. 








The Orient Steam Navigation Company has sent 
models of the Austral and Ophir; the Anchor Line, of 
the Belgravia; the London, Chatham, and Dover Com- 
pany of the Empress; and the Canadian Pacific Railway 
Company of the Empress of India, which, with her 
sister ships the Empress of China and the Empress of 
Japan, is 485ft. by 51ft. by 37{t. Models of the American 
Line, Paris, and of the International Line, Southwark, 
480ft. by 57ft. by 40ft., are also shown. 

No collection of Atlantic liners is complete when the 
White Star ships are absent from it, and it is much to be 
regretted that that 2 declined to take part in the 
Antwerp Exhibition. Perhaps we could hardly expect 
them to exhibit a model of the somewhat mythical 
Gigantic at present; but it would have been worthily 
represented if it had sent the Majestic. 

The Darlington Forge Company has a very effective 
and comprehensive exhibit, consisting of plated models 
of the various articles it manufactures, such as crank 
shafts, propellers, stern frames, anchors, mill pinions, 
locomotive wheels, &c. 

No engineer who comes to Antwerp Exhibition will 
fail to visit the port. A good idea of its extent and 
general arrangement may be obtained by examining the 
model in relief shown by M. G. Royers, the city engineer, 
which is at the entrance of the maritime section. It is 
to a scale of one five-hundredth, and is about 20ft. long. 
Not only are the different basins and buildings shown 
clearly, but even the lines of rail, cranes, &c. 

Messrs. Cockerill and Co, of Seraing, also exhibit in 
the maritime section. They show models of several 
steamers built at their shipbuilding yard near Antwerp, 
of which the largest is the Prince Sendai, 320ft. by 40ft. 
by 27ft. 3in. They have also a very good model of a 
floating lightship, and as a specimen of their heavy forg- 
ings, a duplicate crank shaft, 20in. diameter, for the 
8.8. Marie Henriette. 

The Hamburg American Company and the North 
German Lloyd have each taken up a large space in this 
department, so that we may expect numerous exhibits 
from them, but at present there are none on view. But 
as, in addition to the steamships above described, there 
are models of others by French and German firms, and 
also of steel and wooden sailing ships of British and 
foreign build, it will be seen that the Maritime Section is 
very extensive. Besides the ships there are many models 
of barges, canal boats, and smaller craft by Belgian and 
Dutch builders, a steam lifeboat, and other miscellaneous 
exhibits. 

This section has been organised and arranged by an 


Englishman, Mr. J. P. Best, of Antwerp. Excepting the 
exhibit of the Belgian army, the maritime was the only 
section sufficiently advanced to be worth visiting last 
week. Mr. Best and his assistants are to be congratu- 
lated, both on the arrangement of their department and 
on the speed with which it has been put in order. 

Our engraving last week shows the fayade and principal 
entrance of the main exhibition building. The entrance 
is by a large circular porch or hall, surmounted by a 
dome, and with external staircases to galleries on either 
side. It is very elaborately decorated and painted, 
almost too elaborately to be in keeping with the rest 
of the building. The total length of the facade is 
870ft., the wings on either side being chiefly devoted to 
restaurants. 

Chubb’s strong room is an important exhibit in the 
British section. The gold key of this we illustrate below. 
It was presented by Sir George Chubb to King Leopold. 








CARNOT AND MODERN HEAT. 
By Dr. OLIver Lopeg, F.R.S, 
No, XII. 
On TEMPERATURE AND ENTROPY. 

WHEN a quantity of heat Q has been imparted to a 
working substance at the temperature T,a certain por- 
tion of it is transferable and convertible into other forms 
of energy, and a certain portion must remain in the form 
of heat. The amount of this last portion depends on the 
temperature of surrounding bodies, especially on the 
lowest available temperature. Calling this temperature 
T,, the portion which must remain heat and can only be 


got rid of in that form is = Q. The portion which can 
be utilised is the excess of the whole imparted quantity 
Q above the waste, that is Q — 2 Q, and this amount a 


perfect or reversible engine may hope to utilise. It need 
not actually be utilised ; it, too, may remain as heat, and 
without a suitable engine that is what is likely to happen 
to it. 

When heat is given by conduction to a working sub- 
stance, that substance must be in a different condition 
after the influx from what it was before. It need not be 
any hotter, its temperature may have remained constant. 
So may either its pressure or its volume; even its energy 
need not have increased, because the heat imparted may 
have assumed the mechanical form and been handed on 
at once to other bodies. Nevertheless there must have 
been some change caused by the supply of heat, and it has 
become customary to name the property of the substance 
thus necessarily changed its ‘“‘entropy.”’ It is a new pro- 
perty, not one of those ordinarily recognised, and it has 
to be defined in svch a way that it changes when, and 
only when, energy in the form of heat is being conducted 
into or from the substance, or when heat is being con- 
ducted inside the substance from one part to another, 
and so that its change in any part shall be proportional 
to the algebraic sum of the heat supplied at a constant 
temperature, and also so that it shall be characteristic of 
the present state of the substance, not upon how it 
reached that state. 


Denoting entropy by ¢—the symbol used by Rankine— 
and supposing a change to occur in a uniform substance 
from any state 1 to any other state 2 by addition of heat, 
the following definition satisfies the above conditions, 
and also is consistent with the laws of thermodynamics :— 


Cais Sy -[° . 


Otherwise written, the definition runs 
dQ =Td¢9, 

and if it be understood that is a function characteristic 
of a certain series of states of the substance, without 
regard to how it attained them, either of the above 
a may be taken as an expression of the second 
aw. 

Mathematically expressed, this is equivalent to saying 


that 29 is a perfect differential for any homogeneous 
T P s' 


substance, or for any uniform portion of a system 
possessing different temperatures; i.e., that a is 
characteristic of the initial and final conditions of the 
given change of state, without regard to the path or 
process by which the change is effected. 
Now d Q is not aperfect differential; a part of it, viz., 
p dv, depends entirely on the path; but then this por- 
tion does not stay in the substance, it represents the 
mechanical portion which is transferred elsewhere ; 
if this portion be subtracted, the residue is a perfect 
differential, and represents the gain of intrinsic energy 
So if a working substance at temperature T 
receives an addition of heat d Q, a change is effected in it 
which may be expressed as a gain of energy, 
dE=dQ-pdy, 
and a gain of entropy, 
dQ 
rT 


If the substance is taken round any closed cycle, both 
these gains are zero; 7.e., both the energy and the entropy 
are as they were at first. Hence in this case { d Q and 
fp dv are equal; which is merely a statement of the 
conservation of energy with the inclusion of heat. 

The first of the above equations is, in fact, the first law 
of thermodynamics, and the other is the second law. 


dog= 


MEANING OF EntROPY. 


The term entropy signifies, or at least embodies 
the idea of, ‘‘ transformation value.” Some books used to 
assert that it meant available energy, or else wn-available 
energy; but it cannot possibly mean either of these 





things, for it is not even of the right dimensions. It is 
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not energy, but energy divided by temperature. Its 
dimensions are the same as those of heat capacity. The 
heat capacity of a body, often called its specific heat— 
unit mass being understood—is defined thus, 
C= dQ 
. dT° 

This, too, is energy divided by temperature ; butits energy 
and temperature involve ideas altogether different from 
those involved in entropy :— 

The d Q in the definition of heat-capacity is the gain of 
heat, no matter how caused ; it may have been fed in by 
conduction, or it may have been generated on the spot by 
mechanicalwork. In other words, it represents the portion 
of any increment of energy which has taken the form of 
heat. And the d T represents the rise of temperature 
thereby caused. 

Whereas, in entropy, d Q signifies the heat which has 
been supplied by conduction only, ignoring all other 
modes of conveyance of energy, and all other forms of 
energy except heat. If heat both flows in and flows out 
as heat, the dQ is the balance or difference of the two 
quantities, but if it flows in as heat and is partially handed 
on as work, still d Q means the whole of the heat supply. 
Whenever no heat is supplied by conduction, even though 
heat is generated in the substance by compression, 
d Q is nothing ; because it has not been passed in as heat 
but as a mechanical form of energy. The doctrine of 
entropy has nothing to do with any form of energy except 
heat. So also with the T, it stands not for any change of 
temperature, but for the temperature of the body above 
absolute zero to which the heat is being supplied. If its 
temperature happens to change, the supply of heat must 
be supposed accomplished in steps, each infinitesimal 
quantity being added at a constant temperature, with 
intermediate adiabatic or isentropic “risers,” so that the 


whole change of entropy is expressible by | A 


If it were possible to give heat to a body at absolute 
zero without warming it, the change of entropy thereby 
caused would beinfinite. Perhaps that is not possible, 
but at any rate a unit of heat addedto or withdrawn from 
a very cold body makes a great difference to its 
entropy, whereas a unit added to or taken from a 
hot body makes very little difference to its entropy. 
The difference of entropy caused by the addition or sub- 
traction of a unit of heat is in fact the reciprocal of the 
body’s absolute temperature, or what used to be called its 


**Carnot’s function.” C or 4 is the ‘‘integrating factor”’ 


of dQ. The product C Q measures the transformation 
value or “ motivity” of the quantity of heat Q. 

There is no natural zero of entropy, we have only to 
do with differences, and it is impossible to say that 
any given temperature determines any given entropy, 
for the two things do not vary together. With 
a given temperature a body may have any entropy, 
and with a given entropy it may have any tem- 
perature. Two conditions are needed to specify the 
state of a body, one is not sufficient. A given 
temperature and a given pressure—or volume—suffice 
however, and given these two things the entropy also is 
fixed; though with this same entropy the temperature 
and the pressure are both at liberty to vary simul- 
taneously. Inasmuch as the average or surrounding 
temperature and pressure play so great a part in 
determining the working power of a body—the surround- 
ing temperature determining the availability or motivity 
of its heat, and the surrounding pressure determining 
the range of working power of an expansible body consum- 
ing its own intrinsic energy—it may be convenient to 
define the state of atmospheric temperature and pressure 
as a state of standard, or say zero, entropy. An adiabatic 
drawn through the intersection of the atmospheric 
isothermal and pressure lines will then be the zero 
isentropic on the diagram. All points above it will 
represent states with more entropy, all points below it 
will represent states with less, that is, with negative 
entropy. 

It is not the possession of either positive or negative 
entropy which determines the availability of heat energy, 
it is the quantity of heat energy which can be emitted 
pec unit change of entropy. In other words, the 
“‘motivity ” of heat depends on the smallness of the 
entropy change accompanying its transfer. A unit of 
convertible heat is equally good for work at whatever 
temperature it is, and in this it differs from a pound of 
high-level water or high-pressure steam, whose working 
powers are not independent of their level or pressure ; but 
then a unit of total heat only contains a small portion in 
the convertible form, and the amount of this portion 
depends directly on the temperature ; or, otherwise, on 
the change of entropy which the removal of a unit of heat 
causes. 

ILLUSTRATIONS. 

Given a working substance at average pressure and 
temperature, say 300 absolute, with what we have agreed 
to call zero entropy therefore, and with a heat capacity 
constant and similar to that of a gramme of cold water 
say, to make things definite, that is 4:2 energy units per 
centigrade degree rise of temperature. Do upon it 
some work, of which let 1680 units take the form of heat ; 
its temperature runs up to 700 absolute, but its entropy 
continues zero. 

A unit of heat energy now removed will lower the 
temperature } deg., and its removal as heat will lower the 
body’s entropy -}, of a unit. If now the whole of the 
added heat energy were allowed to leak away by a pro- 
cess of cooling at constant volume, the entropy of the 
substance would fall 1680 + the harmonic mean of 700 
and 300, that is would become 

_ 1680 _ _ 4. 
420 ; 
while the entropy of the bodies of ordinary temperature 
which receive the heat would rise by the amount 
= 5°6; 


800 





so there would be a total gain of entropy in the system 
of 1:6. It must be clearly understood that there is no 
law of conservation applicable to entropy. The entropy 
of a body may alter by any amount, just as its tempera- 
ture or pressure may alter, without our being constrained 
to say where the lost entropy has gone to, or come from. 
The remarkable thing about a reversible operation is that 
the total entropy is constant throughout it ; gains balance 
losses. During any other than a reversible operation 
the total entropy increases. No known process can make 
total entropy diminish. 

But, as another example, instead of letting the sub- 
stance cool, take it at its high temperature 700, with 
entropy zero as at starting, and let it receive heat by con- 
duction at this temperature. Let it thus receive 2100 
units of energy in the form of heat. Its entropy will rise 
to 3, while the entropy of the source whence the heat was 
supplied will fall by some smaller, or at least not greater, 
amount. During the heat-receiving operation the sub- 
stance will be doing external work, the amount of which 
cannot in general be specified, since it depends upon 
circumstances such as the body’s intrinsic pressure and its 
expansibility. 

For a perfect gas the external work done will be 2100 
Joules, for all other substances it will be less, and for a 
solid or liquid it may be nearly nothing. 

Next, let the substance go on working without heat 
supply; its entropy remains constant at 3, but its tem- 
perature returns to the old value. 

To get it entirely back to its original state, 8 units 
of entropy must be withdrawn, and to remove them at 
the low temperature demands the withdrawal of 900 
units of energy in the form of heat, and the generation 
of more—or, at least, not less—than three units of entropy 
in the sink, or receiver of this heat. Thus, altogether, 
2100 units of heat have been supplied, 900 been with- 
drawn as waste, and the balance, viz., 1200 units, have 
been transformed into other forms of energy, i.e., have done 
external work. The arrangement has been a Carnot 
engine of efficiency 1200 : S. 

7 

Now, suppose that before receiving a supply of heat 
energy the substance was squeezed up to a higher tempera- 
ture still—say to 1000 absolute. Then, thereception of 2100 
units at this temperature would only increase the entropy 
by 2°1, and this is all that need be removed at the low 
temperature. This means the withdrawal of 630 units 
of energy in the form of heat, while 1470 have been 

_ : . 1470 7 
utilised in work. So the efficiency is now 9100 10° 

Or, putting it another way, for a given change of 
entropy more heat can be supplied at the high tempera- 
ture. Before 3 units of entropy have been generated 
3000 units of heat will have been supplied, and conse- 
quently the balance of work in that case will be— 
3000 — 900 = 2100; the efficiency being as before— 
2100_=—=7 
é 10 

Observe, that in calculating changes of entropy we 
need know nothing about properties of substances. The 
temperature and the heat supply give all the data 
necessary to determine the change of entropy. The 
entropy change corresponding to these data is wholly 
independent of the nature of the working substance, and 
even of its mass. 

As another illustration take the following:—Suppose 
some moderate temperatures given for source and sink, 
say, for example, 300 and 115 deg. Fah., or 440 and 320 
absolute; given also the work demanded per minute, 
say, 300,000 foot-pounds, or 400,000 Joules.* What are 
the circumstances as regards entropy of an engine work- 
ing economically under these conditions? 

The energy supplied must exceed that withdrawn as 


heat in the ratio 440 : 320, or = and also by the differ- 


ence 400,000. So the energy to be supplied at the high 
temperature is 1,470,000 Joules, and this can be supplied 
as heat by transferring from source to working substance 
3330 units of entropy. To get rid of this same amount 
of entropy at the low temperature demands the removal 
of 320 x 3330 = 1,070,000 Joules in the form of heat; 
leaving as the balance of work 400,000 Joules. Thus an 
engine working between the given temperatures could 
theoretically do about 9-horse power with a supply of 
33-horse power from the source; 7.e., with an efficiency 
of 27 per cent. 

The entropy flux here demanded is large, because of the 
low temperature postulated. At a solar temperature of 
say 6000 deg. absolute, for the source, energy equivalent 
to the above 33-horse power could be supplied by a mini- 
mum change of 245 entropy units per minute; and the 
waste heat to be extracted at ordinary temperature before 
this entropy is destroyed, is only 300 x 245 = 78,000 
Joules per minute, equivalent to 55,000 foot-pounds per 
minute, or less than 2-horse power. Ail the rest of the 
activity, viz., 3l-horse power, might possibly be converted 
into work. ; 

The object to be aimed at in all heat engines is to 
supply as much energy in the form of heat as possible, 
and to take away as little as possible in that form, so as 
to have as large a balance as possible removable in 
other ways—that is, available for doing mechanical work. 
Whatever entropy is given to the working substance at the 
high temperature, that also must be removed at the low ; 
unless, indeed, the substance is to be thrown away with 
the entropy still in it and a fresh lot of material taken; 
if the same amount of substance is to serve perennially, 
it must of course be restored to its original condition by 
the completion of a cycle. But the removal of heat has no 
such necessary connection with the supply. For a given 
change of entropy the supply of heat is limited only by 
the temperature. Ata very high temperature an im- 
mense quantity of heat can be supplied, and at a very 
~ * 550 foot-pounds equal 746 Joules; a Joule being a Watt-second. Soa 
— is } of a kilowatt, and a Joule i3 very nearly } of a foot- 
pound. 


, or 70 per cent. 





$s 
low temperature a very small quantity need be with. 
drawn. 

The thing which practically limits the heat supply ig 
the temperature of the hottest available source ; for unless 
the source be hotter than, orat least quite as hot as, the work. 
ing substance, the latter will not be able to take heat in 
The thing which practically regulates the heat waste ig 
the temperature of the coldest available sink, or else the 
lowest available pressure; for unless the sink or con. 
denser is colder than—or at least as cold as—-the working 
substance, the latter will not be able to get rid of its 
waste heat. If it is thrown away with the waste heat in 
it, then the temperature at which it is thrown away jg 
virtually the lowest available. The waste heat must 
anyhow be thrown away, whatever happens to the 
substance possessed by it. 

If there were any way known of letting a substance 
expand itself down to absolute zero, it would have no waste 
heat to get rid of or be thrown away ; a condenser would 
then be unnecessary, and the efficiency would be 1. 

The thing which prevents automatic expansion down 
to absolute zero, is the fact of atmospheric pressure, 
You can expand below atmospheric pressure if the sub. 
stance is still above average temperature, or you can 
expand below average temperature if the substance igs 
still above atmospheric pressure; but you cannot get a 
thing to expand or otherwise automatically reduce itself 
below both atmospheric pressure and temperature. If 
you could—or rather when you can—some statements 
of the second law will be upset. 

But in that case we should be dealing with individual 
molecular energy; we should not any longer be ignorantly 
concerned with heat and temperature; our knowledge 
would have been increased, and these temporary terms 
would to that extent have to give place to a system of 
practical molecular dynamics. 

All statements of the second law should explicitly 
contain the terms heat and temperature ; for it is to energy 
in the form of heat, and subject to the limitations and 
laws of temperature, that the second law in its fulness is 
solely applicable. 








APPARATUS FOR BURNING HYDROCARBONS, 


THE object of this apparatus, illustrated by the engraving below, 
is to facilitate the combustion of heavy hydrocarbons, such as crude 

troleum or tar. This is effected by using a jet of vapour of a 
ighter hydrocarbon, such as paraffin, in place of the usual jet of 
air, or of air and steam mixed. The tigure shows the construc- 
tion of the lamp ; a is the receptacle for the heavy oil, the level of 
which is kept constant by a small cistern, fitted with a ball-cock, 
placed between the reservoir and a; } is the jet, and is in connec- 
tion with the vaporising coil d. The latter receives the supply 
of light hydrocarbon through d* ; ¢ is a hood, perforated round its 
lower edge with air-supply holes c! ; ¢ is the outer casing, which is 
supported on lugs a? in such a manner as to admit air to the space 
between ¢ and c, The reservoir for feeding the lamp has two 














compartments, a large one for the heavy and a smaller one for the 
light hydrocarbon. A pipe passes down to near the bottom of 
each, the one leading to the intermediate cistern for controlling the 
level of the heavy hydrocarbon in a, and the other supplying ¢ 
with light hydrocarbon. The reservoir is titted with an air pump 
for producing a pressure in its upper part to force up both the 
heavy and light hydrocarbon. In operating the lamp, the heavy 
hydrocarbon in a is ignited. The air entering pe co is suft- 
cient to produce a partial combustion, whereby an inflammable gas 
is produced, which mixes with the vapour of the light hydro- 
carbon issuing from }, and is carried upwards with it through the 
top ofc; it here meets the air passing between the casing ¢ and 
the hood ¢ and burns with an intense flame. It has been described 
in a recent patent specification, by Messrs. Hill and Brett, of which 
the Journal of the Seciety of Chemical Industry gives an abstract. 








NAVAL ENGINEER APpolINTMENTS.—The following appointments 
have been made at the Admiralty:—Fleet Engineer: Henry Hl. 
Davis, to the Benbow, to date May 23. Staff Engineers: Henry J. 
Oram, to the President, additional, for service at the Admiralty as 
Senior Engineer-Inspector, to date April 21; and Charles Lane, 
to the Rodney, to date May 30. Chief Engineers: 8. Rawling, 
to the Scout, to date April 30; Philip Marrack, to the Presi- 
dent, additional, for service at the Admiralty as Assistant 
Engineer, first class, to date April 21, and Samuel Aston to the 
Jaseur, to date April 23. Engineers: John H. Dalrymple, to the 
Triton, to date April 23; Francis H. Lister, to the President, 
additional, for service at the Admiralty as Acting Assistant Engi- 
neer, first class ; and William M’K, Wisnom and William J, Hender, 
to the President, additional, for service at the Admiralty as Assist- 
ant Engineers, second class, to date April 21; William Ryan, to 
the Rattlesnake, to date April 30; Henry Abbott, to the Benbow, 
to date May 23 ; Thomas H. Wallice, to the Rodney, and John E. 
Vibert, acting, to the Flora, to date May 12. Assistant Engineers: 
John W. Figgins, to the Hood, to date April 30 ; Thomas Shattock 
and Charles Dewhurst, to the Rodney, to date May 30; E. P. St. 
J. Benn, to the Rodney, and Arthur Brown, to the St. George, to 
date May 12. Probationary Assistant Engineer: Rayner Davis, to 
the Benbow, to date May 23. Assistant Constructor, 2nd class : 
Edgar N. Mooney, to the Repulse, as assistant engineer, tempor- 
arily, to date May 12. 


Fs 
Ni 
‘ 
Fo 
¥ 
: 
a 
i 









OR Se ee 


a PS 














tah SIN BAM i788 





May 18, 1894. 


THE ENGINEER. 








————— 


JOHNSON’S BRICK-MAKING AND SURFACE SANDING MACHINE 
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JOBNSON’S BRICKMAKING AND SANDING 
MACHINE. 

Ix a brief account of the recent Building Trades Exhibition 
we mentioned, among other brickmaking machinery then 
shown, one by Mr. W. Johnson, of Leeds, a feature being an 
attached apparatus for sanding surfaces of the column of clay 
as it issues from the die of the machine. This is subse- 
quently cut up into bricks by a cutter, as shown. The bricks 
when delivered have sharp arrises and are evenly sanded over 
all the surfaces, the sand being impressed into the body of the 
brick. The machine has been designed to produce without 
second pressing a finished sandface brick of the class largely 
used for fronts of buildings in London and the surrounding 
counties. Itisof the usual type of machine with wire cutter, 
but designed t» work the stuff very stiff, with the object of 
getting bricks that they can be easily handled without injury, 
ani suitable for pressing when desired. This saves labour 
and considerable time in drying off for the kiln. The auto- 
matic siuding apparatus is a Dutch invention. It consists 
of a series of fans which are situated so as to enable them to 
dash the sand, which is run into the wings of the fans from 
the hopper placed above them, over the four surfaces of the 
column of clay. The sanded column then passes through 
four smooth-faced rollers which impress the sand evenly into 
the surface. As the column issues from the impressing 
rollers it is cut up into bricks by a cutter which cuts two 
bricks at once ready for removal to tracks or drying floors. 
The operation is automatic, the sand-faced pressed bricks 
— produced without any increase in cost over ordinary 

ricks, 








SOUTHAMPTON DOCKS AND HARBOUR. 


Mr. Jaues P. Maginnis, M. Inst. M.E., and Mr. James B. 
Jordan, of the Home Office, have just completed for the 
London and South-Western Railway Company a model ot 
ths docks and harbour, together with the extensions 
which are now both in course of construction and projected. 
The model, which is made to the scale of lin. to 50ft., is to 
be exhibited by the South-Western Railway Company at the 
Antwerp Exhibition recently opened. It is remarkable both 
for accuracy of detail and artistic effect, and will doubtless 
prove a great attraction. It may here be apropos to state 
that there are at present three docks, two of which are open 
direct to the harbour. Their dimensions are as follow :— 





” Depth at Depth at 
Area. Low Water. High Water. 
Close Dock . 10 acres ~ a oe a) 
pen Dock... .. .. 16 acres .. .. 16ft. .. .. Sift. 
“Empress” Dock .. WSjacres .. .. ft. .. .. 3Mft. 


_There are also in existence four dry docks of the following 
dimensions :— 


No 1. No. 2. No 3. No. 4. 
Jength .. .. .. .. 400f¢ .. 251ft. .. SO0ft. .. 450ft. 
J) er on: fen ae 


_A new graving dock, which will be approached from the | 
Empress Dock, at any state of the tide, and which it is 
expected will be ready for use at the end of the present year, | 
Will be of abnormal proportions, being 750ft. long by 1124ft. 
Wide, and will be capable of almost indefinite extension. 
The additional quays will have a frontage of 1600ft., 400ft., 
and 2500ft., and will have a depth of water of 28ft. at dead 
low water, which depth will be capable of increase if necessary 
to 30ft. The entrance to the new graving dock will be 87ft. 
wide at the sill and 112ft. wide at the top. The model 
measures 12ft. by 11ft, and has been coloured by Mr. J. 
Harker, the well-known scenic artist. | 








NORTON’S COMPOUND LIFTING JACK. 


THE ‘annexed engravings show this new jack, which is much | 
Appreciated in the United States of America. Tosted at the | 
asehine Laboratory, Canada, a jack 26in. high, with 10in. 
es 1jin. screw buttress, thread of }in. pitch, worked by a 
ever 2ft, din. long and mitre gears, with thirty-two cast-steel 








| 
| 
Sy = | 





polished 4in. friction balls and bearing plates of tempered 
steel, lifted 40,000 lb. with one man, and 50,000 ]b. with two, 


which was considered the limit of the jack. Thechief engineer, | 
Mr. Phelps Johnson, reports that there was no apparent | 


injury to any part, except very slight indentations in the 
plates, due to the balls, that may have existed previously. 
It will be observed that the screw is of very slow pitch, and 
that the thread is cut so as to diminish friction and resistance 
when the screw is being raised, bnt increase them in the 
other direction, so as to oppose great resistance to lowering. 
The fact of the shell fitting accurately on the standard holding 
the nut affords a capital guide, taking all the side strain and 
preventing injury to the screw. It is claimed that, thanks to 
this arrangement, the screw will not run down or crush under 
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NORTON’S COMPOUND LIFTING JACK 


nearly twice its rated load, and will raise or lower, or hold 
its load, with perfect safety, lowering evenly, without shock, 
jar or strain, while it will lift at any angle, or bottom upwards, 
and work equally well when laid flat for pushing. The 
wrought-iron hook, shown in one of the views, for lifting 
from near the ground level, is a great improvement on a foot 
cast on the shell. The traversing jack, which may also be 
used with a hook, is 26in. high, will raise 20 tons to a height 
of 12in. and traverse 13in. The small jack, called ‘The 
Little Giant,” is intended for carrying on locomotives, and 
it is asserted that with its aid brasses can be changed much 
more easily, and in half the time occupied by the old jack. 
The agents for England are Messrs. Westwood and Winby, of 
Clement’s-lane, London. 








INSTITUTION OF MECHANICAL ENGINEERS. 


ADDRESS BY THE PRESIDENT, PROFESSOR ALEXANDER 
B. W. KENNEDY, LL.D., F.R.S. 
(Concluded from page 405.) 

I HAVE next to speak of the regulation of an electric lighting 
station, as forming along with its security the two matters which 
chietly affect the consumer of electrical energy. All that the 
consumer cares about is that the pressure in his house should ke 
steady to the eye, and should be not less than its nominal value and 
not very greatly aboveit. In all stations working on a large scale 





| this constancy of pressure in the consumers’ houses necessitates a 
constantly varying pressure at the station in order to make up for 
the loss of pressure in the mains, which is itself—wholly or in part, 
according to the system of supply—dependent on the amount of 
current passing through them. In an ordinary alternating current 
station the pressure at times of maximum load exceeds that at 
times of minimum load by about 5 or 6 per cent. In an alternat- 
ing current station with low tensiun distributors the excess may be 
about 12 or 15 per cent. In an ordinary low tension station with 
three-wire system it may often be 20 per cent. The actual figure 
of course depends on the current density permitted in the copper ; 
but the figures I have given illustrate the sort of percentage which 
a engineers have found it advantageous to adopt on a large 
scale. 

The primary requisite for proper regulation is obviously enough 
that the engineer shall know the actual value at each instant of the 

| pressure which he desires to keep steady. In every case where low 
tension distributing mains are used, this pressure is the pressure at 

| certain feeding points or at certain sub-stations, and it is best known 
| at the central station by direct indication—bringing back pilot wires 
or potential leads from such points direct to the station, and con- 
necting them to suitable voltmeters there. In these cases the 
regulation consists in so running the machines that the pressure 
indicated by these voltmeters is always kept at the desired amount. 

What appears to me a less satisfactory method is sometimes 

adopted, namely, the determination by calculation or by experi- 

ment of the loss of pressure corresponding to each output, adding 

this loss to the normal pressure, and regulating the dynamos to 
| the corresponding sum, transformed if necessary. Apart from the 
fact that in this case the pressure actually received by the con- 
sumer is only estimated and not really measured, so that the thing 
measured is not the really important quantity, there is the addi- 
tional drawback that the regulation is toa varying quantity instead 
of to a constant one, and is therefore less likely to be thoroughly 
satisfactory. 

In cases where distribution is by high tension with isolated 
| transformers there is of course no direct means for keeping the 
| pressure constant in the consumers’ premises. If the distance 
between the nearest and the furthest consumer on any circuit is 
much less than the distance from the station tothe nearest consumer, 
there may be a reasonably good regulation by the indirect means I 
have just described. In the case where the distance from the 
station to the nearest cunsumer is small in proportion to the distance 
| from the nearest to the furthest, no such regulation is practically 

possible, and in fact in these cases, the section of the copper must 
= made so large as to reduce the drop of pressure within negligible 
imits. 

By one or other of the methods which I have mentioned, and 
preferably no doubt by the use of pilot lines, the engineer in the 
station knows to what pressure he is to work. In every case the 


the variation may not be great. The highest pressure must occur 
always at the times of greacest load. Several means are at the 
disposal of the engineer for varying this pressure. Best of all I think, 
as being most convenient and most easily controlled, is the provision 
of sufficient additional resistance in the fields of the dynamos or 
exciters to enable the magnetic field to be altered by the mere 
moving of a switch having many contacts. Of course to a certain 
extent this method wastes energy, but the quantity so wasted is so 
very small in proportion to the whole that it is not too high a price 
to pay. The switches can be placed upon the switch gallery, so that 
the whole of the regulation may be done by the man in charge there, 
and be quite removed fram the actual control of the engine-drivers 
In order that this method may be satisfactorily carried out, the 
engines must be so arranged that they can be run entirely upon 
their governors, the stop-valves being opened fully as soon as the 
machines have taken up any load. In this connection it is worth 
while noticing that for continuous current machines constancy of 
speed—which is of course to be distinguished from steadiness of 
speed, quite a different matter—is not in itself in the least a thing 
to be insisted on. The governor must be so set as entirely to prevent 
the engine racing in the case of a sudden short circuit or other 
breakdown. But apart from this, an alteration of 5 per cent. or 
more is not a matter of the least moment. In fact for practical 
purposes it is generally better that the governor should not be tco 
| tinely set. Of course it may quite well happen that in the care 
| of any one engine it may have to run throughout nearly its whole 
| range of power at the same electrical pressure. If, therefore, the 
governor is so arranged as to allow of a drop in speed at full load, 
the field resistance must be so proportioned that notwithstanding 
| this drop, it can either keep the pressure constant, or allow it to 
| be increased within the desired limits. 
A much less satisfactory method of regulation is by means of the 
| stop-valve, that is to say, by the engine-driver actually opening or 
closing his main steam-valve, according to the pressure required. 
| If this has to be done, each engine-driver must be able to see 





station must work at a varying pressure, although in some instances - 
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the pressure to which he has to regulate, and instead of regulation 
taking place by an easily moved switch in the hands of one man, 
it has to be carried out by the action of half a dozen stop-valves 
in the hands of perhaps as many different men. The enormous 
voltmeters which were made a few years ago, and I believe 
are still used in America in some places, having faces so large 
that they can be seen all over an engine-room, were designed in 
connection with this particular method of regulation. Regulation 
by field resistance was perhaps then not so well understood as it is 
now. Atany rate there can be no doubt which method is the 
better on all practical grounds. 

I have been speaking of efficiency of regulation so far as it 
affects or is affected by the gradual alterations of load such as are 
represented upon the diagrams on the wall. At times of full load 
this is practically the only matter of importance, because at such 
times any sudden increase or decrease of load are small proportion- 
ately to the whole load of the station. But in a station where the 
load every afternoon is, say, 1000 kilowatts, it may quite well happen 
that in the early hours of the morning or during a bright forenoon 
the total load is little more than a hundredth part of this. Insuch 
a case the sudden throwing on or off of a motor without proper 
starting resistance, or even of a photographer's arc lamp under 
similar conditions, may increase or decrease the actual output by 
20 or 30 per cent. or even more. Such variations are most often 
excessively sudden and of extremely short duration, so that they 
are particularly difficult to regulate for, and one must only be 
thankful that in the nature of things they can only occur at times 
when a little flickering of the light is not noticeable. In stations 
which are able to use batteries, there is no doubt that the battery 
acts practically the part of a fly-wheel in respect to these rapid 
variations. 

I now come to my last section, namely, that of economy of 
working a station, still looking at the matter, of course, from the 
point of view of the mechanical engineer. Economy of working 
covers two sets of questions. There is first the reduction of direct 
cost of coal, oil, stores, water, and maintenance per unit or per 
horse-power hour, and secondly, the obtaining of the greatest pos- 
sible ratio between the net useful and the gross indicated horse- 
power. Taking these matters in their order, the question of coal 
naturally comes first. In an electric light station the cost of coal 
averages not far from four-tenths of the total working expenses. 
While, however, this matter is so important a one, it is yet one on 
which so much has been said and written that it need not detain us 
long. There is no one type of boiler, at least I do not know of any, 
which is better than all others under the conditions of an electric- 
light station. Indeed, I would go so far as to say that from the 
point of view of economy there are five or six types of boiler 
which, with equally good stoking, will yield equally good and in 
every respect first-class results. Of course any type of boiler may 
be badly arranged or badly proportioned, may be under-worked 
or over-worked, but if an engineer is not capable of so proportioning 
the boilers of whatever type he adopts as to give thoroughly good 
results, or of finding out whether his results can be improved, he 
had better at once take to some business which is less complicated 
than that of scheming an electric-light station. It may no doubt 

ti be y in order to get a specially large output out 
of a boiler to provide it with one of the thousand infallible nostrums 
for that purpose. So faras my own experience has gone, however, 
I think that almost anything can be done with a really well-designed 
boiler, if only the engineer in charge knows how to handle his 
dampers and how to deal with his particular fuel under the 
conditions where coaxing is required. I have lately had some 
remarkable illustrations of the way in which a particular boiler 
could have its output increased 60 per cent. by the application of 
certain particular apparatus to it, and an exactly similar boiler 
could then, when the stoker had found out how to manage his fires, 
give exactly the same increase in output without any change being 
made in it whatever! 

One thing which tells very much against the economy of an 
electric light station in respect to its evaporation per pound of fuel 
is the extent to which, during all day in many places, fires must 
be kept alight and pressures up in boilers capable of giving eight 
or ten times the actual output, and the extent to which in all 
stations fuel must be expended in getting boilers ready for 
the heavy load which comes on only once in twenty-four 
hours. These stand-by losses are not, as one would think, 
losses which get less as the output of the station increases, for 
the proportion which the stand-by boilers will bear to the 
actually used boilers at any moment will be practically constant, 
whatever the output of the station. I have found that the total 
stand-by losses can be reduced in some cases to under 8 per cent. of 
the total fuel. Below this I have not yet succeeded in coming, 
although I hope a lower ratio will be obtained in the future. I am 
afraid it is often considerably more than 10 per cent. 

1 believe that a far larger proportion of fuel waste in a station 
occurs through causes beyond the boilers than in the boilers them- 
selves, that is to say, it is much more easy to get a good evaporation 
per pound of coal, than a small consumption of water per indicated 
horse-power. Of the causes which contribute to this the first is 
undoubtedly the very great loss which occurs by condensation in 
the steam pipes, and by leakage through drains and other valves 
before ever the steam gets to the engines at all. This is probably 
much greater in proportion in an electric light station than in most 
other places, because the requirements of security which I have 
already discussed necessitate the use of avery elaborate system of 
steam pipes, much more elaborate thar. is found in any other works. 
Not only does this system of steam pipes present a large radiating 
surface and in various ways offer particular facilitiesfor cooling the 
steam, but also the absolute necessity of keeping the pipes clear of 
water at all times, sc that any section of them can be used safely at 
a moment's notice, involves the use of drain pipes and cocks. These 
necessary adjuncts to a system of steam pipes, along with the 
apparatus which we call by courtesy steam traps, and use in 
connection with them, are a contiaual source of waste and annoyance 
to theengineer. The drain cocks get left open, or if they are shut 
they leak themselves open, the steam traps require more lookin; 
after than the whole of the rest of the machinery put together, se | 
altogether the whole system of pipes, drains A traps, probably 

us in many cases 10 per cent. of our whole fuel. In some 
experiments which I recently had made I have found the proportion 
to be 8°8 per cent., and I have reason to think that it is often 
far greater. I know of no heroic remedy which can be applied 
to the matter. Probably we have not in general paid sufficient 
attention to the proper covering of the pipes, including their 
flanges and the flanges of the stop valves. Certainly we have not 
somehow succeeded in obtaining steam traps which will really 
work with any approach to permanent satisfaction under the trying 
conditions of everyday work. I hope that the use of superheated 
steam may be found very largely to reduce this particular cause of 
waste. Apart from this matter I know no reason why any enginein 
an electric light station should not work every day and every hour 
at exactly the economy which the same engine reached on special 
trials made at the same load under the strict conditions of a 
specification. I have, in fact, on many occasions compared the 
running of engines in this way with the running of the same 
machines at the same loads on their original tests. When I have 
subtracted the amount of steam used for the feed pumps, the 
difference was never greater than I have found to be covered by 
the condensation losses which I have mentioned. Of course it is 
necessary to remember that engines working in a central station 
at very varying powers cannot be expected to give average 
results equal to those obtained at full power on trial. The results 
should be compared on the basis of testsat corresponding powers, and 
in order that this comparison may be carried out, I always have a 
series of graduated tests made before taking over machinery. 

After the cost of coal comes the cost of oil, water, and stores. 
Those three items together cost in the average about one-fifth as 
m ich as the cost of coal alone. There is not much which can be 
s.id in circumstances like the present on the question of economy 
ii this part of the expenditure, which really depends altogether 








on the good management of the engineer in charge. Such matters 
as the filtering and re-using of lubricants, and as the prevention 
of all needless waste of water, are obviously to be considered. It 
is perhaps generally sufficient for the engineer to find out the very 
lowest cost under these heads obtained in any other station, and 
to believe he can do a little better if only he tries hard enough. 
Cost of repairs and maintenance, still more than that of oil and 
stores, is one about which little can be formulated. There is no 
one type of engine or dynamo, so far as I know, that can be 
definitely said to be ahead of all others in respect of the fewness 
of its repairs. There are several types of machine which in the 
hands of careful engineers certairly give very good results, although 
it is somewhat difficult to compare the published figures under this 
head on account of the number of electrical stations which are 
still wholly or partially in the hands of their contractcrs, and in 
which therefore the full amount of repairs does not appear in the 
accounts. 

Ihave mentioned that the economy of a station depends on two 
sets of considerations, namely, the actual quantity of fuel, stores, &c., 
per indicated horse-power hour, and secondly on the actual relation 
between the useful power and the gross power. It is obvious that 
it would be of no use to save 10 per cent. on the coal per indicated 
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error of not more than 1 per cent. of the current se 
each dynamo in a Galen” The average station welts can ane 
easily obtained with fair accuracy, and the amount of elects; 
energy developed at the dynamo terminals can thus be continuous 
measured as no other similar amount ever has been measured The 
amount has to be compared with the amount of energy actually p, id 
for, that is with the sum of the readings on the meters of commen 
Some of the electrical companies have published with their ann ~ 
reports detailed electrical balance sheets which show how very a 
the unaccounted for quantity nowis. In the case of the Weatininste 
Electric Supply Corporation it was over 5 per cent. in 189] $16 
er cent. in 1892, and was still further reduced to 1-28 per cent, 
in 1893, 

Unfortunately with alternating currents measurements are ver 
much more difficult and troublesome, and consciously or weeae 
sciously, I think this fact has, toa certain extent, hindered their 
adoption. There are now however, alternate current watt-meters 
practically free from error due to circuit induction, and capable of 
giving results with quite sufficient accuracy under the actual condi. 
tions of station practice. I believe that very great improvements 
in the economy of alternate current working will date in ever 
case from the time when the station commences to make accurais 





horse-power hour if that saving involved the use of 'y 
whose mechanical efficiency was 10 per cent. lower than it would 
otherwise be. This brings us face to face with the question 
which is always one of the most important to the engineer, namely, 
when he has got his horse-power in his engine as cheaply as 
possible, how to arrange so as to utilise the ~— possible 
proportion of the horse-power thus obtained. he utilised 
horse-power is represented, in the case of an electric-light station, 
by the energy passing through consumers’ meters and paid for 
by them. Between this useful horse-power and the indicated 
horse-power of the engine there comes first the loss in the engine 
itself, then the loss between the engine and dynamo ; thirdly, the 
loss in the dynamo itself ; and fourthly, all the losses between the 
terminals of the dynamo and the consumers’ meter. As to loss in 
the engine itself, this does not appear to vary very much in different 
types of engine of first-classmake. Approximately it may be taken 
as about 10 per cent., sometimes a little less, of the full power of 
the engine, and as remaining very nearly constant at all powers as 
long as the speed is constant. Thus the mechanical efficiency of an 
engine which is 90 per cent. at full load, will be only about 80 per 
cent. at half-load. The efficiency of a dynamo at full load is much 
higher ; it may be as much as 95 per cent., and may be still 90 per 
cent., far below half-load. Thus the ratio of electrical to indicated 
horse-power of a first-class steam engine and dynamo may be 
85 per cent. at full load, and something like 76 per cent. at half- 
load. This assumes that the engine drives the dynamo direct, and 
that there is therefore no loss in transmission between them. 
I must confess that it remains a complete puzzle to me— 
a puzzle of which 1 have never found any solution — why 
engineers should wish, in addition to these practically unavoidable 
losses, to spend certainly 5 per cent., and on the average probably 
much more, of the whole of the power in their station in moving 
ropes or leather belts which have nothing whatever to do with 
the ultimate result, and which take up an enormous amount of 
space. The true solution of the matter really appears to me beyond 
all doubt to be either the use of quick running engines, as is so 
common in this country, or of slow running dynamos, as is so 
commonly the case on the Continent. I am of course here speaking 
of driving by steam engines, not by gas engines, in which latter 
case a number of other considerations come in. 

As most steam engines take practically the same power per 

revolution to drive themselves, it is obvious that at low powers an 
increase of mechanical efficiency will be obtained by running ata 
less speed than that used for full power. This of course requires a 
specially arranged adjustable governor and a wide range of control 
in the field regulation, But I think it is worth doing in mavy 
cases, 
The losses between the dynamo terminals and the consumers’ 
lamps are, in a low-tension system, simply the losses inthe leads. In 
a high-tension system they cover the losses, in general very much 
smaller, in the leads, but also those in the transformers aswell. This 
is not a place nor time for entering ona discussion of the relative merits 
of high and low-tension systems—a matter which to anyone who is 
not a partisan of one or the other could certainly not be adequately 
discussed in any time short of the whole of that which has been 
occupied by this paper. Moreover I need hardly point out that the 
choice of a system cannot possibly rest upon any one single point, 
such as the relative magnitude of the losses from a single cause. At 
present, so far as the figures to which I have access go, it may be 
interesting to youif I mention that in the case of a low-tension 
system, where the maximum proportion of loss in the feeders is 
allowed to reach 20 per cent. orthereabouts, the actual average loss 
of energy throughout the whole year amounts to about 10 per cent. 
This is of course entirely due to ohmic resistance of the feeders 
themselves and of the network. I have no statistics by which I can 
compare feeder losses only in an alternating current system with the 
figure I have just mentioned, but so far as those figures go to 
which I have access apparently the total losses, both in mains and 
transformers in a high tension system, are not less than 25 per cent. 
of the energy generated. It is probable, indeed I think it is 
certain, that this figure will be very considerably reduced in the 
cases where banked transformers are employed with low tension 
distributing mains. I hardly think, however, that it can be 
expected that the total losses will ever be so low as with a low- 
tension system. 

I have already alluded to the extent to which the economy of a 
station is affected by the average load at which its units are run. 
To attain the greatest economy it is obviously advisable that the 
machines actually at work at any moment should all be as nearly as 
possible fully loaded. The extent to which this can be actually 
reached in practice is shown in the diagrams. In one of 
these cases it will be seen that the average load during twenty-four 
hours is 78 per cent. of the load which would have been reached if 
the same machines had run the same number of hours each at its 
full power, In the other case the percentage is 58. What this 

icular percentage may be always depends on the exact relations 
tween the load and the size of the units, and therefore in any 
station may vary very greatly at different times of the year. It is, 
however, not at all as easy as has often been thought to make the 
load factor, to use the expression in the sense of the above ratio, 
very high. I find it difficult enough in many cases, even with the 
use of comparatively numerous units, to keep it up to an average 
even of 65 per cent. Of course it has to be remembered that whether 
or not it is economical, the station engineer has to make certain that 
he has sufficient plant running to take up the work as it comes on, 
It is much the less of two evils that he should have every engine 
running every day half an hour before it is wanted, than that 
once a year he should be just too late with one or two of his 
machines. When the system of transformer sub-stations comes to be 
worked out practically a little more than it is at present, I believe 
that this load factor problem will be found to be there even more 
troublesome than it is in the engine-room, and that the capacity 
of the transformers which the engineer will consider it necessary 
to keep on circuit in order that he may be always safe against 
breakdown of any of them, will be considerably greater than has 
been often assumed. 

I would only. in conclusion mention one other matter. The 
mechanical engineer may be supposed to be of all others one who 
will most naturally take to the making of measurements of all 
kinds, Any passion which he may have for this has ample scope in 
connection with electrical work. Electrical measurements, at least 
with continuous currents, can be made more easily, with simpler 
apparatus, and more accurately, than any other such measurements, 
I ¥y not doubt that this fact has helped very much in the extremel 
rapid progress made during the last few years in matters electrical. 
Apart altogether from the more refined measurements which should 
be made from time to time for special purposes, there is no difficulty 
in getting continuous measurements, self-registered, with an average 


determinations—based on something different from the en ine 
driver's hourly entries in a log—of the true energy generated and 
the way in which it has been expended. 

I am sufficiently conscious of my own weaknesses to know that 
it is very dangerous for me to touch on the subject of measure. 
ments, especially at the very end of anaddress which has extended 
to so great a length as this. I will not, however, yield to the 
temptation, but will be content with simply baving mentioned the 
matter. And, in conclusion, I will only say further that | hope 
the active electrical engineers among our members will forgive me 
for having spent an hour on such a very plain statement of matters 
familiar to them, if I have by this means been able to place before 
our non-electrical members some intelligible account of the pro- 
blems at which we are working, looked at from their own point of 
view. : 








LONDON ASSOCIATION OF FOREMEN 


NEERS AND DRAUGHTSMEN, 

THE usual monthly meeting of this Association was held in 
the ““K” Room of the Cannon-street Hotel on Saturday evening, 
the 5th inst., when the president, Mr. W. H. Bale, and the vice. 
president, Mr. R. J. Cook, occupied the chair. 

The president congratulated the committee and members 
generally on the success of the annual dinner held on the 
2lst April in the Great Hall, and the satisfaction which had 
been expressed by most of those present with the arrangements, 

Several new members were elected, and other routine business 
gone through, after which a paper was read by Mr. Jas. M. Dewar, 
of Messrs, Maudslay, Sons, and Field, on ‘‘ Some Reccnt Develop. 
ments in Marine Engineering.” 

Mr. Dewar stated that attention had frequently been called to 
the fact that the time and care bestowed in perfecting marine 
engines had led to the neglect of the boiler, but at present as much 
care is being bestowed on the boilers as upon the engines proper, 
resulting in the production of steam producing apparatus of the 
most scientific order, combining in their proportion the results of 
experiment and ~_ in which strength, durability, accessibility, 
and efficiency are well to the front. As typical of the modern 
double-ended boiler he described a set of six capable of producing 
steam at 160lb. pressure to supply 16,000-horse power. Each 
boiler is 15ft. 9in, diameter, 18ft. long, containing eight furnaces 
and 1148 tubes, the shell plates being l}in. thick, and the weight 
of the boiler complete about 70 tons, containing about 30 tons 
of water at the usual working level, and requiring about a ton of 
feed-water each three minutes to keep it up. He compared the 
system of forced and induced draught, to the advantage of the 
latter, and as proof of the reduced temperature of the chimney 
gases when induced draught was used, mentioned the trial trip of 
a large steamer, when a din. batten, which had rested on top of the 
funnel the whole time, was found at the close to have only the 
faintest traces of scorching. He showed the waste of heat resulting 
from the formation of scalein boilers, and stated that although much 
could be dene by suitable composition, it was now generally con- 
ceded that the best results were obtained by dealing with the feed- 
water before it went into the boiler by filtration, and mentioned an 
instance of a steamer in the colonial trade in which feed-water 
filters had been fitted where it was found after a voyage out there 
was only a handful of deposit in two boilers. The utility of feed- 
water heaters was illustrated by the statement that in a steamerindi- 
cating 10,000-horse poweran increase of 90 deg. temperature produced 
a saving in coal of 30 tons perday. Mr. Dewar then dealt with water. 
tube boilers, describing the Belville boiler as the one which had been 
most largely adopted up to the present, some of the advantages of 
which are greater safety from explosion, capability of coping with 
high-pressure steam, reduced space and weight for given power, 
reduced liability to derangement or damage from accident or 
neglect, economy of maintenance, He mentioned the great pro- 
gress made and excellent results obtained by London firms with 
water-tube boilers, and stated his belief that they were to be the 
type of the future, although the ordinary cylindrical boiler will 

ie hard, as it was now very perfect, producing steam with a coal 
consumption of 1}1b. to 14 1b. per indicated horse-power per hour, 
and running ten or twelve years with little expense. 

An interesting discussion followed, and a vote of thanks to Mr. 
Dewar terminated the proceedings. 


ENGI- 








THE YORKSHIRE COLLEGE ENGINEERING Sociery,—At the last 
ordinary meeting of the Yorkshire College Eagineering Society, 
Mr. Herbert Cheesman, of the Hartlepool Ropery Company, read 
a paper on ‘‘ Wire Ropes.” After describing the general construc- 
tion of wire ropes, the lecturer urged the necessity of using wire 
having the same modulus of elasticity throughout one rope. The 
object of all rope manufacturers is to obtain an ultimate strength 
for the whole rope equal to the sum of the strengths of the sepa- 
rate wires, and the only way of attaining this result is to use 
material of precisely similar elastic properties. Another very 
important point brought forward is the initial torsion given to 
each wire ir. the formation of the strands by the ‘‘ sun and planet 
mechanism. This system of preparing the strands is very gene- 
rally supposed to prevent any twist being given to the separate 
wires, but it was clearly demonstrated that a slight axial rotation 
of each wire is necessary to entirely prevent any torsional stress 
being put upon them. Mr. Cheesman has now brought out 4 
machine which enables the operators to adjust this axial move- 
ment to the requirements of the lay of the strand. In speaking 
of the rotation of wire ropes, Mr, Cheesman pointed out that all 
long ropes not of a perfectly cylindrical form must necessarily 
rotate, though they may be fixed at both ends, for they always 
tend to follow the path of the greatest bearance, which is down 
the spiral of the rope. This tendency increases with the weight 
lifted, and he had observed that by raising a kibble empty it made 
five revolutions, whilst with the weight of two men it made eleven, 
and when filled with earth nineteen, This rotation of the rope 18 
advantageous in equalising the wear. Illustrating the advantages 
of internal lubrication, Mr. Cheesman quoted the experiments 
of Mr. A. S. Biggart. An unlubricated rope stood 16,000 bends 
before fracture commenced, whilst the same rope, when lubri- 
cated, stood 38,000 bends over the pulley. Another similar test 
showed that the life of the rope was just doubled by internal 
lubrication, In lusion, Mr. Ch urged the necessity 0 
procuring wire of suitable tenacity and elasticity for rope-making, 
and showed that the former alone is no criterion whatever as to 








the suitability of wire for rope manufacture, 
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RAILWAY MATTERS. 


Ir is said that some terra-cotta sleepers have been tried 

ith satisfactory results on a railway in Japan ; and tha inaanased 
Pr ice is said to be any compensated by the resistance to decay 
of the material employed. 

A NEW auto-motive carriage circulating in Trance, 
driven by an electric motor receiving its current from fifty-four 
Dujardia accumulators, weighs about 1} ton, carried six persons, 

uj it is said, does 70 kilometres = 43 miles at 16  kilo- 


and, s = 10 miles per hou: with a single charging of the accumu- 


metre 
ators. . . . 

Tux new Dore and Chinley Railway, which gives 
Sheffield an alternative route to Manchester, was opened for 
nassenger traffic on Tuesday, the first train to go over the line 
fing a largely-patronised excursion to Southport, The line runs 
through the most picturesque part of the Peak district, and opens 
up many of the most beautiful Derbyshire resorts. The formal 
opening of the line will take place in a few days, 


A mertinG of the shareholders of the Congo Railway 
Company, held on Wednesday, approved the convention concluded 
between the company and the Belgian Government, by which the 
latter subscribes for ten million francs of shares in the undertaking. 
Interest at the rate of 34 per cent. per annum will be paid during 
the construction of the line. The Government reserves the right 
of purchasing the concession within ten years, on condition that in 
that case the shares shall be redeemed at the price of six hundred 
francs. A fresh meeting will shortly be called to ratify the 
amendments in the company’s statutes rendered necessary by the 
above arrangements, 


Apovut 100 miles of electric railway are to be built in 
Brooklyn, New York, and its suburbs, by the Nassau Electric 
Railway Company, and a contract for the construction has been let 
to the Johnson Company, of Johnstown, Pa. The track wil! be of 
10in. girder rails, with welded joints, The iron posts for the wires 
will weigh 7001b, each. The power-house is being built near the 
Thirty-Ninth-street Ferry, and will have Corliss engines coupled 
direct to Siemens and Halske generators. The equipment will 
include closed cars, built by the John Stephenson Company, of 
Now York, and open cars built by J. G. Brill and Co., of Phila- 
delvhia. An American contemporary says about thirty to fifty 
miles will be built this summer. 


Iv the streets of London in one year no fewer than 241 
passengers have been killed by the movement of vehicles, On the 
20,000 miles of —— in the United Kingdom, the trains of 
which ran nearly 300,000,000, and carried about 800,000,000 
passengers, and 282,000,000 tons of goods and minerals, only 17 
passengers were killed last year, and 484 injured by accidents to 
trains, rolling stock, permanent way, and other essentials in the 
movement of this vast traffic. In 1892 the totals were 21 and 484 
respectively. In addition to the above there were, of course, 
numerous accidents to passengers from causes other than those 
mentioned, including casualties arising from want of caution or 
misconduct, at level crossings, to trespassers and others. 


A rEcorD of train accidents in the United States during 
March includes 40 collisions, 68 derailments, and 4 other accidents, 
a total of 112 accidents, in which 22 persons were killed and 86 
injured. These accidents are classified by the Ruilroad Gazette as 
follows :——Collisions—Trains breaking in two, 8; misplaced switch, 
2; failure to give or observe signal, 2; mistake in giving or under- 
standing orders, 2; miscellaneous, 7; unexplained, 19; total, 40. 
Derailments—Broken rail, 2; loose or spread rail, 2; defective 
bridge, 1; broken wheel, 0; broken axle, 5; broken tire, 2; broken 
truck, 2; failure of drawbar, 4; broken car, 1; too quick applica- 
tion air brake, 1; misplaced switch, 2; track repairers, 1; bad 
loading, 1; bad switching, 1; animals on track, 3; landslide, 9; 
snow, 1; malicious obstruction, 2; sand drift, 1; wagon at cross- 
ing, 1; unexplained, 26; total, 68. Other accidents—Boiler explo- 
sion, 1; broken side rod, 1; cars burned while running, 1; too quick 
application of brakes, 1; total, 4; total number of accidents, 112, 


Continuous rails, electrically welded, are to be used on 
the Baden and St, Louis Electric Railway, and the Johnson Com- 
pany of Johnstown, Pa., is doing the welding with its special car. 
Engineering News says, this car contains a crane carrying the 
welding apparatus, and is fitted with motors and machinery for 
the work, A small platform car, fitted with two emery wheels on 
flexible journals and the motors for operating them, is run ahead 
of the welding machine, and the emery wheels are used to grind 
the rust off the sides of the rails near the ends, so as to facilitate 
the welding process. The rails are then secured by clamps and 
the welder adjusted to the rail. Small blocks of steel are placed 
on each side of the joints and the current is turned on. The 
potential of the current is reduced to four volts, but the quantity 
is increased to 50,000 amperes. About ten minutes’ time is 
required to each joint, after which the car is run forward to 
the next joint. The jaws of the welder are kept from becoming 
intensely hot by circulating a stream of water through them with 
the pump, the water being cooled by passing through coils of pipe 
in the top of the car, 


_ Locomorive superintendents who are aiming at perfec- 
tion will be glad to compare the records of their engines with the fol- 
lowing memorandum of the work done in a year by the well-known 
“870” of the New York Central and Hudson River road. The 
Railroad Gazette says, this engine runs from New York to Albany, 
143 miles, and return, daily, each way without a stop. On the 
northbound trip it has four or five cars and the time is 2 h. 45 min., 
or 03°8 miles an hour; on the return the train is heavier and the 
time slower, ‘* Performance of Engine 870 running on the Empire 
State Express train, north, and the South-Western Limited train, 
south, Engine came out of the shop March 26th, 1893, and went 
into the shop on April 2nd, 1894, being out of the shop 370 days 
and idle 10 days, so that in this continuous service the engine 
worked 360 days, making 360 round trips between New York and 
Albany, equal to a mileage during that period of 106,866 miles, 
There were two failures, viz.: April 5th, 1893, broken follower bolt, 
lost 10 min. ; February 6th, 1894, whistle broken, lost 30 min.— 
making total time lost’ by reason of engine failures, 40min. The 
time lost from causes other than engine failures was 21 h. 57 min.; 
time made up exceeding schedule time 39h. 51 min.; and the 
re ng up over and above schedule time and time lost, 

1. 14 min, 


Tux railway companies in France have found it neces- 
sary to carry out important extensions in order to cope with the 
increased traffic resulting from the reduction in rates. It will be 
remembered that from April 1st, 1892, the companies agreed, at 
the instance of the Government, to lower their rates very consider- 
ably, by which special facilities were offered to third-class passen- 
gers. The result of this was that at the Gare du Nord alone the 
number of engers augmented from nine millions, in 1884, to 
sixteen millions in 1893, Unfortunately, though the number of 
nagar has thus very largely increased, there has been a serious 

iminution in the receipts, from which it is evident that there 
must be an enormous development of traffic before the companies 
are compensated for the lower rates. In view of this increase the 
administration of the Compagnie du Nord has decided upon carry- 
ing out important alterations at the Paris terminus, for which pur- 
it has voted a sum of £300,000, The station will be trans- 
ormed upon the lines of the different termini at London. The 
entrances, the cloak-rooms, the stables, offices, &c., at the two 
sides will be removed, so as to allow of the station being greatly 
pear revc and thé number of lines will be increased from eighteen 
© twenty-seven, ‘I'he recent connection with the Girdle Railway 
48 seriously cramped the Gare du Nord for space, but the pro- 
posed extensions are expected to overcome every difficulty, 








NOTES AND MEMORANDA. 


AN important paper on the destruction of underground 
metal pipes by electrical currents was read before the American 
Institution of Electrical Engineers last month, and some remarkable 
effects of strong currents shown. 


In London, 2589 births and 1532 deaths were regis- 
tered last week, or 123 and 85 below the average of ten years, 
The annual death-rate rose to 18°4. In Greater London 3454 births 
and 1913 deaths were registered, corresponding to annual rates of 
30°3 and 16:8 per 1000 of the estimated population. 


Tue deaths registered last week in thirty-three great 
towns of England and Wales corresponded to an annual rate of 
18 2 per 1000 of their aggregate population, which is estimated at 
10,458,442 persons in the middle of this year. In the last four 
weeks Derby has been best with 9°5, and Birkenhead worst with 25:2. 


In a paper on “ Digestion without Digestive Ferments,” 
M. A. Dastre says:—‘‘ Fresh proteids—tibrin, albumin, &c.— 
undergo the same series of changes when subjected to the prolonged 
action of 10-15 per cent. solutions of ammonium or sodium chloride 
—or 1.2 per cent, sodium fluoride—as when acted on by gastric 
juice. 

At a recent meeting of the Paris Academy of Sciences, 
a paper was read “On the Soil and Climate of the Island of 
Madagascar from an Agricultural Standpoint,” by M. Grandidier. 
The author warns intending colonists of the comparative infertility 
of most of the soils in Madagascar, notwithstanding the apparently 
vigorous vegetable growth supported thereon, and points out the 
importance of meteorological conditions, which are peculiarly 
unfavourable in certain districts, 


In a recent number of the Comptes Rendus is a paper 
on ‘A New Method of Determining Critical Temperatures by the 
Critical Index,” by M. James Chappuis. The author employs the 
method of interference fringes for following the variation in the 
index of refraction of the substance examined. The critical 
temperature of carbon dioxide determined by this method is 
31:401, a number, .Vature says, in substantial agreement with 
Amagat’s determination 31°35 deg. 


Tue following facts are perhaps significant of a desir- 
able condition in inverse ratio of the numbers given. The l’ni- 
versity Quarterly says Mississippi takes one patent for every 20,469 
of her population ; Connecticut, one for every 1018 of hers ; South 
Carolina, one for every 23,490; Massachusetts, one for 1055; 
North Carolina, one for every 21,288 ; Rhode Island, one for 1191 ; 
Georgia takes one for every 14,817, and New York one for 1635, 
Alabama takes one for every 18,457, Illinois one for 1944, 


Tue April trade returns of France show a decrease 
compared with last year on all items except imports of manu- 
factured goods, which are 50 millions against 46 millions in May, 
1893. The exports of manufactured goods have declined from 
160 millions to 148 millions, the exports of raw materials from 74 
to 66 millions, and the imports of raw materials from 208 millions 
to 205 millions. The exports by parcels post, which hitherto have 
been steadily increasing, fall off from 8,693,000f. to 7,035, 000f. 


Tue rainfall in the Thames valley during the month of 
April has come very close to the average. The actual fall at Oxford 
has been 1*7in., whilst the average for twenty-tive years is 1°78in., 
showing a deficiency of only 0°08in. The rain has been pretty 
evenly distributed over the month, the second half being a little 
wetter than the first half ; but the downfall has come in the form 
of gentle showers, which soak into the ground and do more good 
than twice the amount of rain falling at longer intervals, and 
rushing over the land to the nearest water-course to the sea. 


A REDUCTION in prices of aluminum is announced by 
the Pittsburg Reduction Company. No, 1 metal, guaranteed over 
98 per cent. pure, is quoted at 55 cents per pound in ton lots. No.2 
metal, guaranteed over 94 per cent. pure, and with no injurious 
impurities, for alloying with iron or steel, is quoted at 50 cents per 
pound in ton lots, a reduction of 5cents per pound in each case 
from the last price quoted. ngineeriny News says the base price 
on aluminum sheets and plates is reduced from 90 to 80 cents per 
pound. Aluminum wire rods are reduced from 1°20 dols. to 90 cents 
_ und ; and aluminum wire, Nos, 9 to 14 gauge, is reduced 
rom 1°25 dols. to 1 dol. per pound. 


TuHE results of a large number of tests of punches of 
different forms were given recently by Geo. 8. Allen, Cleveland, 
in his Case School e uating thesis, The experiments were made 
to determine: (1) Which of the various shaped punches now in 
common use for punching iron and steel did its work with the 
least maximum pressure, and the relation of unit stress to distor- 
tion as the punch passed through the plate ; (2) the effect of clear- 
ance upon the power reyuired by the punch ; and (3) the effect cf 
the form of punch and amount of clearance upon the tensile 
strength of the punched plate. The results of the tests may be 
summarised as follows: (1) A punch to work easily and not injure 
the metal should not be cupped out. (2) A double punch; that 
is, one which first punches a small hole and then reams it out by 
means of a shearing counter-punch, leaves the plate stronger, but 
requires at least twice the power necessary to run a flat punch. 
(3) The ordinary flat punch leaves the plate about 90 per cent. as 
strong as a drilled and reamed plate, (4) A milled spiral punch is 
preferable to one which has the spiral cut ina lathe. (5) A single 
spiral requires less pressure than a double one and leaves the metal 
about as strong. (6) A single sloping or whistle-shaped puncb 
does its work with the least consumption of energy. (7) Between 
the limits of 0 Olin. and 0-05in., clearance has no effect on the power 
consumed by a punch or upon the strength of the punched plate. 


A tone sewer has recently been completed at Los 
Angeles, Cal., under the direction of City Engineer J. H. Dock- 
weiler. It is in ten sections, and has a total length of nearly 
thirteen miles, extending from the city to the ocean. The first 
section, which virtually forms part of the internal system of the 
city, is 2468ft. long, and has a 52in. circular two-ring brick section ; 
it was built in an open cut, and cost £2403, The second section is 
4430ft. long, 40in. in diameter, and has a circular section of two- 
ring brickwork, At its lower end there is a settling chamber 62ft. 
long, 26ft. wide, and 4ft. below the invert level. This section cost 
£4817. The third section is 16,974ft. long, cost £7800, and isa 
redwood conduit 38in. in diameter. It is provided with three 
blow-off valves and several irrigating hydrants, and is constructed 
of wooden staves held together by steel bands in a manner 
frequently described in these columns. Section 4 consists of a 
2790ft. tunnel, and a 1900 cut-and-cover sewer. The latter is like 
the second section in its details, while the tunnel sewer is a 6ft. by 
44ft. egg-shaped section, with a concrete invert and a two-ring 
brick arch. This section cost £6206. The fifth section has 3000ft. 
of tunnel, and 900ft. of trench sewer, built like the preceding 
section at a cost of £6018. The sixth section consists of a 36in, 
redwood conduit 17,555ft. long, provided with irrigating hydrants 
and valves ; its cost was £7690. Sections 7 and 8 were open cut- 
work, and consist of 4in. circular brick sections, 6050ft. and 
4778ft. long, costing £5491 and £4920 respectively. The ninth 
section is 4062ft. in length, of which 2150ft. was tunnel work, 
Its construction was similar to similar sections nearer the city, und 
cost £5844. Section 10isa 24in. cast iron pipe 1200ft. long, running 
600ft. into the ocean to a place where there is a depth of about 
20ft. Parts of the joints are flexible, This section cost £2147. It 
will be seen from these summaries, given by the The Engincering 
Record, that the total cost of constructing the brick and tunnel 
sections was nearly 5 90 dols. a foot, nearly 2°25 dols. for the wood 
sections, and about 8°33 dols. for the iron section, The total fall in 


MISCELLANEA. 
Tue City and Guilds of London Technical College, 


Finsbury, students’ conversazione, will take place on Thursday, 
May 24th, 1894, Tickets may be obtained from the secretary. 


Tue drainage tunnel borings for the Valley of Mexico, 
seven miles in length, met on April 30th, the last strokes of 
work, making an opening between the headings, being done by 
President Diaz with a silver pick. 


THE compromise between the Panama liquidator and 
M. Eiffel was on May 12th sanctioned by the civil tribunal. M. 
Eiffel engages, if a new company is formed, to invest 5,000,000f. 
in its shares and to accept lottery bonds of the old company at 
126f. per bond in settlement of his claims for work already 
executed. If no new company is formed he is to pay five million 
towards the winding-up, and is to rank as a creditor for the bills 
given him on account of that work, 


As showing what can be done by the modern velcci- 
pede, the development of which as a machine has advanced many 
other pieces of machine construction, it may be mentioned that 
R. H. Carlisle, the holder of the London to Edinburgh record, 
started at seven o’clock on the morning of the 15th inst. from 
Land’s Ead, with the intention of beating the record from that 
place to John o’ Groats, a distance of 876 miles. Despite a head 
wind, he rode his safety to Launceston, a distance of 83 miles, in 
6 hours 20 minutes, or at the rate of over 13 miles per hour. 


On the afternoon of May 1st there was an explosion at 
the Torpedo Station, Newport, R.I., followed by a fire. The gun- 
cotton drying-house is in ruins, and about 501b. of gun-cotton, 
especially valuable because it had been prepared for smokeless 
powder, is not to be found. Spontaneons combustion of the small 
particles of gun-cotton about the floor caused a fire, which com- 
municated rapidly to a box containing a large mass of gun-cotton, 
which went off with a roar and heavy report, which was heard for 
a great distance and startled everybody in Newport. ‘The roof of 
the building was blown off and the walls were shattered. Sides cf 
the ditch in which the building was situated prevented damage to 
residences near. Two boys at work in the building saw the fire 
and got out just in time to save their lives. They were hit by 
flying missiles. No others were near. The fire department of the 
station readily put out the fire following the explosion. 


Tue working part of the Richmond Lock and tidai weir 
is now complete, and on Thursday, the 10th inst., the sluices were 
subjected to perhaps the severest test that they are likely to 
receive. The Thames Conservancy had issued a notice suspending 
navigation on this part of the river from 8.30 a.m. to 4.30 p.m. 
At 8.30 the sluices were run down into the river bed. The water 
rose to the level originally proposed, from 5ft. to 5ft. 9in. below 
Trinity high-water mark, giving a depth of water at Richmond of 
from 5ft. to 6ft. It was considerably less at Teddington Leck, the 
upper end of the reach of two and a-half miles, but there was 
sufficient water at what would have been low tide for boating 
purposes, The current at Richmond Bridge was _preceptibly 
diminished, and in other parts of the river, notably at Twickenham, 
there was all the appearance of a lake. The whole width of the 
river bed was completely covered, The experts present expressed | 
great satisfaction with the work. 


PropaBty the most shocking and harrowing fatal acci- 
dent which has ever taken place in a shipyard was that which 
occurred on the 9th inst. in Messrs. Russel! and Co.’s Kingston 
Yard, Port Glasgow. A man named Hugh Sinclair, forty-one 
years of age, employed as engine-keeper in a portion of the works 
where the plate-rolling machinery is driven, was at work attending 
the engine shortly after ten o'clock, about which time one of the 
workmen in his department called out to him to stop the engine. 
During the next hour other two squads had occasion to use the 
engine, and it was not until the third squad came that the dread- 
ful fact was discovered that Sinclair, almost from the first, had 
been wound round the pinion wheels, and bis body mangled, 
mutilated, and torn to shreds. An undertaker was hastily sum- 
moned to have a shell conveyed to the yard, when the pieces of 
the body were gathered together and deposited therein. No theory 
as to the cause of the dreadful occurrence can be pointed to. 


TrabE and the flag are sometimes brought together in 
a strange way. During the Soudan campaign, after the battle of 
Toski, a pair of German silver spoons were found on the bodies of 
two dervishes. The spoons bore the well-known trade mark—a 
trumpet—of Messrs. James Dixon and Sons, silversmiths, of Cor- 
nish-place, Sheftield. They were evidently part of the loot obtained 
from some unfortunate English soldiers who had met their death - 
in one of the sanguinary engagements of that war. The spoons 
were taken possession of by Lieut. d’Aguilar, of the 17th Lancers. 
That officer, on going to the London premises of the Sheffield firm, 
ascertained that Mr. James Willis Dixon, now the head of the 
firm, was a cousin of the wife of the brave but unfortunate Hicks 
Pasha. The officer thereupon forwarded the spoons to Mr. Dixon, 
who has them now at his residence at Hillsborough Hall, where 
each bears this inscription in recognition of the event :—‘‘ One of 
6090 spoons made in three days by James Dixon and Sons for 
Lord Wolseley’s army in Egypt, in 1884. Taken from Dervishes 
after the battle of Toski, in 1889, and presented to J. W. Dixon 
by Clyde d’Aguilar, lieutenant 17th Lancers, 1890.” 


AmonG the many projects that are to be carried out in 
view of th Paris Exhibition of 1900 is one for deepening the Seine 
so as to allow of vessels of heavy draught unloading at Paris. The 
idea of the greater part of the tonnage going directly to the 
capital by water is, of course, looked upon with small favour by 
Havre and Rouen, which believe that their interests would be very 
seriously prejudiced. It is, therefore, only after overcoming great 
opposition that the project of M. Bouquet de la Grye has received 
the approval of the Chamber of Deputies, which has fully dis- 
cussed and appreciated the advantages which it would confer upon 
Paris. The scheme of M. Bouquet de la Grye is for canalising the 
Seine from Havre to Paris, and by securing a draught of 6°20m. to 
allow of the passage of vessels up to 4000 tons. Immense wharves* 
and warehouses would be constructed in the city, so that it would 
be able to vie with the largest ports in Europe, even as it is now 
the most important in France. With a view of cutting short ary 
further delay, a special commission has been appointed by the 
Chamber of Deputies to more fully consider the scheme, and if its 
opinion is favourable to the project the necessary authority will 
be given for putting the work in hand at once. 


Tue new Sulina Canal, which has been constructed by the 
International Danube Commission, will be opened to-day by King 
Charles, accompanied by the Dutch and Servian Ministers, and the 
Russian, British, and Belgian Chargés d’Affaires, and the Austro- 
Hungarian, French, German, Italian, and Turkish Ministers. The 
new Canal referred to is a cutting through the marsh six miles in 
length, between the eighth and eighteenth miles from Sulina, by 
which a very large bend, comprising in its course three smaller 
curves, isdone away with. The navigable channel is thus shortened 
by 43 nautical miles, and the long steamers—which can now ascend 
the river a hundred miles—will in future not be delayed in the 
above small curves, which now make navigation difficult for them. 
Previous to this work, which it has taken nearly four years to 
accomplish, the Sulina had been shortened by six cuttings, reduc- 
ing its length from fifty-two to forty-nine miles. In future it will 
be only 444 miles in length. When the Danube Commission first 
met in 1856, there were only 8ft. to 11ft. over the bar at the mouth 
of the Sulina, and Sft. at lowest water in the river. Lieut. General 
J. Stokes says there have been 21ft. at the entrance since 1871, and 
there are now from l5dft. to 16ft. at lowest water, 18ft. to 21ft, 





the sewer from the city to the ocean is 178f{t., corresponding to a 
hydraulic grade of about 027 per cent, 





during high water, in the river. Sir Charles Hartley, K.C.M.G., 
and Mr, Kiihl are the engineers, the former since 1857, 
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WAYGOOD’S AUTOMATIC WATER-SAVING LIFT AND HOIST 
Fig. 11 
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WAYGOOD'S WATER SAVING LIFT. 


THE engravings on this page and on page 420 illustrate 
different forms of Messrs. Waygood and Company’s new lifts, 
with automatic water-saving arrangements and appliances. 
By these means the water used is under all circumstances 





Fig. 8—CAREY’S WATER SUPPLY GOVERNOR FOR LIFTS 


proportioned to the load to be lifted. The principle upon 
which it is designed is admission of water to one or more 
rams by valves which are allowed to open or are kept closed 
by a governor, which permits or prevents the opening of the 
valve, according to the speed at which the governor is driven 
by the moving lift. If the load is small, the governor is 
driven at a speed at which it prevents the admission of water 
to more than one ram. 


If when the hand valve is opened | 


the lift does not move, or moves slowly, the governor allows 
water to go to twoor more rams. In our engravings, Fig. 1 
shows a form of triple power jigger, suitable for an ordinary 
suspended lift. Fig. 2 shows a suspended lift with triple 
power jigger and valves complete. A is the starting valve ; 
B, power setting valve ; C, governor which actuates the latter 
valve, and regulates the admission of water to the various 
cylinders, according to the work required of them as indicated 
by the speed at which the governor moves. Fig. 3 is a 
horizontal section of the lift, which shows the space occupied 
by the jigger. This is, we are informed, less than that 
required by the ordinary machine, mainly in consequence of 





the rams being smaller in diameter, and the compactness | 


with which the machine can be arranged. Fig. 4 is a 
sectional view through a warehouse, showing a hydraulic 
crane, the jib being fixed in front of the wall, and the triple 
power jigger at the back. Fig. 5 shows the back view of the 
same figure, M being the starting valve and the patent power 
setting valve actuated by the governor. Fig. 6 shows the 
application to the direct-acting lift, B being the power setting 
valve and governor complete. Fig. 7 is from a photograph 
of power setting or regulating valve and governor, shown in 
section in Fig. 2. Fig. 10 is a perspective view of a warehouse 
crane fitted as described, and Fig. 11 shows a passenger lift 
and the machinery connected with it, as in use in a number 
of places in London and elsewhere. 

The lifts are made by Messrs. R. Waygood and Co., London, 
under Carey’s patents, and cause a very great saving in the 
quantity of water used. Most hydraulic lifting machines are 
so constructed that they use, each journey, the full amount of 
water-power required to raise the maximum load which they 
are constructed to carry, however light the actual load at the 
time may be ; and as the average working load is frequently 
less than half the maximum, there is consequently a consider- 
able waste of water and power. Many futile efforts have been 
made to remedy this defect, and that which we now illustrate 
affords a simple method by which the waste is avoided. 
From what we have said and shown, it will be seen that this 
is attained by constructing the lifting machine with a number 
of powers or grades, proportioned to raise different and 
increasing loads. For instance, if the maximum load is 
9 cwt., the first power may be 3 cwt., the second 6 cwt., and 
the third 9 cwt. Weare informed that it has been proved by 
experience that this arrangement effects a saving in consump- 





is the greater safety it secures, owing to the fact that the 
margin of power over the load being carried is never very 
great, and consequently, in case of any obstruction, the trave 
of the lift would be easily arrested. 

The arrangement of the governor and the plunger ard 
valve controlled by it, is shown by the two engravings from 
photographs—Figs. 8 and 9—herewith. It will be seen ttat 





5 Eger 
Fig. 9-WATER SUPPLY GOVERNOR FOR LIFTS 


| the governor is driven by a a pulley, and that when 
the speed is sufficient the weighted catch lever is actuated, 
and the plunger valve permitted to move as above explained. 








Tut Dismal Swamp Canal, located in South-Eastern 
Virginia and in North Carolina, is to be dredged to a depth of 10ft. 
to increase its availability for navigation. It is thirty-five miles 

| long and 50ft. wide, and may form a link in the chain of inland 


tion of 50 per cent, An attendantadvantage of the apparatus navi¢ation south from Norfolk, Va. 
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THE DERBY ELECTRIC LIGHTING WORKS. 


THE above engraving illustrates a combined exciter and 
engine of the type used in the Derby Electric Supply Works. 


the 11th inst. Their positions were shown in the interior 
view of the generating station, which we published, at 
page 266, on the 30th March, as we have previously men- 
tioned. The site of the station, in Full-street, on the banks 
of the river Derwent, which is said to be the site of the first 
silk mill erected in England, is admirably suitable for the 
purpose. 


engine room being about 60ft. long by 50ft. wide, and 18ft. 
high to the undersides of the roof principals. 
engine and dynamo of 250-horse power is now being added. 
For the convenience of handling the machinery, two travelling 
cranes are erected in the roof, cach capable of lifting five tons 
and being manipulated by one man. Three of the engines 
and dynamos, two of which are seen in the centre of page 266, 
are used for the public arc lighting of the streets, and are each 
of 40 indicated horse-power, and run at a speed of 240 revo- 
lutions per minute, and are capable of supplying forty arc 
lamps in series, two of these being constantly in use during 
the hours of darkness, the third one being a reserve. There 
are three of the direct coupled engines and exciters, which 
are used for energising the field magnets of the high tension 
alternating current machines for the private supply. Of 
these latter machines there are six, three of 50 indicated 
horse-power each, and three of 100 indicated horse-power 
each, which are for the purpose of supplying private 
consumers with light and power, and current for cooking 
and similar purposes. These alternating current dynamos 
are of the latest Siemens type, those coupled to 50 indicated 
acy ten engines running at 250 revolutions per minute, 
and those coupled to 100 indicated horse-power engines 
at 200 revolutions. The periodicity is forty complete 
periods per second, and experience has shown that with this 
low periodicity arc lamps, even when run three in series off 
the low tension 100 volt mains, act perfectly, and it requires 
an experienced eye to notice any flickering due to the alter- 
nations of current. 

Parallel running of all these machines, or of any number of 
them, is adopted at all times when the load is in excess of 
the capacity of any one machine. The engine now being 
installed, of 250 indicated horse-power, is for the same purpose. 
All the engines and dynamos are “combined,” or direct 
driving. The oil arrangements are worthy of remark, as all 
oil used on the engines gravitates to a common filter, from 
whence it is pumped by a continuously running pump worked 
by the engine, back to the various oil reservoirs attached to 
the engines, and by these means the oil is used over and over 
again, and great economy in consumption is obtained. 

The steam for these engines is supplied by three boilers of 
the Lancashire type, with Galloway tubes, each having a 


In the engine-room proper twelve direct coupled | 
engines and dynamos are installed, the dimensions of the | 


A further | 
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Vicars’ mechanical stoker fitted to it, and working at a 
pressure of 120 lb. per square inch, manufactured by Messrs. 
Fletcher and Co., of Derby. The boiler house is divided into 


| two compartments, each capable of containing three boilers, 
The arc light machine was illustrated in THE ENGINEER of | 


the dimensions of each compartment being 28ft. 6in. by 50ft. 
by 18ft. high. One compartment is now complete, and con- 
tains the three boilers, and the second compartment is at 
present used as a coal store. From these boilers a ring main 
steam pipe is taken underneath the floor-plates of the engine 
house, the steam passing through two steam separators, and 
branches are taken from the ring main up to each engine as 
they are required. The exhaust from these engines is carried 
either direct to the atmosphere, or into a surface condenser, 
which is placed in the basement, with the necessary air 
pump and circulating water pumps of the Worthington 
make. This pump draws the circulating water for the con- 
denser from the river Derwent, which adjoins the premises, 
and delivers its hot water into the hot well on the top of the 
boilers, from whence it is pumped again into the boilers, as 
required, by a small donkey pump. The coal is fed into the 
automatic stokers from a common hopper, into which carts 
deliver the coal direct, from whence it is lifted by a chain of 
buckets into a horizontal conveyor, and then by a screw over 
the front of the boilers, arrangements being made so that any 
required amount of coal can be fed to any or all the furnace 
hoppers wanted. The mechanical stokers and their feeders 


are driven by two small engines situated upon the top | 


of the boilers, one being sufficient for the work, the second 
being a spare one. The flues from the boilers enter the 
chimney, which is a marked feature in the premises, and 


stands 120ft. high from the ground level, having a cast iron | 


ornamental cap. This chimney is of sufficient size to allow 
of considerable future extensions in the boiler power. 


Reverting to the engine-room, the connections from the | 


electrical machines are carried up to the switch-board, shown 
on page 266 ante, upon which all the instruments and con- 


trolling and regulating devices are placed. This switch-board | 
is one of the handsomest that will be found in any electric 


light station in the country. The main switch-board is com- 


posed of panels of enamelled slate—one for each engine—and | 


the others for the feeder mains fitted into pitch pine moulding 
or framing. It has along its front a platform standing 
6ft. 6in. from the floor level of the engine house. This plat- 
form is so placed that the whole of the engine-room is always 
under the eye of the engineer in charge on the switch-board. 
From this switch-board mains pass out into the town to 
various centres, twelve in number. In convenient spots at 
these centres a sub-distributing transformer box, of which 
there are twelve, each capable of containing transformers to 
supply 1200 8-candle power lamps, is placed; upon this in 
some cases is mounted an arc lamp for the purpose of street 
lighting. The positions of these are shown on the map we 
published on the 6th of October last. These mains enter 
the box, and after the current is transformed from that of 
2000 volts, at which it is generated, to the perfectly safe pres- 


sure of 100 volts, it is distributed to the consumer by mains 
placed in 4in. earthenware pipes, running about 18in. under 
the pavement. At suitable positions in the length of these 
pipes drawing-in boxes are placed. Pilot wires are brought 
back from these mains at various parts of the town, and by 
lamps burning on these the engineer-in-charge on the switch- 
board can see whether the lamps in the private houses are 
burning with their proper brilliancy, i.e., at their proper 
candle-power or not, and he can, by means of a handle 
governing a resistance, regulate the current until the pressure 
at the consumers’ premises is what it should be. 

A complete continuous record is kept at the lighting station 
of all the current supplied, and the condition of the supply at 
the consumers’ premises at all times is also noted. All the 
transformer boxes are coupled up in ring formation on the 
distributing mains, so that should it become necessary from 
any cause to isolate one box or transformer, other boxes will 
supply the necessary current to any particular district. Other 
mains, for the public lighting of the streets, pass out of the 
station and along by the same route as the mains for the 
private lighting, one of these two mains being on one side of 
the street and one on the other. These mains are so ar- 
ranged that at any time one half of the street lamps can be 
worked independently of the others; that is to say, every 
alternate lamp in the street is lighted from one main, the 
other main supplying the remaining lamps. The arc lamps 
are of the Siemens band type, mounted on ornamental posts. 
The lamps each take a current of ten ampéres at a pressure of 
forty-five volts, and each give about 1200-candle power. 
These lamps and posts are, to a large extent, erected on the 
side-walks, as the Derby roadways are generally too narrow to 
allow of the lamp-posts being placed in the centre of the 
| roadway. The height to the centre of the lamp is 22ft. from 
the pavement level. 

The mains from the switchboard to the sub-distributing 
transformer boxes before mentioned are known as concentric, 
lead covered and steel armoured, and have a cross section of 
copper of ‘0352 square inches. They are laid directly in the 
ground, as are the arc or public lighting mains, which are 
similar in construction, but smaller in cross section, these 
| having a cross section of copper of ‘0225, or the equivalent of 
| seven No. 16 wires. Samples of all the various mains which 
| have been used can be seen in the Exhibition. The distribu- 
| ting mains are vulcanised india-rubber cables, and are drawn 
| into the earthenware pipes before referred to as and where 
| the demand for current arises. The pilot wires are similar in 
| construction to the distributing mains, but are smaller in cross 
| section. These are also carried in the earthenware pipes. The 
| demand for the supply of current has increased continuously 
| ever since the opening of the lighting station on October 10th, 
| 1893, when there was current going out of the station to only 
| two consumers who were then connected to the mains, these 

two having between them about 180 8-candle power lamps. 
There are at present over sixty-five consumers connected to 
the mains, and these have a total equal to over 3000 lamps. 
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Twenty to thirty consumers, with a number of lamps equal 


to another 5000 8-candle power lamps, are waiting to be con- 
nected to the mains, or are having their premises wired. 
This would represent the entire output of the station as it 
now stands, and it is for this reason, and in view of further 
pending inquiries and applications for the supply of current, 
that the new 250 indicated horse-power engine and dynamo 
are now being added to the station. It appears almost 
certain that the demand will in a very short time have 
surpassed even this addition to the power station, and 
further additions will be needed if these demands are to be 
satisfied. 

The following statement from a consumer at 39, Irongate, 
Derby, is of interest on the question of cost. In the six 
months ending March 3ist, 1893, the gas used was 137,800 
cubic feet, at 2s. Sd., meter at 3s. 6d.; together, £18 4s. 4d. 
For this period gas was charged at 2s. Sd. per 1000ft. Since 
that date the gas has been raised to 2s. 11d. per 1000ft. This 
extra 3d. per 1000ft. would increase the £18 4s. 4d. to £20 3s. 1d. 
At the commencement cof October, 1893, when the electric 
light station was opened, Mr. Butterworth installed the light 
in the greater portion of his premises. His bills for gas and 
electric light for the six months to the 31st March, 1894, 
were :—Amount for gas, including meter, £7 8s. 8d.; electric 
light, including meter, £12 5s. 11d.—total, £19 14s. 7d. ; 
showing, therefore, a direct saving due to the installation of 
electric light over what the cost would have been if gas alone 
at the new price had been employed. 

Like all similar undertakings, the expenses of working are 
not proportionate to the earning power, but these expenses 
are relatively excessive when the supply is small, and decrease 
considerably as that supply increases ; it is therefore certain 
that a much larger profit will be obtained from an increase 
in the capital expenditure, more especially as the increase 
will be largely employed in making connections to new cus- 
tomers, and in laying mains, &c., which become immediately 
productive of revenue, and do not add to the working cost. 
Further, the working staff is as expensive now as it will be 
when the whole power of supply of the station is absorbed. 

It has been stated in the council that the amount 
received for current for private lighting from the opening day 
—October 10th, 1893—to March 31st last, with an average 
taken over the whole period of only about 1500 8-candle 
power lights connected, was £474 7s. 10d. The public street 
arc lighting has also been very successful. Lamps are being 
continually got into place, and shortly there will be in all 
nearly eighty lamps burning at one time. Further, it is 
estimated that to the same date—i.e., March 31st last—and 
when charged at the rate common for such lamps as those in 
Derby—of £25 per lamp per annum, each lamp burning for 
say 3000 hours—as much as £505 15s. has been earned for 
public lighting. 

The demand for current to be used for power and for pur- 
poses other than lighting has not, up to the present, been as 
extensive as it almost certainly will be, in a town like Derby, 
in the near future. This is probably owing to the fact that 
customers do not yet fully appreciate how useful an agent 
electricity is for producing motive power. One of the main 
objects of the Exhibition to which we referred last week, and 
which is now open, is to impress this fact upon consumers. 
There are many ways in which electricity can be used to 
supplant steam or other motive power, or hand labour, with the 
considerable advantage over steam that no boiler orother similar 
costly apparatus has to be kept constantly ready for work, 
even when no power is being employed, and with the further 
advantages that the first cost of an electric motor is low, 
while the space it occupies is insignificant, and it requires no 
skilled attention. Samples of motors and of all sorts of 
cooking utensils are shown in the Exhibition. 








LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions of our 
correspondents. ) 





ELECTRIC LIGHTING IN LONDON. 


Sir,—Your leader in last week’s issue on this subject is full of 
interesting suggestions, and merits careful perusal by electrical 
engineers, fear, however, that you have weakened the cause 
you advocate by stretching your arguments further than the facts 
warrant. As a matter of public convenience and economy, the 
question regarding the best mode of supplying currént must 
sooner or later be faced, for that the present small electricity 
works scattered all over the metropolis do not form the final solu- 
tion of this problem must be patent to everyone. But let us at 
least not make out these small works worse than they are. This, 
Iam afraid, you have done in various ways. ‘Take, for instance, 
the amount of power required. You say that the 4,000,000 
lamps would require 200,000 indicated horse-power actually at 
work during heavy load time. I find from an investigation ex- 
tended over the whole of the electricity works in the United 
Kingdom that the total number of lamps wired amounts to 
1,300,000 8-candle power lamps—including lamps of different 
candle-power, arcs and motors, all reduced to the standard 32-watt 
lamp—and the horse-power installed to 74,700 indicated horse- 
power. In most cases, and especially in those of the alternating 
current works, which supply 44 per cent. of the total lamps, the 
engitie-power is greatly in excess of the lamps actually connected. 
Allowing for a reserve of 20 per cent., the engine-power is still in 
excess by about 40 per cent. for continuous and 70 per cent. for 
alternating current works, so that, without putting any new 
engines down, the 1,300,000 lamps could well be increased to 
ow or, say, twenty-seven lamps to the indicated horse-power 
installed. 

Taking an average over the whole metropolis, out of every 
twenty-seven lamps not more than thirteen will be ever simul- 
taneously alight, so that each installed indicated horse-power will at 
most becalled upon to give 416 watts. This, with 20 percent. reserve, 
allows 30 per cent. loss in generation and distribution. As a 
matter of fact, the efficiency can easily reach a higher figure than 
70 per cent., so that my estimate of twenty-seven lamps per 
installed indicated horse-power is certainly not too high. If you 
accept this figure, then your 200,000 indicated horse-power shrinks 
down to 150,000 indicated horse-power. 

It is, however, on the question of coal consumption that I can 
least agree with your calculations. You say that 2000 tons will be 
required per night; I find that the amount burned during the 
twenty-four hours on a winter's day will be about 1000 tons, and 
that the maximum rate at which coal is burned will at any time 
not exceed 140 tons per hour. Allowing a consumption of 
15 units perlamp, which is the average of thirty-eight existing works, 
and 951b, of coal per unit, the total annual coal consumption 
comes to nearly one quarter million tons. This is but a few per 
cent. of the total amount of coal consumed in London for domestic 
and manufacturing purposes. You say that coal will be burned at 
the rate of 300 tons per hour, and that the mere carting of this 
coal would represent most objectionable work. I must confess 
that on first reading this sentence I was much impressed by 
your argument, but this was merely due to your clever way of 
representing this matter, On further consideration, your readers 





will see that the carting of the quarter million tons becomes quite 
insignificant when compared with the enormous amounts which 
are already carted through the streets of London for domestic 
purposes, 

I have criticised your figures, not because I am opposed to your 
scheme, but because I am in accord with it, The matter is of 
such vast importance that every electrical engineer will be glad to 
see it fully discussed in your pages. That electricity works as at 
present carried on do not pay well is unfortunately only too true. 
The table published weekly in Lightning shows this plainly ; but as 
the accounts are not all made up in the same way, it is difficult to 
form a correct estimate of the industry taken as a whole. I have 
made such an estimate, taking an average over those works for 
which trustworthy figures were obtainable, and give it here for what 
it may be worth. Allowing in each case 2} per cent. for a sinking 
fund—a modest enough amount—I find that the net profits taken 
as a percentage on the capital outlay, were last year in municipal 
direct current works, 2°43 per cent.; private ditto, 3°03; private 
alternating current works, 1°00. The returns will, of course, 
improve from year to year; but whether, under the existing 
system of generation and distribution, they will ever become com- 
parable to the large profits made by the London gas companies is 
very doubtful. That greater protits and cheaper current will be 
the result of the system advocated by you is, on the other hand, 
almost certain. . 

Your scheme of transmission can only be carried out with alter- 
nating currents ; and although the distribution might be made with 
continuous currents, it would not be so simple as alternating- 
current distribution. Broadly speaking, this means that the 
electricity supply of the future will be by alternating current. 
Apart, however, from your scheme, this is already obvious. At the 
present moment there are for every five lamps fed by continuous 
current, four lamps fed by alternating current, and yet the latter 
has entered the field so much later. The fact is, that the plums 
in the electric lighting industry—such as the St. James and 
Kensington districts, Bradford, Liverpool, and a few other towns 
—are already monopolised, and the rest cannot profitably be 
worked by a system which is bound to look for custom in the close 
neighbourhood of the works. 

The suggestion that the business of generation should be 
separated from that of distribution is very important. The 
primary high-pressure current supplied to the sub-stations would 
be metered and paid for by the distributing company to the 
generating company. It would therefore be the business of the 
distributing engineer to so work his sub-station as to avoid all 
useless waste of current in idle transformers, and the saving in the 
coal bill at the generating station would be very appreciable. 
Another advantage of peripheral works would be that the advance 
of a fog could be telegraphed from one generating station to the 
other, and time gained for adjusting the power to the load. There 
are many other very interesting features to be considered in con- 
nection with your scheme, but as this letter has already grown to 
an inordinate length, I shall not trespass further on your valuable 
space. GISBERT Karr, 

Westminster, May 12th. 


CARNOT AND MODERN HEAT. 


Sir,—I do not know the meaning of the symbols in the formula 
quoted by Mr. Alexander, and can therefore only criticise the result 
of his investigation. I think Iam right in concluding that this 
result has convinced Mr. Alexander that the increment or decre- 
ment of heat corresponding to a rise or fall of one degree of 
temperature, indicated by a thermometer, graduated according to 
Thomson’s absolute scale, is equal to the increment or decrement 
of heat corresponding to a rise or fall of one degree of temperature 
indicated by an air thermometer, graduated with equidistant 
intervals. Now, in accordance with Thomson’s absolute scale of 
temperatures equal differences between the temperature of the 
substance operated upon correspond with equal differences between 
the heat added to the operative substance during isothermal 
expansion and abstracted during isothermal compression, during 
two of the stages of the Carnot cycle. This difference corre- 
sponding to the difference of one degree between any two con- 


- where H is the 


heat added during isothermal expansion at temperature T, when 
the temperature is raised one degree, and is the heat abstracted 
during isothermal compression at temperature T, when the tem- 


perature is lowered one degree, or we may describe — as the 


secutive temperatures, T-1, Tis equal to 


excess of the work given out by the operative substance over the 
work done upon the operative substance when the temperature is 
lowered one degree, and vice versd when it is raised one degree. 
If, therefore, H = T thermal units, every change of one degree in 
the temperature of the substance operated upon corresponds to an 
increment or decrement of one unit of heat on the quantity of 
heat possessed by the substance. The operative substance in this 
cycle of operations is not the operative substance of the thermo- 
meter by which the changes of temperature of the substance are 
noted, but the changes in its —e will be precisely the 
same, if instead of causing the substance operated upon to pass 
through the four stages of the Carnot cycle, a quantity of heat 
equal to the difference between the heat added during the stage of 
isothermal expansion, and abstracted during the stage of isothermal 
compression, is simply added to or subtracted from the heat pos- 
sessed by the substance. The addition wonld correspond with the 
operations of the direct cycle, the subtraction with those of the 
reverse, If this simple operation is performed, and the changes in 
volume of the operative substance noted, the substance may itself 
be used as the operative substance of an ordinary thermometer. 
Thomson’s absolute scale of temperatures is therefore simply a 
seale in which equal increments and decrements of temperature 
correspond with equal increments and decrements of heat. Is Mr. 
Alexander prepared to affirm that equal increments and decrements 
in the volume of the air in an air thermometer correspond with 
equal increments and decrements of the heat possessed by the air! 
I have demonstrated that this is not so, and that the coefficient of 
expansion per increment of unit of heat is constant. Can Mr. 
Alexander point out any flaw in the demonstration! Dr. Lodge 
and all fashionable jin de siécle thermodynamicians seem to be 
greatly exercised in their minds about the difficulty of finding an 
operative thermometric substance suitable for denoting tempera- 
tures according to Thomson’s absolute scale. Leaving out of con- 
sideration variations in capillarity and other causes of error, any 
substance of which we know the coefficient of expansion per incre- 
ment of unit of heat will suffice for this purpose. 
May 15th. WILLIAM DONALDSON, 





ELECTRICAL CRANES. 

Sir,—In the description given on page 377 of your issue for 
May 4th of an electrical coal whipping crane, there are one or 
two points to which your readers’ attention should be called. It 
is stated that it is impossible to calculate the friction of the crane 
gearing, and therefore it is impossible to give exact figures as to 
the efficiency of the motor. ‘‘There is also the question as to 
whether the work of the lifting chain and skip should be allowed 
for.” As I understand this latter sentence, it means that it isa 
question whether the efficiency of the motor should be calculated 
upon the net load of 14 ewt. 3 qr. 16 lb., or on the gross load, 
including skip, of 18cwt. 3qrs. 161b. With the modesty charac- 
teristic of all electrical engineers when urging on the public the 
claims of electrical energy to its support, the efficiency has been 
claimed on the net load only, this working out at 72 per cent., 
so moderate a claim undoubtedly going far to carry conviction. 

Would it be fair to assume that if the weights of the coal and 
skip were reversed, i.¢., that the latter weighed 14cwt. and the 
coal 4 cwt., that the efficiency—the commercial efficiency—was 
21 per cent? But if anyone should contend that this was absurd, 





————— 
—=—=—=—=—=—: 
surely the other contention is only slightly less so, 

probably does not care whether it is coals or skip it is lif 
starting it certainly has to lift 18ewt 3qr. 161b. plus the 


The motor 
ting, butat 


portion of the chain, Now neglecting the chain and the vanced 
shown in your eee’ ee —_ ‘ im al ag 
= 33,000 ; = 5'125-horse power 
in the ordinary course, and when the tide is low 
189 x 12x 8 a 
33,000 5°65- horse power, 


According to Table I., when lifting only with full skip th 
amperes of current were 21, P) he 
ES ae 

man vied, 

746 
that is to say, the work actually performed in lifting was 89. 
cent. in the first case and 98°25 per cent. in the second case 
more favourable circumstances—of that developed in the 1 

I have heard of epithets being applied to a gas me 
whether or not they will in future be applied to ammeters and 
other electrical instruments remains to be seen, but your reader 
will at all events applaud the modesty which only claims 72 oa 
cent. efficiency when 98 per cent. was really (?) obtained, If = 
allow only 4 per cent. for the weight of the ball and the uy 
balanced portion of the dependent chain, the load lifted si 
88ft. per minute will amount to 5:8-horse power, while the horse. 
power of the motor as given above amounts to 5:7 ; that is to 8a 
an efficiency of over 100 per cent. is obtained, which must be mi 
doubtedly a source of great satisfaction to the happy possessor of 
the crane. 

My special reason for drawing the attention of your readers to 
these points is, that I have had occasion to design recently q 
crane, which I submitted to a well-known mechanical and elec. 
trical engineer in Westminster, who is at the very top of the pro- 
fession, who, after going into the calculations most carefully with 
me, considerably enlarged upon my figures, and then recom. 
mended nearly four times the power proposed by some electrical 
contractors for a similar job, putting me at a considerable dis. 
advantage as compared with them as regards price. On pointing 
out this discrepancy to him, he said :—‘‘ My dear fellow, sup 
posing we were getting out the ‘Cost of electrical cooking,’ we 
ought to allow for waste and loss of efficiency in various ways, and 
so it would be safe to double the figures obtained in any set of 
careful tests made under the most favourable conditions; but 9 
man who did not wish to throttle the new industry of electrical 
pots and kettles would take the same figures and divide them by 
two, and this would be a case of ‘The cooking of electrical cost,’ 
Always multiply such figures by four, and you will be on the 
right side.” And I am very much inclined to agree with him, 
However, people who wish to buy “cheap” will no doubt pur. 

sely keep their eyes closed, and then complain that they have 
_ badly treated if the results obtained do not come up to their 
expectations. J. 2B 

po May 10th, 
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JOY’S VALVE GEAR. 

Sir,—I read the letterin your last issue on theabove subject, and 
would politely suggest that if your correspondent had kept his 
asetehes of advanced engineering up to date by reading your 
valuable journal he would not now have had to admit that, at the 
date of the Naval Architects’ meeting, he knew nothing about this 
new system of reversing gear, as he would have found it most 
clearly described and fully illustrated in your issue of May 26th, 
1893, nearly twelve months ago, and it had then been at work for 
nearly three months. No doubt the time was very limited at the 
meeting, but of course under the conditions he could not dis. 
cuss it, 

But at the meeting of Mechanical Engineers there was ample 
opportunity for anyone to discuss who had either read or heard 
the paper, and had the courage of his opinions. For though the 
paper was specially devoted to the locomotive application, avoid- 
ing the repetition of what had been brought before the Institution 
of Naval Architects, yet the President, Professor Kennedy, 
sanctioned the question of Mr. Edwards, naval architect, though 
entirely on the marine development, as quite within the scope of 
the meeting’s proceedings, at the same time requesting me to 
furnish the further information and necessary illustrations, so 
clearly opening the way for the introduction of the marine element. 

The next part of the letter, treating of the comparative respon- 
sibility of locomotive and marine superintendents, is not argu- 
ment, so I may pass it over, only saying that, having myself had 
a considerable and varied experience in both classes of machinery, 
and very much of that in pioneering in fresh directions, I am as 
perfectly confident in offering this new gear for ocean service as | 
was in putting it on the railway, where it bas fully justified all my 
confidence in it, after a really practical test. 

Then your correspondent went on to speak of ‘‘ breakdowns,” 
as if this gear were sure to break down, while he says nothing of 
link gear failures. There I again join issue ; and as facts, | had 
among my papers, if required as proof, three accounts cut from 
one of the leading daily papers, describing serious breakdowns of 
link gear occurring between my two papers. Now I claim that 
this new gear is far less likely to break down than the link, because 
it has only about one-fifth of the number of moving parts to fail ; 
and as I only use one excentric and rod instead of two, I can, if 
required, make that one double the strength of the corresponding 
parts in the link, and still be far lighter than the link, by saving 
all the reversing gear proper, the shaft, levers, bearings, links, &c. 
Then, if I can so gain on the mechanical parts, failure can only 
come to the fluid pressure arrangements, and if these only leak, 
I have already explained in the papers that the system provides 
for a recuperation of all ordinary leaks, should they arise after 
long wear unrepaired. And this was shown on the drawings at 
the Naval Architects’ meeting, which were not ‘‘ only diagrams” 
but enlarged copies of working drawings, of which all details had 
been carefully worked out for shop use, 

But if the failure be an entire burst up, I must again repeat 
that the engines only slip into full forward gear and go on as before, 
which a link gear could not do, as the failure of any pin or rod 
in so complicated a network of machinery often extends to other 
parts and throws the whole into confusion and a deadlock. I speak 
from many an experience. Butstill, accepting your correspondent’s 
worst forebodings, that a failure of the fluid pressure arrangements 
should occur at the moment of an impending collision, and only at 
that moment the ‘‘man-in-charge” finds it out. Foreseeing this 
objection, I have added, if required, a very carefully worked out 
and simple arrangement, which may be called an emergency 
gear, to be used only in such cases. By the touch of a handle, 
steam is let into a small ram no larger than those in the excentrics, 
which instantly engages with the excentric, pushing it over to back 
gear by the motion of the engine itself. The action of this ram is 
not of the nature of a solid shock, but is on the principle of the 
recoil cylinders employed in gun mountings for taking up the 
shock of the discharge of large ordnance, and so in every detail 
I can quote precedent of existing and successful practice. Mean- 
while a similar emergency may also overtake a link gear engine, to 
which no such arrangement can possibly be added because of the 
great number of parts to be protected. 

Your correspondent next condemns my ‘‘ details as of so defec- 
tive a type,” of which, however, he could only gain his informa- 
tion from what he calls my “ wall diagrams”—which information, 
by inference, must be very scanty, for to speak, as the letter does, 
of joints and pipes as if they must be a source of constant failure, 
must be to admit bad work, as if indeed it were impossible to 
make good and sound work, a position which I cannot for 
moment admit, and which, T am glad to say, has not been my 
experience in the introduction of my radial gear, But what, 
indeed, is the engine-room of a large steamer but a network of 
pipes and joints ; but these are not always, or even often, breaking 
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, ‘ these condemned details of joints, &c., have been 
down, Novily worked out, from considerable experience’ in this 
- f work, many of them resulting in being close copies of the 
on followed in the hydraulic mountings for loading and train- 
eget guns at sea, failure of which in time of action would 
oe ed be disastrous. es ; ie 2 
” As to the independent linking up of each cylinder, ‘fad 

‘no “fad,” I know that owners and their consulting engineers 
peer Ml demand it, even for very moderate-s‘zed steamers, and 
pose er build it for themselves, even when they do not 
demand it in engines built by outside contractors. ‘This I saw the 

her day in one of the dockyards. And therefore I have seen it 
i “ to arrange the means for independent adjustment with this 
oon Ha which works out most simply, and does not lock up the 
cyeine for full gear either way on the instant, without any 
alteration of adjustment, as is the case with link for forward gear. 
Of course this part of the gear may be omitted if not thought 
ne to comparative costs, your correspondent says, ‘‘I do not 
think anything would be saved,” Of course he can have no data. 
Now I have plenty, and I do not “think,” but I know, and I can say 
that the saving in cost is a very fair percentage of the total cost, 
and this would be easy to realise for any one who saw the ‘‘Sussex”’ 
at the Victoria Station the day of the meeting, as many did, and 
then crossed the platform to see a link-gear engine. , 

‘And now, lastly, I am glad to be able to agree most heartily 
with yourcorrespondent. With him I believe in ‘* progress,” and I not 
only believe in it, but have worked at it pretty hard, and I also 
believe in ‘‘ careful and temperate criticism,” and I never fear it ; 
further, I do not think I run much risk of wild and ill-considered 
plunges. Each case in which I have put this new system into 
practice has been a decided success, and there are now others 
coming forward on a much larger scale. ‘The course of the invention 
has been a ‘‘sure and steady advance,” perhaps even a slow one. 
But that has been in one way an advantage. ‘There has been no 
failure ‘‘ to put back the movement for years,” but there has been 
time to consider each step carefully, and to work out each detail 
thoroughly, so I have reason to expect that the ‘‘ progress” will 
be assured. Davip Joy. 

17, Victoria-street, Westminster, 

May 15th. 


Sin,—As a marine engineer of some experience, will you kindly 
give me a small space to point out what will, I am afraid, prove 
difficulties to be overcome, before Mr. Joy's hydraulic valve gear 
can be applied to the marine engine with anything like the safety 
to the ship, ease of mind to the marine engineer, latitude to the 
designer, and low cost of upkeep to the owner, which obtains with 
the double excentric and link gear / 

(1) The necessary adaptation of the crank shafts. (a) Either 
hollow shafts, with accurately fitted plugs under each pair of rams, 
to properly distribute the fluid, or in solid shafts special stuffing- 
boxes with glands, so placed that the fluid may be taken into 
holes drilled into the shafts, and distributed to either the ahead 
or astern side—see diagrams in Mr. Joy’s paper. In eitker, 
serious leaks may occur, to stop which it may be necessary to 
overhaul the whole of the shafts inside and out. (+) Special joints 
between the couplings of the crank shafts to retain the fluid. These 
it would be no easy matter to re-make in case of failure. (c) In the 
case of a triple engine with threeshafts—hollow- eg the after 
length to break, and it was necessary to put the forward length 
under the after engine, how would the internal plugs come in to 
suit the after valve centre, or, in the case of a solid shaft, how 
would the drilled holes come in! In the link gear new keyways 
can be quickly cut in any ition. (a) Where excentrics, as in 
many cases, for room and valve centres, are put on couplings, what 
size would Mr, rindi come out, say, on a 36in, coupling ’ 

(2) In the wear and tear of ordinary running. (a) As there are 
always considerable quantities of water, very often salt, round 
about excentrics and bearings, how long would the rams be in a 
fit condition to stand pressure, when Mr. Joy thinks it necessary 
to turn up his packing leathers in the lathe! The parts of the 
rams outside the chambers, exposed to the action of salt water, 
would soon corrode and become small, so that when running out of 
the normal condition there would be a leak—for instance, when 
working what is now called ‘‘ well linked up.” (/) The square 
block upon which the sheave slides would very scon cut into the 
sheave at the corners, which would produce a leak round the rams, 
in the same manner as glands of the piston-rod leak when the 
guides are slack, This would be very troublesome, as, to allow 
the sheave to travel right over, these surfaces must be made 
parallel whenever they are adjusted for slackness, which will mean 
a great amount of work in surfacing, squaring, and the lining-up 
the block and sheave, as the latter cannot be let together on 
account of putting its circumference out of truth. 

(3) Under extraordinary conditions. (a) Every marine engineer 
is aware of the liability of the excentric sheave keys or feathers 
to become slack, and that a sheave in this condition will, with an 
almost imperceptible movement, rapidly wear a rut in the shaft. 
Mr. Joy has his most, or one of his most important joints between 
the square block and the shaft. Should this joint give out, the 
whole of the gear, including the square block itself, must be taken 
adrift to put it in order, which may prove no easy matter. 
(}) Owing to blocking of oil pipes, grit, or inattention, excentrics 
sometimes get very hot in an incredibly short time. The sheave 
by its expansion becomes slack on the shaft. This will break the 
joint before mentioned, and probably injure the packing leathers. 
If cooled too suddenly, the cylinders or chambers may be split, 
nd rg on the rams, any of these circumstances causing great 
roubie, 

As a marine engineer only I have criticised Mr. Joy's valve 
gear. As a designer, having already trespassed so far on your 
valuable space, I must reserve my observations for a future 
letter, S. J. Ross, Chief Engineer, B.T, 

65, Fenchurch-street, City, May lith, 





THE COUNTY COUNCIL’S RETURN TO THE SCIENCE AND ART 
DEPARTMENT. 


Sir,—Teachers and committees having charge of classes in 
technical instruction will soon again be making arrangements for 
another session, and before doing so they ought to provide them- 
selves with a copy of the above return, published by Eyre and 
Spottiswoode. There is another publication which ought to be 
carefully gone through at the same time, namely, ‘‘ The Science 
Directory.” By a slight perusal they will become acquainted with 
the fact that a sum of £500,000 is at the disposal of the Science 
and Art Department, and something like £750,000 at the disposal 
of the County Councils, to be spent in giving instruction in 
technical science and art. In November next there will come 
another vast sum which used to be spent in doles and blankets by 
Church people, and may come by careful engineering to technical 
instruction too, 

The return which lies before me shows that not nearly all the 
funds intended by Parliament for technical instruction go to that 
purpose; much is apparently wasted in administration, more to 
relief of rates, and most spent on utterly frivolous things. Now, 
it is all the fault of the technical teacher that anything of the kind 
takes place, and especially is it the fault of engineering teachers, 
for they at least know better—know what technical instruction is ; 
and they ought, as gently as possible, to say what they know. 
The engineer a prentice does require a course of study; everyone 
knows this, and everyone agrees in what that course should be. 
To give the apprentice this course of study we require a properly 
fitted school, and there is no kind of craft which deus not contain 


in its curriculum of study some part or other of that of the engi- 
neer, Indeed, the course for the engineer is a kind of nucleus for 
the course for any other craft, and the engineering teacher knows 
exactly what he has to aim for, and what to claim as the 








minimum, when applying to the local bodies for the building and 
fittings for his school. If once this fact were entirely known and 
acted on by engineers, we would very soon see a good technical 
school under every district council, 

For in November England and Wales will be divided up into 
districts, having a council in each, Each of these councils could, if 
it wished, present an irresistible claim for its fair share of the 
Excise grant for technical instruction, Most districts will have 
some charity, which may or is already applied to technical and 
secondary school purposes. Then the Science and Art Depart- 
ment seeing this, offers a building grant not exceeding £1000 on 
condition that the instruction is a good technical course spread 
over three years. But it goes further, and offers a capitation 
grant of £1 per head for each day pupil, besides £5 for every first- 
class pass in the second year's course, and £8 for a first-class pass in 
the third. 

Examination results are condemned things of course ; still they 
are not to be compared with the result of inspectors, One should 
just see the condition of things in the Board Schools, where the 
inspector is all-powerful, before any wish is expressed for inspection 
in higher educational affairs. And, on the whole, we will not be 
able to do without examinations of some kind. No university 
grants degrees without examinations of some kind, and even those 
who ec examinati and payments by results, test their 
students by examination. Let the examinations be fair, as they 
are under the Board of Trade, and improving under the Science 
Department, and no one will complain with any reason. 

Now there cannot be any improvement on the organised science 
school as a scheme for obtaining all the pecuniary advantages to 
be derived from the Government Science Department, the County 
Councils, the Charity Commissioners, and the new parish doles. 
Its constitution is such that it embraces all these, and the con- 
ditions laid down by the Science Department are just and light. 
But why is it that only four organised science schools are shown in 
the return! Surely it can only be due to the teacher not seeing 
to it that the school is formed into an organised science school, 
and urging his committee to make application for the better 
endowment of the school from all available sources. 

In Southampton I trust to see at least sixteen distributed fairly 
over the shire. Only teachers know of the wants in money, rooms, 
and apparatus. Were each teaching engineer under the Science 
Department to make up his mind to get his pupils to take upa 
course, and get his committee to make the necessary application, 
we would soon see the country dotted with them as with elementary 
schools, Gro, HaLuay, 

Southampton, May 2nd. 





SPECIFIC AND LATENT HEATS OF STEAM. 

Srr,—Shortly to reply to the injudicious letter by Mr. Harrison 
in your last issue, may I state that there is some uncer- 
tainty as to the true value of the above-mentioned quantity, 
but that it certainly is much nearer to 772 foot-pounds than to 787, 
is not, as Mr. Harrison asserts, declaring it to be 772, ‘‘no more 
and no less.” Then, his information—how, by proceeding to 
Paris, | might elicit information as to its value being 789-2385. 
May I reciprocate by informing him of my having been there. I 
would recommend Mr. Harrison to call upon Dr. Henry Eddy, 
Cincinnati University, in order to learn why, in his “Therme. 
dynamics,” that gentleman gives the value 772 to this quantity, 
and at page 118 further states: It is known that c’ = 772 foot- 
pounds nearly. Also, ‘‘the following approximate value of the 
specific heat of saturated steam rer degree Fahrenheit” is given 
aso = of — & = M42 — 1,109,550 

t t 

tity at all pressure under a point somewhat above 10 atmospheres.” 
Also, page 176: “‘ The specific heat of steam at constant volume is 
37.” Professor Tait—‘‘ Heat,” 1884, page 162—expresses a dif- 
ferent opinion: ‘The specific heat of air at constant volume is 
ee of water vapour, under the same condition, is °48, 
a little less than that of ice. 


, Which is a negative quan- 


Hence, water substance has twice as 
great a specific heat in the liquid state as in the solid or vaporous 
state.” ese and other points require exposition and explana- 
tion, but this is not furnished by supposing the specific heat of 
steam is equal to that of water, and as little, by Mr. Donald- 
son’s hypothesis advanced in THE ENGINEER, May 4th, page 171. 
Instead of J = 772 foot-pounds, we are to take a value which he 
deduces as anything between 565 and 1125; or, as he also definitely 
states, “‘can we hesitate to come to the conclusion that the true 
value of the thermal unit lies between 1050 foot-pounds and 
1130 foot-pounds’” All of which is but ‘drawing a bow at a 
venture,” without a proper appreciation of the position of the 
object aimed at. ROBERT MANSEL, 
Glasgow, May 14th. 


SUBSTITUTE FOR PIPE TONGS. 

Sir,—In your last issue, page 395, you illustrated a substitute 
for pipe tongs from the Scientific American. This has been known 
in England for some years. I obtained a patent for Mr. Rough- 
sedge Wallwork, of the Union Bridge Ironworks, Manchester, f 


siderable modifications and improvements, It is considered that 
a permanent form has been Bs vo and some merchants of Newry 
ordered a vessel called the Ulster, which has since last autumn 
been trading in connection with this port. Ithas been found that 
she could navigate every class of water-way, having experience 
in the salt water of Carlingford Lough pe in Lough Neagh, which 
is the largest lake in the United Kingdom. She has also gone 
inland to Clones, eighty-one miles from here On the Ulster Canal 
the water-way is so contracted that the sectional area in many 
places is only ninety-one square feet. The Ulster has not only 
navigated this canal, but has also towed behind her a lighter 
fully laden with sixty-three tons of coal on — the 
united cargoes being 107 tons. For some months she has 
been trading between Newry and Belfast — a round of 
130 miles—and the portion of Lough Neagh gone through 
involved nine miles of open water, which was navigated in all 
weathers suitable for the tug steamer and barges in ordinary 
trades. The experience of this boat induced the shareholders, 
who are merchants in Newry, to order the new boat tested on the 
5th inst. The dimensions are 62ft. by 11ft. 6in. by 6ft. 6in., and 
the carrying capacity 60 tons. On the trial trip with boat empty, 
the speed of five miles per hour was maintained. e machinery 
is similar to that supplied to the Grand Canal Company by Messrs. 
Robey, of Lincoln, who are so well known as makers of agricul- 
tural and other engines. One of their great aims has been to turn 
out machinery so simple and strong that it can be put in charge of 
ordinary labourers in a similar manner to machinery supplied for 
farm purposes. The propulsion is accomplished by a pair of 
screws, one on either side of the rudder, suspended overboard 
in a very simple and substantial manner; so much so that, 
when the boat was moving at full speed, the vibration. of 
the machinery was scarcely perceptible. A peculiarity of this 
arrangement is the facility with which the propellers are to 
be lifted and lowered so as to suit the varying draught of the 
barge. When light the boat draws about 2ft. 6in., and the pro- 
peller is depressed so as to bring the bottom of the blades almost 
on a level with the keel, but when she is full the draught becomes 
5ft. 6in.; the propellers are then lifted up so as to have an immer- 
sion of about 3ft. 6in., the diameters being 4ft. 10in. The whole 
of the machinery can, if desired, be made portable so as to be 
lifted readily from one boat to another. The coal consumed costs, 
when the boat is going alone fully laden and at full speed, about 
2d. per mile, driven with what are called high-pressure engines, 
but if compound engines were employed this figure would be re- 
duced by one-third. Experience has shown that no difficulty of 
any sort exists in the working of this machinery, and it seems 
thoroughly suited to canal work. It is a matter of some import- 
ance that the cost of this apparatus is comparatively small, and 
that it can be applied to almost any existing canal boat 
without interfering with her passage through the locks and 
without structural alteration, and when the cost of horse and 
driver is contrasted with the trifling expense of coal, and when it 
is considered that the speed is nearly doubled, it is surely only a 
question of time until the propeller comes into general use. When 
the barge arrived at Fathom, where the canal widens in order 
that two vessels may pass, she was turned right round almost im- 
mediately when going ahead, and without reversing the engines. 
The boat was built in Newry by Mr. Denis Crawford, and is 
considered an excellent specimen of its class. The propelling 
machinery has been invented and patented by Mr. Henry Bar- 
croft, D.L., The Glen, Newry, a gentleman well known in the 
North of Ireland. The trial trip of the Newry was most success- 
ful, and left no room for doubt that the application of the prin- 
ciple will have the most satisfactory results.— Belfast News Letter. 








BETHNAL GREEN FREE LiBRARY.—Lord Brassey, who was 
accompanied by Lady Brassey and —— by the Hon. and 
tev. A. G. Lawley, Mr. G. Howell, M.P., Mr. E H. Pickersgill 
M.P., Mr. C. Harrison, L.C.C., Mr. F. A. Bevan, and others, 
presided on the 10th inst. at the Eighteenth Annual Meeting of 
the above institution, of which he is one of the vice-presidents. 
The report stated that 45,693 readers had registered during the 
year, 30,390, had attended the lectures and evening classes, whilst 
the total number benefited was not far short of 80,000. The 
Library is supported entirely by voluntary contributions, and it is 
hoped that funds will be forthcoming to enable the committee to 
erect a larger and more convenient building. Special reference 
was made to the successful course of Gilchrist Science Lectures 
which were delivered for the first time in that part of the metro- 
polis in connection with the Library, and were attended by 27,000 

rsons. The financial statement showed an adverse balance of 
£51 8s, 7d. Lord Brassey, in the course of a short address, said 
he knew of no part of London where the need for an institution of 
that description was greater than in the midst of that dense and 
struggling population. The recent science lectures showed how 
much the people appreciated the efforts which were made on their 
behalf, and he trusted that the public generally, and public bodies 
in particular, would recognise the claims which that institution 





or 
combinations of one, two, or more steel serrated rollers, which could 





be readily applied to ordinary non-adjustable as well as to adjust- 
able wrenches, and these combinations of rollers could be carried 
in the workmen’s waistcoat pocket. This patent is No. 6077, of the 
24th April, 1888, I enclose a tracing of the rollers, showing their 
—— P. J. L 
5, Market-street, Manchester, 
May 14th. 





Sir,—The substitute for pipe tongs illustrated in your last 
issue isan old dodge. It was shown to me when working as a 
fitter some ten years ago, For withdrawing old studs it has no 
equal ; with a little skill the grip is far greater than that obtain- 
able by lock-nuts or anything else convenient to use. This fact 
deserves to be better known. The Americans seem to have a 
peculiar aptitude for re-inventing English devices, both great and 
small, J. Parry, 

106, Oxford-street, Old Trafford, Manchester, 

May 12th, 








STEAM LIGHTERS ON THE NEWRY CANAL. 





ON the 5th inst. the steam barge Newry made a trial trip on the 
Newry Canal. For the last few years steamboats have been at work 
there, and from time to time the machinery has undergone con- 





p d to their sympathy, and was sure that when the good 
work being done became more widely known, little or no difficulty 
would be experienced in obtaining as large an income as might be 
desired, 

THE BriTIsH AND METRIC SYSTEMS FOR ENGINEERS’ WORK.— 
At the monthly meeting of the Leeds Association of Engineers, the 
President—Mr. 8. Thornton—in the chair, a paper was read by 
Mr. F. Howard Livens, Assoc. M. Inst. C.E., of Lincoln, on ‘‘ The 
British and Metric Systems for Engineers’ Work.” More calcula- 
tions, he said, were made in weights and measures in engineering 
than in any other trade or profession. Engineers were therefore 
particularly interested in having that system of weighing, measur- 
ing, and calculating that would give both accurate and rough 
results with the least labour. Referring to the evolution of 
standards, he said that the British system was consolidated about 
1758. Our system, however, was only convenient within narrow 
limits. With regard to a further reconstruction of it, the proposed 
inch, pound, and gallon basis did not leave three measures 
untouched, and would entail as much trouble as the metric system, 
without its advantages. A careful investigation showed how 
admirably the metric compromised between conflicting interests. 
The metre as a unit might be considered long, as compared with 
our foot, but the centimetre was most suitable for general engineers’ 
dimensions, whilst there was no comparison between reckoning in 
millimetres against j;in. and sin. e system afforded the most 
simple relations between the units of length, weight, and capacity ; 
and the identity for practical purposesof the litre and cubicdecimetre 
and of their volume in water with the kilogramme was of special 
advantage for engineers’ computations. Mr. Livens further showed 
how the rule could be partially divided so as to combine minute- 
ness with clearness. This system had already obtained a footing 
in England, and he quoted a report from Messrs. Willans and 
Robinson to the effect that the change caused no difficulty, that 
there were no errors, and that it gave the workmen a clear idea of 
proportion. Mr, Livens gave a number of parallel examples of 
calculations and estimates worked out on the British and metric 
systems, showing great saving in labour by the use of the latter. 
For scientific purposes, the metric system, he submitted, was a 
necessity ; business would be expedited by its adoption ; and the 
cost to manufacturers would be recouped, because it would pro- 
mote foreign trade against French and German competition, and 
put us in line with the civilised world. Its adoption here would be 
followed by all our dependencies, and leave but a seventh of export 
trade with countries outside the metric system, most of this being 
with the United States. The paper was illustrated by specimens 
of weights and measures, by lantern diagrams, showing the rela- 
tions between the various standards, and by maps giving the areas 
within which the metric system is at present used. A discussion 
followed, in which Messrs, Towler, Wicksteed, Wocd, Holgate, 
Lupton, Atkinson, and Bowers took part. A vote of thanks was 
accorded to the authcr, 
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WAYGOOD’S AUTOMATIC WATER-SAVING LIFT AND HOIST 





MESSRS. R. WAYGOOD AND CO., LONDON, ENGINEERS 


(For description see page 416) 
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FOREIGN AGENTS FOR THE SALE OF THE ENGINEER 


—Boyveau AND CHEVILLET, Rue de la Banque. 
PAT AaESR anv Co., 5, Unter den Linden, 
VIENNA.—GEROLD AnD Co., Booksellers, 

LEIPSIC.—A. TWIETMEYER, Bookseller. 
NEW YORK.—INTERNATIONAL News Company, 88 and 85, 
. Ouane-street. 
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PUBLISHER'S NOTICE. 
THE MANCHESTER SHIP CANAL. 


** THE ENGINEER Sor May 2th will contain a description of 
‘the Manchester Ship Canal, brought down to the date of its open- 
ing by her Majesty the Queen on the 2st. This description will 
he profusely illustrated, many of our enyravings being prepared from 
Original Photographs and Drawings of Machinery and Ironwork 


courteously placed at our disposal by the engineers. Much 
has, of course, been written and published concerning the Canal, but 
much remains to be said ; aud we believe that the information we are 


able to supply will be found by our readers to be interesting and 


valuable. 
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TO CORRESPONDENTS. 


Registered Telegraphic Address, ‘ ENGINEER NEWSPAPER, 
al —_— LONDON.” , 


*,* In order to avoid trouble and confusion, we find it necessary to inform 
correspondents that letters of inquiry addressed to the public, and intended 
Jor insertion in this column, must in all cases be accompanied by a large 
envelope legibly directed by the writer to himself, and bearing a penny 
postage stamp, in order that answers received by us may be forwarded to 
their destination. No notice can be taken of communications which do not 
comply with these instructions. 

*,* We cannot undertake to return drawings or manuscripts ; we must there- 
Sore request corr ts to keep copies. 

*," All letters intended for insertion in Tue ENGrInerr, or containing 
questions, should be accompanied by the name and address of the writer, 
not necessarily for publication, but as a proof of good faith. No notice 





whatever can be taken of Yy 8 
C. W. C.—No, certainly not. 
H. E. Y. (Huddersfield).— You can obtain full information by writing to the 


Secretary, the Admiralty, Whitehall. 





AUTOMATIC DOOR CLOSING. 
(To the Bditor of The Bngineer.) 

_S8r1r,—Will any of your readers kindly inform me where I can obtain a 
simple method of closing a door—with no resistance—automatically, and 
occupying from fifteen to thirty minutes’ MARINE. 

London, May 16th. 
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— MEETINGS NEXT WEEK. 

NSTITUTION OF CivIL ENGINEERS.—Tuesday, May 22nd, at 8 p.m. 
eee: ‘ Recent of Ferry Steamers,” by Mr. yo Perm bone M. 
o C.E.; “The Birkenhead Ferry Boats, Wirral and Mersey,” by Mr. 
— Jones, of Liverpool. 
THE Institution or ELECTRICAL ENoInkers.—Thursday, May 24th, at 
25, Great George-street, Westminster, S.W., at 8 pm. Peper: sf Cost’ of 








Electrical Energy,” by R. E. Crompton, M. Inst. C.E., Vice-President. 
Continuation of discussion. 

Society or Arts.—Tuesday, May 22nd, at 8 p.m. Paper: “ Decorative 
Art in Connection with Elementary Education,” by Selwyn Image, M.A. 
Wednesday, May 23rd, ats pm. Paper: ‘Liquid Fuels,” by G. Stock- 
fleth. Sir Edward J. Reed, K.C.B., M.P., will preside. Thursday, May 
24th, at 4.30 p.m Paper: ‘The Commerce of Siam in Relation to the 
Trade of the British Empire,” by C. 8. Leckie, of Bangkok. Sir Alex- 
ander Wilson, will preside. Friday, May 25th, atS pm. Paper: ‘New 
South Wales,” by J. Inglis, M.L A. 

GEOLOGISTS’ AssocIATION.—Saturday, May 2¢th, excursion to Cadding- 
ton and Dunstable. Leave St. Pencras at 10.5 a.m. 
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THE EXPLOSION AT WALTHAM ABBEY. 


Fo..ow1né closely on the fatal explosion which occurred 
at Waltham Abbey on May 7th last comes the publication 
of the official report of the officers appointed to investi- 
gate the question of the explosion preceding it which 
took place on December 13th last. The tone of this 
report is certainly serious enough, and as the Times 
properly remarks, it hardly seems to bear out the state- 
ment of the Financial Secretary to the War-office that 
“the regulations . . . are carried on with a degree 
of strictness which has insured for them—the Waltham 
works—until very recently a remarkable immunity from 
accident.’ At the same time it is an undoubted fact that 
until late years our Government factories could challenge 
comparison in their record of accidents with private esta- 
blishments and with those of foreign Governments. 
Speaking generally, our Government factories for explo- 
sives were based on sound principles. Both safety in 
conducting operations and a limit cf damage caused by 
an accident to the immediate spot were kept in view. 
Powder buildings were carefully isolated from all others, 
and not only by distance but by being carefully enclosed, 
and all approach cut off except through an entrance 
where every person had to change his clothes in a more 
or less complete way, invariably putting on a suit which 
never left the building, including, above all, slippers. 
These slippers remained on one side of a barrier, being 
put on on entering and taken off on leaving, and all floors 
and communication between the buildings being of wood, 
the danger of grit was reduced as far as possible. No 
metal but copper was tolerated inside the barriers, all 
scissors and other instruments being made of this metal. 
Men were called on to declare that they had left every- 
thing behind them. The presence of even a knife involved 
suspension, if not discharge. 

Such precautions in the case of old-fashioned black 
powder were sufficient to prevent accident; nevertheless 
the buildings were made light and limited in size, and 
carefully separated by massive traverses of earth, so that 
if an explosion should take place, the shed—for it was 
little more—yielded readily with as little shock to the 
ground as possible, and with little chance of com- 
municating its effect to adjacent buildings. Any visitor 
to Waltham Abbey, or the powder buildings of the cart- 
ridge factories of the Royal Arsenal, was generally 
impressed with the excess of precaution ; indeed, foreign 
officers seem inclined to laugh at the care exercised. 
There are, however, substances much more dangerous 
than powder. The detonating mixture used in percus- 
sion caps and fuses has always demanded excessive care. 
The ingredients for this are mixed in very small 
quantities at a time, by a man who uses a soft camel’s 
hair brush and a brass wire sieve and gutta-percha bowl. 
We can remember the single man employed on this work 
once informing us that if any inexperienced person were 
to attempt to use the brush, he himself would run for his 
life. At the present time no operations more dangerous 
than the mixture of cap composition could probably be 
instanced ; yet decades of years passed by almost with- 
out accident in our Government establishments. Very 
different was the state of matters in private factories 
when Colonel Majendie was appointed to the work which 
is now carried out by him and the officers of his depart- 
ment—about fifty factories having an annual loss of about 
sixty lives. His own experience at the Royal Laboratory, 
and that of Captain Smith, his assistant, who came from 
Waltham Abbey, dictated the line to be taken and the 
precautions to be insisted on in private factories through- 
out the country, but they had no control over Govern- 
ment buildings. To retain the connection of these 
officers with their former establishments would have 
been unnatural and difficult. It was hardly desirable to 
employ Captain Majendie—as he then was—as a check 
on his former senior officer, from whom presumably he 
had learned some of his knowledge; nor, on the other 
hand, could he have the desired weight and freedom of 
action if he was left in any subordinate relation to his 
former chief. Besides, Waltham Abbey and the Labora- 
tory were independent of each other, and were under 
the War-office, whereas Colonel Majendie was on the 
staff of the Home-office. Altogether it is easy to 
see how the Government factories remained free 
from the jurisdiction which applied to private factories. 
Colonel Majendie’s department was established about 
1872, we think. Since then new kinds of explosives 
have come in. With Colonel Majendie’s mind ever 
directed to one object, entrusted with the task of investi- 
gating the circumstances of every accident that occurred, 
and that in counsel with the best chemists in the king- 
dom, it is easy to conceive that principles of guidance 
may have come in and been enforced in certain kinds of 
private factories which may have escaped the attention 
of the superintendents of our Government establishments. 
It may be observed also that in the Royal Laboratory, 
where the cartridges are made up and charged with 
powder, everything has gone smoothly. Matters are 
not very different from what they were twenty years 
ago. Of new substances, cordite in the finished state 
is unusually safe as powders go. Gun-cotton when 
wet is almost absolutely safe. This seems to har- 
monise with the fact that it is in the manufacturing 


operations—many of which are new—that the trouble 
lhas arisen at Waltham Abbey. We refer to the case 
of the most recent explosion. On new operations it natu- 
rally suggests itself that conferences might have been 
instituted, when Colonel Majendie and the superintendent 
might have gone into questions together, so that the 
latter might have benefited by Colonel Majendie’s 
experience on the manufacture commenced in private 
factories. 

We are not in a position to say much about the recent 
accident. The bare facts are that an explosion occurred 
in ahouse used for the washing of nitro-glycerine, kill- 
ing four men, and immediately afterwards in a nitro- 
glycerine store-house, the second explosion happily 
causing no deaths. It will be observed that nitro- 
glycerine is a specially dangerous compound. The man 
who has done most to introduce it into general use, first 
in the form of dynamite, and subsequently as blasting 
gelatine and ballistite, is Mr. Nobel. We believe that his 
own son was killed in an early stage of the development 
of these compounds, so that nitro-glycerine has recorded 
its treacherous character in a notorious way. Our own 
War Department chemists have naturally the highest 
kind of professional knowledge of all these compounds in 
laboratory and experimental work, nevertheless we think 
that every effort should have been made to benefit by the 
experience of those who had dealt with them in manu- 
facturing operations. How far this has been the case 
remains to be seen. 

We now come to the serious view taken of the accident 
which occurred on the 13th of last December by the 
Committee appointed to inquire into it. This Com- 
mittee consisted of Lord Sandhurst, Sir F. A. Abel, Col. 
Majendie, and Colonel Lloyd, R.A., now Deputy Adjutant- 
General Royal Artillery, and was, therefore, a very strong’ 
one. They say, in their report, that ‘‘ very grave defects” 
exist in the system of discipline and precautions prevail- 
ing at Waltham Abbey, “and they urge the necessity 
for a comprehensive revision of the regulations, and for 
the adoption of disciplinary measures for their more 
rigorous enforcement.” This seems to reflect severely 
on the Superintendent, Colonel McClintock, so that 
in justice to him it is necessary to quote the next para- 
graph, in which the Committee express their conviction 
that the present system, on which the Superintendent is 
frequently changed, is a bad one. They add that they 
“very decidedly believe that it is impossible for an 
officer, however talented and in other ways experienced, 
to take charge of a place like Waltham Abbey at short 
notice, and to familiarise himself with all the minutie 
of precautionary detail, upon the strict fulfilment 
of which the lives of the workpeople depend at 
any moment. Again, in the case of a Superin- 
tendent newly appointed, it is scarcely to be expected 
that he will forthwith proceed—even although impelled 
thereto by his better judgment, to overhaul and revise 
regulations made or accepted by his more experienced 
predecessor, and to which the permanent managers of 
the department raised no objection. He naturally hesi- 
tates to disturb existing arrangements, even when he 
thinks they might be revised with advantage, except upon © 
some strong cause shown, or after he has himself acquired 
the experience necessary to enable him to act with con- 
fidence.” Colonel McClintock, we may say, is 
distinguished as a scientific and able officer, and we are 
glad that the blame appears to be laid where we think it 
is due, namely, on the plan of changing officers whether 
it appears to be desirable or not, at the end of every five 
years, and thus drifting into a course in which the intro- 
duction of new rules and precautions was greatly impeded. 
On the cause of this accident the Committee are unable 
to speak at all definitely. They suggest that it was 
probably one of the following: (1) The use or fall of a 
tool or implement; (2) lucifer matches; (3) presence of 
grit or other foreign substance. These may appear to be 
contingencies that should have been provided against by 
the old regulations, but as time goes on new substances 
call for other treatment than was necessary with powder, 
and for new tools, such as may be introduced in conjunc- 
tion with any substances less susceptible to explo- 
sion; hence the question becomes more complicated every 
year. Speaking generally, it may be said that an entire 
change of system based on the most thcrough examination 
by the experts of the whole establishment, and its plant 
and processes, is shown to be necessary even by the fatal 
accident of December. This is greatly emphasised by the 
occurrence of the fatal accident last week, whatever may 
have been its cause. We are glad to learn that the com- 
mittee whose report we have referred to is to re-assemble 
at Waltham Abbey. 


RAILWAY ACCIDENTS. 


Tue Board of Trade have just issued a return showing 
the number of accidents and casualties occurring on the 
railways of the United Kingdom last year. The accidents 
to trains, rolling stock, and permanent way caused the 
death of 27 persons and injury to 557. It is for these 
that the railway system is in a certain sense responsible. 
There is a grand total of nearly 1100 killed, and not far 
short of 9000 injured; but in this large number we find 
included many cases of death and injury more or less due 
to causes outside railway management. Limiting our 
attention in the first instance to those disasters in which 
railway trains wrought the mischief without complicity 
on the part of the sufferers, there is an appearance of 
improvement as compared with 1892, the number killed 
in that year being 30, and the cases of injury 693. Last year 
the passengers killed were 17, as compared with 21 in the 
previous year, and the cases of injury were 484 in the place 
of 601. The companies’ servants show 10 deaths in 
place of nine, which is a slight advance, but the number 
injured is 73 in place of 92. As frequently happens, the 
number of passenger deaths would be eminently small 
but for one serious accident. This time it is the Taff 
Vale catastrophe which aggravates the list of fatalities, 
the passengers killed by that complicated accident being 
as many as 13. But for this disaster there would have 
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been only four passenger deaths from train accidents in 
the course of the year. Eight deaths of this kind 
would have been all in 1889 had not the terrible collision 
near Armagh swept off 80 at a blow. Ten years earlier 
there would have been only two such deaths to record, 
had not the Tay Bridge disaster occurred just as the year 
was about to close, drowning 73 passengers in the waters 
of the estuary. So far as the actual returns are con- 
cerned, the best of all the past years was 1891, when the 
passengers killed by train accidents were as few as five, 
being one in above 169 millions of passengers carried, 
while the injured were about one in a million. We must 
wait for a later return to know what were the ratios for 
last year, though they will necessarily be much better 
than those for 1892, when the passenger deaths were one 
in above 41 millions, the numbers carried being reckoned 
irrespective of 1,612,000 season tickets. 

The train accidents accountable for passenger deaths 
last year occurred wholly on English and Welsh lines. 
But of the 10 servants of companies, three were killed on 
Scotch railways, and three on Irish. We have already 
stated that nine of the working staff were killed by train 
accidents in 1892. In 1891 the number was 12, as also 
in 1890, but during the four years 1886—89 the average 
was under six, the fatalities in each of two years being 
only four. There is a satisfactory contrast with earlier 
years. In 1874 asmany as 46 employés were thus killed. In 
the twelve years 1874—85 the number averaged alittle over 
20 per annum, whereas in the last eight years the annual 
average has only slightly exceeded eight. The number 
employed in 1889 was above 381,000, and no later numbers 
are as yet available. Concerning the precise nature of 
the train accidents, we find 54 cases of passenger 
trains, or parts of such trains, leaving the rails. These 
accidents killed 15 passengers and five of the em- 
ployed. One half of the year’s fatalities among the latter 
class in respect to train accidents are thus accounted for, 
and all but two of the deaths among the passengers. 
One of these two comes under the head of “ trains 
running over cattle or other obstructions on the line,” 
and the other is attributed to * trains running through 
gates at level crossings.” It is tolerably clear that at 
_least one of these deaths was not that of a railway pas- 
senger, and that the real number of passengers killed by 
train accidents was rather 16 than 17. The 54 cases of 
derailment in the past year show an increase over 
1892, when the number was only 35. Collisions of 
various kinds in 1893 amounted to 92, compared with 
84 in the previous year. Trains running into stations at 
too high a rate of speed caused 23 accidents last year, 
thus showing an increase over the 18 in the year before. 
The Board of Trade have paid particular attention to this 
class of accident, and the returns for 1892 showed a 
decrease. Now once more we see a rise. The Board 
have urged upon the railway companies the recommenda- 
tion of their inspecting officers, that the use of continuous 
brakes on trains when entering terminal stations should 
be forbidden except in cases of emergency. Concerning 
the structure of the rolling stock, it is stated that there 
were 468 failures of tires last year, and 193 of axles, 
besides 264 instances of broken rails. In 1892 these 
numbers were all higher, especially in regard to tires and 
axles, the figures being respectively 523, 257, and 272. 
The failure of couplings showed an increase last year, being 
18 instead of 11. Of the tires which failed, all but 48 were 
wagon tires, and of the wagons 385 belonged to owners 
other than the railway companies. Of the axles which 
failed, 126 appertained to engines. It is stated that the 
average mileage of 33 crank or driving axles made of iron 
was 260,659 miles, while of 59 made of steel the average 
was 294,234 miles. More than half the rails which broke 
were single headed. Only 13 of the rails were made of 
iron, the remaining 251 being steel. 

We now proceed to consider a more miscellaneous 
class of personal accidents, the figures being inclusive 
of those cases in which there has been want of caution, 
or actual misconduct on the part of the sufferers. Among 
the passengers in this division there are 89 killed, and 
among the servants of companies or contractors 450. 
The fatalities also include 55 persons passing over rail- 
ways at level crossings, 360 trespassers—of whom 86 
were suicides, besides 30 persons not coming within the 
classification. In addition, 80 persons were killed on the 
premises of the companies, irespective of the movement 
of vehicles used exclusively upon the lines. A general ten- 
dency to a decrease in the number of deaths shows itself 
in a marked degree. Including accidents of all kinds, and 
taking in those which are only indirectly connected with 
railways, weobserve a falling off, comparing last year withits 
predecessor, the persons killed being 1091, as against 1204, 
or a reduction of more than 9 per cent. In every 
class we observe™this decline, except among the tres- 
passers, who have'increased by 13. We must also 
remember the one extra death due to train accidents 
among the railway servants. Even the suicides show a 
decline of three, and the deaths at level crossings have 
a reduction of 22. Among the various accidents befalling 
passengers, there is a decrease in the number of the 
killed, the return for 1893 being 106, as against 129 in 
1892. Of last year’s deaths in this category, 19 were 
caused by falling between trains and platforms, while in 
1892 the number was 31. Crossing the line at stations 
killed 28 in 1892—reduced to 21 last year. Examining 
into the fatalities among the companies’ servants, we 
experience some difficulty in ascertaining the number 
killed by shunting operations, the accidents being 
distributed under several headings. Of actual shunters 
killed last year the number is given as 33, compared 
with 36 in the year preceding. But in some way or 
other shunting operations seem to have caused the 
death of 104 persons, compared with 121 in the previous 
year. Probably these numbers are still below the mark, 
though they may serve for comparison. In 1892, 
according to the ‘General Report” issued last Octo- 
ber, the deaths from shunting operations were 139. 
Apparently we might reckon on 114 deaths from 
shunting last year. This would show a substan- 


tial reduction. The number killed while coupling or 
uncoupling vehicles in 1893 was 11, as against 19 
in 1892. So far the results appear good, but, on the 
other hand, of the number working on the permanent 
way, 63 were killed in 1892, but 73 last year, thus 
showing an unfortunate increase. In another part of the 
tables we find that 136 permanent way men were killed 
in 1893, compared with 109 in the year before. This may 
partly arise from the circumstance that men employed 
on the permanent way were in some cases killed when not 
so engaged. As manv as 164 of the employed lost their 
lives while walking, crussing, or standing on the line on 
duty, and 30 while walking on the way home or to work. 
Of the former the killed are slightly fewer than in 1892, 
and the latter show a decrease of 50 per cent. 

In the general report which the Board of Trade, 
according to the usual practice, may be expected to issue 
in the autumn, fuller information may be looked for 
than we now possess in regard to the railway accidents 
and casualties of the past year. But, taken in connection 
with former reports, enough is now disclosed to show that 
although defects may still cling to our railway system, on 
the whole it is worked with a wonderful amount of skill 
and success, while the demands made upon it are per- 
petually increasing. Of all modes of travelling, that of 
the railway—at least on the lines of the United Kingdom 
—is by far the safest. Danger is not encountered while 
travelling in the train, but rather while getting to it or 
coming from it. Of the 106 passengers who were killed 
last year, we have seen that only 17 lost their lives by 
train accidents, whereas twice that number perished 
by falling between the train and the platform, or by falling 
on to the platform or the ground while getting into or out 
of trains. Platforms may not always be of a convenient 
height, or so well placed as they might be; but as a 
general rule it may be said that if the railway passenger 
will only take care of himself, the chances are at least a 
million to one that he will get no hurt, and millions to 
one that he will not be killed. But few people under- 
stand what millions mean. 


METROPOLITAN ELECTRIC LIGHTING. 


Tue letter from Mr. Kapp which we publish this week 
deserves perusal. The writer is justly regarded as an 
authority—as aman having not only a profound theoretical 
acquaintance with electric lighting in all its details, but a 
large practical experience of it as well. It will be seen that 
on the whole Mr. Kapp’s views are in accord with ours, 
but his calculations are made on a different basis. We are 
at one with him that the electric lighting of the metropolis 
must be done with alternating currents, and it is clear 
that he too regards existing arrangements as provisional. 
On all the main principles involved we are in agreement. 
It is not until we come to figures that he finds ground for 
criticism. Inthis way he opens—wittingly or unwittingly, 
directly or indirectly, it matters not a whit—a very 
important question, concerning which much may be said 
with advantage. The main difference between us lies in 
the fact that we have estimated for nominal 16-candle 
lamps, while Mr. Kapp deals with 8-candle lamps. He 
allows 104 candles to the horse-power, while we have 
allowed 150. Before going further, however, let us 
summarise the figures which we gave last week. We 
estimated that 4,000,000 lamps would be needed 
to light the metropolis properly, and we assumed 
that one horse-power must be provided for every ten 
lamps. It is almost an aphorism that one _ horse- 
power will run ten lamps and produce the light of 
150 candles. Hence it follows that to run all these lamps 
at once would demand 400,000-horse power. We have, 
however, taken it for granted that not more than 50 per 
cent. of the lamps would be alight at the same time; 
and 50 per cent. of 400,000 is 200,000-horse power. We 
then went on to estimate for the fuel on the basis of 
3-horse power indicated to produce and transmit 1-25- 
horse power, the equivalent of a Board of Trade unit. 
But taking the alternative course, and assuming that 


each horse-power demands 3 Ib. of coal per hour, | 


including lighting up, banking fires, kc.—which is under 
instead of over the mark by a long way—we still have 
600,000 lb. of coals, or in round numbers, 270 tons to be 
burned per hour. It is quite legitimate to argue that, 
even out of 4,000,000 lamps, 2,000,000 would never be 
alight at once for more than, say, an hour. But on the 
other side it may be advanced with, we think, equal force, 
that if electric lighting were pushed to the extent named 
there must be a very large reduction in the amount of 
gas lighting done, and that as a consequence far more 
than 50 per cent.—possibly even 80 per cent.—of all the 
lamps would be alight during the heavy-load period. 
Existing data are not, it appears to us, to be regarded as 
final, or indeed as clearly indicating what the percentage 
would be in the future. On the whole, therefore, we 
think that we shall probably not be far from the truth if 
we reckon on the running of 2,000,000 lamps for forty 
hours per week. 


As we understand Mr. Kapp, he wishes to say that 1 i 
| current wholesale, instead of retail, as it is done now. 


there is far more power available now at the small stations 
than is needed, and that consequently the necessity for 
extramural stations is not urgent in any way; and he 
gives figures which, as we have said, deserve very careful 
consideration, bearing on this point. Of the accuracy of 
his figures we have no doubt whatever. Their complete- 
ness is quite another matter. The worst of all state- 
ments concerning the work and the cost of the work of 
electric lighting is that they never are complete. Indeed, 
it is impossible that they can be. The work of lighting 
is done under such various conditions that to arrive at any 
strictly accurate result is at present hopeless. Replace- 
ments, repairs, breakdowns, law costs, vary from month 
to month. Mr. Kapp very properly draws distinctions, yet 
his figures go to show that, in the commercial sense, 
electric lighting is an unsatisfactory kind of speculation. 
But it is not with questions of profit and loss that we are 
concerned at this moment. It is with questions of a 


purely technical nature, and it is these which are by far 





the more perplexing. It seems to be all but impossible, 








es 


for example, to arrive at any conclusion worth having ag 
to efliciency. Electrical haulage is in many respects 
identical with electric lighting. We find Profesgoy 
Kennedy stating that the efficiency on which it jg 
safe to count is only abont one-half of that gaiq 
to be actually obtained on the Liverpool Overheag 
Railway. Again, in electric lighting we see that 
an apparently small change in the construction of 
transformers—as the huge Ruhmkorff coils with which 
current is raised up or let down are called—may make a 
difference of 10, 15, or 20 per cent. in efficiency. Turn 
to what department we may, we encounter the same 
uncertainty. Under these circumstances we think that 
the figures which we have given, so far as the future ig 
concerned, are just as likely to be right as those of 
Mr. Kapp, and that, to put the matter in a nutshell, it 
would not be safe to assume that 4,000,000 lamps 
would be properly equipped unless there was provided in 
conjurction with them steam engines competent to 
indicate 200,000-horse power, or to reckon on g 
smaller consumption of coal than about 11,000 tongs 
a-week. Mr. Kapp holds that quantities like this 
are mere trifles in comparison with the total con. 
sumption of London, and that their transmission 
through the streets would scarcely be noticed. Ip 
reasoning thus, however, Mr. Kapp has missed our 
point, probably because in order to be brief we did not 
explain ourselves fully. The question is, shall we have a 
number of small stations within the metropolis or a few 
large factories outside it? In order that a reasonable 
profit may be made, it appears that each station should 
light 100,000 lamps. Further subdivision reduces profits, 
It is admitted, indeed, on all hands, that in more lamps 

er station lies the hope of the existing companies. We 
oe before us while we write confidential information 
emphasising this truth in a way thatis extremely startling 
and suggestive. If it be granted, then—and we think it 
will not be disputed—-that each intramural generating 
station should represent as a minimum 100,000 lamps, 
we find that for 4,000,000 lamps we should need just 
forty stations. It goes without saying that a very 
considerable number must be, like the St. James’, 
situated in the midst of residential property. Now if we 
divide 11,000 tons of coal per week among these, we have 
275 tens per week to be delivered to each, and we hold 
that the carting involved would be objectionable—a some. 
thing quite out of place in the West-end, let us say, or 
even in the Strand. It is not a point of magnitude to be 
insisted upon. But anything of the kind would tend 
to make electric light factories more than ever unpopu- 
lar—if that be possible—in the metropolis. 

Passing from strictly technical subjects, we may assert 
that the moment has come when‘the metropolitan com- 
panies, one and all, should consider their position. Hitherto 
we have held our peace, because it was right that time 
should be given them for development. It is no secret 
that while some are paying a small profit with tolerable 
steadiness, and others pay what we cannot help 
calling temporary profits, the shares of many possess 
only a prospective value. Why is this? The 
electric light is an eminently saleable commodity. 
It is very popular. It is augmenting in popularity. It 
can be used with economy by the consumer. It is not, 
for example, on all fours with the kitchen stove, which 
uses a determinate quantity of fuel, regardless of the result 
produced in the way of dinner. A touch of the finger on 
a button at the side of a door suffices to light up a room 
as we enter it; another touch serves to extinguish the 
light as we leave it. Thus far the consumer has no cause 
for complaint. The reason why the electric light com- 
panies do not pay dividends is, that the generation and 
distribution of the current cost toomuch. Why? This 
is ofall questions in the world that which possesses greatest 
interest for the directors concerned. No one outside can 
attempt to give more than a general answer, and un- 
fortunately those inside are not in a much better 
position. Broadly, however, it appears to us that energy, 
both mental, pecuniary, and electrical, is frittered 
away. Injunctions, lawsuits, and various other adverse 
influences inseparable from the manufacture and distri- 
bution of electricity on a comparatively small scale in 
residential and trading districts, are inimical to commer- 
cial success. In the present day it is impossible to 
make small undertakings devoid of monopolies pay. No 
one in his senses fancies that a gas works could be con- 
structed near Berkeley-square, to supply 60,000 lights, 
which would prove remunerative. Why should an elec- 
tric light station ? The answer is that intramural stations 
do pay. Our rejoinder is that such success must be pro- 
visional. The only condition which can render it per- 
manent is that competition from the outside should be 
prohibited. If the existing companies are wise they will, 
as we have said, consider their position. With due 
deference to Mr. Kapp, we assert that the existing plant 
in the metropolis can only be regarded as temporary. 


| There is a great future for the electric light, but its 


development certainly implies the necessity for supplying 


The metropolis must be lighted by electricity made like 
gas, and steam engines, and ordnance, and ships, and 
iron bridges, on the banks of the Thames, miles from St. 
Paul’s; and the more quickly the existing companies 
take a very unpalatable truth to heart the better will it 
be for all concerned. 
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BUXTON AND THE RAILWAYS. 

THE whirligig of time brings round its revenges for railway 
companies as for other people. When iron highways were 
first projected, to be succeeded eventually by steel, the powers 
that be, in many instances local authorities as well as land- 
lords, were averse to the innovation. They resisted and 
obstructed, and in too many cases succeeded in getting the 
line placed a considerable distance from them. Now they 
would give their ears to have the railway at their doors. 
They were not able to see then that the railway people came 
to them with prosperity in their hands to enrich the inhabi- 
tants. They see it now. Buxton was one of those places. 
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favourite health resort might have been on the 
through route of a great railway, instead of, as it is 
now, merely the ending place of a number of branch 
‘nes. The people of Buxton know better to-day. They 
ag want to keep apart from the world. They 
ed t all the world to come to them. They are now 
end to welcome every railway enterprise which has in it 
i hope of bringing within their gates more visitors. 
Recently they waited upon the Midland Co.’s general 
manager, asking for a loop of the new Dore and Chinley line 
to be ‘carried from Padley Wood to the main line at Millers- 
dale. Such an addition would serve Stoney Middleton, 
historic Kyam-Eyam, of Mompessan, and the Plague—Great 
Hucklow, and Little Hucklow, Foolow, and famous old 
Tideswell, an important market town and the site of the 
Cathedral of the Peak. The Midland Company, as the Scotch 
would say, have taken the petition of the Buxton people to 
“avizandum,” but the very fact that Buxton comes cap in 
hand to the company is significant enough of the great change 
that has come over the popular feeling since the fashionable 
Spa began to draw its hosts of victims afflicted with gout 
and rheumatism. 


That 


GERMAN SHIPBUILDING, 


Tur long standing connection of the North German Lloyd 
Company with the Clyde as the source from which their fast 
mail steamers were drawn would seem to be definitely 
terminated, and the circumstance cannot but be regrettable 
to the firms there, particularly the Fairfield Company, which 
has long held a sort of brief for this enterprising German 
company, Some little time ago they gave an order for three 
fast mail steamers to Herr Schicau, of Elbing, and now two 
more new steamers which are required for their freight and 

assenger service between Bremerhaven and London are 
ne given to German builders. The last steamers produced 
Ly the Vulcan Company, of Stettin, are giving satisfaction, 
and it is apparently in view of these circumstances, and with 
the approval of the Emperor, that the building firms of “the 
Fatherland” are being exclusively patronised. Home patron- 
age is seemingly also a force in present operation in Belgium. 
The Government there have just ordered a new Channel 
paddle-steamer to steam 21 knots from the Cockerill Company, 
of Seraing and Hoboken, without having given British firms a 
chance of the contract. Of the two Dover and Ostend 
paddle-boats last produced—the Leopold II., by Messrs. 
Denny and Brothers, of Dumbarton, and the Marie 
Henriette, by the Cockerill Company, the latter seems to be 
the most powerful. Boththese vessels, it will be remembered, 
were tried on the measured mile on the Clyde, the latter 
giving slightly the best results. The conditions as to depth 
of water, &c., over the measured mile on the Clyde are 
exceptionally well suited to securing trustworthy and 
uniform results, and it is a condition of the contract with 
the Cockerill Company that the new vessel shall be tried on 
the Clyde measured mile. 








LITERATURE. 


Explosives and their Power, Translated and condensed from 
the French of M. BerrHetot, by C. Naprer Hake and 
Wittiam Macnap; with a preface by Lieut.-Col. J. P. 
CunpiLy, R.A. 1893. 

In an address recently delivered at a banquet of the Paris 
Syndical Chamber of Chemical Products, M. Berthelot, 
Member of the Institute, sketching a state of affairs to 
be brought about by the aid of chemical science, drew a 
brilliant picture of the condition of the universe as it is 
to be in the year 2000. Industries, such as agriculture 
and mining, are no longer to exist, and mankind is to 
subsist on food prepared in the chemical laboratory. 
There are to be no miners’ strikes, no customs duties, no 
protection, no wars, and no frontiers watered with human 
blood. M. Berthelot himself is one of the most eminent 
chemists of the day. He has done much to advance the 
science from which he anticipates such grand results, but 
the direction in which he has worked, as evidenced by his 
position as President of the French Explosives Commis- 
sion, and by the book now before us, does not tend 
exactly to that happy solution of the world’s difficulties 
which he so happily sketches. 

“Sur la Force des Matiéres Explosives d’aprés la 
Thermo-chimie,” of which the third edition appeared in 
1883, is justly regarded as a standard work on its particu- 
lar branch of chemistry, and is described by the author 
as expounding “a general theory of explosive substances 
based on their metamorphoses, and of the heat of forma- 
tion of the compounds contributing thereto, that is to 
say, entirely deduced from thermo-chemistry.”’ 

It is rather more than twenty years since M. Ber- 
thelot first devoted himself to comparing on a strictly 
theoretical basis the power and properties of explo- 
sive substances; before that time such comparison 
had rested for the most part upon empirical data. 
By employing the science of thermo-chemistry he has 
succeeded in laying down the general principles govern- 
ing the production, classification, and use of explosive sub- 
stances. His book is theoretical rather than practical, but 
his theories are such as lead to practical conclusions. It 
is not in any way a guide to the manufacture of explo- 
sives, and contains very little about the manufacturing 
details even of the best known and most generally 
employed of these substances; it gives, of course, no 
account of many that have been proposed and patented 
within recent years, of which afew have received im- 
portant military and industrial application, while others, 
possessed, according to their inventors, of stupendous pro- 
perties, have been wisely avoided as not only useless but 
dangerous. 

‘* Explosives and their Power,’’ published at the end of 
1892, is an English translation, and at the same time a 
condensation of the French work. Lieut.-Colonel Cun- 
dill in a short preface to this new version, tells us that 
he entertained the idea of undertaking the translation 
some time ago. We think it unfortunate that he was 
then unable to carry out his intention, or that the present 
translators, after allowing so long a time to elapse before 
setting about their task, did not complete it by giving an 
account, on similar lines to the original, of some of the 
most important explosives that have been invented since 
its publication, a work which would have been well within 





the competence of Messrs. Hake and Macnab. Though 
we regret that the English edition has not been thus 
brought up to date, yet we have no hesitation in saying 
that as it stands, it deserves to be studied by all who in 
this country take an interest in the science of explosives. 
There are too few easily accessible English works on the 
subject. 

The translation, like the original, is divided into three 
partsor books. The first deals with general principles, the 
second explains the thermo-chemistry of explosive com- 
pounds, and the third treats of the force of particular 
explosives. According to M. Berthelot, explosives are 
substances which effect enormous mechanical work by the 
sudden development of considerable expansive force, and 
may comprise any system of bodies capable of developing 
permanent gases or substances which assume the gaseous 
state under the conditions of reaction. Practically, only 
such systems are employed as are susceptible of a very 
rapid transformation accompanied by the evolution of 
great heat. In order to define the force of an explosive 
substance, which is expressed by the pressure it exerts and 
the work it accomplishes, it is necessary to have the 
following data :—First, the nature of the chemical re- 
action which determines the volume and temperature of 
the gases producing the pressure, and the heat developed, 
which mainly determines the work done, and is a measure 
of the potential energy of the explosive substance; 
secondly, the rapidity of the realisation and propagation 
of the reaction. Time is an all-important element. 
Where the chemical transformation is very rapid, the 
substances are known as “high explosives” and their 
action is a crushing or shattering one; in ‘low explo- 
sives ’’ the transformation is comparatively slow and the 
effect propulsive. 

In the first book the author investigates the above 
data commencing with the method of determining 
the composition of the products of explosion and the 
effects on them of the phenomena of dissociation. He 
explains the method of calculating the heat liberated, 
either by calorimetric measurement, or from a 
knowledge of the products of the explosive reaction, 
and of the heat of formation of the original substances, 
as well as of the products, from the elements; that 
is from thermo-chemical data. The volume of the 
gases also results from chemical reaction, and is 
found from the equation which expresses this reaction. 
From this is deduced the pressure they exert at the 
temperature developed by the explosion at constant or 
any volume, the calculation resting on the well-known 
laws of gases; as it is uncertain whether those laws hold 
good at the high temperatures obtained at the moment 
of explosion, M. Berthelot also adopted the method of 
actually measuring, with a mechanical gauge, the 
pressures produced. He gives a full description of 
the apparatus which he, in conjunction with M. Vielle, 
employed for this purpose. The rapidity of the 
chemical reaction which determines the real effects of 
explosives in their various applications is examined from 
the points of view of cause, molecular rapidity, and 
rapidity of propagation, and the distinction between the 
‘progressive combustion” and the ‘“ detonation” of 
explosive substances is derived from these considerations. 
This leads up to the last two chapters of the first book, 
which are undoubtedly the most interesting, dealing as 
they do with the theory of explosion by influence. The 
differences between Sir Frederick Abel’s theory of ‘“ syn- 
chronous vibration” and the author’s theory of the 
“explosive wave’’ are developed and explained by a full 
description of the experiments carried out to establish 
the latter. According to Berthelot’s explosive wave 
theory, explosive matter detonates by influence, not 
because it transmits the initial vibratory movement by 
vibrating in unison, as is assumed in Abel's theory of 
synchronous vibration, but, on the contrary, because it 
stops such movement and appropriates to itself the 
mechanical energy, transforming it on the spot into 
calorific energy, capable of suddenly raising the tempera- 
ture of the substance up to the point of decomposition. 
It may here be incidentally remarked that the theory of 
synchronous vibration has been the subject of recent 
experiments by Herr F. Biltz—Berichte der Deutschen 
Chemischen Gesellschaft — who operated on_ nitro- 
glycerine, guncotton, picric acid, and the German mili- 
tary smokeless powder, and who claims to have proved 
that these substances, like dynamite, are al! very bad 
transmitters of their own explosive effect, and therefore 
do not act in accordance with Abel’s theory. 

In the opening chapter of the second book M. Berthelot 
sets forth the general principles of thermo-chemistry, 
and insists on their comprehension being essential to the 
study of the theory of explosives. M. Berthelot gives a 
full description of the water calorimeter, and of the 
detonator or calorimeter bomb, used in his experiments 
on the heat of detonation of various gases. Some 
valuable and complete tables follow, giving the principle 
data concerning the quantity of heat liberated by the 
formation of the compounds used, or capable of being used 
as explosives, and also their specific heats and densities. 
The rest of the book deals with the determination of the 
heat of formation of those fundamental compounds 
which help to form these subsiances, namely, oxygenated 
compounds of nitrogen and their salts, the hydrogenated 
compounds of nitrogen, cyanic compounds, carbonated 
derivatives of nitrogen, nitrogen sulphide, hydro-carbon 
nitric derivatives, such as nitric ether of alcohol, nitro- 
glycerine, nitro mannite, gun -cotton; the nitrated 
derivatives, such as nitro-benzene, picric acid, &c.; the 
azoic derivatives, such as diazo-benzene and mercury 
fulminate. The results derived from the oxacids of 
chlorine and the explosive oxalates are also studied in 
detail. 

A chapter is devoted to the origin of nitrates, the 
phenomena of the formation of nitre, and the problem 
of the fixation of nitrogen in nature. M. Berthelot was 
of opinion, at the time he published his work, that this 
fixation of free nitrogen was due to electricity acting 
mainly at the ordinary temperature of the air, and at 





the low tension which it always and everywhere 
possesses at the surface of the earth. He attributed to 
the action of this electricity, the fact that certain crops 
of leguminous plants take up in their growth more 
nitrogen than they could obtain from seeds, soil, 
and manure, or from the nitrates and ammoniacal 
salts contained in the atmosphere, as determined by 
Messrs. Laws and Gilbert in their Rothampstead experi- 
ments. Recent investigations have, however, thrown 
further light on this subject, and have led to the discovery 
that the ncdules upon the roots of leguminous plants 
are the dwelling places of bacteria, capable of laying 
hold of the free nitrogen of the atmosphere and present- 
ing it to the plant in a form capable of assimilation. 

The third book will probably be the most attractive to 
those who deal practically with explosives. It contains 
the application of the principles set forth in the other 
parts of the work to the study of most of the well-known 
explosives. These are classified by M. Berthelot into the 
following eight distinctive groups. (1) The explosive 
gases—ozone (oxacids of chlorine), formed with absorption 
of heat, that is to say, containing an excess of energy 
(acetylene, cyanogen, &c.). (2) Detonating gaseous 
mixtures, such as hydrogen, carbonic oxide and hydro- 
carbons, mixed with oxygen, chlorine, and oxides of 
nitrogen. (3) Explosive mineral compounds, nitrogen 
sulphide and chloride, fulminating metallic oxides, 
ammonium nitrate, &c. (4) Explosive organic com- 
pounds, nitric ethers, nitric derivates of hydrocarbons, 
nitro derivatives, diazoic derivatives, fulminates, perchloric 
ethers, salts of metallic oxides easily reducible. (5) The 
mixtures of explosive compounds with inert bodies. (6) 
The mixtures formed by an explosive oxidisible compound 
and a non-explosive oxidising body—gun cotton mixed with 
nitrate, picrate mixed with chlorate, mixtures of nitric 
acid or hyponitric acid with nitrated and other bodies. 
(7) Mixtures with an explosive oxidising base, such as 
charcoal dynamite and blasting gelatine. (8) Mixtures 
formed by oxidising bodies and by oxidisable bodies, 
none of which are explosive separately, such as 
powders with a nitrate or chlorate base. 

The characteristics of these various groups and the 
use, manufacture, preservation and stability of the chief 
examples of each of them are investigated. Special at- 
tention is given to nitroglycerine and nitro-mannite, to 
dynamite and to gun-cotton and other nitro-celluloses. 
The last two chapters are devoted topowders with a nitrate 
base, that is, ordinary black powder, and to those with 
a chlorate base. ‘‘Schnebelite,” which has recently been 
discussed in the press, comes under this head; it would 
appear not to be free from those dangerous properties 
which the explanations given in this work would lead 
one to expect from a powder of this class. 

A concluding chapter recapitulates the main points of 
M. Berthelot’s book, to which the translators have added 
in an appendix some more recent essays of the same 
writer. 

We have endeavoured briefly to explain the scope 
and contents of the work before us. The position of its 
author at the head of his particular branch of science, 
makes it difficult to criticise the result of his long and 
patient researches. The work doubtless loses by transla- 
tion—as every book must—especially when it treats of an 
abstruse scientific subject and is translated away from 
the language best adapted for conveying clear and definite 
scientific ideas. The result of condensing the work will 
be to make it more generally read, and we hold this to be 
an advantage outweighing the joss of original matter. The 
present time is peculiarly fitted for the perusal of the 
treatise. It is a time of many inventions, and unfortu- 
nately of many explosions. New explosives are con- 
stantly being registered at the patent office. Some of 
them painfully resemble those machines for which it is 
claimed that more force will be got out of one end than 
is put in at the other. Others, if ever manufactured, would 
be too violent for use by the most violent of Anarchists. 
Imagination, unfettered by knowledge, impedesrather than 
advances practical science. We therefore welcome any 
attempt to place within the reach of the practical inventor 
or employer of explosives, as well as of the theoretical 
student, the product of accurate and exhaustive scientific 
research. An elementary knowledge of the principles 
which have been laid down by M. Berthelot would do 
much to limit inventions in the department of explosives 
to those likely to have some practical and useful applica- 
tion, and for this reason again we cannot too strongly 
recommend to our readers the study of ‘‘ Explosives and 
their Power.” 
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AIR COMPRESSOR, MANCHESTER GAS WORKS 


WEST'S GAS IMPROVEMENT COMPANY, MANCHESTER, ENGINEERS 
Fig. 1 


MODERN MACHINERY FOR CHARGING AND 
DRAWING GAS RETORTS. 


For the last twenty years Mr. John West, of Manchester, 
who, for a considerable period, filled the position of chief gas 
engineer to the Manchester Corporation, has been specially 
engaged in devising and perfecting mechanical appliances 
for the charging and drawing of gas retorts. So far back 
as 1875 we gave illustrations and a notice of a system 
of retort stoking which has since been developed to a 
remarkable degree, and it will therefore be interesting to 
describe the latest type of machinery erected by Messrs. 


West’s Gas Improvement Company, of Miles Platting, Man- | 


chester. 
be imagined, had many imperfections, and only very par- 
tially effected the purpose for which they were designed, 
until Mr. John West conceived the idea of supplying the 
charging apparatus with coal entirely by machinery, without 
the intervention of hand labour. Mr. West next turned his 
attention to the most suitable system of transmitting power 
to the machines, and having observed the difficulties and 
breakdowns with machinery driven by steam, rope, or 
hydraulic power so far invented, Mr. West finally, after 
much consideration, adopted a compressed air system, on 
account of its many advantages for the object in view, and 
experience bas shown this decision to have been amply 
justified. The most recent installation of Mr. West’s 
improved machinery for charging and drawing gas retorts 
was completed about six months ago by the West Gas 
Improvement Co., for the Bradford-road Gasworks of the 
Manchester Corporation. At these gasworks the retort house 
is of the stage floor type, and has twenty-eight beds of 24in. 
by 16in. D retorts, 20ft. through, some beds having eight 
retorts, and some nine in a setting. Before the machinery 
was put into operation some of the retorts were worked by 
manual labour, on the old system of stoking, and the stokers 
charged each retort with from 3} cwt. to 34 ewt. of coal per 
mouthpiece, or from 64cwt. to 7cwt. per retort, and this 
amount was carbonised in 4 hours 48 minutes. The machinery 
has been designed for putting in at least 4 cwt.of coal per mouth- 
piece, or 8 cwt. per retort every 4 hours 48 minutes, and this 
amount is now being regularly charged. It is found in 
practice that when the coal is properly and evenly distributed 
in the retort, a considerably greater weight of coal can be 
carbonised in the same retorts in a given time. From the 
fact that with machinery the coal is broken to a regular size, 
and is evenly charged throughout the length of the retort by 
the chargers, it arises that a greater quantity of coal can be 


carbonised per retort than is the case with ordinary hand | 


labour. In this case the retorts are heated by a good system 


The earlier machines of this class, as may well | 











of regenerative firing, and there is no difficulty in attaining 
the heat for properly carbonising the coal. The hot coke is 
drawn direct from the retorts into the furnaces by the 
drawing machine, or into wagons below the stage floor. Since 
the machinery was first started, on December 8th, everything 
has gone on smoothly, and the men have learnt to work 
it very quickly, proving that it is easily manipulated and 
simple in action. The whole plantis being worked as regards 
cost, in accordance with a schedule submitted at the time of 
acceptance of the tender. In West’s system the whole 
of the manipulation of the coal, from the time when 
it is delivered out of the railway wagons on the overhead 
railway in the coal stores, until it is deposited as coke in the 
wagons below the stage floor, ready for removal to the coke 
yard, is done by machinery, without more manual labour 
than is necessary for attending to and working the machines. 
Four large cannel breakers are placed in the coal stores, two 
on each side of the retort house. Each breaker is independent 
of the others, and is worked by a separate steam engine, and 
they have been designed to meet the requirements of the 
Bradford-road Works, where the cannel and coal consists 
chiefly of very large pieces, which have to be broken smaller 
before being placed in the retorts. The shafts, claws, and 
gear have been made of steel throughout of very strong 


sections and massive proportions. These cannel breakers are | 


the most powerful that have been constructed for gas works, 


and will break the largest and hardest cannel to a suitable | 


size. The breakers are erected in pits below the floor line, 
and are covered with iron flooring, supported by girders, and 
each floor has a door in it to allow of access from the retort 
house. When the cannel or coal has been reduced to a suitable 
size, by passing through the breakers, it falls, with smaller 
pieces which have not required to be broken, into the bottom 
of the pit, and round the bottom of the elevator, which runs 
in the pit, and then, by means of the buckets of the elevator, 
it is carried up to a large overhead hopper in the retort house. 
The elevators are constructed of strong detachable elevator 
chain and iron buckets, fitted with guides for sliding up and 
down a strong steel] lattice framing, and they are driven from 
the cannel breakers by means of belts and chain gear. There 
are four overhead storage hoppers in the retort house, each 
constructed of steel plates and angles, and supported by 
strong girders spanning from the outside walls to the retort 
stack. Each hopper is provided with two outlet doors at the 
bottom, which are opened or closed by hand levers fixed near 
the walls. The hoppers are placed at convenient positions in 





with the retort stack. Each machine carries a supply of coal 
in an adjustable hopper, supported by chains from the top of 
the frame, and the hopper can be raised or lowered to suit the 
various tiers of retorts by means of gearing worked by the 
same motor that propels the machine. The hopper on each 
machine for carrying the supply of coal for the charging is 
provided with a feeder box, controlled by a hand wheel for 
regulating the amount of the charge. The charger which 
enters the retort with the coal is carried in a frame suspended 
below the hopper, and is driven in and out of the retort bya 
compressed air cylinder, rack, and pinion, chain drums and 
chains. This charger, which is a very important part of the 
apparatus, has all the movements for charging a retort 
properly, the mechanism being protected from the coal 
dust by a cover. The charger consists of a scoop and a 
carriage containing the mechanism for emptying the coal out 
of the scoop, and righting it for a fresh supply. It is also 
arranged that the scoop shall enter the retort twice, in order 
to make a complete charge, first turning over in one direction 
and next in the other, thus throwing the coal towards the 
right and left-hand sides of the retort respectively. The scoop 
is entirely suspended by its carriage, and does not at any 
time rest on the retort. 

The drawing machines are fitted with travelling gear and 
hoisting gear, for raising and lowering the rake bar frame, 
carrying the rake bar and head to the several tiers of retorts. 
It is fitted with compressed air and controlling cylinders, 
rack and pinion, chain drums, and chains for driving the 
rake head in and out of the retort. Both the charging and 
drawing machines are worked by compressed air, supplied by 
an air-compressor fixed in a building at the end of the coal 
stores. This compressor has many special features for com- 
pressing air with the smallest possible expenditure of steam. 
The cylinders are steam jacketed and fitted with expansion 
valves, with variable cut-off, adjustable by hand from the 
outside. All the bearings are of extra size, to minimise wear 
and tear, and repairs, under the conditions for running day 
and night. The air cylinders are of two sizes, and do the 
work of compression to 60 1b. per square inch in two stages ; 
and between the cylinders there is a tubular cooler to take 
| out the heat developed by the compression in the low-pressure 

cylinder. In addition to this, each cylinder is provided with 
|@ jacket filled with water for cooling. The suction and 
| delivery valves have a positive action controlled by cams on 
| revolving shafts, so that the valves may have large areas and 
| wide openings to prevent wire-drawing and friction of the air, 


the retort house for the charging machine to pass under and | and yet be well under control to prevent detrimental shocks. 


take a supply of coals. 
The charging machines are fitted with propelling gear, for 
travelling up and down the retort house on rails laid parallel 


| Fig. 1 shows a general view of this compressor, which has 
| been arranged of sufficient size to drive six pairs of the 
‘machines, and a perspective view of the air cylinders with 
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VALVE GEAR OF AN AIR COMPRESSOR, MANCHESTER GAS WORKS 


Fig. 2 
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their valve mechanism is shown in Fig. 2. Having Fig. 3 
perceived that no defect has had such a prejudicial effect 
upon the working of compressors as the throttling of the 
inflow and outflow passages due to insufficient valve area, and 
that it was hopeless to expect better results from automatic 
acting valves of any description, it was decided to arrange 
them with a positive action, and thus to control both the 
closing and opening periods of their operation. This object is 
achieved by Messrs. West and Jenkins’s patent arrangement in 
the following way : Springs are arranged upon the valve stems 
in such a manner that the weaker or opening spring has a 
tendency to open the valve, while the stronger or closing 
spring tends to close it. The latter spring is raised and 
released by means of levers worked by _ revolving 
cams. For instance, the operation of a suction valve is as 
follows :—During the latter part of a given compression 
stroke, the cam is arranged to depress one end of the lever 
and compress the closing spring, thus leaving the valve closed 
under the pressure existing in the cylinder, but having a 
tendency—given by the opening spring—to open. As soon as 
the piston recedes, the pressure above the valve is reduced, 
and the opening spring immediately lifts it wide open, the 
amount of the lift being such as to give a free area equal to 
the area of the seating. The cam then keeps the closing 
spring compressed during the greater part of the suction 
stroke, and the releasing of the spring only begins when the 
piston is two or three inches from the end of its stroke; the 
springs then gradually force the valve shut as fast as the 
shape of the cams will allow, the valves thus closing very 
slowly, and all hammering is entirely prevented. The motor 
which is shown in Fig. 3 consists of a double-cylinder engine 
boxed in so that the whole of the working parts run in an oil 
bath, the reversing being done by Joy’s patent valve gear. 
After the air is compressed it is delivered into, and is stored 
in, two cylindrical receivers placed in the coal stores. These 
receivers are provided with all the necessary inlet and outlet 
co’ nections and safety valves. The air is conveyed from the 
re eivers by iron pipes to the hose drum fitted to the girders 
carrying the overhead coal hoppers, for supplying the charging | 
machine with coal. There isa large hose drum complete with 
all fittings for each of the charging and drawing machines, a 
Jong length of flexible hose being attached to each of these 
drums at one end, and at the other end tothe machine which | f 
is supplied from it. Each drum is provided with a hollow shaft | { 
through which the air is supplied, and by an arrangement of | 
gun-metal swivel joints, the air is supplied to the hose on | \ge 
the drums while they revolve. On each of the hose-drum } 
shafts a chain drum is keyed, a chain attached to this 
leads over pulleys fixed in the retort house roof, having 
weights at the other end, which rise and fall as the 
hose is automatically paid out and in by the machines. 
The hose leading from the drums of the machine is | - 
specially constructed for conveying air, and is supported | pure wood spirit, or methyl alcohol, which came down as a 
at intervals by suspending brackets and rollers, so that | mass of crystals, whilst amyl alcohol, when frozen, came 
the strain on the hose is very light. esting to state that, prior to the use of the machinery, 100 men | down as a clear glassy ice; so also, he said, do all the other 
As regards the financial results of the system, it may be inter- | were employed per twenty-four l.ours in the retort house, and | alcohols. Turpentine freezes to a clear transparent glass, 


since that time the total number is sixty-seven, a reduction of 
thirty-three. In both cases the number given includes every 
kind of labour required in the retort house and coal store 
—stokers, coalmen, cokemen, and furnacemen in one case, 
machine attendants, engine-drivers, stokers, cokemen, and 
furnacemen in the other. The men dispensed with are 

| principally the highly-paid stokers who work close up to the 

| hot retorts; and, according to Mr. Geo. Livesey’s evidence 

| before the Royal Commission on labour, the proportion of this 

| particular class dispensed with is no less than 61 per cent. of f 
the number employed before the introduction of quantities 

| of similar machinery by the same makers at the South Metro- 

| politan Gas Company’s works in London. The total cost by 
| hand labour amounted to 2s. 5d. per ton of coal carbonised, and | 

| by machinery the cost of labour is 1 1}d. per ton, to which must q 

| be added the ascertained cost of tuel, oil, waste, wear and 

| tear, depreciation, and interest on capital outlay, amounting 

| to 3d. per ton, or a gross total of 1s. 2}d. per ton, leaving a 

| net saving in favour of the machine work of 1s. 23d. per ton. & 
| The amount of coal carbonised per annum is about 105,000 
| tons. 











THE ROYAL INSTITUTION. 


THE SOLID AND LIQUID STATES OF MATTER. 
Proressor Dewar, in his second lecture upon the above 
subject, said that if a pressure of from 30 to 40 tons to the 
square inch be brought to bear upon ice at the freezing 
temperature, it liquefies, and freezes again when released ! 
from the pressure, in illustration of which by the pressure 
just mentioned he forced ice through a small 
hole in a block of iron, from which it came out 
in wire-like form. He next compressed car- ; 
bonic acid snow into carbonic acid ice; its den- 
sity was then 1°6; in a liquid state the density 
of carbonic acid is 1:2 or 1:25. He then lique- 
fied some common air inside a test tube, and 
afterwards solidified it by its own evaporation ; 
when the test tube containing the melting air 
was held up over the lecture table, the air of 
the theatre was seen condensing upon the out- 
side of the tube, 
trickling down 
its sides, and 
falling from the 
~ Jower part of 
fe, the tube in 
drops. 
After show- 
ing a few expe- 
riments previously described in these pages, he froze some 
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and bisulphide of carbon to a crystalline mass. Some bisul- 
phide of carbon, with iodine dissolved in it, was frozen into 
an opaque solid, having a slight red tinge. 

In another experiment he took a wine glass with a vacuum 
jacket, as in the accompanying cut, 
and poured into it some liquid air; 
next he allowed a small soap bubble 
to fall into the glass; the lower part 
of the bubble froze, as represented in 
the cut, and in this case the upper 
part burst; the interference colours 
of the soap bubble were still visible 
when it was frozen. The arrange- 
ment shown in the cut was projected 
in magnified form upon the screen, 
and the upper part of the interior of 
the glass, above the liquid air, was 
seen to be full of a kind of white 
smoke; in fact, it was a little snow 
storm, caused by the freezing of 
the aqueous vapour of so much of 
the air of the theatre as found its 
way into the mouth of the glass. A 
layer of gaseous air, evaporated from 
the top of the liquid air, was very 
dense; the lecturer said that this 
cold layer was three times as heavy 
as air at the ordinary temperature, 
and heavier and more viscous than 
: carbonic acid. 

Professor Dewar mentioned that it is a well-known 
fact that india-rubber when cooled expands instead 
of contracts. He took a thin film of india - rubber 
stretched over a ring and painted its surface by means 
of a little “mop” of cotton-wool charged with liquid 
oxygen. The india-rubber, thus brought down to a tempera- 
ture of — 180 deg. C., expanded and wrinkled under the in- 
fluence of the extreme cold. 

In the course of the lecture Professor Dewar said that the 
temperature of the liquid air — 210 deg. C. is about the 
lowest which he has yet been able to reach. 











THE RUBIES AND RUBY MINES OF BURMAH. 

In the course of his second lecture on “‘ Rubies,” Professor 
Judd stated that there isa remarkable analogy between the 
colours of the different varieties of corundum and the colours 
of various salts of chromium, but although artificial rubies 
can be tinted beautifully by the aid of chromium oxides and 
compounds, chromium has not been found in the natural 
gem. No trace of chromium has been found in the ruby 
even by the severe test of spectrum analysis. Finely divided 
gold will give a ruby colour to liquids, as pointed out by 
Faraday, also to glass, but there is no gold in the ruby. Mr. 
Crookes had proved that when a high tension electric current 
is made to play upon alumina in a high vacuum, the alumina 
glows with a fine red colour, and he noticed that alumina so 
treated for a lengthened period acquires a pinkish hue; there 
seemed to be some tendency in alumina itself, under unascer- 
tained conditions, to reflect red rays. 

Professor Judd thought that perhaps it would be right to 
say that no really fine ruby has been found anywhere but in 
Burmah. They are found about 100 miles above Mandalay, 
in alluvial soil of a gravelly nature, forming the flat bottoms 
of valleys, surrounded by mountains apparently much 
rounded and denuded by age, water,and weather. Limestone 
is plentiful in the neighbourhood, and in it the gems seem 
to have been originally formed. At the bottom of the ruby 
mines, when the gravel is dug out, a floor of water-worn 
limestone is found in rounded pinnacles, ridges, and hollows. 
Professor Judd exhibited a large piece of crystalline lime- 
stone, in which a “ pigeon’s blood” ruby was imbedded. 

Not much was known about the Burmah ruby mines until 
Lord Cross, Indian Secretary, in 1886 sent out Mr. Barring- 
ton Browne, mining engineer, to report upon them. Pro- 
fessor Judd projected upon the screen lantern pictures of the 
valleys in which the rubies are found, also the upper portions 
of some of the pits made in the search for them by the 
natives; a light scaffolding of bamboo goes down several of 
these pits. The gravel containing the rubies is subjected to 
a@ washing process, much as is the case in washing for 
diamonds in certain other countries, and the gems are picked 
out from the residue. If the English Company working the 
mines has found fewer rubies than it expected, this is 
supposed to be due to theft, such small objects being easily 
concealed; it has been alleged that large stones have some- 
times been broken up, because the smaller fragments were 
more easy to conceal. 

Professor Judd drew attention to the accompanying table 
of the exact composition of various minerals and gems, con- 
sisting for the most part of pure oxide of aluminium :— 


The Chemical Composition of Rubies, Sapphires, Corundum, 
and Emery. 

In the following table by J. Lawrence Smith, H in the first 
column stands for hardness and Mag. for magnetite, or mag- 
netic iron ore, = sesquioxide of iron 68°97, protoxide of iron 
31°03. 





H. G. Al. Mag. Ca. Si. H 
1 Sapphire, India . - 100 4°0697°51 1°89 — 0°80 — =100°20 
2 Ruby, India .. .. .. | 90 — (97°32 1°09 — 1°21 — = 99°62 
8Corundum, Asia Minor | 77 3°8892°89 1°67 1°122°051°60 = 98°83 
4 = Nicaria .. | 65 8°9287°52 7°50 0°822°010°68 = 99°53 
5 ” Asia .. .. | 60 3°6086°62 8°21 0°703°81 1°16 =101°04 
6 ee India.. .. | 58 3°8993°12 0°91 1°020°962°86 = 98°87 
7 os India... .. | 55 3°9184°56 7°06 1°204°003°10 99°92 
Fe. 
8 Emery, Kulah.. .. .. | 57 4°2868°50 33°25 0°£21°61 L°£0 =101°18 
9 9 Samos e+ e+ 56 3°98)70°10 22°21 0°624°002°10 = 99°03 
10 ” Nicaria .. .. | 50 3°7571°06 20°32 1°404°122°53 = 99°43 
ll 9 Kulah.. .. .. | 58 4°0263°00 30°12 0°502°363°36 = 98°34 
12 9 Gumuch .. .. | 47 3°8277°82 8°62 1°808°133-11 = 99°48 
13 * Naxos.. .. .. | 46 3°7568°53 24°10 1°863°104 72 -101°13 
6) Nicaria .. .. | 46 3°7475°12 13°06 0°726°88 3°10 = 98°88 
i Gumuch . .. | 42 4°3160°10 33°20 0°48 1°805°62 —101°20 
sw Kulah . .. .. | 40 3°8961°05 27-15 1°139°63 2°00 =101°13 
17 of Chester .. ../| 3 — 44°01 50°12 — 3°13 und — 
18 ,, Chester .. .. | 40, — [50°02 44°11 | — 3°25) ,, _ 
19| ,, Chester .. .. | 39 — (51°92 42°25 — 5°46 ,, ani 
20 a Chester .. .. | 45 — |74°22 19°31 — 5°48 ,, _ 
a Chester .. ..|— — |84°02 9°63 — 4°81 , _ 


? 





Ir is calculated that the water of the new lake men- 
tioaed in our impression of the 4th inst., which has recently been 
formed at Gohna, will reach the top of the dam at the present rate 
of progress about the middle of July, but the event, the Zimes 
correspondent says, may be hastened by excessive rain or by the 
not —— contingency of another landslip occurring and a 
mass of earth falling into the lake. 


THE STEAM LIFEBOAT CITY OF GLASGOW. 


THE new steam lifeboat being built by Messrs. R. and H. 
Green, on the Thames, from funds raised in Glasgow, for 
presentation to the Royal National Lifeboat Institution, goes 
on her builders’ triais in a few days. If all goes well she will 
be completed to steam round to the Clyde so as to arrive by 
the 14th June, in time for the ‘ Lifeboat Saturday ” demon- 
stration to be held in Glasgow on the 16th. The new craft is 
to be named the City of Glasgow by the wife of Lord Provost 
Bell, of Glasgow. The lines of the boat, which were designed 
by Mr. G. L. Watson, are very sweet and graceful, a result in 
no way impaired by the presence of a deep bilge keel. The 
length over all is 53ft.; beam, 16ft.; and depth, 5)ft. The 
loaded draught is 3ft. 3in., at which the displacement is 
30 tons, and in this condition she will carry from thirty to 
forty people in the cockpit aft, four tons of coal in the bunkers, 
and half a ton of fresh water in the tanks. The City of 
Glasgow is a somewhat larger vessel than the first boat of this 
type built for the Institution—the Duke of Northumberland 
—but her cost is less by nearly £1500. Her machinery is in 
some respects different from the first boat—the result of 
experience. She is, of course, jet-propelled, but in addition to 
having two jets for forward propulsion and two for after pro- 
pulsion, she is able to throw a jet from the broadside which 
will give lateral propulsion, and enable her to keep herself 
broadside off a ship while engaged in the work of rescue. 
There are two vertical turbines for throwing the jets by which 
the vessel is propelled in any way, and these are driven by a 
compound engine of 200 indicated horse-power working a 
horizontal shaft on which are the turbines. There are two 
intakes flush with the skin of the boat, so that there is less 
likelihood of the intake being fouled. The boiler is of the 
water-tube type, and is the patent of Messrs. Penu, the 
engineers. Its performances are to be watched on behalf of 
the Admiralty, who are interested in the design. The speed 
expected from the City of Glasgow is over ten knots, and on 
her return from being shown at Glasgow, will be placed for 
active service at Harwich. 








THE [NstiTuTION OF CiviL ENGINEERS.—The nineteenth annual 
dinner of the students of the above Institution was held at the 
Holborn Restaurant, London, W.C., on the 11th inst., and was 
attended by 113 gentlemen. Amongst those present were Dr. 
White, Chief Naval Constructor, Mr. J. Wolfe Barry, Mr. Shelford, 
members of student’s Council, and Mr. Hawksley, Prof. Kennedy, 
Mr. A. Ransome, Mr. H. Graham Harris, Mr. Duckham, and the 
assistant secretary of the Institution, Mr. Tudsbery-Tudsbery. In 
the regretted absence of Sir Robert Rawlinson, K.C.B. Mr. J. 
Wolfe Barry presided, and in responding to the toast of the Insti- 
tution of Civil Engineers, proposed by Mr. A. L. Forrester, 
Stud. Inst. C.E., took advantage of the opportunity to remind the 
students that they did not attend sufficiently frequently at the 
Friday evening meetings. The toast of the secretaries of the 
Institution was replied to by Mr. Tudsbery-Tudsbery, owing to 
the absence of Mr. Forrest, due to ill health. Professor Kennedy, 
in giving the toast of the students, cordially welcomed the new 
Leeds section, and referred to the intercourse which he had with 
the students during a period of between fifteen and sixteen years. 
Speaking of the poor attendance of students on Friday evenings, 
he informed those present that the matter was engaging the serious 
attention of the Council, and ted that a mi m attendance 
of, say, 250 meetings, by the student presenting himself for 
admission to the associate membership, should be requisite. Mr. 
Godfrey, student, in responding for the local associations, was 
understood to complain that while students of the Institution had 
to pay a fee of ten guineas in addition to passing an examination 
to become an associate, he thought a further condition such as 
that mentioned by Professor Kennedy could be dispensed with 
when it was considered that outsiders are admitted as associate 
members simply by election by the Council on payment of the fee. 
It may be further urged that most of the out-of-London students 
could not attend many meetings, and further that attendance at 
meetings gives no clue to a student’s ability, much as it may give 
as to his serious desire to ‘‘ pass.” 

MINE VENTILATION.—The ventilation of collieries was discussed by 
the members of the Manchester Geological Society, at a meeting 
held in the Mining School at Wigan last Friday. After some 
comparison by the mining engineers present of the consumption of 
fuel in furnace and fan ventilation, which was largely in favour of 
the latter, and a general admission that mechanical was preferable 
in every respect to farnace ventilation, an interesting contribution 
to the discussion by Mr. C. M. Percy was read by the chair- 
man. In this contribution Mr. Percy said he could well under- 
stand the hesitation which mining engineers and colliery 

roprietors had in adoptirg economical appliances in wind- 
ing engines, with which the safety of hundreds of thousands 
of persons was so directly associated every working day, 
and no economy would justify any possibility of lessened 
safety which might result from complex machinery. With regard, 
however, to ventilation with a fan, they had with its constant 
running and uniform work every inducement to and facility for 
economical appliances, Fan engines, he added, should always 
work compound and condensing, and thus accomplish the maximum 
amount of mechanical work with the minimum consumption of 
coal. The amount of coal consumed each year at collieries was 
appalling, amounting probably to more than 6 per cent. of the 
total output, and a very substantial reduction in this consumption 
might be effected by introducing mechanical ventilation, which 
was in itself an important consideration, as economy in colliery 
operations was becoming increasingly necessary. The ventilating 
fans now in general use would appear to divide themselves 
into two classes, viz., open running and closed running. By 
open running fans he meant those which were free to discharge 
the air all round the circumference, and by closed running those 
fans working in a casing, spiral or otherwise. There were at the 
present time excellent examples of both kinds. The advocates of 
open running contended that any hindrance to the free discharge 
of air must entail a loss of power, whilst the advocates of closed 
running argued that air discharged from a fan was discharged at 
considerable velocity, which represented energy of motion that 
could not be usefully employed in open-running fans. They con- 
tended that a casing, spiral or otherwise, delivering into an evase 
or expanding chimney converted the energy of motion into energy 
of pressure, and so absorbed it usefully, and that a theoretically 
efficient fan should discharge the air from the upcast exactly 
as the air was received into the downcast shaft. He believed 
that in fan ventilation the air should be able to enter the 
fan easily, and pass through the fan with as little mere ‘‘ churn- 
ing ” and ‘‘ drag” upon the blades as possible. Too much capacity 
of fan was undesirable, and most fans erred in tht respect. The 
conclusions at which he had arrived were that the combined area 
of inlets and total blade surface and the circumference of inlet 
multiplied by width and the circumference of outlet multiplied 
by width should represent equal quantities, Theoretically 
the quantity of air discharged by the fan should be the 
velocity of the circumference multiplied by the area of the outlet. 
The whole quantity actually discharged depended upon the pas- 
sages underground, and with regard to them he was bound to say 
that, after considerable time and study, he was unable to come to 
any satisfactory conclusions upon which anything like practical 
rules could be based. The popular, because the most efficient, 
colliery ventilating appliances of the future would, in his opinion, 
comprise comparatively small quick-running fans and compound 








condensing engines, 


ey 


AMERICAN ENGINEERING NEWs, 
(From our own Correspondent.) 


Phosphate in Tennessee.—In several of the Southern States phos. 
phate mining is an important industry, and in Tennessee there are 
great deposits ranging from a few inches to nearly 5ft. in thick. 
ness, but the extent of the deposits has not yet been ascertained 
The phosphate averages 60 to 75 per cent. of bone phosphate, 
weighs two tons to the cubic yard, and the cost for mining is about 
one dollar per ton. The geological section is as follows, beginning 
at the top:—Ist, bluish shale, 150ft. thick ; 2nd, the upper phos. 
phate bed, being a concretionary mass of balls and kidneys, from 
the size of a walnut to a man’s head, sometimes packed tightly 
together and sometimes scattered through a greenish shale—thig 
bed is about 10in. thick ; 3rd, black shale, from a few inches to 
10ft. thick ; 4th, bluish skale with phosphate kidneys ; 5th, the 
lower phosphate bed, containing shells and fish bones—this has 
Win. to 4ft. Gin. of good phosphate rock ; 6th, limestone, 

Universal grinding tool.—An improved universal cutter and tool 
grinder has been brought out, which will not only do cutter and 
reamer sharpening, but also the necessary circular and surface 
grinding in making such tools. The machine is adjustable for al] 
classes of work, so that a side milling cutter may have the top 
teeth and side teeth ground without taking the cutter off or dis. 
turbing the tooth guide. Cutters of small diameter and sharp 
angles can be ground by the emery wheel without the cutter 
striking the machine, and in cylindrical grinding this feature 
enables the wheel to grind close up toasboulder, The tooth-rest 
travels with the cutter, except when grinding spiral milling 
cutters, 

Railway improvements.—The New York Central Railroad is 
carrying out extensive improvements in its main between New 
York and Buffalo, 440 miles, with about 300 miles of four-track 
line. The approach to the New York terminus is in a cutting with 
masonry retaining walls down the centre of Park Avenue, from 
110th-street to the Harlem River, this avenue being very wide, 
with a roadway on each side of the cutting, which is crossed by a 
bridge at every cross street. This part of the line, however, is to 
be elevated on an iron four-track viaduct, and the cut filled in to 
the present road level. This work is now under way, as well as 
the preparations for the new four-track high-level drawbridge 
across the Harlem River. North of the river the line will be 
carried for some distance on a viaduct and embankment, descending 
to the present grade beyond the city. The bridge will be 400ft. 
long, opt. wide, and will weigh 2250 tons. This work will cost 
2,000,000 dols., of which the bridge will represent nearly 
500,000 dols., including the piers, &c. The block system, with 
Sykes’ lock-and-block, is now in operation over the whole line 
from New York to Buffalo, and on the Niagara branch. At 
Syracuse the tracks are to be elevated, new freight yards laid out, 
and a new passenger station built, with a train shed 500ft. long 
and 145ft. wide. At Buffalo also the tracks are to be elevated 
and a new station built, and an enormous piece of work here will 
be the separation of the grades of the streets and the extensive 
freight yards by depressing the streets and raising the tracks, 
This is one of the largest freight centres in the country, and a 
large number of railways centre here, all of whom will have to 
raise their tracks. 

The Trainor excavator for trenches.—The great amount of work 
going on for building sewers, laying water pipes, &c., in city 
streets has led to the introduction of devices for facilitating the 
work and interfering as little as possible with the traffic. With 
the Trainor system two trestle frames, 25ft. to 30ft. high, are 
erected about 250ft. to 300ft. apart on the line of trench, and 
between these is stretched a steel cable securely anchored. Upon 
this cable run trolleys or carriers, from which are suspended iron 
buckets for earth or chain hoists for stone. The trolleys have 
hauling and hoisting cables running to a winding engine placed 
beyond one of the frames, so that material can be raised and 
lowered and hauled in and out. The trolleys can also be made 
available for pulling up sheet piling, and the buckets carry the 
material for refilling the trench or for baling out water. Where 
the banks will stand without sheeting, the apparatus can be used 
to haul grading ploughs and earth scrapers. The hoisting 
capacity is two tons, so that logs, boulders, heavy pipe, rock drills, 
&c., can be handled. There is no obstruction to the street beyond 
the width of the trench. For the sewers at Orange, N.J., it 
worked a trench 13ft. 6in. wide and 32ft. deep, with 10ft. to 20ft. 
of quicksand. The sewer crossed the main streets, two street 
tramways, and a railroad, but traffic was not interfered with. 
Various methods were tried, including tunnelling, but all were 
abandoned in favour of this system of working. The moving from 
one section to another is done in a few hours, each section of 25(ft. 
to 300ft. being completed at a time. 

The Robertson machine gun.—Satisfactory reports have been 
made on the working of the Robertson machine gun, which fires 
500 shots in 100 seconds. It has two barrels of 0°30in, calibre, and 
is mounted on an iron field carriage to be drawn by two horses, 
The cartridges are strung upon a link belt or chain, and are auto- 
matically inserted and thrown out by the movement of the barrels, 
effected by the turning of a crank, The mechanism is very simple 
and not liable to get out of order. Another gun, with barrels of 
0:236in. calibre, is now being built for’ naval service. The new 
Gardner gun is said to comprise many modified details of the 
Robertson gun, 








THE CamBRIDGE ENGINEERING Laporatory.—The new Cam- 
bridge Engineering Laboratory, which was formally opened on 
May 15th by Lord Kelvin, mainly owes its existence to the con- 
tributions of a number of noblemen, men of science, and engineers, 
who have most liberally responded to an appeal issued in March, 
1891. It was urged that the establishment of a School of Engineer- 
ing at Cambridge was a matter of more than local importance, 
that it would enable the exceptional facilities which Cambridge 
offers for the study of mathematical and physical science to be 
taken advantage of by students of a subject to which such study 
is peculiarly relevant, it would allow students of engineering to 
obtain a professional and scientific training of the most appropri- 
ate kind without sacrificing the general advantages of University 
residence, it would probably draw out a few men of mathematical 
ability into a profession they would otherwise not enter upon, and it 
might become a training ground for teachers of ome mechanics 
whose work in technical schools and classes throughout the country 
hasa wide influence on the industrial population. An influentialcom- 
mittee was formed, consisting of the chief officers of the University, 
members of the Royal Society, the Institutions of Civil, Mechanical, 
and Electrical Engineers. Upwards of £5000 was subscribed, 
including £1000 from the late hensdier, the Duke of Devonshire, 
and, in addition, valuable presents of piant and appliances were 

iven, e University contributed £1000, and thus the 
unds for the new building were obtained. The design of the 
architect, Mr. Marshall, has not been fully carried out, inasmuch 
as the erection of the north wing, estimated to cost £2500, 
is postponed for want of funds, and a further sum of £1000 
is required to provide additional apparatus. Professor Kennedy, 
who was iatuedoned as the parent of engineering laboratories, also 
spoke as to the advantages to be derived from the movement. Sir 
Frederick Bramwell, who humorously described himself as one of 
the mechanicians of the baser sort, said he was an example of the 
sort of person who had not had the benefit of a University education. 
He did not think he could ever have passed an examination, for he 
could never remember anything that would have been required of 
him by an examiner at the right moment. He had some little 
fear whether the danger did not exist of the future supply 
of engineers exceeding the demand, ‘Their numbers had 





enormously increased of late years, but he was sorry to say that 
the demand for their services was decreasing, 
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THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 
ST works have resumed operations, and will be able to 

— — deliveries during the remainder of the quarter, In 

ther cases, however, where firms are not favourably situated for 

orders the holidays are being prolonged. The recess has been 
taken advantage of largely for repairs to furnaces and forges, 

Cinder pigs are quoted 37s. per ton, part-mines 43s,, and all- 
mine hot-blast 55s. upwerds. Foundry iron is in better demand 
than has lately been the case. There is also a moderate sale for 
forge sorts, Midland pigs are quoted 423, for Northamptons, 
433, 6d. for Derbyshires, and 44s. 6d, to 45s, for Lincolns. 

Forward business of much extent is the exception in the manu- 
factured iron trade. Small orders are, however, fairly numerous, 
Common bars are £5 103, upwards ; second-class sorts, £6 10s, ; 
and marked bars, £7 10s, to £8 2s, 6d. Hoop iron is in moderate 
call on export account at about £6 103s, There is a good call for 
nail rods at £6 15s, Strip iron, various, from £5 10s. to £6 10s., 
ris sorts being £5 15s, Australia, South Africa, India, South 
‘America, and Europe are all contributing to the current demand 
for galvanised sheets, though each in a smaller pages than 
usual. Galvanised doubles are £9 15s, to £10, f.o.b. Liverpool. 
The Blackwall brand of 26 w.g., in felt-lined cases, is quoted 
£13 15s., f.o.b, London, A large output is being made of black 
sbeets. Singles are nominally £6 103s., doubles £6 12s, 6d. to 
£6 15s., and lattens £7 to £7 5s, ' 

The Standing Committee of the Midland Iron and Steel Wages 
Board have bad occasion recently to take decided steps to uphold 
the arrangement agreed to some time ago as to the wages of 
sheet iron rollers, It is not often that their authority has to be 
put in force in such a direction, but it is certainly to the interests 
of the whole trade that arrangements, when once entered into, 
should be kept. : 

Capitalists who desire to embark in the iron and steel trades will 
have no lack of opportunity if they visit Staffordshire. The 
Summerhill Ironworks, Tipton, of Messrs. W. Millington and Co, 
are for sale ; and the Bescot Forge of Mr. Wilson Lloyd, M.P., and 
the Alpha Works, Dudley Port, of Mr. Joshua Wilkinson are under- 
stood also to be both available. 

The engineering trades continue quite as well placed for work as 
other industries. A considerable contract for axle-boxes for 
Indian railways has been entered into by Messrs. J. T. Wood 
Brothers, of Wordsley Foundry. The same firm have also obtained 
an order for 600,000 bricks to be used by the Great Western Rail- 
way —— for bridge building work in Cornwall. 

Mechanical engineers in this district read with interest the an- 
nouncement just made locally that a new patent law for Denmark 
has recently passed both the Danish Chambers, and has been 
signed by the King. It comes into operation on July Ist next. 
The officials must henceforth see that the invention is a new one 
before the patent is issued. 

Danish patents in future will last fifteen years. In other respects 
also the new law is more favourable to inventors, and more in 
accord with the advances made during recent years both in manu- 
factures and industry. 

With reference to the new electrical engineering concern which 
is about to be started in this district under the title of Thomas 
Parker, Limited, the —— are making arrangements for the 
prospectus to be issued almost immediately. 








NOTES FROM LANCASHIRE. 
(From our own Correspondent.) 

Manchester.—This week there is an almost complete suspension 
of both business and industrial operations owing to the Whitsuntide 
holidays, Most of the engineering establishments were closed on 
Saturday until Tuesday in next week, and the collieries in the 
Manchester district closed on Tuesday until the following Tuesday, 
with a probability that work will not be fully resumed until the 
Wednesday. So far as business is concerned, Tuesday was the 
only ‘Change meeting held this week for the iron trade, and even 
this was scarcely more than a nominal and very thinly attended 
market. 

Under these conditions there is little or nothing upon which to 
form any really reliable estimate as to the actual condition of trade. 
For pig iron there have been very few inquiries at all stirring, 
and although generally quoted rates remain unchanged, where 
transactions are put through, sellers in most cases have to offer 
some substantial ion upon makers’ quoted rates. Lancashira 
makers are quoting on the basis of about 43s, 6d. for forge, to 
443, 6d. for foundry, less 24, delivered Manchester, but apart from 
occasional small special sales of foundry iron to regular customers 
they are altogether out of this market, and with regard to forge 
iron, even where they have much more favourable(rates of carriage, 
they have to meet the competition of low-priced district brands. 
For Lincolnshire iron makers in most cases are not disposed to 
come below about 40s. to 40s. 6d. for forge, to 41s. and 41s, 6d. for 
foundry, net cash, delivered Manchester, but there are low sellers 
in the market who have been quoting quite 6d. under the above 
figures. Derbyshire makers are securing so little business in the 
Staffordshire district that they are pushing sales with increasing 
keenness here, and prices, which are steadily tending downwards, 
now scarcely average more than about 47s, to 48s., less 24, for 
foundry qualities delivered here. Outside brands remain about 
steady at last week's quotations, good foundry Middlesbrough not 
being quoted under about 44s. 4d. to 44s. 10d. net cash, delivered 
Manchester, although sellers might here and there be found who 
for ordinary brands might possibly come about 6d. under these 
figures. Scotch iron averages about 46s, to 46s. 6d. for Eglinton, 
and 493, 6d, for Gartsherrie, net prompt cash, delivered at the 
Lancashire ports, 

The manufactured iron trade remains very much as last reported, 
makers booking very little new business with prices weak, although 
there is no quotable change, bars still averaging £5 10s. for Lanca- 
shire to £5 12s, 6d. for Staffordshire ; sheets, £7 5s, to £7 7s. 6d. 
for Lancashire, to £7 7s. 6d. and £7 10s, for Staffordshire, with 
Lancashire hoops £5 17s. 6d. for Lancashire, and £6 2s, 6d, for 
special cut lengths, delivered Manchester or Liverpool. 

Nut and bolt makers report trade very unsatisfactory, with 
prices having to be continually cut down to secure orders. 

Business, in the steel trade continues very quiet with ordinary 
foundry hematites obtainable at about 53s. to Shs. 6d., less 24, and 
ordinary steel billets at £4 to £4 2s, 6d. net cash, delivered Man- 
chester, Steel boiler plates only in exceptional cases average more 
than £6 10s., delivered here; but Scotch makers, I hear, have 
made some substantial additions to their extras, which in ordinary 
boiler specifications wil] represent a material advance upon the 
all-round price, 

With engineering works all stopped during the present week, 
there is of course very little to report as regards this branch of 
industry ; but here and there a rather more hopeful feeling seems 
to prevail that there may be an improvement after the holidays, 
and in one or two cases works are decidedly better off for orders, 
which will enable them to re-start on full time. 

The reports of the trades’ union organisations connected with 
the engineering industries show no material change in the positi 
during the past month. The Amalgamated Society of Engineers 
reports a trifling decrease in the number of unemployed members 
on the books throughout its various branches, and in the Manches- 
ter district a fairly satisfactory improvement in this respect seems 
to have taken place, the numbers in receipt of out-of-work support 
steadily declining. This, however, is due rather to one or two 








engineering establishments having got into full swing on special 


society is now a little under nine per cent. of the total membership, 
but the reports as to the condition of the engineering industry 
enerally throughout the kingdom are much the same as they have 
for some time past. The returns issued by the Steam Engine 
Makers’ Society also show a slight decrease in the number of 
members on out-of-work support, but there are still between five 
and five and a-balf per cent. of the total membership in receipt of 
donation benefit. The reports from the different districts with 
regard to the condition of trade show that generally the position 
has not undergone any material improvement, In the locomotive- 
building trade works are perhaps rather better employed than 
they have been, but as regards stationary engine building there is 
no appreciable improvements to notice, whilst the position in ship- 
building centres does not get any better, the most severe depres- 
sion being experienced on the North-east Coast. In the Man- 
chester district business is still very slack. 
With regard to the eight hours’ movement, this is being 
gradually conceded here and there, chiefly, however, by small 
establishments, the only firm of any note who have so far followed 
Messrs, Mather and Platt in conceding the forty-eight hours’ weck 
being Messrs. B, and S, Massey, of Openshaw. In taking this 
step they have also followed the example of Messrs. Mather and 
Platt by issuing a special circular, in which they state that after 
careful consideration they are now prepared, subject to their 
workmen eames J to the scheme, to reduce the length of the 
working week in their establishments from fifty-three to forty-eight 
hours, for an experimental period of one year, maintaining in the 
meantime the present rate of wages per week. At the same 
time, Messrs. B, and S. Massey state that they are clearly of 
opinion that the present is no time to increase the cost of produc- 
tion, and they think any action on the part of employers or 
employed which would tend to do this in the engineering trade 
would inflict most serious injury on the country ; but they believe 
that the proposed reduction of hours can be made without 
any increase in the cost of production. If, however, the proposed 
year’s trial should prove them to be wrong in this opinion, they 
would feel it their duty, in their workmen’s interests no less 
than in their own, to return to the longer working day. The 
arrangement proposed for working the forty-eight hours is such as 
to provide for only one mealtime—the dinner hour—so that the 
time now lost in stopping and starting at breakfast-time is to be 
saved. Ina further circular issued by the firm they state that 
they had feared there might be oe views amongst the men 
on the matter, but they are pleased to find that the deputation 
which asked for an interview on the subject came charged with a 
resolution unanimously at a meeting of all the workmen, 
agreeing to fairly try the scheme laid before them. mee | 
when the shops are reopened after the Whit-week holidays the full 
working week will be reckoned as forty-eight hours, and will con- 
tinue to be sofor one year after that date. This firm, I understand, 
employ altogether about 150 hands. With regard to another 
large firm, to which I referred last week as having been asked to 
concede the forty-eight hours’ week, I understand that the men 
have received what they consider a favourable reply, but any 
definite decision is withheld until the return of one of the partners 
in the concern, who is at present away. 

The coal trade, except that prior to the holiday stoppages of the 
pits there was some little extra buying to get in supplies, continues 
extremely quiet, and since Tuesday there has necessarily been little 
or nothing doing. rices, so far as the leading Manchester colliery 
firms and the Lancashire Coal Sales’ Association are concerned, 
remain fairly steady, but some of the collieries outside the Associa- 
tion are cutting in at under official rates, and surplus supplies of 
coal from other districts are being pushed here at very low figures, 
At the pit mouth best Wigan Arley coals average 11s. and 11s. 6d. 
up to ibs. in special cases; Pemberton 4ft. and seconds Arley, 10s. 
to 10s. 6d.; and common round coals from 7s, 6d. to 8s. 6d. per ton, 
according to quality. For engine fuel there is a fair demand, but 
supplies are ample and prices not more than maintained ; through- 
and-through coal, which is now being largely used for engine 
purposes, could be readily bought from 6s. 9d. to 7s. 3d., with 
Gadk suceine from 5s. for common up to 6s, and 6s. 6d. per ton 
for best qualities at the pit mouth. 

The shipping trade continues extremely dull, with quoted prices 
unchanged, ordinary Lancashire steam coal still averaging 8s. 6d. 
per ton, delivered at the ports on the Mersey. 

Barrow.—The hematite pig iron trade is much quieter in tone 
than it has been of lates Towards the close of last week there was 
a decline in prices, and warrant iron, sellers, was quoted at 43s. 9d., 
but subsequently the market improved and business was done at 
44s, 14d. net cash. Makers are asking 45s, to 45s. 6d. per ton net 
f.o.b, for mixed Bessemer Nos, There is no improvement to 
note in the demand for hematite either on home or on foreign 
account. 

Stocks of iron have increased during the week in warrant stores 
to the extent of 2300 tons. They now represent 141,221 tons, being 
an increase since the beginning of the year of 46,598 tons. There 
are thirty-six furnaces in blast, compared with thirty-two in the 
corresponding week of last year. 

Iron ore is very quiet in tone. The consumption in the district 
is limited, and the output at the mines remains very much restricted. 
Large stocks of metal have accumulated at most of the mines in the 


district. Prices are easy at 8s. 6d. per ton net at mines for ordi- 
nary qualities. Very little Spanish ore is now imported into this 
district, 


Steel makers have closed their works for the holidays, and it is 
evident there will be but a quiet trade for some time to come in the 
heavy Bessemer rail department, as orders are only moderately 
held ; and makers are in receipt of but few inquiries which are 
likely to be of much moment in the summer and autumn seasons, 
Rails are still at £3 15s. per ton, for heavy sections ; light sections 
are very quiet. Steel shipbuilding material represents a good 
trade ; but orders for tin-plate bars, billets, and hoops are quiet, 
while nothing is being done in slabs, blooms, or wire rods. 

The shipping trade has lately been more actively employed. 
The exports of pig iron during the past week amounted to 7490 
tons ; corresponding week last year 2111 tons; increase, 5379 tons. 
The shipments to date this year represent 14,008 tons; same period 
last year 95,579 tons; increase, 51,429 tons. Steel shipments last 
week amounted to 12,329 tons; corresponding week last year 
8926 tons; increase, 3403 tons. Shipments of steel this year to 
date 138,292 tons; last year during same period 138,292 tons; 
decrease, 25,109 tons. 

Shipbuilders and engineers have taken a holiday for a week. 
They are well off for orders, but no demand exists for new tonnage 
in the mercantile marine. Some good repair orders are coming to 
hand. 

Coal is quiet in demand at steady rates. Coke is in small con- 
sumption, but East Coast qualities are still quoted at 17s, per ton 
delivered. 








THE SHEFFIELD DISTRICT. 


(From our own Correspondent.) 

THE Whitsuntide holidays are being very freely observed. 
Under ordinary circumstances the week before Whit-Monday has 
been exceedingly animated, but this season there has been no 
pressure at all, and the workpeople are generally giving themselves 
over to the full week’s enjoyment. It is evident that we are still 
suffering from the disastrous coal strike of last year. Work which 
used to come to this district was placed in other parts of the 
country, and a considerable weight of it went abroad. Added to 
this drawback is the continued inanimation in the foreign markets. 
Little is doing with South America, and the colonial orders come 
in very slowly. As yet there is no evidence that local makers of 
iron are likely to follow the lead of Staffordshire and lower their 

uotations from the standard at which they have stood for some 
time, The price for merchant bars is about £5 10s. per ton. 
Local ironworks are indifferently employed on this account, The 





lines, than to any really better state of trade generally. The 
number of unemployed’ . 


members on the books throughout the 





last season, owing to the coal strike being on. The result is keen 
competition for such orders as are in the market, with an inevitable 
weakening of values unless trade takes up. Hematites are now 
quoted at 51s, 6d. to 52s. 6d. per ton, which is 1s. per ton less than 
the prices of three weeks ago ; forge iron, 39s. 6d. to 403., which is 
6d. per ton lower. Markets very flat all round. Siemens-Martin 
steel £6, and Bessemer billets £5 10s. per ton. A good deal of 
low-grade German steel is reported to be coming into Sheffield, and 
it is certainly the case that high-class steel is being sent from Shef- 
field to Germany. The German manufacturers put into their 
best goods the most trustworthy material they can purchase, having 
discovered that nothing pays so well in the long run. ‘ Made in 
Germany ” is not always the equivalent for poor articles. 

In the coal trade the week’s play will not greatly affect stocks, 
as the Whitsuntide holidays are discounted in advance, An im- 
mense amount of fuel of all kinds is standing in the railway 
sidings. A less tonnage is being sent to London, where the adver- 
tised retail prices of Yorkshire coal are quite as low as they were 
last year, when they touched a lower — than for years before. 
An ever-increasing production is the rule, and this necessitates new 
and larger markets, otherwise prices must fall. Silkstones are now 
from 9s. to 10s. 6d. per ton ; Barnsley softs, 8s. to 93. 6d.; lower 
grades from 7s. per ton. Steam coal is brisk, the weight taken by 
the Humber ports being above the average. Prices are steady. 
Barnsley hards are 7s. 6d. to 8s. 6d. per ton ; other sorts, 7s. per 
tonand upwards. These quotations exhibit a low range of valucs. 
Gas coal ranges from 7s. to 8s, perten. Manufacturing fuel suffers 
from the keen competition of Derbyshire and Notts. Slacks, good 
quality, are from 4s, 6d. to 5s. 6d. per ton; small coal in languid 
demand and large supply. Inferior qualities can be had from 2s, 
per ton. Coke continues quiet at 10s. to 12s. per ton. 

With the exception of the Government work in armour-plates, 
some 6000 tons of which are now being produced at the three 
establishments where the work is done, very little activity is 
reported in the heavy departments. Railway orders from India 
and from several home companies, have afforded considerable 
employment, but the foreign trade is required to engage fully the 
extensive plant now laid down for this industry. 

The manufacturers of files do not view with equanimity the 
efforts of two of the Sheffield members of Parliament—Mr. Stuart 
Wortley and the Hon. Bernard Coleridge—to secure the com- 
pulsory marking of files. The manufacturers regard the Biil as 
adverse to Sheffield interests, and entirely unnecessary, and at a 
meeting recently held, decided to offer the strongest possible 
opposition to the measure. All branches of the trade were 
represented, there being present manufacturers solely of hand-cut 
files, and manufacturers employing machinery either wholly or 
artially in their production. The principle of Mr. Coleridge’s 
ill is condemned as being entirely novel, providing, as it does, 

that words shall be stamped on the finished article indicating the 

process of manufacture that has been employed. It is held that 

the Bill, if passed into law, would be most injurious to the file trade 

of Sheffield, ‘‘ for, whilst tending to protect the old idea of the 
superiority of hand-labour over machinery, it would be antagonistic 
to the progress of invention and improvement, and would involve 

an irksome, costly, and difficult process of marking files,” 

The silver market seems to be a little steadier than it has been at 
any time this year. In the first week of March the price was as 
low as 2s. 3d. per ounce. Since then there has been an upward 
tendency, and the quotation is now 2s, 5d. This firmness, how- 

ever, has had little effect upon the silver and electro-plate trades. 

Local firms, who provide electro-plate manufactures with stamp- 

ings and unfinished goods, do not find business exceptionally 

brisk, but they say it is better than is generally represented. The 
largest order taken for some time by a local bouse is for a new and 

complete service of plate for one of the large London hotels. The 

order is large enough to keep this firm going right into the 
summer. In the cutlery trade, the delay in a settlement of the 
Wilson Tariff question continues to affect both masters and men. 

Very few orders are coming from the States, and pen and pocket- 

knife cutlers feel the loss of business most severely. Many pen 
and pocket-knife cutlers are at present walking the streets, and 
have no expectation of obtaining employment unti! the Wilson Bill 
is either passed or dropped. 

Mr. H. St. John Daurnford, manager of the Wharncliffe Silk- 
stone Collieries, is leaving the South Yorkshire district to take up 
a similar position at Featherstone. 

Mr. Edgar P. Rathbone, formerly a pupil with Mr. Emerson 
Bainbridge, J.P., Sheffield Nunnery and other colliery companies, 
has been appointed to the position of Government Inspector of 
Mines for the eastern section of the Witwatersrand goldfields. 
The Watersrand district now produces an annual output of gold in 
excess of any other in the world, its present yield being 150,000 
ounces of gold monthly. In a few months the engineers estimate 
that it will have increased its output to 200,000 ounces, ora money 
value of £700,000 a month. This enormous production of the 
precious metal is being obtained from beds of conglomerates, or 
what in England is known as the millstone grit. These pebble 
beds extend continuously for over thirty miles, the bulk of the 
gold, however, being taken from a district extending for ten 
miles on each side of Johannesburg. The methods of mining em- 
ployed in the development of these gold mines are very similar to 
those in use in English colliery districts, where the coal seams are 
found dipping at high angles, 

On Tuesday the funeral took place of the late Mr. Josiah John 
Richards, of Ebbw Villa, Pitsmoor, Sheffield, who died on the 11th 
inst., after a protracted illness. Mr. Richards, who was fifty-five 
years of age, has been connected with Messrs, John Brown and Co., 
Atlas Steel and Ironworks, for seventeen years. He occupied the 
onerous and responsible position of manager of the Bessemer and 
Siemens-Martin departments and the hammer shops. Deceased, 
who was a brother of Mr. E. Windsor Richards, President of the 
Iron and Steel Institute, has been actively associated with the 
Bessemer and Siemenssteel manufactures from hisyouth. Hisfather, 
the late Mr. Josiah Richards, was one of the managers at Dowlais 
Works. Mr, Richards d his busi career at Ebbw Vale, 
was manager of the first steel works erected at Dowlais, and after- 
wards held for seven years the position of manager at the Ebbw 
Vale Works, coming to Sheffield in 1887. He was a most courteous 
and estimable gentleman, who enjoyed the regard of a wide circle 
of friends, 











THE NORTH OF ENGLAND. 

(From our own Correspondent.) ; 

A SOMEWHAT better tone has manifested itself in the iron market 
this week, but it has not reached to the length of increasing the 
amount of business being done, though that may be partly 
accounted for by the holidays, and seilers are hopeful that more 
business may result next week. The relighting of so many fur- 
naces in the North of England and in Scotland, however, tends to 
keep consumers off the market, because they know that in the 
summer season there is usually a quiet time when stocks accumu- 
late and prices are more favourable to the buyers. This is a factor 
which has influenced the market against the producers. No-fewer 
than ten furnaces have been added to the list of those in blast since 
the year opened, and so far the increased number has not proved to 
be in excess of the requirements, as far as Cleveland pig iron is 
concerned ; because the stocks have continued to decrease, and 
was 19,531 tons less at April 30th than it was at January Ist, 
whereas with a smaller make by 25,000 tons during the correspond- 
ing period of last year—and with fewer furnaces in operation— 
stocks increased 81,794 tons. Two years ago over the like period 
there was a decrease of 94,720 tons in the stocks ; but that was due 
to very exceptional circumstances, the Durham miners strike— 
which completely paralysed trade for almost three months. 
But consumers, looking to the future, do not regard it as en- 
couraging ; they expect that over the next three months the 
make will be in excess of the deliveries, and that prices 





colonial orders, which come in the autumn, were taken by Germany 


will be easier, The prospects of the finished iron and steel 
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industries are unsatisfactory, and it is now abundantly evident 
that the activity which marked the first two months of the year 
was merely a spurt, though it was generally believed to be a 
genuine revival of trade, and people acted accordingly, refusing 
orders of which they would now be glad in the expectation that 
they would be able to fill their books at still higher prices; and a 
good many orders that were distributed have had to be cancelled. 
Still the spurt caused a greater amount of work, and its extent 
may, in some measure, be seen if the official statistics of the Iron- 
masters’ Association be summarised for the last four months, and 
compared with the figures for the corresponding period in former 


years. The production of pig iron in the North of England was:— 
1894 1893 1892 1891 1890 
Tons Tons Tons Tons Tons 

Cleveland pig iron .. 434,373 .. 476,941 .. 294,194 .. 498,805 .. 505,564 

Other kinds . «- 495,947 .. 428,162 .. 242,736 .. 396,532 .. 432,326 





930,320 905,103 536,930 890,337 937,890 
The pig iron shipments from Middlesbrough (including Skin- 
ningrove) during the same periods were :— 





Tons Tons Tons Tons Tons 

Cleveland iron ..  .. 272,255 .. 281,014 .. 204,978 .. 250,824 .. 204,959 
Other kinds 40,3874 .. 47,318 .. 11,786... 9,891 .. 14,571 
312,629 278,332 216,714 260,715 219,530 

The increase or decrease in stocks during the four months was :— 

— 19,531 + 81,794 - 94,720 + 14,987 + 15,212 


Of the above-named 312,629 tons of iron exported fully one-half 
weat to Scotland —151,858 tons—the largest quantity ever 
reported. The improvement has been more in quantity than in 
prices, for the average quoted price of No. 3 Cleveland G.M.B. pig 
iron during the four months was 35s. 1l1d., whereas in the corre- 
sponding period of last year, with a much quieter trade and with 
increasing stocks, it was only ls. less. There are no data as regards 
the production of finished iron and steel yet available to show how 
far they have profited by the spurt, but as regards prices all that 
was gained in the first part of the year has been lost, and quota- 
tions are back to what they were before the improvement set in. 

Producers of Cleveland pig iron are not yet badly off for con- 
tracts, but cannot keep up their prices in face of the competition 
of warrants, which have been offered freely at lower prices by 
disappointed holders who cannot afford to retain them until the 
autumn season brings better prices. They therefore sell them for 
whatever they will fetch, and makers, if they would book orders, 
have to accept less than they have been asking. Their present 
tigure for prompt f.o.b. deliveries of No. 3 Cleveland G.M.B. pig 
iron is 35s. 9d., and consumers will not give more than that for 
summer deliveries. Cleveland warrants have kept in the neigh- 
bourhood of 35s. 74d. cash sellers. In consequence of their being 
cheaper than makers’ iron, the stock of Cleveland iron warrants in 
Connal’s stores is being drawn upon pretty freely by shippers, 
and the stock on Wednesday night was 96,181 tons, or 
4406 tons decrease this month. No. 4 Cleveland foundry pig iron 
is about the same price as No. 3, but grey forge, which is obtained 
with less difficulty than of late, is easier, and may be purchased at 
35s. per ton. Local hematite pig is in slack request, and the out- 
look in the steel trade points to a smaller consumption just when 
the output has been increased. Mixed numbers may be bought at 
44s. 6d. per ton f.o.b., which is not a satisfactory figure, when 
foreign ore is advancing in value, owing to the increasing freights. 
Still, the situation here is better than it is on the West Coast. 
Not long ago West Coast warrants were 2s. to 2s, 6d. per ton 
dearer than East Coast warrants, whereas now they are less than 
6d. dearer, the former having dropped more rapidly than the 
latter. 

Business in the finished iron trade is certainly very quiet, most 
manufacturers are short of orders, and work is irregularly carried 
on at most establishments. The finished iron branches shared 
very little in the spurt which took place early in the year, nor did 
the steel rail trade, and prices are back again to figures which 
leave no margin for profit. Heavy steel rails are back to as low a 
figure as £3 12s, 6d. net at works, but even this consumers think 
too high, and the competition is very severe, not only with West 
Coast and South Wales producers, but also with German 
manufacturers, who make up the loss they sustain on any 
foreign business by the better prices they obtain for their home 
business, and which are made possible to them by their protective 
tariffs. If business were not carried on by the German on these 
lines he would, in the rail trade at least, be unable to compete 
with the British outside his own country, for the cost of produc- 
tion there is in excess of that in this country. Steel ship-plates 
are now down to £5, less 25 per cent. f.o.t., while boiler-plates are 
quoted £1 above that. Steelship angles are about £4 12s. 6d., less 
24 per cent. f.o.t. Iron ship plates can be got at something less 
than £4 17s. 6d., less 24 per cent., at which figure they are quoted. 
Iron ship angles have been sold at £4 11s. 3d., less 24 per cent. 

The ironfounders and engineers are now doing a slow trade, and 
many shared in the spurt to a small extent only. It was, in fact, 
only those who worked for the shipbuilders who did profit by the 
improvement, and that is off. The fact of the.relapse in trade is 
very patent, and most of the men who went in for advances of 
wages on the strength of the improvement have ceased to press 
for them. The moulders are about the only workmen who persist 
in their demands, and they are still onstrike, as they have been for 
nearly two months. That they have blundered into a hopeless 
battle can hardly be doubted, and the sooner they acknow- 
ledge it, and recommence at the old rates of wages, the better 
it will be for themselves. They made the mistake of going 
in for too much at first; if they had been moderate in their 
demands they might have got something, but now that trade has 
taken such an unsatisfactory turn, and it is plain that people erred 
in mistaking a spurt for a real revival, the masters are not likely to 
give any advance. The Cleveland ironstone miners went in for an 
advance of 74 per cent., and the masters could not see their way to 
give that or any rise. The miners therefore last week bad a ballot 
as to the course that should be adopted, but the result has not been 
made known, the executive of the Association holding it back witha 
view of consulting the Miners’ Federation, with which they are 
affiliated. The Northumberland colliers are asked to agree toa 
53 per cent. reduction of wages, realised prices having fallen, and 
they have refused ; though it was arranged when the last advance 
was given that it should be taken off when prices fell. Their own 
representatives on the Wages Committee advise them that they are 
honourably bound to accept the reduction, and have directed them 
to vote by ballot on the question before the 23rd inst. 

At Messrs, Craig and Taylor’s shipyard, Thornaby-on-Tees, a dis- 
pute between the platers and their helpers has led to a strike of 
the latter. It seems that the shell platers contracted to plate a 
ship now under construction. The plates being lighter than those 
of former vessels which they plated, they thought they would dis- 
pense with one man per squad. The helpers objected, on the 
ground that when they worked the heavy plates at previous vessels, 
they should have had an additional man per squad, but did not ask 
for it.. They wanted to work on the ‘‘ give-and-take ” system—z.e., 
work the heavy with the light plates, without reducing the number 
of men per squad. The platers would not consent to this, and all 
the helpers left the yard. 








NOTES FROM SCOTLAND. 


(From our own Correspondent.) 

THERE was a smart drop in the prices of Scotch pig iron warrants 
towards the close of last week, but in the end large purchases were 
made which led to an improvement of several pence per ton. The 
market was closed on Monday owing to the holiday. On resum- 
ing the demand was quiet, and prices again fell away. Scotch 
warrants have been done from 41s, 114d. to 41s. 7d. cash, and 


been nominally 44s, 2d. to 44s., and Middlesbrough hematite 
43s. 9d. cash. ‘ 

There is a fair inquiry for makers’ iron, prices of which are in 
some cases a little lower than last week, as follow :—G.M.B., f.0.b. 
at Glasgow, No. 1, 43s, per ton; No. 3, 42s.; Carnbroe, No, 1, 45s. ; 
No, 8, 44s.; Clyde, No, 1, 49s.; No. 3, 46s.; Gartsherrie, No. 1, 
50s. 6d.; No. 8, 47s. 6d.; Calder and Summerlee, Nos, 1, 52s.; 
Nos. 3, 47s. 6d.; Coltness, No. 1, 55s.; No. 3, 50s. 6d.; Glengarnock, 
at Ardrossan, No.1, 60s.; No. 3, 47s. 6d.; Eglinton, No.1, 47s.; 
No, 8, 44s. 6d.; Dalmellington, at Ayr, No. 1, 46s, 6d.; No, 8, 
44e, 6d 

The shipments of pig iron from Scottish ports in the past week 
have been 4402 tons, compared with 5975 in the corresponding 
week of last year. There wasdespatched to Canada 55 tons, South 
America 300, India 35, Australia 610, Italy 306, Germany 280, 
Russia 60, Holland 330, Belgium 60, China and Japan 450, other 
countries 63, the coastwise shipments being 1853 compared with 
3143 in the corresponding week. 

There are’73 furnaces in blast, the same number as last week, 
compared with 71 in the corresponding week of last year. Of the 
total 45 are producing ordinary and special brands, 25 hematite, 
and three basic iron, and in the course of the week one furnace has 
withdrawn from hematite and placed on ordinary. 

There is continued activity in the steel trade, employment being 
very active in the West of Scotland, notwithstanding that English 
makers compete for many of the orders that come into the market. 
The principal trade is in shipbuilding material, Fresh contracts 
for vessels are still announced, but they are not so numerous as 
they were a short time ago. The work on hand is, however, so 
extensive as to promise full employment for a long time, 

In malleable iron business is quiet. The wants of the country 
trade are getting more easily met, and there is little or no improve- 
ment in the foreign demand. 

There was shipped from Glasgow in the past week locomotives 
to the value of £3311, sewing machines £10,568, other machinery 
£16,633, steel goods £7714, and miscellaneous iron goods £16 254. 

The coal shipments for the past week show a considerable falling- 
off. The aggregate from the whole of the Scottish ports was 
128,803 tons, compared with 177,037 in the preceding week, and 
138,284 in the corresponding week of last year. The decrease 
was pretty general all over the ports, and unless there should be 
an improvement in succeeding weeks, it is likely the market will 
become very heavy owing to an excess of supplies. 

Business in the home trade 1s fairly active, the consumption in 
the iron and steel works being brisk, and that of manufacturers 
generally on the whole auite up to the average for the season. 
The prices at Glasgow harbour are :—Main coal, 6s. 10d. to 7s.; 
splint, 7s. 9d. to 8s.; ell, 8s. to §s. 3d.; and steam, 9s. to 9s, 3d. 
per ton. 

A dispute with the miners has been averted for the present. 
The leaders appealed to the English Federation for support in the 
event of a strike against the reduction of ls. per day in wages, 
but failed to obtain any guarantee of that description. They 
accordingly advised the men to submit to a reduction in the 
meantime, and the advice has been adopted. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 

THE strike amongst the American colliers has led to the placing 
of some substantial orders with coalowners at Cardiff, and local 
authorities believe that when the value of Welsh coal—the best 
steam—is experienced, some portion of trade will remain with 
Cardiff after the labour troubles in America have quieted down. 
This is generally the case, and Wales has frequently benefited 
through the injudicious strikes of competing counties. Next week 
one of the Rhondda collieries, which has had a varied and eventful 
history, is to be brought to the hammer. This is the ‘‘ Dunraven,” 
and as the Rhondda and Swansea Bay Railway has improved its 
prospects, the probability of getting a good strong firm to take it 
in hand is increased. The sale is to take place in Cardiff, on the 
last Saturday in May, and the colliery, plant, cottages, &c., are to 
be put up in one lot. 

Contrary to expectation, at Cardiff, Newport, and Swansea, 
there was not the usual spurt experienced before the holidays. 
Bad weather, non-arrival of tonnage, irregular receipt of wagons 
at collieries, all aided in causing a restricted business, and reports 
from all parts show that a great quantity of coal is accumulated, 
and it is hoped will be dispersed before the week ends. I hear of 
important collieries that are now in a slack condition, some working 
an average four turns a week. Possibly next week may give a 
different tale, especially as the new buyer in the market—America 
—is expected to do things in accordance with American methods— 
on a large scale. 

On Tuesday little business was done on ‘Change at Cardiff, and 
offices were generally closed about mid-day. The last quoted 
prices remain, and are as follows :—Steam coal, best, 10s. 9d. to 
lls.; seconds, 10s. 3d. to 10s. 6d.; dry coal, 9s. 9d. to 10s.; small, 
5s. 3d. to 5s. 9d. 

The falling price of house coal continues, and I fear will not 
cease for a time, though the process isa slow one. Best is now 
selling from 10s. 94.; No. 3 Rhondda, from 10s. 6d.; and small, 
7s.; No, 2 Rhondda is quoted as low as 8s. 6d. to 8s, 9d.; through, 
7s. to 7s. 3d.; and small, 5s, 

Patent fuel continues at 10s. 6d. to 11s. with only a moderate 
demand for Cardiff, better for Swansea. Prices have been equalised 
at the two ports, and now are from 10s. 6d. 

The coke trade is described by a large dealer as wretched, and 
prices for immediate shipment rule very low. Present quotations, 
Cardiff, are :—Furnace from 14s, 6d., foundry from 15s. 6d., and 
special foundry from 18s. Furnace coke is selling at Swansea 
from 12s, 

In iron ore prices are quiet. Best Rubio is selling from 11s. 6d.; 
Tafna and Garucha, 11s. 3d., all guaranteed 50 per cent. Some 
large cargoes have come in this week, one for T'apson and Co., 
Cardiff, 1670 tons; another for Ebbw Vale, 1380 tons; one for 
Swansea Hematite Company, 1770 tons ; and several for Dowlais, 
Cyfarthfa, and Briton Ferry. 

The condition of the iron and steel trades remains unaltered ; 
some few rail orders are in hand, and also a few steel bar orders 
from tin-plate works, but nothing like to the old extent. Rails for 
San Sebastian and the Transvaal are in hand, and there have been 
some despatches of steel bar, but on this head ironmasters are 
complaining. Advices, however, from the Swansea district are 
more favourable. There has been a good deal more activity 
in the shipment of tin-plates for America, and much more 
business could be done, but makers are holding out for better 
figures for forward deliveries, and thus confine business to a 
hand-to-mouth kind. It seems tolerably certain now that, 
what with lessened make and brightér prospects, a change 
for the better is at hand. The experiences of the past winter have 
shown conclusively that circumstances have brought about the 
natural corrective for an unhealthy condition in the tin-plate 
trade. That is, not by limiting output, but by weeding out the weak. 
In fact, it is a phase of physical life—the survival of the strongest ; 
and if the bitter experiences endured by the men have been effec- 
tual, and the labour market becomes tranquil, Ido not see any 
reason to doubt a good brisk revival of trade. America is only in 
its infancy of tin-plate making, and for some few years Wales must 
be the great place for supplies. The passing of the Tariff Bill is 
being anxiously awaited. 

Make sent in from works last week was but small. 
were close upon 60,000 boxes. 

Briton Ferry trade continues good. The make of pig iron last 
week was again large, and the demand equal. Fifteen mills are at 
work, and the 36-box rule is maintained. Swansea has imported 
quantities of tin-plate bars of late, and last week sent off a large 
quantity of patent fuel, France .aking 2850 tons ; Italy, 2675 ; and 


Shipments 





Cleveland from 35s. 74d. to 35s, 6d. umberland hematite has 


In the iron and steel trade prices show little variati 
latest are :—Glasgow pig, ‘tls! 1ld.; Adtitendh aan 
hematites, 44s. 3d.; Welsh bars, from £4 15s,; stee 
from £3 15s.; light, from £4 10s, 

Other quotations at Swansea Exchange this week were ses 
semer steel, tin-plate bars, from £4 to £4 2s. 6d.; Siemens be: . 
£4 5s. to £4 7s. 6d.; seconds, £4 to £4 2s. 6d.; shoot iron eee” 
to £6 10s.; steel the same, with usual extras for higher gauges . 
block tin, £71 12s. 6d. to £71 15s. Tin-plates, Bessemer steei 
cokes, 10s. 3d. to 10s. 6d.; Siemens, 10s. 6d. to 10s. 9d.; best char. 
coal, lls. 9d. to 12s, 00.5 sommes, Zis., 22s, to 288, 6d, ; 

he quotations for block tin show a decline of 5s, u , 
Pitwood easy at late prices. Swansea down to 16s. on. alae 

I am glad to note that the income of the Taff Vale Railway for 
creas half so far is £8560 above that for the same period in 
The tolls question at the docks continues to interest the Cardiff 
County Council, and a special meeting is convened for next week 
to discuss the action of the Parliamentary Sub-committee in with. 
drawing their opposition to the toll clause in the Bute Dock Bill 

It is Finca te 5 that the electric illumination of Cardiff wil] he 
carried out about the middle of July. 

The Neath strike amongst the joiners and carpenters continues 

There has been a meeting of tin-plate workers at Morristown, 
and they been enjoined to remain true to the ‘‘ Union.” ‘The 
latest news from the tin-plate district is to the effect that there 
are no signs of any of the mills that have been “laid up” return. 
ing into the ranks of active works, 


; The 
» 358, 74d, ; 
rails, heavy, 








NOTES FROM GERMANY, 
(From our own Correspondent.) 

THROUGHOUT all branches of the iron, steel, and epgineerir g 
trades of this country the employment remains satisfactory. Most 
of the large establishments are booked forward with their make to 
the end of the present quarter; and there has been quite a firm 
tone wet ht with regard to prices. Makers still complain of 
the very limited weight of new work that is coming in on foreign 
account ; the few orders actually booked chiefly come from Russia, 
Unfortunately, export prices for almost all articles are so low as to 
leave almost no profit. 

The position of the iron trade in Silesia is reported to be rather 
less satisfactory now than during previous weeks, The pig iron 
business is in a fairly good condition, and there is also a lively 
demand experienced for malleable iron generally ; but foreign, 
especially Rhenish-Westphalian competition, is so very keen just 
at present that makers have found it almost impossible to carry 
the slightest advance, and prices are therefore in reality as low 
as ever, 

Activity is well maintained in all branches of the Austro- 
Hungarian iron industry. Pig iron is rather scarce, and some of 
the leading firms are contemplating further enlargements of their 
works. With regard to the Geshe that is doing on the finished 
iron market, a further improvement can be noticed in the demand 
for most articles. Bars, for instance, and plates are in lively request, 
and there is also much briskness noticeable in the girder trade, 
The hardware manufacturers are very busy, there being a full 
consumption on local account. The Convention of the Austrian 
Nail and Rivet Works have raised their prices 5 per cent.; for all 
other articles of raw and finished iron quotations have remained 
unaltered. 

On the iron market in France not the slightest change has taken 
place since previous reports. Business in the different branches 
of the iron industry remains quiet, but not unsatisfactory. On 
home account a fair amount of orders has been coming in lately, 
and although export trade is still exceedingly weak in general, 
there certainly have been symptoms of an improvement noticeable 
in some departments, and the greater part of the works can be re- 
ported in good activity. Considerable firmness is exhibited in 
prices ; merchant bars have been quoted 155f, p.t. in Paris, while 
iron plates fetch 165f. p.t. 

The Belgian iron trade bas shown some signs of improvement 
upon the week. There is a slight increase in demand for pig iron, 
and more inquiries are also coming in for the different sorts of 
manufactured iron. Some works have booked pretty large export 
orders, which will secure employment for a few weeks, Prices for 
all sorts of iron continue exceedingly depressed. 

Since last week further improvement cannot be reported to have 
taken place on the Rhenish-Westphalian iron market, but the con- 
fident tone formerly noticeable has been well maintained generally. 

With the exception of a few sorts, which have experienced a 
slight decrease, demand has been regular and satisfactory. Sieger- 
land and Nassau iron ores are in lively request, and quotations 
show much firmness, while for Spanish ores the demand has been 
less active on the week. Pig iron is, on the whole, well inquired 
for, and stocks are decreasing. Spiegeleisen, which is rather brisk 
of sale, has been quoted M. 52 p.t.; for forge pig No. 1 M. 45 to 
46 p.t. is paid, while No, 3 fetches M. 40 p.t. at works, Hematite 
is paid with M. od ng foundry pig No. 1 has, up to date, been 
quoted M, 63, and No 3 stands at M. 54 p.t. at works, For basic 
a good demand is coming forward, and the price of M. 44 to 45 p.t. 
has been well maintained. German Bessemer is quoted M. 47 to 
48 p.t. On the whole, a lively business is doing on the malleable iron 
market, although in some parts the demand for bars has perceptibly 
decreased since last week. With regard to prices a firm tendency 
prevails, but there is the everlasting complaint of quotations being 
too low compared with the advanced prices of coal and pig iron. 
What has been told of bars may also go for girders. In the hoop 
trade, on the other hand, considerable activity is noticeable, and 
prices are firm in consequence. Plates and sheets have not altered 
since previous letters, and may be reported in regular demand ; 
prices show an inclination to rise, but it will take some time before 
a definite improvement can reasonably be expected. Demand has 
increased in the wire trade, but the business done leaves no profit, 
as orders can only be secured at the former exceedingly low 
quotations. 7 
The activity in the shipbuilding and engineering department is 
irregular; but few works can boast of being fully employed, and 
the prices generally offered are decidedly unremunerative. 

Latest list quotations per ton at works are as under :—(ood 
merchant bars, M. 110 to 115; angles, M. 120 to 125; girders, 
M. 87°50 to 92°50; hoops, M. 115 to 120; billets in basic and 
Bessemer, M. 81; heavy plates for boiler-making purposes, M. 150; 
tank ditto, M. 140; sheets, M. 140; a thin sheets, M. 125 to 
130; iron wire rods, common pong M. 120 to 125; drawn wire 
in iron or steel, M. 120; wire nails, M. 125; rivets, M. 140 to 150; 
steel rails, M. 112 to 115; steel sleepers, M. 106; fish-plates, 
M. 110 to 115; complete sets of wheels and axles, M. 270 to 280; 
axles, M, 220; steel tires, M. 215 to 230; light section rails, M. 95. 








AMERICAN NOTES 
(From our own Correspondent.) 


New York, May 9th, 1894. 

WESTERN and Southern advices in the iron trade up to witbin 
twenty-four hours show a slight additional improvement in light 
= entering into farm and foundry and mine requirements. 

n bridge, car, and locomotive work there is no improvement, but 
a great dea] of work has been ordered for execution at such times 
as may be later on determined. The commercial situation has not 
improved. Railway traffic continues light. Agricultural prospects 
are excellent, but prices will be unremunerative. The coal strike 
has not as yet affected the iron trade, but supplies are low. This 
is the most widely spread strike ever organised in the States, and 
it promises at this writing to result to the advantage of the men. 
Labour agitations are threatened in various quarters, and squads 
of unemployed Jabourers are directing their steps towards the 


national capital in the hopes of obtaining by their numerical 





home ports, 200 tons, 


presence more favourable legislation, 
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LAUNCHES AND TRIAL TRIPS. 


7th inst., there was launched from 
ae acon J. P. Rennoldson and Sons, 
Routh Shields, the iron screw tug boat Rosa, 
built to the order of Mr. R. Peirano, Great St. 
Helens, London. The vessel's dimensions are :— 
Herstt, 92ft.; breadth moulded, 20ft.; depth, 
Oft.; and she has been built under Lloyd’s 
“necial survey and to the design and specifica- 
p 20% and under the supervision of Messrs. Wm. 


; Son, and Swainston, Liverpool and 
=. ‘Hor engines are tri-com und, with 
cylinders lZin., 20in., 32in., diameter by 


nm with a boiler working at a pressure 
ays ye The —— is intended for towing 
the Danube. 
Pop the JOth inst. Messrs, Wm. Simons and Co., 
of Renfrew, launched complete, with all machine: 
on board and ready for work, a powerful twin- 
crew hopper dredger, constructed to the order of 
the Russian Government for the port of Libau, It 
has a bopper capacity for 700 tons of dredging, 
and a bucket-lifting capacity to raise 600 tons of 
hard clay per hour. In addition to the usual 
endless chain of steel buckets for filling its own 
hopper and barges alongside when required, a 
nowerful centrifugal pump is also provided for 
the purpose of discharging the dredged material 
on shore to make up land. Powerful mixing 
appliances are also fitted on board for break- 
ing up the clay and mixing it with water 
before going into the centrifugal pump, at the 
rate of about 50 tons per minute, Auxiliary 
pumps are also provided for assisting the clay 
and sand along the shoots to fill the hopper or the 
mixer. The buckets are capable of cutting the 
yessel’s own way in banks and shoals to 3é6ft. 
depth of water, and can be varied in speed from 
ten to twenty buckets per minute. e bucket- 
ladder is adapted to recoil when the buckets come 
in contact with rock or large boulders. Friction 
appliances are also provided to prevent damage 
to the machinery. Steam mooring grabs are 
nlaced at bow and stern, each having three chain 
Parrots to work independently. Steam gear for 
lifting the hopper doors is also provided, The 
propelling engines are two independent com- 
und surface condensing, with two mild steel 
ilers of 800 indicated horse-power combined, 
Each engine drives its own propeller, and also 
drives the dredging and mud pumping gear 
independently. There is also provided a steam 
starting and steam steering gear, repeating 
telegraphs, electric lighting, steam heatin 
apparatus for the cold weather in Russia, an 
comfortable cabins for officers and crew, well 
lighted and ventilated. A derrick crane is fitted 
on board for removing large stones, lifting 
anchors, and changing buckets, &c. The vessel 
on leaving the ways was named No. 10 by Mrs. 
James Brown, Houston-terrace, Renfrew. The 
berth in the yard adjourning No. 10 dredger is 
occupied by another bucket and sand pump 
dredger to discharge on shore for the river Volga. 
No. 9, a nearly similar vessel, arrived at Libau on 
the 7th inst., and made a good passage, 











SOCIETY OF ENGINEERS. 
A DEEP BORING, 

At a meeting of the Society of Engineers, held 
at the Town Hall, Westminster, on Monday 
evening, the 7th May, 1894, Mr. George A. 
Goodwin, president, in the chair, a paper was 
read by Mr. R. Nelson Boyd, on ‘‘A Deep Boring, 
near Freistadt, Austria, by the Canadian System.” 
Before entering on a detailed description of the 


boring operations under consideration, the author 
descri the early methods of boring for 
minerals. He then explained the different 


systems of boring adopted, commencing with the 
early improvements introduced in Germany, 
alluding specially to the ‘‘ free-fall” as compared 
with the ‘‘ jars” as used to produce the effect of 
the cutting tool in the bore-hole. 

The par Ia then described more minutely the 
American rope system, and the Canadian, in 
which ash poles or rods are used. The tools were 
explained, and the construction and working of 
the so-called rig fully illustrated. After a some- 
what detailed description of the machinery 
adopted at the deep boring, the author pro- 

ed to state that this work was undertaken 
for the = of proving an unknown portion 
of the Ostrau-Karwin coalfields in Austria, which 
is a continuation of the Prussian Silesian coal- 
field. This part of the coalfield is covered by 
a tertiary deposit of clay, which the local geolo- 
gists assimilate to the Vieusie basin, and which 
varies in thickness from a few feet to several 
hundred yards, The object of the bore-hole was 
to penetrate through this deposit of clay and 
discover the coal measures. 

A bore-hole had already been put down in the 
neighbourhood, to a depth of 710ft. into the clay 
without passing through it, and therefore the 
proposed boring was expected to be one of con- 
siderable depth. The diamond drill was first 
selected, but could not be applied owing to an 
insufficiency of water, and eventually the 
Canadian rig was adopted. The author then 
proceeded to describe the process of boring, the 
difficulties which had to be overcome, and the 
manner of lining the bore-hole. In the course of 
the sinking, a spring of water, charged with 
bromide and iodide salts, was cut at a depth of 
1010ft. Inflammable gas was first observed at a 
depth of 960ft., and when the boring was not 
going on the noise of the bubbling gas in the 
bore-hole was like the boiling of a gigantic 
chaldron, 
othe boring was continued down to a depth of 
2011ft. 6in. without passing through the clay 
deposit. It was accomplished in one year, five 
months, and five days. The actual drilling 
averaged 10ft. 6in. in twenty-four hours’ work. 

In conclusion the author observed, that taking 
one consideration with another, the Canadian 
Fd has many advantages. In drilling 
through highly inclined measures it is preferable 
to the rope system, and by the use of the jars a 
much greater ra idity of drilling is attained than 
With the free-fall method. Lastly, in soft ground, 
it is possible to obtain an approximate section, 
he ig could not be secured by the diamond 
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THE PATENT JOURNAL. 
Condensed from ‘‘ The F wey a Oficial Journal of 
‘atents. 


Application for Letters Patent. 


*.* When | pera have been’ ‘ communicated” the 
name and address of the communicating party are 
printed in italics. 

2nd May, 1894, 


8651. Dampina Frum Materiars, G. C. Downing.— 
(A. Weickmann, Germany.) 

8652. Makino Vineaar, R. H. Leaker, Bristol. 

8653. Fisninc Apparatus, R. N. Grenville and 8S. H. 


Leg London. 

8654. CHANDELIERS, R. N. Grenville and 8. H. Terry, 
London. 

8655. VACCINATION SH1EeLDs, E. Brown, Birmingham. 

8656. RecisizRine LaBEt, R. R. Beard, London. 

- Tosacco StaLks Mourupieces, I. Kaye, London. 

. TrppLER, T. Peacock, Hanley. 

. Saucepan Covers, W. H. Day, West Cowes. 

Scorers, D. H. Croll, Watford. 

. Ferp Motions for CrrcuLar Saws, T. F. Sladen, 
Bradford. 

8662. O1L-cans, J. W. Kaye, Bradford 

8668. Ease.s, E. Daws, Bradford. 

8664. Betts and Wraps for the Bopy, I. Ickringill, 
Bradford. 

8665, FanLicut Openers, W. Jackson, Bradford. 

8666. Stain Rop Enps, T. R. Wright, G. Jones, 8. 
Robinson, and 8. Dunn, Birmingham. 

8667. Reratrinc Pneumatic Tires, A. 8. Cartwright, 
Birmingham. 

8668. UiL or Gas Enaines, T. C. Hogg and J. Grove, 
Glasgow. 

8669. Lupricants, J. F. Bennett, and A. and T. H. 
Firth, Sheffield. 

8670, Utitisinc Waste Gas from Furnaces, B. H. 
Thwaite, London. 

8671. SuppLyina WaTER to Fitter Bens, F. P. Candy, 


ndon. 
8672. Drittinc Hotes in Woopwork, J. Macdonald, 


Ow. 

8673 Tar for Drawinc-orr Liquips, G. Barker, 
Stockton-on-Tees. 

8674. Hee. Arracuer, G. Lees, T. J. 
McPherson, and H. Q. Church, Bristol. 

8675. BurnisHine the Epces of Boots, T. Gare, Man- 
chester. 

8676. Dry Soap, W. H. Horton, Manchester. 

8677. Tires, A. E. Grey, Manchester. 

8678. Bonnin Creexs, A. Hitchon, Accrington. 

8679. Warp Beams, W. E. Heys.—(F. Depierre, France.) 

8680. Pickina Motions of Looms, J. A. Steele, 
Dundee. 

8681. BLinD-corps, A. Worsnop, Halifax. 

8682 Raw Joints of Permanent Way, W. Walton, 
Bradford. 

8683. Macuines for Cieaninc Watus, T. F. Wiley, 
Bradford. 

8684. Jornts, J. and H. J. Brookes and P. L. Renouf, 
Smethwick. 

8685. Spoon for Puysic, E. Lehmann and B. Vogl, 


gy me 

8686. rr, Tires for Cycies, &c., T. F. Drew, 

ndon. 

= BattLepores, E. W. and A. H. Hathaway, Bir- 
ming! " 

-— Apparatus for Sirtine, C. H. Stubley, Notting- 


m. 

- SE.r-cLosinc Pneumatic Tire, A. I. Rath, Bir- 
ming! . 

8690. CHLORATE of Potassium, H. Fielder, London. 

8691. Vatves, J. Baldwin, London. 

8692. Hasp and Eye, 8. B. Seidel, London. 

8693. VenTILaTors, G. H. Haywood, Rotherham. 

8t94. Bune for Beer Keos, L. Wagner and J. Marr, 


mdon. 

8695. Dressinc Leatuer, T. W. L. Emden.—(J. FE. M. 
Bourgeois, France.) 

8696. Retease Links for Horses, &c., A. A. Fris, 
London. 

8697. Money Box or Savinos’ Bank, D. G. Brown, 
Birmingham. 

8698. Steeve Links, G. H. Jackson, Birmingham. 

8699. Harnpeninc Feit, H. H., A., and A. Turner, 
Manchester. 

8700. Oprarnine Motive Power, J. Taylor, Glasgow. 

8701. Gotr CLuss, C. Fortune, Glasgow. 

8702. Warmers or Heaters for Piates, A. E. Sarti, 
London, 

8703. Topacco Pipe Cieaners, &c, G. B. Hayward, 
London. 

8704. Cuance Gearino for VeLocirepes, J. E. Wicht- 
mann, London. 

8705. INstRUMENT for ComposinG, &c., CRYPTOGRAPHIC 
Messaces, J. A. Rivington, London. 

8706. Booxs for Stamps, A. F. Purdy, London. 

8707. Dryinc ANnimAL Martrers, W. C. Currie and W. 
E. Rowlands, London. 

8708. Borries, W. Kilsby, Harlington. 

8709. HorsesHor Bank, F. Kirkby, London. 

8710. PLoven Coutrers, F. Kirkby, London. 

8711. Mitk-can, H. King, London. 

8712. Propuction of AtLoys, J. Brock and J. F. Allen, 
London. 

8713. ArsusTtaBLE LappER Brackets, E. Payne, 


mdon. 

8714. Tanpem Bicycves, F. J. Osmond and J. V. Pugh, 
ndon. 

8715. Ciips for Winpow Curtain Rops, R. G. Evered, 
ndon, 

8716. AERIAL, &c., SCREW PROPELLERS, A. Vogelsang, 


mdon. 

8717. Inrants’ Feepine Borties, E. Edwards.—(G. 
Miiller, Germany.) 

8718. CatrLe Foop PREPARING Macuines, E. E. Bentall, 


mdon. 
8719. Ratts for SHort Buinps, &c., I. I. Becker, 
mdon. 
8720. Gioves, J. 8. Fox, London. 
8721. Preventing Saucepans Boring Over, A. 
Muschamp, London. 
8722, ExXaMINiInG SuBMERGED Boptgs, W. 8. Simpson, 


ndon. 

8723. Tonacco Pips, C. E. Challis, London. 

8724. Sarety Pin, J. J. Bailey, London. 

8725. Ice ManuractureE, J. Humes, London. 

8726, TROLLEY-sUPPORTED LapperRs, W. J. Sumner, 


London. » 
8727. INpoor Game, C. W. Faulkner and W. Appleton, 
London. 
8728. PortTABLE Stanps for Spirit Stoves, J. Hudson, 


London. 
8729. Storprine the CLosine of Winpows, A. Lewin, 
mn 


on. 

8730. ExecrricaL Batrery Supports, T. Froggatt, 
a, tuscraic B 'T. Froggatt, Lond 

8731. E.ectric Batrertes, T. . on. 

8732. Corsets, A. Fitton, London. 

8733. ELecrric Firrand Burciar ALARM, H. Dawson, 
London, 

8734. Box or Hotper for Cicars, &c., W. F. Sarjeant, 
London. 

8735. gem W. H. Palmer and W. Gibson, 

mdon. 

8736. Nut-Lock, G. G. M. Hardingham.—(H. W. Arm- 
strony, United States.) 

8787. CaRpBoARD Boxgs, A. J. Boult.—(C. David and 
Son, Austria.) 

8788. Steam Generators, 8. Pitt.—(la Compugnie 
Internationale pour U Exploitation des procédés Adolphe 
Seigle, France.) 

8739. RarLway Sionat Lever Prates, A. G. Evans, 


London, 
8740. Scissors or Suears, BE. Nowill.—(Z. F. Macgeorge, 


nce, 
8741. SPEED and Power Gear for Cycuss, P. A. Causit, 
London. 





8742, Exastic Composite Tires, J. R.-O. y Aviza, 
London, 








8743. Lamp Wick Tuse Sueatu, H.C. Blaker, London. 
bs pt a Compounn, F. Goracci and A. Anselmi, 


8745. Borrte Opener, C. T. Bull and C. T. Bull, 
London. 
bay > le LEATHER PERFORATING Macuixzs, O. Robinson, 


on. 
8747. Apparatus for Lowerine Weiauts, E. A. Wyatt, 


London, 
8748. Worm Gear, O. W. Ketchum, London. 
8749. Winpows, Z. Leroux, London. 
8750. Typz-wrirers, L. H. Vaughan and W. E. Evans, 


London. 
8751, SHoe Fastentine, A. H. G. Hobson, London. 
8752. Device for CLosina Steam Cuests, A. Stutzer, 
London. 
8753. Savery Pin, A. Richau, London. 
8754. Spring Toot Cutivators, F, I. Massey, 


ndon. 
8755. Makino Boxes for Frowers, H. A. Costerton, 
Brighton. 


8rd May, 1894. 
8756. Detacuinc Horses from Venicies, W. Steusloff, 
ndon. 


8757. CENTRIFUGAL Lusricators, T. E. Mitton, Bir- 
mingham. 

8758. GLove Hook, G. H. Reader, Sheffield. 

— Too. Bac ATTACHMENT, J. J. Keating, 

ublin. 

8760. CoLLaPsIBLE Boxes or Cases, W. E. Walmsley, 
Liverpool, 

8761. Evecrric Fire ALarRM, A. Archibald and G. Tarry, 


Glasgow. 

8762. VaLves for DistrisuTine Fivuips, F. W. Reed, 
Manchester. 

8763. Gearine of Bicycies and Veuicies, H. W. 

orne, Glasgow. 

8764. Mecuanicat STokers, J. Proctor, Manchester. 

8765. Merauiic Boxes, J. F. Wood and ©. Dunn, 
Bi ham. 

8766. Papen Manvuracturg, J. P. Cornett, Newcastle- 
upon-Tyne. 

8767. Dygeinc TextiLe Warp Yarns, F. Barraclough, 
Bradford. 

8768. Liquip Measurinc AppuLiance, W. C. Howard, 
Bristol. 

8769. CameRA Rotary SHvutTreR ADJustmEnt, W. J. 
Lees, Nottingham. 

~~ ~~ wee Corks in Water Bort.es, E. Anthony, 

istol. 

8771. Fires for Hotpinc Letrers, &c., J. Whitehead, 
Birmingham. 

8772. Revotvine Bau Pen, J. W. Collins, Hudders- 


field. 

8773. ELecrric Fire ALARM Time Catt, F. H. Dennis, 
Chelmsford. 

8774. Screw Prope.iers, J. Hamilton, oo. 

8775. ScREW PROPELLING Apparatus, J. ilton, 
Glasgow. 

8776. Cuimngy Por Construction, R. Bolton, New- 
castle-on-Tyne. 

8777. Atracninc Morrizs to Coiiizry Corves, J. 
Lordfort, Barnsley. 

8778. PROPELLING AEROsTATIC VessELs, R. Czygan, 


Germany. 

8779. VENTRILOQUIAL Boxine Ficures, W. N. Harra- 
dine, London. 

8780. RaILway Mixx Cans, F. H. Freeth, London. 

a Meta, WHEELBARROW WHEELS, W. 8. Bradley, 


gham. 

= Securine CarriaGe Doors, W. F. Atkin, Man- 
chester. 

8783. Crip for Hotpine Cicars, L. W. Hall, Winder- 
mere. 

8784. Spinnine Frames, J. Mackie and A. W. Metcalfe, 
Belfast. 

8785. ManuractTureE of Box Spanners, R. L. Kirlew, 

anchester. 

8786. Hex. Tip for Boots and Sxozs, W. Peake, Man- 
chester. 

8787. Construction of Stain Treavs, J. T. Andrews, 
London. 


8788. TeLescore Cup and Tung, W. E. Tidy, Havant. 
8789. Storpinc TexTILe Macuings, J. Jones, Ashton- 
under-Lyne. 
790. Exrractine GoLp, M. T. Brown.—(J. C. Preston, 
Australia. 
8791. OatmzaL Grinpinc Macuinery, E. Mather, 
Glasgow. 
8792. Button Fastener, 8. Morris, Glasgow. 
8793. ATracHING ADHESIVE Stamps, 8. F. Pichler, 
Lendon. 
794. ELECTRICAL TELEGRAPHIC APPLIANCES, P. E. M. 
Bastion, Birmingham. 
8795. HoLpEeR for TELEPHONE RecEIvers, A. Connell, 
London. 
8796. Sprinc Matrresses, G. Lamb, London. 
8797. Grarmn Evener for Harvesters, F. C. Almont 
and W. B. Stevens, London. 
8798. Crane for OveERaTine Lirtine Tonos, J. F. A. 
Smith, J. M. Bryant, and L. D. Ullan, London. 
8790. Vesset for the Reception of Unive, J. D. Rush, 
mdon. 
8800. ProreLiine Boats, H. Hoeft and M. Langstadt, 
London. 
8801. bao Dums Bg ts, J. Gibbons and A. E. Sims, 
mdon. 
8802. AmmuniTION for FirE-aRMs, &c., L. Clement, 
London. 
8803. IMpERVIOUS ENAMELLED Packacs, C. Jensen, 
London. 
8804. SELF-HEATING Sap-1Rons, J. Bolgiano, London. 
8805. Matoues, &c., G. W. Thomas, London. 
8806. WATERPROOFING ABSORBENT Matrers, G. W. 
Thomas, London. 
8807. PRoTEcTING MAGNETIC NEEDLES, J. S. Gisborne, 
London, 
8808. ELecrric Batteries, R. M. and A. McDonald, 
Glasgow. 
8809. SpLasHBoaRDS of Spinninc Frames, W. Duff, 
Glasgow. 
8810. TURNING OveR Leaves of Music, R. Rasmussen, 
m. 


8811. SHurriecock, C. E. Challis, London. 
8812. JacquarD Apparatus for Looms, Siemens Bros. 
and Co, Ld.—(Messrs. Siemens and Halske, Ger- 


many.) 
8318. ELecrric Conpuctor, Siemens Bros. and Co., 
Ld., and W. Dieselhorst, London. 
8814. PRESERVATION of Ecos, A. C. Sterry, Croydon. 
8815. Execrrotytic Cexis, L. and R. L. Mond, 


mdon. 

8816. Frames for Wire Mattresses, T. Hilton, Man- 
chester. 

8817. Botties, C. H. Gray, London. 

8818. CoNVERTIBLE CHAIR and Covucn, J. W. Morris, 
London. 

8819. CyciEs, P. Vultier and M. Zwick, London. 

8820. GripPinc or Hotpine Device, H. M. Knight, 


on. 
8821. VERTICAL TuBULAR Borers, E. F. Edgar, 

mdon. 
8822. WARMING Rooms, The Right Hon. W. Amhurst, 

London. 
8828. TRANSMITTING SicNAs, &., J. A. L. Dearlove, 
Gordon, 


on. 

8825. ConpucTING Execrricity, The Electric Installa- 
tion Co., Ld., and E. L. O’Brien, London. 

8826. Toy or Musica, INnsTruMENT, H. Parson, 
London. 

8827. VeuictEs, R. W. Thomas, London. 

8828, PREVENTING DisPLACEMENT of Sicuts, H. H. Gren- 
fell, London. 

8829. Foiprne Bicycizs, M. B. Ryan, London. 

8830. PostaL Wrappers, &c., A. E. W. C. Gleichen, 
London. 

8831. Wiwpow Fasteners H. C. Foskett, London. 

8832. Cycle Frames, E. Verschave and H. Bedet, fils, 


ndon. 
8824. DouBLE- FORKED Drawers, G. H. 





ndon. 
8833. Captive Batt Apparatus for GoLr, R. Graham, 
London. 


8834. Macuinery for Raisixc Water, E. Pellas, 
London. 

8835. ELecTRICAL Propuision of Cars, W. J. Still, 
London. 

8836. Weica'nc Macuines, J. 8. Millar, London. 
8837. Vioi1ns and other Instruments, G. Chisholm, 


on. 
8838. Ex.ectric Fuses or Cvur-outs, J. Pillischer, 
London. 
8839. Sprayine Device, R. Wallwork and A. C. Wells, 


on. 
8840. Pararrix Lamp Burner, &, C. H. Gosling, 
mdon. 


4th May, 1894. 

8841. Spring Hus Wueet, J. Buchanan and A. W. 
Knotts, London. 

8842. Lirtinc Grate for Rances, E. G. Reeve, 
Norwich. 

8843. Se_r-sustarnine Brakeand Lirt Gear, J. Such, 
Cheltenham. 

8844 Sowinc Macuines, D. Doyle and J. Farrell, 
Youghal. 

8845. Carryinc Exectric Licut, J. L. Phipps, 
Oxford. 

8846. Fixine Letrers and Ficures on Grass, J. Chew, 
Birmingham 


8847. CenTRaL DRravont O11 Lamps, H. Walker, Bir- 
ming ‘ 

8848, CyLinpErs for Carpine Enornzs, W. W. Claytor, 
Leed 


8. 

8849. SprnDLEs for Cap Spinninc Macuryes, T. Slingsby, 
Keighley. 

8850. Hooks and Eves, H. G. Hellier, London. 

8851. CARBURETTING Coat Gaszs, J. H. Hilton, Tox- 
teth Park. 

8852. Oven Heater and Heat Conpuctor, D. Long, 
Ashton-under-Lyne. 

8853. Winpow Sasu, &c., Fasteners, W. Nicol, 


ar: 
8854. TeacuInc Reapino in Scuoots, J. H. Towers, 
uthsea. 
8855. Arrixtna Mounts to Cun, &c , H. Allday, Bir- 
ham. 


ig . 

8856. Wat Looxinc-GLass ApsusTER, J. R. H. Cogger, 
Wakefield. 

8857. Covers for Dust-Bins, F. Newby, Ipswich. 

8858. SEWING-MACHINES, . Parsons, Chichester. 

8859. Looms for Weavine, W. Rodger, Glasgow. 

8860. MovaBLe Guipe for Derrick Carns, W. 
Andrews, Galway. 

8861. Letrinc-orr YARN from Looms, C. W. Lancaster, 
Manchester. 

8862. Car Couriers, F. Bosshardt.—(7The Brown Avto- 
matic Car Coupler Company, United States.) 

8863. Partitions for BorrLe Packine Casgs, P. 8. 
Brown, Glasgow. 

8864. Hat-pins, F. Drinkwater and W. I. 
G e 

8865. HoLpine Trousers in Position, J. W. Helliwell, 
London. 

8866. Spanner or Dir-HoLpEr, J. R. Cooper, Bir- 

hai 


a m, 

8867. New Bases from Benzipinz, J. H. Liitkeher- 
mdlle, Huddersfield. 

8868. Dzoporisinc Commopss, E. Leslie, London. 

8869. Writinc Cases, C. G. Goord, London. 

8870. Boor SoLz Sewinc Macuines, H. K. Bridger, 


Scott, 


on. 

8871. Hypravuic Morors, J. Molas, London. 
72. CasH Reoister, W. J. Griffiths, London. 

8873. Music Lear Turner, 8. H. Redmond, London. 

8874. CLorHes WasHinc Macuines, J. F. Philow and 
J. H. Reed, London. 

8875. CLoTHEs Pin, H. C. Griffin, London. 

8876. WATER-CLOSET FLUsHING CisTERNs, C. J. Jones, 


mdon. 

8877. Trap and Fiyine Tarcet, A. Gordon and E. K. 
Irwin, London. 

8878. Conveyinc CinpER from Furnaces, W. Moore, 
London. 

8879. Preumatic Trres, 8. Lee, London. 

8880. Traps for CatcHING ANIMALS, A. Heslip, Liver- 
pool. 

8881. PHotocraPic Cameras, J. Gage, Liverpool. 

8882. Inrusor for use in Maxine Tega, E. Cunningham, 
Liverpool. 

8883. Screws, 0. Charney, Liverpool. 

8884. Stove for Consumine Reruse, M. W. R. Seipp, 
Liverpool. 

8885. Botrie Lirt, E. R. Bartholomew, London. 

8886. CRADLES, &c., G. H. Webb and H. M. Walker, 
London. 

8887. MANUFACTURE of SuPER-PHOsPHATES, F. W. Saat- 
mann, London. 

8888. ATTACHMENT for CHAIN-DRIVEN CycLEs, T. M. 
Lewis, London. 

8889. Manuracture of Cyanipes, O. Imray.—(Goerlich 
and Wichman, Germany.) 

8890. ConsTRucTION of TURNTABLES, &c., W. Gould, 


ion. 
8891. WHEELS of Bicycies, W. Doig, London. 
8892. AppiTions to SporTinc Cans, &c., E. James, 


mdon. 
8893. TREATING VEGETABLE SuBsTances, E. Cadoret 
A. Jost, London. 


8894. TREATMENT of GeLATINE, J. Rees, London. 

8895. Exectric Storace Batrerigs, F. 
London. 

8896. PREVENTING ACCIDENTs on Raitways, A. Joseph, 


King, 


London. 
8897. DaTE-RECORDING Hanp Stamp, E. M. Richfor’, 

mdon. 
8898. CicaR CuTTER and Pipe Stopper, L. Rothman, 


mdon. 

8899. Apparatus for Coatine with Tin, H. F. Taylor, 
London. 

8900. Sarety Matcu-Box, L. A. Schidttz-Christensen, 
London. 

8901. Birce Kee for Snips, &c., H. G. Dallimore, 
London. 

8902. Returninc Water to Boiters, W. A. Clark, 
London. 

8903. GARDEN Szats for Pusiic VEnIciEs, G. Woolley, 
London. 

8904. ManuracturEe of Grass Batis, B. A. Spaull, 
London. 

8905. MANUFACTURE of Buttons, R. Elsdon, London. 


8906. Compounp Eanes, C. J. W. van Reede, 
London. : 
8907. HEEL-BURNISHING Macuing, J. O. Collins, 


London. : 

8908. Lockina Devices for Cycies, F. Saurbier, 
London. 

8909. Lock and Key Device, D. Harper.—(M. ¥. 
Dessau, United States.) 

8910. Construction of VENTILATORS, J. Bouhon, 


on. 
8911. Wnritinc-TaBLes, &c., C. Borm and L. Borm, 


on. 

8912. Tips for Parasot Riss, F. D. Stammers, 
London. 

8913. Posrat and like Wrappers, J. G. Lee, London. 

8914. Dress Buttons, F. Skellern, London. 

8915. ApvERTISING, T. Sugden, London. 

8916. Martrressgs, J. Schrimpt, London. 

8917. ELEcTRO-DEPosITION of Metats, H. Alexander, 
London. 


5th May, 1894. 


8918. Harrpins, A. Hayward, London. 

8919. VoucHER CHECK TILL, J. W. Blakey and W. H. 
Jackson, Leeds. 

8920. Cycte Bearinas, W. F. Taylor and G. J. 
Philpott, Croydon. 3 

8921. SuRGicaL DressinG-casE, J. P. Thomas, Cheiten- 
ham. 


8922. Surrs Bortoms, J. Muir and J. E. Muir, Liver- 
9998. Curtine Wire, J. M. Sellers and W. Taylor, 


Keighley. 
$924. ELectric GENERATING APPaRaTUs, C. Langstone, 





B. Young, and J. A. Ewins, Birmingham. 
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8925. CoLtapsisLe Boxes, H. and A. W. Stevenson, 
Manchester. 


8926. Jomunts of Press, J. Kilpatrick, Glasgow. 

== A Cousme Sasut andl’ Carr, R. Hart, 
iw. 

8928. ns, G. Taggart, Glasgow. 

8929. Preventinc the Droppine of CanDLE GREASE, J. 


Farmer, 
8930. Bacs for Fisuine, E. R. 8. Bartleet, Birming- 
= G. Gerrey, 
ooan ~——_ Roiiers for Fisrous MaTEeriazs, J. 
McQueen, Manchester. 


8933. Carp CLoruine, J. H. Roberts, Bradford. 
8934. Weavinc a Speciat TUBULAR Fasric, W. Bowden, 
Manchester. 


apes for Wuixrows, &c., 


8935. CycLe HANDLE cancel ApJusTMENT, J. 
C. Renouf, Guernse 

a Macutse for Eanunsane Bortiss, W. Thornhill, 

89387. 


ay Dress Srays, C. Marx.—{l. F. Howe, United 


‘AULT-sTOPPING Apparatus, W. J. Riley, Man- 


8939. AuTomaTic SHutrLe Guarps, J. Thornton and 
H. Thornton, 
8940. Arranarve for Fiuuixe Brewers’ Casks, A. 
anh 
Seemann * CoRRESPONDENCE, &c., D. Sewell, 
eto 


a BRACKET and Cup to Support Grasses, S. Mason, 
8943. Derricxs, W. E. Hutchinson and A. E. Newton, 
London. 


8944. Guarps for Srzam Borter Gavce Gvassss, F. 
oun (i ~s Sen olen tneetetee 
-poes, &c. lor, " 
8946. Canponerrixe Gas Lamp, T. B. Harrison and G. 
W. 8. Hudson, London. 
8947. jz for Cyrcuzs, J. H. Taylor and W. Taylor, 
8948. Laven WeicHinc Macuines, J. H. Sowerby, 
London. 


= Corter Cans of Drawinc Frames, T. Hiton and 
. Shaw, London. 
so. Surecrixe Suirs with Fort, J. McKirdy, 


on. 

8951. Lapres’ Sxrrt, J. o, London. 

8952. Ruiers, W. Kirkbride, Li 1. 

8958. VeLocirepss, J. M. Si yo 

8954. Pruxtnc IMPLEMENT, ito. {T. EB. B. 
Mason, United States.) 

8955. ADJUSTABLE a Fenper, I. A. Ritz, 
London. 

8956. ComBrnaTion Toot, T. Harris and J. Feucht, 
London. 


8957. DispLay Stanp, J. H. Barker, London. 

8958. GaLtocusg, Countess C. “\ London. 

8959. Sprines for Furnirure, G. H. Rubery, jun., 
and J. London. 

Se, Factas, Sicn-Boarps, &c., H. Grueber, 

8961. Trres, G. L. Holloway, London. 

3962. Ma for Stickisec Pixs, R. R. Beard.— 


CHINERY 
(T. os United States.) 

8963. Compounp Ratcuet Gear, T. R. Blackett, New- 
=ipantly 


i. 

8964. BLzacuine Parser Pu.p, J. W. Abom, London. 

8965. Maxine Derercents, B. Weigel and J. Hands, 
London. 

8966. Om~isuses, W. H. Blakeney, London. 

8967. Urinisinc Otp Tix-pLate, F. Redman and the 
London and Provincial Tin-plating Company, 
London. 

8968. PuorocrarpHic Printinc Frames, E. H. M. 


London. 
8969. Dyvzinc Corton, G. N. Midwood and C. Edmes- 
ton, Manchester. 
8970. AmBuLaNcE CoucHEs or STRETCHERS, F. Hessing, 
London. 


8971. Prosectives, R. A. Hadfield and A. G. M. Jack, 
London. 


8972. Seconpary Barreziss, F. Griffin, London. 
a me Vessets for Liquips, W. A. 8S. Benson, 


8974. Maxtne Gas, T. G. so) London 

8975. G MACHINEs, lard and G. Bray- 
, London. 

8976. Ghemaneme TELEGRAPH CaBLEs, W. 8S. Seaton. 


on. 

8977. Buripine Stans, G. Beckert, London. 

8978. Maxine Icep as a W., S. M., H. W., and 
ery, Wal 

8979. HoT-ain Enotes, D. A. _y London. 

8980. Merers, K. Fraser, jun., London. 


7th May, 1894. 
8981. Prepayment Gas Meters, A. G. Sutherland, 
London. 


8982. Dymano-zLectric Macuives, T. B. Grant, 
London. 


8983. Hancixc Curtains, C. 8. Bookey, Derby. 

8984. Macutwes for Pressinc Bricks, W. H. 
and J. 8. Pullan, Leeds. 

8985. Music Lzar "TURNER, Ww. ~~ London. 

8986. 4 - — Carrizr, D. Morrison and J 
Lang, Edinburg’ 

8987. APPARATUS a for Twistinc Yarns, J. R. Cud- 
worth, 


Mann 


8988. THe Anti-Tannic Tea InrusER, J. W. Hame, 
Norwich 


8989 SprnpLe Bearineos of Rovinc Frames, J. Hynes 
D. Hilton, Huddersfield. 

8990. Macuines for Prantxc Metat, W. Anderson 
and G Ric and Co., Broadheath, near Man- 
chester. 

8991. GrawuLatinc CaLcareEovus, &c., SuBstTaNces, J. 
Turner, Keighley. 

8992. BEearinas = Rotary Sxarts, J. B. Summer- 
scales, Keighley. 

8993. Ascasmnanes of Gam Drums, J. Heywood, Man- 
chester. 

8994 Comsrxe Macurives, B. A. Dobson.—(E. W. 
Atkinson and F. Bottomley, United States.) 

8995. Brrs for Ripivc Purposes, J. Sumner, jun., Bir- 


mingham. 
8996. Gruypinc TzeTH of Wire Carps, W. Noton, 
Manchester. 
8997. Sasu Stor, F. Hitchmough. Liverpool. 
£998. Covers for Bort zs, &c., E. Shuter, London. 
8999. Paper Fastener, H. O. Roberts, Gloucester. 
9000. Presses for Maxinc Ties, &c., T. O. Bates, 


Barnsley. 

9001. Guarpinc the Opzntneos of WELLS, L. and T. A. 
Bell, Bradford. 

9002. MepicrnaL peeaee for Toornacue, &c., E. 


9003. DamPERs, T. W. Rogers, Bournemouth. 
9004. ee of Acetate of Leap, J. F. Hutche- 


son, G 

9005. enmmenems, T. Royle, Manchester. 

9006. IncomBusTIBLE Wick for Lamps, A. Mager, 
London. 

ge A — Civs3, J. Gibbons and A. E. Sims, 

9008. Bearixes for VeLocip. pes, W. F. Taylor and G. 
J. Philpott. Croydon. 

9009. Hanp Orzratep Naiinc Macurves, F. Cutlan, 
London. 


9010. Cycizs, W. ereau, London. 

9011. Wixspow Guarps, J. C. Meyer, London. 

9012. Pittar Caps and Bases of Lamp Stanps, F. W. 
Green, Birmingham. 

9018. A CLassivizr of Newspapers, &c., H. Wetzel, 


London. 
a Rack, R. W. Barker.—(A. Forbes, United 
. Fiskinc Apparatus, W. R. Lamb, London. 
9016. Cas, J. Offord, London 

9017. EXPLosive ComPounp Preparation, H. J. P. 


el, London. 
9018. Toy, R. B. ital, London. 


9019. Nozztz or Jer Spreaper, W. B. H. Drayson, 

9020. Boor and Suor Soiz Coverine, A. J. Inston, 
London. 

9021. SOLDERING wa 4 W. Woolnough, London. 


9022. Cycie Lock, 


don. 
9023. Merson of es DDRESSES, W. R. McKay, 
London. 


9024. Dress Parrern Makino Apparatus, M. Poveraj, 
London. 
oe. Senn Hanp Cameras, J. Theobald, 
a = ~~ the Waeets of Veuicies, F. Hughes, 
9027. a? “HEATING, &c., Apparatus, G. L. Berry, 
9028. Twist Lacs Fasric MaNuFACcTuRE, W. H. Farmer, 
mdon. 
9029. Stupive Seats for Dog-carts, &c., H. Brittain, 
London. 
9030. ong 7 J.T. Gent, A. W. Staveley, and I. H. 
ion. 
9031. Waeets, L. M. Dieterich and E. Eschenbacher, 
9032. DupLicaTinec MemMoranpvUM Books, W. H Rodden, 
London. 
9033. Apparatus for Heatinc Veuicies, J. Hausen- 
Loni 


blas, $ 
9034. Sianat Lamps, B. Mott and P. V. McMahon, 
London. 


9110. Cocks, J. Dewrance and G. H. Wall, London. 
9111. Woop-pLaninc Macutnes, N. Tailby, London. 
9112. SupportTinc Freepine- sorties, J. E. Oliver, 


ion. 
9113. Apparatus for Dryine Hops, C. W. lronmonger, 
London. 


9114. Trap, C C. B. Whyte, London 

er! Laue Giasses, 0. Imray. - W. Culverwell, Cape 
ny.) 

ole. "ATTACHING Suarts to Mart-carts, C. Coleman, 

- MAGNETIC 


Toots, P. Jensen. — (¢ 





nda, 
9118. Miners’ Savery Lamps, G. Payne.—(W. # Field, 
Australia 
9119. View Finpers, H. Gill and A. L. Adams, 


London. 

9120. Venwpine Macuines. H. H. Lake.- (4. Keith, J 
P. Tirrell, and J. W. Willard, United States ) 

9121. Spuvninc Macarnery, E. K. Baker, London 

9122. Macuines for Makinc Parer Boxes, C, W. Gay, 
London. 

9123. Erecrric Rattways, H. 8. Maxim, London. 

9124. Harrpiss, C. Adams-Ran: ndon. 

9125. Weicntno Macuines, H. Moore, London. 

9126. Wixp Motors, C. P. eson, London. 

9127. Freezers, L. Roberts and H. G. Roberts, 


London. 
9128. Maxine Ice-cream, L. Robertsand H. G. Roberts, 
Lond: 


ndon. 
9129. Exvectrotysis, H. Blumenberg, jun., London. 
9130. — Irons, C. F. Stout and H. B. Stout, 


9131. Brwixe Macuines, H. H. Lake.—(Jones Spec'al 





on. 

9040. Rattways, W. J. Bennett, London. 

9041. UnperFRaMess for Veniczs, J. J. D. Cleminson, 
London. 

9042. Hearse and Movurnine Coacn, E. Rochester, 
London. 

9043. Racquets for Lawn Tennis, &c., W. J. Brown, 
London. 


_—. cara PowveRr, F. Christy and J. A. Norris, 

ndon. 

9045. WarTer-cLosets and Urinais, H. I. Dakin, 
London. 

9046. CanpLE Howpers or Sockets, H. Rongier, 
London. 

9047. Briquerrzs Maxine Macuinegs, 8. O. Holmes, 
London. 

9048. Vatves for Stzam Encines, A. J. Boult.—(Laus- 


mann, ———.) 
9049. AnaLysinc Gases, E. A. Uehling and A. Stein- 
bart, London. 


9050. Roap Veuicizs, A. J. Boult.—(H. Farjas,: 


France.) 
9051. Cicars and Cigarettes, R. A. Merz.—(0. Merz, 
Switzerland.) 
we — BrusHixc Macuines, H. W. Knemeyer, 
mi 
. Fastenrnes for Puotocrapnic Suipss, H. J., 
A. S., and G. A. Spratt, London. 
a Svoar, &c., H. H. Lake.—(A. L. Tédesco, 


0056. "‘Transixo Hops and other Piants, R. B. Eggar, 


9056. Hooxs and Eves, F. W. Wall, 8. Martin, and J. 

Hi London 

9057. P. Hamonic and P. 
Pansard, 

£058. Hotprxe Pencits in Position, R. Aubrey, 
London. 

9059. ToBacco Pipss, C. Peterson, London. 

8th May, 1894. 

9060. Governor for Fexp Pumps, J. Thomas, London. 

9061. Beve, Gear Wuee. Teets, A. G. Brookes.—(G. 
B. Grant, United States ) 

9062. Pap Truss, 8. Steed, Brighton. 

= Gas Sroves, G. Rice and J. “ Wooding, North- 


9064. AttacHixc Covers to Tires, E. Illingworth 
Bradford. . j 


Sappie for VELOCIPEDE®, 
London. 


9065. Mounts for Meratiic Bepstgaps, 8S. I. Whit- 
field, Birmin; 5 
9066. Braxes for Wuerts, F. T. Jackson and H. W. 


Dover, Leicester. 
9067. Covers of Disnes, J. W. Dixon and A. Thomp- 
son, 
9068. a over Leaves of Music, E. Richardson, 


9069. Cueck to Fiyinc fuutties, J. Stead, Leeds. 
9070. Toys, J. Walker and C. H. T. Bikker, jun., Bir- 


9071. Detection of Waste Water, J. Berry, Dublin. 
9072. A Porson Guarp and Cork, W. R. Maud, 


ontefract. 
9073. Pwgzumatic Trre for Cycies, J. T. Grey, South 
Shields. 


9074. Hexis of Boots and SHozs, J. Craven, Leeds. 

9075. An Improvep Hoop, J. Tucker, Bristol 

9076. Toots for Borrxc Metats, W. Anderson, and G. 
Richards and Co., Ld., Manchester. 

9077. CHuRNs for Manuracturinc Butrer, W. 
Vincent, London. 

9078. Carp CLoraine, J. H. Roberts, Bradford. 

9079. Sprswine Corron and other Frsres, A. Vimont, 
Manchester. 

9080. Apparatus for Hotpinc Powper, J. C. Michael, 
Manchester. 

9081. Expansion Gear, W. Cameron and J. Cochrane, 
Barrhead, N.B. 








9082. CorN-OPERATING Macurnes, V. and E. C. Robbins, 


ion. 

9083. Pepa, ArracumMent for Orcaxs, G. Eadon, 
Swansea. Egham 

9084. SPooL-HOLDER, J. Burgess, 

9085. CanpLestick, G. A. and W. Thornhill, Staple- 


9086. Tramcars, &c., G. G. Rayner, Liver- 
poo! 

9087. VentrLators for Rarrway Vans, H. T. Johnson, 

9088. Bracker for Cornice Boarps, C. and K. Fulton, 
Burnley. 

9089. Tire for Cycizes, G. W. Pridmore and T. J. 

Stu yoo London. 

, — TING LEATHER, Skins, &., R. Combret, 

a a Trousers in Warpropes, W. R. 

9092. Steam Enornes, P. M. Justice.—(The Richmond 

Locomotive and Machine Works, United States.) 

3. a A. Suiter, London 

ane) J. Boult’— —(C. Spiro, United 

- Lamps, W. P. Thompson. —(G. Zimmermann, 

eTMany. 

9006. Toy Ms H. R. T. Coffin, London. 

9097. ORE-ROASTING FuRNACEs, H. F. i London. 

9098. Lirz-Buoys, T. H. Robson, Liverpool. 

—— ys Horpers, A. J. Boult. —(C. Spiro, United 

tates. 

9100. Arm Fitter for VentiLation, F.C. Woodhouse, 
London. 

9101. TypocrapH Macuines, R. Haddan.—(£. Werner, 


Dnited States.) 
9102. a for Piayinc a Game, J. Howells, 


9094. Typewriters, A. 


ion. 

9103. Sicutmurc Devices for Cameras, J. B. Weber, 
on. 

9104. Heatixc Apparatus for Drinxs, W. Rausch, 


e. 

9105. PortaBLe Banpacinc Tanz, 8. Lichtenstein, 
e. 

9106. 1NG Presses, J. Oster and A. Joisten, 

9107. Breakinc-up Streets and Roaps, H. Lewis, 


9108. AvromaTic CoupLers for Orcas, J. V. Pilcher, 
9109. Motors for Opzratixc Pumps, L. H. Lioyd, 
London. 





United States ) 
9182. ee “WALL Surraces, A. McLean, jun., 
London. 


91338. SHuTTLE-cHeckinec Apparatus, 8. Hopkinson, 
T. Leach, and J. Kay, London. 

9184. Opomerters, T. Schroeder. London. 

9185. Toot for Wrraprawine Vent Peas, F. Hughes, 
London. 

9136. Privimsc Presses, C. A. Day.—(B. L. Forbes, 
United States.) 

9187. Printina Presses, C. A. Day.—(E. L. Forbes, 
United States.) 

9138. Supports for Mures, C. A. Day.—(The Drill 
Spool Support Company, United States.) 

9139. PaorograpHic Cameras, A. G. Campbell, 


London. 
9140. Atracninc Tires to Wueexs, L. Schramm and 
Judd’s Paper and Stationery Company, Ltd., 


London. 
9141. Apptiances for Piayixe Goxr, J. E. Ransome, 
Londo 


mu. 
9142. Sewino-macuines, W. H. Brickley, London. 
9143. Drawinc-orr Liguips, F. H. Nalder, C. W. & 
Crawley, and A. Soames, London. 
-_~. © Liquip Soap, H. F. Weichbrodt and E.S8 Hirsch, 
mdon. 








SELECTED AMERICAN PATENTS. 
From the United States Pate Patent Office Official Gazette. 
512, re. Vacuum Pump. &. I R. P. Ashwell, Newark, N.J., 


A. Vandeyrift, New York, N.Y. — Filed 
_f- ae 1893. 





Claim.—(1) The combination with the eee of 
an exhaust pump, having an induction a. located 
midway may ha onde, of movable heads forming 

tye and a piston- 


lee cal expansible pment in the —_ 
der and Seeing ports portions of increased diamete’ 











for raising the heads from their seats, = set forth. (2) 
The wee Na with the cylinder of an exhaust 
pump, of the movable cyl heads een 
eduction valves, a piston-rod passing through ex) 

sible packings in said heads, a piston fixed to the rod, 
which is of increased diameter on each side of and 
pret predetermined distance from said piston, as set 


512,858. Gear ror Drivine Smatt Macuines, H. 
B Leichardt, near Sydney, New South Wales.— 
Filed March 28rd, 1893. 

Claim.—(1) The combination with two sections 
of a sectional shaft provided with a forked 
coupling eae Aad of a coupling block, and ble 

votal connections between the block and the said 
lorked reg said connections ed at right 
angles to each other and to the major of the shaft 
sections, for the set forth. (2) In a machine 

, the combination with the driving 
shaft section A ig a bevel pinion «’, a bearing 

for said shaft, and half c4 provided with a 

sleeve fitted to the bearing, the stud c? screw-threaded 

at its outer end and the double crown wheel C revo- 
luble on said stud and gearing with the aforesaid 


5 i2es8) | 





me 


tA a my road 
wa whedk, ab tA 
c3 similar to 
provided with an “pert 
of the ay and a nut 


—<—<$—— 
512, ea Porryinc Toor, 7. Wit ili. 
nada.—Fited July Sit, 1898, °°" Nllinkact, 


oat puttying tool, comprisin 
ha a nozzle at one end, and a handle nastaiy 
from the other end, a piston working in the body a 


512,930) 






provided with a racked piston-rod, a pinion mesh 
=— piston-rod, and means for operating the 


513,261, Revorvino Vice, 0. Eisele, Carlsrud e, —Filed 
ater lat 1808, Sean 3 
aim.—In a vice, the combination of a 
with a split stock A,a tubular wpindie 0 hans robe 
rotate in said stock, screws extendin * ws “y Pies 
stock for holding the spindle, jaws ry | 8wivelled 4 
said spindle, a tubular slide F located within the jaw 





—— 


Oe re 






indle and carrying jaws a’ arranged 

the j jaws a b, a screw spindle and nut for mone oe 

slide F longitudinally within the spindle, a pin'h fe. 

determining the vertical and horizontal Positions of 
the jaws, and a connection between the spindle and 
slide, substantially as described. 

513,270. Process or AND APPARATUS FOR MELT xo 
Merats ey Means or Exgcrriciry, 4. F. W. 
Sock seek. Hamburg, Germany, — Filed September 

t 
Clainm.—In an apparatus for melting metal 
other substances by electricity, the combination, with 


— iy hhbiniii}- 
Sv. é 





an electrode composed of the metal or substance to be 

melted, and a carbon electrode, of a crucible and a cap 

on the "crucible, the electrodes being located within 
said cap, substantially as set forth. 

513,367. Bearinc ror Stream Tursines, (, 
Parsons, Newcastle-on-Tyne, England.— —Filed nly 
27th, 1898. 

Claim.—(1) In a bearing for a turbine spindle, the 
combination with a central bush, of surrounding con- 
centric bushes, some « which are formed in segments 


to serve as 8) oe da a provided with means 
for — liquid, in which the bushes are im- 
mersed, es being fitted easily and having 
interposed aii uid films, whanahy a slight lateral move- 


ment is permitted for the pu arresting vibra- 
tion of the spindle, substantially as described. (2) In 


a bearing for a turbine spindle, the combination with 





a spindle, a ceutral bush and surrounding concentric 
bushes immersed in liquid and having interposed 
liquid films, of a longitudinally divided thrust = 
nag with means for adjusting one half of said 
lock lon a, ring facings on the sing 
portions e thrust block and s ‘dle, and a casing 
vided with, openings for admitting liquid to the 
it block and bushings, substan’ as described. 
(8) In a bearing for a tur “kh, spindle, the combination 
with the » ie J having ring cing 3 J3, and the 
central bi by bushes or 
tubes a 6 c, of the longitudinally divided t thrust block 
L L’ provided with internal ring faces L3, means for 
adjusting one half of said thrust block, and means 
for supplying a liquid to the bushes and thrust block, 
substantially us shown and d bed. 











Epps’s Cocoaing.—Cocoa-Nib Extract. (Tea like. 
The choicest roasted nibs (broken up beans) of the 
natural Cocoa, on being subjected to powerful 
hydraulic pressure, give forth their excess of oil. 
poe for use a finely-flavoured power, ** Cocoaine,” 
— which, when prepared with boiling water, 

has th e consistence of tea, of vice it is mow with 
many peneficially taking the place. Its active 
i Elon being a Tonto ave stimulant, supplies the 
out unduly caer the system. 

Sold only in iy in packets and = by Grocers, labelled 
“James Epps and Co., Ltd., Homeopathic ic Chemists, 





London.” —Apvrt. 
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THE ANTWERP EXHIBITION. 
(From our Special Commissioner.) 


Tue state of confusion in the Machinery Hall is not less 
than it was last week. Machines are brought in, erected, 
cleaned, and then carefully covered up, and the exhibitors 
who are up to time — of the trouble and expense 
qhich the dilatoriness of others has caused them. In the 
British part of this section none of the machinery has 
been shown in motion, but several of the leading Belgian 
firms run their engines every afternoon. Still, the 
machinery department will not be in anything like work- 
ing order before June 1st, and even then there will pro- 
bably be some foundations not quite finished. The King 
of the Belgians will formally inaugurate this section on or 
about the 30th inst., and engineers from all countries will 
be invited to attend with their families. We are requested 
to state that a supply of invitation cards will be sent to 
the secretaries of the Institutions of Civil and Mechanical 
Engineers, and that any member of either of these insti- 
tutions who wishes to be present will be welcomed. 

In the Main Building, the British section is the most 
advanced, and as far as the _——_ exhibitors are con- 
cerned, it may be considered complete. We illustrated 
on page 411 the gold key presented by Sir George Hayter 
Chubb to the King of the Belgians, when he entered the 
British section on the 5th inst. The arms of Antwerp, 
which our illustration shows on the handle of the key, 
are in enamel, and on the opposite side a tiny picture of 
the cathedral, whose spire is still the most striking object 
seen by the traveller on arriving at Antwerp either by 
land or by water. The most important part of Messrs. 
Chubb’s exhibit is a steel strong room, 17ft. long, 8ft. 6in. 
wide, and 8ft. high. It is constructed entirely of three 
thicknesses of steel armour-plate, the outer sheets being 
of comparatively soft metal, whilst the middle one is 
yarticularly hard. The door is also made of armour- 
plates, and including space for locks is 7}in. thick ; it is 
fitted with patent diagonal bolts and detent lock. Messrs. 
Chubb also show a collection of keys and locks for all 
purposes, including time locks, fire and burglar alarms, 
and a number of safes of all sizes. No other English 
safe maker is exhibiting, at any rate in the British sec- 
tion, but a number of safes by Messrs. Chatwood and Co. 
adjoin the show cases of jewellery exhibited by Antwerp 
diamond cutters, and to these at night the trays of 
jewellery are transferred. 

The facsimile reproduction of the Marquis of Salisbury’s 
banqueting hall at Hatfield House, exhibited by Messrs. 
Hampton and Sons, was one of the few exhibits in the 
British section ready for inspection on the opening day. 
On April 20th we mentioned that this construction was 
in a forward state at the beginning of last month. It is 
solidly built, panelled with carved oak, and has a stair- 
case on one side, leading to the music gallery. The King 
seemed very pleased with the work, and remained for 
some minutes conversing with Mr. Hampton in English. 
‘It has been greatly admired by many of the citizens of 
Antwerp, who are connoisseurs in carved oak, modern as 
well as ancient. 

A good deal of space in this section is occupied by the 
leading British leer companies. Of these the exhibit 
of the Lancashire and Yorkshire is the most varied. This 
company shows models of different class railway carriages 
as used by it in 1889 and at the present time; a model of 
the s.s. Duke of Clarence, 311ft. 6in. by 36ft. by 17ft. 3in., 
now running between Fleetwood and Belfast; a working 
model (filled with wheat and glass fronted) of the grain- 
mixer used at the Fleetwood Elevator ; photographs of 
carriages, and views of places on the line; and the full- 
size frame and cylinder of an express passenger engine 
fitted with Joy’s radial valve motion. 

The display of the London, Chatham, and Dover Rail- 
way is especially intended for those who wish to study 
the latest developments of the block system. The 
company has a set of three stations fitted with the double 
arm and interlocking block-signalling apparatus invented 
by Mr. W. R. Sykes. The signal arms are, of course, 
merely working models, but the instruments, though 
necessarily close together, are full size; and the two 
signalmen who are in charge demonstrate that, when 
using these, it is impossible either intentionally or unin- 
tentionally to give ‘line clear” to a driver whilst there 
is another train on the same section. They also show a 
working model of the lever-interlocking apparatus just 
brought out by Mr. W. Smith, foreman of the signal 
works. The peculiarity of this is a new arrangement 
whereby the trigger is locked instead of merely the lever. 
This is not only an additional precaution, but a saving of 
bee in case the signalman should grasp the wrong 

andle. 

The striking feature of the Great Eastern exhibit is a 
very effective pictorial plan, drawn by Messrs. Cook and 
Hammond, of Westminster, extending from Liverpool to 
Antwerp, giving well-executed views of a large number of 
interesting places in England, and at the same time 
— at a glance how they may be best reached from 

twerp. 

The Great Western Railway Company has more than a 
hundred large photographs, and views are also shown by 
the London an North. Western, the Midland, the South- 
Eastern, the Caledonian, and the Great Southern and 
Western of Ireland. 

The exhibit of Messrs. Cook and Sons is appropriately 
placed near those of the railway companies. It is chiefly 
devoted to explanatory models and photographs, showing 
their arrangements for tourists in t. One of their 
models is that of a dahabeah, intended either for sailing 
or towing. It is 118ft. 3in. by 17ft. 6in. by 4ft., and was 
built by em. Alley and McLellan, of Glasgow. For 
those who require quicker locomotion, they exhibit the 
model of the steamer Rameses ITI., 200ft. by 28ft. by 9ft., 
built by Messrs. Bow, McLachlan and Co., of Paisley, 
and drawing only 2ft. 6in. of water when fully loaded. 


‘Amongst other curiosities, they have a small model of a 


funeral barge taken from a tomb, and said to be four 
thousand years old. It is about 2ft. long, and has a crew 











of fifteen, with the mummy on a high bier in the middle. 

The cycles form another important branch of the 
British section. Belgians are great cyclists, and there is 
no country where so many ladies use the bicycle. It 
would be easy to count fifty in the Bois de la Cambre, or 
the Avenue Louise, at Brussels, before ten could be seen 
in Central Park, New York. But the usual pace for both 
male and female cyclists in this country is much slower 
than in England, and perhaps it is for this reason that 
there is a demand for a cheaper machine than most of 
those exhibited by English makers. Cycles are exhibited 
< the Whitworth Cycle Company, of Birmingham; the 

Iswick Cycle Company, of Newcastle ; the Coventry 
Machinists Company ; Messrs. Bayliss, Thomas and Co., 
and Messrs. Hotchkiss, Mayo and Meck; Messrs. J. K. 
Starley and Co., and Messrs. Bennett, Cotton and Co., 
all of Coventry; and Messrs. Marriott and Cooper, of 
London. All the above exhibit well made, light-running, 
and well-finished machines, which seem already to be 
attracting great attention amongst Belgian wheel-men. 
We observe that all the cycles are of the safety type, and 
that the pneumatic tire is universally adopted. 

There is nothing in the exhibit of the Institution of 
British Carriage Manufacturers which calls for the special 
attention of engineers, except the ‘ Alington” cab, 
patented by Mr. Alfred Knight, of Dorchester. This is a 
modification of the “ Hansom,” over which it possesses 
several advantages. It is about 2cwt. lighter than a 
Hansom of the same width, and the front being curved it 
is more roomy; but the chief improvement is that the 
doors are each hung on two india-rubber coated wheels. 
By means of levers a between the roof and the top 
lining, and acting on both doors simultaneously, they can 
be opened and closed with great facility either by pas- 
senger or driver. When open, they slide behind the panel 
on either side. The windows in these doors, as well as 
the side windows, open, thus doing away entirely with 
the folding, or “ guillotine” light. 

Messrs. Siebe and Gorman are the only exhibitors of 
diving apparatus in the whole Exhibition, except one 
rather antiquated diving dress in the Belgian military 
section. An examination of their exhibit shows the pro- 
gress which has been made during the last few years in 
all appertaining to diving, but more especially in the 
helmet. In saying this, we do not allude to a helmet 
they show, which was made in 1819, and which strongl 
resembles those worn by knights of the thirteenth 
century. During the last fifteen years the external form 
of the helmet is practically unchanged ; but there is now 
a great improvement in the manner in which the air is 
delivered. Instead of coming through a circular orifice 
direct on to the diver’s head, it is divided into four 
currents at the top of the helmet. Each of these widen 
and flatten, so that the air enters on all sides. Helmets 
are usually fitted with speaking-tubes, when the tele- 
phone is not used, and the hose for these then takes the 
place of the signal line. One of the latest additions is 
Gorman’s patent valve for regulating the air discharge. 
This is a screw-down valve with a spring, and can be 
closed by the diver in a second if he wishes to make use 
of the air in order to ascend. Another recent improve- 
ment is a pin at the back of the collar, holding the 
helmet in place. Messrs. Siebe and Gorman’s diving 
apparatus is shown at work at the diving pavilion in the 
grounds, where they are using their latest form of pumps. 
One called the ‘‘ Baby” is good up to a depth of 60ft. 
It can be carried by one man, and if necessary could be 
worked by one, though two are advisable. A larger 
pump is the “single double-action;” this has a single 
4in. cylinder, but throws air with both up and down 
stroke. The collection of relics which forms part of this 
exhibit is very interesting. 








ADAM’S BRIDGE REEF. 


CoNSIDERABLE interest has been exhibited, since the 
proposal by Sir G. B. Bruce, M. Inst. C.E., conjointly 
vith Mr. Shelford, M. Inst. C.E., for bridging the water 
separating Ceylon from India for railway communication 
was made public, in the character of the reef—or, 
rather, series of reefs—known as Adam’s Bridge Reef. 
It cannot be said that this remarkable formation has 
been hitherto unknown, but such information respecting 
it as had been acquired had been almost entirely confined 
to those resident in, or concerned with, its near neighbour- 
hood. There would seem, geologically speaking, but 
little reason for doubting that in some very remote age 
the island of Ceylon had formed part of the continent of 
India. But seemingly opposed to that conclusion is the 
fact that very essential differences are to be found between 
both the flora and fawna of the island and those of the 
mainland. It is certain, therefore, that if at any time 
in the world’s history the above presumption has been 
justified, the separation must have occurred at such a 
remote antiquity as would admit of these differences of 
natural characteristics developing themselves. Certainly, 
if the union ever existed, it must have beer long prior to 
any historic period, not even such traditions surviving 
respecting it as are known to exist with respect to the 
junction in past ages of the European and American 
continents. 

Although this natural barrier has been repeatedly sur- 
veyed both for the construction of maritime charts as 
well as for the submergence of the submarine cable now 
connecting Ceylon with India telegraphically, no attempt, 
we believe, has ever been made to determine its geclogi- 
cal formation. If the supposition of Ceylon and India 
having at one period of time been united may be assumed 
to be correct, it is probable that underlying the coral 
formation must be found rock of harder description. For 
the growth of coral alone could hardly have withstood the 
mighty rush of water from the Bay of Bengal into what 
is now known as the Gulf of Manaar. And, as the coral 
insects prefer to work in relatively still waters, it is 
scarcely likely that their catacombs—for such their 





deposits are—could have been formed in water subject to 
such a violence of current. The force of what this must 
have been in past eras may be fully estimated by what is 
at present observable with respect to this at the passage 
cut through the reef on the Indian side at Pamben. 
There the heaping-up of the water at the northern entrance 
at the turn of the tide, or during the prevalence of 
westerly winds, is distinctly visible to the eye. There is 
a slope, so to speak, of water rising fully 2ft. to meet the 
varying levels of the meeting waters. To surmount this 
even full-powered steamers have often to be aided by 
warps, and the passage is at no time an easy one. It 
strengthens our view of the character of the basis of these 
reefs that the bottom now reached during the deepening 
of this Pamben Channel, a work that has been pursued . 
under annual grants by the Indian Government for many 
years past, consists of very hard rock, from which all 
superimposed coral formation has been gradually re- 
moved. 

Just about the present time the surveying ships of the 
Indian Government are commencing the systematic 
examination of the site of the proposed railway cross- 
ing, in order to further the scheme lately made public. It 
will be a question largely affecting the amount of the 
estimate for the intended bridge, should this examination 
result in establishing the supposition that the layer of 
coral along the line to be dealt with is of sufficient thick- 
ness to afford holding for the pier piling. Into such 
material, which is in appearance and in substance very 
like the well-known Caen stone, such piles could readily 
be screwed. If, however, the thickness is insufficient to 
afford the holding required, hard rock will probably have 
to be dealt with, though there may, perhaps, lie interposed 
a sufficient layer of sand or clay adequate to afford 
that desideratum. As we have said, these points have 
never yet been determined, and it is evident how materially 
their solution must affect the cost of the future work. It 
is a general impression that the projected railway will 
have to be carried on bridge work for the whole distance 
separating Ceylon from India. This is, fortunately, by 
no means the case. Separated from Ceylon only by a 
mud flat of two miles in width there is the sandy island 
of Manaar, on which our Portuguese predecessors in the 
East erected what was in their days a strong fort. This 
island stretches in the direction of India for some seventeen 
miles on an almost dead level. At its extreme western 
point, known as Talamanaar, the proposed bridge crossing 
will commence. Until full examination of the site for 
this has been made, it is impossible to state with accuracy 
what the total length of this will have to be to reach the 
second interposed island of Ramisseram. Estimates vary 
as to this between twenty-four and twenty-seven miles, 
though — the mean of these two estimates may be 
accepted. Information already obtained has demonstrated 
that the average depth of water to be worked in will not 
exceed 6ft. In places as much as 10ft. will probably have 
to be dealt with; but such a depth will be exceptional. 
The investigation of the several sections of the reef, so 
far as this has yet proceeded, favours the adoption of 50ft. 
as the ruling span of the openings; and we understand 
that the present estimates anticipate a total cost for the 
connecting line at somewhat over a million sterling. In 
this sum will be included the railways to be built through- 
out the two islands above named, as well as the swing 
bridges necessary across the Manaar Channel—which is 
but a trifling affair—and the much larger one to pass 
full-sized vessels through the passage at Pamben. 
Negotiations with the Indian and Ceylon Governments 
are still proceeding; the first of these having shown | 
every disposition to aid the enterprise, while the second 
has not as yet made known its views. We are pleased to 
hear that calculations made demonstrate that if even 
only half the existing traffic between the island and the 
continent is eventually carried by the projected railway, 
it will amply justify the outlay at present thought to be 
necessary for all the work designed. 








FLoatTs IN GLass FURNACES.—The glass-making industry will be 
interested to learn that the prolonged litigation in Belgium 
between Mr, L. Baudoux—who claimed floats in connection with 
the furnaces as his patented invention—and Mr. L. Monnoyer, 
managing director of the Verreries de Jumet, has just culminated 
by the decision of the Brussels Court of Ap in favour of the 
latter, the Court having found that Mr. Baudoux was not the 
inventor of the said floats, and consequently the users had not 
infringed any rights, but had merely utilised what was public 
property. This is considered a happy issue for the glass-making 
industry, as the production of glass by the present system of tank 
furnaces is thus freed from all hindrances. The question now 
decided has been a subject of litigation for the past three or four 
years. The floats referred to consist of semicircular pieces of fire- 
clay, which float on the surface of the molten glass so as to allow 
the blowers to pick up glass with their tubes practically free from 
floating impurities. 

THE SaniTaRY INsTITUTE.—The preliminary p me of the 
fourteenth congress, to be held in Liverpool in September, has 
now been issued. The meetings of the congress will consist of 
three general addresses and lectures. Three sectional meetings, 
dealing with sanitary science and preventive medicine, engineering 
and architecture, chemistry, meteorology, and geology, presided 
over by E. Klein, M.D., F.R.S., G. F. Deacon, M. Inst. C.E., 
Thomas Stevenson, M.D., F.R.C.P. Five special conferences— 
‘The Sanitation of the Passenger and Mercantile Marine Service, ’ 
presided over by Sir W. Bower Forwood, J.P. ; ‘* Medical Officers 
of Health,” presided over by Charles E. Paget, M.R.C.S., D.P.H.; 
Mon ecg and County Engineers,” presided mee ow | A. M. 
Fowler, M. Inst. C.E.; ‘Sanitary Inspectors,” presided over by 
Francis Vacher, F.R.C.S., D.P.H.; ‘‘ Domestic Hygiene,” presided 
over by the Lady Mayoress of Liverpool. In connection with the 
congress an exhibition of sanitary apparatus and appliances and 
articles of domestic use and economy will be held. Excursions to 

laces of interest in connection with sanitation will be arranged 
for those attending the congress. e local arrangements are in 
the hands of an influential local committee, presided over by the 
Lord Mayor of Liverpool, with the City Engineer, Mr. H. Percy 
Boulnois, M. Inst. C.E., and the Medical Officer of Health, M r. 
E. W. Hope, M.D., as honorary secretaries, It appears from the 
programme that over one hundred sanitary authorities, including 
several county councils, have already appointed delegates to the 
congress, and, as there are 1500 members and associates in the 





Institute, there will probably be a large attendance 1n addition to 
the local members of the congress, 7 
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THE BRISTOL ELECTRIC LIGHT WORKS. 


oe didurbing the tech,” "The edhatet ta eleo a ring main placed 
: ; i turbing the rest. e exhaust is a ring P 
Bristow was one of the first towns in the United Kingdom aol und in the space surrounding the engine founda- 


which resolved to make electric lighting a municipal business, 
and in 1883 the sanitary authority applied for a provisional 
order. By the advice of Mr. W.H. Preece, F.R.S., the sanitary 
authority left the matter in abeyance for several years, and pro- 
longations of the order were obtained, until the success of muni- 
cipal electric lighting in other towns justified the conclusion 
that the time had arrived for carrying out their own order. A 
site between the street known as Temple Back and the Float- 
ing Harbour was then acquired, and instructions were given to 
Mr. W. H. Preece, F.R.S., and Mr. Gisbert Kapp, Mem. I.C.E., 
to prepare plans and specifications for the necessary works. 
The buildings were erected to the designs and under the 
superintendence of Mr. H. Williams, architect, of Bristol, and 
all the machinery and plant to the designs and under the 
superintendence of the engineers above named. 

The site chosen is fairly near to the district of maximum 
consumption, and has other advantages, notably with regard 
to coaling, removal of ashes, and facility for obtaining con- 
densing water. On sinking bore holes, it was, however, 
found that the ground was of a treacherous nature, and that 
to provide for the permanency of the works it would be neces- 
sary to pile the whole of the space to be occupied, and to erect 
a substantial river wall. This has been done at a cost of 
about £12,000. 

The general arrangement of the works is shown in the 
sketch plan, Fig. 1. Of the whole available area, less than one- 
half is at present covered by buildings, and provision has 
been made for extending the works towards the right, as the 
demand for light increases. When all the available land is in 
use the total power of the dynamos and alternators will be 
2500 kilowatts, the present power being about 800 kilowatts. 
The boiler-house faces the river, and the engine-room the 
street. Within the boiler-house there is a large underground 
tank or cold well communicating with the river by a culvert 
and sluice valve, and the whole of the water supply required 
for the station is taken from this cold well. The water 
required for the boiler service is forced bya donkey pump 
into the tanks marked 1 and 2 on Fig. 2. From there 
it passes through a Howatson’s water softener into tank 
No. 3, and from thence to the feed pumps as required. The 
circulating pumps draw from the cold well, and discharge 
through a 2lin. cast iron pipe directly into the river, as | 
will be seen from the transverse sections, Fig. 3, on page 438 

There are at present seven boilers instal!ed, all of the Lanca- 
shire type, and fitted with Vicar’s mechanical stokers, Fig. 4. 
The boilers are 8ft. diameter,and three are 24ft.long, whilst the 
four others are 28ft. long, Ona recent test, when the fuel was 
of the kind known locally as washed small pea-nuts, one of the 


ring main of electrically welded steel piping provided with 


tion, and anchored at the four corners of this foundation 
block. To provide for expansion and contraction consequent 
upon the change of temperature between working condensing 
and non-condensing, copper expansion joints are inserted, as 








24ft. boilers evaporated 4530, and one of the 28ft. boilers 
6200 Ib. of water per hour at a pressure of 125 Ib., the 
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stokers being worked at the ordinary rate. The stokers, coal- 


elevator and conveyor are worked by duplicate steam engines, 
placed against the wall of the boiler-house opposite the 
chimney. The feed pumps and donkey pump are of Owen’s 
make, and the feed-heaters are of Kirkaldy’s type, the whole 
of the feed services being in duplicate. The feed pumps may 
draw either direct from the soft water tank, when the 
engines are worked non-condensing, or from the hot tank 
near the chimney,shown on our plan of the boiler-house, 
Fig 2. This tank takes the discharge from the surface con- 
denser after it passes through a tank filled with coke and 
shavings—Fig. 3—to free it from oil. 

The steam supply to the engines is by means of an r~erhead 





out for repair without 
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50 kilowatts arc lighting steam dynamos, 100 kilo : 

88 kilowatts steam alternators, 176 kilowatts: tre mG A 
watts steam alternators, 420 kilowatts ; ~ 
of 796 kilowatts. 


making a total power 


All the sets are Siemens-Willans combinations. The engines 


for the alternating current sets have three cranks, so as 
obtain a very even regular speed 
parallel running. Each line of cylinders is provided with 


which is desirable for 
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Fig. i—PLAN OF THE WORKS 


shown in Fig. 3. The exhaust ring is provided with three 
branches ; one leading to the vertical exhaust pipe by the side | 
of the chimney, the other leading into the condenser, and a 
third, not shown on our drawing, to an auxiliary exhaust 
pipe provided with a water seal and self-acting valve. The 
object of this auxiliary exhaust pipe is to provide an escape 
for the exhaust in the event of the air pump suddenly failing, | 
and to facilitate the change over from non-condensing to | 





Bunker 


Fig. 2—ELEVATION AND PLAN OF BOILER HOUSE 


condensing. When changing over, the large valve on the 
main exhaust near the chimney may be closed, and the valve 
to the condenser opened at leisure, whilst the auxiliary 
exhaust valve first opens automatically, and then shuts auto- 
matically when the air pump has n started. The air 
pumps and circulating pumps are in duplicate, but there is 
only one condenser. Space is left for two more condensers, 
one more air p, and one more circulating ame, as 
indicated by dotted lines on our full page engraving. The 
present plant is capable of dealing with 30,000 lb. of exha 
steam per hour. 

The generating plant at present installed consists of two 
50 kilowatts low-pressure steam dynamos, 100 kilowatts ; two 





Lavatory 


expansion gear variable by hand. The engines for the direct 
current sets have twocranks. All the engines arecompound, and 
of the strengthened transfer t The low-pressure dynamos 
are used for excitation, station lighting and charging or storage 
battery which in turn supplies exciting current during the 
hours of minimum demand. Space has been provided for 
two more arc machines, and two more alternators of 210 
kilowatts, one of the latter being on order. A small alter. 
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nator and gas engine for supplying the demand during 
daylight hours is also on order. 

The arc machines have an output of 80 ampéres at 650 
volts, and supply eight arc circuits, each containing twelve 
lamps in series. The lamps are of the Brockie-Pell type, and 
are fixed on posts or suspended from brackets throughout the 
principal streets, the various circuits being so arranged that 
each street is supplied by at least two circuits. The object 
of thus overlapping the circuits is to prevent the possibility 
of any street being left without light in the event of one 
circuit failing, and to permit of every alternate circuit being 
switched out after midnight, when half the illumination 
suffices. 
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Fig. 4—ELEVATION AND PLAN OF STOKEHOLD 


The alternators are of the well-known Siemens type, built , nected in parallel on the low-pressure side by the network of ; main, and the locality of the fault automatically indicated 
for @ pressure of 2000 to 2100 volts, and a frequency of 93.| mains. On the high-pressure side these transformers are | within narrow limits, which will save much time and labour 
They run perfectly in parallel, and can, as a matter of fact, not | connected in parallel by the feeders which start from omnibus | in searching for the fault. Up to the present, however, no 
be worked in any other way with the switch-boards provided. | bars on the feeder board, Fig. 5. All connections in the low- | fault has occurred. 

The whole station has from the first been laid out for parallel | pressure network are made by means of fuse boxes, and the| The station switch-boards are placed on an elevated gallery 
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Fig. 5—SWITCH BOARDS 


wor ing, not only as regards the alternators, but also i 
camettin eke, 22 pats tho stemmat u as connections with the transformers are also protected by fuses | running round the walls of theengine room. This gallery also 


: in the sub-stations. The object of this arrangement is that | affords access to the various valves in the steam ring. At 

B..3 su ply 3g : rip sate the town form one inter- | in the event of a short circuit occurring in any part of the | the switch-boards the gallery is widened out to form a com- 
ye ms work, fed at eleven points by sub-stations, each | low-pressure network, only the fuses at the two ends of the | modious platform, from whence the —- in charge can 
ritcn 7 provided for by two 25-kilowatt Mordey | sections shall melt, leaving the rest of the network un- | overlook the whole of the engines and communicate with 
stormers. There are thus twenty-two transformers con- | disturbed. The supply will thus be cut off from the faulty | the drivers by speaking tubes. Our illustration of the 
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: ig. 5, is so clear that very few words of de- | 
sritch-boards ote. All negative terminals of the 100 volt | 
a nuous current circuits are joined by screw connections | 
— each other. The positives of the 100 volt dynamos are | 
wit d to a ‘ positive exciter board,” and from there the 
prone is distributed to the battery, lighting, and the various 
pons circuits. The battery consists of 54 E.P.S. 
ra cells, having a total capacity of 700 ampére hours, and a 
vr simum discharge rate of 120 amperes. No regulating 
in the main body of the battery are used, but the adjust- 
poet of pressure is effected by means of counter E.M.F. cells 
a into the discharge circuit. The advantage of this 
arrangement is that all the cells of the main battery are 
harged and discharged equally, and the deterioration of the 
a cells, which under the old system of working is so 
troublesome a feature, is here entirely avoided. ; The counter 
E.M.F. cells are plain lead grids, and therefore inexpensive to 
yenew when worn out. : 

Next to the exciter board are three boards for the arc light 
dynamos, two only being at present fitted up. Then come 
eight boards for arc light circuits, each provided with a 
rheostat for equalising the currents in the event of lamps | 
on any circuits failing. : ’ 

The large board on tke top of our illustration serves for 
the alternating curront distribution, and consists of twelve 
panels for feeders—eleven being in use at present—five panels 
for alternators, andasynchronising board, The rheostats for 
the field circuits are placed under their respective alternator 
boards, and the switches for regulating the excitation may 
be worked either singly or all simultaneously by means of the 
hand wheel at the end. An artificial load, capable 
of absorbing a maximum of 60 kilowatts, is connected 
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with the synchronising board as shown. This artificial | 
load is only used for testing alternators, and not | 
when putting them into parallel. The process of putting an 
alternator into circuit is as follows :—The machine is excited | 
and run up to speed, then plugged in on the omnibus bars in 
front. The synchroniser switch is then closed, and the 
lamps are watched. When the right moment arrives the 
double-pole switch under the ampére meter is closed, and the 
plugs may then be withdrawn. This operation, although 
simple enough and perfectly safe, can, however, not always 
be carried out quickly, The chief difficulty was found in 
adjusting both the speed and excitation so as to bring the 
incoming machine near synchronism, and it was no uncom- 
mon experience for the speed to pass the correct value several 
times without hovering near it sufficiently long for the 
attendant to be able to seize the right moment for throwing 
the switch in. It used thus to take sometimes five minutes 
and even more to put a new machine into parallel. This 
drawback has now been entirely overcome by the addition of 
two choking coils—not shown in our diagram—which are put 
in series with the incoming machine. The moment the 
connection is made the machine is urged on or held back by | 
the synchronising current as may be required, and it is | 
brought to the right speed within a few seconds. As soon As | 
this is shown to be the case by the synchronising lamps, first | 
one and then the other of the choking coils is short circuited, | 
and the main switch thrown in. By means of these choking | 
coils the time required to connect a new machine in parallel | 
has been reduced to about twenty seconds, a matter of some | 
importance when it is considered that in case of emergency 
it he J become necessary to throw in a new machine very 
quickly, 

The whole of the cables for the alternating current are , 
concentric lead-covered and double steel-armoured Siemens 
cables and the arc light cables are partly of a similar pattern | 
and partly single cable. The cables are laid into the ground, 
mostly under the side walks, and protected by a continuous 
covering of bricks laid over the cables before filling in the 
trench. The section of the arc light cables is ‘023 square 
inch in each conductor, the section of the feeders varies 
between ‘05 and ‘10 square inch according to length, and the 
section of the distributing main is ‘15 square inch for each 
of the three conductors. The current is supplied to consumers 
at 210 or 105 volts as desired. 

The supply of current was commenced towards the end of 
August last, when the whole of the Industrial Exhibition, 
which was opened on the 28th of August, was lighted from 
the works, and continued to be so lighted, to the exclusion of 
88s, tillits close. Private consumers were put on during the 
autumn, and the total number of lamps on the circuit at the 

inning of last month was about 14,000 8 c.p. lamps or 
their equivalent. Fig. 6 shows some of the load diagrams 
obtained during last winter. 

The following firms were contractors for the works:— | 


Messrs. Tinkers, boilers and accessories; Messrs. W. H. 
Allen and Co., condensing gear and pipe work; Messrs. 
Siemens Brothers, generating plant, mains and arcs; the 
Brush Company, sub-stations and transformers ; Mr. Newton, 
switch-boards, battery, and station lighting. 








THE ROYAL INSTITUTION. 


THE SOLID AND LIQUID STATES OF MATTER, 


On Thursday, last week, Professor James Dewar delivered 
his third and last lecture upon the above subject, and dealt 
with the properties of solid bodies, especially of metals, as 
affected by very low temperatures. He began with experi- 
ments on the effect of breaking strains and of pressure upon 
metals; small metal wires or bars were used, and magnified 
by projection upon the screen, so that those present could 
see, for instance, the elongation of a small copper bar under 
strain, and its extra contraction in diameter near the point 
at which it finally broke. By applying pressure to small 
blocks of tin and of lead, the metals were forced through a 
small hole in the receptacle in which each was placed, as if 
they were viscous liquids. 

To show how metals behave under extremely low tempera- 
tures, he applied strain, by means of a commercial cement- 
testing mi. co with the jaws modified so that they dipped 
into a small vessel containing liquid oxygen or air, at tem- 
peratures of from — 180deg. to — 200 deg. C., and he could 
gradually apply a strain of about two tons by means of a 
double lever, upon which pressure was brought to bear by 
water gradually permitted to run into a suitable receptacle. 





The tensile strength of non-crystalline metals was greatly 
increased by low temperatures. He said that at — 180 deg. C. 
the breaking of tin was increased from 200 Ib. to 400 lb., that 
of lead from 77 lb. to 1701b., and of fusible metal from 140 Ib. 
to 450lb. These experiments involved a great waste of mate- 
rial, as the liquids boiled off vigorously while cooling down 
the containing vessel and the jaws of the machine, so that, 
he said, ‘some people think that it is a very large waste to 
obtain so small a result; but such is the way of the world.” 
Tin has small extension at low temperatures, and lead a 
great deal. He produced a few small rods of mercury, and 
they had a great tendency to weld and stick together wherever 
they came into contact One of these circular rods, of slightly 
less than one-tenth of an inch in area in the cross-section, 
broke at a temperature of — 180 deg. C. in the testing machine; 
its breaking strain was 311b. It first elongated a great deal 
near its place of fracture, like lead, to which class of metals 
it belongs. By experiment he showed that the rigidity, as 
regards flexure, also the torsional rigidity of metals, is in- 
creased by cold. He took two tuning-forks, which were 
synchronous at the same temperature, but on intensely cool- 
ing one of them they gave musical beats when sounded at 
the same time; the rigidity and the torsional rigidity run 
parallel to each other, The magnetic powers of metals are 
enormously increased at low temperatures, and magnetism 
seems to be in some remarkable way directly related to ten- 
sile strength. 


Breaking stress. 

15° C. -180° C, 15° C. - 180° C. 

Tons per square inch. Elongation per cent. 
— — 
Copper.. .. .. 228 30°0 “a 68 ow 18°4 
MO ie as. co OD 62°7 ae 82 ee 47 
Brass .. 25°1 ~~ ae « Sw SS 
G. silver - 883 47°0 10°7 20°4 
CG os 35°4 60°0 29°4 19°5 





THE RUBIES AND RUBY MINES OF BURMAH. 

Professor Judd, F.R.S., in the course of his third and last 
lecture at the Royal Institution on ‘“ Rubies,” delivered last 
Saturday, spoke of the different methods by which real 
rubies have been manufactured artificially. He spoke in high 
terms of those made by the process of M. Fremy, in which 
alumina is intensely heated with a fluoride in the presence 
of an alkali; those rubies, however, have rather largely- 
developed basal planes. He thought it doubtful whether any 
artificially made ruby ever had the fine colour of the best 
made by nature. Fremy’s process got into the hands of 
commercial men, and how it is now worked is uncertain; 
under these conditions ‘“‘Geneva rubies ’’ are now turned out, 
and much used for the jewelling of watches. In the making 
of rubies, nature has an advantage which man possesses not, 
namely, the use of unlimited time. The “glow” of natural 
rubies in a high vacuum is finer than that of rubies made 
artificially. One certain test alone reveals a distinction 





between them, and that is effected by calling in the aid of 
the microscope; real rubies sometimes contain aqueous 
liquids in their cavities, which liquids are not to be found in 
the artificial gems, and this seems to show that natural rubies 
are not formed in the same way. Nearly every year some new 
method of manufacturing rubies crops up. 

In the course of his lecture he advocated the plutonic 
theory of the origin of the natural ruby, but expressed the 
opinion that it was formed under great pressure rather than © 
under exceptionally great heat, and probably under such tem- 
peratures as thosé given in the last section of the appended 
table. In Burmah, rubies cccur in crystalline limestone, and 
limestone is usually formed from organic nature, but there is 
no proof that the Burmah limestone is of organic origin, 
indeed there are some circumstances which point to the 
a conclusion; possibly it was formed by purely 
chemical action. There is evidence that after the rubies are 
first formed they undergo remarkable transformations in the 
earth’s crust ; they are often water-worn, corroded, pitted, and 
grooved. Sometimes they have a metallic lustre, and one 
from Siam could be split into thin films ; the surface of each 
film had a pearly lustre. Rubies seem to be less stable in 
the earth than after they come into the possession of man, 
but then it must be remembered that at great pressures water 
will permeate anything, as in the celebrated Florentine 
experiment in which water was forced through solid gold, 
and in the unintentional experiment during the launching of 
the Great Eastern, when water was forced through the solid 
metal of the hydraulic pumps. 

Professor Judd drew attention to the following table, in 
which various ways of making rubies artificially are some- 
what arranged in classes :— 


Artificial Formation of Crystallised Alumina. 


Fusing alumina in oxyhydrogen flame .. .. .. -- Gaudin 1869 
Heating alum, alone or with potassium sulphate .. .. Gaudin 1837 
Heating aluminium chloride in closed tube .. ie i a 1880 
Alumina heated with powdered borax .. .. .. .. ..Ebelmen 851 
Alumina heated with aluminium fioride and boric 

SOME +10 as as 00 00, 00, 0000 66. cota ater 
Alumina acted upon at red heat with H F .. +» Hautefeuille 1865 
Aluminate of soda heated with HCl .. .. .. .. .. Debray 1865 
Aluminium phosphate heated with potassium sulphate.. Debray 1865 
Aluminia heated with minium in a crucible Fremy and Feil 1877 
Alumina heated with fluoride in presence of alkali .. F mod 1887 
Melting together microline and fluor spar .. Fouqué and M. Levy 1884 
Heating cryolite and a silicate to redness for one hour .. Lacroix 1887 
Heating cryolite with alumina and silica .. .. .. .. Meunier 1880 
Melting nepheline.. .. .. .. .. P. Hautefeuille and A. Perrey 1890 
Alumina acted upon by water atared heat .. .. .. Meunier 1880 
Alumina heated with soda to 530—535 deg. for twenty 

DN i a. ad ih ety eine tei, ii-<cdiied Ses kik, 
Solution of aluminium chloride heated to 350deg. in a 

Closed weasel .. 2 22 2. 2 oo co co os Semarmont 1850 
Solution of aluminium nitrate heated to 350deg. .. Senarmont 1850 
Alumina heated with water and trace of “fin, F to 

300 deg. forten hours .. .. .. .. .. «. «oe « Bruhns 1889 
Solution of aluminium sulphate heated in tube to 160— 

TUG cu ce te . - Weinschenk 1890 


The temperatures given above are in Centigrade degress. 








THE DRAINAGE SYSTEM OF PARIS. 


Ir the Exhibition of 1900 does nothing else, it will have in & 
great measure justified its existence by the important under- 
takings that are now being carried out. These enterprises 
cannot fail to exercise a conspicuous influence upon the 
engineering trades during the next six years at least; and 
already the machinery makers and other firms are looking 
to the early arrival of a large volume of business. Some of 
the contracts to be given out will be in connection with the 
new sewerage scheme, and with the several projects now 
being considered for bringing fresh supplies of water to Paris. 
After the works that have lately been terminated, Paris is 
certainly in a much better sanitary condition than it has 
ever been before ; but with the increase in population nothing 
will permanently meet the requirements of the city, and 
almost before the engineers have ceased hearing congratula- 
tions upon the success of their efforts, it is found necessary 
further to utilise their services. The project which will have 
to be put in hand with the least possible delay is the creation 
of the sewage farm at Achéres, where an area of land has 
been acquired for this purpose by the Municipal Council 
similar in extent to that which has been experimented with 
for twenty years past at Gennevilliers. This sewage farm would 
no doubt now be in working order had it not been for the oppo- 
sition raised against it by the suburban residents, who are 
supported by a small but influential section of scientific men. 
Besides Achéres, where the works are well advanced, it will 
be necessary to create farms at Méry-sur-Oise and at 
Mureaux, if the daily discharge of 400,000 cubic metres of 
liquid matter is to be absorbed. At the present moment 
only about one-fifth of this quantity is dealt with upon the 
775 hectares at Gennevilliers. With a view of carrying out 
this project the Municipal Council has just sought the 
authority of Parliament to raise a loan of £4,700,000. The 
eo was violently attacked by the representatives of the 

epartment of the Seine, who brought forward the testimony 
of M. Pasteur to the effect that the microbes would be held 
in suspension by the soil, thus constituting a serious peril 
during the warm seasons. This theory was, however, met by 
the supporters of the scheme, who were able to prove that 
there was no danger whatever. Since the Commission went 
to Berlin under the direction of Dr. Cornil in 1888, eve: 
aspect of the fout-d-l’égout system has been thoroughly studied, 
and having now been definitely adopted, it will be carried out 
in spite of all opposition. The great majority of the 
Chamber was fully convinced of the merits of the system, and 
the necessary authority was given to the Municipal Council to 
raise the loan. Apart from the sewage question, which is 
now in a fair way of being solved, attention has this week 
been again directed to the water supply, in consequence of 
the whole of Paris, with the exception of three arrondisse- 
ments, having to use water drawn from the Seine. This has 
caused something like consternation among the inhabitants, as 
the Seine water is very heavily charged with deleterious matter, 
and might seriously affect the health of the city. Such an 
experience was, besides, wholly unexpected. When the water 
was recently brought from the Avre it was stated that there 
would be no further danger of interruption in the water 
supply, but a leakage of the Vanne aqueduct at Fontainebleau 
has very soon exposed the fallacy of this statement. An 
examination of the section of the viaduct where the rupture 
has taken place has shown that it is defective in every way, 
and it is possible that, instead of patching it up, it may be 
necessary to reconstruct that of it which passes through 
Fontainebleau. This viaduct is the original one that was 
built to bring the water from the Vanne, and it was not 





intended to bear the —— that is now put upon it. The 
accident may probably induce the Government to hasten 
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forward the work for bringing additional water from the 
source of the Loing, but even this will not be sufficient to 
meet the needs of the population outside Paris, which is 
insisting upon having spring water instead of being con- 
demned to rely on the Seine for its supplies. As there are 
900,000 people in the department of the Seine, this demand 
cannot be long ignored, and already projects are being put 
forward for utilising sources within comparatively easy 
distance of Paris. The most important of these schemes is 
that presented by M. Sainjon, Inspector-General of the Ponts 
et Chaussées, who proposes to utilise thesources of the Loiret, 
in the Val d'Orléans. The difference in altitude would be 
quite enough to allow of the water being brought to Paris by 
gravitation, while the cost of constructing the aqueduct and 
other works is estimated at £3,200,000. With this project 
carried out there would be no necessity for using Seine water 
for any purpose whatever. 








LETTERS TO THE EDITOR. 
(We do not hold ourselves responsible for the opinions of our 
correspondents.) 





ENGINEERING AS A PROFESSION. 


Sir,— Will you permit me, as a father of a family and an engi- 
neer, to direct the attention of such of your readers as are in a 
similar position, to facts which appear to be quite forgotten? In 
selecting a profession or an avocation for their sons, parents pitch 
upon engineering, and the results can scarcely fail to be disastrous, 
I ask myself why engineering is selected, and after much cogita- 
tion, numerous inquiries, conversations, consultations, and giving 
of advice, I have arrived at certain conclusions. Rightly or 
wrongly I think these so important, that I venture with con- 
fidence to ask you to let me set them before your readers. 

In the first place, engineers constantly bring their sons up to 
the same profession for very obvious and sufficient reasons. The 
son or sons can carry on the business when the “old man” seeks 
well-earned rest or dies. Again, an engineer will probably possess 
sufficient interest in one form or another to be able to help his son 
on in life. But my own experience is that as a rule engineers 
seldom, if ever, make more than one son an engineer. I do not 
write now indeed for engineers; they know altogether too much 
about the matter to need a word from me, 

It is far otherwise with the non-engineering public. Fathers 
and boys alike know next to nothing about the business, and their 
very ignorance leads them astray. A typical instance presented 
itself not long since. A very dear friend was most anxious to 
make his son a mechanical engineer. The lad had been bronght u 
in considerable luxury, for his father, though not wealthy, was well 
off. I did what I could to make the truth clear, but the lad and 
bis father were resolved. I used my influence, and succeeded in 
getting the lad—nearly eighteen—articled to a firm of mechanical 
engineers of high standing in a Midland town. For the first month 
things went tolerably well, after that chaos. The lad’s father was 
resolved that, having begun, his boy should go on for the three 
years, at the end of that time the head of the firm pointed out that 
it was mere waste of time to gofurther. ‘‘ The lad was not com- 
posed of the stuff engineers are made of,” so at twenty-one the youth 
has to begin life again. He explained to me thatif he had known 
what mechanical engineering really was he would never have 
touched it. He pointed out to me, with much force, that it was 
an exceedingly dirty avocation; that it involved getting up at 
6 a.m.; that he had to stand all day, and work very hard with his 
hands; that in winter the shops were very cold, and in summer 
very bot; that he had to mix all day long with men who were not 
gentlemen, and used very coarse language ; that when he was sent 
out with others to erect machinery, be had to travel third-class in 
working-day clothes, and that it was impossible to get a decent 
meal. Waoen he got into the drawing-office matters were very 
little better, as he was kept for hours overa drawing board, and 
he was ‘“‘dreadfully ragged” for errors which, as he said, ‘‘ were 
really such trifles. Making a thing 2ft. long which ought to have 
been 2ft. }in., for instance,” and so on. 1 dwell on this case 
because it is typical. Multitudes of young fellows try to be engi- 
neers without the most remote notion of the hardness of the life. 
My young friend, however, got the idea that, although mechanical 
engineering was bad, civil engineering might be good. One day's 
experience on an iron bridge being erected over a rapid stream 
disillusionised him, and so, as I have said, he dropped engineering. 
His case enforces my proposition, that one of the reasons why 
young men become engineers is that they are totally ignorant of 
the life they have to lead. 

C2rtain minor considerations I pass over, and I next come to what 
isto my mind avery principal cause. Itis the multiplication of tech- 
nical schools in connection with our universities. NowI have nota 
word to say against technical education for working men; I speak 
of some- thing much higher. Take, for example, the engineering 
schools in connection with University College, King’s College, and so 
on. Every day new workshops with most costly laboratories are 
being opened with a great flourish of trumpets and beating of drums. 
Lord Kelvin opened one at Cambridge on Monday week, for 
example. Sir Frederick Bramwell hinted in the course of 
the proc2edings that there might be too many of these things 
already. I wish he would speak out. . All these places com- 
pete with each other. They supply employment for professors and 
demonstrators. The competition for the chairs is enormous; work 
must be found for these gentlemen, and no stone is left unturned 
to get pupils. This has gone on now for some years, and is going 
on still. Now, I hold it is time the truth was made known. The 
truth is that hundreds of young men are turned out who are 
believed by their parents, and also by themselves, to be engineers. 
My standard of an engineer is that the man calling himself one 
should be able to do work for which he can get paid. Putting 
this in a very coarse way, I hold that a man is not an engi- 
neer unless he knows enough to make his bread by engineer- 
ing. That is precisely what ninety per cent. of the college-trained 
youths cannot do. No college can give that training which alone 
imparts commercial value toa man. But let me suppose that the 
contrary is the case, and that every youth who has had three 
years training in a technical college—not school, observe—is really 
competent in the fullest sense of the term; what follows? I am 
sure I am not over the mark when I assert that about 2000 young 
men are turned out of the colleges of the United Kingdom every 
ssa ea are ‘‘engineers.” Where on earth is this host to find 
work ! 

The bitter truth must for once be told. Young men are 
induced to enter technical colleges and get a training which is 
absolutely wasted. The whole scheme, from beginning to end, is 
one of the popular delusions of the nineteenth century. I do not 
pretend to say that the professors are not very worthy men. In 
several instances they are engineers who have been failures in 
practice. A salary of £600 to £1000 a year is not to be picked 
up for the askiog. I do not blame those who seek it; 
I do blame the heads of colleges. Men who in this 
insane race for big laboratories, and large lists of students, 
forget that to a very considerable degree they are really 
getting money from the public by false pretences, and doing what 
is worse, wasting the best years of the life of young mer. In the 
face of the most notorious fact that the profession is so over- 
stocked that not 10 per cent. of the really trained engineers can 
get a decont living, the colleges go on doing what in them lies 
to encourage the turning out of more youths, who, if they were 
really competent, would starve all the same. The other day I 
advertised fora draughtsman. I wanted a good man, and I did 
not hesitate to say that I would give a good salary. I had 490 
replies to that advertisement. A firm wanted an engineer to go 





abroad ; he must be able to speak French and Spanish, sign articles 
for three years, and proceed to an unhealthy part of South 
America. The standard of qualifications was high; the salary 
offered was only £300 per annum, and there were 79 applications 
for it. 

I think strongly, and I fear I have written too strongly, but I 
feel sure that good may be done by making the facts known. 
I know, Sir, that you have used your powerful influence in the 
same direction. lf I can succeed in saving one young man from 
wasting precious time in a technical college trying to become an 
engineer, I shall be happy. If I could induce other engineers to 
state their views in your pages yet more good might be done. 

For myself I bave no personal interest in the matter. I have 
several sons; only one has followed in his father’s footsteps, and 
his future gives me no uneasiness; indeed, he is not the product of 
a technical college. What I have written is on purely public 
grounds. One of the principal reasons why so many young men 
become “ engineers” is the touting of technical colleges. If those 
colleges did not exist the number of ‘‘ engineers” would be very 
small. PATER, 

Manchester, May 19th. 


THE VALUE OF THE MECHANICAL EQUIVALENT OF HEAT, 

Sir,—The value of J, like all other physical quantities, can only 
be determined by experiment. It is not possible to give, as in the 
enumeration of 7, a formula or expansion by means of which the 
value can be found to any number of decimal places by mere 
arithmetical labour. In other words, we can write down no ex- 
pression involving J which does not also involve other quantities 
which must be measured experimentally. 

Now in all experimental work there are many sources of error, 
but these all admit of classification either as, (1) errors of which 
the experimenter is aware, or (2) constant errors which run 
throughout a whole series of experiments, The first class of errors 
can generally have their limits assigned conveniently as a percent- 
age of the quantity observed ; the second class are more subtle in 
their nature, as they are only revealed by a change of method or of 
observer. It is for the elimination of this second class that we 
have to examine the work of various experimenters before affixing 
the probable value to any physical constant. But before doing so, 
the percentage errors of the first class have to be examined, for no 
determination can have greater accuracy than that of the worst 
determined quantity involved. To carry this analysis out for all 
the determinations of J is of course far beyond the limits of a letter. 
Two examples will suffice. Mr. Mansel deduces J from Clapeyron’s 
equation, involving 4, whose value is uncertain to 4 per cent. 
(-2300 — +2379.) The value of J determined from the mean value 
of £ may thus bein error by about 2 per cent. 

Again, one of the quantities involved may occur in such a way 
that its order of accuracy is greatly reduced. Thus, in the method 
of calculation adopted by Mr. Donaldson, the quantity y occurs. 
This has approximately the value 1°10, hence y — 1 is approximately 
"10, and since it is from yy — 1 that J can be determined, yy would 
have to be known to better than ‘2 per cent. in order that y — 1, 
and thus J, could be determined to 2 per cent. 

The order of accuracy of recent determinations is superior to 
this, as the following table shows :— 





Joule, later experiments .. ee BB7B 1. 22 oo F968 
Joule, mean of all er 1843-1878.. .. .. 779°2 
Rowland > Se 6c 86 0 3880 2. oo «- F78°9 
BEE, tn oe kw ce. ce ee ce BOOB we ce oe TOOT 
Grifiths.. .. .. . o wo 0c BBB cc ce 779°6 


Joule’s results are given as corrected after comparison with Row- 
land’s thermometer. In all these the value of g = 32°2, and the 
thermal unit is defined in terms of water at 59 deg. Fah., Griffiths’ 
coefficient being used for the small reduction. To anyone studying 
the original memoirs of the above, the thermometry will probably 
appear to be the factor in which error is most likely to be intro- 
duced. Unfortunately a change in definition will not facilitate the 
measurement; it is quite as hard to make two scratches a foot 
apart, whether we say a foot is one-third of a yard or 12in. 
Are Works, Chelmsford, May 16th. G. M. CLark, 


JOY’S FLUID PRESSURE REVERSING GEAR. 

Sir,—I have read the letter by Mr. S. J. Ross on my gear, 
which appeared in your issue of May 18th, 1894, in which he so 
systematically notes up bis objections to this gear in the heads 
1, 2, 3, and again subdivides these into «, 4, c,d. To answer each 
head and its subdivisions in detail would, I am afraid, be too great 
a tax on your own and your readers’ patience, especially as some 
of the questions have been already answered in a former letter of 
mine, and more again in my letter of last week. I will, however, 
do the best I can by grouping the questions, and summarising my 
answers. 

So now beginning with No. 1: This question of ‘‘ adaptation of 
crank shafts” has been thoroughly discussed with some ef the 
higbest authorities among marine engine builders, and entirely 
dismissed, as being no practical difficulty against the system. 
Also, I have bond side tenders from one of the largest crank shaft 
makers in the country, for drilling and plugging built-up crank 
shafts; all joints in each length of shaft being made permanent 
and as solid as the shaft itself, the only joints left being those 
between the cheese heads, and these joints are made with a softer 
metal than the shaft—compressad into recesses, so that they cannot 

low out—and if they could there are still the metal and metal 
faces of the cheese heads which would not allow a Jeak that could 
not be easily made up by the reciprocating arrangements described. 

Then as to the question of leaks, which occurs on this first head, 
but runs also through the whole letter. Moving machinery cannot 
be made perfectly and permanently tight, whether bearings that 
with wear may knock, or pistons and valves which may leak, that 
some adjustments must be provided to take up the “slack” or to 
recuperate the leak, so from the first | have accepted the position 
as it stands, and have provided suitable and efficient means for 
going on in spite of leaks, so that even if ‘‘ very serious leaks 
should occur,” they may either be kept in check by the recuperat- 
ing arrangement, or the engines may be allowed to slip into full 
gear—where engines very often do run—-and go on the voyage 
without their efficiency being at all impaired. 

As to No. lc, if a shaft bas to be changed from the forward 
end to the aft, mostly the holes would still fit ; but if not, it would 
be easier to drill fresh holes than to cut new keyways, as fora 
link gear, and, while the shaft was out, to drive the plug along 
the shaft to suit. 

No. 2a: Supposing salt water to get about among the machinery, 
the excentrics would suffer no more than do the main bearings ; 
indeed, less, the rams being brass or brass lined, and moreover 
there is ample room to encase them with an outer shield of metal 
or of india-rnbber, as Mr. Mudd so successfully treats his stern 
shafts. This outer metal casing has already been arranged to 
protect the rams for locomotives in very sandy foreign countries. 

Concerning No. 2b: As to the suggestion that the square block 
would soon cut into the sheave, your correspondent can hardly 
have noticed what an enormous area for wearing surface is here 
available, without any extravagant enlargement of parts, and they 
are provided with liners to let up, without interfering with the 
sheaves. But further, these parts are only subject to movement 
at the moments of ‘‘ reversing” or “‘ linking up,” and can be auto- 
matically locked if required, : 

As to No. 3a: Of course, I am quite familiar with the ‘‘ extra- 
ordinary conditions” your correspondent names—‘ liability of 
sheave keys to become slack, and wear a rut in the shaft,” and so 
disarrange the joint between the block and the shaft. But here 
again my system provides at least double the surface for keying on 
the block ; but should the slackness occur, it would have to be 
very considerable before any ecrious leakage could , and, as 
already named, this has been provided for. Meanwhile, to remake 
this joint, ‘‘ the whole gear, including the square block must |xot] 
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be taken adrift,” but only half the excentric, which th 
o, a o a direct ine through the ram, 7 
3 for No, 3), ‘‘ Blocking oil pipes, grit, &c.” With ¢ 
attention this could not be, as the Gun of the fluid required fer 
a voyage—distilled water, always at hand on board ship, and 7 
little oil—can be stored in a locked tank; and as my excentrics 
provide 30 to 50 per cent. more wearing surface, the frictional load 
1s proportionately reduced and the tendency to heat is similar] 
lessened. J 
From this I hope your correspondent will see that the new gear 
has an elasticity of resource far beyond any merely mechanical 
gear, over and above its paramount and immensely increased sim. 
plicity. But I shall be glad to see either himself or any of his 
doubting friends to inspect the drawings of the details | have 
described, and I think that they will find that seeing is believing, 
17, Victoria-street, Westminster, May 22nd. Davip Joy, 





NOTE ON THE SUBDOMINANT SPEEDS OF STEAM VESSELS, 


Sik,—I have named the subdominant speed of a steam vesse] 
an especial speed under definite circumstances for that vesse| 
denoted by X, such that the difference between it and another 
speed, V, at which the vessel may be driven, being multiplied by 
a small constant coefficient—denoted by a and named the intensity 
coefficient—the product idered as a logarithm, and 
added to the common logarithm of the speed V, and to three-tifths 
of the common logarithm of the displacement of the vessel, the 
sum will be the common logarithm of the indicated horse-power 
required to drive the vessel at this speed V. 

Expressed in symbols by log. E = log. D* + log. V + a(V — X), 
Or, in the exponential form, KE = D* V 10«‘V—X- 

To recur to a few of my many illustrations, take the follow. 
ing :—U.S. cruiser Columbia, 7550 tons displacement, propelled 
22°81 knots by 20,000 indicated horse-power, and H.M 8.8, Havock, 
210 tons displacement, propelled 26:78 knots by 3400 indicated 
horse-power. Or, the striking results of some recent trials ;— 
H.M.S.S. Hermione, 4360 tons displacement, propelled 19 0 knots 
by 7393 indicated horse-power; H.M.SS. Hornet, displacement 
like Havock, propelled 27°628 knots by 4000 indicated horse-power, 
Taking a = ;',, we obtain for Columbia, value X = 9 26; Havock, 
value X = 11:15; Hermione, value X = 27°939; Hornet, value X 
= 10745. 





Tests. Columbia. Havock. Hermione. Hornet. Thame, 
Values V = 22°81 -. 26°78 -- 19°0 .. 27°628 - 21°0 
Values X= 9°26 oo nae «. 27°939 10°745 80°368 
(V-X) = 18°55 -- 15°68 8°989 16°883 9° 368 
rgQV-X) = 6160 ., “7104 4063 .. “7673 4. “4258 
Add log. V = 1°3881 .. 1°4278 12788 4. 14413. 13029 

a 
Add Ieg. D§ = 2°5268 .. 1°8933 2°1887 .. 1°S983 .. 1°8052 
Sum, log. E= 4°3009 .. 35315 .. 3 8688 .. 3°6019 ., 3°6532 
as = 20,000 .. 3400 es 7393 .. 4000 -- 4500 
{LELT, 


The last column is given from published data of s.s. Thame—a 
French vessel, built recently for the Channel trade-—dimensions, 
269 x 294 x 15°1, displacement 1020 tons, on 8ft. 9in. mean, and 
propelled 21-0 knots by 4500 indicated horse-power. I invite atten- 
tion to the abnormally high values of X, in this vessel, and in the 
Hermione. 

I have often pointed out what is sufficiently obvious, the smaller 
the difference v- X) the less will be the logarithm of the power 
required to drive a vessel of given displacement at a given speed, 
and, hence, the quantity a (V-—X) is a definite indication and 
measure of the relative efficiencies of different vesse!s. 

In a paper in THE ENGINEER last March, I compared a number of 
warships, mentioning it as an easy matter to supp!ement, by many 
others inferior to those exhibited. I conclude with a table of a 
number, say, the following :— 


Subdominant Speeds of War Vessels of Royal Navy. 








z i - : Subdo- 
Names, —- Powers. Speeds. = 
D. E. vs a 
Vanguard (highest speed) .. 5563 .. 5366 .. 14°04 8°162 
WerGeure 4. ce ce oe oe SER «. SUB 18°76 .. 7°63 
Captain... .. .. cc cc oc 4613 .. S000 14°24 4. 7°79 
Invincible .. .. .. «+ eo 5503 .. 4832 14°09 4. 7°754 
Triumph oc oe oe GD os 13°52 .. 7°433 
Iron Duke .. .. .. «. oe 5568 4789 13°86 .. 7454 
Vanguard (lower speed) .. 6016 .. 5312 14°08... 7°837 
Temeraire .. .. .. «- 8571 7516 14°65) .. (6941 
Alexandra .. .. « 9432 8615 15°00 .. 6°750 
Momarch .. .. «. .. o- S070 .. 7842 14°94 6°670 
Bellerophon «evs 4s Ee os Ee es ae oe OOD 
Hlevewles «4. ce ce ce ce BRIG 2. SED op 149 .. 5°80 
Independemia .. .. .. .. 8950 .. 8832 14°60 0° OT 
ES 20 co ce ce co cs OD oo SE oe OD 4°850 
Test examples. Vanguard !. Triumph. Alexandra Fultan. 
8 8 V=14'4 es 18°52 se 86° -. 14°18 
Subdoms. X = 8°162 - 7433 6° 750 . 4°850 
(Vv - X) = 6778 6°C87 8°250 9° 280 
1qv-X) = ‘Ml .. “2767 “8750 4219 
Add log. V = 1°1744 1°1310 1°1761 1°1501 
Add log. Dé = 2-2472 ..  2°3011 2° 8843 2°3641 
Sum,orlog.E= 8°7:97 .. 8°7088 .. 8°9354 .. 3°9361 
or E= (366 .. 5114 .. 8615 .. 8714 (same 
{as by data) 
May 2lst. R. MANSEL, 
CARNOT AND MODERN HEAT. 


Sir,—I have read Dr, Lodge’s last paper on ‘‘ Entropy” over 
and over again. I have consulted Clausius, I have plunged into 
Rankine, and still Iam not happy. Will Dr. Lodge enable me 
once more to sleep at night? Will he soothe my weary brain by 
telling me what he means by ‘‘energy divided by temperature 
is entropy ”” 

I know something of mathematics, I have learned the rules of 
arithmetic, I can do division sums: but I am helpless before this 

roposition. To me it is as though one said a yard of calico divided 
= a pound of tea gives the price of the distance to the moon. 

Another thing afflicts me. A friend bas attempted to comfort 
me in my distress by supposing that, even if I did know what 
Dr. Lodge means, the knowledge might be of no use to me in my 
business. This suggestion I reject. Dr. Lodge would not take the 
trouble to tell engineers so much about entropy, unless the know- 
ledge was likely to be of use to them. 

Still | wonder whether, if I knew all that Dr. Lodge knows about 
entropy, I could build a better gas engine than I do now. — 

Manchester, May 21st. Orro CYCLE. 


(For continuat‘on of Letters see page 440) 








Exectric Sign THROWING.—On ‘Saturday evening, May 19th 
Captain Ronald A. Scott exhibited a system cf projecting illumi- 
nated words by means of his patent electrical signalling apparatus, 
which was fixed on the roof of Messrs. Lombardi and Co.'s establish- 
ment, 13, Pall Mall East. The arrangement consists in the 
insertion of letters or tigns on plates kept cool by water circula- 
tion in the focus of a reflector, the electric light being a little 
beyond the focus. By this means the letters are sharply projected, 
and at the same time the plate is protected from injury from the 
intense heat. The letters were yng = the yom et ape 
ings, including the upper of the Charing Cross Station an 
Neleon's sore Bg The pf nae has been exhibited at Cardiff 
recently, but few = a aca have yet been made to test its 
scope and practical value, 
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RAILWAY MATTERS. 


} esults are reported to have been obtained on 

pert Mabaratta Railway from the use of unscreened coal from 

ae vareni Colliery. Experiments are also being made with this 
pends #) Great Indian Peninsula and other railways. 


; Warwick station ofthe Great Western Railway 
pe by fire on Saturday monte 2 It was built entirely 
pe ood, and its destruction was caused by an over-heated stove, 
eg booking and parcel offices, together with the waiting and re- 
freshment rooms, were all destroyed, and the main line traffic had 
to be conducted for some hours on the up line only, 


IuvorTaNt experiments were made last Saturday near 
Ne whaven, on the London, Brighton, and South Coast Railway, 
with an armoured train carrying a 40-pounder breech-loading gun. 
It has been constructed at the initiative of Major Stone, RA., and 
the officers of the Sussex Volunteer Artillery, to be manned by 
men belonging to that corps. The experiments, which were 
witnessed by many unilitary officers, were very successful, as it was 
found that the gun could be worked and fired without any effect 
on the stability of the train or disturbance of the rails. 

A cenrerat classification of the accidents in March on 
American railways shows as follows that the derailments were 
40 per cent. of the whole, and of these 38 per cent. were unex- 
plained :— 


Derail- Other : . 

Collisions. Fonts. accidents. Total. P.c, 

Defects of road «swe = 00 0s Bae ve oe oe 5 os 6s »° 
eeots of equipment .. Bw oo Wie os 8B 25 1. oe 28 
Negligence in operating .. 13 .. «2 Boe 1. Zee oe Wee oe 18 
Unforeseen obstructions .. — .. +. 17 «o cs @* se 2s St ee oo 
Unexprained .. 22 oe ee 194. 4. 266. we — » 45 o.oo 
Total «. oo oo eo 40 68 4 112 100 


A rattroab which the Germans have built in Asia 
Minor, extending from Ismid, a harbour about 60 miles east of 
Constantinople, east by south 309 miles to Angora, has as little 
wood in it, perhaps, as any in the world. Not only the rails and 
bridges, but the sleepers and telegraph poles, are of iron, nine- 
tenths of it furnished by German works, and chiefly by Krupp. 
There are no less than 1200 bridges on the line, one measuring 
590ft., one 458ft., one 445ft. and three 327ft. There are sixteen 
vunnels, the longest measuring 1430ft. This is the only railroad 
which penetrates into the interior of Asiatic Turkey, the Smyrna 
lines being all near the coast. The writer of ‘‘ Continental Notes” 
in the Rai'voad Gazette says an extension of a little more than 
400 miles east from Angora would bring the road to the Euphrates 
near the Armenian border. 


Tre elevated railroads of the New York City carried 
221,000,000 passengers during 1893. Twenty new engines were 
ordered during the year, The number of passenger coaches 
employed in the service is 1116, and 75 new ones were added 
during the last four months. Improvemerts in the structure 
continue to be made, and the light 50 Ib. and 60 lb. rails are being 
replaced by 90 Ib, rails. The locomotives consume over 200,000 
tons of the best white ash anthracite per year. The coal makes 
nosmoke. Over 3000 trains per day are run, the exact number 
being 3300. The employé3 number 5000, and are all paid by the 
hour. Twelve hours is the longest time any man is required to 
work on the roads. The maximum pay is 3 50dols. perday. The 
drivers, or, as they are cal'edin the Bites, engineers, earn 100dols, 
per month 


Mr. EpGar O. Frreuson, the engineer for the line, 
writes to the Sheffield papers to say that the Sheffield Central 
Station and District Railway Bill will be withdrawn on the 28th inst., 
for the present session, Mr. Ferguson adds that the promoters 
have not received sufficient financial support from the citizens of 
Sheffield for the preliminary expenses of the measure in Parlia- 
ment. A sum of £2500 is required from the public for this purpose, 
the promoters being willing to find a similar amount. Should any- 
thing approaching this sum be promised Mr, Ferguson states that the 
Bill will proceed, and a meeting held to discuss the whole situation. 
In a subsequent letter Mr. Ferguson intimates that both the 
companies running into Sheffield—the Midland, and the Manchester, 
Sheffield, and Lincolnshire Railways—have petitions in Parliament 
against the Bill; but he states that the Great Eastern, and the 
Lancashire, Derbyshire, and East Coast Railway Companies have 
promised to give it all the support they can. 


Tur Minister of Public Works in France has just 
made a further reduction in the working hours of engine drivers 
and firemen upon the railways. Under the circulars issued to the 
companies by MM. Yves Guyot and Viette in 1891 and 1892 re- 
spectively, the working day was fixed at a maximum of twelve 
hours, and there was to be an uninterrupted minimum rest of ten 
hours. This caused a greal deal of inconvenience to the companies, 
who were obliged to count the minimum rest from the moment of 
leaving work to the returning thereto. The men protested against 
this, as many of them having to go a long way to their homes were 
unable to have a ten hours’ uninterrupted rest. M. Jonnart has 
now modified the previous arrangement by reducing the working 
day to ten hours, and instead of the maximum work and minimum 
uninterrupted rest — comprised within the twenty-four hours, 
an average will be struck over ten days. At the same time, the 
companies will not be allowed to keep their engine drivers and 
firemen at work more than twelve consecutive hours, and the 
minimum of ten hours’ rest cannot be encroached upon. 


Iv a Board of Trade report on the buffer stop collision 
that occurred on the 26th February at the London and North- 
Western Railway Company’s London-road station in Manchester, 
Major Yorke says :—‘‘ This slight collision must be attributed to 
an error of judgment on the part of driver Dawes, who, owing to a 
miscalculation as to the fwd of his train, and, as he asserts, to 
the greasy condition of the rails, failed to bring his train under 
proper control in sufficient time to enable him to pull up without 
touching the buffer-stops. The driver, as is usual in these cases, 
offered as his excuse the greasy condition of the rails. But, in 
my opinion, this cannot be regarded asa satisfactory excuse for an 
experienced man such as Dawes, who should know how to make 
due allowance for greasy rails, which in this climate, and, as I am 
informed, especially at Manchester, are of common occurrence.” 
Dawes, it may be remarked, has been twenty-one years in the ser- 
vice of the company and thirteen years as a driver, and these 
remarks about an excuse'are ail impertinence when applied to a 


man of such experience, of good character, and whose evidence 
was well confirmed. : 


Dawes states in his evidence concerning the slight 
collision above referred to that the rule in force on the London 
and North-Western Railway as to the mode of stopping a train in 
a terminal station is to the effect that the hand-brake only is to be 
used as a rule inside such stations, and the application of the con- 
tinuous brake is only justified in the case of emergency. Mr. 
Whale, assistant locomotive superintendent, says this is regarded 
by the company as the correct interpretation of the regulation 
No, 293, _ But Major Yorke says, ‘‘1t appears that the driver applied 
the continuous brake slightly on entering the station, that he after- 
wards released it when about half way down the platform, and 
that he finally re-applied it with full force on a proaching the 
buffer stops, “I am unable, therefore, to agree with driver Dawes 
when he asserts that he was entering the station in conformity to 
the rule. Had the train been travelling strictly at hand-brake 
speed when entering the station, it would not have been n 
to “pply the vacunm brake even slightly at that time.” “Perhaps 
Major Yorke would be “ unable to agree with driver Dawes” as to 
what was a slippery rail, or as to what constitutes an emergency, 
or on any question as to entering a station, or perhaps as to an 
part of his work, 


NOTES AND MEMORANDA, 


In Greater London 8000 births and 1830 deaths were 


registered, corresponding to annual rates of 27°3 and 16°0 per 1000 
of the estimated population, 


THE deaths registered last week in thirty-three great 
towns of England and Wales corresponded to an annual rate of 
17'1 per 1000 of their aggregate population. Croydon was lowest 
with but 7°9, Portsmouth next with 95, Derby stood well with 
12°7, and Norwich was highest with 22°2. London as usual was 
near the average, namely, 17°5, 


DuRinG some experiments on the influence of iron 
on barley by M. P. Petit—Compt. Rend.—barley was grown in 
sand freed from iron, to which the necessary ash constituents were 
added, There were four series of pots:—No. 1 had 0°00604 milli- 
gramme of iron in the form of barley nuclein (4 grammes; see 
Abstr. 1893, i, 539); No. 2 had 0°98 gramme of iron as ferrous 
sulphate (5 grammes): No. 3 had 0°999 gramme of iron as ferric 
sulphate (4°4 grammes); No. 4 had noiron at all. Nuclein and 
ferrous sulphate were both beneficial, whilst ferric sulphate acted 
as a@ poison. 

Writine in an Austrian paper, Mr. Lenz states that 
Sigmund Raudnitz has constructed an accumulator in which 
neither pure lead nor pure lead oxides are primarily used as 
materials, but instead a lead compound, the nature of which is 
kept secret. By charging, this becomes converted into a stone- 
like peroxide without buc' ling or altering in shape. The result is 
a large increase in capacity for a given weight. A cell of three 
plates (one +, two —) weighed 1°09 kilos. (each plate having a 
surface of 6 by 16°5 cm.), and had a capacity of 32°8 ampére-hours, 
or 30°1 per kilo.; the acid strength was 26—27 per cent. The 
description is suggestive of Lithanode. 


GLYCERINE imparts considerable suppleness to leather, 
but soon sweats out in damp air. To fix it in the leather, it should 
first be incorporated with four times its weight of the buttery mass 
made by dissolving beef fat in warm cod oil. Another method of 
rendering the glycerive a permanent constituent of the leather is 
to incorporate it with a small proportion of white of egg ; this 
mixture may be applied alone or may be followed by the above- 
described glycerine oil. A solution of dextrine may be substituted 
for white of egg if this latter be too costly. By dissolving a tan- 
stuff in glycerine and mixing it with cod oil and fat a valuable 
stuffing for leather may be obtained. 


AFTER some opinions stated pro and others contra 
with regard to the use of petroleum for removing boiler scale, the 
following is quoted as the opinion of Mr. Haage, the chief engi- 
neer of the Saxon Boiler Inspection Company :—‘‘ That experi- 
ments made in 1873 showed that on account of the varying com- 
position of boiler scale, the method was not generally applicable ; 
in some cases it caused the scale to fall off, in others it merely 
loosened it, whilst in ea | cases it had no effect.” The Journal 
of the Society of Chemical Industry says it is also pointed out, in 
some correspondence given, that as the petroleum mixes with the 
steam the latter cannot be used for many industrial purposes, such 
as paper-making, when this method of removing beiler scale is 
adopted. 


Tue corrosion of water and gas pipes by the return 
currents of electric street railways has been frequently described, 
and it is now stated that fire risks are also increased a the same 
agency. In a recent number of the Bos‘on Herald, Mr. H. C. 
Cushing, jun., an electrical inspector for the Boston Board of Fire 
Underwriters, cites several instances where electrical currents of 
considerable strength have been carried into buildings through gas 
or water pipes, and this has sometimes occurred when large differ- 
ences of voltage were present, with corresponding dangers of fire 
under favourable circumstances. Mr. Cushing states that in the 
basement of one building a man had obtained a current of 25 
amperes at eight volts by simply twisting his wires around two 
different water pipes which entered the building. The only way to 
eliminate these dangers, says Mr. Cushing, is to provide complete 
metallic circuits for all strong electrical currents, 


TE developments of the new metal, aluminium, for the 
construction of light boats, of which two were made for the Well- 
man Arctic elites in Baltimore, have led to further investiga- 
tion by the U.S. Navy Department with a view to its use in the 
naval service, where iron, steel, and heavier metals are now used. 
An investigation by an officer of the construction corps, who has 
just submitted his report to Mr. Herbert, was ordered. The 
report finds that aluminium can be used for small boats and steam 
launches, under certain conditions of service, and recommends 
that a boat be made for tests in actual service. The report finds 
that it is possible to build boats of aluminium of ample strep 
and of less weight than wooden boats of the samesize, The belief 
exists that the boats, however, constructed of this material are 
liable to be damaged when colliding with sharp projections or piers, 
but it is not thought the damage would be any more serious in the 
long run than wooden boats would be subjected to. Experience, 
however, with iron steam launches and small-sized pleasure boats 
has shown that one of the principal difficulties to be encountered 
is through their liability to suffer injury from tearing or denting 
the out-plating, and as the aluminium plates are in no case stronger 
or stiffer than iron plates of corresponding thickness, the only way 
in which small aluminium boats can be made better than iron boats 
to meet their injuries under the conditions of actual service will be 
by increasing the thickness of the metal. 


A parer on “ The Mechanism of Electrical Conduction” 
was read at a recent meeting of the Physical Society, by C. V. 
Burton, D.Sc. Considering a body not at absolute zero of tem- 
perature, the author shows that electro-magnetic radiation would 
result in heat being degraded into a lower form of energy, if any 
pany of finite electric conductivity were present, and from the 
act that our planet is not devoid of heat, deduces the following :— 
Theorem I.: ‘In a region containing matter there may be—and 
probably gee are—some parts which are perfect insulators, and 
some parts which are perfect conductors; but there can be no 
parts whose conductivity is finite, unless every finitely conductive 
portion is enclosed by a perfectly conductive envelope.” This 
conclusion is in accordance with Poisson’s theory of dielectrics, and 
with Ampére’s and Weber’s theories of magnetism and diamag- 
netism respectively. Theorem II, is enunciated as follows:— 
‘In metals, and in other non-electrolytes whose conductivity is 
finite, the transmission of currents must be effected by the inter- 
mittent contact of perfectly conductive particles ;’ and as a 
corollary, Theorem III. is given :—‘‘ If we sup that in a sub- 
stance at the absolute zero of temperature there is no relative 
motion amongst the molecules, or amongst their appreciable parts, 
it follows that every substance at this temperature must have either 
infinite specific resistance—which does not imply infinite dielectric 
strength—or infinite conductivity.” Fleming and Dewar’s experi- 
ments on pure metals tend to confirm this. ‘he author then shows 
why, on the intermittent contact hypothesis, a conductor is heated 
when a current flows through it. On the assumption that in ordi- 
nary conductors the relation between the electro-motive intensity 
in the intermolecular spaces and electric displacement, is a linear 
one, and that the electric forces are small in comparison with the 
ordinary intermolecular forces, Ohm’s law is deduced. A modelis 
next described, by means of which contact electro-motive force and 
the Peltier effect can be represented and explained ; and in con- 
sidering Volta electro-motive force, the author points out that it is 
doubtful whether experiments in a perfect vacuum could decide 
the questions at issue in the contact force controversy. The fact 
that the transparency of metals is much greater than Maxwell’s 
theory indicates, might be explained without attributing any new 
properties to the electro-magnetic field by supposing the dimensions 
of molecules not quite negligible in comparison with the wave- 
‘ length of light. 








MISCELLANEA. 


Messks. FarrBuRN AND Hatt, of Manchester and 
Stockport, engineers and injector fact , have decided to 
make a trial of the forty-eight hours week at their works, for the 
twelve months commencing May 25th. The hours worked will be: 
—Monday to Friday, 8 a.m. to 5.30 p.m.; dinner hour, 1 to 2 p.m. 
Saturday, 7 a.m. 12,30 p.m, The wages paid will be those 
before paid for fifty-three hours. 


A Brix has been issued for the confirmation of the 
Provisional Order of the Local Government Board under the 
Housing of the Working Classes Act, 1890, relating to the 
suburban sanitary districts of Sheffield, Sunderland, and Wigan. 
The portion of the Bill relating to Sheffield deals with the Crofts 
Improvement Scheme. This district was that which was recently 
scheduled as insanitary, and was to have formed the site of the 
proposed central station if that scheme had gone forward. 


As a comment on the present barbarous system of 
burying pipes under our streets, ‘‘ Two Inhabitants” writing toa 
contemporary, mention that recently ‘‘a gavg of men picked up and 
relaid the part of Onslow-gardens between Brompton- and 
Neville-terrace. The steam roller did its ponderous duty, and we 
hoped the street was going to be in first-rate order for the season. 
Two days after the steam roller had rolled itself away another 
gang of men, with their picks, appeared on the scene, and have 
brought with them a set of hydraulic pipes, and they are now 
engaged in pecking away at the road just finished, and undoing 
the work of the last ten davs.” 


Tue traders of the Tees-side districts will on Friday pre- 
sent a testimonial to Mr. William Smith on his retirement from the 
position of manager of the Darlington section of the North-Eastern 
Railway. Mr, Smith has been connected with that company since 
1840. For many years he has been manager of the goods, pas- 
senger, and mineral departments for the districts, and nearly all 
the leading traders have subscribed to the testimonial. A few days 
ago, the officials of the North-Eastern themselves presented an 
illuminated address and purse of gold to Mr. Smith, the presenta- 
tion being made by Sir Joseph W. Pease, Bart., M.P., one of the 
directors of the North-Eastern. Mr. David Dale, another of tke 
directors will present the traders’ testimonial. 


Tue ceremonies attendant on the opening of the Sulina 
Canal, which greatly facilitates navigation between the Black Sea 
and the Danube, as mentioned in our last impression, were marked 
by great enthusiasm. When the Orient, on board of which were 
King Charles of Roumania, the members of his Cabinet, a large 
party of foreign diplomatic representatives, and the International 
Danube Commission, entered the canal, the British, French, 
German, Roumanian, and Austrian men-of-war stationed in the 
Channel fired salutes. At the banquet Azarian Bey presented the 
King with a splendid silver goblet in the name of the Commission. 
The King, in reply, wished the members of the Commission froth 
sucess in the undertaking intrusted to them by Europe. 


Now that the surveys recently carried out by H.M.S. 
Investigator have shown that two routes exist through the Palk’s 
Straits, one of which is considered quite safe for the passage of 
large vessels in all weathers, namely, the one round Point Pedro 
and the Ethiopian Shoal, and on the practicability of which it was 
said that the ship canal project rests, it is hoped that there will be 
no further delay in carrying it out. According to the original 
plans, the canal if cut across the island of Rameswaram is only 
about two miles in length, and by its construction it is estimated 
to reduce the voyage from Suez to Madras and Calcutta by about 
350 miles. Indian Engineering says it is also proposed to connect 
the canal by rail with Madras on the one side and Ceylon on the 
other side. 


Tue White Star Liner Majestic arrived from New 
York at Queenstown at 3.4 a.m. on Wednesday, after accomplish- 
ing the passage in 6 days 4 hours 44 minutes, The American 
Liner Paris started from New York half an hour before the 
Majestic, but soon after the White Star Liner got her rival in view, 
and the next day they were side by side, when a race took place 
between the two ships, which lasted until Saturday. During the 
three days neither ship could gain on the other, and all the pas- 
sengers kept on deck watching the contest and betting freely on 
the result. The Majestic on one occasion got ahead, when there 
was an outburst of cheering on the White Star steamer. On the 
Saturday, when they parted company, the Paris steamed right 
across the bows of the Majestic, which necessitated Captain 
Parsell slowing down the engines of his steamer. The Majestic 
— each day 344, 453, 472, 428, 451, 461, and to Queenstown 
278 knots, 


Tue Peninsular and Oriental Steam Navigation Com- 
pany's new mail steamer Caledonia was launched from Messrs. 
Caird’s yard, at Greenock, on Saturday, the naming ceremony 
being performed by Miss Ethel Barnes, daughter of Mr. F. D. 
Barnes, managing director to the company. The Caledonia is 
502ft. over all, and has a displacement of nearly 12,000 tons. Her 
machinery will develope 11,000 horse-power, and she will have a 
speed of 19 knots. She will accommodate 320 first-class and 180 
second-class passengers in large state-rooms. The carvings in the 
beautiful dining saloons, music-rooms, library, smoking-rooms, 
companions, and lounges are by Signer Gambi, of Siena, and all 
the internal decorations are from designs prepared by Mr. T. E. 
Colcutt. She is fitted throughout with electric light, and has large 
refrigerating chambers for the preservation and storage of the 
passengers’ food supplies, &c. The Caledonia will run in the India 
and China mail services carried on by the Peninsular and Oriental 
Company. 


Tue net profit of the Birmingham City gas department 
for the year ended March 31st was £24,551 placed to the credit of 
the improvement fund. Three important factors influenced the 
accounts of the gas department—the coal strike, the decrease in 
the consumption of gas, and the increase in price. While in 1888 
the coal for an output of 3500 million cubic feet of gas cost them 
£160,000, last year was paid £261,000, or 62 per cent. more, for an 
output of only 40 per cent. more gas. In other words, the relative 
additional price paid for coal was £76,000. During last year the 
consumption of gas decressed by no less than 6 per cent., and when 
compared with the sale of two years ago, last year’s consumption 
showed a decrease of 26 million cubic feet. That reduction was 
attributed to four causes—the bright weather during the year, the 
bad trade, the introduction of electric light, and the greater use 
of economical burners. The conclusion arrived at was that there 
would no longer be the giant strides by which the consumption of 
gas had risen in 18 years from 2300 to 4000 million feet, but that 
there would still be a gradual, if slow, increase. 


Tue Bridges Committee of the London County 
Council received a deputation on Wednesday last of members 
of the Art Standing Committee of the Royal Institute of British 
Architects, who desired to lay before them their views as to the 
importance of the contemplated new bridge at Vauxhall to London 
as an architectural monument. Mr. Waterhouse and others spoke 
as to the great advantage of a simple and dignified architectural 
bridge in stone. Several of the London bridges, especially new 
Battersea Bridge, were severely criticised, and a hope was ex- 
pressed that nothing similar would be erected. All the bridges on 
the Thames have been the work of engineers except the stone 
casing which the Tower ae has to carry, and the enormous 
and cintens ive piers of that bridge. It is much to be hoped the 
river will not again be crossed by a new bridge which will be an 
unnecessarily expensive river obstruction, designed in the nam2 
of architectural art. No doubt there are several very fine 
masonry bridges across the Thames, including Rennie’s London 
Bridge -which will afford architectural superstructure precedents, 
but the building of a good bridge is the work of the engineer, 
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DESIGN AND REPAIRS. 





TWENTY years ago a young engineer was employed to 
design and construct a large breast waterwheel, to take 
the place of one held to be past repair. There was a 
superabundance of water, but not enough power, so this 
young man designed a new wheel with abnormally deep 
buckets. The old wheel had floats of elm, the new one 
had floats of sheetiron, carefully bent to the right curve, 
properly ventilated and so on. The designer was justly 
proud of that wheel, when he lifted the penstock. It did 
all that was expected of it and more—and then trouble 
began. The material of which the floats were made was 
not very good, and the great mass of water tumbling into 
them broke great fragments outof them. Two gave way 
one night. In the first instance it was held that a piece 
of timber or something of the kind had come down with 
the water, and in any case the matter was regarded as 
exceptional. It was decided to replace the broken buckets. 
Then the beauty of the design became fully manifest. It 
was found that no one bucket could be taken down 
without taking out the next above it as well. In a word, 
the wheel had to be taken to pieces to replace the broken 
buckets. Whether the designer took the lesson to heart or 
not we cannot say; the story is quite true, and we use it as 
a text. It serves to give point to the statement that a very 
considerable number of draughtsmen and engineers design 
machinery without giving a thought to providing facilities 
for repair. 

We have lying before us drawings of a feed pump 
intended for the United States battleship 
Texas. The pump has two steam cylin- 
ders 7in. diameter and Qin. stroke. There 
is no fly-wheel, but] there is a crank shaft 
and excentrics and slide valves. The 
whole affair is to be bolted against a 
bulkhead. It is very badly designed. The 
cylinders are placed over the pumps, 
which are double-acting, 4}in. in diameter ; 
they are intended to work against 150 Ib. 
pressure. The pump pistons are secured 
on the same rod as the steam pistons, so that 
there are six stuffing-boxes in all. The suc- 
tion valves can be got out through a side 
door fitted with twelve studs and nuts, all of 
which must be removed before the door 
can be opened. The delivery valves cannot 
be got at without taking down the air 
vessel. The packing of the pump piston 
can be got at only by taking down the 
whole engine; that is to say, the connect- 
ing-rod must be unshipped, the steam 
cylinder cover and the pump cover both 
taken off, and the steam and pump pistons 
drawn together. It may be said what does 
all this matter in so insignificant a thing 
as a donkey pump? But there are twelve 
of them in the Texas. They can each 
deliver one hundred gallons per minute into 
the boilers. They are so connected up that 
they can draw from the sea, feed-tank, 
bilge, or boilers, and will deliver into the 
boilers, fire-main, or overboard. These 
functions are important. Every sea-going 
engineer who reads what we have just 
written will condemn the design, for he 
knows that every portion of a steam feed- 
pump should be perfectly accessible. Valve 
doors should be so fitted that they can be 
taken off and replaced almost without the 
aid of tools. It ought to be possible to 
extract a piston without taking down the 
whole engine, and soon. Mistakes of the 
kind we have named are not confined to 
American practice; very far from it. We 
have seen German designs that were a little 
worse. In England we are as bad. Some 
locomotives were once supplied to a meme f 
company for working a narrow gauge . 
After they had been running for a short 
time the maker wrote to ask if they gave 
satisfaction. The colliery engineer replied 
that they did so far, *‘ but that he had not yet 
made up his mind whether he would take the 
boiler off the frames, or turn the engine upside down when 
the valve gear wanted repairs.” Itis beyond doubt that the 
almost total inaccessibility of the machinery of some of 
the steam tramway engines that have been tried in the 
country has seriously militated against the success of the 
system. 

Designers do not consider the repair question, for two 
main reasons. The first is ignorance, the second 
indolence. There are other reasons, of course, but they 
do not count. Young men commonly fail to provide 
for repairs because they have had next to no 
personal experience. No man who has been to 
sea, would, if given a free hand, design such 
donkey pumps as those are in the Texas. Bitter 
experience would have have taught him wisdom 
The young man again will be slow to spoil a pretty design. 
He will not hesitate to put important portions of a valve 
gear where it can least readily be got at. He will fit a 
pump valve door with studs and nuts, because they look 
much better than a stirrup and setting down screw. It 
is true that with the former precious moments must be 
wasted when a valve is gagged and the water barely 
showing in the gauge, while with the latter a turn of the 
hand suffices to open the valve box, and it can be closed 
again aspromptly. With older men indolence operates. 
It is really sometimes very troublesome to ~— 
machinery so that it can be repaired easily ; and why 
should it break down? Why should repairs be necessary ? 
It is a noteworthy truth, however, and a thing to be 
remembered, that the more accessible the parts of a 
machine are the less probable is the occurrence of a 
failure. Of course, the reason why isobvious enough. It 
very frequently happens that the men who have least 


consideration for repairs, who take least thought for the 
future career of the machine they have made, are the 
very men who seem to go out of their way to introduce 
weakness. We can call to mind a large Corliss engine, 
in which certain essential portions of the valve gear are far 
too small, and yet these cannot be got at while the engine 
is running without risk of limb. It will usually be found, 
indeed, that if a partis readily got at for renewal or 
repairs, it can also be got at for examination, feeling or 
oiling with ease and safety. 

The difference between good designing and bad design- 
ing in this respect is often very small. That which is 
apparently a mere trifle will often constitute it. A 
stuffing-box will have the gland studs so fitted that 
they can only be turned with a specially made spanner, 
and when the engine is not running. There is 
nothing to prevent the studs from being put in the 
other way across, when they could be got at while 
the engine was running with any spanner. 
really nothing too trifling in the design of a machine to 
deserve attention. There is a right way and a wrong 
way of doing everything 
forethought, and mechanical instinct will neglect nothing, 
however small, that can conduce to success. The late 
Mr. Stroudley supplied one of the most remarkable 
examples of the combination that we have met. His 
description of a new design for a locomotive, a marine 
engine, a steam crane, was something to be remembered ; 
he had always a reason for everything he did, no matter 
how trifling. Many of our readers will no doubt be able 





SIR WILLIAM H. BA:LEY 
(From a photograph by Mr. Franz Baum, Manchester and London.) 


to name living engineers with the same rare combination 


The man with experience, | 


| of gifts. They never forget that it is always possible for | 


a machine to break down, and they will provide accord- 

ingly for repairs. Indeed, men may be found who 
|go a step further, and endeavour so to arrange 
| their mechanism that a breakdown shall do as 
| little mischief as possible; in which they follow 

the lead of the makers of chain and fusee watches, 
| who fix a small steel pin in such a position that when a 
| chain breaks, the net of it, lashed out by the recoiling 
| spring no longer restrained, cannot become entangled in 
| the finer mechanism to its ruin. We have heard it argued 
| that it is really no part of the business of a designer to 
| consider breakdowns or repairs at all. That, it is urged, 


| is the affair of the user of the machine, or rather, of its | 


| purchaser. This is a very short-sighted policy, certain to 
| injure the reputation of those who follow it in the long 
‘run. But whatever the notions of the maker of a 
| machine may be, it is beyond dispute that the consulting 
| or superintendent engineer who advises the purchaser 
| should make it a sine gud non that every reasonable 
facility shall be provided for making repairs, and that 


they may easily be got atindividually. Thus, for instance, 
there is no reason why a pump piston and a steam piston 
should not be on the same ; but neither is there any 
reason why this rod should not be in two lengths keyed 
together, so that either piston can be drawn without 
disturbing the other. e believe that one principal 
reason for defective design is to be found in the circum- 
stance that the designer seldom, if ever, has charge of 
machinery. A few months’ reper: in an engine- 
room, especially at sea, may result in a change of opinion. 





parts should so far be independent of each other that | 





| meeting of this Society on Tuesday. 


—_—_——., 
et 


THE ROYAL AGRICULTURAL SOCIETY, 


Tue Duke of Devonshire took the chair at the annual 


3 In the course of the 
annual report which was read, it was stated that the re. 
parations for the forthcoming country meeting at Cambrid . 
next month are well advanced. The meeting will be held = 
Midsummer Common, an open space of sixty-four acres near 
the centre of the town. As the Council have already reported 
it became necessary, in view of the fact that the area of the 
showyard could not be extended, to impose some limitations 


|on the entries both of implements and stock; and the 


13,402ft. of shedding applied for in the former department 
will monopolise, with the 1864 entries of horses, cattle, and 


| sheep, and the entries in the other departments, the whole of 


| stands, as against 13,01Sft. in 408 stands at Chester last 
There is | 


the space available for the purpose. In the Implement 
Department, the number of feet of shedding—exclusive of 
open ground space—actually allotted is 13,402ft. in 449 
and 12,511ft. in 411 stands at Warwick in 1892. Noteith’ 
standing the limitation of the maximum space allowed to an 


| exhibitor to 100ft.—instead of 150ft.—and the fact that a 





number of applications had necessarily to be declined, the 
Implement Department will still be the largest of an 

meeting in the last fifteen years, except the Jubilee Meeting 
at Windsor in 1889. The trials of the twenty-four oil engines 
which have been entered for the prizes offered by the Society 
will take place in the showyard in the week preceding the 
meeting, commencing on Monday, June 18th. The trials 
of churns — 24 entries — willcommence on Wednesday, 
June 20th ; of sheep-dipping apparatus—6 entries—on Friday, 
June 22nd; and of spraying machines—17 entries—on 
Saturday, June 23rd. The inspection by the 
judges of the 116 ‘‘ New Implements” entered 
for the Society’s Silver Medals will commence 
on Thursday, June 21st. 

The Council have resolved to discontinue 
after the present year the award of free life 
memberships to the winners of first-class 
certificates in the Society’s examinations. 

One speaker expressed regret at this, and 
a professor supported him on the ground, 
amongst other things, that grants would not 

so easily obtained from provincial County 
Councils if it became known that the Royal 
Agricultural Society had made this change. 
To this one is tempted to say, and a good 
thing too. There is something absurd in the 
notion that any youngster technical school 
assistant who has read up to pass these exami- 
nations for the purposes of his occupation as 
a teacher, should for life be admitted a 
member of the Agricultural Society. Let 
the County Councils use the money for some 
practically useful and necessary purpose; they 
will do no good to agriculture by superficial 
technical education. Andif the Society wants 
to make life members by examination, let 
them form a board of practical farmers to 
examine in practical knowledge the aspirants 
to such honours. 





PUBLIC WORKS IN THE UNITED 
STATES. 

In an article in the North American Review 
for March, the Hon. Newton C. Blanchard, 
the chairman of the Committee on Rivers and 
Harbours, of the House of Representatives, 
contrasts the American system of carrying out 
works with that pursued in this country, and 
condemns the former as having been “ faulty 
in the extreme.” In America the process 
pursued has been, where an improvement is 
contemplated, to obtain a report from the 
staff of the War Department as to the present 
and prospective commerce to be benefited by 
the improvement, in order to determine what 
public necessity exists for the proposed 
expenditure. If this report is satisfactory, 
plans and estimates of the works are ordered 
to be made. If these are approved by Con- 
gress, a small appropriation, varying from 10 
to 30 per cent. of the total amount required, 
is made to begin the work. There is always 
considerable uncertainty as to when the next 
appropriation will be made, river and hat- 
bour Bills only being brought on once in two 
years, and also‘as to whether any or what 
amount will be voted. Thus, frequently the 
officer in charge of the work of construction is compelled to 
limit his contract to the amount appropriated. Stoppage 
of the works for want of funds frequently takes place, 
and not only postpones the period when the results 
will be sealant: tot is wasteful, by the deterioration of the 
work already done, by its being left in an incomplete 
condition, and by the plant and working force engaged upon 
it becoming scattered and removed. Sometimes the result cf 
one year’s work is destroyed or becomes valueless before the 
next appropriation can be obtained. In many instances the 
final cost of securing desired results has been greatly increased 
over what would have been required had the estimated cost 
been made available at once. The officers of the Engineers 
Corps have constantly protested against this policy of partial 
appropriations, and recently their complaints have been 
attended to, and the full amount has been appropriated. 
This has been the case with the St. Mary’s Falls canals, the 
Hay Lake channel and the harbours of Philadelphia, Balti- 
more, and Galveston. The result of this departure from the 
old system has been found to work exceedingly well. It has 
enabled the staff to obtain contracts for the works at a saving 
of several millions of dollars, and Congress was so satisfied 
with the result that when the last harbour Bill was being made 
up it was resolved. to extend the system to thirteen more 
m | the most important projects under way, and the 
Secretary of War has been enabled to place contracts 
for these works with very great advantage both as to 
cost and period of completion. Thus it was estimated that 
the Ship Canal in the Great Lakes would cost 3,340,000 dols., 
whereas contracts have been made for 1,304,434 dols. and 
for the other works at a very great saving. The information 
and statistics given in this paper also show the growing 
interest and importance that is being attached to inland 
waterways which hitherto have been neglected in favour of 
the railways. The results attained show that there is ample 
justification for a liberal policy. 
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RICHMOND LOCK AND FOOTBRIDGE 


















RICHMOND LOCK AND FOOTBRIDGE. 


_ ON Saturday, the 19th inst., these works were formally | 
inaugurated by the Duke of York, after being in progress for 
the last three years. The Royal party, which consisted of | 
the Duke and Duchess of York, the Duke and Duchess of 
Teck and family, and the Duke of Cambridge, arrived at the 
Surrey approach of the new bridge at 3.15 p.m., escorted by | 
& mounted troop of 8th Hussars. A grand stand had been | 
erected for the Royal party here, and to receive them was | 
assembled the Mayor of Richmond, Mr. J. W. Szlumper, and | 
— of the borough, the Thames Conservators, the | 
wickenham Local Board, and a large number of local | 
gentry. Following the Royal party came the Lord and Lady 
Mayoress of London in full state carriages, accompanied by 
the sheriffs, The guard of honour of the Richmond detach- 
ment of the 8rd Volunteer Battalion East Surrey Regiment, 
tr mace by Major Powell, presented arms, their band 
playing as each drove up to the stand. The Duchess of York 
and the Duchess of Teck were then presented with bouquets 
of flowers by Miss Szlumper. 
aan Town Clerk of Richmond read a joint address from the 
Del mond Corporation and Twickenham Local Board to the 
uke of York, setting forth the objects of the undertaking, 
and acknowledging the timely assistance of the Thames Con- 
Servancy, who subscribed £20,000 towards the £40,000 
ne for the completion of the works. The Duke in 
ra y thanked them for the hearty welcome given him and 
© Duchess, He was very pleased to take part in the 
pattems be opening the new lock bridge, which will give 
greater facilities for healthful recreation on the river, and 
congratulated the promoters on their successful labours. 





The Mayor of Richmond presented to the Duke the Lord 











Mayor of London, as chairman of the Conservators. The 
secretary to the Conservators read an address to the Duke, 
welcoming him and the Duchess, and pointing out the benefits 
of the undertaking. 

The Duke thanked them for their address of welcome, and 
expressed his satisfaction that the Conservancy Board had 
so largely contributed to the cost of the undertaking, wishing | 
the Board success in the public spirit it had shown in beauti- | 
fying the river. 

The Mayor of Richmond then presented to the Duke Mr. 
More, engineer to the Conservancy ; Mr. Rapier, the maker 
of the sluices; Mr. Stoney, the inventor of the sluices; Mr. | 
C. Burt, chairman of the Richmond Vestry; Mr. C. J. | 
Thrupp, chairman of the Twickenham Local Board when the | 
Act of Parliament was obtained for the bridge; Mr. Hilditch, 
chairman of the Lock and Weir Committee ; and Mr. Senior, 
the town clerk, A procession was next formed, headed by 
Messrs. Burt and Hilditch, and when the Duke of York and 
Duke of Cambridge and distinguished party of gentlemen had 
inspected and gone over the left-hand footway to the Middle- 
sex side, and returned by the other footway, amid much | 
cheering, Mr. F. G. M. Stoney handed to the Duke the | 
electric bell communication which signalled the release of 
the sluices, and they were lowered, the event being noted b 
the church bells of ores: aig mapa re yg ot 
ringing merry 8, the first boat to pass throug e lock 
being the | men ae steam launch Thames dressed 
“rainbow ” fashion. The steam craft lining both banks blew 
their whistles. The ceremony was brought to a close by the 
bands playing the National Anthem, the Royal party leaving 
for White Lodge. 

The weether was cold, but a large crowd of boats was on the 





river, and both banks lined with spectators. Venetian masts 





had been erected from the South-Western Railway bridge to 
the new footbridge. Both sides of the river, which, with the 
chestnut trees almost at their best, and the crimson cloth of the 
grand stands, and animated fleet of launches and pleasure 
boats, made a picture only requiring a dash of sunlight to 
complete it. A grand banquet was given by the Mayor at the 
Star and Garter in the evening. Wednesday, May 23rd, was 
observed in Richmond and neighbourhood as a general 
holiday, with processions of boats, sports, illuminated river 


| fete 


The top view shows the lock and footbriége. The photograph 
was taken on May 17th, 1894, with the sluices lowered for 
trial 4.30 p.m. to 11.80 p.m., looking towards Kew, down 
stream; from the Middlesex side of the river. The second 
view shows the lock and footbridge on May 17th, 1894, 
sluices lowered for trial from 4.30 p.m. to 11.30 p.m., looking 
towards Richmond Bridge, up stream. The South-Western 
Railway and Richmond Bridges are in the distance; from 
the Middlesex side of the river. 








ENGINEERING Society, K1na’s CoLLEcE, LoNDON.—At a meeting 
of the above Society held on Friday, May 11th, Mr. Matthews read 
@ paper on ‘“‘ Machine Guns.” He dealt first of all with the history 
of machine guns, from the mitrailleuse down to the most modern 
t He then described in detail the mechanism of the Norden- 
felt, Gardener, and Maxim guns, and gave their ranges and 
rapidity of fire. Mr. Matthews concluded his paper with a brief 
description of the ammunition, mountings, and sights, and touched 
on the question of shields. A debate then followed, in which 
Messrs. Makooski, Droop, Oliphant, Lucas, and Grant took part. 
The meeting terminated with a hearty vote of thanks to Mr 
Matthews for his interesting paper. 
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LETTERS TO THE EDITOR. 
(Continued from page 436) 7 (Tt 





ENGINEERS FOR THE NAVY. 


Sir,—The Admiralty, with a view to cbtain the increased 
number of assistant-engineers provided for in the Navy Estimates 
1893-4, have still further reduced the standard of qualification, 
and are indirectly omeieg commissions to those who have served 
four years in an approved engine works, including six months in 
the drawing-office. The only examination to be passed is one in 
ptactical engineering subjects;“and the candidate is not even 
required to furnish proof of proficiency in the three R’s. 

After years of incessant dwelling upon the great importance of the 
high mathematical education gs | for naval engineers, and that 
they should be in all respects fitted to associate with the other 
officers, the Admiralty have ted a lete if pn cee 
reversal of their policy. The differential and integral calculus, 
electricity, higher mathematics, &c., have all gone where the 
woodbine twineth, and the qualifications required from an assistant- 
engineer in the Navy are less than those necessary for a second- 
class Board of Trade certificate in the mercantile = sai 

The statement may seem strange, especially as is importan 
departure by the Admiralty has not received any notice from that 
part of the technical press concerned. Probably it has escaped 
their attention through not having been made public, but partially 
concealed — = conditions relating to ‘‘ Assistant-Engineers 
for Temporary Service,” recently adopted by the Admiralty. - . 

For the past few weeks there sppeared in your advertising 
columns an announcement that the Admiralty hold in June an 
examination for twelve appointments as assistant-engineers for 
temporary service. The particulars contained in the advertisement 
are meagre, and there is nothing to indicate that the announce- 
ment is a thinly-disguised attempt to i the bers” of 
assistant-engineers on the permanent list by lowering the reduced 
standard of mber last, 

The conditions referred to being but little known, I subjoin an 
abstract of them, as they may be of interest to some and act as a 
warning to others :— : $ 

“A candidate must not be less than twenty nor more than 
twenty-three years of age. “oF 

“He must have served for not less than four years at an 
approved engine works, including six ths in the drawing- 
office, or have had six months’ experience as an engineering 
draughtsman. , 

“‘He must pass an examination, held by Admiralty officers, in 
practical oe subjects equivalent to that passed by engineer 
students, R.N., for probationary assistant-engineer. oe 

‘* Fitters and draughtsmen within the prescribed ages, who have 
served their time as engine fitter apprentices at the Royal dock- 
yards, and have undergone a four years’ course of instruction at 
the dockyard schools, may, on the recommendation of the chief 
engineer of the yard, be considered as eligible candidates to com- 
pete at the examination. 

‘* The pay is to be £136 17s. 6d. a year. 

** The rank to be with but after an assistant-engineer of the same 
seniority on the permanent list. 

‘* After four years’ service, an assistant-engineer for temporary 
service will be allowed to present himself for examination for the 
rank of engineer. This examination will be of the same character 
as that by assistant-engineers on the permanent list. 

‘* Assistant-engineers for temporary service passing the examina- 
tion will be promoted to the rank of engineer on the permanent 
list after six years’ service. 

“Two years of the time served as assistant-engineer for tem- 
po service will be allowed to count as junior service for increase 
of "fall and half pay and retirement in the senior rank of chief 
engineer, =. 

** Eagineers promoted from the list of assistant-engineers for 
temporary service will be treated in all respects the same as other 
engineers, except as to counting junior service. 

“ Assistant-engineers for temporary service who fail to qualify 
for promotion, or whose conduct has not been sufficiently satisfac- 
tory on completion of six years’ service to justify their promotion 
to the rauk of engineer, will be discharged from the service on the 
first opportunity without any gratuity or pension. 

** Assistant eagineers for temporary service will be liable to be 
discharged at avy time if their services are no longer required ; but 
those who have served not less than two years will be awarded a 
gratuity of six months’ pay on being discharged, provided that 
their conduct has been in all respects satisfactory.” 

No other conclusion can be arrived at from a perusal of the pre- 
ceding than that the term assistant-engineers for temporary ser- 
vice is, to say the least, misleading, and that the Admiralty are 
endeavouring to obtain engineers for the permanent list by lower- 
ing the recently reduced standard of qualification and slightly in- 
creasing the time to be in the junior ranks, 

An anomaly of the scheme is that the assistant-engineers for 
temporary service begin ata higher rate of pay than those who 
enter by the usual way. On the other hand, they have to serve a 
year longer before reaching the maximum pay of the senior ranks. 
A particularly noticeable feature of the scheme is the snobbish and 
unfair treatment awarded to the dockyard engine fitter apprentices. 
As all of these have served an ap; oatioath of six years and 
attended the dockyard schools for = years, limiting permission 
to attend the examination to a selected nurmber of those few who 
have attended the schools for four years with a view of competing 
for an engineer studentship is significant, Either the Admiralty 
do not consider six years’ apprenticeship in the dockyards, together 
with three years attendance at the dockyard schools, equal to four 
years’ service in an approved engine works without any school 
attendance during that period, or the regulations are deliberately 
framed for excluding the engine fitter apprentices. The latter view 
is most likely the correct one. The previous regulations, founded 
on the report of Sir A. C. Key’s committee, were framed with the 
object of excluding the sons of dockyard workmen who then 
furnished a large majority of the candidates, and of obtaining 
engineers equal in education and social position to the other 
officers. The first object has been attained, the fitter apprentices 
having been excluded, but the engineers equal in education and 
social position to the other officers have kept aloof, as from the 
conditions and terms of service might have been expected. The 
recent regulations as to assistant-engineers for temporary service 
afford ample proof of this, and in case the ni numbers are 
not obtained it is difficult to say what will be the next step on the 
part of the Admiralty. 

It may be interesting to give the previous tions for 
assistant-engineers, who were not to be over thirty-five years of 
age. The qualification required was the possession of a Board of 
Trade certificate, and to have served overa yearatsea. The pay was 
£164 5s. a year. They were to e' for six months certain, and 
to provide one suit of undress blue cloth uniform according to 
regulation pattern, to receive thirty days’ notice of their services 
being no longer required, and to be granted a gratuity of thirty 
days’ pay on discharge. Whether under the new conditions many 
candidates will offer themselves, taking into consideration the fact 
that after soending nearly the amount of their first year's pay for 
uniform, cutfit, &c., they may be discharged at any time without 
compensation, is doubtful. 

The recent discussion in Parliament on the claims of naval engi- 
neers, especially the speeches of Messrs, Allan and Penn, has had 
the effect of exciting a portion of the Service press to one of their 
characteristic displays of imbecility. While one of these organs 
admits that the enlargement of the Engineering Training College 
at Keyham will be of little use, as the entries are yearly decreas- 
ing, another, indignant at the statement that vessels’ safety depends 
upon the knowledge and skill of their engineers, delivers the 
following tirade :—‘‘ After a while the captain found out that the 











master was inclined to take advantage of him, he being with his ! rj 











MAy 25, 1894, 








mates the only people who could handle the ship. Then the captain 
learnt to sail his vessel as well as fight her. So after lingering for 
a time as payigators, the master’s line was allowed to die out.” The 
enginéers should take warning by this historical fact. If 
engine-room artificers become warrant officers, lieutenants and com- 
manders will be seen in the engine-room.” No explanation is given 
as to how and where captains are to learn engineering. The only 
effect of lieutenants and commanders doing —_ in the engine- 
room would be a largely increased number of accidents and break- 
downs. The spectacle of lieut ts and ders confronted 
with a broken propeller shaft, burst boiler tube, cracked cylinder, 
or general derangement of the machinery, would be more curious 
than edifying. 

Unfortunately the theory that engineers are mere engine-drivers, 
and that their work can be equally well done by a Lascar with an 
oil can, is not confined to naval officers, but is current in the mer- 
cantile marine. A captain in the latter with sufficient length of 
service to enable him to know better, expresses himself on the 
**Subordination of Marine Engineers,” in a recent number of the 
Nautical Magazine as follows :—‘‘ A knowledge of the principle of 
the steam engine forms part of the el tary education of the 
junior naval officers. They keep watch for acertain period habitually 
in the engine-room at sea, and there is little fear of contradiction 
when I state that steam generally is regarded as a very elementary 
matter, and that any officer who takes a proper interest in his 
work is well acquainted with it both theoretically and practically. 
It would be interesting to know what a lieutenant in charge of a 
torpedo boat would have said to him if a breakdown occurred 
which he was unable to remedy, or put right if such were 
possible. It is not contended that these officers are capable of 
taking a hammer, or chisel, or file, and doing the work of a 
mechanic themselves, but they are capable of directing the engine- 
room artificers who may be under their control. To the seaman 
it is gratifying to find a staff-lieutenant—whatever that may be— 
lecturing on hydraulics to a class of engineer officers. In the 
matter of gun mountings and hydraulics generally, the naval officer 
has —— kept pace with the times, 

‘* Now this state of things proves that seamen are capable of mas- 
tering the ment of machinery afloat. Wherein, then, does 
the business of the marine engineer differ from that of the driver 
of the Scotch express? The latter is a man of tried nerve and 
does his work well ; he drives his engine until it reaches its desti- 
nation. If it breaks down and it is ible to repair it, he does 
so, and then reaches his destination ; if it is not possible to do so, 
there is nothing’ to be done but to wait until assistance arrives, and 
thus the parallel between the two cases is exactly similar. Mis- 
conduct on the part of the engine-driver might bring about more 
serious consequences to human life than any on the part of the 
marine engineer, and whether on a great or a small scale, engine 
—s is engine driving, and carries with it a finite responsibility 
only, += . vom 

we have numbers of menin the mercantile marine who, if occa- 
sion arises, will be as well ‘qualified to take the management of 
machinery as their opposite members in the Royal Navy. This is 
no fiction, for the naval lieutenant can plape hid finger on the faulty 
place of an electric circuit or hydraulic gear with as much cer- 
tainty as any one, and what can be done by one sailor can be done 
by another.” 

The only necessary comment fon this disquisition is to ask 
what is to happen when the engine-room artificers are disabled, ill, 
or killed ?—contingencies not unlikely in war. There will be under 
the new regulations five classes of naval engineers, comprising those 
having passed three sessions at the Royal Naval College, Green- 
wich ; those having one session there ; those from the Engi- 
neers’ Training College, Keyham; those who have passed three 
years at an approved engineering establishment, and one year at a 
recognised college for technical education ; those who have passed 
four years at an approved engine works solely. With the exception 
that appointments at the Admiralty and dockyards are reserved 
for the first class, and that the second class are guaranteed promo- 
tion to the rank of chief engineer in ten and fourteen years, accord- 
ing to the nature of their certificates, a!l are supposed to have 
equal privileges and prospects. The action of the Admiralty 
in further reducing the standard of qualification for their engineer 
officers is causing much discontent amongst those who entered 
under the old and comparatively expensive conditions, 

Westminster, S.W. a 

May 15th. 














ELECTRIC LIGHTING OF LONDON. 


Sir,—The success of the bigh tension alternating current transfor- 
mer system without undue loss has undoubtedly opened up a new 
phase of this problem, and I was gratified in reading your two leaders 
on this subject, having had occasion to give an opinion, and to find 
that I am not alone in my pessimism as 's the existing plants, 
so much so also that I haveimp d on the bers of three local 
authorities in the county of London contiguous to each other, 
the desirability of formulating a joint scheme as being conducive 
to their respective interests, whereas individual smaller generating 
stations are under consideration with their inherent shortcomings. 

Where is the engineer who would advise the placing of new 
manufacturing works where, say, 100 tons of material would require 
to be carted each week, without securing either a railway or water 
transit to the premises’ In fact, water asa means of conveyance 
and for condensing purposes a to be specially desirable for an 
electric lighting station, and distance now is not a superlative 
bar to obtaining a proper site. 

But I venture to suggest, Sir, another side of the problem, viz., 
the utilisation of the ashbin refuse. This I have found to be at 
least «$9 in directly-heated steam generators or boilers—and not 
through a preliminary series of brick flues—to an evaporation of 
1lb. of water to 1lb. of refuse, and it should be utilised at public 
electricity generating stations, and can be so utilised that the 
boilers required to be kept for emergencies could be brought into 
almost immediate use in case of fogs and high load, without any 
expenditure of costly fuel during the period of stand-by, and Mr. 
R. E. B. Crompton’s prophecy as to cost of electric lighting be 
absolutely fulfilled. ater conveyance also under these circum- 
stances is almost necessary to clear away the ash and clinkers left 
unsold, and if not available, railway facilities should undoubtedly 
be secured. 

I venture also to suggest that, as we are within a measurable 
distance of direct-driving gas engines coupled to alternators being 
a success, and with the use of Dowson or even oil engines, this 
means of motive power might be considered, with the advantages 
of immediate use for emergencies where water is unavailable and 
the delivery of ashbin refuse objectionable; at the same time 
reducing the cartage of coal. 

B -street House, E.C., May 21st. T. W. BAKER, 








Sir,—I do not think that you have snfficiently emphasised the 
great advantage, in — to watersupply, that an electricity fac- 
a’ + ‘al +. lich 
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The metropolitan works are borne to the 
which there is no conceivable reason for Ang mn porthens 
land is enormous. The taxes of all kinds are very Seow pa 
against all this there is not one countervailin advantage oe ond 
Kvery sensible person must agree with you, Sir, that the intra = 
factory can have no chance against one down the river, a 
Deptford experiences are constantly used by those who w 
maintain the present system. But Deptford has simply be pe 
before its time; its day is coming, and no doubt somewhat si xe 
establishments on the north side of the river will anal pan 
existence before many years are over, ito 
Existing arrangements have been provisional for a long tim 
but the electrical papers have not had the courage to state the 
truth. They have left that to Tus ENGINEER, Sat 
Dulwich, May 2lst, _ 


CRANK-PIN HOLE BORING MACHINE, 


Sir,—TuHE ENGINEER of February 2nd last contai: i 
tion and illustration of a conical hols boring Setiinn teveea 
made by Messrs. Von Gulpen, Lensing, and Von Gimborn, Tw 
weeks later appeared Mr. G, B. Goodfellow’s letter, claiming 
priority of make and use of a tapered crank-pin hole bori S 
machine, on behalf of the late Mr. Benjamin Goodfellow, and a 
paring the merite of the two machines. With his remarks on the 
same I fully agree ; but on reading Mr. Goodfellow’s letter at the 
time of issue it escaped my notice that the invention of the taper 

ring machine was not c d for Mr. Goodfellow, only that he 
made and used a superior one to that of Messrs, Von Gulpen 
and Gimborn's. I am not writing to deny or to admit that he 
did invent the machine made by him. Whether he did or not I 
pratme that his having done so will neither nullify or detract 
rom the fact that I, more than thirty years ago, while engineer at 
one of the Ebbw Vale Company’s works, having no knowledge of 
Mr. B. Goodfellow or any person having most, We me, invented a 
conical boring machine, which emp got into general use about 
South Wales and other parts. This machine could also be made to 
bore parallel holes if required, and holes of different degrees of 
taper, with the small end of the hole at either side of thecrank. It 
is ye | applicable to the boring of conical valve seats, roll hous. 
ings, and screw eee the feed of cutter may also be auto. 
matic. The machine can be used in a lathe, boring machine, ata 
remote colliery or other engine-house, or on board ship in mid. 
ocean, CHARLES WILLIAMS, 

Derby-terrace, Thornaby-on-Tees, 

May 2Ist. 











ESTIMATING THE VALUE OF A RAILWAY, 


THE value of the railways in the State of Texas, estimated on 
the basis of the cost at which they could be replaced, is being 
ascertained by the Texas State Railroad Commission. The 
estimate has been completed for the Texas and Pacific Railway 
one of the highest capitalised railways in the State. The follow. 
ing table, showing the value of the various items, has been com. 
piled from figures furnished us by Mr, Frank E. Snyder, one of the 
engineers of the Commission :— 





P.c. of 
Value. total 
value, 
dols. dols, 
Right of way and depot grounds, 451,186 .. .. 2°54 
Clearing and grubbing .. .. .. 100,967 .. .. 09 
Excavation : 
ee ae ee ee”: ee 
OOS CONE 4. ws ce ue o ee 194,300 .. .. 10 
RE UNEEE cc cn se 00 40 we $76,716 .. .. 3°3 
Wet has  6s Se en de we | Pe, 
ee Cieet co es |«=6088 
Culvert masonry .. .. .. .. 60,088 .. .. 0°33 
Earthenware and box drains .. .. 3,956 .. .. 0°018 
Iron bridges eS eee BEG0GR «2 ce 0°75 
Combination bridges .. .. .. .. 137,500 .. .. 0°77 
SO "ae eee 48,300 .. .. O27 
TD in: we es e006 04 ae 3 
EGE. ce co ce. os ce ce ce BIS cc oe 1 
Rails, spikes, joints, and switches 4362,300 .. 1. 24d 
cl, Cr ane COO .. «- 38°'3 
a Se Se 526,660 .. .. 29 
De; ots, platforms, stock pens, coal 
Rs 6a ok oe | ae ten. “ene Sipe bs oe (1°7 
| eae ee ee WOREEe cs oe 0°5 
Cg ee 128172 .. .. 06 
Road crossings and cattle guards .. “158i .. .. 09 
Turntables and track scales... .. .. AS os | 
Fencing oe. ee lee we “we we eee 
"FE eee a ee ee Bee ss «e 0°0l 
Machine shops, round houses, offices,, 1,500,779 8°4 
Tools, supplies &c... .. .. «. 85,660 .. .. O'4 
ere Se eee” eee 
Engineering, superintendence, legal 
@XPOMseS .. 1s oe cco co oe 961,018 .. .. 54 
Interest during construction .. .. 752,798 .. .. 4°2 
17,730,689 


The value of the railway per mile of line is 17,060 dols. accord- 
ing to these figures, there being 1039 miles of the system in Texas, 
To gather the necessary data upon which to base these estimates 
of values, the engineers of the Comeniation have examined person- 
ally each mile of the road, measuring and recording all cuts, fills, 
bridges, tunnels, buildings, and other physical features in detail. 
The work has been done in accordance with an Act passed by the 
State —— in 1893 entitled ‘“‘ An Act to define franchises, to 
make public the value of railways, to limit the amount of stocks, 
bonds, and other indebtedness that may be issued by them, and to 
prescribe the duties of the Railroad Commission and Attorney- 
General in relation thereto.” The examination of the Texas and 
Pacific Railway will be followed by a similar examination of all the 
railways in the State, 








THE Sir JoHN Penper GotD MepAL.—Mr. John Fred. Neilson 
has just been awarded this medal as the best electrical ens 
student who has completed the diploma course in the Glasgow an 
West of Scotland Technical College. 


THE JUNIOR ENGINEERING SocteTY.—On Friday evening, 27th 
ult., a visit was made to the new mechanical and electrical engi- 
neering laboratories and workshops of University College, London. 
The members were received by the tive professors of the 
two departments, Professor T. Hudson re onl Professor A. J. 
Fleming, who explained in detail the numerous appliances and 
apparatus in use. The new experimental engine was running, and 
the mode of working it under various conditions shown, Tests 
were carried out on the horizontal machine, and in every possible 
way the inspection was made interesting to the visitors. At the 





tory on the river must have over any possible int 

ment. Water can be had both for condensing and boiler feeding 
free of charge. Ona very moderate output this alone will repre- 
sent £1000 a-year for feed-water alone. If, however, we bear in 
mind the saving in fuel to be effected by adopting condensers, which 
are impossible in metropolitan establishments, the advantage will 
be very much greater. 

Coal can be had on the Thames from barges or st i 


the chairman of the Society, Mr. Percy J. Waldram, 
expreesed the members’ thanks for the reception afforded, to which 
Professor Fleming replied. On the 11th inst. a meeting was held 
at the Westminster Palace Hotel, Mr. H. J. Young in the chair, 
when a og on “Engineering Experience at Sea” was read by 
Mr. G. Lane and Mr. J. Hawthorn, M.I. Mar. E. The paper gave 
a practical account of a marine engineer's duties, breakdowns to 





alongside the wharf, as at Beckton, for little more than half the 
price that must be paid for it if sent to London by rail and then 
carted through the streets—the carting alone representing, at the 
most moderate computation, 2s. 6d. a ton. 

Works could no doubt be established in several places round 
London, north, west, east, and south, with ample water supply 
from streams or wells ; but I have yet to learn that coal could be 
supplied by rail at the same rate that it can be delivered in the 

ver, - 





hinery at sea, and methods of temporary repair, The neces- 
sity of effecting the latter with the greatest despatch proved the 
importance of a knowledge of the readiest means to adopt under 
circumstances when there was no time for much consideration. A 
discussion followed, and a communication dealing with several 
cases of permanent repairs to machinery on arrival of the ship in 
port was read from Mr, F. W. Dunn, hon. member at Genoa, It 
was announced at the close of the meeting that the Society s 
summer excursion would this year take place from 18th to 2th 
August, when South Wales would be visited. 
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THE MANCHESTER SHIP CANAL, 


A RETROSPECT,—MAY, 1894, 
LANCASHIRE'S great work is at length a thing accom- 
jished. The Ship Canal from the Mersey to Manchester, 
he metropolis of the North, is, if not complete, at any 
rate so near as to be workable, and, as a matter of fact, 
has been in daily use since the dawn of the present year 
Much has been written from time to time in 


exports. Liverpool is admittedly a dear port, and exists 
entirely as the forwarding agent for the Lancashire 
cotton industry. As this has grown from year to year, 
so have her docks and revenue increased. Less than 200 
years ago there was not a single dock of any description 
at Liverpool, and at that time the total quantity of raw 
cotton imported did not average more than 8000 bales 
per annum. The following figures show at a glance the 
growth of this commerce during the present century. 


Trade of Liverpool, 














excavation varying from about 47ft. to 35ft. deep, measurl 
ing from the surface of the ground to the intended leve- 
of the quay wall, and in order to allow the tide to flow 
to the required height, a cutting of the depth of 48ft. 
from the top of the quay walls to the bottom of the basin 
would have to be made at this point.” 

Thus it will be seen that, in order to have sufficient 
depth at low tide, the excavation at Manchester would 
have to be over 90ft. deep, and the quay level would be 
50ft. below street level. This alone was enough to stultify 


of grace. SP Year, Ship tonnage. Town and dock dues, | the ‘Scheme, and seeing that the report was unaccom- 

our own pages and elsewhere descriptive of sundry and 1801 ng 450,720 :. £8 5 panied by “any plans, sections, or other explanatory 
° g . ‘ . 7 ) eee 0,0! ”* 47 , ea 

various details of the scheme. Any attempt at a com saat 7'393,950 £966" 280 data,” it is not a matter for surprise that the referee 


istory would prove far too great a tax on our 
seed — is we pst allow the formal opening of 
the work by her Majesty the Queen on Monday last to 
ass without attempting to place on record in concise 
form the leading features in the history and growth of 
what is, without doubt, the heaviest and most extensive 
engineering work this country has ever seen. 


EARLY SCHEMES. 


Considered physically, Manchester and Salford are 
one and the same place, the murky river Irwell, flowing 
with many twists and bends between the two townships, 
forms so irregular a boundary that it is difficult at times 
for a casual visitor to say whether he is in the one or the 
other ; for there are no less than twenty-three bridges 
spanning the stream. Speaking generally, the flow of the 
Irwell is westerly, and some seven or eight miles below 
the city it joins the Mersey and merges with that stream, 
forming the northern boundary of the County Palatine 
of Chester. The whole valley is very flat and sandy, and 
the river naturally meandered along with so many a 
and bends that the total distance by the stream to the 
sea was fifty miles, although a “bee” line to the same 
point only measured thirty-two miles. 


The idea of connecting Manchester with the sea by | 


means of a waterway navigable for coasting vessels and 
large barges is by no means modern. So far 
1710 we find that some such scheme was mooted. 
Later, in 1721, the Mersey and Irwell Navigation was 
formed under an Act of George I. The promoters, 
or “undertakers,” as they were styled therein, had 
powers conferred to make “ the said Mersey and 
Irwell navigable, portable and passable from Liver- 
pool to Hunt’s Bank in Manchester.” Afterwards 
the young Duke of Bridgewater, with James Brindley 
as his engineer, actually constructed the barge canal 
from Manchester to Runcorn, which bears his name, 
and still exists. This, the forerunner of the new 
Ship Canal, was opened in 1767, and has now been 
purchased by the Manchester Ship Canal Company. 

In 1794 a subsequent Act granted further powers to 
the ‘Company of Proprietors of the Mersey and 
Irwell Navigation,” who were thus constituted a 
“ Body Politic and Corporate.” This navigation was 
worked, and for many years largely used in com- 

tition with the Duke of Bridgewater's canal, and 
ater on entered into the contest with the Liverpool 
and Manchester Railway. Early in the present cen- 
tury we find that the question of a ship way was again 
raised and discussed. In fact, in 1825 a scheme was 
actually submitted and application made to Parliament 
for powers to cut a canal from Manchester, through 
Didsbury, Altrincham, Lymm, and thence to Frod- 
sham and the Wirral to the estuary of the Dee near 
Parkgate. 

As there were no plans nor sections prepared, we 
can scarcely be surprised to learn that this applica- 
tion was not entertained by the House of Commons. 
And as the line above described passes through the 
uplands of Cheshire, it is difficult to imagine how it 
came to be proposed and entertained by the promoters 
and their friends. This first repulse by a Parlia- 
mentary Committee seems to have checked the ardour 





| 
| 


Mr. Abernethy—tersely reported that he was “ not of 


We now come to the agitation which immediately | opinion that by the formation of a channel of such length 


preceded the passing of the Acts, under which the canal | 


has actually been constructed. In 1876, Mr. George | 
Hicks, an accountant of Manchester, opened up the | 
question again in the local press, and, together with the 
late Mr. Hamilton H. Fulton, C.E., of London, laid a 
scheme before the Manchester Chamber of Commerce in | 
April of the following year—1877. 
A model of the proposed canal had been prepared, and 
great interest was taken in the scheme, which seems to | 
have been very generally approved. But while all agreed | 
that some such scheme was the only hope for the waning | 
trade of the South Lancashire district, nobody felt strong | 
enough to undertake the task of raising a fund to meet | 
the provisional expenses. And so three years slid by, | 


until late in 1881 the letters in the local press bearing on | 


with parallel sides, that any such result in regard to tidal 
range would follow,’ and he did not find in Mr. Fulton’s 
report the data by which he arrived at his conclusion. 
The estimate was £5,072,921, including all works, devia- 
tions, and compensation. 

Mr. E. Leader Williams proposed to continue the tidal 
river from Garston to Latchford, above Warrington, and 
above that point to Manchester, a distance of fifteen 
miles; to construct a ship canal with locks to raise the 
water level to nearly its present height at the proposed 
site of the docks at Manchester. The bottom width was 
to be 100ft. and the depth 26ft. in the new canal, and 
22ft. at low water in the tidal portion, which in the 
estuary was to be maintained by half-tide training walls 
in the sand banks. The docks proposed had four miles 


the scheme came under the eye of Mr. Daniel Adamson, | of quay frontage and 100 acres of water, and the quays 
the engineer of Manchester. Mr. Fulton and Mr. Adam- | were only 8ft. below original ground level. The report 
son, with one or two others, at once prepared in a most | was accompanied by carefully prepared plans, sections, 


business-like manner to bring the project prominently 
before the public, and succeeded so well that in six 
months time things were ripe for action. 


RIVAL SCHEMES, 


trial borings, and estimate of cost; the latter being stated 
at £5,400,000. 

Mr. Abernethy reported most favourably on this 
scheme, and wrote: ‘‘I approve of the salient features of 
Mr. Williams’ design but recommend that the 


Accordingly a private meeting of leading merchants | depth at low water, in the tidal portion, should be 











Fig. 2—One of the Cast Iron Pipes for the River Gowy Syphon 


of Manchester merchants, and the matter was allowed | Towers, Didsbury, the private residence of Mr. Adamson. 


to lie dormant for some years. 


f However, Warrington | At this meeting a Provisional Committee was formed, 
felt that the time was ripe for some attempt on | with Mr. Adamson as Chairman, and instructions were | 


back as | and others was held on the 27th June, 1882, at the | increased from 22ft., as proposed by Mr. Williams in his 


report, to 24ft.” The Committee, needless to say, 
after reading the reports, were most decidedly in 
favour of the canalised channel, and “ therefore 
strongly recommended that Mr. Williams’ scheme, 
as approved of by Mr. Abernethy, be adopted.” It 
was also resolved, at the same meeting, to raise the 
suin of £100,000, as a Parliamentary Fund to defray 
the expenses of an application to Parliament for powers 
to form a company to carry out the scheme. In the 
following weeks hundreds of meetings were held 
throughout Lancashire and Cheshire in support of the 
scheme, and over 8000 persons subscribed to the 
Parliamentary Fund. 

At these meetings many difficulties were raised 
from time to*time by~-opponents and weak-kneed 
friends; and well do we remember the parable told 
by one of the first subscribers when presiding at a 
crowded meeting held in Manchester. Objection was 
raised to the great cost of the scheme, and the 
chairman replied that such talk reminded him of 
the man who wished to buy.a'dog.~ On approaching 
the owner of one which took his fancy he inquired, 
‘What does thou want -for~thy dog?”  ‘ Five 
pounds,” said the man. “That’s a h—ll of a price; 
isn’t it?” ‘ Aye,” replied the owner, “ but it’s a h—Il 
of a dog.” The story was delivered in broad 
vernacular, and the audience, at first surprised by its 
boldness, simultaneously broke into roars of laughter. 
However, the raising of the money and the parliamen- 
tary struggles of the promoters, although without 
parallel in the whole history of Private Bill legislature, 
are scarcely the points upon which we wish to-day to 
enlarge. It will only be necessary to touch lightly the 
various modifications of the engineering features 
which took place from session to session in the 
Committee Rooms of either Lords or Commons. 


THE PARLIAMENTARY STRUGGLE, 
December 15th, 1882.—Bill deposited at the Private 















e its part at obtaining better shipping facilities | given to the engineer, Mr. Hamilton H. Fulton, to submit 
between its own boundary and Liverpool. Thea report. As it was felt that in so vast an undertaking 
natural tidal flow at this point is about 6ft. Accord- | it would be well to have a second opinion, Mr. E. Leader 
ingly, in 1838, Sir John Rennie was asked to report and | Williams, engineer, of Manchester, who had great per- 
submit a scheme for river improvement, but nothing | sonal knowledge of the river valley, and was at that time 
seems to have come of it. And, again, two years later, | engineer to the Weaver Navigation, was also called in. 
viz., in 1840, the proprietors of the Mersey and Irwell | The instruction was that having completed a joint survey 
Navigation considered a report on better weterway to | of the “proposed tidal navigation” for ocean-going 
Manchester, submitted by Mr. H. R. Palmer, vice-presi- | vessels, they were “ either jointly or separately to present 
dent of the Institution of Civil Engineers. The leading | to the committee a complete report, including estimates 
lines of this scheme were to use the tidal channel as far | of the total cost of carrying out their plans.” Mr. James 
up as Warrington, while between that town and Man- | Abernethy, F.R.S., past-president of the Institution of 


Bill Office of the House of Commons. 

January 19th, 1883.—Mr. Frere, the Examiner of 
Standing Orders Proofs, rejected the Bill because there 
were neither plans nor estimates of the proposed works 
in the estuary deposited. On appeal to both Houses the 
Standing Orders were suspended. 

May Ist, 1883.—The Bill came before a Select Com- 
mittee of the House of Commons. After a hearing of 
thirty-nine days, it was modified as regards the estuary 
and passed; read a third time, and sent to the Lords. 
It was also agreed by the promoters to buy up all existing 
navigation rights on the Mersey and Irwell. 
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chester he proposed to construct five locks large enough 
to pass vessels of 400 tons. 

It is interesting to compare the modest proposals of 
these early schemes with the provisions now actually 
made and in daily use. But it is only fair to remember 
that the shipping industry at that time was very 
far from the gigantic affairs of to-day, and that what 
was considered to be ample provision for Manchester 

as now been proved to be ridiculously insufficient. 
In the following year, 1841, general interest in the question 
of a Ship Canal to Manchester ” was again manifested, 
and a great conference extending over four days was held 
in the old Exchange. But nothing came of this attempt. 
In the meantime the Bridgewater Trustees had bought 
up the Mersey and Irwell Navigation, and had practically 
allowed it to pass into disuse, and the whole affair was 
vested in a body comprised largely of railway directors. 
It will thus be seen that under these conditions any very 
active effort at lowering the rates of carriage for goods 
between the ships at Liverpool and the merchant at 
Manchester and district could not be expected, as the 
competition between the railways and the existing canals 
was almost non-existent. 

It must be ever borne in mind that the one and onl 
object of the canal, so far as Manchester was fortes § 
was the lowering of freightage on both imports and 








Civil Engineers, was also retained by the Provisional | 
Committee to act as consulting engineer and to report to | 


them on the schemes about to be submitted. 
It is important to remember that up to this point the 


July 30th, 1883.—The Lords’ Committee had the Bill 
| under consideration, but on August 9th decided that it 
| was too late in the session to proceed further. Before 
| again depositing a Bill, several alterations were made in 


only idea before the general public and the Provisional | the scheme; the most important, perhaps, being the 
Committee was that of a tidal channel right up to Salford, | arrangement and site of the docks at Manchester. Fora 


and the title “Ship Canal” was not invented, or rather 


not used in connection with this modern canal, buthad been | 


used for a proposed ship canal in 1825, as shown by the 
old advertisement for a ship canal company published in 
Tue Enarneer, 5th January, 1894, page 5. It was only 
when the rival reports were submitted to the Committee 
on the 26th September, 1882, that the alternative scheme 
of locks first took definite form. Mr. Hamilton Fulton 


had from the first been in favour of a tidal way extending | 


the whole distance from Runcorn to Manchester. His 
scheme comprised a canal 80ft. bottom width, and 22ft. 
deep at low-water spring tides. 


intervals of every three or four miles.” From Runcorn 
to Garston he ‘ proposed to regulate a low-water channel 
by means of training walls—where it would join the deep 
water channel above Otterspool. At ordinary spring 
tides there would be at Manchester a tidal range of 15ft., 
and at high-water ordinary neap tides of 12ft. The pro- 
posed basin at Manchester—128} acres—would be in 


This channel would be | 
‘ practically straight, with passing places constructed at | 


| detailed history of these changes in dock plan see our 
previous volume. 

March llth, 1884.—Accordingly, the revised scheme 
came before a Select Committee of the House of Lords, 
who, after an inquiry lasting over forty-one days, passed 
the Bill—May 23rd—on the distinct understanding that no 
work should be begun until £5,000,000 of capital had 
been subscribed and issued. Thus the promoters, having 
seen their Bill passed by the House of Commons and 
rejected by the House of Lords in a previous session, 
now, with an amended scheme having passed the Lords, 
again approached the Commons. 

August Ist, 1884.—But, to the dismay of the promoters 
and their supporters, the Commons this time rejected the 
| Bill. This change of front was mainly due to the evidence 
| given by the great American engineer, Captain Eads, of 
| Mississippi fame. The most serious question raised by the 
| opponents of the Bill was, the effect which a trained channel 

through the sands of the upper estuary might have on the 
bar. Their cortention was that these walls by reducing the 





May 26, 1894. 


THE ENGINEER 


442 


























NOILLOQULSNOOD ONTHAd MATA TWMANAD 





ASd1U& ONIMS ANVT AUOONK—¢ 


MOO HONVUG £ ‘ON ‘SANVUD UNV SCHHS—SNN0d GUOW IVS ¢I 


‘Ol 


TVNVO dIHsg YALSAHONVW WHE 

















are 
- — > a ° . ‘ 

- — - ° Ps 

297.—.. _™ a - | 


v_ dg VW, Slee: % 
-—~.W. ws = * ay~- ww. Se 


=- — 
- <7 Ai. VA a - Tae 





[ ge Ey 











NKVHUSVA UVAN ‘Ava TIVH 100d ‘ONLLLAO GNVALNUNUNVANA—1 ‘ON 

















‘ 
2 
e 
& 


& 
3 
# 
= 
© 
‘ 








SATs bale Veale 


SN i eannaeeemnenn 


<a de ene 





eee Dene are: 


sesibudies 


erage 


ty ile tept 


a 
= 


















May 25, 1894. 





THE ENGINEER. 








443 








ining walls, that a new channel should be cut through 
i Laneuaaee shore from Ditton, behind Hale Head, to 
Garston; and it is interesting to note that thisis almost 


the identical line suggested months before by Mr. Arthur | 


Jacob, B.A., M.I.C.E., consulting engineer to the Salford | 


‘orporation. However, the American captain afterwards 
vitharew his suggestion in favour of a plan submitted by 


| 


| 


Mr. George F. Lyster, the engineer to the Mersey Docks | 


Harbour Board. This scheme showed the line of 
= bugging the Cheshire shore, and is practieally the 
one since carried out. There is no doubt that the com- 
mittee were induced to throw out the Bill at this stage 


| proved it to be from a practical engineering standpoint. 
| The district comprised in the triangle formed by Stockport, 


by the statement of opponents’ counsel that such a plan | 


would not meet with further opposition from them. The 
project thus thrown over a second time was again sub- 
mitted in the next session by the Provisional Committee, 


| pool five-mile radius, including Birkenhead, does not 


who were now assisted by the Corporations of Man.- | 


This, their third 


chester, Salford, and Warrington. 
roposed by their 


attempt, was successful. The line 
opponents in the last session was a P 
moters, but in spite of previous promises, the opposition 
was as bitter as before. However, the Bill, after i 
days of fighting in Committee, at last passed bot 

Houses of Parliament, and received the Royal Assent 
on the 6th August, 1885. 

The chief opponents throughout had been, of course, the 
Mersey Docks and Harbour Board and the railway com- 
panies, who naturally felt that their interests were very 
seriously involved. But in addition to 
these there were large numbers of private 
parties, whose only object in opposing 
the Bill was that of bleeding the promo- 
ters, and creating, or trying to create, a 
false value in view of oy somone land 
purchase, should the Bill become law. 
The array of engineering talent on either 
side was most impressive. For the pro- 
moters:—Mr. E. Leader Williams, Mr. 
James Abernethy, Sir B. Baker, Sir J. 
Fowler, Mr. Brunlees, Mr. Bateman, Mr. 
L. B. Wells, Mr. Messent, Mr. Fowler, 
and other well-known engineers. For 
the opposition were retained :—Sir F. 
Bramwell, Sir J. Bazalgette, Mr. G. F. 
Lyster, Sir W. Thomson—Lord Kelvin— 
Mr. Denton, and many others. 

It is easy to understand how day after 
day was occupied with examination and 
cross-examination, till in all the inquiry 
had lasted for 175 days ; 175,872 questions 
had been asked and answered, and the 
cost of the promoters alone had totalled 
up to asum nearly approaching a quarter 
of a million sterling. In fact, it has been 
said that in the final struggle the costs 
of the inquiry were at the rate of £300 
per hour. 


RAISING THE CAPITAL, 


Having got their Act, the promoters’ 
next task was to raise the money, and 
here again disappointment and reverses 
were in store for them. Although a ten- 
der had been received from Messrs. Lucas 
and Aird to construct the canal for the 
round sum of £5,750,000, or, say, half a 
million below the parliamentary esti- 
mates, still the public did not take up the 
shares, and the issue was withdrawn. 
Even the great house of Rothschild, which 
had issued a prospectus in July, 1886, had 
to own defeat and retire. From all this 
it was evident that the outside investing 
public did not entertain sufficient confi- 
dence in the successful completion of the 
scheme to warrant their sinking capital in 
it ; and Manchester saw that if she wished 
to have the canal she must also be pre- 
pared to pay for it, unless in some way 
its commercial value could be assured. 

In the autumn of this year—1886—an 
outside committee of twenty-three mem- 
bers, with the then Mayor of Manchester 
as chairman, was appointed to inquire into the merits 
of the scheme. None of these gentlemen were biased 
in favour of the canal, and “ many of them held opinions 


s.ects of the scheme.” Their conclusions, after sitting 
ulmost daily for five weeks, were presented in report 
form on November 26th, 1886, and were most satisfactory. 
They said :—‘“ If in the result we have been led with 
unanimity to conclusions far more favourable to the pro- 
ject than we could have anticipated, it is, we believe, only 
because a similarly exhaustive inquiry would produce the 
—— on the minds of others who might under- 
ake it,” 

One of the suggestions made by this Consultative 
Committee was that the directorate should be strength- 
ened. The chairman (Mr. Daniel Adamson) tried to 
reconstruct the board, but failed; and a few weeks 
later, not being able to agree with the policy proposed 
by a majority of his colleagues, he resigned, pm the 
Right Hon. Lord Egerton of Tatton became chairman 
in February, 1887. Thus passes from the history of the 
canal the man who had been the very life of the scheme 
during its struggle for existence. It is not too much to 
say that Daniel Adamson was the one man who saved 
the Bill from utter wreck, and although his policy may 
not have been the best as regards the raising of the 
capital, and his resignation therefore necessary, still, his 
name will ever be remembered as the central figure round 
which all rallied in the Committee rooms of Lords and 
Commons, 

Supported by Baring Brothers and Rothschilds, the 
new Board, having obtained powers to convert half the 
stock into preference shares, succeeded in raising a sub- 


opted by the pro- | 


4th August, 1887, the Board of Trade certified that two- | 
thirds of the capital had been issued, as required by the | 
Ship Canal Act of 1885. 

The map—given on page 454—showing the distribution | 
of outlying townships in Lancashire, Yorkshire, Cheshire, | 
and Derbyshire, is both interesting and instructive. 
From it we learn at a glance the mighty population in 
and around Manchester; and from the needs and de- 
mands of these will spring the traffic which in the near 
future is to render the Ship Canal as great a success 
financially as the last few months of actual working have 


Leeds, and Preston is said to be the most densely packed 
area in the whole world. It is estimated that the Liver- 


cover more than 760,000 persons, but a circle of five-mile 
radius from the Manchester Royal Exchange would 
embrace a population of over 850,000 souls ; while a ten- 
mile radius from the same centre would include over a 
million and a-half of people. This vast mass will find 
Manchester to be their nearest and, in the end, cheapest 
port. And as our second chart—Fig. 27, page 456—shows, 
there are in existence numerous barge canals opening up 
the country in all directions, and these, focussing as they 
do on to Manchester, will all act as feeders to the new 
waterway, for there is already a perfectly free communi- 
cation between the barge canals and the Salford and 
Pomona Docks, so that goods and produce can be tran- 








THE RIGHT HON. LORD EGERTON OF TATTON, Chairman 
(From a photograph by Mr. Franz Baum, of London & Manchester 


| shipped at Manchester from ship to barge without any 
logs of time or risk by cartage, &c. 


adverse rather than favourable to the commercial pro- | THE CONSTRUCTION OF THE CANAL. 


Having obtained the necessary proportion of share 
capital, the task of actual construction was at once taken 
in hand. Messrs. Lucas and Aird declined to stand by 
their original tender ; but Mr. Thomas A. Walker, who at 
that time was completing the construction of the Severn 
Tunnel and other heavy works, entered into a contract 
for the entire construction of the canal for the sum of 
£5,750,000. Lord Egerton, as chairman of the company, 
cut the first sod at Eastham, on the 11th November, 1887. 
This act was performed without any ceremony, a navvy’s 
ordinary spade and barrow being used. In the following 
month ground was’broken at Salford Docks, and all along 
the line of work an active start was at once made, except 
at those =— where either railways or other private 
interests delayed the undertaking. Mr. Walker was deter- 
mined to complete his task within the four and a-half 
years stipulated, and he at once began to distribute among 
the several sections into which the length of work was 
divided a very large amount of steam plant and railway 
appliances. Whole villages of wooden houses for the 
navvies sprang up at intervals along the line of work; 
and‘each‘had its schools and mission chapel, cocoa tavern, 
and offices. Large hospital wards with administrative 
blocks were also erected every few miles, and alas, these 
were but too frequently filled with surgical cases of the 
most distressing type. 

The number of accidents on so vast a piece of work, 
extending, as in this case, over several years, must 
naturally be very great. The total number of accidents 








tidal flow would cause the bar to silt up rapidly. Captain | scribed capital of over £7,000,000 sterling; and on the | reported seems to have been about 1750, or an average of 
Fads at first proposed, as an alternative scheme to the | 


850 per annum, which is equal to 1°2 every-working day 
throughout the whole period. Of this total number, 
154 cases were fatal, an average of 31 deaths per 
annum;- and of the others, 186, or 87 per annum, 
are reported as being permanently disabled. The 
casualties are, however, we believe, below the average. 
for works of a like character, taking the capital expendi- 
ture as a basis for comparison. There is, too, a certain 
amount of satisfaction in the fact that, with few excep- 
tions, the deaths were due to the victims’ own personal 
carelessness, or to distinct violation of instructions given. 
The number of men actually employed, of course, varied 
very much from time to time, but the maximum number 
engaged at one time was over 15,000 men and boys. 

The steam plant also was constantly being added to 
until towards the finish. The list comprised no less than 


| 97 steam diggers, a fleet of 10 steam dredgers, 180 


locomotives, 6300 tip wagons and trucks, 194 steam 
cranes, 210 steam pumps, and a railway system of 230 
miles of 4ft. 84in. gauge in mainlines on the banks and 
sidings to the cuttings, &c. 

The list of plant used would not be complete without 
some slight reference to the spoil elevator and conveyor 
constructed on the work, and patented by Mr. John Price, 
one of the agents. Our photograph reproduction, Fig. 
10, page 447, clearly shows the general principle of 
the contrivance. An endless platform of timber, 4ft. 
broad, was supported by a long ladder-truss, and caused 
to revolve by means of an engine placed on one of the 
barges carrying the transporter. The 
upper end of the shoot reached up the 
bank of the cutting, and over the nearest 
line of contractor’s railway; so that as 
the spoil from the dredger was discharged 
on to the conveyor at midstream, it could 
be carried up ina continuous delivery 
and discharged direct into the tip wagons 
drawn up on the bank. The dredger 
seen at work in the photograph is one of 
several built by Messrs. Fleming and 
Fergusson for the canal. 


Everything seemed to go along smoothly 
and good progress was made, in spite of 
constant litigation between landowners 
and the company, until Mr. Walker's 
death in November, 1889. From that 
date things seemed to be less satisfactory, 
and although the late contractor’s exe- 
cutors carried on the work for nearly 
twelve months after his death, it was 
with constantly increasing friction and 
difficulty. In the end the work was 
practically stopped, pending the settle- 
ment of differences between the company 
and the contractors as to quantities of 
work and materials; the contracts were 
terminated and the plant taken over by 
the company as from November :24th, 
1890. At this time nearly the whole of 
the £8,000,000 capital had been spent, 
and the works were little more than half 
finished. This being the state of affairs, 
the company found that unless further 
funds were at once raised, the whole of 
the work would immediately come to a 
standstill. It therefore approached 
the Manchester City Council in February, 
1891, seeking such substantial aid as 
would enable it to complete the 
scheme. The statement it submitted 
showed that to the end of the year 1890 
the receipts had been £8,512,970, while 
the expenditure amounted to over 
£9,000,000. The reasons given for the 
increased cost of construction were :— 
(a) Heavy floods and severe frosts. (6) 
Differences with the contractors. (c) 
Extra works, plant, and land. During 
the following month the Corporation, 
having investigated the whole position of 
the company, passed a resolution that 
£3,000,000 should be raised on the secu- 
rity of the City rates, the company to 
borrow the money at 4} per cent. inte- 
rest, and the loan to rank as a first-charge upon the 
undertaking. The payment of any interest out of capital 
on all other shares was to cease forthwith, and the Cor- 
poration were to hold five seats on the Board of Direc- 
tors. On July 28th, 1891, the Bill embodying the above 
terms received the Royal Assent. 

As events proved, even this sum was not sufficient to 
complete the waterway, and the reports of the Corpora- 
tion director and their engineer, Mr. George Hill, of 
Manchester, laid bare many cases of direct mismanage- 
ment, extravagance, and error on the part of the com- 
pany. Although there was some attempt made to gloss 
these over, the fact remained that still more money was 
needed, and the engineering estimates were very severely 
criticised. 

In the meantime—September, 1891—the canal had 
been opened for traffic between Eastham and the Weaver, 
and everybody was impatient to have the whole length 
in work as soon as possible. In April, 1892, contracts 
for completing the length between Old Quay, Runcorn, 
and Thelwall were let to Mr. John Jackson; the length 
from Partington to Manchester was undertaken by Mr. 
C. J. Wills, and the work was rapidly being pushed for- 
ward. After a great amount of discussion as to terms, it 
was at last agreed that Manchester Corporation should 
raise a further sum of £2,000,000 on the distinct under- 
standing that they had an absolute majority on the board 
of directors. The Bill authorising this second loan 
became law in May, 1893, and gave the Manchester 
Corporation eleven members on the directorate out of a 
total of twenty-one representatives. 

The works themselves were fast assuming a more 





finished aspect. Saltport, at the mouth of the Weaver, 
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established in July, 1892, and was a — 
ee the salt and timber trades. Our view, page 447 
—Fig. 3—is taken looking down stream towards East- 
ham, and gives a very good general idea of the new port. 
The ‘five Seviation railway lines were opened for goods 
traflic early in January and February, 1893, and the 
opening of the last three of these lines at Acton Grange 
pe Latehford for passenger traflic, in July following, 
released the old metals, which formed the only blocks to 
the completion of the cutting. On November 25th, 1893, 
the canal was full of water from end toend. A few days 
jater—7th December—the directors steamed up from 
Eastham to Manchester, this being the first trip made 
throughout the whole length, and on New Year's Day, 
1994, the canal was thrown open for traflic. The last 
8 miles, upon which alone 5000 men were employed, were 
complete by the contractor, Mr. John Jackson, West- 
minster, in a little over two-thirds the contract time, 
which enabled the directors to open the waterway much 
earlier than had been expected. 

We may divide the canal works under the several heads : 
_(1) The excavation, dredging, and embankments; (2) 
the locks and flood sluices; (8) the bridges—fixed and 
swinging; (4) the docks ; and (5) minor features. 

EXCAVATION, 

The canal, as most of our readers know perfectly well, | 
runs up from Eastham, on the Cheshire shore of the 
Mersey, to Manchester and Salford, a total distance of | 
324 miles. Of this distance the first 21 miles from | 
Eastham to Latchford above Warrington are semi-tidal, | 
with a minimum depth of 26ft. throughout. The bottom | 
width is 120ft., except at the Runcorn Bridge, where the | 
channel is reduced to 92ft. clear way. Above Latchford, | 
for a distance of 34 miles, the canal is continued along a 
straight cutting to the mouth of the river Bollin at Rix- ' 
son, and above this point the new channel is practically 
tne rivers Mersey and Irwell canalised. The canal 
receives the Mersey waters and all its tributaries, 
and from the confiuence of the Irwill follows that 
valley up to Manchester, receiving all its upland flow, 
and—we are bound to confess it—all its filth, Speak- 
ing broadly, the canal has been excavated in the dry, 
and dredging has only been resorted to in the estuary, 
and at those points where the numerous bends and 
loops of the old river had to be cut through. 

The total excavation amounts to 53} million cubic 
yards in all materials, and this may be divided roughly 
into 12 million odd cubic yards, hard rock—the Che- 
shire sandstone—and 41 million odd yards through 
sand, earth, mud and clay. At one or two points 
rock has had to be removed after the water was ad- 
mitted, and this was done by hand drilling and blast- 
ing ; the débris being afterwards removed by dredgers. 

It is difficult to realise what the above string of 
figures really represents, but imagine the whole of the 
railway from London to Glasgow to be covered with a 
rectangular mound 24ft. wide, and 27ft. high, and some 
idea of the excavation will be gained. Or again, 
the material actually removed would form a 
mound 4ft. high and 3ft. broad right round the 
Equator. The bulk of this vast amount of spoil has 
been used in filling up the old river course where 
necessary, and forming the embankments to the canal 
along the estuary, and the approaches to the numerous 
high-level railway deviation bridges. The remainder 
has been spread over the low-lying land adjoining the 
canal course, and which for various reasons had to be 
purchased by the Canal Company. No less than 2500 
acres of land thus improved are now held by the com- 
pany for re-sale, and there is no doubt that much of 
this will be taken up eventually by shipbuilding or 
other industries—thus forming a most important asset 
in the balance sheet. The total area of land actually 
purchased amounts to over 4500 acres, for which an 
aggregate of £2,195,500 was demanded. However 
the company were throughout so fortunate in their 
arbitration cases that the actual sum paid for pur- 
chase and compensation was only £1,139,300, 











12in. by 12in. sheet piling in two lines over 100ft. 
distant from each other, and tied and braced by half- 
timbers, iron tie-bars, and strong chains. The driving of 
these piles could only be conducted at low water ; but by 
applying the high-pressure water jet to the toe of each in 
turn, the 150,000 piles were readily placed in position, 
the work being continued by the aid of electric and oil 
spray lights, day and night, as the tide permitted. The 
heads of these piles were utilised as a platform, from 
which the clay hearting was discharged as brought down 
by the spoil trucks ; and although as much as possible of 
the timber was removed as the work was completed, it is 
estimated that over 600,000 cubic feet of pine remain 
buried. Underneath the Runcorn Railway viaduct, and 
immediately above and below this point, a solid concrete 
wall has been formed in place of the embankment. This 
wall is plumb on the canal face, and batters on the 
river front 22ft. to 16ft. at the coping level. The fore- 
shore above the bridge proved very treacherous, and 
much difficulty was experienced in getting down to a 
good bottom. 
THE LOCKS. 


The total fall from the Manchester Dock water level to 
Old Dock sill at Liverpool is 70ft., but as the ordinary 
water level of the semi-tidal portion of the canal between 
Eastham and Latchford is 9ft. 6in. above Ordnance, we 
may consider the fall in the canal proper as 60ft. 6in. 
This difference is divided among the four sets of locks 
constructed between Latchford and Salford Docks, so 
that, on the one hand, the old saturation line may be 
maintained as near as possible, and on the other, the | 
amount of excavation be reduced to a minimum. The | 
map of the canal on page 444, shows the position of these | 
locks, and the following table further explains the scheme. | 
Seeing that the canal in its upper reaches is practically, 








Fig. 7—View in the Main Sluice Culvert of the Latchford Lock— 
Looking towards the Tail-bay 


facing of stronger concrete, four to one, up to the fender 
course. The invert also is of cement concrete. Large 
blocks of sandstone were deposited at intervals in the 
thickness of the walls, but in no place was there less than 
6in. of concrete between any two faces of stone. The 
fender course is of limestone from the Cornish quarries. 
Above this course the facework consists of Staffordshire 
blue brick set to oversail slightly the concrete wall below, 
and the whole is coped with a heavy granite coping, 4ft. 
by 2ft., from the Penrhyn Quarries in Cornwall. The 
hollow quoins, sills, and roller paths are also formed of 
blocks from the same quarry. The breadth of the island 
is 29ft. 6in. between the locks, and in the concrete are 
formed the sluiceway or culverts for filling and emptying 
the chambers. In the case of the large locks, the main 
culvert is 12ft. high and 6ft. broad, and there are four 
large inlets on each side of the lock chamber. 

The photographic view—Fig. 7 on this page—was 
taken in the north culvert of the Latchford Lock, and 
clearly shows the blue brick lining and the granite quoins 
of the subsidiary openings for emptying, formed in the 
tail gate recess. As a similar sluiceway is formed on 
each side of every lock, it is no matter of surprise to 
learn that vessels are raised and lowered every day in a 
few minutes. The arrangement for the smaller locks is 
exactly similar, but the main way is only 8ft. by 4ft. 6in. 
To economise water, if in summer it should be found 
desirable to do so, a penstock has been inserted in each 
island, so that the discharge water from one lock may be 
utilised in part filling the other alongside. At Eastham, 
in deference to the expressed wish of the Conservators, 
storm gates, mitreing down stream, have been constructed 
to each of the lock tail bays. 

Of course the theoretical use of these is to protect the 
locks from damage in stormy weather; but so far as we 
can learn they have never yet been used, and it is only 

too evident that they are another instance of the 
lavish expenditure of other people’s money forced upon 
the promoters by their merciless opponents. These 
storm gates, and all the lock gates proper, are of green- 
heart of very substantial construction, and with their 
straps and tie-rods would weigh in air not less than 
500 tons per pair. The thickness of the gates across 
their centre line is 5ft., and the diameter of the heel- 
post is 2ft.2in. Each leaf of these gates measures 
45ft. 9in. across, and the height is 45ft.6in. The heel- 
post pivots, diagonal straps, head collars, and other 
steel work are from the Dallam Forge, at Warrington. 
To steady the motion of these massive gates, a 
steel roller with special anti-friction bearings was 
added to each leaf. It is quite possible that this roller 
may be in many ways an advantage, but it certainly 
seems to have its drawbacks, as on two or three occa- 
sions the gates have been checked when in motion, 
and on a diver being sent down, in one case a large 
nail and at another time a short piece of chain was 
found to have been dropped on to the steel roller path, 
by some passing vessel. The gates of the locks to 
the upper ponds are also of greenheart, but differ 
slightly in detail from those at Eastham, being some- 
what lighter and less massive. In fact, the central 
thickness is reduced to 4ft. 2in., and the radius of 
the heelpost to lft. 1lin. in diameter. The heel pivot 
to all the gates is set slightly out of centre, so that 
when the leaf is moved it clears the hollow quoin. 
The opening and closing of the gates is effected by 
chains and double hydraulic rams, a separate ram 
being provided for the opening and closing of each 
leaf. The chains pass from the lock wall to which 
they are secured, through sheaves on the face or back 
of the gate, and thence pass along the head of the leaf 
to the heelpost over guide pulleys into the ram-pit 
formed below coping level. All the machinery for the 
hydraulic installation has been supplied by Sir Wil- 
liam Armstrong, of Newcastle ; and the working pres- 
sure in the mains is equal to 750 lb. per square inch. 
The pumping station and accumulator tower are fur- 
nished with compound jet condensing engines in dupli- 
cate, and the boiler house contains a battery of Gallo- 


scarcely more than one half the pricedemanded. Indeed, | as we have above stated, the old river channel straightened, | way’s Lancashire boilers working ata pressure of 100 ib. to 
in many cases the arbitrators’ award was less favour-| widened, deepened, and improved, it became necessary to | the inch. In order to adapt the lock chambers to various 
able to the vendor than the original offer made by the | make provision for the passing of all flood waters which | sizes of vessels, and thus save both time and water in 


Canal Company through their land agent, Mr. Dunlop. | 
The deepest cutting Seroughous the line of work is met 
with at Runcorn, and measures 66ft., but the largest b 
far is at Latchford, where the depth averages 55ft. for 1 
miles—see p. 458, and January, 1890. | 
EMBANKMENTS, | 
The most important embankments are found on the 
Eastham section of the work, separating the canal from 
the estuary. This was necessary, as the waters of the 
canal are maintained at a minimum depth of 26ft. even 
when the tide is low in the river. Wherever the nature 
of the foreshore permitted, as in Pool Hall Bay, the 
embankment was Leth by tipping two toes of rubble to 
form the limits of the inner som outer slopes. The space 
between was next filled in with good clay taken from the 
cuttings, and as the bank settled and consolidated the 
river mud was displaced until a firm bottom was reached. 
These clay slopes were ultimately faced with large blocks 
of sandstone packed in with smaller material. The 
general construction of this embankment is clearly shown 
in our illustration, Fig. 1, page 442. On the left is the 
estuary, and on the right the eneral excavation for the 
fairway is being proceeded with in the dry. Ruston and 
Proctor’s steam navvies are at work, and the embankment 
is here sufficiently high to keep the water out even at high 
tide. It may interest our antiquarian readers to learn 
that near this point an old Roman causeway paved with 
round boulders was unearthed several feet below the 
existing surface of the ground. Presumably this led down 
to an ancient ferry, or possibly a ford may have existed 
here at some time, though, so far as we can learn, no 
record of one has come down tous. The length across 
the entrance to Ellesmere Port, however, presented greater 





in the past have been so sore a trial to landowners and 


Name Length Miles Lift Level 
of in from of above 
Pond. Miles. Eastham. Lock. Ordnance. 
Varies 
Eastham (semi-tidal)... 21 21 A with +... 9°5(0.W.L.) 
tide. J 
Latchford ... 7%... 284 ... 16ft. Gin. ... 260 
Oe a cee | OS a 
ES een: eee ee a ge 
Mode Wheel (Salford) 1? ... 354 ... 13ft. Oin. ... 70°0 
Total 354 3545 «6 OFt. Gin. 700 


farmers in the Mersey and Irwell valleys. Sluices have 
accordingly been constructed at each of the locks, and 
also in the estuary embankment, so that fioods may now 
be passed down from pond to pond and into the Mersey 
at Barton or Weston Point without raising the surface 
level unduly above the normal. The details of these 
sluices will be referred to after. The locks and sluices 
connecting the above sections of the canal may be 
tabulated as below :— 


z Size of Lock in Feet. Sluices. Fall 
Name of Lock. Large, Intermediate. Small. No. Width in 
Eastham... ... 60080 ... 850x50 ... 150x30...2 2... — 
Latchford ... 600x65 ... 350x 45 None ...3 30... 165 
Irlam ... 600x65 ... 350x 45 ... ios se Se 
Barton... ... 600x65 ... 850x465 ... *9 4 30... 15 
(Made Wheel) } 00065 ... 850x45... 4, 4 80... 18 


From the above it will be seen that the Eastham Locks 
are larger and more numerous than those on the upper 

onds. But in all other respects the construction is 
identical throughout the work. The walls and islands 
are in all cases carried down the rock, and are constructed 





difficulties; and it became necessary to drive close 


in Portland cement concrete, eight to one, with a Qin. 








| working, intermediate gates have been constructed in 
| every case above Eastham. It is thus possible to use the 
| full length of €00ft., or, by closing the intermediate tail 

gates, to reduce the chamber to 450ft. in length, and 
| similarly the smaller lock, which is built 350ft. in length, 
| can be reduced to 230ft. at will. 

As we have already stated, the minimum depth of 
| water in the canal is 26ft.; but in view of the rapid 
| strides now being made in the art of shipbuilding, the 
engineers have taken the precaution of setting all the 
lock sills 2ft. below this depth. Thus there are 28ft. of 
water on every sill, and if at any time in the near or 
remote future it should be found expedient to deepen the 
waterway, all that will be necessary will be to dredge the 
earth and rock down a couple of feet, and so take advan- 
tage of the foresight displayed by the original designers 
and constructers. Grooves have also been formed in the 
lock walls in both the head and tail bays, so that in case 
of an accident or repairs at any time necessitating the 
emptying of a lock chamber, a caisson can be readily 
floated in and the lock at once pumped dry. The sluices 
for filling and emptying the locks are all constructed 
on Mr. Stoney’s roller system, the general details of which 
will be found elsewhere when referring to the storm sluices. 
The largest of the lock sluices is, of course, 12ft. by 6ft., 
closing the sluice culvert shown in Fig. 7, above ; 
yet so perfect is the system that this great penstock, even 
when working under a head of over 10ft. of water, can be 
lifted by hand in less than a minute and a-half, while the 
hydraulic gear with which each is fitted opens them in 
five seconds. 


SUBSIDIARY LOCKS. 


In addition to the five main sets of locks on the line of 
the canal, there are some half-dozen smaller chambers, 








446 





THE ENGINEER. 





May 25, 1894, 











acting as subsidiary entrances from the estuary or river. | water passed underneath into the lower reach. In this 


Of these, four are at Weston Point and Runcorn, and two | way a good bottom scour is secured, and the water at 
near Warrington. The full list is given in the table below. | the locks maintained at a normal level. The number of | 
Our illustration—Fig. 4, page 450—shows the chamber | sluices at each point has been adjusted to the require- 


MR. E. LEADER WILL'AMS, M.I.C.E., M.!.M.E., Chief Engineer 


(From a photograph by Mr. Franz Baum, Old Bont-street, London, and St. Anne's Square, Manchester) 


at Runcorn. The spectator is standing with his back to 
the railway viaduct, and is practically on the site of the 
Old Quay Docks, which have been abolished to make 
way for the canal. Fig. 23, elsewhere, was taken at 
Twenty Steps, near Warrington, just before water was 
admitted to the cutting in November last. The swing 
road bridge is across the canal, and under its shorter arm 


Name. Siz. Connects Ship Canal with 


Weston Marsh 229 x 429 Weaver Navigation. 
Weston Mersey 600 x 450 Mersey estuary at Weston Point. 


Bridgewater... 400 x 45.0 Mersey estuary at Runcorn. 
Rancorn... ... 250 x 450 River Mersey above Runcorn Bridge 
Twenty Steps 85 x 19 6 Old Quay Navigation. 

Walton ... ... 150 x 300 River Mersey at Warrington. 


is seen the side lock connecting the Old Quay Navigation 
with the ship way. The stonefender course on the turn- 
ing pier of the bridge is ordinary water level, and it is 
interesting to compare the great depth below this course 
with the shallow draught afforded over the rock sill form- 
ing the entrance bay to the lock. The Walton lock is 
being constructed to pass vessels from the Warrington 
dock to the old course of the Mersey below the town. It | 
is practically situate below the road bridge, illustrated by 
us on page 406, May Sth, 1893. 


STORM SLUICES. 

We have already referred to the fact that the whole of 
the Mersey and Irwell flood water has to be passed by | 
the Ship Canal; and above have given a tabulated state- | 
ment of the sluices controlling each pond. Throughout | 
the whole scheme fixed weirs are unknown. Lifting | 





| the old river course, and the 


| ducts. All these bridges have 


ments of each case, and although | 
at first sight it seems strange 
that the five gates at Irlam 
should be reduced to three at 
Latchford — especially as the 
Mersey joins the canal between 
these points—it must be remem- 


tained as a separate and distinct | 
channel. The old river thus | 
flowing from  Buchersfield | 
through Warrington to Run- 
corn practically becomesa storm 
relief channel. A glance at the 


once. | 


mouth of the Weaver are the 
most important of all, and afford 
a total opening of 300ft. in 
width, delivering the Weaver 
floods direct into the Mersey. 
The discharging capacity is over 
300,000 gallons per second, and 
each sluice is said to weigh 


there are only two sluices, as, 
in addition to the Weaver 
sluices just mentioned, there is 
a considerable length of tidal 
opening in the embankment 
with a crest permanently fixed 
at normal water level. 
THE BRIDGES. 

There are inall sixteen bridges 
spanning the Ship Canal Chan- 
nel, and with one exception 
these have all been constructed 
in connection with the new 
waterway. This solitary excep- 
tion is the Runcorn high-level 
viaduct over the Mersey, carry- 
ing the London and North 
Western Railway — Liverpool 
and London line. When this 
railway was constructed, many 
years ago now, the Conservators 
of the Upper Mersey—having, 
as we have above shown, vague 
hopes of a great canal in the 
future— insisted upon the new 
bridge being constructed at such 
a height above water-level as would leave an uninter- 
rupted shipway at alltimes ; 75ft. above high water mark 
was the clear height agreed upon, and this has conse- 
quently become the standard for all the new fixed bridges 
on the canal. We propose first 
to give a comprehensive list of 
the bridges, and then to con- 


about fifty tons. At Eastham | 


————.., 


the promoters, the largest railway company interested 
should be so wanting in good feeling as to harrass 
the canal at every possible point, especially as such 
| tactics were bound to be futile in the om 

The seven railway viaducts comprised three distinct 
| types:—The hog-backed girder, the lattice girder with 
load on lower flange and the lattice girder with load on 
| top flange. We have selected the Latchford Viaduct 
carrying the Warrington and Stockport branch of the 
London and North-Western Railway. to illustrate the 
| first of these systems. By the courtesy of the chief 


bered that from Rixton above engineer, Mr. E. Leader Williams, we are to-day able to 
Lymm the Mersey is main- | reproduce the actual working drawings and details of 


this very fine example of modern railway engineering. 
The new deviation railway extends from the Wilderspool 
Causeway level crossing at Warrington to a point near 
the Vicarage at Thelwall, a total distance of P nen three 
miles. The bridge in question crosses the canal imme. 
diately below the Latchford Locks; and is set at a very 


map will clear up this point at | acute skew with the centre line of the waterway. 


The superstructure consists of three main girders, each 


The range of ten sluices at the | 280ft. long, and spaced 18ft. apart from centre to centre, 


The overlap of each girder is 38ft. 3in. beyond its neigh. 
bour, due to the skew. The maximum height of cach 
main girder is 34ft. at centre, reduced to 28ft. at either 
end. The width of both booms is 3ft. 6in. for the outside 
girders, and 4ft. 6in. for the centre girder. Both booms 
are trough-shaped, the depth over angles being 2ft. 3in, 
and Ift. 9in. for centre and side girdersrespectively. The 
main girders comprise a double system of bracing with 
vertical struts and inclined ties. The struts are built up 
of bulb angles ranging from 8in. by 34in. by Zin. to 
Thin. by 3}in. by ,yin., and in. web plates with hollowed 
edges. The ties and counter-bracing range from 19in. by 
Zin. to 12in. by jin. in the outside girders, and from 
20in. by lin. to 13in. by lin. in that at the centre. The 
ties are secured together by {in. bolts passing through 
tube distance-pieces bedded on cast iron, similar in all 
respects to those figured and described in the diagrams of 
this week’s number, shown on page 449. The end posts 
of the outside girders are built up of Sin. by din. by lin. 
angle framing and Jin. plating ; whilst those for the cen- 
tral girder are similarly designed, but with angles 
increased to din. by Sin. by Zin., and plating increased 
to jin. thickness. The type of end post is clearly indi. 
cated in our detail drawing, page 449. 

The cross girders, which are spaced 8ft. ljin. from 
centre to centre, are 13in. in depth, and are built of 4}in. 
by 3}in. by fin. angles, with $in. web, the lower flanges 
being curved. Attachment is formed direct to the lower 
booms by rivetting. Tie longitudinal rail bearers are 
8in. in depth, being formed of 6in. by din. by Zin. angles 
and in. wide. The flooring is of $in. plates, and together 
with the rail troughs, &c.,are similar to those on page 452. 
The top wind bracing is formed in ten bays, cross girders 
being spaced 19ft. 14in. from centre to centre, and con- 
nected bya horizontal cross bracing composed of two 3}in. 
by 3}in. by 4in. angles and a bulb plate Sin. by gin. The 
cross girders are double, each being lft. Sin. deep, and 
having double lattice bracing of 2}in. by jin. flats, the 
flanges being in each case a pair of 4in. by 3in. by fin. 
angles. ¥ The upper andflower crcss girders are connected 





sider the several different types 
more in detail. The table on 
page 446 refers only to main 
spans over the canal; but in 
addition to these there are in 
nearly every case of fixed 
bridges, approach spans of 
smaller dimensions, and girder 
or masonry bridges over roads 
and railways. 

The deviation railways have 
in three cases been carried over 


bridges constructed at these 
points are very important 
works in themselves, though of 
less span than the canal via- 





been constructed by the Canal 
Company, at the entire expense 
of the shareholders; although 
parliamentary powers had only 
been granted to the railway 
companies from time to time— 
as their systems grew—on the 


sluices as improved and patented by Mr. F. Stoney, have | distinct understanding that if at 
been adopted in every case. In addition to those men- | any time the Mersey were made 
tioned in the table-above, there are ten 30ft. sluices at the | navigable for sea-going vessels, 
Weaver mouth, and two of similar opening at Norton | the railway companies should 
above Runcorn, all discharging into the Mersey, thus| at their own cost construct 





making a total of thirty from end to end. Each sluice | 
gate is built up of eleven steel joists, faced on the up | 
stream side with }in. steel sheeting, and shuts down on a | 
steel bed-plate. The gates slide in vertical steel frames | 
bedded in the masonry piers, but between the face of | 
guide and sluice Mr. Stoney has introduced a system of | 
rollers. In this way the pressure due to a head of water | 
is reduced to a minimum; and as each gate is counter- | 
balanced by a ballast box of concrete, it is possible for | 
one man to lift them by means of the crab gearing fixed 
on the bridge overhead. The whole of these sluices, with 
the lifting machinery, &c., has been supplied and erected 
by Messrs. Ransomes and Rapier, of Ipswich. 

The sluices are rendered water-tight at their ends by 
suspending a steel bar, truly turned to about 2in. 
diameter, in the angle formed by the up-stream face of the 
gate and the joint of the frame; the pressure of the water 
obviously drives this bar into the recess, and forms a 
perfect joint without increasing the friction when being 
lifted. At ordinary times the crest of the sluices at each 
of the locks acts as a fixed weir, and limits the depth of 
water in the top pond; but on the surface level rising 
after heavy rain, the sluices are lifted and the surplus 








swing bridges, to carry their 
traffic over the new canal. It 
was clearly realised by all par- 
ties, however, that such an ex- 
pedient as a swing bridge would 
never satisfactorily cope with 
the railway traffic of the present 
day; and the probability is that 
vessels would have been kept 
waiting for trains at each point. 
There seems, too, to have been 
a weak point in the wording of 
the old Acts, and the question 
arose whether the compulsory 
clause would apply if the new 
shipway did not cut the railway 
exactly on the old river line. 
Be this as it may, the promoters 
did not press the clause, but 
undertook to construct at their 
own cost high-level fixed bridges 





MR. MARSHALL STEVENS, General Manager 
(From a photograph by Mr. Franz Baum, of London and Manchester) 


in every case. It is certainly a matter for surprise and | together by 1jin. rods, each having a tightening-up ve 
regret that after being met in so generous a manner by | ling screw, the junctions of the cross-rods being held 
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together by 2tin. by jin. clips. The bearings of each 
girder are fixed at one end and free at the other, pin 
joints being placed at each end. The _bed-plates 
and saddles are made of cast steel throughout. 
The upper saddle measures 3ft. by 3ft. 8in., and is bolted 
to the underside of the bottom boom by sixteen bolts, 
each l}in. diameter. The steel pin is 5in. in diameter, 
and has a head 6in. in diameter at each end, the over all 
length being 3ft.2in. The lower saddle is 2in. shorter 
than its fellow, but stands rather higher. At the free end 
the six rockers are of Siemens-Martin mild steel, and the 
saddle is of similar dimensions to those just given. The 
rockers are set in frames and secured by a fin. set screw 
at each end. The details of these bearings will, however, 
be better understood by a careful study of the scale details 
given on page 452. 

As will be seen from the general elevation—given on 
page 453—two side spans, one at either end, occur in 
connection with this viaduct, and merit some brief 
account. The east side span consists of two main girders, 
spaced 34ft. 6in. from centre to centre, and has a very 
considerable skew, the main girders being only opposite 
each other for 21ft. 6in. Each main girder is 98ft. long 
by 14ft. in height. The upper boom consists of a single 
web-plate 20in. in depth by jin., }in., or fin. thick, with 
a pair of 6in. by 6in. by jin. angles connecting it with 
the flange-plates. These latter are gin. and tin. in thick- 
ness by 24in., and have attached beneath to each outer 
edge a 3in. by 3in. by }in. angle. The lower boom is 
similarly constructed, but without the 3in. by 3in. by din. 
angles. The bracing consists of a double system of 
vertical posts and inclined ties, and is counter-braced 
through the greater portion of the span. The vertical 
posts are spaced 8ft. 6in. from centre to centre, and con- 
sist of four 3}in. by 3in. by }in. angles and 3in. packings. 
The flats range from Qin. by lin. to 6in. by }in. The 
end posts ate built up of 5in. by 5in. by }in. framing, 
with jin. plating, stiffened by a vertical 6in. by Sin. by 


spans were first erected in situ on a timber stage, and 
after being rivetted up, were anchored to the abutments, 
and the middle span built out. as here shown, without 
any staging. The main span is 120ft., and each of the 
side spans 89ft. in the clear. 

The only two high level road bridges over the canal 
are identical in design and detail. These are of the 
cantilever type, and have been fully illustrated and 
described by us in previous issues. The clear span is 
206ft., and the contractors for the two were the well- 
known firm of Handyside and Co., of Derby. Before 
leaving the subject of fixed bridges, mention should be 
made of the Linville truss, carrying the new Chester road 
near Warrington overthe Mersey. We reproduceda photo- 
graph of this example on page 406 on May 12th, 1893, 
and referred at some length to its construction in the 
same issue. 


SWING BRIDGES, 


There are in all seven of these structures, and while 
varying in weight and strength, depth of truss, and width 
of road, they are practically of one type. Figs. 5 and 6, 
page 442, convey the leading features of the class at a 
glance. The first view shows the main girder of the 
Moore-lane Bridge practically completed, and the second 
view, obtained some months later, is taken looking 
through the interior. The bridge has, in the meantime, 
been swung across the canal, and is fast nearing com- 
pletion. 

Our details—pages 449, 452, 453—are reduced from the 
working drawings of the Knutsford-road Uridge at Latch- 
ford, and a study of them will explain the principles 
involved in their design. The lower roller ft is built 
up of nine cast iron segments, about 5in. in thickness ; 
and the rollers and upper path are of the same metal. 
On this lower path are the sixty rollers set at a mean 





radius of 19ft. 6in., about the centre pivot. Each roller 


we propose now to place on record the principal fea 

of the specification governing the supply of alert 
construction of these works, together with the tests and 
analyses of the material actually used, and the trial loads 
for which the structures are designed. 


BARTON SWING AQUEDUCT, 


Under the general head of bridges must be included 
this work, which in many ways is unique, and certainly 
is one of the most interesting of the many problems solved 
by the engineersto the company. We have so frequently 
referred to the history of the old aqueduct carrying the 
Bridgewater Barge Canal over the Irwell at this point 
that we + ag one now to pass at once to the new structure. 
which Mr. Leader Williams has constructed to take the 
place of Brindley’s ‘ Castle in the Air,” as it was at first 
called by sceptics of a hundred years ago. Some time 
ago we gave a view of this old aqueduct, which cer. 
tainly was a masterpiece of engineering in its day, and 
can only regret that it has had to give place before the 
ever-advancing tide of modern requirements. More 
recently—on page 592, vol. lxxvi.—we published views of 
the new swing aqueduct, both interior and exterior, during 
construction, and on the same date gave some little 
notice of the undertaking. To-day, by Fig. 14, page 450, we 
are pleased to be able to show the trough swung clear of 
the Ship Canal, and leaving a straight and uninterrupted 
channel for ocean-going steamers. 

The necessity for severing the barge canal, so as to 
allow vessels to pass up and down the ship canal, was 
evident to all from the first inception of the scheme. 





The obvious alternative was first suggested of severing 
| the higher canal at this point, and locking barges down 
| to ship-canal level on one side and up again on the other 
| bank. In fact, this was the original scheme the Duke of 
| Bridgewater had in mind when he proposed to construct 
| the canal in 1760. But the same difficulty which pre- 


sin. tee at centre, the end plates being 14ft. by 24in. by | is connected to the live-ring by a 2in. bolt passing right | sented itself then was still to be overcome, namely, the 
sin. The upper portions of the frames are joggled, to | through its axis. There are fifteen radial arms connect- | great loss of water entailed by this method; and in 
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Bridges spanning the Ship Canal. 
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Miles 

cten | See. | “Un” (iredmeeteboned talpteterel ‘sodbes’ | sultan | gietess | inns. tomcke.|  contenstore Duty of bridge. 

chester. feet. | girders. feet. | | in feet. in feet. | in feet. baer Pes 5. He 
Runcorn railway bridge (high level) ... | 12? 22? | In existence before the Ship |Canalwa's begun, — - 2 - Railway and foot passengers, 
Old Quay swing bridge ... i - 2 14} 214 120 236 20 2 139 97 28 650 _ Arrol Road, 
Moore-lane swing bridge ... ... ... ... a (Ste 184 120 238 | 23 | 2 140 98 28 790 — Arrol Road. 
Acton Grange railway viaduct (bigh level) | 18 174 120 299 | 73 5 _ — 36 os 4 Arrol L. & N.W. and G.W. main lines, 
Twenty Steps swing bridge ... os 18? 16} 120 238 | 25 2 140 98 27°6 79 Arrol Road to Chester. 
Stockton Heath swing bridge a 19} 16} 120 248 | 36 2 148 100 30 1350 _— Arrol Road to Northwich, 
Latchford cantilever (high level) ... | 20 154 206 — 25 2 — _ _ 780 _ Handysides Road. 
Latchford swing bridge ... os 20} 15} 120 248 36 2 148 100 30 1350 — Arrol Road to Knutsford. 
Latchford railway viaduct (high level) 204 15 120 280 36 3 _- 34 - 2 Arrol L. & N.W., Warrington & Stockport. 
Warburton cantilever (high level) 25 103 206 — | & } 2 _ _ _ 780 - Handysides Road, 
Partington railway viaduct (high level) 27 8} 120 156 | 56 | 3 _ _— 18 570 4 Arrol Midland Ry., Liverpool and London, 
irlam railway viaduct (high level) 28 74 120 168 | 56 | 3 see) iin 18 - 4 Arrol C.L.C,, Manchester and Liverpool, 
Barton sawing bridge 31? 3y 90 192 S| 2 111 81 26 640 - Handysides Road, 
Barton swing aqueduct ... i sis ends fess eee 33 90 234 | 19 2 117 117 33 920 —_ Handysides Bridgewater Canal, 
Docks Railway swing bridge ... ... ... ... ...| 249 Og Not yet) construcited. | — _ _ _ _ — | stm Dock lines, 
Trafford-road swing bridge ... 35 04 75 205 | 46 2 127 78 30 18:00 — Butler Road. 








admit the ties connecting at that point. The cross girders | ing the two concentric webs of the live ring with the iron ; addition to this, the loss of time involved would be most 


are spaced 8ft. 6in. from centre to centre, and coincide | casting revolving on the central pivot, the webs and | 


with the vertical posts. 


arms being built up of flats and angles, as shown in our 


Owing to the skew considerable variation occurs in the | engravings. 


cross girders, those at the ends having straight booms 
and those at the centre having the lower booms curved ; 


they thus range in depth from Ift. 3in. to 2ft. 9in., and | 
from 14ft. in length to 34ft. 6in., 44in. by 34in. by fin. 


angles being employed throughout both in upper and 
lower booms for forming connection between webs and 
flange plates. The longitudinal girders in a similar 
manner present some variation, the principal size being 


The annular girder of this and the Stockton Heath 
| Bridges—which have been built fromthe same drawings— 


matters. In the present case it is built up of eighteen 
cast iron segments, having an upper flange 3ft. 3in. broad, 
and a lower one of 2ft. 10in. width ; the flanges are 2ft. 


and $8hin. thick respectively, and each segment has a | 
In the case of the other bridges this | 


| 2hin. diaphragm. 


12in. in depth, with 4}in. by 3$in. by }in. angles at top | member is built up as a steel box girder about 2ft. deep, 


and bottom, those above being brought down at right | with internal diaphragms. 
angles to form connection with the cross-girder webs. | girder is connec 


In each bridge the annular 
with the pivot centre of four beams 


The floor-plates are of iron and }in. thick, with 6in. by | set at right angles to each other, and attached by 1}in. 
3in. by in. tee covers beneath. The general arrange- | bolts. 


ment of flooring, rail troughs, &c., follows the type 


Referring to the main girders of the bridge, it will be 


already dealt with for the main span, and need not there- | seen that here, as in the railway viaducts, the booms are 


fore be again referred to. The bed-plates are of cast iron, 
and call for no special remark. 


Some variation in actual construction occurs in the | arms respectively, with a camber of 1fin. 


| trough-shaped in section, the radii of the upper flange 
| being 535ft. 6in., and 304ft. 9in. for the long and short 
The central 


west side span from that just dealt with, owing to a | height of the girder is 30ft., and this tapers to 9ft. at the 
falling gradient and curve in the route, necessitating | extremity of the long arm and 13ft. on the short radius. 
heavier cross girders, with corresponding increase of | The booms are 2ft. 4in. deep, built up with }in. and fin. 


strength of main girders. With such exceptions, how- 
ever, the two side spans are identical, not only in span 
and skew, but in all leading dimensions, and as a similar 
type of construction prevails in each, it is unnecessary 
for us to add anything to our account already given in 
connection with the east side span. 

Space forbids our attempting in the present issue to 
illustrate the lattice girders in so full a manner, but 
Fig. 12, page 450, indicates the leading characteristics of 
the type bearing its load on the bottom flange. This is 
the Partington Viaduct, carrying the Midland line 
between Liverpool and London, across the canal. Pro- 
vision has been madefor a double track, but at present only 
one “up” and one “down” line are laid. We have 
only space to mention one of the last type referred to, 
viz., a lattice given with top decking. This is practi- 
cally a continuation of the Partington Bridge just referred 
to, and carries the same railway over the old course of 
the river Mersey. The method of construction is of 
special interest as an example of working by building 
out. The main girders are continuous, with supports 
at each end and two intermediate piers. The end 


flange plates 2ft. 9in. wide, from Tin. by 4in. by Zin. 
angles, two 4in. by 3in. by }in. and in. web plates. ‘The 
bracing consists of seventeen bags with vertical strutts. 
The wind bracing overhead varies considerably on 
account of the curve of the top flanges, and the cross 
girders vary also, as seen from our numerous details 
given on page 456. 

The bridges are turned by hydraulic pressure ; in some 
cases supplied from the same power station as that used 
for the locks, if the distance is not too great. The neces- 
sary water pressure of 700 lb. per square inch is obtained 
for five bridges from steam-driven eee ry as described in 
referring to the Eastham Locks. At Old Quay, however, 
gas engines have been put down; and at Moore-lane, 
which is situated in the midst of an agricultural district, 
petroleum engines have been supplied, as it is not likely 
that the road traffic will be heavy. The power is applied 
in each case by three-cylinder engines, connected by 
gearing to the main driving pinion, which engages into a 
cast steel rack bolted to the outer face of the annular 
girder. Having thus glanced more or less fully at the 





several bridges and viaducts involved by this great scheme, 


differs from the rest of the bridges in most essential | 


serious in these latter days. 
| The plan of carrying the Canal in a trough which 
| could be lifted on rams or over counter pulleys to such a 
| height as would allow vessels to sail underneath was 
Ee. but finally the swing caisson was adopted as 
| being most desirable. This trough is to all intents and 
ee pea a swing bridge, having a close bottom and sides 
| made water-tight with jin. steel plates stiffened by T-irons 
| at the joints, and bearing on the cross girders in the 
ordinary way. This tank with its supporting girders is 
234ft. long and 22ft. wide from centre to centre of the 
booms. The girders are 33ft.deep at the centre, and 
taper to 29ft. at each end. The tank itself is 19ft. 
wide and 7ft. deep, but the actual water depth is only 
6ft. As is seen from the engravings, the towing path 
is raised 9ft. above the water ae and is bracketed out 
over the trough to reduce the width as much as possible. 
The structure, which turns on its central pivot con- 
structed on a concrete island in mid-stream, is always 
swung full of water, and the moving portion with its 
liquid load weighs no less than 1600 tons. Above all 
things it was desirable to secure a perfectly steady 
motion, and to avoid any rocking tendency which might 
cause the water to oscillate in the trough. To this end 
the centre pivot was formed as an hydraulic ram, 4ft. 9in. 
in diameter and 2ft. 3in. deep, and before the caisson is 
swung half the load is taken off the roller path and is 
borne by the ram. Before swinging, water-tight steel 
gates are closed at each end of the trough, and also at 
each end of the shore approaches. These doors, when 
closed, are of course aed to each other, and the space 
between the shore gate and its corresponding caisson 
gate is emptied by a displacement box and outlet valve. 
In this way the pressure is brought on one face of each 
gate, and a tight joint secured. Similarly, when it is 
wished to open the stop gates, water is admitted between 
each pair, and so equilibrium is restored. The gates are 
moved by hydraulic rotary engines. The chief difficulty, 
however, has been the devising of a water-tight joint 
between the fixed shore ends and the ends of the caisson. 
The engineer’s first scheme was to cause the ends of 
the trough to batter slightly from the vertical, and to cut 
the upper edge of the shore ends so as to oversail to 
the same degree. These faces he proposed to face with 
india-rubber, and by constructing the whole of the moving 
portion on the head of a hydraulic ram, he hoped to 
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secure a tight joint by 
against the shore ends. 


of the swinging 


‘“‘jambing ” the caisson upwards | areas of docks and quays as constructed. 

This plan was, however, aban- | this table, we have given first the Salford and Manchester 
doned, and almost the exact opposite adopted. The ends | terminal docks, and below other basins formed at lower 
‘ caisson do not touch the shore end by | pointe of the navigation. 
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In compiling | 


The bulk of excavation in those 
docks already constructed is in- 
cluded in the total quantity re- 








MR. A. H. WHITWORTH, Secretary 


a photograph by Mr. Franz Baum, of London and Manchester.) 


(From 


about 12in., and the sides of both trough and shore 
end are cut away, so as to batter from each other out- 
wards. In this way it will be seen that, viewed from the 
side, there is a V-shaped gap between the two at each end. 
This space is filled by a U-shaped collar weighing twelve 
tons, and conforming to the cross-section of the canal. 


can be raised or lowered by four hydraulic presses, two 
acting on the sides and two working underneath. When 
this collar is lowered down on to its taper bearing, it is 
evident that a tight joint is secured; and when the rams 
lift the collar, sufficient clearance is gained to allow the 
bridge to swing clear. 

To have constructed this collar to the curve described 
onplan by the bridge in motion would have added seri- 
ously to a task already sufficiently involved, so to ob- 
viate this difficulty and to allow the bridge to swing, the 


ends of the trough are cut slightly on the cant, and are | 
The | 


not at right angles to the centre line of the bridge. 
bridge turns on sixty-four taper rollers2ft.8in. long set to 
a mean radius 12ft. 6in., and the hydraulic motive power 
is applied through a toothed steel rack secured to the an- 
nular girder, as in the case of the swing road bridges. 
Both the aqueduct and the swing bridge carrying the 
high road are worked from the valve tower built between 
them, the power station and engine-house being on the 


right bank immediately up stream of the aqueduct. Both | 


the aqueduct and the road bridge have been constructed by 
Messrs. Handyside and Co., of Derby. 


THE DOCKS, 


The largest portion of the docks at the Manchester ter- | 


minus of the canal are situated in the Royal County 
Borough of Salford, and only about one acre of water is 
within the city boundary, the bulk of the so-called Man- 
chester docks being in the local board district of Stret- 
ford. The docks really commence at the last locks on 
the channel at Mode Wheel, Salford, and the areas we 
give below are based on this assumption. We have, in an 
earlier portion of our present article, stated the bottom 
width of the canal as being 120ft., but from Barton up- 
wards to Manchester, a distance of nearly four miles, 
the width has been increased to 170ft. at the bottom, and 
230ft. on an average at water-level. Passing up stream 
through the Mode Wheel locks, the water-level of the 
dock pond is reached, 70ft. above Ordnance, and the vast 
expanse of water before our eye is most impressive as we 
steam past the dry dock formed by private enterprise on 


Areaof Quay Quay Depth 
basin space frontage of water 
in acres. in acres. in miles, in feet. 
Salford Dock ... 71 oe 26 
4 { Not yet con- 
mec a ea 4 26 1 nected. 
omona or Man-) ,. 6 26 
. chester Docks., \ 29 21 Ih a 
artington Coal- : 6 5 
ing Basin i 5h... 20 4 ” 
Warrington Dock 23... 7... @ ... 26 {Not yetoon 


the south bank of the canal. Tabulated above are the 





| as the maker can supply them; 
This wedge-shaped collar is faced with india-rubber, and | 


ferred to on page 445, and as 
we explained in our issue of 
December 22nd, 1893, page 589, 
most of this was done in thedry. 
The quay walls are of concrete, 
and average about 14ft. in thick- 
ness ; in construction and design | 
they are similar to the lock walls, 
but have a face battering 1 in 
15. The coping is in all cases | 
8ft. above water-level. 

We have before stated the 
reason for constructing the walls 
of the Pomona Docks in tren- 
ches, and not in the open. 
Special arrangements were | 
made for the timbering of 
the trenches and the wooden | 
“‘shutes”” for conveying the | 
fresh mixed concrete to the 
men working below. On the 
top is one of Latham and 
Carey’s patent concrete mixers, 
and provision made for a full 
gang of attendants. The engine | 
and boiler, with the mixing 
machinery, cranes, and other | 
tackle were all carried on a 
travelling platform constituting 
a dock wall-making machine, an 
engraving of which we must 
publish at some other time. 

We are also able in Fig. 15, 
page 442, togive an idea of the 
very extensive sheds erected on 
the several quays and jetties. 
The design of the one here seen 
was submitted by the contrac- 
tors, Messrs. De Bergue and 
Co., of Manchester, and so satis- 
factory was the first one built, 
that the firm have received 
orders to erect at once many 
more from the same design. 
Messrs. E. Wood and Co., of 
Salford, have also designed and 
erected many of the sheds 
already in use. It should be 
mentioned that all the sheds 
are of the same length and 
breadth, with floors raised to 
the height of railway trucks 
above the quay level to facilitate the handling of goods. 
Well-paved roads}lead to each jetty, and pass between 
each shed and its neighbour ; hydraulic and steam cranes 
of the latest design and construction are being placed 
on the quay railways as quickly 








the whole of the docks and 
jetties are lighted by electricity, 
and every corner is connected by 
telephone with the dock offices. 

The Trafford Wharf, forming 
the south side of the Salford 
Basin, is constructed as a timber 
stage, and is largely used by the 
passenger steamers plying up 
and down the canal, and 
timber barques from the Baltic 

and other ports. Already a 

| steam packet service is running 
from the docks up the Irwell 
as far as Albert Bridge, within 
| five minutes of the Town Hall 
| and the Royal Exchange. 

The Warrington Dock is not 
yet constructed, as we have 
already pointed outin our table; 
the Mersey here has_ been 
diverted to a new channel exca- 
| vated across the Arpley Mea- 
dows, and it is intended to 
utilise the old river bend along 
the Roman Causeway to Wilders- 
pool as adock. The bed will 
be deepened and widened, and 
in addition to an ample entrance 
from the canal will have a side 
|lock into the old Mersey, as 
mentioned elsewhere. Of course 
the dock—being situate below 
the Latchford Locks—will have 
a certain tidal range, and will 
always be at the same level as 
the water in the canal; thus 
vessels will be able to dock here 
at all states of the tide, without 
even the delay involved by a 
tidal entrance. 

A glance at the railway map 
of the district will make it clear 
that Partington—the point at 
which the Midland Railway cros- 
ses the canal—is the nearest 
point of contact for the network 
of railways which is spread over 
the coal-field of South Lanca- 
shire, and also that of York- 
shire. Here, therefore, the 





Canal Company have constructed an extensive and very 
complete coaling basin, 


The depot is situate imme- 











diately upstream of the Partington viaduct, and has a 
quay frontage of over a quarter of a mile on either 
bank of the canal. There is also ample quay space, and 
excellent railway connections with the main line have been 
put down on both sides of the waterway. As will be at 


| once seen from our photographic view, Fig. 13, page 447, 


the canal is here widened out very considerably on both 
sides, the distance from quay to quay being 250ft., so that 
steamers or colliers can lay alongside without in the least 
restricting the fairway. The tipping cradles are worked 


| by hydraulic power, and everything has been done to 
| cope with a large traffic in coal and cannel, not only in 
| bulk for export or coastwise trade, but also in bunker 


coal for the steamers. Considerable saving in carriage is 
effected over the old method for coaling at Liverpool, and, 
in addition, there is a most important saving in time, 


| which those most interested are not slow to appreciate. 
| At present only four hoists have been erected, though 


provision has been made for six, three on each bank ; 


| but these four can lift and deliver on shipboard no less 
| than 500 tons of coal per hour. 


The full trucks are 
raised by an hydraulic ram, and after being tipped run 
back by gravitation on an overhead line to one of the 
sidings, thence to be retu:ned to the colliery. 


MINOR FEATURES, 


In so extensive a scheme as the one before us, there 
must of necessity be a great variety of works, each one in 
itself important and calling for most serious consideration 
and care on the part of the engineer and his staff, but 
which, when compared with the whole scheme, naturally 
become dwarfed, and by the casual observer most likely 
lost sight of altogether. Of items under this head, per- 
haps the most important are the various syphons and water 
pipes carried under the canal at different places. Wherever 
it was possible, tributaries of the Mersey and Irwell were 
received direct into the new canal; but at several points 
such a course was not possible, either through the claims 
of riparian owners, or on account of back flooding cf 
lands, due to the higher level of the canal. The largest 
of these syphons is the one carrying the river Gowy 
under the bed of the canal, near Stanlow Point above 
Ellesmere Port. Two cast iron pipes, each 12ft. in dia- 
meter, have been laid in a mass of concrete 12in. thick all 
round, and double that thickness on the bed. As seen 
in our photograph of one of these pipes, Fig. 2, page 441, the 
fianges are all internal, and there are six sections to 
each pipe, the metal being lin. thick. The total length 
of this syphon is nearly 400ft., and on the land face 
sluices of Stoney’s patent design have been constructed, 
so that the river can be headed back whenever necessary 
to any extent, and the pipes be thoroughly scoured clear 
from deposit. 

Just above the Norton sluices the Liverpool Corpora- 
tion water mains, in connection with the great Vyrnwy 
scheme, cross the canal. Here a brick culvert has been 
constructed, and it will be remembered that the continua- 
tion of this heading under the Mersey close by was only 
accomplished after repeated failure. In fact, the river 
tidal waters not only broke in on the heading, but also 
drowned the Ship Canal work for some distance up and 
down stream, and did considerable damage to plant and 





THE LATE DANIEL ADAMSON, Projector 
(From a photograph by Messrs, Elliott and Fry, London.) 


works. Still farther up the canal, at Stockton Heath, 
near Warrington, the Warrington Corporation water 
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Fig. 24—EASTHAM ENTRANCE LOCKS—HEAD GATES OF THE FIFTY-FEET LOCK CHAMBER DURING CONSTRUCTION 


mains have been carried across below the bed of the | different points throughout the length of work. These , ing or fixed, numerous ferries have been eetablished on 
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Another important adjunct consists of the numerous | and importance with the special needs of the case. 
lay-byes and wharves which have been constructed at | In addition to the large number of bridges, either open- go active a part in this great work. 
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These either take the place of old ferries on 
| the river, or have been supplied in places where the 
| traflic is so unimportant as not to warrant the construc- 

tion of a bridge. In each case a large pontoon is prc- 
vided, having sufficient displacement to carry horses and 
| carts, or droves of cattle ; they are all worked by hand, a 
rope being wound tightly across the channel by means of 

windlass on the bank. 

| Considerable difficulty has been experienced at the 
| confluence of the natural streams with the new canal. 
| Weirs have been constructed at the Mersey and Bollin to 
| check the deposit of sand and silt in the canal, and to 
| preserve the banks from the scour at these points. The 
| 3ollin mouth has been particularly troublesome, and at 
| the time of writing work is still being carried on there 
| with a view to preserving the banks from permanent 
| injury. 


The only other detail we shall here touch on is the 
Po railway system. The contractor’s main line of 
| way—ordinary 4ft. 84in. gauge—was laid on the north 
| bank of the canal between Salford and Runcorn, and on 
| the south bank between Saltport and Eastham. Most of 
| this main line has been retained, so that practically there 
is a private railway, at any rate, as far down as Runcorn, 
| under the entire control of the Canal Company. The 

system of railways at the docks is most complete, 
| branch lines and sidings being laid to every quay 
frontage and along all the sheds. The length of 
permanent way on the docks alone is over eleven 
miles; and a fine swing bridge connecting the 
Pomona and Salford Docks is now being constructed 
| at Trafford Wharf. At present a temporary swing bridge 
| of only 50ft. span and very light construction is used 
| for this purpose, and also to connect the dock lines with 
the Midland and other companies’ metals. 


| The four leading railway companies of the district have, 
| 


however, obtained powers to construct branch railways 
to connect with the Ship Canal lines on the boundary of 
| the dock estate. The Midland and Manchester, Sheffield, 
|and Lincolnshire companies propose to cross Trafford 
Park from a point near Chorlton-cum-Hardy, and connect 
| at Trafford Wharf. The London and North-Western in- 
| tend joining near Mode Wheel Locks, taking off from 
| their main line between Eccles and Weaste; and the 
| Lancashire. and Yorkshire are already at work on their 
branch line to Salford Docks from Windsor Bridge, near 
Pendleton. 


BIOGRAPHICAL NOTES, 

To-day we are able to place before our readers 
portraits of a few of the many gentlemen who have taken 
We do not propose 


| 
| 
| 
| 
| 
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to give more than the merest outline of their life and | residence, The Towers, Didsbury, near Manchester, on | native ‘‘ burr” peculiar to his county, a fact which made 
work, but cannot let the preset opportunity pass with- | December 13th, 1889. A self-made man, he rose to a most of his platform utterances difficult to follow. 


out some tribute, however slight, 

to their labours. Most of them 

are still with us, but one—the | 
founder of the canal—has not 

been permitted to see the com- 

pletion of the work for which 

he laboured so assiduously ; and 

the strain and anxiety of those 

early struggles without doubt 
tended to hasten his death. 

We have already referred to 
Mr. Adamson’s connection with 
the scheme, and have hinted at 
the unfortunate differences of 
opinion on matters of policy 
which led to his resignation of 
the chairmanship. No good pur- 
pose could possibly be served by 
here enlarging on these topics, 
but it is certain that Lancashire 
owes the construction of the 
Ship Canal to Daniel Adamson, 
and Lancashire will never forget 
it. Born in 1820 at Shildon, 
in Durham, Adamson was ap- 
prenticed at an early age to 
‘imothy Hackworth, engineer 
and locomotive superintendent 
at the Shildon Works of the 
Stockton and Darlington Rail- 
way Company. In 1847 he be- 
came general manager of this 
company, and retained office 
till 1849, when he came south 
to Stockport in Cheshire ; after 
two years’ service here he struck 
out for himself as a general en- 
gineer, and opened a boiler yard 
and general brass and iron foun- 
dry at Newton Moor, near Hyde, 
Manchester, in 1851. Twenty 
years later he removed to larger 
premises at Dukinfield, where he 
continued his business up to 
the time of his death, construct- 
ing steel boilers and a multitude 
of compressors, testing ma- 
chines, pistons, air valves, hy- 
draulic jacks, and other spe- 
cialities, for all of which he had 
taken out patents. It is not 
generally known that the Frod- 
dingham Iron and Steel Works 


in North Lincolnshire were his original venture, and that | very high and honoured position in Manchester, but | chester Ship Canal, is, we believe, a native of Lincoln- 
he erected the first blast furnaces there. He died at his | never up to the day of his death did he lose the strong shire. The eldest son of the late engineer to the Severn 
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Fig. 25—STORM-WATER SLUICES AT NORTON, ABOVE RUNCORN—ELEVATION TO RIVER MERSEY 
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The Right Hon. Wilbraham Egerton, Baron Egerton 
of Tatton, was born at Tatton Park, Cheshire, in 1832. 








se 


Angle 45302 





sngle Shr aisle | | )  dngle6:63 a+, 
“| Saweb _ 
% Packing 


lessee ss ele 
























4 
Wet Angles4&s3hr% 














No. 17 Cross Girder, Skew Deviation Bridge 
Educated at Eton, he proceeded afterwards to Christ 
Church, Oxford, and took his B.A. in 1854, and his 
Master’s degree eight years later. In 1858 his lordship 
—then Mr. Wilbraham Egerton—entered the House of 
Commons as member for one of the Cheshire Divisions, 
and held his seat until his father’s death in 1883. Lord 
Egerton became a member of the Ship Canal Consulta- 
tive Committee in 1886, and on the retirement of Mr. 
Adamson became the second chairman of the company 
in February, 1887, which position he still holds. 
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Section of Hopper Dredger Manchester 


Mr. Edward Leader Williams, Mem. Inst. C.E., Mem. 
| Inst. M.E., the designer and constructor of the Man- 


SIR ANTHONY MARSHALL, LORD MAYOR OF MANCHESTER | 
(From Photograph by Messrs. Brown, Bornes, and Bell, Manchester) 
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Plan of Canal at Runcorn. 
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Section of Cenal at Runcorn. 
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Navigation, he seems to have been connected with river 
and canal works all his life. After working under his 
father from 1844 to 1850 on the Severn Navigation con- 
tracts between Stourport and Gloucester, he became one 
of the engineers on the Great Northern Railway works, 
and later, was engaged in harbour works at Shoreham 
and Dover. In 1856 Mr. Williams became engineer to 
the Weaver Navigation Trust. Under his advice the 
extensive improvements were carried out on this canal 
which practically involved the reconstruction of all its 
locks, so that from a capacity of 80-ton barges, it now is 
navigable for vessels up to 300 tons. The Anderton lift 
on this canal, connecting it with the Trent and Mersey 
Canal system, was designed by him, and has proved a 
great success. The total lift is 52ft., and the descending 
caisson, with its barge water borne, is counterbalanced by 
a similar caisson rising simultaneously to the higher level. 


comes of a shipping family, and has all his life been con- 
nected with the craft. Some fifteen or sixteen years ago 
Mr. Stevens left Plymouth and settled in Garston, on the 
Mersey. Recognising the weak points in the policy 
pursued by the Liverpool shipping authorities, and the 
consequent loss to traders, he in a short time succeeded 
in diverting quite a considerable trade to Garston, and 
himself established a regular steamship service with the 
North of France. When the Ship Canal Bill at length 
received royal assent, Mr. Stevens was invited to become 
the business manager of the concern, and feeling that he 
was thoroughly in touch with the scheme and its pro- 
moters, he decided to abandon all other duties and 
accepted the offer of the directors. In fact, Mr. Marshall 
Stevens was the first officer appointed by the Board. The 
task of building up a business for a new port, and 
diverting traffic from long-established grooves, is no light 
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No, 25 Girder and Permanent Way Troughs, No. 3 Deviation Bridge 


The satisfactory working of this barge lift led to the} one, but this is what Mr. Stevens has set himself to 


design of the Barton Swing Aqueduct to which we have 
already referred. 

Before the comprehensive works designed by him on 
the Weaver Navigation were completed, Mr. Williams 
was appointed engineer to the Bridgewater Navigation 
Company and the Mersey and Irwell Navigation. In 
this way he became conversant with the difficulties and 
possibilities of the much-talked-of Ship Canal to Man- 
chester, and the preceding sketch of the canal history 
shows to what good effect he has turned his earlier 
experience. 

Mr. Marshall Stevens, the Manager of the Canal Ccm- 
pany, entered upon the task of prcmoting the scheme in 


its very earliest days, being associated from the first with | Whitworth, was at once appointed to the vacant post, and 
Not only | has followed the fortunes of the canal with zeal and devo- 
A firm believer in the ultimate success cf the 
mentary troubles, as a volunteer, but he backed his con- | scheme, ke inspires all who ccme in contact with him 
victions by becoming a substantial subscriber to the | with the utmost faith in the undertaking; and being a 
Born in Plymouth in 1852, he | man of great tact and engaging disposition, he secures 


Mr. Adamson on the Provisional Committee. 
did he work day and night for the Bill during its parlia- 


parliamentary fund. 


accomplish; his one aim being to make one of the 
greatest engineering achievements of our day also ‘one of 
our greatest commercial successes. 

Mr. Alfred Henry Whitworth, the Secretary to the Ship 


the devotion and earnest co-operation of the many mem- 
bers of his own department and of all who come in 
contact with him. 

The portraits of the canal oflicials reproduced in our 
present issue are from negatives by Mr. Franz Bauw, 
photographer, of old Bond-street, London, and St. Ann’s- 
square, Manchester, to whom we are indebted for them. 
The portrait of Mr. Adamson is by Messrs. Elliott and 
Fry, of Baker-street, London, and that of Sir Anthory 
Marshall, Lord Mayor of Manchester, is by Messrs. Brown, 
Barnes, and Bell, Manchester. 

Most of our views of the canal and its progress are 
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Permanent Way—Railway Deviation Bridges, Nos. 1 and 3 


Canal Company, is a native of Patricroft, near Manchester, reproduced by special permission from the original photo- 


and was born in 1854. On leaving 


the Manchester | graphs, which will appear in ‘‘ The Construction of the 


/Grammar School, Mr. Whitworth entered his father’s | Manchester Ship Canal : a Pictorial Record,” by G. Herbert 


| cffice. Mr. Whitworth, senior, was by profession an 
| actuary and accountant, but in addition to a large private 
| practice, he held several public and official appointments. 

Among other positions, he was the first secretary to the 
| promoters of the Ship Canal, but on the rejection of the 
| first Bill he retired from cffice. His son, Mr. A 


| ges 
| tion. 


| 





Bayley, A.M. Inst.C.E., and Horace C. Bayley, of Man- 
chester. The canal has now been open for traffic since 
New Year’s Day, some eighteen weeks or more, and 
already a goodly shipping list appears every day in the 
Manchester local papers. Among the regular sailings of 
coastwise steamers are the boats of the Fisher, Kenwick, 
and Powell liners, for London and Soutkamptcn; the 
Burns and Langlands boats, for Glasgow, Greenock, 
Aberdeen, and Leith; and the Liverpool and Belfast 
Companies’ vessels now pass up to Manchester as a 
matter of course. To Mediterranean and Baltic ports 
there are frequent sailings, and the General Steam Navi- 
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gation Company and the Cork Steamships Company, and 
others, have established weekly sailings to and from the 
Low Country, the North of France, and the ports on the 
Bay of Biscay. Regular sailings are also taking place for 
the West Coast of Africa, and also for the Brazils ; while 
an extension is already advertised for Chili and Peru, in 
the immediate future. 

We know that many of the shareholders are crying for 
a still greater show of vessels, and appear to expect an 
immediate return on their investment. Our own impres- 
sionis, that the Canal Company have so far done very well, 
and we would remind all > a interested that it isa task 
of no small weight to divert traffic from existing channels, 
and venture to suggest that in this as in every other matter, 
it is necessary to learn to walk before we begin to run. 
But after all, the growth of this hoped-for traffic depends 
entirely on the merchants of Manchester and district ; 
and if they combine to support their own canal, it appears 
to us that no possible combination of existing railway or 
other opposing interests can live for long. 

Of course the railways will make a hard fight, just as 
they did in the Committee stages of the Bill, but already 
they have practically owned that the canal is a power, 
and that they must do their best to profit by its presence. 


i 


| was brought into contact, and his progress onwards was | profession. 


influence to help him with the task. He entered the | also by taking up shares to the amount of something like 
employment of Messrs. John Muir and Co.,and remained | £40,000. He has been from the first a director of the 
with that firm for a considerable time. When quite a) Ship Canal Company, and he is at present and has been 
young man, however, he opened a home trade warehouse | for some yearschairman of the Finance Committee of the 
on his own account in Meal-street. The honourable and | directorate. Perhaps something of his interest in the 
straightforward way in which all his business affairs were | great engineering undertakiug is due to the fact that he 
conducted won for him the esteem of all with whom he | is himself an engineer, proud of the achievements of his 
It is mentioned by the Manchester Guardian 


|rapid. The business grew so fast that new premises had | that, at the time the engineering works with which his 


to be taken in Tib-street. It was for some time carried | name is associated were handed over to him by his father, 
on by him in partnership with Messrs. Brear and Aston; | the wages bill, we are told, amounted to 40s. per week, 


| but Mr. Brear died some years ago, and since then the | whereas now, developed as the business has been under 


title of the firm has been Marshall and Aston. In addi- | his fostering care, the amount paid in wages totals up to 
tion to a very large home trade the firm does a good | about £500 per week. He has contributed many excellent 


| business with merchants in Australia and Canada. Sir | papers to the Manchester Association of Engineers—of 


To this end, as we have already seen, they are one and | 


all taking steps to place themseives in close connection 


by rail with the docks and wharves of the new port, both | 


at the terminus and also at other points on the water 
way. All kinds of wild assertions are made from time to 
time by the enemies of the canal scheme as to difficulties 
and dangers of navigation, and so forth. Most of their 


statements are shown day by day to be utterly devoid of | 


foundation, by the actual working of traffie up and down 
the canal without check or hitch of any kind. 


To-day we are pleased to be able to refute the “yarn” | 


as to the waterway not being wide enough to allow vessels 
to pass. At Fig. 8, page 447, we have the well-known 
Isle of Man passenger steamer passing the bulky steam 
dredger Bollin, without in any degree reducing her speed 


of seven or eight miles an hour, and our readers may | 
see clearly that this is no foolhardy trick on the part of | 


the skipper, as he has ample water on either bow. 
Manchester as a city is the largest shareholder in the 
undertaking, and having completed her canal she will 
Strive to make it a success, in spite of the combined 
forces at present working against her. An enthusiastic 
writer on the subject concludes his story of the work, 
Saying :—‘* Manchester never has been beaten, and from 
what we know of her sons we may safely add— 
Manchester never will be beaten.” 


The Lord Mayor of Manchester, now Sir aati | 


Marshall, received his education at Christ’s Hospi 

London, and was afterwards apprenticed at Peterborough. 
He was of a Huntingdonshire family and went to Man- 
chester with his fortune still to make, and with no family 


| 





Anthony Marshall entered the City Council in 1882 as | which he was president from 1885 to 1887—the Man- 
oné of the representatives of St. Luke’s Ward, and has | chester Literary Club, the Iron and Steel Institute, and 
served on the Markets, Art Gallery, Paving, Finance, | other technical and literary societies, some of which have 
Waterworks, and Improvement Committees. In 1892 he | appeared in our columns. Sir William Bailey in building 
was elected Mayor, and last year became the first Lord | up his own business has done vast services to steam 
Mayor of the City. In November last he was again | engineers and steam users everywhere. 
unanimously elected by his colleagues in the Council as| Among the many useful inventions which he has 
their chief. He was made a justice of the peace in 1889. | placed within the reach of engineers and scientific men, 
| have been the several pyrometers which have enabled 
many an engineer to arrive at temperatures which were 
too high to measure by ordinary thermometers, and 
which could not be sufficiently, quickly, or definitely 
estimated by melting metals of low fusing points. The 
series of testing machines for oils, cement, metals, and 
for frictional resistance, have also rendered great assist- 
ance, not only to engineers, but to those who are con- 
ductors of laboratory and other researches. Nothing has 
contributed more to the satisfactory knowledge of the 
materials used on any work than the possession or access 
y : to testing machines of various kinds, and the low cost of 
Mr. Alderman W. H. Bailey, of the Albion W orks, some of those simple machines made in Sir W. H. 
Salford—now Sir William Bailey—Mayor of Salford, is a | Bailey's works has done much in this respect. Even now, 
native of Salford, and his name is familiar to every one | the testing of many materials is much less frequently 
of our readers. He has been for many years, like his | carried out than it would be if some of these machines 
father before him, a member of the Town Council, and | were better known. The doubts that exist in the minds 
his services to the borough in that and other capacities | of many as to bearing or journal friction would be readily 
made his election to the civie chair a highly popular one. | removed if the Bailey-Thurston friction testers were more 
It was generally recognised that his election to that high frequently used. More recently, pumps of various kinds, 
office was specially appropriate in the year in which the | including some now widely known direct-acting pumping 
Ship Canal was to be opened. The Salford Corporation | engines for waterworks and others, have been added to the 
is not credited with having done all that might have productions of the Albion Works. 
been expected towards the completion of the canal, but 
there can be no question as to the great services rendered THE DREDGER MANCHESTER. 
by the present head of the municipality in connection 
with the great undertaking opened by the Queen on| The dredger Manchester, shown in the accompanying 
Monday. In days when the canal had none too many drawings and illustration, is a four-screw, single-ladder, 
friends in high places he was one of its strongest stern-well, hopper dredger, built by Messrs. William 
advocates. It is an open secret that he showed his con- Simons and Co., of Renfrew. The dredger has a hopper 
fidence in the commercial success of the undertaking not | capacity of 850 tons of dredgings, and is designed to 
merely by speeches delivered from many platforms, but dredge to a depth of 85ft. below water-line, the bucket 
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No. 31—Cross Girders of No. 3 Skew Deviation Bridge 
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ladder being inclined at an angle of 45deg. Brown’s 
patent traversing gear is provided, enabling the vessel to 
dredge a channel in advance of her stern. The dredging 
power is 800 tons of free soil per hour, whilst on her 
trial trip a lifting capacity of 1000 tons per hour was 
developed. The draught when fully loaded with spoil 
and fifty tons of coal is 14ft., and when light is 10ft. Ten 
water-tight compartments are formed in the hull by bulk- 
heads carried up to the main deck. With the exception 
of the bulkheads and upper works, which together with 
the deck-plates, are of iron, the vessel is built of steel 
throughout. 

The dredger is engined by two sets of triple-condensing 
engines, and has a speed ahead and astern of nine and 
seven knots per hour respectively. Two steel multitu- 
bular boilers are provided for a working pressure of 150 lb. 
per square inch. The hoppers are arranged on each side 
of the well, each hopper having a bulkhead in centre 
carried up to the main deck, whilst the hopper dams are 


lined internally with rock elm 38hin. thick, the longi- | 


tudinal shutting edges being made sand-tight. The 
vessel is provided with three rudders, one forward and 
two aft, and the bottom is cemented to the upper turn of 
the bilge. 

The engines are triple-expansion ones, and have 1200 
indicated horse-power, the cylinders being 15}in., 25in., 
and 4lin. respectively, with 27in. stroke. The boilers, 
which are so arranged as to be independent in working of 
each other, are of plain cylindrical form, each having three 
furnaces, for each of which a separate combustion cham- 
ber is provided. The leading dimensions are :—Diameter 
of boiler, 18ft.; length of boiler, 10ft. 6in.; diameter of 
furnace, 3ft.; grate surface (each boiler), 54 square feet ; 
heating surface (each boiler), 1800 square feet ; working 
pressure, 150 lb. above the atmosphere ; hydraulic testing 
pressure, 300 lb. 

The special feature of interest in connection with this 
dredger is that the stern is divided instead of the bow for 
the projection of the bucket ladder, such arrangement 
giving the vessel a solid instead of a divided bow, a 
desideratum of no small moment when a heavy sea is 
encountered. A further specialité to be noted in con- 
nection with the Manchester is the mode of pro- 
pulsion, which is effected by means of two lines of steel 
shafting carried fore and aft, and actuating the propellers, 
four in number, two at the bow and two at the stern. 
The advantage of such design is that the dredger can 
work its way up narrow and difficult channels and find 
its way out again without the necessity of turning. 

he remaining features of the Manchester may be 
briefly noted; the bridge is placed forward of the 
funnel, and the steam steering gear is controlled from 
the bridge. 

The buckets call for some remark, being a specialité 
and patent of the makers, and have steel backs with 
links cast on ; being so designed that they can be fitted 
with removable and interchangeable steel bodies and lips. 
Special buckets of smaller capacity are provided, fitted 
with pping claws and picks for the disintegration of 
rock and hard material. The dredging gear is fitted 
with improved frictional arrangements between the 
engines and top tumbler, to take the strain arising 
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THE HOPPER DREDGER MANCHESTER 


from sudden shocks, such as are liable to occur when 
hard material is encountered. ‘The dredger is fitted with 
side shoots to enable her to discharge into hopper barges | 
alongside, should such arrangement be found at any time 

| desirable, such being, of course, in addition to her own | 
hopper shoots. The remaining fittings and plant call for 
no special remark. Improved steam crab winches for 
controlling the mooring chains are fitted fore and aft, 

| and towing gear is also duly provided. Ample accom- 
modation is provided on board for the master, engineers, 
mates, and crew, and the fittings throughout are of a 
very complete and perfect character. 

The Manchester's dimensions are—190ft. by 39ft. by 
16ft. 6in., moulded. The vessel was launched on 
July 15th, 1890, and made her trial trip on the Clyde on | 
August 2nd. The dredger was built to the instructions | 

| and under the direction of Mr. Edward Leader Williams, | 
M.Inst.C.E. Mr. J. P. de Winton and Mr. E. G.| 
Carey, A. M. Inst. C.E., acted during her construction. | 


BRIDGE MATERIALS. 


With the exception of a small quantity of iron used in | 
the floor plates of certain bridges, the whole of the super- | 
structures are constructed of Siemens- Martin open-hearth | 
mild steel, having an ultimate tensile strength ranging | 

| between 27 and 31 tons per square inch of section, with | 
an elongation of at least 20 per cent. in a length of 8in., | 
and a contraction of area at fracture running from 35 per | 
| cent. upwards. Strips having a minimum width of 1tin., | 
and cut either with or across the grain, were specified to | 
bend without fracture or distress of any kind to a curve | 
whose inner diameter was three times the thickness of | 
| the sample under manipulation ; such tests being exacted | 
| both from cold specimens and also from those which had | 
been tempered by being plunged into clean water, having 
a temperature of 82 deg. Fah., after having been heated 
uniformly to a low cherry red heat. The rivet steel 
was required to have an ultimate tensile strength of 
26 to 30 tons per square inch of section, with an elonga- 
tion of at least 20 per cent. on an Sin. length; the bend 
| tests specified being in all respects similar to those 
| already detailed for plates and bars. The tests above- 
| described were fully complied with, the tensile samples 
frequently giving from 25 per cent. to 30 per cent. elonga- 
tions, with contractions of area ranging correspondingly 
as highas 50 percent. and60 percent. An analysis of the 
steel selected at random gives the following results :— 
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| 100-000 
The cast steel for the rockers, bed-plates, and saddles, 
was made by the Siemens-Martin open-hearth process, 
each casting having test bars cast on toit. The specified 
test requirements were a tensile strength of 26 to 32 per 
square inch, with an elongation of at least 10 per cent. in 
a length of 8in. In all these cases these tests were duly 





| than 50 per cent. 
double without fracture over a radius of liin., and 
repeated analyses of the material gave an average carbon 





attained, the elongation in some instances reaching as 
high as 26 per cent., with contraction of area no less 


Many bars lin. square were bent 


of ‘25 per cent. The quantity of cast steel supplied for 
the bridges constructed by Sir Wm. Arrol and Co. alone 
was about 150 tons. 

The cast iron in the curbs, rollers, races, central pivots, 
&e., of the swing bridges was tested by bars lin. by lin., 
and 2in. by lin. placed on bearings, 3ft. apart. The 
former section broke with loads at centre ranging up to 
7} ewt. with ;,in. deflection, the latter section with loads 
running up to 26 cwt. with ,in. deflection. The con- 
struction of the superstructures of the bridges was carried 
out entirely in accordance with the latest and most 
approved practice. Sheared edges were not permitted ; 
and where curved edges did not allow planing to be 
carried out, hand-dressing by chisel was performed, 
except in the case of smaller members, such as web plates, 
which were dealt with by a high speed emery wheel. 


| Struts, cross girders, and other members were built up to 
| finished section and then sawn by cold steel saws of from 


2ft. to 3ft. diameters, by jin. thickness ; these saws were 
drive at from five to fifteen revolutions per minute, and 
thus an absolutely fiush surface to the exact angles 
required was insured throughout the work. All holes 
were drilled, punching being prohibited. Arrol's patent 
multiple drilling machines actuating thirteen or more 
drills simultaneously, both vertically and horizontally, 
and driven by ropes running some 1600ft. per minute, 
or by electricity in scme cases, were largely used, and 
the work which had been built up previously was drilled 
through all the thicknesees at one operation, insuring 
thereby absolute coincidence of every hole. Single one- 
arm radial drills were also employed on the work. 

Rivetting was largely executed by the Arrol patent 
hydraulic rivetter, the pressure being 700 1b. to 1000 1b. 
per square inch; a feature of interest in this connection 
being the employment of small reverberatory furnaces 
in which blast furnace residual oil is used for heating 
the rivets. These furnaces, designed by Sir William 
Arrol, burn the oil in a fine spray, delivered through a 
disintegrator of special construction by air pressure of 
about 20 lb. per square inch. The cost of oil for heating 
2000 rivets in a furnace lft. 6in. square by 4ft. long is 
about 4s. 

All steel work was thoroughly scraped with chisels and 
wire brushes prior to receiving a coat of boiled linseed 
oil and subsequently another of red lead, the remaining 
coats being added on completion of erection. In design- 
ing the superstructures, the stress allowed in the booms 
and tension bars of the main girders under the test load 
is 64 tons per square inch, whilst in the cross girders 
under similar conditions the stress allowed is 5 tons per 
square inch. The tank engines for which the railway 
viaducts were designed are 45 tons in weight and 32ft. 6in. 
over all; the maximum load per axle being 17} tons, or 
8% tons per wheel. For the swing bridges a crowd of 


people giving 120 lb. per square foot has been assumed ; 
or alternatively a moving load of 40 tons carried on four 
wheels at 8ft. centres, such load being met with in the 
very heavy boilers carted along the roads in the districta 
under conaideration. 
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11th, 1889, also on January 27th, 1893. 
J.J. D., (Poplar) —Wooden piles are sheathed with metal to prevent the 


ravages of the teredo, Satisfactory resulta are got by driving in short iron 
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THE INTERNATIONAL MINERS’ CONGRESS. 


THE modern reformer of society seldom draws a lesson 
from the past. His theory is, indeed, that the past has 
nothing to tell him but what to avoid. The history of 
mankind supplies, he holds, nothing but negative infor- 
mation; but the philosopher knows that under a thin 
crust of civilisation mankind is now pretty much what it 
always has been since history began. It is this perma- 
nence of characteristics, this induration of attributes, this 
indomitable survival of national traits, that resist all the 
schemes of the Socialist, the advanced Radical, and the 
reformer. However pleasant it may be to believe in the 
doctrine of altruism, the fact remains that the main- 
spring of human movements, actions, mental goings and 
comings, is self. It is very nice to speak of the “ efforts 
of the working man to improve his position and that of 
his fellows.” It is contenting to many minds to say that 
the capitalist is only endeavouring to amass money for 
the sake of his family and for the purposes of 
charity. The truth is, however, that one and all, men 
work mainly for themselves. Of course, we know there 
are exceptions. They are exceptions, and that is suffi- 
cient. For the rest it is perfectly recognised, only it is 
considered discreet not to mention the fact, that the 
great body of those who have little wish most earnestly 
to take from those who have more. It is this desire, and 
this alone, that lends any force to the modern socialist 
movement. Socialism run mad is anarchy. The pro- 
ceedings of the International Miners’ Congress, held this 
year at Berlin, and concluded on Saturday last, are full of 
instruction concerning these things for those who know 
how to use them. At every step they have demonstrated 
the truth of the propositions which we have just advanced. 
The facts have been so fully reported in our daily con- 
temporaries, that to reproduce them in our pages would 
be mere waste of time and space. It will be profitable, 
however, to consider what they mean, what they teach, 
what they imply. 
The theory of the annual congress is admirable. It is 
to be the means of cementing into one vast brotherhood 
all the miners at this side of the Atlantic. No doubt in 
time the American miner will be included. If all the 
miners took common action, and behaved like a great 
army, it is held that they could dictate what terms they 
thought proper to the world at large. The hours of 
labour ; the wages ; the price of coal, could all be settled 
by the leaders of the army. There is practically no 
length to which they could not go. The world cannot 
very well do without coal. But the miner would say 
whether it was to have any or not; and how much, and at 
what price. It is not remarkable that miners and their 
leaders, carried away by the delight of the golden vision, 
should use every effort to make it real. After all, so 
little seems to be needed. Only union, harmony, brother- 
hood, good fellowship. All this the apostle of latter days 
holds to be within reach; mankind has been so well 
educated, so reorganised, so much taught. He is 
altogether such a vast improvement on the old Roman, 
or Anglo-Saxon, or Viking, that discord is no longer to be 
feared; everyone will pull with his neighbour, and an era 
of enormous wages and plenty of employment will begin 
and continue in the coal fields of the Old World. Here we 
have that entire blindness to fact, as told by the history 
of the human race, to which we have referred. Here we 
have a belief in the prevalance of altruism, which would be 
touching were it personal and sincere. The proceedings 
of the Berlin Congress have dispelled the dream. Of 
solidarity, unselfishness, of brotherhood, there was no 
manifestation. From first to last the delegates quarrelled. 
Intense national jealousies displayed themselves, and 
finally the British delegates withdrew, while their 
German, French, and Belgian ‘“ brothers ” heaped curses 
on them. A final meeting was held, however, for the 
sake of decency, on Saturday, at which two of the English 
delegates were present, and an attempt was made to 
patch up the quarrel, and sothe proceedings terminated. 
That all and any attempts to establish a ‘‘ great league 
of the miners” of so many different nations must be a 
failure is certain. Has anyone of our readers ever taken 
the trouble to inquire why there is an enormous 
difference in characteristics, mental and physical, 
between Englishmen, Frenchmen, Germans, and 
Italians? How does it happen that in these days of 
free intercommunication, different dialects are spoken in 
conterminous counties? Why is it that the American of 
the Northern States—the Yankee—differs from the 


which they sprang ? 
this question. 


the object of the International Congress to foster. 
a union would be contrary to human nature. 


Frenchmen so different. 


under provocation would be folly. 


can alone secure united action. 





Soctery or Arts.—Tuesday, May 29th, at 8 p.m. Foreign and Colonial 
Section. Paper: ‘ Black and White in Afrikanderland,” by W, A. Wills. 


American of the Southern States? Why is it that both 
differ so widely from the original English stock from 
It is enough that we should ask 
For the answer we must refer our readers 
to the pages of such men as Buckle and Herbert Spencer ; 
we only insist on the fact that these differences do exist, 
that they always have existed, that men are in nowise 
responsible for them, and that they constitute an insuper- 
able barrier in the way of that mutual action which it is 
Such 
It would 
be contrary to climate, to food, to tradition, to inherit- 
ance, to the face of the country; in short, to all those 
laws of nature which have made Germans, Spaniards, 
In Nelson’s day there was 
violent antagonism between French and English. To 
believe that this antagonism would not again break out 
It is vain to search 
within our own shores for that spirit of harmony which 
Durham and Stafford- 
shire, Wales and Scotland, are quite ready to compete 
with each other to-morrow, and the union leaders are 
perfectly aware of the fact, and know that a universal 
strike even in the British Isles, is a wild dream, a some- 


been rooted out of the heart of man. The Berlin Con- 
gress broke up in storm; the only common cause made 
was against the English delegates. It is to be added that 
they seemed to carry with them the whole stock of 
common sense used during the meetings. Among the 
foreigners, indeed, it was difficult to hear a proposal that 
was practical or business-like. One delegate, for example, 
maintained that in all cases where a miner was killed or 
hurt, the master should be made responsible, even when 
the accident was brought about by the man’s negligence, 
disobedience, or drunkenness. There was to be no 
exception, unless the master could prove that the slain 
man had committed suicide. It is not wonderful 
perhaps that the English delegates laughed openly at 
M. Callewaert, but it is none the less regrettable 
that they should have forgotten their good manners. In 
the report of the proceedings supplied by the Times corre- 
spondent, appears the following instructive passage :— 
‘Without wishing to exonerate sne’s own countrymen 
from all blame for the unpleasant incidents which occurred, 
one must be forcibly struck by the great superiority of 
the English method of procedure over that of the French 
and the Germans. On the one side there were a calm and 
dispassionate estimate of unpleasant realities to be 
reckoned with before dernands can be formulated, and an 
equally cool but unswerving determination to carry out 
the decisions arrived at; on the other side immature and 
exaggerated designs, planned on the spur of the moment, 
and owing their origin to the impossible Utopias and 
ideals exhibited in the theories of Social Democracy, 
impatience at all restraint, and intolerance of those 
more moderate counsellors who would have them 
throw aside such vain fantasies, and direct their 
energies towards that which is attainable. It is this 
great difference between the purely industrial and the 
Socialist view of the labour question which lies at the 
bottom of the gulf separating English and continental 
miners, and it is impossible to conceal the fact that, 
though outwardly bridged over, the Berlin Congress of 
1894 has widened and not lessened the breach.” This is 
excellent as far as it goes, but it does not go far enough. 
The ‘‘ Utopias and Ideals” are only the outward manifes- 
tations of racial differences. Even though such schemes 
were abandoned to-morrow, it would be found impossible 
for French and Englishmen—to name only two nations 
—-to work together with that absolute harmony which is 
essential to even the qualified success of an international 
attempt to raise wages. If picked men like the delegates 
cannot act in harmony at a congress, how would the 
rank and file agree ? 
There are certain things which the annual International 
Congress might effect—there are things that beyond doubt 
it has effected. It can, for example, hardly have escaped 
the notice of the English delegates that the difficulty of 
working in perfect accord with continental delegates is 
superhuman. If the Congress, instead of running mad 
on every conceivable subject connected with mining, 
would adopt a rational method of procedure; if each 
delegate would speak in his turn, and not five or six at 
once ; if, in a word, they would deal with the possible on 
business principles, instead of with the impossible like 
half-crazed fanatics, good might be done all round. The 
lot of the foreign miner is none too happy. It might 
easily be ameliorated in various ways, but the work can 
only be done by degrees. The resolutions of a congress 
conducted in a way to demand respect would be respected. 
Timorous folk in this country and in Europe regard its 
existence as an institution with dread. They fear they 
scarce know what in the way of strikes and coal famines. 
They may rest content. An international universal strike 
is an impossibility. When Germans, French, Belgians, 
and Englishmen all think alike, and speak the same 
language, there may be such a calamity, not sooner. 

THE FAILURE OF THICK HARVEYED NICKEL PLATES. 

TELEGRAMS report a disappointment at Indian Head 
in the breaking up of a Harveyed nickel steel 18in. 
plate made by the Bethlehem Company, when attacked 
by a Carpenter 850]b. projectile fired from a 12in. gun 
with 2691b. of prismatic powder and a striking velocity 
of 1465ft. per second. The projectile rebounded, being 
little injured. The plate was pierced and cracked from 
the bottom to the top, and also from the centre to the 
left edge. A second shot with 419]b. of powder and a 
velocity of 1926 foot-seconds, fired at a fragment of 
the plate on the right, split the plate widely across, 
penetrating 8in. through the oak backing. The sample 
represents a lot of twenty plates weighing 613 tons, 
intended for the battleship Indiana, building at Cramp’s 
yard, which are now liable to rejection. Another trial is 
to be made, however. 

There is nothing surprising in this result. With very 
thick plates terrible disappointments have taken place 
in our own country. We have known a case when 
visitors were specially invited to witness a trial, and 
when the disappointment was most crushing, but we 
did not telegraph the result to America. This was 
many years ago, and we have since that had further 
experience with very thick plates, much more than 
has been acquired in the United States. There has 
been one remarkable success reported in America with 
14in. Harveyed nickel steel. We expressed our surprise 
and admiration at it. Our own makers have not as yet 
obtained so successful a result with thick armour, and 
having thus expressed ourselves, it is not to be expected 
that we should be surprised when thick Harvey armour 
falls short of such a standard. The fact is that this 
question was fairly thrashed out at the discussion on Mr. 
Vickers’ paper, read at the Institution of Naval Archi- 
tects—see ENGINEER of March 16th, page 216. It was 
then mentioned that there was a reluctance to apply the 
Harvey process to very thick armour in America, that 
the effect of the water chilling was confined to the surface. 
The carbonisation was not easily extended to the required 
depth for a thick plate, while the whole mass was liable 
to suffer in the process. To use Captain Jaques’ words, 








thing that can never take place until all selfishness has 


“You have to do much that you do not wish to do to 
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thick steel.” Mr. White rather took the view that “ only 
l4in.”’ was a very large “only,” and with the powers 
achieved—but so far as we know on one single occasion 
only, and that in America—meant a resistance equal to 
that of any armour afloat. With regard to elements 
other than increased thickness, Mr. White may fairly 
object to the nickel as likely to have told against the 
plate, and we are inclined to agree with him, having seen 
nickel turn traitor when it did not like its treatment 
before now. The increased thickness and the nickel 
between them are more than enough to account for the 
disappointment, for we may bear in mind that the 
tendency of nickel to erystallise inconveniently was 
spoken of in the discussion to which we have referred. 

The actual measure of the failure, as shown by calcula- 
tion, is as follows :—The first blow represented a perfora- 
tion of 18°7in. of iron only. The second blow represents 
on the English system 25}in. of iron, or 20}in. of steel, 
and on Krupp’s system 27}in. of iron, or 22in. of steel. 
It was sanguine indeed to expect this 18in. plate to stand 
the second blow, but it undoubtedly should have borne 
the first if its quality had been anything approaching to 
that of the thinner plates. In the light of past experience 
with thick armour, however, we think very little of the 
matter, and are inclined to believe that the United 
States authorities will have to lower their standard, or 
else that the Indiana and her sisters will wait a long time 
for their armour. We have before noticed the admirable 
behaviour of Carpenter projectiles, which are perhaps the 
best we have seen of large calibre. 

Weare not taking a popular view in speaking as we do. 
But are our readers aware that in testing samples systema- 
tically for acceptance of the supply of 1sin. plates, the 
United States authorities are doing what has not been done 
in this country, and we doubt if it has been done in any 
country ? - Individual 18in. plates we have undoubtedly 
tested at Shoeburyness, but the regular selection of 
samples for the acceptance test of 18in. armour has, we 
think, not been attempted as it has been with the thinner 
kinds, for which only, provision exists on board the 
Nettle. The United States authorities have instituted a 
system of inspection and tests of armour, which aims at 
a completeness and at a standard not attempted else- 
where. They have been hoodwinked and met with dis- 
appointment, but let us make no mistake in the measure 
to which the disappointment extends. 

Until recently, the United States had produced plates 
which defied all comers. Then our own Sheffield 
makers were literally ** put on their metal.’’ Mr. White 
took steps and made such arrangements that we pushed 
on without hindrance, employing Harvey's process in 
combination with the much more complete system of 
water chilling which had been patented by Tresidder, 
whose patents, we understand, have held good on the 
Continent where Harvey's have failed. We hold that 
what was then done in England can hardly be too 
highly praised. We have since that time obtained 
results with treated steel armour of medium thickness 
that will compare with anything. It was the success- 
ful Vickers treated plate that finally led us on our 
present path. Cammell and Brown have since pro- 
duced the first-class armour to which we refer. Mr. 
White decided—and, we were inclined to believe, rightly 
decided—to discard nickel, and recent facts, as far as they 
go, bear this out. We hope that at the present moment 
we have taken the lead again in armour, but we cannot 
say more than “ hope” until we have had a fair competi- 
tive trial with America. 
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CARPENTER PROJECTILES. 


THE Army and Navy Journal, U.S., reports a successful 
trial of Carpenter projectiles at Indian Head, on May 10th 
last, when it is stated that “the big 13in. gun” fired a pro- 
jectile against a 12in. curved nickel steel plate belonging to 
the side armour of the Texas, the shell having a striking 
velocity of 1375 foot-seconds, and a striking energy of 
14,444 foot-tons. The projectile pierced the plate without 
apparent effort, passing through the oak backing, and was 
finally recovered uncracked and notset up at all. It is added 
that “the chief interest surrounding this test lies in the fact 
that a similar projectile will be used in the trial of the 18in.” 
Indian Bethlehem plate, the 13in. gun attacking it with 
two projectiles each weighing 8501b. driven successively by 
425lb. and 550 1b. of powder, the velocities varying from 
1650 to 1900 foot-seconds, and energies being 35,000 and 
38,600 foot-tons. We have given the data as reported, though 
not all the wording. There are obvious mistakes; 850 lb. 
is the weight of the 12in. gun projectile, that of the 13in. 
weighing 1100lb. The energy even of the 13in. projectile is 
only 33,627 foot-tons, with its full velocity of 2100 foot- 
seconds, so that the above energies are absurd. Wenow know 
that the 12in. gun, 2ot the 13in., was used for the attack of 
the 18in. plate. Nevertheless, since 1444 foot-tons is about the 
energy of the 13in. projectile, weighing 11001b. with 1375 strik- 
ing velocity, it seems probable that the 13in. gunand projectile 
were employed on the occasion reported, and that ‘‘the chief 
interest surrounding the fact” was incorrectly understood. 
If so, the test can hardly be thought much of. The perfora- 
tion due to the blow is 19in. of iron or 15} of steel. This isa 
complete overmatch for a 12in. plate in perforation. We 
are not told the size of the plate, but probably the crushing 
blow delivered was more disproportionate even than the 

rforation. The projectile would have been indeed poor if 
it had cracked or set up on striking a soft nickel steel plate at 
1375 foot-seconds velocity. If the plate was Harveyed it 
supplied a kind of test to the projectile, no doubt, seeing that 
the calibre is large. We have seen large Carpenter projectiles 
behave so well, however, that it was scarcely worth while 
destroying a plate for such a result. 


PARIS UNDERGROUND TRAMWAY. 


THERE is every prospect that the proposal for constructing 
a tubular tramway in Paris, which was submitted as far back 
as 1887 by M. Berlier, will be put in hand almost imme- 
diately. Both the Consé@il Général des Ponts et Chaussées 
and the Municipal Council have approved of the scheme, and 
the latter body is now asking the Chamber of Deputies for 
authority to enter into arrangements with M. Berlier for the 





construction of the tramway. In March last the Minister of 
Public Works introduced a project of law in favour of the 
scheme, and this project was referred to the Railway Com- 
mission, which is expected to give a favourable answer very 
shortly. The proposal has been so far delayed, mainly on 
account of the supposed difficulty of driving a tunnel across 
Paris, without making great openings above ground. The 
tunnel will go from the Porte de Vincennes to the Porte 
Dauphine, a distance of about 11:200 kiloms. It will 
be 6 m. 30 c. in diameter, and will be faced with iron plates 
bolted together in the form of a perfectly water-tight tube. 
There will be seventeen stations, one at each of the places 
above mentioned. The power used for the propulsion of the 
cars will, of course, be electricity. It is expected that the 
tunnel will be completed by 1897, so as to allow of the work- 
men being afterwards employed upon the Exhibition buildings. 
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Resistance of Ships and Screw Propulsion. By D. W. Taytor, 
Naval Constructor, United States Navy. Whittaker and 
Co. 1893. 


Tue author of this book is well known to shipbuilders in 
the United States, and this is not his first contribution 
to the literature of the screw propeller. He was trained 
at the Royal Naval College, Greenwich, and this fact 
alone should be sufficient guarantee of his competence to 
deal with the subject of resistance of ships and screw 
propulsion. That such a book, written by a Greenwich 
man, would be largely based upon the work of the late 
Mr. W. Froude and of his son, is inevitable, since, as the 
author justly says in his preface, the theories set forth in 
their papers are now generally accepted, and the experi- 
mental results given in them stand alone for accuracy 
and completeness. The book is, nevertheless, by no 
means a mere compilation from other men’s writings, 
but contains much new matter, and is distinguished by 
originality of treatment. The first chapter deals with 
resistance and the elements composing it. Rankine’s 
augmented surface method of computation is described, 
and is followed by a very complete exposition of Froude’s 
law of comparison. 

The second chapter is upon the propeller. This, and 
also the sixth chapter, which returns to the same sub- 
ject, are, on the whole, the least satisfactory part of the 
book. They bristle with formule, and are, we fear, too 
mathematical t> be attractive. 

The third chapter is concerned with the mutual 
reactions between propeller and ship. The author 
correctly describes the three components, which together 
determine the actual wake of a ship. The stream line 
action tends to produce a following current, and this he 
calls the stream line wake. The friction of the surface 
again creates a following current or frictional wake, and 
there is besides an accompanying system of waves. The 
direction of the wave-motion wake in relation to the 
propeller depends upon whether the latter falls under a 
crest or under a hollow. If the propeller be under a 
crest the motion will be forward ; if under a hollow it will 
be sternward. The resultant wake will be dependent 
upon the relative magnitude of each component. The 
frictional and stream line wakes always tend to reduce 
apparent slip, and Mr. Taylor says that even when the 
wave-motion wake is opposed to them itis not sufficiently 
strong to neutralise them, but this is incorrect. They 
are sometimes more than neutralised, with the result that 
the wake is actually negative in value, that is, it has a 
sternward motion in relation to still water, and the real 
slip, when such is the case, is less than the apparent slip. 
This very rarely occurs in practice, but we are acquainted 
with some high-speed vessels of very recent construction 
which, at full speed, have a small negative wake at the 
propeller. 

Apparent negative slip is dismissed with a few words. 
The author seems to think that the wake produced by the 
passage of the vessel is sufficient to account for it. We 
confess to being unable to accept this as an adequate 
explanation. If the whole of the energy put into the 
wake by the ship could be utilised by the screw without 
loss, there would still be no surplus of thrust to keep 
the vessel in motion. It is not sufficient to say, as the 
author does, that there can be no thrust without slip. 
In order to propel a vessel forward we must propel water 
aft, leaving it with a sternward motion in relation to still 
water. 

Mr. Taylor supposes a case of a propeller which, when 
advancing through still water at « speed of 9 knots, 
with a slip, as measured by pitch, multiplied by revolu- 
tions, of 10 per cent., exerts suflicient thrust to over- 
come the resistance of a certain ship at 11 knots. 
He further supposes that the ship has a wake of two 
knots, and that the propeller is put behind this ship and 
driven by power sufficient to give it the same number 
of revolutions as before. The speed of the propeller, as 
measured by pitch, multiplied by revolutions, will be 10 
knots as before, the thrust will be that necessary to drive 
the ship at 11 knots, and, granting the conditions, 
she would undoubtedly go that speed and exhibit an 
apparent negative slip of 10 per cent. But this proves 
nothing, and if we make the following changes in the 
assumptions, as we are at liberty to do, it will be seen at 
once that the result becomes absurd. Instead of the 
11-knot ship, take one whose resistance at 25 knots is 
such that it can be overcome by the thrust exerted by 
the propeller advancing 9 knots per hour through still 
water with ten per cent. slip. Assume that it has a wake 
of 16 knots. Then, putting the screw behind this 
ship, and turning it at the same number of revolutions as 
before, the thrust exerted will be sufficient to drive her 
25 knots, and the apparent negative slip will be 60 per 
cent! The error lies in the assumptiors in both cases. 
If the conditions assumed by the author were possible, 
then instead of water being left with a sternward motion 
relative to still water after the passage of the ship, the 
race of the screw would consist of a forward current, 
having a speed of one knot per hour, which is impossible, 
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Passing over a chapter upon the “ Analysis of ‘Trials 
and Average Results,” we come to the fifth and most 
important division of the book, upon the power of ships 
The method employed for the estimation of power My 
Taylor calls “the extended law of comparison.” If the 
resistance of a model or small ship is known for a given 
range of speed, the corresponding resistance of a similay 
larger ship can be determined throughout the correspond. 
ing range of speed. This law of comparison can he 
applied to power as well as to resistance, so that from q 
speed curve of a ship of given size a corresponding curye 
can be deduced for a similar ship of any size. Mr, Taylor 
gives a number of curves which he calls “ standard curves 
of power.” He reduces the trial data of some thirty-five 
vessels of various sizes and types to a standard displace. 
ment of 10,000 tons. Each power curve covers a range of 
one knot. Facing each is a table giving sufficient infoy. 
mation about the ships concerned to enable anyone using 
the diagram to decide which vessels approach mos} 
nearly to the size and type of the vessel of which he 
wishes to estimate the power. Another table gives the 
factors by which the speed and power of ships of any size, 
likely to occur in practice, must be multiplied in order to 
make them comparable with the standard ship of 10,000 
tons ; and, similarly, factors are given for multiplying the 
dimensions of a given ship in order to obtain the corre. 
sponding dimensions of a similar ship of 10,000 tons 
displacement. 

The curves are used as follows :—The dimensions, dis. 
placement, and speed of the ship whose indicated horse. 
power it is desired to compute, are standardised by means 
of the factor before mentioned. From the diagram which 
covers the standardised speed, the power curve of the 
ship most nearly resembling the one in hand is selected 
and its horse-power read off. This standard power 
divided by a factor taken from a table will give the 
indicated horse-power required. 

The method is very simple and easy of application; it 
remains to be seen to what extent it can be trusted, and 
what are the limits of accuracy. Mr. Taylor enumerates 
four principal sources of error in using this extended law 
of comparison. Skin resistance does not follow the law, 
but the effect of the variation is to cause the power to be 
over-estimated when working from the results of a small 
ship. The efficiency of proportion is not constant at 
different speeds, but here again the power is over-esti- 
mated when obtained from the performance of a smaller 
ship. There may be error of judgment in selecting an 
appropriate model, and finally the efficiency of propulsion 
of a new ship may be greater or less than that of the 
vessel upon which the estimateis based. As to the limits 
of accuracy ; in the example worked out the ships nearly 
to the required type are four in number, and the power 
would come out either 4220 or 4820, depending upon which 
is selected. This is a variation on each side of the mean 
value of about 64 per cent., which is as near as can be 
expected of any approximate method. 

A more exact way of calculating the power for a given 
ship at given speed is “the independent estimate 
method,” but it requires more skill and judgment on the 
part of the operator. In consists in estimating separately 
the power required to overcome the skin resistance and 
the wave resistance. The wetted surface being found by 
Kirk’s analysis, tables are given from which the skin 
resistance power is readily calculated. Similarly, the 
wave resistance power can be estimated by the judicious 
use of data supplied by the author. Then, estimating 
values of hull, propeller, and engine efficiencies, regarding 
each of which there is useful information, a close 
approximation to the indicated horse-power becomes 
possible. This part of the book is excellent, but 
Chapter VI., upon propeller design, is not, we think, 
of equal merit. Statements are made, which, to say the 
least, are not accepted as axioms. As an example, we 
are told there can be no doubt that axially increasing 
pitch is a source of dead loss, and that if any variation is 
made at all in an axial direction, the pitch should increase 
alcng the leading and not the following edge. 

The author recommends as a standard a real slip of 
20 per cent. He gives diagrams showing the slip corre- 
sponding to maximum efficiency at different ratios of 
pitch to diameter, and if these are correct, there seems 
reason for assuming that 20 per cent. is a fair average 
slip, and that not much efficiency will be sacrificed if this 
is always designed for. But we would point out that this 
is not in accordance with the views of Mr. R. E. Froude 
and other authorities, because from the model experi- 
ments made by the former, it appears that the real slip 
for maximum efficiency varies from 16:8 per cent. at a 
diameter ratio of 1, to 25°4 per cent. at a diameter ratio 
of 0-4. The author prefers to use the term diameter-ratio 
rather than its reciprocal pitch-ratio, but in this country 
the latter term is in such common use that there seems 
little advantage in introducing a new one, but rather a 
tendency to confusion. It is true that 20per cent. is a 
very fair mean even of the slip values obtained by Mr. 
Froude, but since the latter have been carefully ascer- 
tained by experiment, there is no reason why they should 
not be employed in preference to an approximation. The 
author works out as an example a pair of four-bladed 
propellers for a 20 knot twin-screw ship of 10,000 indi- 
cated horse-power, having an estimated wake of 10 per 
cent. He designs for a real slip of 20 per cert. and a 
pitch of two diameters. He obtains a diameter of 20 68ft. 
and a rate of revolution of 55°12 turns per minute. There 
appears to be a slight error in the way in which it is 
worked out, as the resulting real slip is 21-1 per cent. 
instead of 20 per cent.as intended. The diameter is 
about 2ft. greater than that given by Mr. Froude’s curves 
for the same conditions of power, speed, wake, and pitch- 
ratio. 

We have said enough to show that the book will well 
repay careful study, and we believe that those chapters 
in particular dealing with the estimation of power, and 
the large series of standard power curves, which are 
evidently the fruit of much labour, will commend them- 
selves to all naval architects and marine engineers. 
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These, however, could only have been or temporary 
i¥ purposes, as in those waters native timber is very soon 
destroyed by the feredo navalis. 

The old Romans, who have been our teachers n so 
many ways, especially relating to engineering, such as 
road-making, bridge-building, and harbour construction, 
used piling very largely, and they have left us good 











MANCHESCER 
LOCOMOTIVE CRANE. 


SHIP CANAL — WILSON 


Tue crane illustrated by the above engraving is one of the 
largest of the several types supplied by Messrs. John H. 
Wilson and Co., of Liverpool, for the Manchester Ship Canal 
works—to the order of the late Mr. T. A. Walker. 

This crane was constructed to lift and revolve with 7 tons 
at a radius of 50ft., the jib being 62ft. long. The under- 
carriage is of wrought iron, and is arranged for two sets of 
road wheels, the inner ones for 4ft. 8}in. gauge, and the outer 
ones for 15ft. The crane travels light on the 4ft. 8iin. gauge, 
but requires the 15ft. gauge when lifting and travelling with 
the full loads. 

Machines of this class were very largely used for stone 
setting in the heavy masonry work of locks and dock 
entrances. 








PILES AND PILE DRIVING.* 
By J, R. BATERDEN, Assoc. M. Inst. C.E. 


Or the many forms of artificial foundations which have been 
adopted by man at various periods of his existence, it is probable 
that piled foundations are one of the oldest. As the boat of the 
tourist or fisherman of to-day glides over the waters of the Swiss 
lakes, the occupants can see beneath the surface and stretching 
out from the shore the remains of the piles which carried the 
dwellings of the races who in ages long past dwelt there. Daring 
the very dry summer of 1853-54, whilst the excavations necessary 
for the reclamation of the Lake of Zurich were being carried out, 
the discovery of a large number of piles was made, since which 
time numbers of similar remains have been discovered, not only in 
all of the Swiss lakes, but also in the lakes of Italy, Scotland, and 
Treland. 

As to the age of these piled structures scientists differ. Most of 
them appear to belong to the Stone Age, and some to the Age of 
Bronze ; the very latest of them had Toxsese disused early in the 
Christian era, M. Toyou makes them date about 4000 years ago, 
or eight to ten centuries before the T'rojan War ; others consider 
that the oldest of them were constructed 5000 and even 7000 years 
ago anterior to Nineveh and Bablylon. There is a great similarity 
in their construction, notwithstanding the very long intervals of 
time which must have separated the erection of some of them from 
that of others, The piles used were almost invariably round, and 
of oak, beech, birch, or fir with the bark on, din. to 10in. in dia- 
meter, spaced 2ft. to 4ft. apart, and driven well down into the 
ancient bed of the lake. The number of piles used in these 
structures was enormous ; in that opposite Morges, on the Lake of 
Geneva, they extend about 1200ft. in length by 150ft. in width, 


* Read before the Newcastle-upon-Tyne Association of the Institution 
of Civil Engineers, January 10th, 1894, 








In the lake dwcliings at Rubenhausen, no 7 purtially covered by 
a peat moss which is estimated to have taken 2000 years to form, 
nearly three acres are covered by piles, of which it is calculated 
nearly 100,000 were used. In Dunkerry Lough, Co. Cavan, Ireland, 
large numbers of ancient piles have been found, including long 
lengths of sheeting piles. The piles would appear to have been 
invariably pointed either by means of fire or by stone axes. They 
were, as a rule, driven whole, but some had been split by means of 
wooden wedges, and many of the latter have been found; nota 
trace of a saw was perceptible in the woodwork, nor have any 
metal tools been found. In all cases the heads of the pile soem 
to have been brought to a level and the platform beams laid on 
| them. In some cases these were secured to the piles by means of 
wooden pins or treenails; in others, notches were cut on the heads 
| of the piles to receive the cross beams, which were roughly squared, 
| and on these cross beams the platform which carried the dwellings 

was placed, 

From the sketch on the wall, which has been enlarged from one 
in ‘‘ Keller's Lake Dwellings,” you can form some idea of the kind 
of work done in those times, and will probably think that it does 
not much differ from that done quite recently. Many of these 
piles were 30ft. in length, and had been driven 10ft. to 11ft. into 

| the sand and chalk of the bed of the lake, doubtless by means of 
| oak mallets or hammers, many of which have been found. One 
| likes to picture to himself this primeval savage, clothed in the skins 
of wild ts, pursuing his calling of pile driver and carpenter, 
| and although it is true that the “‘set” of his piles must have 
| troubled him but little, still we should like to know the method he 
| adopted to get his piles down such a depth into ground which can- 
| not be called soft, and we must allow to the primitive inhabitants 
| who constructed and occupied these piled dwellings on the shores 
| of the Swiss lakes many thousands of years ago, long before the 
| dawn of history, a considerable degree of intelligence. 
The first historical reference to piles appears to have been by 
| Herodotus, who wrote four centuries B,.C., and, strange to say, he 
speaks of asimilar class of work to that above described in his 
interesting account of the Peonions who lived upon dwellings 
erected on lofty piles driven into the bed of one of the African 
lakes. He tells us that the piles which supported the planks on 
which the dwellings were erected had originally been placed there 
at the public charge, but afterwards a law was made that when- 
ever a@ man palton is y had to sink three piles. These people were 
polygamists, and every man had several wives, so the number of 
piles must have been numerous. A most unique and practical 
method of founding a settlement! The piles here, as in those of 
the Swiss lakes, were built a little way out from the shore. 

No records are extant of any piling being done by the ancient 
inhabitants who dwelt along the valley of the Nile, and very little 
appears to have been known of piling in India. Strange to say, 
the celebrated architect Vitruvius, who wrote about 13 B.c., makes 
no mention of —* his celebrated works ; yet we know that 
both the Greek and Roman engineers were in the habit of driving 
piles in their sea works along the shores of the Mediterranean, 





examples in our immediate neighbourhood. Only a few 
years ago the yoy of the = of the Roman bridge 
which crossed the Tyne at Corbridge could be seen in 
the river. The piles driven in the foundation of Pons 
Elli, which occupied the site of the present swing 
bridge at Newcastle, and which was built about A.D. 
120, were round and of black oak, about 8ft. to 10ft. 
long, but whether shod or not has not been definitely 
ascertained. 

From Roman times down to the beginning of last 
century we can trace distinctly the records of piling 
in this country, although owing to its unsettled con- 
dition very little engineering was done, after which 
date we have a good record in our own or French engi- 
neering works. We doubtless owe to the Dutch our 
knowledge of piling, as they must have been acquainted 
with this class of work from very early times. Before 
taking you from pre-historic and classical periods to 
the more humdrum statistics of modern times, it would 
be well to notice two large and important cities which 
afford us typical examples of piled foundations, 

When in the fifth century the natives of the ancient 
and wealthy province of Venetia were driven forth from 
their historic cities by the fierce northmen, they 
wandered homeless fugitives, ultimately settling upon 
the numerous island and fiat mud banks formed by the 
detritus of the rivers which flow from the Alps and 
the Appenines to the north shores of the Adriatic, and 
founded thereon what afterwards became the power- 
ful, opulent, and magnificent city of Venice. This 
city, with a population of about 150,000 inhabitants, 
is chiefly built upon piles of oak, larch, and fir, the 
tops of which are sawn level and covered by oak planks, 
a system of foundation with which the natives must 
have been acquainted from very early times. On the 
walls are copies of sketches showing various systems of 
piling used there, which were kindly sent to me by 
Chevalier Suiggi Suiggi, Technical Secretary to the 
Minister of Public Works at Rome. 

Amsterdam, in the bleak north, with a population 
of about 300,000, founded about 1000 years ago by the 
descendants of the very race who drove out the Vene- 
tians from their old homes, and caused them to build 
Venice in the south, is built wholly on piles 50ft. to 
60ft. long, which at a depth of about 40ft. enter a bed 
of clay. The ends of the piles are sawn level and 
covered with thick planks, on which the masonry is 
constructed. The palace, an enormous building, 
erected in 1648, is supported by 13,659 piles. 

The great advantage of using piles is that they often 
enable us, at a comparatively small cost, to secure a 
sound foundation, even on very soft ground. In many 
situations, suck as the banks of rivers and sea shores, 
out near to and beyond low-water mark, the use of 
piled structures allows of large and important works 
being executed, such as quays, piers, lighthouses, and, 
as we have seen, their use permits of cities and towns 
being constructed on land, which without their aid 
would be almost valueless, as the cost of stone founda- 
tions would be in many cases prohibitive. 

Piles present a small resistance to waves, and thus 
are less liable to injury by wave action than are solid 
erections, so that in sea works they are more advan- 
tageous as well as less costly when the question of 
shelter does not enter in, and provided their platform 
be kept of a sufficient height so as not to be struck 
by waves. Their life, of course, is not so long as a 
stone erection. Bearing piles for foundations of walls 
or buildings are not often spaced nearer than 4{t. 
from centre to centre, and for quays or other works 
are often 9ft. to 10ft. apart or more, dependent upon 
the loads which it is intended they should carry. In 
some cases, to consolidate the ground they are driven 
almost or quite touching one another; this is the 
custom with some portion of the foundation of Venice, 
and also in places in the United States. 

Types of piling machines.—All of you are ac- 
quainted with the shape of the piling frame, which 
appears to have altered but little since we first 

h ve views of it. It consists of two upright pieces of wood 

called the leaders, which guide the ram in its descent; these are 
stayed sideways and otherwise by framing, guy ropes, &c., and 
vary in height up to 65ft. The ram, or monkey, or hammer, as it is 
variously called, is in this country generally made of cast iron, 
except that for piling in very soft ground, and when the piles are 
short it is sometimes made of hard wood rung withiron. You 
will notice that the system of pile driving in Venice is very 
primitive, and the arrangement for pile driving in Holland is about 
on a par with this; of course the subsoil is very soft. First we 
have the old ringing machine, which takes its name from the 
pulley or ring round which the hoisting rope passes. This hoisting 
rope is secured to the ram, and the latter is worked by six or 
eight men pulling on as many short ropes secured to the main 
rope, who give a quick up-and-down movement to the light ram. 
Then the hand machine worked with a crab or winch, and which 
has been used for rams up to 25 cwt., after which come the 
various types of steam pile engines, without which no work of im- 
| portance would now be commenced by English engineers or con- 
tractors. Sissons and White’s is one of the oldest kind of piling 
engine with quick-acting hammers. Its great advantage is the 
continuous chain, thus not necessitating the slack being drawn 
down and up again before a fresh blow can be given, as is the 
case with the ordinary drop-hammer pile drivers. Possibly twelve 
blows per minute can be given by this machine with the hammer 
falling 5ft. or 6ft. Tbe weights of the hammers do not often 
| exceed 24cwt, The ordinary steam pile driver works with a winch 
| which is thrown into and out of gear as is required, and lifts the 
| ram with chain or wire rope, which passes over a b popes fixed 
| between the leaders at the head of the pile frame, and is secured 
| to the top of the ram. 

Of the quicker acting steam pile drivers are the Lacour and 
others of a similar type which have succeeded the cumbrous and 
costly, though very effective, Nasmyth steam hammer. The 
Lacour machine, a French invention, consists of a cylinder, the 
piston-rod of which rests upon the pile-head. The cylinder is lifted 
up to the required height, generally 4ft. to 5ft., by the steam, 
which enters it from the top, and which is conveyed in flexible 
tubes from the boiler. When the cylinder has reached the re- 
quired height the steam port is closed ; then the exhaust is opened, 
allowing the steam to escape, and the cylinder, which acts as the 
hammer, falls on to the pile-head. The weight of these hammers is 
usually from 25 to 30cwt.; they can be worked very quickly, and 
are said to deliver about thirty blows per minute, but this is about 

| the maximum. The main difficulty with this—and machines of a 
| similar type—is the breaking of the flexible steam pipes, and the 
difficulty of keeping them steam-tight ; another objection is the 
escape of steam from the bottom of the cylinder, which, dropping 
on to the pile-heads, so softens them that in hard ground and heavy 
driving they have very often to be renewed. In soft or medium 
ground this pile engine works remarkably well. The double-action 
steam pile driver constructed by the Southgate Engineering 

Company, which is something after the type of the Lacour, has 

the advantage of having no opening in the bottom of the cylinder 
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for the escape of steam ; but the author has never seen it used. 
Another double-action steam pile engine with endless chain is 
Whitaker’s. There are also the gunpowder and dynamite pile 
drivers, the former invented by Mr. Thomas Shaw, of Philadelphia ; 
American inventors both of them, but whose career seems to have 
been short. 

It is believed that steam omg for pile driving was first applied 
by John Rennie the elder, for driving the piles of the coffer dam 
at the London Docks in 1801-2. Two years later he used a 6-horse 
power engine for driving the piles of the cofferdam at the Hull 
Dock ; since which time steam power for piling purposes has 
gradually, if slowly, increased up to the present time. The early 
pile driving carried out at the Thames bridges at the beginning of 
the last century was by French and Swissengineers. The machine 
used for driving the piles of old Westminster Bridge was designed 
by Mr. J. Valourie, a watchmaker, in 1738. The earliest records 
of piling by English engineers was by Hugh Myddleton, at Bradiog 
Haven, Isle of Wight, in 1621, and Captain Perry, when he drove 
several hundred feet of tongued sheet piling at the Dagenham 
Breach, on the Thames, in 1715. 


(To be continued.) 








AMERICAN ENGINEERING NEWS. 
(From our own Correspondent.) 


Railway reports.—The report of the Lake Shore and Michigan 
Southern Railway for the year 1893 shows a total mileage of 1448 
miles. The capital stock is 50,000,000 dols., no change having 
been made since 1871, and since 1883 all betterments have been 
charged to operating expenses on income account. The gross 
earnings amounted to 23,685,932 dols., being the largest record of 
the road, which was due to the heavy traffic to the Chicago Exhi- 
bition. The total operating expenses and taxes amounted to 
723 per cent. of gross receipts, leaving 27°7 per cent. net earnings. 
During the year 108 miles were relaid with steel rails—11,222 tons 
—and 161 miles reballasted. There are 591 locomotives, which 
run an average mileage of 35,754 miles each, with a consumption 
of one ton of coal per twenty-nine miles. The report of the New 
York, Chicago, and St. Louis Railway shows a mileage of 512 miles 
of main track. Here, too, the passenger earnings were the largest 
on record, 6,787,748 dols., due to the traffic to and from the Chicago 

- Exhibition, but the freight earnings showed a decrease. The 
following table gives interesting operating statistics of the two 
roads :— 

L.8.&M.S. N.Y. C. & St. L. 


Gross earnings ee ee Ul $6,787,748 
Operating expenses and taxes (72°3 p.c.) $17,123,918 $5,571,467 
Netearmings .. .. .. .«. > «2 ee 6,562,019 $1,216,282 
Fixed charges.. .. .. $3,365 375 $968,460 
Tons of freight hauled .. 13,142,844 3,252,932 
Average miles per ton .. . 184°7 oo 8s 291 
Tons hauled one mile .._ .. 2,427,692,020.. .. 946,792,616 
Receipts per ton per mile .. 0-587 cent .. .. 0°548 cent 
Cost per ton per mile .. 0°451 cent - 0°478 cent 
Profit per ton per mile a 0°126 cent .. .. 0°070 cent 
Number of passengers carried .. 5,311,086 .. .. 625,177 
Average journey per passenger... 63 miles -- 167 miles 
Passengers carried one mile -- 834,207,812 - 105,010,635 
Receipts per passenger per mile . 2°092 cents .. 1°460 cents 
Cost per passenger per mile - 1°378 cents .. 0°730 cent 
Profit per passenger per mile .. - 0-714 cent -. 0°730 cent 


Panting by machinery. — A great part of the large surfaces 
at the buildings of the Chicago Exhibition was painted— 
or, rather, kalsomined—by machinery, securing an enormous 
saving in time and money, especially on the rough-faced boards, 
which would have rapidly worn away the brushes. The material 
was forced by compressed air through rubber hose, a flat nozzle 
at the end being held by a man and spraying the paint over the 
surface. An adaptation of this method has been taken up and 
introduced for whitewashing railway buildings. A car has been 
fitted up with three air-brake pumps and two reservoirs, the 
pumps being worked when required by coupling up an engine 
to change the reservoirs. Rubber pipes from the car are carried 
inside the building, and the whitewash is mixed in pails. Each 
man has a brass tube with a spraying nozzle at one end and a 
valve at the other end, to which end is attached the air hose. 
The hose from the whitewash pail is fitted to the back of the 
nozzle. The arrangement is extremely ey and has been 
employed with entire success in freight sheds, &c., the engine 
— car standing on the track outside, and the men working 
from scaffoldings. A pressure of about 401b. per square inch is 
carried in the air reservoirs. In the plant used at Chicago a 
small boiler and compressor were mounted on a car, together 
with a tank for the kalsomine, a stirrer apparatus being used to 
prevent settlement. The extra amount of material used is more 
than compensated for by the saving in time and in expenses 
for brushes, &c. 

Disappearing gux-carriage.—The new Gordon disappearing gun- 
carriage, recently completed, has been mounted with a 10in. 
breech-loading rifle for testing purposes, and it is expected that 
thirty shots an hour can be fired, with six men engaged in pre- 
paring the ammunition for this rapid rate of firing. The carriage 
can be revolved through 360deg., and has a cover of 13 deg. when 
in position for loading below the parapet. It can be elevated from 
loading to firing position in five seconds, and elevated through 
25 deg. in thirty-five seconds, The carriage complete weighs 
600,000 1b. The gun carries a powder charge of 250 lb. for a pro- 
jectile weighing 5/51ib. Tests of the gun and carriage are to be 
made at the Sandy Hook proving grounds, where the Buffington 
disappearing carriage has recently been tested. 








AUSTRALIAN ENGINEERING NOTES. 
(From our own Correspondent.) 

Owrnc to the continued depression, the traffic on the New South 
Wales railways has decreased to an alarming extent, the past 
quarter showing a shrinkage of over £80,000. The Railway Com- 
missioners state that, owing to the continued and increasing 
shrinkage in the traffic, they are reluctantly compelled to make a 
10 per cent. reduction in the salaries of the staff on over £200 per 
annum. This is to the same extent as the reduction which took 
place about eighteen months ago throughout the whole of the Civil 
Service of the Colony ; and it is noteworthy tostate that, although 
reductions have taken place for some considerable time past in all 
the Government departments and railways throughout the Colonies, 
the New South Wales Railway Commissioners have held out against 
it until every other economy had been exercised, and the continued 
fall in revenue necessitated other measures. 

The new gold fields that have recently been discovered have 
come at a very opportune time, absorbing a lot of surplus labour ; 
and their apparent permanency will in a great measure relieve the 

resent state of depression. At Coolgardie and the Murchison, in 

est Australia, men have been going in thousands from the other 

Colonies ; the enormous extent of gold-bearing area appears to 
have no limit. 

The new discovery at Wyalong, in New South Wales, is a great 
boon. The Chief Inspector of Mines reports that it is likely to 
turn out one of the best fields ever discovered ; there are already 
about 8000 men on the field. ‘The easy manner by which it can be 
reached is also greatly in its favour, being only forty miles from 
Temora railway station. 

Mr. R. Price Williams, who is at present on a visit to these Colonies, 
has had an interview with Sir George Dibbs on the question of light 
railways, and at the request of the Premier has addressed to him the 
following communication on the “leading principles of a well-con- 
sidered plan for land settlement and light railway construction”:— 
‘* One main feature of it is that it does not involve either the alien- 


ation of the Crown lands or the expenditure of any of the revenues 
of the Colony, All that is requisite, in fact, is that the Government 
should give the necessary land for ‘he construction of a light and 
inexpensive railway on the standard gauge, for the purpose of settling 
and opening up some of the large and valuable tracts of country at 
present inaccessible by railway and almost entirely | 
In addition to a free gift of the land required for the railway, four 
320-acre blocks per mile adjoining the railway would have to be 
leased from the Government for periods of twenty-one years by a 
proposed Land Trust. The Land Trust would undertake to con- 
struct the railway, pay interest on the capital wacnn construction, 
and for a further period of five years—the estimated time required 
to develope the traffic to the extent of £5 per mile per week, or 
£260 per mile per annum—which I find from the reports of the 
Commissioners of New South Wales Government Railways to be 
well within the annual receipts obtained during a similar period on 
some of the non-paying lines. These receipts per mile would a 
little more than balance the average cost of working during that 
period. During the remainder of the twenty-one years’ lease the 
traffic receipts, it is assumed, would manifest the same natural 
development common to most railways, and so strikingly instanced 
in the case of the New South Wales Railways, to which I have 
drawn attention in a letter to the Melbourne Argus, a copy of which 
I enclose. Instead, however, of the exceedingly rapid rate of 
increase experienced throughout the entire railway system of this 
Colony, which would not, of course, be applicable in this case, I 
have taken the more moderate rate of increase observable on light 
traffic lines of this character where the traffic usually doubles itself 
in a period of about fifteen years. I shall be able to show that, 
furnished as railways of this kind necessarily should be, with accom- 
modation of the simplest and most inexpensive character, the work- 
ing expenses would ™ relatively small, and the net receipts such 
as would, after making allowance for the loss in working during the 
first five years, be sufficient to give a considerable profit on the 
capital expended, both on the railway and on the land settlements 
during the whole term of the lease of twenty-one years. As regards 
the land settlement, the proposed Land Trust would, as already 
stated, concurrently with the construction of the railway, 
acquire from the Government on lease four 320-acre blocks per 
mile of railway and contiguous to it, either on the alternate 
block system or on both sides of the line. Eighty acres 
of each of these blocks could be cleared and fenced, a homestead 
with outbuildings and joint water reservoir constructed, while 
another 80 acres would be ring-barked ; the remaining 160 acres in 
each block being left to the settler to clear and turn to profitable 
account during the period of his twenty-one years’ tenancy. The 
cost of this would be provided by the Land Trust, and the very 
moderate rental required for each 320-acre block would, as I shall 
be able to show, suffice to repay, by means of a sinking fund, the 
capital outlay on each block at the end of the twenty-one yeurs, 
and also to admit of an annual payment during that period of 1s, 
per acre required by the Government under the existing Land 
Settlement Act. 

“At the end of the term of the lease the tenant would be 
relieved of any further payment to the Land Trust beyond the 
ls. per acre which the Fx | Trust would receive as agents for the 
Government. The railway, however, although it would continue 
to be worked by the Government on agreed terms, would remain 
the property of the Land Trust, who having settled and developed 
these few land allotments, would continue to act as agents for the 
Government, and by means of the railway to advantageously open 
out and develope other parts of the district. In order, however, 
to recoup themselves for the capital they had provided for the land 
settlements, they would continue to a almost exclusively upon 
the net revenue derived from the railway traffic. Should, how- 
ever, the Government desire at the end of twenty-one years to 
terminate the agreement and to acquire the railway, due provision 
would have to be made for this in the lease, on terms to be 
mutually agreed upon. 

‘**T shall have much pleasure in submitting to you the detailed 
estimate of the cost of the light railway, and also of the capital 
proposed to be expended by the Land Trust in clearing and 
settling the land blocks, and at the same time to submit for your 
consideration an important communication on this subject, which I 
have received through Messrs. Freshfields and Williams, from one 
of the leading financial houses in London. I have only to add, in 
conclusion, that the method I have roughly outlined for at once 
obtaining the necessary capital required to settle and develope the 
large tracts of valuable land in this Colony, which are at present 
entirely unproductive, is perfectly sound, and based on the 
recognised principle that those who in the near future are chiefly 
to be benefited by this much-needed outlay of capital, should be 
required at a future time to bear the cost of it.”—(Signed) R. 
Price WILLIAMS, 

The number of settlers which the Land Trust would have to 
provide would average about twenty persons per mile of railway, 
or five persons per block, 








THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 


A MORE business-like tone has been observable in the iron trade of 
the district this week, the works having now generally resumed 
operations after the holidays. Buying, however, is still contracted. 
The best customers at date for manufactured material continue to 
be the district hardware manufacturers and corrugated galvanised 
sheet makers. Prices sbow little improvement; indeed, the 
quotation for galvanised corrugated sheets of 24 w.g., f.o.b. Liver- 
pool, has receded to £9 10s, per ton, and black sheets, doubles, 
£6 10s.—a condition of prices which sufficiently indicates the 
meagre character of present iron trade profits, The shipments of 
galvanised sheets keep up fairly well, but they are by no means 
equal to former years. Private statistics just available show that 
the largest shipments of this material from this country to all 
markets was in 1888, when high-water mark was reached at 184,500 
tons. Previous to that the highest total was in 1887 with 150,000 
tons, and in 1885 with 132,000 tons. In 1890 the figures of 1887 
were repeated ; in 1892 there was a rise to 157,000 tons, and last year 
there was a further advance to 167,000 tons. The request for 
merchant bar iron does not improve, while the common bar makers 
are being undersold by North Staffordshire and Lancashire pro- 
ducers. Local merchant bars are on the market at £6 5s. to 
£6 10s., and common £5 10s. Hoops are fairly brisk at £6 10s., 
nail strip £5 10s., nail rods £6 15s., and thin strip £6 10s. Sales 
of pig iron are rather slow, and prices have a tendency to become 
weaker. Staffordshire all mine hot blast is quoted 55s. to 57s. 6d., 
medium 41s. to 42s. 6d., and cinder 37s. to37s.6d. Northamptons 
are quoted here at 40s , and Derbyshire 41s, to 41s. 6d. 


Three well-known Birmingham manufacturing concerns this 
week announce their dividends. The King’s Norton Metal Com- 
pany recommends a dividend for the year ending March last of 
6 percent. on the ordinary shares and 7 per cent. on the preference, 
besides providing £3150 for redemption of debentures, and £2000 
for new machinery which has recently beenordered. Geo, Kynoch 
and Co. the celebrated ammunition firm, recommend a 10 per cent. 
dividend on the preference shares. James Hinks and Sons, great 
lamp manufacturers, have declared a 7} per cent. dividend on the 
ordinary shares, but to do this they have had to take £2000 from 
reserve, the £6816 profit made last year being in itself insufficient, 
.ut of the sum taken from reserve £1000 has again been set aside 
as a contingent fund to meet possible liabilities, which may not, 
however, absorb the whole amount. : 

This week the foundation stone has been laid of the new Muni- 
cipal Electric Lighting Works at Wolverhampton, and the Mayor 





—who performed the ceremony—said that by having delayed the 





—=:_ 
introduction of the light, Wolverhampton would materia) be: 

by the great advances in this branch of engineering which bad beet 
made in the last few years, The plant which will be put down wil 

be capable of generating electricity for 10,000 incandesca : 
lamps, with a reserve force capable of increasing the number “4 
15,000. The power will be sent from the generating station to th 

Town Hall under high-pressure, and will then be transmitted to , 
number of sub-stations, where by the aid of motor transformers : 
will be converted into low-pressure for house-to-house distributi " 
It is the belief of some of the authorities who have studied te 
question at Wolverhampton, that ultimately the new light vil 
prove to be no more expensive than gas at 2s. 9d. per 1000¢t, 
Indeed, they believe that under some circumstances—and fy 
certain classes of work—it will prove to be less costly. J 

A communication has been received this week from the Admiralt: 
by the Willenhall lock manufacturers regarding the alleged sweatins 
in the lock trade. The department announce that the recon: 
resolution of the House of Commons inst sweating will be 
strictly carried out, and that any complaints of its infringement 
will be investigated. ‘Tenders will in future be only invited from 
selected firms, all of whom have — agreed to observe the 
spirit of the resolution, All locks must now be made on cop. 
tractors’ premises, and strict adherence to the payment of 
recognised wages rate is expected. 

Much satisfaction is expressed in Midland trade circles as the 
week closes at the announcement that Lord Rosebery hassubmitteq 
to her Majesty for the honour of knighthood the name of Mr, 
Richard Tangye, the senior partner in the well-known engineer 
firm of Tangyes Limited, of the Cornwall Works, Birmingham, 
The School of Art, the Art Gallery, and numerous other public 
institutions in the City have greatly benefited by his generous 
support, 








NOTES FROM LANCASHIRE. 
(From our own Correspondent.) 

Manchester.—The iron, engineering, and coal trades of this district 
have during the past week only so partially got back into their 
ordinary groove after the holidays, and the Royal celebrations jn 
connection with the opening of the Ship Canal, that the position 
is still rather an abnormal one. Engineering and iron works in the 
immediate neighbourhood of Manchester, which in most cases were 
closed during the whole of last week, scarcely made a full start 
again until Wednesday, whilst at the collieries, although they were 
re-opened on Tuesday, only small complements of men as a rule 
turned up, and at some of the pits it was not thought desirable to 
make a start at all until the following day. Business operations 
have also been only gradually settling down again, and there has 
been little doing to afford any very real test of the market, except 
that there is no indication of any improvement, but rather a con. 
tinued downward tendency in prices, with a general want of con. 
fidence in the future, 

The Manchester Iron Exchange on Tuesday brought together a 
moderate attendance, but very little business of any moment 
stirring. Here and there buying was reported to be going on in 
pig iron at low prices, some consumers evidently thinking the 
present a favourable opportunity for placing contracts ; but the 
disposition generally is still to hold back, owing to the continued 
weakening tendency of prices. For Lancashire pig iron, makers 
are still quoting nominally on the basis of 42s. for forge to 42s. 6d, 
for foundry, less 24, at the works ; but it is only where they have 
exceptionally favourable rates of carriage that these prices have 
been got, and, in competition with the cheaper district brands, 
they have to give way to secure orders. District brands 
show a further easing down, and Lincolnshire, which for a 
considerable time past has been the cheapest iron offering here, is 
scarcely now quoted by makers at more than 40s. for forge to 4Is, 
for foundry, net cash, delivered Manchester; even these low 
— do not tempt buyers, who, where they have business to 
place, are offering about 6d. less, and where sales are effected 
makers have to give way slightly, transactions having been put 
through at about 3d. under their quoted rates. For Derbyshire 
foundry iron prices are irregular ; some brands could be readily 
bought at 46s. 6d., with others quoted at 48s., less 25, delivered 
Manchester, but there is nothing of any moment doing. In out- 
side brands offering here there are some low sellers, and where 
business is put through it is generally at considerably under 
makers’ quotations ; good-named foundry Middlesbrough is not 
quoted by makers under about 44s. 4d. net cash, but 43s. 10d, 
would represent the full price obtainable in the market, with sellers 
at under this figure, whilst in Scotch irom Eglinton in some cases 
could be bought through second hands at about 45s. 9d. to 4és., 
and Glepgarnock and Gartsherrie at about 48s, 9d. to 493, net 
prompt cash, delivered at the Lancashire ports. 

The manufactured iron trade remains in anything but a satis- 
factory condition, makers all reporting a continued absence of de- 
mand, and very few of the forges are securing orders sufficient to 
keep them going more than about half time. Quoted prices remain 
unchanged, there being scarcely sufficient inquiry to tempt makers 
to offer any material concession to secure business, although pro- 
bably anything like favourable specifications might be put .y 4 
at under what are the current quoted rates. Delivered in the 
Manchester district, Lancashire bars are still quoted at £5 10s.; 
North Staffordshire, £5 12s. 6d.; Lancashire sheets, £7 5s. tu 
£7 7s. 6d.; and Staffordshire, £7 7s. 6d. to £7 10s.; Lancashire 
hoops, £5 17s. 6d. for random, and £6 2s, 6d. for special cut 
lengths. ; : 

Nut and bolt makers report very little business giving out in 
this district, the orders they secure being chiefly from other 
centres, and prices continue to be cut down very keenly to effect 
sales, 

The position in the steel trade remains much the same as re- 
ported recently, very little new business coming forward, and 
prices weak ; ordinary foundry hematites are nominally « uoted at 
58s. to 53s, 6d., less 24, with steel billets readily obtainable at £4 
to £4 2s. 6d. net cash, and steel boiler plates now offered at 
£6 7s. 6d. to £6 10s. per ton, delivered in the Manchester district. 

The engineering trades generally remain without improvement ; 
some branches are reported to be even quieter if anything, whilst 
in other directions there is perhaps a little more doing, boilermakers 
having secured rather more work recently, whilst machinists are 
better off ; but taking the position all through, it continues very 
unsatisfactory, with comparatively very few establishments kept 
more than indifferently going from hand to mouth, and no present 
prospect of any materially increased weight of new work coming 
forward, : 

The official opening of the Manchéster Ship Canal by her Majesty 
the Queen has, of course, been the one event of public interest 
during the past week. The general features of the canal have 
already heen so fully described in these columns, that any further 
details with regard to these on the present occasion are unneces- 
sary, and all that I need add is that, since the informal open- 
ing on January Ist, active work has been in og ey on those 
portions of the canal which were then in a more or lees incomplete 
condition, One of the most important sections of this work have 
been the dredging operations, and although there is still a 
deal to be done in this direction, they have heen so far carried out 
that vessels drawing 22ft. can now be brought up to Manchester. 
The works for the protection of the canal slopes above the water- 
level have also been pushed forward, and the equipment of the 
docks in Manchester and Salford has been another important por- 
tion of the work which has been very vigorously undertaken. A 
number of single-storey sheds have been completed on the dock 
quays, and the company bas now in hand the erection of several 
three-storey sheds, which will be very fine structures, with a 
covered way between them. It has also ordered twenty 
hydraulic ordinary dock cranes, and one 30-ton crane for ship- 
ping boilers, Another important piece of work is the ym 4 
of a railway swing-bridge, to connect the North and Sout 
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int just below the Trafford Bridge, and 
rags hs iE gens paving roads and many miles of extra 
it = po ee Be for the service of the jetties, and also in view of the 
- yo’ and North-Western ard Lancashire and Yorkshire Railway 
- sanies’ constructions, the former being now wellin band. It 
cal thus be seen that there is no inconsiderable amount of work yet 
> be done in connection with the Ship Canal, but during the six 
ths since the informal opening a great deal has been accom- 
mahed and the undertaking is now sufficientl pleted and 
pie ns d to deal with any ordinary traffic that may come up the 
a ‘As a public demonstration the Royal opening on Monday 
. ld not possibly have been more successful or satisfactory, and 
prs Queen received a Lancashire welcome which her Majesty can 
never forget. The whole of the arrangements made for the pro- 
ession through the principal thoroughfares and the official opening 
; remony on the canal were carried through without a single hitch, 
ee adequate provision was made by the Ship Canal authorities to 
enable the shareholders to take part in the proceedings. ; 

Amongst the honours conferred by her Majesty on the occasion 
of the opening of the canal, none have been more popular than the 
knighthood bestowed upon the Mayor of Salford, now Sir W. H. 
Bailey, and it had been generally anticipated that the canal 
engineer, Mr. E. Leader Williams, would have received a similar 
mark of distinction ; but this may possibly come on at a later date. 
The engineering profession of the district has long held a pro- 
minent position with regard to similar honourable recognition of 
distinguished services rendered ., its local representatives, the 
names of Sir Joseph Whitworth, Sir William Fairbairn, and Sir 
Joseph Farmer being well known, and Sir Wm. H. Bailey now 
takes his place as another leading representative of the engineering 
trade upon whom a knighthood has been conferred. There is 
certainly no more active or better known public man in this im- 
mediate district than Sir W. iH, Bailey, who is the managing 
director of Messrs. W. H. we ng, Md Co., Albion Ironworks, 
Salford. In municipal matters Sir William has occupied a very pro- 
minent position for a great many years, being returned as a coun- 
cillor in 1874, elected as an alderman in 1880, and last November 
unanimously chosen Mayor of Salford. Probably the largest holder 
of share capital in the x: Canal, Sir W. H. Bailey has been an 
enthusiastic supporter of the scheme from the very first. He was 
a member of the Provisional Committee who inaugurated the 
undertaking, and now occupies the position of Chairman of the 
Financial "Coanenitten. In his connection with the engineering 
profession, Sir W. H. Bailey has brought out a number of very 
useful patents in connection with pyrometers, testers, mgs and 

e designed 
the testing apparatus for the concrete and cement used in the 
Eddystone Lighthouse. Sir W. H. Bailey has also found time to 
make various contributions to literature, on various subjects of 
engineering, mechanical, and popular interest, and for two years— 
from 1885 to 1887—-filled the office of President of the Manchester 
Association of Engineers, one of the most important scientific 
associations in the district. 

A very depressed tone continues throughout the coal trade 
although the protracted holiday stoppages of the pits have checked 
somewhat the accumulation of stocks; supplies are largely in 
excess of requirements, and there is a good deal of undercutting 
in the open market to secure orders. The official list rates of the 
Coal Sales Association, however, remain unchanged, a meeting of 
the council held on Tuesday deciding that any present further 
movement in prices was undesirable, and the leading Manchester 
colliery concerns are also holding firmly to their list rates. 
The tone of the market, however, is weakened by the competi- 
tion from other districts, and by the low selling of outside 
colliery owners, At the pit mouth best Wigan Arley coals still 
average 11s, to lls. 6d., with 12s, quoted in some special cases; 
Pemberton 4ft. and seconds Arley, 103. to 103. 6d.; common house 
coals, 8s. to 8s. 6d., with steam and forge qualities ranging from 
7s. 6d. to 83. per ton. A question which is just now largely 
engaging attention is the probable course of prices with regard to 
the tenders which are now being sent in for gas coal supplies, 
and the forthcoming locomotive fuel contracts. A conference of 
representatives of Lancashire and Yorkshire collieries was held in 
Manchester on Tuesday to discuss the position, and to arrive if 

ible at an understanding with regard to fixing some 

is upon which tenders should be sent in, the general 
feeling being strongly in favour of holding out for a sub- 
stantial advance upon the very low figures which had to be 
accepted last year. I understand that one or two gas coal con- 
tracts have already been placed at about 6d. to 9d. above last year’s 
price, but how far any united stand in holding out for higher 
prices upon the contracts during the ensuing season will be made 
remains to be seen. Engine classes of fuel are in fair request, but 
rg og are ample, and prices not more than steady at about 
6s, 9d. to 7s. 3d. for through and through coal, 6s. 6d. to 7s. for 
burgy, and 5s, up to 6s. for slack, according to quality. 

In the shipping trade there is still only a very unsatisfactory 
business doing, with steam coal offering in some cases as low as 
83. per ton, Selivered at the ports on the Mersey, although 8s, 6d. 
remains the minimum official quotation. 





Barrow.—There has been but a small trade in hematite pig iron 
in this district during the past week. The holiday season was as 
usual observed, with the result that very little attention was paid 
to either industrial or commercial matters, The demand for pig 
iron is quiet on home account, the only life which is shown comes 
from local consumers. On foreign account there is very little 
inquiry for pig iron, and prospects do not seem to point to any im- 
provement during the season. The value of hematite is weaker, 
with warrant iron at 43s. 9d. net cash sellers, and 43s, 8d. buyers. 
Makers quote 44s. 9d. to 45s. 6d. for parcels of Mixed Bessemer 
Nos, net f.o.b, They have thirty-six furnaces in blast, compared 
with thirty-two in the corresponding week of last year. A further 
increase in stocks of iron is reported this week of 1965 tons, 
making stock at present held 143,186 tons, or an increase of 
48,563 tons since the inning of the year. 

Tron ore is ve in tone, owing to the continuance of small 
consumption. Prices are easy at 8s. 6d. per ton net at mines for 
ordinary qualities, 

The steel trade is quiet in all departments save one, that of 
pn preso | material. Makers are busy on plates for shipbuilding 
and boiler-making, and hold large orders. Prices are steady at 
about £5 5s. for ship-plates, £5 for angles, and £6 for boiler-plates. 
There is a scarcity of orders in the rail department, and the few 
consignments on offer are keenly competed for. The tin-plate bar 
trade is quiet at Barrow, but fairly good at Workington. Hoops 
and billets are quiet. Slabs, wire rods, and blooms are neglected. 
There is a steady trade in heavy steel castings. 

Shipbuilders and marine engineers are very busy, and work has 
now een fully resumed after the holidays. The s,s. Indrani, 
launched a month ago at Barrow for Mr. T. B. Royden, of Liver- 
pool, will be ready for her trials next week, and on the 7th of 
June the Clan Ross, the first of the three Clan Line steamers 
building at Barrow, will be launched. She will be followed by the 
launch of the first of the three torpedo boat destroyers which are 
ne built at Barrow for the Admiralty. There is a prospect of 
much briskness in shipbuilding at Barrow for some time to come. 

Coal and coke are quiet. consumption is small and prices 
are steady. Coke from East-Coast ovens, delivered at West-Coast 
furnaces, is still at 16s. per ton. 

Shipping this week has been quiet. The exports during the 
week of pig iron were 5450 tors, compared with 7557 tons in the 
corresponding week of last year, a decrease of 2107 tons. The ex- 
ports of steel last week were 6569 tons, compared with 10,622 tons 
in the corresponding week of last year, a decrease of 4053 tons. 
The exports during the year so far of pig iron have been 152,458 
tons, and of steel 144,861 tons, compared with 103,136 tons of pig 


iron and 174,023 tons of steel in the corresponding period of last 
year, an increase in iron shipments of 49,322 tons, and a decrease 


THE SHEFFIELD DISTRICT. 


(From our own Correspondent.) 

No change of an q has occurred in the coal trade 
during the week, the holidays, of course, having exercised the 
usual restrictive effect upon the output. At all the pits Monday 
and Tuesday were given over “to play ;” a few resumed work on 
the Wednesday, but, on the whole, very little was done in the 
South Yorkshire coalfield during Whitsun week. A slight improve- 
ment is noted in the demand for house coal, owing to the sharp 
spell of cold weather which has come on so suddenly. There have 
been fleeting showers of snow throughout the district, and ice- 

ls in May have been an unusual as an unwelcome feature of the 
andscape, The tonnage forwarded to London is also larger. 
Merchants are showing greater willingness to place orders for 
house coal, and this tendency has been accelerated by the wintry- 
like weather which still continues. It has been noted that the 
miners have not taken their holidays with the same freedom as in 
previous seasons, they have been less in the town spending their 
money, and have kept more at home working upon their gardens. 
Of course they have very little spare cash, owing to the limited 
employment they have had, but there is a growing desire 
amongst them not to repeat the follies of previous prosperous 
seasons, when they spent their money as fast as they could get it. 
One of the largest colliery companies in Yorkshire — which 
practically means in the country—are now quoting as their lowest 
summer prices their best coal at;16s, 6d. per ton; thin seam, 15s.; 
nuts, 14s, 6d.; brights, 13s. 9d.; second nuts, lls. 6d.; brazils, 
13s. 6d.; Tankersley house coal, 12s., and Parkgate softs, 103. per 
ton. Taking the average of the district, Silkstones may be quoted 
at from 9s. Ga. to 10s, 6d. per ton; Barnsley house from 9s. to 10s.; 
Flockton, 8s. 6d. to 93. 9d.; other qualities from 6d. to 1s. per ton 
lower. Steam coal is in better demand, the tonnage forwarded 
to the Humber ports showing, by comparison with those of last 
year, a considerable increase. The railway companies are taking 
ere quantities, the pits producing the best qualities being the 
most actively employed. Barnsley hards make from 7s, 9d. to 
8s. 6d. per ton; other qualities, 1s, to 1s. 6d. per ton lower. Poor 
reports continue to be given of manufacturing fuel, owing to the 
very keen competition. Prices are barely maintained at from 
4s. 6d. to 5s. 6d. per ton for aoe slacks. Smudge and small coal 
can be readily had at from 2s. per ton to 33. 10s, to 11s. per ton 
is obtained for coke, which is in light request. 

In the iron trade business is weak. The cause is not far to seek. 
Merchant bar iron, which is exported in immense quantities, finds 
its busiest season in the autumn. This district was then afflicted 
with the great coal strike, and the local houses largely engaged in 
that trade were unable to take the orders for colonial and foreign 
markets, These consequently went toGermany. There is, there- 
fore, no prospect of a reviva) until the autumn, when it is probable 
that not a few of the orders may not return, for there is nothing so 
difficult to win back as lost business. Another proof of the adverse 
influence of the strike on ironmasters is before me in the report 
and balance sheet of William Cooke and Co., Tinsley Steel, Iron, 
and Wire Works. The directors announce a loss on the year’s 
working of £4306 63, ld., ‘‘a result which,” they say in their 
report, ‘‘is entirely owing to the prolonged coal dispute, which 
took place last year in South Yorkshire.” From the same cause 
one of the company’s blast furnaces had to be blown out, and 
another re-lined. The directors add that the output of the works 
has been reduced by the great depression which still prevails in the 
iron trade, and that the company have suffered a further disadvan- 
tage during the past year by the price of coal having been advanced 
without any corresponding increase being obtainable on the price 
of finished material. The report of thiscompany may be accepted 
as typical of the effect of the strike on the iron establishments all 
round. Nor does the evil end there, for the scarcity of work 
causes extreme competition for what remains, with the inevitable 
result of weakening prices. Merchant bars are at present quoted 
at about £5 10s. per ton ; hematites are languid at from 51s. 6d. to 
52s. 6d. per ton; forge iron, from 39s. 6d. to 403.—these prices 
being respectively 1s, and 6d. per ton below what they were a fort- 
night ago. Bessemer billets have also drooped, makers finding it 
impossible to keep up prices in face of the falling market. Quota- 
tions now range from £5 7s. 6d. to £5 10s.; there is a good deal of 
business doing at the lower figure. Much complaint is heard of 
German competition in the wire trade. It has had the effect of 
reducing values and diminishing employment. A Jarge number of 
Sheffield and district wire-drawers are at present out of work. 
English dead-soft wire rods are now at £5 5s. per ton—a very low 
price rendered necessary by foreign competition. Common wire 
rods make even less money. Rods for ropes and high carbon rods 
are at £8 per ton. 

In the file trade there is considerable variation in the reports 
which reach me. One large house is very busy on Russian and 
German account, several others also report a good business ; but 
taking the average of the file business, trade is quiet. The 
principal tool firms have been well employed nearly all the spring, 
and the pressure from several important markets caused the Whit- 
suntide holidays to be somewhat abbreviated. There is now a 
gradual weakening of the ‘‘lines” coming in, and the summer 
outlook is scarcely so promising. Very business is at present 
being done in scythes and other gene implements, the 
demand for which increases, in spite of the extended employment 
of machinery. In the cutlery trade, the houses chiefly engaged on 
the United States market have put their men on half-time. This 
arrangement is rendered necessary - the uncertainty attaching 
to the Wilson Tariff Bill, which still ‘‘hangs fire,” completely 
paralysing local business with that market. An examination of 
what is called the Amended Bill—that is, the compromise with 
the Democrats—shows an actual increase in the higher classes of 
cutlery over the McKinley Tariff. The reductions appear to be 
more in the lower grades of goods, a fact which, supposing the 
Amended Bill to , will assist the German makers much more 
than the Sheffield crores In the silver market another relapse is 
reported, the price per ounce being now 2s. 4,4,d., and a further fall 
is looked for. These fluctuations are having the same effect upon the 
manufacturing trade as the Wilson tariff ison the cutlery. The 
low price of silver has caused a demand for a made of the 
sterling metal, instead of electro plate, but the changes in the value 
of silver dislocate business, and cause a reluctance on the part of 
manufacturers and merchants alike to stock heavily, through fear 
of a further fall of prices, causing the values of the finished articles 
to depreciate. 

On the 23rd inst. the funeral took place of Mr. William Turner, 
head of the firm of Messrs. William Turner and Son, Caledonia 
Works, Charlotte-street. Mr. Turner, who was in his 70th 
year, was a well-known steel manufacturer, and possessed 
one of the largest and finest collections of pictures in South 

Yorkshire, 

A leather link belt of unusual dimensions was shipped for South 
Africa by Messrs. Tasker, Sons, and Co., of Angel-street, Sheffield, 
last Saturday. It measured 200ft. long, was 16in. broad and jin. 
in thickness, The belt, which weighed upwards of 12cwt., is 
intended for use in a large cotton mill. 

The resignation is announced, but not confirmed, of Mr. Benja- 
min Pickard, M.P., of his position as President of the Miners 
Federation of Great Britain, and of the Miners’ International 
Congress. Mr. Pickard has not been in good health for some t'me, 
and it would surprise no one in the Barnsley district to know that 
the information is correct. He would continue as secretary of the 
Yorkshire Miners’ Association, and retain his seat in Parliament 
as member for the Normanton Division of the county. 











THE NORTH OF ENGLAND. 


(From our own Correspondent.) 
THE iron market in this district is flat and despondent, and there 





in steel shipments of 29,162 tons, 


autumn demand may bring about a better state 
almost impossible to get people to buy in a falling market except 
from hand to mouth, and for some time few orders have been given 
out. Most of the contracts now being executed were placed a good 


almost everything now tends to show them they will be gainers by 


waiting. There has been a falling market now for nearly two 
months, and the prospects are that there will be no upward move- 
ment for at least two months, when the springing up of the 

of affairs. It is 


while ago, but producers are in many cases nearing the end of 
those on their books, and there is a good deal of competition 
among them now. 

But summer is usually a quiet period in the iron trade, and 
sellersare more numerous than buyers, Already all the advances 


in prices that were made by finished iron and steel manufacturers 


in the first quarter of the year have been lost, and prices are back 
to what they were at the close of last year, the producers them- 
selves having benefited really but little from the advances, 
because the bulk of their contracts were taken before there 
had been any marked advances, and comparatively few orders 
were given out when prices rose. Cleveland pig iron has 
dropped 1s. per ton from the recent maximum, and East Coast 
hematite pigs 2s., and consumers expect to see still lower rates, 
now that orders in the producers’ hands are getting scarcer, 
and there is anxiety to secure more work, while at the same time 
the make is in excess of the requirements, partly because it has 
been considerably increased this year, and partly because the con- 
sumption has fallen off, owing to the greater irregularity in the 
working of the finished ironworks and foundries, Shipments, too, 
are quieter than they were last month. This year there have been 
no fewer than ten furnaces re-lighted in this district, and while u 
to the end of last month that did not raise the production tevenh 
the limits of the requirements, as was evident from the decrease in 
stocks, this month the case is different, and it is expected that an 
increase in stocks will be reported at the end of the month. The 
chances altogether are not in favour of an early improvement in 
trade, and therefore no one is in a hurry to buy, and there is pro- 
bably less of this going on at present than has been the case for 
more than a year and a-half. 


In the pig iron trade No. 3 Cleveland G.M.B. has fallen ‘to 
35s, 6d. per ton, for early f.o.b. delivery ; a figure which most cf 
the makers and merchants will accept, and only a few brands are 
dearer. Some small lots have been disposed of at 35s. 3d., and not 
many consumers are now prepared to give more with warrants at 
lower prices. Makers’ prices have more than ever to be determined 
by the fluctuations in warrants, for they come more keenly in com- 
petition, and producers are not so well off that they can be as 
independent as they were in April, when they had plenty of orders 
booked. If they hold out it simply amounts to this, that con- 
sumers buy warrants and their own iron has to be put into stock. 
For Cleveland warrants, which were up at 35s. 7d. cash last 
week, 35s, 2d. has since been taken ; and at the close on Wednesday 
buyers were only offering 35s. 2d. In Connal’s warrant stores 
there has been a decrease of 3416 tons this month, the quantity of 
Cleveland iron held on Wednesday night being 97,171tons. No. 4 
foundry pig is not so scarce as it was, and can be had at 35s. The 
forge qualities are also more plentiful, and are being sold at lower 
rates. Thus 35s., and even 34s. 9d., will now be accepted for grey, 
34s. 6d. for mottled, and 34s. 3d. for white, all f.0.b. early deli- 
very. East Coast hematite pig has also been further reduced, and 
M. Nos, can be obtained at 44s. per ton from most producers, while | 
some have even accepted 43s. 9d., though even that is not readily 
paid when warrants are at lower rates. The price of foreign ore is 
maintained, as the tendency in freights is upward, and during 
the summer the price is likely to be kept up, and may increase 
again in the autumn. Good Rubio is 12s. 6d. per ton delivered 
here, 

The pig iron shipments from Middlesbrough have this month 
reached 62,832 tons, as compared with 66,097 tons last month, and 
75,882 tons in May, 1893, all to 23rd. There is nothing further 
heard about the advance in wages which the Cleveland ironstone 
miners have recently claimed, and which the masters have refused, 
and seeing the unsatisfactory turn that trade has taken, it is more 
than probable that the claim will be abandoned. The eight hours’ 
day at the blast furnaces is a question of increasing interest, but 
there is not much likelihood of the employers granting it. The 
scheme worked very badly when tried at the Acklam Ironworks 
some two or three years ago, there being great difficulty in getting 
the men to turn up, particularly those who had to commence work 
late at night, and often the furnaces had to be worked shorthanded, 
In the experiment now being tried at Seaton Carew, the arrange- 
ments are different, for a rule is in force that an operative is not 
to leave his work until the man who is to take it up in the next 
shift — his appearance, By that means regularity of working 
is ensured. 


The finished iron trade is very slack, and scarcely any of the 
establishments, even those producing bars, are running regularly, 
though on the whole the production has been incr this year, 
the manufacturers have madelittle by theimprovement, because they 
booked the bulk of the orders before prices were raised, and when 
they did advance them the demand was checked, and has not since 
become more lively. Common iron bars may be bought at £417s. 6d.; 
best bars at £5 7s. 6d.; ship plates at £4 15s.; boiler plates at 
£5 15s. ; anglesat £4 12s, 6d. perton; allless24 percent., and on trucks, 
A rather better inquiry is reported for steel ship plates and angles, 
owing to there having been some further orders for vessels given 
out, but no improvement in prices can be recorded. The plates 
that will be required in the construction of the Japanese cruiser to 
be built on the Thames have just been bought in this district, and 
local mills will also be required to supply the steel for the other 
cruiser which Sir W. G. Armstrong, Mitchell and Co. are to con- 
struct on the Tyne, but as the delivery will have to be made over 
a lengthened period, the plate mills will not be called upon to run 
more regularly than at present without the business improves in 
other ways. The quotation for steel ship plates has come down to 
£5, less 24 per cent., on trucks, but some business has been done at 
2s. 6d. sag ton less, and angles are at £4 12s. 6d., less 24 per cent., 
on trucks. ‘The rail trade cannot be described as at all improved, 
and producers would be glad to sell heavy rails at £3 12s, 6d. net 
at works, though this would leave them no profit, 


In the discussion at the meeting of the Cleveland Institution 
of Engineers, on Mr. Bigge’s paper on ‘Electric Installations 
for Iron and Engineering Works,” Mr. Jeremiah Head made a 
somewhat startling proposition for utilising the forces of nature 
to produce electrical power. As the Falls of Niagara are being 
utilised for this purpose, he suggested that the great forces of 
the Norwegian waterfalls might be transmitted to England Ly 
means of electric cables, and utilised in the staple industry of 
Tees-side. So far, such power has only, it was stated, been con- 
veyed about twenty miles, but judging from what has been 
achieved in the past, it may be possible in the future to carry cut 
such a scheme as Mr. Head suggested, 

Shipbuilders are well occupied, and report a few more inquirics 
this week. Messrs. Palmer’s Shipbuilding and Iron Company hes 
booked an order for an oil steamer of tons deadweight for 
the American Petroleum Company, there being considerable com- 
petition for it among East Coast and Clyde builders. The com- 
pany has also received an order for four barges of 400 tons cach fcr 
carrying coal by towage from the East Coast to the Thames, 
Messrs. C. S. Swan and Hunter and Sir W. G. Armstrong, Mitchell, 
and Co, are among those who have been asked to tender fcr the 
construction of three large mail steamers to run from Englard 
to Canada, and one to run from Vancouver to Australia, with 
the likelihood that three will be required for the latter service, 
The dimensions of the vessels will be, length over ali, 572ft.; 
breadth, 62ft.; depth moulded, 42ft.; with a load draught of 30ft., 
and in the last-named res they will be the deepest steamshij s 
afloat, being 2ft. deeper than either the Lucania or Campania, 





is less disposition than ever on the part of consumers to operate, for 








The engines are to be of 21,000-horse power, and will be twin 
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screw quadruple expansion, with four cranks. Messrs. C. 8. 
Swan and Hunter have already built vessels for this line. 
At Hartlepool Messrs. Furness ithy and Co. are arranging 
to construct a new graving dock ou land adjoining their ship- 
building yard on the west side of Hartlepool Harbour Channel, 
and at West Hartlepool the timber importers are about 
to get facilities for which they have been agitating for 
more than five years. They have been calling upon the North- 
Eastern Railway Company, the owners of the dock, to give them 
increased quay accommodation, for lack of which their trade has 
been crippled, and the directors have now sanctioned the erection 
of an additional jetty, about 558ft. long and 115ft. wide, while 
they will also deepen the timber pond adjoining the Union Dock. 

Mr. Henry Holliday, who was for mapy years with Messrs. 
Bolckow, Vaughan, and Co., and the late Mr. Eiward Williams, 
of the Linthorpe Ironworks, Middlesbrough, but for the last five 
or six years has been manager at the Leeds Steel Works, has been 
appointed secretary and commercial manager of the Consett Iron 
Company. 

The demand for coal is quiet. At Usworth Colliery the owners 
have this week commenced to utilise the Victoria upcast shaft for 
coal drawing, and have erected a fine winding engine. They will 
thus be enabled to increase the outpnt of the pit. The old 
Wallsend Colliery, which has practically been abandoned for many 
years, has beenreopened. The colliery wasabandoned, as it was 
thought that the workable coal was exhausted, but it was utilised 
as a pumping station to lessen the flow of water in other pits. 
The Tyne Coal Company, the present owners, however, having 
ascertained that there was still plenty of coal to be got, have had 
the pit unwatered, and before long real Wallsend coal will be once 
again upon the market. It is many years since there was any. 
though the name has been given to acertain kind of coal, and 
** Wallsends” from more than one county figures in the price list 
of the London coal market. Those who have been shipping coal 
regularly at Dunston Staiths on the Tyne threaten to discontinue 
doing so next month, if proper mooring buoys are not laid down. 








NOTES FROM SCOTLAND. 
(From cur own Correspondent.) 


THERE has been a quiet business in the pig iron market this 
week, Speculative inquiry is inconsiderable, and the transactions 
consist mainly of small lots passing between brokers. Prices have 
been fairly steady at about the lowest point reached last week. 
Scotch warrants have sold from 41s. 74d. to 41s. 6d. cash, 
Cleveland 35s. 3d. to 31s. 14d., and Cumberland hematite from 
433. 10d. to 43s, S8d., while Middlesbrough hematite is quoted 
nominally 43s. 3d. to 433. 1d. buyers. Makers’ pig iron meets with 
a fairly steady demand, and prices are well maintained on the 
whole, in view of the backward movements in warrants, only one 
or two of the special brands being a shade lower. G.M.B., f.o.b. 
at Glasgow, No. 1 is quoted 43s. per ton; No. 3, 41s. 6d.; Carn- 
broe, No. 1, 45s. 6d.; No. 3, 44s.; Clyde, No. 1, 49s.; No. 3, 
46s.; Gartsherrie, No. 1, 50s. 6d.; No. 3, 47s. 6d.; Summerlee, 
No. 1, 52s.; No. 3, 47s. 6d.; Calder, No. 1, 52s.; No. 3, 483.; 
Coltness, No. 1, 55s. 6d.; No. 3, 50s. 6d.; Glengarnock, at 
Ardrossan, No. 1, 50s.; No. 3, 47s. 6d.; Eglinton, No. 1, 47s.; 
No, 3, 44s. 6d.; Dalmellington, at Ayr, No. 1, 46s. 6d.; No. ?, 
443. 6d.; Shotts, at Leith, No. 1, 54s.; No. 3, 50s. 

The shipments of pig iron from Scottish ports in the past week 
amounted to 5320 tons, compared with 6719 in the corresponding 
week of last year. Of the total there was dispatched to the United 
States 460, Canada 165, South America 50, India 400, Australia 
517, Germany 155, Holland 400, Belgium 60, Spain and Portugal 
330, China and Japan 100, the coastwise shipments being 2583, 
compared with 4305 in the corresponding week. 

The output of pig iron shows no material change since last 
report. There are 73 furaaces in blast, compared with 71 at this 
time last year, 45 producing ordinary and special brands, 25 hema- 
tite, and three basic iron, 

There has been rather less inquiry this week for Cleveland 
iron, but the imports continue above those of this time last 
year, the increase for the past week being 481 tons, and for the 
year to date 21,866 tons. Hematite iron is going into consump- 
tion in large quantities, but the trade is mainly a direct jone 
between producer and consumers, and does not fuffect the open 
market to any appreciable extent. 

The business in malleable iron continues on a mojerate scale. 
The foreign inquiry is poor, and the home demand shows no 
improvement. 

There is a steady feeling in the steel trade, with a large demand, 
but notwithstanding this makers have been obliged to submit to a 
reduction of 2s. 6d. per t»n in prices. Ship plates are now quoted 
£5 10s., and angles £4 12s. 6d., less 5 per cent. discount for deli- 
very in Glasgow district. Fresh orders are still being booked in 
the shipbuilding trade, and out of these come additional demands 
for steel. 

The foreign trade in iron and steel manufactured goods 
does not exhibit any appreciable improvement. The shipments 
from Glasgow in the past week embraced locomotives worth £3600 ; 
sewing machines, £2290; other machinery, £4669 ; steel goods, 
£5576 ; and general iron manufactures, £15,722. 

In the coal trade there is an improvement in shipments, the in- 
crease, as explained by some authorities, being made up of arrears4 
of business that was arrested while the miners were idie for several 
days resisting the reduction of wages. Be this as it may, the 
increase is gratifying. The aggregate shipments from the whole 
of the Scottish ports amounted to 152,795 tons, being 23,992 more 
than in the wey week, and 13,354 over those of the corre- 
sponding week of 1893. For the twenty weeks of the current year 
there is a total increase of 365,413 tons. The inland trade appears 
to be in a normal condition. Prices f.o.b. at Glasgow are :— Mai 
coal, 7s.; splint, 7s. 9d. to 8s.; ell, 8s. to 8s. 6d.; and steam, 8s. 9d. 
to 9s. 3d. 

The leaders of the colliers have been endeavouring to bring 
about conferences with the employers on the wages question. In 
one or two instances representatives of the masters have indicated 
their willingness to meet the men, but they hold out no hope of a 
concession. Prices are now generally lower than they were when 
the reduction in the miners’ wages of 1s, per day was intimated. 








WALES AND ADJOINING COUNTIES. 


(From our own Correspondent.) 

AFTER a certain period of depression, in part due to the holiday 
influences, I am pleased in being enabled to record a better tone 
in the steam coal trade and some of the allied industries. Prices, 
too, are becoming firmer, and instead of hearing quotations at 
10s. 6d. and 10s. 9d., figures mid-week for best steam were 
frequently cited on ‘Change Cardiff at 11s. 6d. Quotations 
generally are low ; best steam, 11s. tolls. 6d.; seconds, 10s. 6d. 
to 10s. 9d.; ordinary dry coal, 9s. 9d. to 10s.; Monmouthshire, 
10s, to 10s. 6d.; small, 5s, 6d. to 5s. 9d. Coke unchanged. For 
steam coal the demand is improving, and good orders are being 
booked for future delivery. So far, I have only heard of one 
American fixture, the rate offered being, it is stated, too low to 
tempt shipowners. It is thought this may be remedied when 
pressure for magn of best coal to America is brought to bear. 

For house coal the inquiry is only moderate. A good feature is 
that prices seem to have paused. This is due probably to the 
return of a wintry condition of things. In the hilly districts snow 
and frost have made a return visit, and the effect on the house 
collieries was immediate. The closing prices, house coal, this 
week, were as follows :—Best house coal, 10s. 6d. to 11s.; No. 3, 
Rhondda, 10s. 6d. to 10s. 9d.; brush, 8s. 9d. to 9s.; small, 7s.; No. 2 
Rhondda, large, 83. 6d.; through, 6s. 9d. to 7s.; small, 5s.; patent 


revival in this trade, especially at Swansea. Last week the export 
from Swansea totalled 10,000 tons. Pitwood, Cardiff, 15s. to 
15s. 6d.; Swansea, 16s. to 16s. 9d. 

In iron ore prices are maintained. Large consignments 
continue to arrive, the more important cargoes going to Briton 
Ferry, Ebbw Vale, and Dowlais. The steadiness which charac- 
terises this ore trade indicates a certain degree of faith in the 
improvement of the steel trade, 

ith few exceptions, the condition of the iron and steel trades 
is bad. One of the principal managers of a most important works 
assured me last week that the state of things was deplorable. 
Steel bar, upon which several of the largest works depended, 
has but anins‘goificant demand compared with what it was twelve 
months ago, and rivalry is becoming keener between the iron- 
masters of Wales and the North of England. Swansea imports 
largely every week of pig iron and steel bar, and steady consign- 
ments are being received weekly from Barrow, Millom, Stockton, 
and Middlesbrough. 

Iron ore is a little higher, I believe, in the northern ports than in 
those of South Wales aud Monmouthshire, but this is modified b: 
their cheap water rate compared with our railway rates, and thoug 
the Welsh ironmasters groan under the burden, no systematic 
| measures have been taken to get it revised. I have on several 
occasions noticed this, and repeatedly had the matter brought 
under view by leading ironmasters, but no one e¢2ms ready to take 
a practical step. 

Quotations remain very low. On 'Change Swansea this week it 
was reported that Gla:gow pig iron warrants were showing a further 
decline. Present prices are 41s. 64d.; Middlesbrough, 36s. 3d.; 
hematites, 43s, 10d. 

Welsh bars are selling from £4 16s., and steel rails, heavy, 
£3 15s. to £3 17s. 6d. ; light, £4 10s. to £4 15s. In the case of 
rails it may be noted that, although the price has gone down so 
materially, it has not been by the sacrifice of quality. Rails now 
turned out at Dowlais and Eobw Vale ara unquestionably superior 
to those which sold at £12 per ton in the early days of steel 
making. So, too, in steel bars, Bessemer, which are now down to 
£3 15s., and are superior to the old make at £5 to £5 5s. I had 
an opportunity of seeing an exceedingly fine quality despatched 
from the Welsh district this week, the bulk consigned to the tin- 
plate works. Siemens best tin-piate bars are selling at £4 5s, to 
£4 7s. 6d, and second best £4 2s. 6d. to £4 5s., all delivered in 
the district, cash less 24 per cent. 

In other quotations there is little or no change ; steel and iron 
sheets remain at £6 5s, to £6 10s. 

In tin-plates the situatioa is unaltered, prices remain, and 
makers refuse to enter any forward deliveries except at an 
advance. Both buyers and sellers are watching keenly the pro- 
gress of the American Tariff Bill, and rumours at Swansea are to 
the effect that the struggle is a bitter aad, in many respects, an 
unprincipled one. 

Block tin is at £71 7s. 6d. to £71 10s.; Bessemer cokes, 10s. 3d. 
to 103. 6d.; Siemens, 10:. 6d. to 10s. 9d.; best charcoal, 11s, 9d. to 
12s. 9d.; ternes, 21s., 22s. to 233. 6d. 

In the iron world a good deal of satisfaction is expressed at the 
elevation to the board of management of the British Iron Trade 
Association of Mr. David Evans, of Bolckow, Vaughan’s, 
Middlesbrough. Mr. David Evans is anative of Aberdare, and his 
early associations were first in connection with Mr. Fothergill, at 
Aberdare, next at Plymouth, Merthyr, and afterwards at Rhymney 
and Ebbw Vale. 

A good deal of improvement is reported from Swansea Docks, 
though the tin-plate export was smal!l|—50,298 boxes ; quantity 
received from works, 56,309 boxes. At present stocks are 289,773 
boxes, compared with 234,727 boxes this time last year. 

The great colliery sinking at Dowlais-Cardiff, Aberdare J anction, 
bas been a prominent event in the annals of the coal trade. It 
was well that the enterprise was taken in hand by capitalists of the 
stamp of the Dowlais Company. Ordinary men would have 
abandoned it long ago. Inthe adjoining valley, the Penrhriwceiber, 
which is only a few miles distant, fenell the resources of a powerful 
company so much that one was on the eve of retiring when coal 
was struck. In the present sinking the water trouble has been 
very severe, but I am glad to learn that 400 yards have now been 
sunk, and as it is calculated that another 250 will reach the long 
sought-for measures, another twelve months, at the most, should 
bring this gigantic colliery enterprise of Wales to a successful 
ending. I note in connection with this the Dowlais Company are 
at the present time expending £70,000 in the completion of their 
great work at Cardiff. Last week 1500 tons of pig iron were gt 
duced from ea:h cf the blast furnaces ; an extraordinary yield, ii 
contrasted with the fact that one of the Bocklow Vaughan 
furnaces has been cited as turning out 750 tons, which was regarded 
as unusually good. 

Neath strike continues, On Saturday the Dunraven Colliery wili 
be brought to the hammer at Cardiff. 

Five men have been severely injured by an explosion of blasting 
powder at the Scrutton new pits, near Port Talbot. 

The petition of the Taff Vale Railway Company against the E:st 
Glamorgan line—Barry Bill—is elaborate, and ably conceived, and 
indicative of the powerful opposition roused by the measure now 
before the House of Lords’ Committee. 

A settlement has been arrived at with the men at Abertillery 
Tinworks, and eight mills will be started forthwith. Mr. Phillips 
is to be highly commended for his action throughout. 

/~Milford Haven, which gets periodical impulses from rumoured 
“shipping changes,” and ‘‘ new routes ” is again aroused with the 
prod act to establish a line of steamers between Canada and Great 

ritain, Milford being selected for the ‘‘final heat.” Mr. Huddart 
and a numerous and influential party visited the docks a few days 
ago, and the result of a meeting and full exposition has given rise 
to a belief that after thirty years’ efforts to bring Milford Haven 
to the front, another year or two may see remarkable results. 


NN 








NOTES FROM GERMANY. 


(From our own Correspondent.) 
THE ition of the iron and steel trades has undergone no 
sented dha, so far as the weight of new work coming forward 
is concerned ; the outlook generally is improving, and a stiffening 
tendency in prices can be noticed. In the districts of Silesia the 
iron industry is well employed in all departments. There is quite 
a fair amount of orders coming in from Russia, and the prices 
agreed on area trifle more satisfactory than those offered a few 
weeks ago. Bars are specially well inquired for, and there is like- 
wise a good demand experienced for structural iron, 
The Austro-Hungarian iron market continues in a favourable 
condition, and there is good reason to expect a further improve- 
ment for most sorts of iron within the course of the next montb. 
General demand is very good at the present moment, and 
the tendency of prices is, consequently, all in an upward 
direction. Officially, quotations have remained about the same as 
during former weeks, but in many cases makers have asked and 
received higher prices. Sufficient employment is secured to the 
rolling mills by rather heavy orders for structural material which 
come in from Bohemia and Hungary, where some establishments 
are being enlarged, while others are in course of erection. ‘To this 
are added some good orders for a building and engineering 
purposes, so that the outlook is decidedly favourable, in spite of a 
very keen competition from German and Belgian firms, which are 
always sure to get at least a portion of the work that is offering. 
On the whole, there is but a weak employment noticeable in the 
rail department, only two or three specially favoured mills being 
in good operation, For the smaller articles of manufactured goods 
a lively demand continues to be coming forward. 

ae have not taken place on the French iron market since 
last week ; even some pressing offers from Belgian firms have in no 





fuel, Cardiff, from 10s, 6d.; Swansea, 10s. There seems a little 


ee 
ne 


There is still but little business doing on the Belgian jo 
market. Pig iron continues weak in demand, and reductions in 
prices are even expected, partly on account of the keen com ti 
tion in Luxemburg forge pig, and partly because additiona] Piast 
furnaces have been blown in, which will lead to a further increase 
in stocks, In the malleable iron department girders are in slight] 
better request, while for bars only a slow demand comes forward: 
bars, No. 2, for export are quoted 115f. to 120f. p.t., but generally 
110f. p.t. only is got. The Belgian plate and sheet makers hevs 
formed a convention for the purpose of raising the prices of their 
articles; for the present the price for steel plates Ses been fixed 
at 140f. p t.; for plates No, 2, 130f. p.t. is quoted. 

The Belgian coal market is also pretty quiet, only a limited 
demand being experienced just at present. During the four 
months that have now passed of the present year, import in coal 
was 348,519 tons, against 345,277 t. during the same period the 
year before; of these 157,205 t. fall to Germany, against 
136,354 t. in the preceding year, while import from England hag 
decreased 24,000 t. This year import in coke bas increased 
from 62,531 t. on 69,584 t., import from Germany having r'sep 
from 61,736 t. on 68,302 t. Export in coal amounted to 988,103 t, 
against 1,086,698 t. in the preceding year, of which 42,081 t. fall 
to Germany, against 47,217 t. last year. Export in coke was 
218,113 t., against 260,346 t., of which 34,760 t. were sent to 
Germany, against 49,600 t. for the same period the year before, 

There is nothing new or interesting to note with regard to the 
iron business in Rbeinland-Westphalia. The greater part of the 
raw and finished ironworks bave secured a sufficient number of 
orders at pretty satisfactory quotations. The further improvement 
of the iron business very much depends on the development of 
foreign trade. Concerning the different sorts of iron, there has 
been a good demand experienced in the pig iron business, (uota. 
tions of former weeks have in many instances been surpassed, 
buyers being obliged, in spite of the most energetic resistance, to 
pay a few marks more per ton for supplies during the third 
quarter. 

The activity in the malleable iron branch is rather brisk at the 
present moment. Bars are in good request on home account, but 
there is still next to no business done for export; prices are firm, 
but far from remunerative. Girders are briskly called for at 
moderate quotations. The hoop trade is likewise in a good condi- 
tion, demand being satisfactory, while prices show considerable 
firmness. Ia spite of the plate mills being in excellent employment, 
there is still not the slightest symptom of animprovement in prices, 
Much the same is the case with sheets, for which some rather good 
orders have been booked lately. In the wire department the 
orders coming in secure a tolerably good employment for some 
time, but they leave no profit. Rivets still continue neglected, 
The greater part of the machine and wagon factories are very much 
inclined to accept further orders, those existing being not sufficient 
to secure full employment. 

The total “epee of pig iron in the Saar and Mosel district 
was, for April of present year, 25,525 t. forge pig ; 53,289 t. basic ; 
11,654 t. foundry pig ; together, 90,468 t. Production was less by 
3-2 p.c, than during the preceding month of March, when it 
amounted to 93,483 t., and compared to production in April last 
year,}which was 84,669 t. only, the output in April of present year 
shows an increase of 6S p.c. During the first four months of the 
present year total production «f the Saar and Mosel works amounted 
———_ t., against 328,862 t. during the same period the year 

ore, 

According to statistics lately published by the French Minister 
of Public Work, the production of raw and finished iron and of 
steel has been in the different countries as under :— 


: Aver'ge Average Average 
g Pig iron price — price Basic. price 
- per ton pg per ton. per ton. 
Tons. Francs Tons. Francs Tons Francs. 
1892 Unit-dStates 1,2¢9 000 <6 1.085.000 ut 4,841.000 125 
1892 jreat Brita'n 
and Irelanc ‘,817 0CO 4 1,954,000 ’ 3,847.000 ’ 
1892 Prussia. . 3,489 000 61 1 036,000 158 2,228,000 158 
1892 France .. 2 057 000 61 S200 178 63 000 =. 280 
1891 Russia .. 1,005,000 108 448 000 ? 483,000 ? 
1892 3m'ler States 
ofGermany 834 000 £0 231000 125 878000 = 104 
1892 Belgium 735 000 51 479 000-135 20800 = 158 
1892 Austris.. 631,000 95 817,000 176 58,000 — 
1892 Luxemburg 587,000 45 from pe i 83,000 150 
189° Sweden 486 000 ? 235000? 160 000 1 
1890 Hungary £85 000 Sy 140600 ASs _ _ 
1891 Spain .. 171,000 69 6500) 225, 78000 198 
1892 Bavaria 78,000 57 €6,000 154 71.000 181 
189) Canada. . 22,000 88 _ _ ~ — 
1800 Japan .. 16 000 81 5000 127 1.400 1¢0 
1802 Italy . 13,000 161 124000 258 57,000 248 
1890 Norway... 500 69 ~=L_ and 3B. ‘ogether 690 = 208 


AMERICAN NOTES 
(From our own Correspondent.) 


New York, May 16th, 1894, 

Tue heavy exportation of gold, the coal strike extending all 
over the bituminous coal fields, the idleness in industrial channels, 
ani the declining tendency in prices, all discourage enlarging 
operations, The distribution of merchandise has not improved, as 
is shown by unfavourable railroad earnings. The lack of demand 
for money shows the situation in the financial centres. Merchants 
and manufacturers feel discouraged at the backwardness of traders 
and of buyers of material for manufacturing use. Pig iron has not 
advanced in price, though furnaces are being very generally 
banked, and production has greatly declined. Steel billets have 
nominally advanced, and are quoted to-day at 20dols, though large 
lots cannot be moved. Merchant iron is dull, but all kinds of 
merchant steel, except billets, are active, because of the increasing 
activity in shops. There is no improvement in locomotive works 
or car shops. Railroad building is dull, though there is much 
> ro work. The Tariff Bill makes very little progress, and 

ifficulties are accumulating in the way of amendments. Prices 
of all products continue very low. The shipyards are crowded 
with work, and the smaller shops that supply agricultural require- 
ments are quite busy. 








THE Dersy Exvectrric Licht Works.—In our recent articles on 
these works, and the machinery in the generating station, it was 
mentioned that the dynamos were made by Messrs. Siemens 
Brothers and Co. We omitted to mention that all the engire: 
were made by, and are of the Standard type of Messrs. Browett 
and Lindley, of Patricroft, Manchester. 


Tue Feperatep InstiruTion oF Muintna ENGINEERS.—A 
general meeting of the members of the Iederated Institution of 
Mining Engineers will be held in London, on Thursday, June 7th, 
at 12 noon, and on Friday, June &th, at 10a,.m., in the rooms 
of the Institution of Civil Engineers, 25, Great George-street, 
Westminster. Arrangements eas been made for a visit to 
Measrs. Siemers Brothers and Co.’s works on June 9th, 


NAVAL EnGingern ApromntMeNTS.—The following appointments 
have been made at the Admiralty :—Fleet Engineer: Richard G. 
Gallaway, to the Narcissus, to date May 26th. Staff Engineer: 
Richard 8. Hamm, to the Endymion, todate May 26th, Engineers : 
Harry T. Garwood, to the Endymion, to date May 26th; Henry 
Toop, to the Barrosa, to date June 2nd. Assistant Engineers: 
Percival B. T, Brown and George H. Stanton, to the Endymion, 
to date May 26th ; John E, Moorshead, to the Severn, and Thomas 





wise influenced the firm tendency of —. Merchant bars are 
quoted 155f. p.t., free Paris; for iron plates, 165f, p,t, is asked, 


W, Cleave, to the Daphne, to date May 19th. 
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LAUNOHES AND TRIAL TRIPS. 


.s. Celaino was launched from the yard of 
eae Wm. Doxford and Sons, of Sunderland, 
on the 19th inst., having been built to the order 
of Messrs. Hudig and Veder, Rotterdam. 

The s.s. Bencliff was taken on her official trial tri 
on Friday last, the 18th inst., when a mean spee' 
of 10} knots was registered ; her total deadweight 
capacity bein 3800 tons on 19ft. 7in. draught. 
She has been Built to the order of Messrs. George 
Horsley and Son, West Hartlepool. 7 

On tronday, the 21st inst., Messrs. Wigham, 
Richardson, and Co. launched from their 
Neptune Shipyard, Newcastle-on-Tyne, a finely 
modelled screw steamer, which they are building 
to the order of the Bulgarian Trading Steam 
Navigation Company, of Varna, Bulgaria, for 
their Mediterranean and Black Sea service, The 
steamer is built of steel, with a — bow, and 
will be rigged as a two-mas fore-and-aft 
schooner ; she is 220ft. in length, and 32ft. beam. 
She will have very well fi d dation 
for first and second-class passengers. The 
engines and boilers are also being constructed by 
Messrs. Wigham, Richardson, and Co., and are 
intended to drive the vessel at a good speed. As 
the vessel left the ways she was named the Boris 
by Mrs. Tweedy, of Newcastle-on-Tyne, 

On Friday, the 18th inst., there was launched 
from the yard of the Tyne Iron Shipbuildin 
Company of Wili n Quay-on-Tyne, a stee 
screw steamer built to the order of Messrs, 
Burrell and Sons, of Glasgow, and of the following 
dimensions, viz.:-—Length, 350ft.; breadth, 43ft. ; 
depth, 30ft., and to class 100 Al at Lloyd’s on 
the spar deck rule. This vessel has water ballast 
fitted fore and aft on the cellular system, and is 
also fitted with all modern improvements for the 
rapid loading and discharging of cargo, including 
six double-cylinder steam winches, direct-acting 
steam windlass, large multitubular donkey boiler, 
steam steering gear by Messrs. Caldwell and Co., 
and Hasties’ screw “~ aft. The engines, which 
are to be supplied by the North Eastern Marine 
Engineering Company, are of the triple expan- 
sion type, having cylinders 24in., 40in., and 
66in. by 45in. stroke, with two single-ended 
boilers Rtted with Howden’s system of forced 
draught to work at a pressure of 1701b, Theowners 
were represented by Mr. James Stewart, their 
superintendent, and the vessel on leaving the 
ways was named the Strathmore are Roland 
Philipson, of Coldwell House, Harton, South 
Shields. 

On Monday, the 21st inst., there was launched 
from the Cleveland dockyard of Sir Raylton 
Dixon and Co., Middlesbrough, a fine spar-decked 
steel screw steamer which has been built to the 
order of Messrs. Edmund Haslehurst and Co., of 
London, for their South African trade. The con- 
struction of the vessel has been carried out under 
the superintendence of Captain A. Bice, the con- 
sulting engineers being Messrs, Jacobs and 
Barringer, of London. The aig dimensions 
are:—Length, 322ft. 6in.; beam, 40ft. 6in.; depth 
moulded, 27ft. llin., and the deadweight carry- 
ing capacity will be about 4600 tons. The main 
deck is of steel, the spar, poop, and topgallant 
forecastle decks of iron, and the bridge deck is of 
wood. She will be rigged as a fore-and-aft 
schooner, with steel masts, the pole topmasts 
being fitted with Sidgwick’s patent hinge arrange- 
ment for quickly lowering when passing under 
low bridges, such as those on the Manchester Ship 
Canal, &c. The engines will be fitted by the 
North-Eastern Marine Engineering Company, of 
Sunderland, the diameter of cylinders being Bin F 
36in., 57in., by 42in. stroke, with two extra large 
steel boilers working at 160 1b. pressure per square 
inch, As the steamer was leaving the ways she 
was named the mene | by Miss Maud Bice. 

On Saturday week the Waterford Steamship 
Company’s steamer Reginald went down the 
Mersey on her official trial trip, having had her 
machinery converted and two new high-pressure 
boilers fitted. The boilers are of steel, 14ft. 
diameter by 10ft. long each, provided with three 
patent furnaces, which are fitted with Hender- 
son’s patent furnace bars, worked by a separate 
engine. The cylinders are 23in. and 60in. 
diameter oe a egy with 45in. stroke. A 
bronze prope er has also been provided. The 
whole of the machinery has been approved by the 
Board of Trade for a working pressure of 160 Ib, 
per square inch. On the trial everything worked 
satisfactorily, the engines running 69 revolutions 
per minute, and indicating 1300-horse power, the 
speed averaging 124 knots. The hull of the 
vessel has had a very extensive overhaul, new 
decks being laid and new deck houses, &c., built, 
and all the passenger and other accommodation 
remodelled and improved. The inald is well 
known in the trade, and is a vessel of 940 tons 
gross register, 446 net; length, 240ft.; beam, 
82ft.; and depth 7ft. She has accommodation 
for twenty-eight first-class passengers, and doubt- 
less will be well patronised by passengers, The 
whole of the work has been carried ont by 
Messrs. David Rollo and Son, Fulton Eogine 
Works, to the specification of Mr. Andrew Horn, 
superintendent engineer to the Waterford Steam- 
ship Company, and under the personal super- 
vision of Captain W. S. Wade, who takes com- 
mand of the ship. Amongst the gentlemen 
present was Mr. C. Morley, the managing director 
of the company, who crossed the Channel for the 
occasion, and who expressed himself as highly 
pleased with the result of the contractor's work. 

There was launched on Saturday, the 19th inst., 
from the shipyard of Messrs. Cumming and Ellis, 
shipbuilders and engineers, Inverkeithing, a steel 
screw steamer, built to the order of Messrs. Wm. 
Jacks and Co,, iron merchants, Glasgow and 
Grangemouth, to run in their pig iron trade 
between Middlesbrough and Grangemouth. The 
vessel is of the following dimensions, 180ft. by 
27ft. 6in. by 13ft. 6in., and fitted with triple-ex- 
pansion engines having — 15in., 25in., and 
40in. by 27in. stroke, and large boilers 13ft. 3in. 
pM worked at a pressure of 1601b., and 

fitted with a large donkey boiler for supply- 
ing steam to the three steam winches, of Clarke- 
Chapman’s manufacture, having cylinders 7in. by 
12in. She carries a deadweight of over 800 tons 
on 18ft, 6in. draught, and has been built under 
Fone survey much in excess of Lloyd’s 100 Al 
Class, and yg wed stiffened, owing to the severe 
nature of the trade she is intended for. The 





vessel is of the raised quarter-deck type, having 
long bridge, topgallant forecastle, and short poop 
aft for the accommodation of the engineers. The 
officers are located under the bridges, their 
accommodation consisting of a saloon handsomely 
fitted up in pine and polished hardwood ; large 
commodious state-room for the captain and other 
officers, with a spare state-room for passengers, 
pantry, and other usual conveniences, The 
saloon is entered from an entrance-house on the 
main bridge, the forward portion of which house 
is fitted up as a large chart-room, and on top is 
fitted a flying bridge, from which the vessel is 
steered by steam steering gear, manufactured by 
Messrs. Alley and McLellan, Glasgow. The 
three a ~ — specially large ~~ = 
paar | ing and discharging of cargo, and the 

erricks are fitted on Tait’ | patent system. On 
the forecastle head a windlass by Messrs. McOnie, 
Greenock, is worked by messenger chain from one 
of the steam winches, and the anchors, which are 
stockless, are housed up the hawse pipes. In the 
way of hatches the ceiling is Seely vented 
with elm to withstand the wear and tear resulting 
from a cargo of pigiron, The vessel has water- 
ballast in the fore and after holds and after peak: 
the fore hold double bottom being built on the 
cellular system, while that in the after hold is on 
the girder principle, and the total capacity of the 
three tanks is 200 tons. As the vessel left the 
ways she was named Metal by Mrs. Jacks, wife 
of Mr. Wn. Jacks, M.P., after which the visitors 
adjourned to the builders’ offices, where the 
usual toasts were given and responded to. 








Roya INstTiTUTION,—The Friday evening dis- 
course at the Royal Institution on June Ist will 
be delivered by Professor Oliver Lodge, F.R.S. 


The subject will be ‘‘ The Work of Hertz.” The 
lecture will commence at nine o'clock. 
RoyaL METEOROLOGICAL Society, — The 


monthly meeting of this Society was held on 
Wednesday evening, the 16th inst., at the Insti- 
tution of Civil Engineers, Westminster, Mr. R. 
Inwards, F.R.A.S., president, in the chair, Mr, 
W. Ellis, F.R.S., read a paper ‘‘ On the Relative 
Frequency of Different Velocities of Wind,” in 
which he discussed the anemometer records of 
the Greenwich Observatory for the five years 
1888-1892, with the view of ascertaining the 
numberof hours during which the wind blew, with 
each of the different hourly velocities experienced 
during the period. The results of this discussion 
show that the wind blew for the test number 
of hours with the hourly velocities of ten and 
eleven miles. Mr. W. Marriott, F.R. Met. Soc., 
gave an account of a series of observations 
on the ‘ Audibility of ‘Big Ben’ at West Nor- 
wood,” which he had carried on for a period of 
five years. The clock tower at Westminster is 
54 miles distant from the point of observation in 
a north-by-west direction. The large bell ‘ Big 
Ben” was designed by Lord Grimthorpe, and 
was [cast in 1858; its weight is about 14 tons. 
It is 9ft. 5hin. in diameter, and 9gin. in thick- 
ness, its tone being E. The observations were 
976 in number, and were made at the hours of 
9a.m.and9p.m, The bell could be heard more 
frequently in the evening than in the — 
and on Sundays it was more frequently audible 
than on week-days. The direction of the wind 
most favourable for hearing ‘‘ Big Ben” was 
between West and North. The observations 
were also discussed in relation to temperature, 
moisture, cloud, and barometric pressure. A 
paper by Mr. A. W. Moore was also read on 
‘*Earth Temperatures at Cronkbourne, Isle of 
Man, 1880-1889,” 


INSTITUTION OF CivIL ENGINEERS: NEw- 
CASTLE-ON-TYNE ASSOCIATION OF STUDENTS.—The 
seventh and last ordinary meeting of this asso- 
ciation was held in the Durham College of 
Science, Newcastle, on May the 4th, Mr. J. R. 
gee A. — 2 _ —_ ey Mr. G.S. 

- Rogers, Stud. Inst. C.E., read a paper on 
‘* Water-tight Drainage, and the Disposal of 
Sew from Isolated Dwellings.” The author 
stated that he had chosen that subject as one of 

t and coming interest to all engineers in the 
forth, where sanitation was anything but 
perfect. Water-tight drainage was now being 
universally recognised by experts, as apart from 
disconnection with the sewer and ventilation, 
leakage from drainage into the subsoil was 
distinctly a danger, as such pollution had been 

roved to retain and germinate disease germs. 
Mr. Rogers then went on to show the advantage 
of cast iron pipes, when properly coated, over 
those of earthenware, and enunciated some of the 
principles of good sanitation, giving a descrip- 
tion of a drainage scheme, carried out in iron 
pipes, with the best size of pipes, details of venti- 
lation, gradients, disconnections, &c. A brief 
description of some of the different methods of 
dealing with sewage from isolated dwellings con- 
cluded the paper, for which the author was 
heartily thanked. After a short but interesting 
discussion, the annual business meeting of the 
association was held, and the following officers 
were elected :—President, Mr. C. D. Harrison, 
M. Inst. C.E.; vice-presidents, Hon. C. A. 
Parsons, M. Inst. C.E., Messrs. J. D. Wardale, 
M. Inst. C.E., J. B. Simpson, M. Inst. C.E., 
J. H. Barker, A.M.ILC.E., J. R. Baterden, 
A.M.I.C.E.; members of the council, Messrs. 
W. R. L. Forrest, Stud. Inst, C.E., J. Thompson, 
Stud, Inst. C.E., G. H. Sheffield, Stud. Inst. 
C.E., G. 8S. W. ers, Stud. Inst. C.E., and 
C. C. Markham, Stud. Inst. C.E.; hon. secretary, 
Mr. P. M. Pritchard, Stud. Inst. C.E., A.K.E. 
The annual report of the council, read by the 
retiring secretary, Mr. G. H. Sheffield, stated 
that at the end of the third year the association 
continued to make satisfactory progress. There 
were at present 154 members of all classes, as 
com with 155 at the end of last session. 
With regard to the students, the numbers had 
been well maintained, and 10 new students had 
during the year joined the association. The 
remainder of the report was devoted to a 
summary of meetings held, papers read, and 
works visited in the neighbourhood. The report 
was store. a vote of thanks to the retiring 
? 





THE PATENT JOURNAL. 
Condensed from “* The Faery oad Oficial Journal of 
a 4 


Application for Letters Patent. 

*,* When patents have been “ communicated” the 
name and address of the communicating party are 
printed in italics. 


9th May, 1894. 


9145. Hor-arr Enorves, J. Wakefield, Colwick. 
9146. Strays for Srep-Lappers, R. Whitaker, Man- 


chester. 

9147. Jom for Saeer Merat, J. Gittings, W. 

Gittings, and J. Chilton, Wolverhampton. 

9148. Support to the Anke for Sxatina, G. M. Gibbs 
and M. Stern, Birmingham. 

9149. Ramway Dertonatina Sienat, T. Tallyn, 
Bristol. 

9150. Curtine or Siicinc Hams, Brean, &c , G. Buik, 
Dundee. 

9151. Heatino Warer, J. H. Langlands and A. L. 

Peacock, Dundee. 

9152. Tza Inrusers, E. Goldstraw, Derby. 

9153. PotisHinc Drainkino Grasses, E. Wilson, Lanca- 

ire. 

9154. Lerrer-carp, R. C. Frost, London. 

9155. Tea-pots, J. M. Young, Glasgow. 

9156. Fiy-paper, J. Ellis, Hull. 

9157. Drittinc Hoes in Stocks of Brooms, G. and 

T. Shaw, and J. P. Ditchfield, Manchester 

9158. Rotters for TRaversinc LeatHers, A. Craven 
and J. Gargan, Bradford. 

9159. SHampoorne Comp, H. Boeger and G. Beneké, 

anchester. 
9160. Rock-Borinc Macuines, F. Scott, Sheffield. 
9161. CLosinc Enve.opes, W. H. Blackwell, Man- 


chester. 

as Kertries for Heatinc Liquips, E. Goldstraw, 

rby. 

9163. Forminc Cavities in Tires, W. and H. Jones 
Birmi m. 

9164. Boxes or Cases for Wines, D. M. Mackay, Bir- 
i 

9165. ComBINING a CIGAR-CUTTER and Matcu-pox, G. 
R. Unite, Birmingham. 

9166. VENTILATING Fans and BLowers, W. E. Kochs, 
Cardiff. 

9167. BrusHes, A Kent, Kew. 

9168. Carpinc Enoines, J. Siddall and T. and J. 


Potter, Manchester. 
9169. remem for BaRRELS, C. P. Smith, T. Hulme, 





and J. pson, 

9170. Covers of Pneumatic Tires, W. Evans, Man- 
chester. 

=. Siipinc Winpows or Sasues, W. Whitley, 


e iy. 

9172. Dress Steets, H. C. Davidson, Wrotham. 

9173. Connectinc Storrers to Cans, H. W. Ludlow, 
Birmingham. 

9174. Box for Packets of Ngepigs, J. Morgan, G. C 
Morgan, and G. H. Vasey, a 

9175. SapDLEs, J. Trees and Brace, Windle, Blyth, and 
Co., Birmingham. 

9176. WasHinG Macuixe, T. Cowburn, Gloucester. 

9177. The Dupiex, J. Potter, Birmingham. 

9178. Measurnine Evecrric Currents, A. G. Water- 
house, London. 

ag ---tylaaeea the CoLour from OL, A. Wendtland, 

n. 


mdon. 
9180. Packinc Macuines, W. Harris and A. Smith, 
London. 


nm * 
9181. Loom SHEppING Motions, &c., P. F. Baynes, 

Halifax. 
9182. SinGLe-RipBEeD CycLe Cranks, W. J. Timson, 

‘irmin; 


B r4 % 

9188. PREPARATION of Fiour, W. G. Dunn and Brown 
and Polson, Glasgow. 

9184. ELEcTRIcAL Conpuctors, &c., G. Wilkinson, 


mdon. 

9185. Looms for ‘‘ Terry” Fasrics, J. Kippax and J. 
Ripley, London. 

9186. CaLcrntnc Lime, &c., W. Cliff and M. Manna- 
berg, London. 

9187. CicareTTe Booxs, L. Laferme. — (J. Laferme, 
France.) 

9188. Wire Nerrixe, W. Filmer, London. 

9189. FLusHING AppaRatvs, J. Jones, F. T. Farrer, 
and W. W. Brown, London. 

9190. Pitt countinc Device, W. P. Thompson.—(H. 
Lamprecht, Germany.) 

9191. WaTER-cLosets, J. H. Lees and A. P. Sheffield, 
London. 

9192. Lamp Saves, L. C. Rentoul, Liverpool. 

9193. Eye-ciasses, F. Redl, London. 

9194. Covers for Backs of Booxs, H. R. Dehn, Man- 
chester. 

9195. StaRcHING Macuings, A. Conkling, London. 

9196. CaRVIsG-FoRK GuaRDs, A. B. Ball and J. E. 

, London. 
9197. Propuction of Gases, H. and 8. H. Hawkins, 


naon. 

9198. Maxine Bricks, B G. Davis-Cooke, Colomendy. 

9199. Funne., R. 8. O. Bramwell, London. 

9200. Maxine Guano, M. Zingler and W. Chattaway, 
London. 

9201. VessELs or Recepracues for Foon, C. F. Clark, 
London. 

9202. PrLaiTiInc Macuines, W. H. Farmer and G. 
Taylor, London. 

9203. SHears, J. Watt, London. 

9204. Rac-TEaRING Macuines, H. Harman, London. 

9205. Steam and Hot-water Corts, W. G. Cannon, 


mdon. 

9206. Penciis, W. H. W. Denne, London. 

9207. Rorary PrRinTING Macu:ne, J. Michaud, London. 

9208. TRAVELLING Hancers for Doors, J. T. McCabe, 
London. 

9209. Bunsen Gas Burners, F. Graf, London. 

9210. Kins for Burning Cement, &c., E. Cramer, 
London. 

9211. AtomisERs, J. H. Scharling, London. 

9212. Button Fasteners, A.J. Boult.—(F. H. Thier, 


Germany.) 

9213. Prinrinac Presses, J. Y. Johnson.—(Faber and 
&chleicher, Germany.) 

9214. LuBRicaTING APPARATUS, C. A. Day.—(P. &. 
Whiting, United States.) 

215. Crrcuit ContTRoL for ELectric Macuings, C. E. 

vis, London. 
9216. ApvEeRTIsING, A. W. Hall, London. 
9217. PyroLator Propucts APPLICATION, C. Jousset, 


mdon. 

9218. LowEerRine Cranes, W. J. Allen, D. Williams, and 
A » London. 

9219. Sarety Lock for Pockets of Garments, W. H. 
Saulez, London. 

9220. Pountain Pens, D. Arriaza, London. 


10th May, 1894. 


9221. ILLUMINATED Wartcu, E. G. Routley, London. 

9222. KnitTep Surrts, J. H. Cooper and J. A. and A. 
Corah, London. 

9228. Stanp for UmBRELLAaS, W. P. Thompson.—(@. A. 
Pollacsek, Germany.) 

9224. Sarety Fasteninos for Winpows, R. W. Duncan 
and J. Graham, Liverpool. 

9225. KeysBoarps for Pianorortss, &c., P. J. Mouw, 
London. 

9226. Pepat Cup for Cyciists, J. Youngson, New- 
castle-on-Tyne. 

9227. Tires for Bicycues, T. 8. Payne, Swansea. 

9228. Economicat GLUE BrusH CLEANER, T. J. Holmes, 

9290. Os Ew H. Maudsley, A 

. CARDING ENGINES, udsley, n. 

9280. DovUBLE-acTIoN FILLERS, J. Geese Hiatt 

9281. Coat Scutriz, H. Bessell, Bristol. 

9282, Ssoret Fasteninc Device for Bracetets, C. 





9235. Sewer Pips, A. C. Turley, Lancashire. 

oo Brusues, G. and T. Shaw and J. P. Ditch- 
e 

= ey —Lmge H. ee, Halifax. 

9238. Got¥ CiuBs, C. Spinks, Glasgow. 

9239. Causine Motion of Waves to Esect Water from 

a Boat, A. A. Holdsworth, Hull. 

. Revease Ciip Brock, H. ©. Peake, Walsall. 

9241. Wark, J. OC. Sellars and C. A. Ropes, Liverpool. 

9242, Fuii-way Vatves, G. H. Kendall, Huddersicld: 

9243. Inpicatine by Sounp Sicnats a Suip’s Course 

in Focoy Weatuer, W. Armstrong and A. H. San- 

sum, Bristol. 

ont. FLExiBLE Suartine, E. L. Pease, Stockton-on- 


‘ees. 

9245. Peaainc Macuinegs, D. A. Berry, Manchester. 
=e ig or Tre for Cavity WALLs, T. Taylor, Man- 
chester. 

9247. Macuinery for Preparine Corton, A. Hitchon, 
Accrington. 

9248. VENTILATION and Purirication of Sewers, L. B. 
8. Lonsdale, Mold. 

9249. Woop-cRaIninc Process, W. Bottcher, Berlin. 
9250. Optaintne Satt from Bring, R. Hodgson, Bir- 


ming s 
9251. Winpow Sasues and Frames, J. Brider, Tun- 
e 
— Ccnsnans and O1Lers for Switcues, H. Williams, 
Ww 


92538. Revotvine Hixce for Wiypows, L. Rintoul, 
Falkirk. 

9254. WaTeR-cLosets, J. Howie, Glasgow. 

9255. Cycte Hanpizs, J. Sinclair, Glasgow. 

9256. Spinwine and Dovsiine Corton, B. Whiteley, 
Manchester. 

9257. Wueeis, W. Reader, London. 

9258. Hogs and other Impiements, C. Milner.—(2. 
O’Brien, India.) 

9259. Startine Gas Enoines, A. Earnshaw and T. Old- 
id, London. 

9260. éycLe Lamps, G. H. W. Davis, Birmirgham. 
y261. Pratinc Artictes with Merat, 8. F. Pichler, 
London. 

9262. KNIFE-CLEANING Macurne, J. Holroyd, London. 
9263. Bocies for Rartway Stock, J. H. Greathead 
and B Mott, London 

9264. Winpow Dxavont Preventer, W. H. Thrift, 


9265. (Waren-riont Speaxkino Tuses, H. A. Cutmore, 
ni 


mn. 
9266. StreREoGRapPHIC Pictures, G. O. Neal.—(J. W. S. 
Neal, France.) 
9267. Mitirary CarTripcz Boxes, L. W. Broadwell, 
London. 
> | cr for Penciis, &c., C. J. Barham 
en 


9269. DEvIcE for ADvERTI:ING Purposes, J. W. Hurst 
Lond 


on. 
9270. Maxkinc PHotocrapuic Piates, 0. Magerstedt, 
ondon. 

9271. CasEMENT Winpow, W. James, London. 

9272. Dampinc InstRuMENTs, F. A. and H. Nalder, 
C. W. S. Crawley, and A. Soames, London. 

9273. Construction of Wrovcut Iron Puuteys, J. 
Mackie, Reading. 

9274. Propuctnc Peat Briquetres, E. Stauber, 
London. 

9275. Cyanipgs, H. W. Crowther, E C. Rossiter, and 
G. 8. Albright, London. 

9276. Frame for TrRAvELLING Trunks, E. Becker, 


mdon. 

9277. Cranks, &c., for VeLocipepes, C. A. Edwards, 
mdon. 

9278. Batinc Presses, J. Watson, London. 

9279. Votrna Screens for Po.tuine Station, T. Wilf, 


London. 
9280 Measurine, &c., Distances, E. I. Everett, 
London. 
9281. CLEANING Suips, C. Borm and L. Borm, 
London. 
Siepce Svurrort for Sxaters, K. Ullrich, 
mdon. 
9283. VENTILATOR for Boots and SHoxs, 8. Joseph, 


ndaon., 
9284. GarpeN and Liquip Syrincss, F. Breeden, 
ndon. 
9285. Manuracture of Eectropes, C. Kellner, 
n. 


9286. Car PLatroras, C. A. Gould, London. 

9287. Car CovPLers, C. A. Gould, London. 

9288. Rartway Cars, C. A. Gould, London. 

9289. Rattway Cars, C. A. Gould, London. 

9290. Screw PRopre.uers, J. Roud, London. 

9291. Inpico-wHITz, J. Y. Johnson.—(The Baclische 
Anilin and Soda Fabrik, Germany.) 

9292. ELecrro.ytic Ceuus, E. A. Alien, London. 

9298. Garpen Syrinoss, J. H. Golding and Croggon 
and Co., Ld., London. 

9294. Pyeomatic Tires, C. K. Welch, London. 

9295. Evectric Crctz Lamps, H. H. Lake.—(G. Mayr, 
United States.) 

9296. Boores for Raitway Veuicuss, H. H. Lake.— 
(W. A. McGuire, United States. 

9297. Apparatus for Gas Burners, J. Willatt, 
London. 

9298. Drivixc Mecuanism for VeLocipepss, C. Lock, 
London. 

9299. RecorpiInc PARLIAMENTARY VoTEs, W. H. Howe, 


London. 
as oa with Damp-proor Linine, J. Harrington, 


ndon. 
9801. Macuines for Carvinc Marsie, A. Guattari, 
ndon. 


llth May, 1894. 


oe. The DetacHABLE Post-wRaPrER, J. McCullagh, 

way. 

9308. Removinc Derects from Tin Puiatis, A. J. 
Maskrey, Bristol. 

9304. ARTIFICIAL STRETCHED Ear-DrvuM, H. Leigh, 
Manchester. 

9305. Vapour Enaines, W. Dickinson, Newcastle-on- 


Tyne. 
9306. Construction of Cycxzs, T. Giles, Newcastle-on- 


e. 

9807. The Wepce Brakz, D. Golden, Burnley. 

9308. VENTILATING Screw Fans, R. J. — London. 

9809. Pweumatic Trres for VeLocirepss, W. D. Bo 
London. 

9810. Barrec Stopper, T. W. Hazlehurst and 8. 
Barnes, O) > 

9811. Proputsion of SreamsnHips, &c., C. Menzies, 


‘ow. 
9812. Knitrinc Macuines, G. Stibbe and J. Howe, 
G Ww. 
9318. DistrrisuTinc Liquips, W. F. Charles, Lough- 
borough. 
= Russer Sore for Gotr Boots, T. Rutherford, 
Ww. 


9315. Divine Apparatus, 8. Davidson, Glasgow. 
9316. Construction of Frre-PRoor Hearts, C. C. 


Barras, field. 
9317. The Strixine Pirz, W. George, Swansea. 
9818. Water Gavucss, C. R. Winn and A. Mousely, 


gham. 
9819. CarRiaGE and Cycie Lamps, H. O. Tilley, 
Leicester. 
9820. Curtina Grass, 8. Oldershaw and H. Clarke, 
Leices' 


iter. 
9821. Hypravtic Brusnes, T. Brayshaw, Man- 


ester. 
9822. Vatves for SypuHons and the like, A. Boecler, 
anchester. 

9828. Gas Enorves, N. B. J. Peacock and H. M. 
Dinsdale, Liverpool. 

9324, DispLayine Notices, J. White and H. T. Middle- 
ton, London. 

9825. Hanpuss for Bacs and Casss, J. B. Brooks, Bir- 


9826. Scr S.rpes and Rives, J. Cooper, Birming- 
9827. Lockixe Bicyciss, &c., C. R. Hall, jun., Bir- 








president, Mr. J. Watt Sandeman, M. Inst. C.E., 
and retiring secretary, Mr. G. H. Sheffield, Stud. 
Inst. C.E., concluded the meeting. 


ag ay London. 
9283. Tue Cusnion, R. G. Neil and Son, Glasgow. 
9234. MEaT , C. Peace, Birmingham. 





mingham. 
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B. Hooker, 


9828. Apraratos for ELEcrRoLys!s, 
London: 
9329. Bicycuists’, &c., Hotpay, G. D. Adams, Chel- 


9380. VaLve for IxrLatmxc Tires, M. Rath, Birming- 

essl, VesriLatixo Warerrrroor Garments, 8. Miller, 
Leeds. 

9332. Apparatus for PLayinc Crogvert, A. J. Altman, 


on. 

9338. Stoves for Lavnprres, M. Shearer and F. J. 
Rumsey, London. 

9884. Arracuinc Castors to Furniture, C. Copus, 
Lond 


ion. 
885. Pwevmatic Horse Cortar, A. B. Verrier, 


ion. 
9886. Bicycie Suprorts, F. C. Halbach, London. 
887. Cornkinc Macurxes, E. Mazure, London. 
838. Poriryinec Sewace Water, 0. Schmidt, Liver- 
y 


330. Prevenstinc Horses Runsinc Away, W. T. 

Kirkman, Liverpool. 

9340. InDIA-RUBBER Proorep Coats, N. Knowles and 
J.C. Milne, London. 

9841. Putters, C. Wilson, London. 

9342. ELvecrricat_y CoaTine TcsBgs, R. Heathfield and 

. 8S. Rawson, London. 

9343. Umprewias, J. Conaty, London. 

9344. oe for Contarnine Crrcucars, T. Byrne, 
Lon 


ion. 

9845. CoLLapstBte Music Sranp, A. G. Wallis and E. 
R. Wilkins, London. 

9346. Friction Civrcues, E. H. Q. Henriques, Man- 


e r. 

9347. AgrraL Macutwnes, H. 8. Booth, Manchester. 

9848. Execrric Licutinc, A. Wilson, London. 

9349. VertrLatinc CLosep Spaces of Sreamsuirs, C. 
Landreth, London. 

9350. Apparatvs for Exvecraic Licutine, A. Ford- 
Lloyd, London. 

9351. Apparatus for Testrnc TELEPHONE Liwvzs, C. 
H. Elliot, Kent. 

9352. WasTE-PREVENTING, &c , CisteRNs, H R. Chubb, 


London. 
9353. LeaTHerR and Fur Waistcoats, A. 8. Phillips, 
London. 
9354.. VELOcIPEDE and VenicLe Lamps, V. Croizat, 
ion. 
9355. Stream Jets, C. F. de Kierzkowski-Steuart, 
Lond 


on. 
9356. Steam Generators, G. H. Harrison. London 
9857. Exrecrric Arc Lamps, W. and E. Rowbotham, 
Manchester. 
9358. Garters, W. Rowbotham and M. B. Dickson, 
Manchester. 


9359. Yarn Potisnine Macurnes, R. Liddle, London. 

9360. Lamp Sroves, C. M. White.--(J. Hirschhorn, Ger- 
many ) 

9861. Derective and such like Cameras, J. J. Hicks, 
London. 

9362. Evecrric Atarm Cuocks, 8. 8. Bromhead.—(F. 
Beuner, United States ) 

9368. Breecu Action for Guns, J. Casey, London. 

9364. Lusricant, D. Young.—{J. Marivs, Italy.) 

9365. — Bortnc, &c., Macuuves, W. E. Everitt, 

on. 

9366 Apprxc Appttance, C. J. Wahab, London. 

9367. Pre for Fastentrnc VaLances, E. Spinney, 
London. 

9368. Evecrric Fvses, F. Brain, London. 

9369. Borrtisc Macuines, C. W. Clayton and R. J. 
White, London. 

9370. Manvuractcre of Barre s, 8. 0. Cowper-Coles, 
London. 

9371. Preventinc the DispLacement of Ral_tway 
Sueerers, L. G. Bauchal, London. 

9872, Rattway Switcues, G. B. Ellis.—(E. W. Stoney, 


india ) 
9873. CanpLe ExtincuisHer, A. E. T. Schulze, 


on. 

9874. Apvertisinc, C. C. Jones—(E. H. Jones, Cape 
Colony.) 

9875. Cycies. H. E. Ashbee, London. 

9876. SrretcHer for BLinp Lorps, 8. Tither and J. 


man, London. 

9377. Pens, C. F. Veit, London. 

9378. Bouts, T. Pink, Londoa. 

9279. Emsprorpery, G. F. Redfern.—(Krautheimer and 
Co., German 

9380. Manuva Recorpers and Cash Drawers, H. M. 
Geiger, London. 

9381. Boor Macutnes, H. J. Haddan —(The Goodyear 
Shoe Machinery Company, United States ) 

9382. Tune-sHEeTs for Musica Instruments, A. 
Amthor, London. 

9388. Bicyctes, H. H. Lake.—(J. Branson, United 
States.) 

9384. Esector Biapes of Linotype Macuings, The 
Linotype Company, Ld., and O. V. Sigurdsson, 
London. 

9885. Cycizs, G. F. Gray. London. 

9386. Pantour Game, H. R. Fisher, London. 

9387. Compustion of Fvet, C. Schmitz, London. 


12th May, 1894. 
9388. Boor Trees, R. Molenkamp and J. I. Lucking, 
London. 
ee for Hot-water Crrcvcatioy, 8. Wilson, 
9390. Covrtinc for Tires, R. Cunningham and J 
Mitchell, Belfast. 
9391. CaaLxinc, &c, Briuiarp Cue Tips, A. Bart. 


‘ton. 
9392. Feep-waTer Ixsectors, A. Green and J. Baker, 
Manchester. 
= SQuUARE-RIGGED Suips or VessFis, J. Hamilton, 
Ww. 
9394. Apparatus for Sproutine Szrps, A. Baranowski 
and A. Silbermann, London. 
9395. Vatves, T. E. Pye and C. E. Sculle, Man- 
chester 


9396. Contirvovs WIRE-DRAWING Macuing, L. F. 
Dobler, London. 

9397. Toy, W. Jones, B ham. 

9398. Postat WRaPPERS, ENVELOPES, 
Walters, Liv: ll. 

9399. Erecrric Tramway Apparatus, A. Dickinson, 


&c., W. M. 


9400. Bramcrir Lampsookr, G. Ramsay, Glasgow. 

9401. Burtox, G. F. Pope, Bristol. 

9402. Maxine Buttons, W. Gillies and T. H. Leth- 
Bristol. 


9403. Pomps for O11. Encrves, W. H. Scott, Norwich. 

9404. Vewr Cover for Saucepans, I. K. Rodgers, 
Bradford-on-Avon. 

9405. Pwecmatic Tires, H. H. Waddington, Hyde. 

9406. Proputsion of Marine Vessexs, A. Vogelsang, 


ion. 
9407. Exureitinc Printep News, &c., P. Cornish, 


on. 

9408. Destruction of Anmat Lire in PLants, W. O. 
Wood and J. McKirdy, Anerley. 

9409. Door and Tuse Jornt for WaTER-TUBE BoILeRs, 
W. E. Napier, London. 

-—~ Griprine Corps, C. H., G. H., and I. Cutting, 


rby. 
9411. ORE-pREssInc Macuinery, J., 8., P., and J. 
Rodda, jun., Cornwall. 
9412. Securuve Tires to Cycie Ris, R. 8. Wood, Man- 
chester. 


9413. Suspenpine Lerrers for Apvertisine, A. Field, 
Nottingham. 

9414. Steam Tramway Enorves, J. Townsend, Darwen, 
Lancashire. 

9415. Drain Pipe CLearine Apparatus, F. C. Lynde, 


Manc r. 
2416. “‘Swirts” of Rac-crinpinc Macuinss, J. Iling- 
ax. 


9417. CycLometers, H. D. Fitzpatrick.—(W. N. Beard- 
sley and D. D Moulton, United States. 
418. Hoss AtracuMents, J. G. von Hofe, Glasgow 
9419. Fitter, W. Dalton, Blackpool. 


| 9420. Crostixnc Carriace Winn ws, J. K. Jackson, 


y- 

9421. Fisuine Rop Joint, W. Turnbull, Edinburgh. 

9422. Rovine FRaMEs, 8. Dyson and J. Eckersley, 
Mancheste! 


r. 
9428. Prope.tine of Toys, J. Lane and J. Potter, 
9424. Cooxine Apparatus, W. Saurin and C. J. Chubb, 
London. 
9425. VeLocirpepe Gear, R. H. Wood and J. G. Seex, 
London. 


9426. Fire Hyprants, F. W. A: , London. 

9427. InrLamamaBLe Liquip Enoinss, H. Robinson, 
Manchester. 

9428. Surps’ Ganeways, A. H. Lowe, Glasgow. 

9429. CrcLe Pepa.s, W. D. Bohm, London. 

9430. Button Fasteners, G. Rasche, Germany. 

9431. Removas_e Tops or Mounts of Jues, H. K. 
Barker, London. 

9432. Instanransous Suutrers, T. V. Jensen, C. 
Hansen, and S. J. Jensen, London. 

9483. Dress Hooks, 8. Wiener, Manchester. 

9434. Toy Provecror for Arrows, J. Billingsley, 
London. 

9485. VENTILATOR for Bur_p'Nas, V. Knowles, London. 

9436. Mawuracture of Wurre Svcar, &c., E. Htibner, 


ion. 

9487. ReovuLatine Execrric Giow Lamps, H. Lea, 
London. 

9438. Boxes, G. A Farini, London. 

9439. Boot, &c., Brusninc Apparatus, E. T. Owen, 


on. 

9440. Securinc Tires to Waee.s, J. B. Labourdette, 
London. 

9441. Propuctiow of Dys-sturrs, H. E. Newton.— 
(The Farbenfabriken vormals Friedrich Bayer and Co., 
Germany ) 

9442. Presses for Poncuinc Purposes, A. Keats, 


mdon. 
9443. Mawvractcre of Covountne Matters J. Imray. 
R. Vidal and La Société Anonyme des Matieres 
Colorantes et produits Chimiques de St. Denis, France.) 
9444. Braces, R. W. Brett, London. 
9445. Braces, R. W. Brett, London. 
9446. Carps for MusicaL Iystruments, F. A. Richter, 


ion. 
9447. Pexrorminc AnrMAL Apparatus, H. A. Marvelle, 
mdon. 
9448. Kyire for Siicinc Beans, &c., H. J. Terry, 
on. 
9449. Means for Savinc Lire from Fire, A. Mooney, 
ion. 
9450. Epce-sertinc Macurxes, P., A., A., and F. Cave, 
London. 
9451. Osrarninc Power from Sea Waves, R. Ballard, 


mdon. 

9452. Braxtxo Bosatns, F. W. Golby.—(4. Westerheide, 
Germany.) 

4 eee Srations in Trarys, T. Elliott, 


ndon. 

9454. KircHen Cooxine Ranczs, J. Topham, London. 

9455. PrREsERVING BurLprnes from Decay, R. Hauers, 
London. 

9456. Fuse Box for Evecrric Wires, C. N. Russell, 
London. 

9457. Apparatus for Dryine Licutinc Gas, J. Bueb, 
London. 

9458. Sronattiye Apparatus, 8. O. Cowper-Coles, 
London. 

9459. SrRaIGHT-BAR KNITTING Macuines, H. Kiddier, 


on. 
9460. Trusses, M. Knowles.—(Z. M. Winn, United 
t 


3. 

9461. Fastenrvcs for Boots and Sxoes, W. Fletcher, 
London. 

9462. Supportinc Nets, F. H. Ayres and H. Pitts, 
London. 

9463. a the Seats of Cuairs, W. Droeser, 


London. 

9464. Home Trainer for VeLocipepes, G. W. Tarver, 
London. 

9465. Grips or Ciutcues for Castes, &c., J. Forster, 
London. 

9466. Mzasvrinc the Ranor and Heour of Distant 
Ossects, H. H. Lake.—(The American Range Finder 
Company, United States.) 


15th May, 1894. 


9467. Lear Turwer, C. Ricci, London. 
9468. Stoninc Macuine, J. Robinson, jun., and J. Gray, 


on. 

—- — en the Heets of Boots, W. 3. Dorman, 
S ord. 

9470. BitutaRD TaBigs, T. C. Beeley, Manchester. 

9471. CourLinc SHarts to VeHicixes, W. Guede, Not- 
tingham. 

9472. Taps, J. T. Beck, Bradford. 

9473 Foot or Hanp-poweR Darivixc, W. Wellens, 
Oldham. 

9474. ToasTING ARRANGEMENT, N. Davis, Birmingtam. 

9175. Lock Nut, A. Eastwood and I. M. Liveey, Ash- 
ton-under- Lyne. 

9476. Rerarcerator, J. Y. Johnson.—(J. EF. McLauyh- 
lin, United States.) 

9477. ~ Frames, J. Montgomery and J. Taggart, 

elfas 
9478. CanpLesticks, J. Clevely, Nottingh -m. 
9479. Trvtinc or CoLovuRine PaotTocaaPrHs, R. Bird, 


ereford. 
9480. Gas Merers, W. Cowan and W. H. Cowan, 


9481. SecurIvc UmBre.ias, J. W. Moore, J. A. Figg, 
and F. W. Rawstron, Bradford. 

9482. Cycre Hitt-cuimpinc Srimeace, W. Dowland, 
Abergavenny. 

9483. Coat Box or Vase, J. T. M. Hircock, Birming, 


9484. CLEANING and Po.isHINe Boots, &c., D. Fleming, 
Bridge of Allan. 

9485. Lirtine Gear, F. J. Eastmead and A. M. Hunt 
Bristol. 

9486. Mitx Srgrivisixc Apparatus, J. P. Thomas, 
Cheltenham. 

9487. Stopprve Trains, T. H. Aggett and F. Drake, 
Teignmouth. 

9488. Bicyc.zs, 8. Pad. C. Bennett, United States.) 

9489. Wueexs, I. M. W. Bourke, London. 

9490. Puriryine and Hzatinc Feep-water, F. Sykes, 


ley. 
9491. VenTiLaTeD Dis and Cover, C. J. Neale, 


9492. Wicxs, J.T. Murray, Birmingham. 
a for We_tsand Carmwyevys, W. 8. Freeman, 
ti 


9494. SECURING DETACHABLE Trres, A. Black, Glas- 
gow. 
9495. Tue Ser-actisc Corxscrew, A. Fenton, Bir- 


9496. Pweumatic Tires for Bicycuzs, P. A. Craven, 
London. 

9497. Cuarr Cutters, W. Wilson, Bedford h. 

9498. Ratsine, &c., CaRRiace Wrixpows, C. Flower, 


Glasgow. 

9499. Cases for Horpinc Cutiery, J. C. Wain, 
Sheffield. 

9500. Pecs for WarpRopes and Ssop Firitycs, C. 
Wilson, London. 

9501 Rattway SIGNALLING Apparatus, C, L. Fielder, 
Kingston-on-Thames. 

9502. Spikes and Naits, C. A. Allison.—(—. Floyd, 





9503. CARTRIDGE SHELL Crimpers, W. H. Nichol, 
London. 
9504. Hook for WEARING-APPAREL, I. A. Margesson, 
on. 
9505. Gas Burners, J. J. Newman and P, F. Newman, 
London. 
9506. Saw-crinpinc Macuings, &c., ©. C. Newton, 
950 Foe Srencu Traps in ree 4 Morgan; 
. FLUSHING CH PS D. ; 
ee Serre Foon to Bones, de, 7, Rowland 
. SUPPLYING Foop onses, &c., T. 
London, ‘ , 1 





9509. Ligut Merauiic Prop for Bicycies, A. McLean, 


ndon. 

9510. Burners for Lamps, 0. Imray.—(H. Binney, 
United States.) 

9511. 2RESERVING TimBER from Decay, H. C. Stephens, 
London. 


9512. AnITHMOMETER, R. E. K. Shekleton, London. 

0513. Sarety Pris, M. Burger, London. 

9514. Notg-BooK Penciis, A. S. King, Norwich. 

9515. Razor Strroprina Devicss, J. R. Watts. 
Schmitz, United States. 

9516. NON-CONDUCTING 
M. H. Jones, London, 

9517, Dravent Creator and Gas Lamp, M. Tibbitts, 


on. 
9518. Governors, G. J. Altham, London. 
9519. Construction of Fitterine Beps, T. Cosham, 


London. 

9520. Friction Ciutcs, W. H. Cranstone and W. R. 
Hay, London. 

9521. Automatic ConTROLLING Brake, W. H. Cran- 
stone and W. R. Hay, London. 

9522. Goir CLus;, C. Blathwayt, London. 

9523. Revotvinc Cows for CHimneys, J. Childs, 


OVERING for Steam Pipes, F. 


Londo 
9524. Maxinc Patrerns on Fasrics, L. Schaefer, 


on. 

9525. Grinpinc Meratuic Batts, H. H. Lake.—(Cleve- 
land Machine Screw Company, United States.) 

9526. Compound Epi Bie Fats, A. W. Winter, London. 

9527. ConTroLuina Carbine Enornes, J. E. Prest, 


London. 

9528. BHooxs and Eves, 8. J. Slade, London. 

9529. Dyg-sturrs, S. Pitt. —(L. Cassella and Co., 
Germany.) 

9580. a H. W. Holland and T. Woodward, 


London. 

9531. Securninc Srretcuers of Boats, J. H. Clasper, 
London. 

95382. MetaLitc Packinc Rinos, A. J. Boult — (1. 
Michalk, Germany ) 

9533. CENTRIFUGAL SEPARATORS, ©. Linders, London. 

9534. Current Meters for AccumuLatoRs, A Kolbe, 
Liverpool. 

9535. Muxine Toots, M. Hardsocg, London. 

9536. MerHops of Trearinc Leap Ores, A. G. Fell, 
Liverpool. 

9587. Fire-arms, 8. McClean, London. 

9538. Hyprooen Gas Macuines, H. R. 
Liverpoo! 

9539. MecHANICAL MusicaL INsTRUMENTS, E. Paillard, 
London. 

9540. INcanpEescent E.ectric Lamps, A. H. Pollen 
and A. Dunolly, London. 

9541. Brusmxs fur Srove Po.isxrnce, C. Phillipsbourne, 


Pomeroy, 


on. 
9542. Fixe ExtincuisHisa Compounps, A. C. Schu- 
macher, London. 
9543. AppLyinc Backinec Srrirs to Booxs, A. L. 
Gorver, London. 
9544. Paper Macpinzs, P. Jensen.—(0. M. C. Todiesen, 


Norway.) 
9545. KiLNs Baucheére, 
on. 

9546. Kitns, H. J. Haddan.—({The Columbian Pottery 
and Brick Kiln Company, United States.) 

9547. Dress Support, H. J. Haddan.—(H. Loeler, 
Germany.) 

9548. Manouracture of CeL_u.oip CLorarne, J.C. Piitz, 
London. 

= painted Rotiters, E. W. Malpass, 


ndon. 
9550. Raitway Covupitnc Burrers, A. B. Ibbotson, 


for Burninc Cement, A. 


on. 
9551. Strive Boxes, H. Jones, London. 


16th May, 1894. 


9552. An Improvep Drain Trap, J. P. Fenwill, 
Bristol. 

9558. VeLocipepes, R. R. Gubbins, Belvedere. 

9554. Prate Guass Manvracture, W. W. Pilkington, 
Liverpool. 

9555. Wisi ow Bitnp Ro.ugr, J. Cook, St. Helens. 

9556. CHimney Down-pravont Preventer, R. M. 
Robson, Leeds. 

9557. Steam Vatves of Pumps, &c., R. Richardson, 

lasgow. 
9558. HoUsEHOLD Rerricerator, &c., H. T. Grainger, 


on. 
9559. Lawn Mow1no Macutves, W. Reid, Aberdeen. 








SELECTED AMERICAN PATENTS. 


From the United States Patent Office Official Gazette. 





517,439. Dynamometer, J. A. Cross, New York, N.Y. 
—Filed March 18th, 1892. 

Claim.—The combination of a rotary shaft, a collar 
m thereon, and also a hub o. both of which are fixed 
to said shaft, a pulley 1, whose hub / is loose upon 
said shaft, cylinders s, pistons r, and piston-rods ¢ alt 





carried upon said hub o, spokes belonging to said 
pulley A, and pressing upon said piston-rods, a gauge }, 
pipes y fixed to said gauge, — y carried by and 
communicating with said cylinders, and a trunnion :, 
connecting the said pipe y with the pipes y’. 


517,885. Device ror Fasteninc HAND-HOLE PLATES, 
-§ W. Pratt, Brooklyn, N.Y.—Filed March 8rd, 
1898. 

Claim.—{1) A steam generator having a header and 
inclined tubes, hand-open openings in said header in 


517, 885 ] 





axial line with the tubes, and a cover-plate and‘clamp 
secured 





with the universally jointed bolt, as set forth# 





RS 
——————— 


(2) A steam generator having a vertical h 
inctined connected tubes, the hand-hole pron 
said header —_ formed in axial line with the 
inclined tubes and fitted with a cover-plate and clam) 
connected by a bolt arranged at right angles to the 
face of the header and unive: jointed to the 
clamp, substantially as and for the p set forth 
(3) Aclamp or yoke for cover-plates of ckeam boilers of 
greater diameter than the opening, having two of its 
rallel sides reduced combined with a securing bolt 
aving a ball-bearing head upon which the yoke is 
free to oscillate when adjusted to place, and a 8q) 
portion which prevents it from turniog when in place 
as set forth. (4) A clamp bolt fur securing a cover: 
plate constructed with a ball-bearing head and q 
shank or body of less diameter through the plats 
aperture whereby the bearing faces of the nut and 
plate are brought in uniform contact, and any laterial 
strain on the ed portion of the bolt’ relieved 
as set forth, 


517,890, Gas on HyprocarBon Motor, W. Sch 
Ober-Ursel, Germany.—Filed November 10th, 1899, ° 
Claim.—(1) In a gas or hydrocarbon motor, the com. 
bination of a crankshaft, a suitable train of gear and 
piston connected therewith, and a cam disc mounted 
loosely on the crankshaft, said cam disc making only 
one revolution while the shaft makes two, substan. 
tially as and for the purpose set forth. (2) In a gas or 
hydrocarbon motor, the combination of a crankshaft 
gear 7! keyed thereto and gear r? loosely carried 
thereon, a cam disc secured tu said gear r?, and gears 
73, r4 secured together and adapted to engage with 
said gears rl, r2, whereby the cam disc will be caused 
to make one revolution for every two revolutions of 
the crankshaft, substantially as and for the purposes 











specified. (8) In a gas or hydrocarbon motor, the 
combination of a crankshaft, gear r! keyed thereto 
and gear r? loosely carried thereon, a cam disc secured 
to said gear 72, gears +%, »4 secured together and 
adapted to engage with said gears rl, r2, whereby the 
cam disc will be caused to make one revolution for 
every two revoluti of the kshaft, an exhaust 
valve, the rod of which is provided with a friction 
roller and is under control of said cam disc, and means 
for shifting said friction roller, substantially as and 
for the purposes specified. 


517,900. Sream Enoine, N. Tesla, New York, N.Y. 
—Filed December 29th, 1893. 

Claim. —(1) The combination. with the cylinder and 
reciprocating piston and controlling valve of an engine 
dapted to be operated by steam or a gas under pres- 
sure, of an independently controlled engine of constant 
period operating the said valve, as described. (2) The 
combination of an engine cylinder, a piston adapted 
to reciprocate therein, a slide valve for controlling the 
admission of steam to said es and an indepen- 
dently controlled engine of constant period opera- 
tively connected with said valve. (3) The combination 
with the cylinder, piston, and valve mechanism of a 
main or working engine, of an independent controll- 
ing engine comprising a cylinder, a piston connected 
with the valve mechanism of the main engine, and a 
spring acting upon the said piston and controlling the 
riod of its reciprocation, as set forth. (4) The com- 
ination with a cylinder and a piston adapted to be 











reciprocated by steam or a gas under pressure, of a 
cylinder and a plunger therein reciprocated by the 
piston and constituting with its cylinder an airspring, 
and an open jacket or receptacle around the said 
cylinder and containing water to preserve the tem- 
rature of the air spring uniform, as set forth. (5) 
e combination with a cylinder, a reciprocating 
piston, and valve mechanism for controlling the ad- 
mission and exhaust of the steam or gas under pres- 
sure, of a cylinder, a piston connected with and 
operating said valve mechanism, and an air spring 
vibrated by the piston, the spring and piston being 
related in substantially the manner described to pro- 
duce a reciprocating movement of constant period. 








Epps's Cocoarne.—Cocoa-Nib Extract. (Tea like. 
The choicest roasted nibs (broken up beans) of the 
natural Cocoa, on being subjected to powerful 
hydraulic pressure, give forth their excess of oil, 
leaving for use a finely-flavoured powder, ‘‘ " 
a product which, when prepared with water, 
has the consistence of tea, of which it is now with 
many beneficially taking the place. Its active 
eT being _ —_ nerve stimulant, supplies the 


energy it unduly exciting the system. 
Bold bay n- packets and tins, by G labelled 
“James Epps AND Co., Ltd., Homeopathic Chemists, 


—ADVT, 





By 


Leo Sue 
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THE ANTWERP EXHIBITION. 
(From our Special Commissioner.) 
ribed last week the displays of the chief English 

— and of some other exhibitors in the Main Build- 
= which are of special interest to engineers. To continue 
ie scoount of exhibits in this section I will first mention 
that the Patent Nut and Bolt Company, of Birmingham, 
shows every description of bolts and nuts, black and 
olished and galvanised, of iron, steel, brass, gun-metal, 
a) copper, from the smallest size up to 8hin. and 4in. 
diameter. There are also several varieties of lock-nuts, 
as well as fish-plates, screws, spikes, &c. At an adjoin- 
ing stand Messrs. Cradock and Company, of Wakefield, 
have a very neat arrangement of wire ropes. The base 
is formed by a drum on which a cable is wound, and 
this supports samples of different diameter, placed ver- 
tically, the border at the top being a mirror set at an 
angle, so as to show the section of each cable. Above 
this is another drum surmounted by samples of smaller- 
sized ropes. pes Shae 

Another important British exhibit is that of Messrs. 
Chance Brothers and Co., who show the complete appa- 
yatus for a third-class lighthouse, fifteen seconds flash 
and five seconds obscuration, with clock and four-wick 
lamp. Messrs. Chance also show a dioptric lens, 24in. 
diameter, a parabolic mirror, 20in. diameter, several 
smaller sized lenses and reflectors, ship's lights, prisms, 
glass spheres for measuring duration of solar light, &c. 

No British section would be complete without a display 
of sanitary ware, and of this a very good show is made 
by Mr. Twyford, of Hanley. It contains several styles 
of closets, with flushing-tanks, chiefly of a type called 
the ‘‘ Deluge,” and also one of small size, named the 
“Zone.” Mr. Twyford’s chief speciality is that all his 
appliances are made of fire-clay. The ware is called 
“adamant,” and of it he constructs closets, lavatories, 
flushing-tanks, baths, &c. By the use of this material, 
instead of iron for flushing tanks, the rust which so often 
stains the pans is avoided; and the maker claims that 
being ll harder than ordinary porcelain, it is less 
liable to crack or chip. A lavatory in enamelled iron, 
called the ‘“‘ Athena,” has an improvement in the arrange- 
ment of the discharge. It is fitted with a brass plunger, 
about 4in. diameter, and this can be removed by anyone 
for cleaning; so that it is impossible for the waste-pipe 
to be choked. Mr. Twyford also shows a new method of 
joining lead to earthenware, somewhat similar to Messrs. 
Doulton’s metallo-keramic joint, which we described a 
few weeks back. Copper is deposited electrically on the 
end of the porcelain tube, and to this the lead pipe is 
soldered, a wiped joint being made in the usual manner, 
“ Deluge ” closets, with?joints made on this system, have 
recently been put up at the Brussels Gare du Nord, the 
Metropole Hotel, &c. 

Fire-bricks of many sizes and shapes, including special 
bricks for regenerator furnaces, stoves, &c., are shown 
by the Glenboig Union Fireclay Company, of Glasgow, 
and the Walbottle Fire-brick Company, of Newcastle, 
whilst silica—Dinas—fire-bricks and blocks are shown 
by Messrs. N. B. Allen and Company, of Neath. Messrs. 
J. Grayson Lowood and Company, of Sheffield, exhibit 
silica and ganister bricks, as well as fire-clay in various 
forms; they also have a good sectional model of a 
Siemens-Martin open-hearth melting furnace. 

Bell’s Asbestos Company shows samples of asbestos, 
raw, carded, and spun, as well as several sorts of asbestos 
packings. The Irwell Rubber Company, of Salford, also 
exhibits its product in all its stages. Commencing with 
the raw rubber in the different conditions in which it 
is received from various countries, it passes on to blocks, 
sheets, pneumatic tires, armoured hose with galvanised 
steel wire, Tuck’s packing, &c. Some good specimens 
of tanned hides are shown by Messrs. Siderfin, of Mine- 
head, Scriven, of Bermondsey, Evans and Company, of 
Bristol, and Fenner and Company, of Hull. The latter 
have also some very fine leather belting of various 
sizes up to 24in. wide, as well as leather valves, &c. 

An exhibit which would have been more appropriate in 
the Machinery Hall, is that of Messrs. Smith Brothers 
and Co., of Nottingham. They have a very large assort- 
ment of gun-metal screw-down valves, also gun-metal 
and iron fittings, such as injectors, pressure gauges, 
steam whistles, and other accessories for locomotive and 
stationary engines. 

There are several other stands in the British Section 
where objects of interest to engineers are exhibited. One 
of theseis the French Asphalte Company, of London, which, 
besides crude and prepared asphalte, shows examples of 
ashphalte applied to brickwork, used either horizontally 
as a damp course, or vertically on a wall which it is 
desired to make impervious to wet. Messrs. Johnson, 
Matthey, and Co. show specimens of platinum, and some 
of the rarer metals of the platinum group; also platinum 
apparatus. The Permanent Nitrate Committee, of 
London, have samples of nitrate of soda, and of the raw 
material from which it is extracted ; also of iodine, and 
other bye- products. The Horticultural Travelling 
Structures Company, of White-street, E.C., exhibits 
models of its plant protector, an ingenious arrangement 
of travelling greenhouse. It runs on rails, which are 
carried on longitudinal sleepers, so that successive 
sections of a crop may be forced as desired. Belgians 
take great interest in ~~ connected with 
Stanley’s expedition, which led to the establishment of 
the Congo Free State, so that the model of the tent he 
used on that journey, shown by Messrs. Edgington, of 
Duke-street, E.C., and his original medicine chest, which 
forms part of Messrs. Burroughs, Welcome, and Co.’s 
exhibit, are to be reckoned amongst the attractions of the 
British Section. 

As far as I can ascertain, there is only one Canadian 
exhibit, a log house shown by Messrs. Knight and Co., of 
Marsham-street, Westminster. It is a picturesque little 
structure, but would look more appropriate in the open 
air than amongst show-cases. Still, as the house itself 


“Canadian Club” whiskey, it was necessary to give it a 
a position adjoining the British Section, and it certainly 
helps to adorn the main avenue, on which it fronts. 

he visitor who leaves the British Section to go towards 
the maritime exhibition and the Machinery Hall must 
pass through the part of the Industrial Hall reserved for 
Belgium. Here, near the main entrance, he will probably 
observe a very ornate structure, more resembling an 
Oriental temple than a show-case, but filled with various 
articles of jewellery, and unset precious stones. Behind 
this, and to some extent hidden by it from the view of 
those who pass along the main avenue, is one of the 
most important and interesting exhibits in Antwerp, that 
of the De Beers Consolidated Mines. ‘On prend son 
bien ow l'on le trouve,” and therefore, though it forms 
part of the collective exhibition organised by the Antwerp 
diamond trade, we nevertheless claim it as an example of 
British enterprise. The De Beers Company exhibited at 
Paris in 1889, and had not intended doing so at Antwerp, 
but at the request of the representatives of the Antwerp 
diamond industry, which gives work to 80,000 men in 
this city, it consented to take part in the Exhibition, 
and decided that it would do it on a much larger scale 
than in Paris. 

The strata in which diamonds are found in the various 
mines of the Kimberley district is technically known as 
“blue ground.” It is a hard conglomerate rock, in 
appearance somewhat resembling a dark copper pyrites, 
and has to be blasted with dynamite. It is mined in 
the usual manner, partly by open cast, but chiefly by 
shafts and galleries, and when brought to the surface 
is spread out and left to weather for six months. 
Occasionally, but not often, diamonds are discovered 
on the surface of the pieces of rock brought down by 
a blast; still, some of the largest stones have been 
obtained in this manner. After six months exposure 
the blue ground becomes soft and friable; it is then in 
a condition to be treated by buddles and jiggers. The 
company has sent to the Exhibition a thousand sacks 
of this weathered blue ground, with a complete plant to 
treat it that has already done service in South Africa. It 
proposes to work it for two hours every afternoon, and 
expects that it has a sufficient supply of material to last 
till October. 

The ground is tipped into a receiver, from which it is 
raised by steel buckets on a chain and discharged into a 
revolving drum covered with stout wire gauze. This 
carries the large pieces to a pulveriser, where they are 
broken up and then returned to the receiver, but allows 
the finer portion to fall into a circular pan some 12ft. in 
diameter and 18in. deep. The material is kept wet; a 
rouser shaft with three knives on each arm passes through 
the centre of the pan. The light stuff, which, of course, 
contains no diamonds, flows out through the centre of the 
pan, whilst the heavier portion is gradually worked by 
the knives to the circumference, where it goes out by an 
opening near the bottom. It is next sized by three 
revolving sieves of perforated plate, and falls into jiggers 
containing shot. The earthy matter having by this time 
disappeared the residue is shaken in tubs, ates finally it 
is spread on a table and picked over by hand. Formerly 
the pan only was used, the jiggers being a recent addition. 
The De Beers Company also exhibits about £500,000 
worth of diamonds, many being very curious either from 
shape or colour. It shows pink, brown, blue, and yellow 
diamonds, some still in the matrix. All diamonds found 
during the washing will be cut and polished in the adjoin- 
ing pavilion, organised by fourteen Antwerp diamond 
merchants for that purpose. 

It will be seen the general plan of the Machinery 
Hall on page 325, that the space allotted to Great 
Britain is a sort of annexe to the hall, from which it is 
partly separated by a staircase. The visitor who com- 
mences with the Industrial Building will reach the 
machinery by a covered bridge which crosses the Rue du 
Retranchement, and will find the British section on his 
left. There is still a good deal of vacant floor space in 
this department, and several of those who have taken up 
their positions are not yet in working order; yet there is 
less confusion here than in the rest of the building, and 
there are several exhibits which are attracting a good 
deal of attention. 

Messrs. Galloways, of Manchester, were about the first 
to be ready. They have a flue 28ft. long, with thirty-three 
conical tubes, some photographs of boilers, and a —e 
of tubes. They also show a very pretty little model in 
copper of one of their boilers. It is complete with all 
fittings, and the top lifts off, so as to show the arrange- 
ment of the flues and cross-tubes. Near them Messrs. 
Babcock and Wilcox exhibit one of their 25-horse power 
tubulous boilers. It has a feed-water heater, and is pro- 
vided with a Worthington feed pump, but it is not 
intended to work it. 

A neatly arranged stand, which was also ready on the 
opening day, is that of Messrs. J. Crowley and Co., of 
Sheffield, a it show malleable iron and steel crossheads, 
spanners, bicycle fittings, pipe connections, &c. 

Messrs. Thos. Robinson ard Sons, of Rochdale, occupy 
the centre of the British section. It is noticeable that this 
firm continue to make improvements in circular saws ; 
that they exhibit here has a 5ft. 6in. by 2ft. 9in. bench, 
with radial arm feed. The feed-motion is driven by a 
worm-wheel shaft, which is kept close up under the bed- 

late, so as to be out of the way of the sawdust; the 
ence, instead of having a plain face, is fitted with four 
2hin. rollers. A machine for tenoning, mitreing, mould- 
ing, and planing, combined with a circular saw, is called 
the ‘‘ Variety Machine,” and would be very useful in 
small shops. They also show a 4in. by 2in. moulding 
machine, and a 30in. sandpapering machine, with three 
sandpaper cylinders, A fan underneath collects the dust 
from this machine, and drives it through flues under the 
floor into a dust collector fitted with gauze. These tools 
will probably all be at work by the first week in June. 
Messrs. Robinson also exhibit a ‘“‘ Koh-i-noor” purifier 
for flour, and a brick-making machine, but these will not 





forms a show-case for another Canadian product, Walker’s 





Temperley’s Patent Transporter is a new description 
of crane, to be used either on board ship, on wheels, or 
pivoted at some suitable spot, such as the entrance of a 
warehouse. That shown here jis of the stationary 
type, and it is practically a small traveller, working on 
the jib of a crane. This jib is formed by a steel rolled 
joist, which can be brought into any desired position, and 
then rigidly fixed. When not in use, it can, if required, 
be hauled up vertically against the wall of the building. 
The automatic pulley carriage runs on the bottom flange 
of this joist, which may when in use be horizontal or 
inclined. The carriage is worked by a single rope from 
an ordinary winch; and as the bracket on which 
the pivot works is fixed to the top flange, whilst 
the traveller runs on the bottom, the whole length of the 
joist is thus available for transport, so that cargo can 
be unloaded from a ship or railway track, and taken, if 
desired, 30ft. or 40ft. inside a building. The exhibitor in- 
tends to show the transporter at work, but at the time of 
writing has not commenced, as steam power has not 
yet been supplied to the British section. 

Behind this apparatus, and nearly hidden by the 
gallery, Messrs. J. Temperley and Co., of Bishopsgate- 
street, have put down some forty or fifty yards of wood 
paving, made with blocks of Karri wood from West 
Australia. It isa pity that this paving has not been done 
in the open, where it could be tested by heavy traffic, 
and subjected to the great variations of temperature which 
we have had since the Exhibition opened. Antwerp is 
not a well-paved city; stone blocks rather roughly 
dressed are used alike for roads and side walks; and 
there are many streets, especially amongst the narrower 
near the cathedral, where the noiselessness of wood 
paving would be a great comfort. In its present position, 
Messrs. Temperley’s paving blocks are not likely to 
attract the attention they deserve. 

Another important exhibit is that of the Westinghouse 
Brake Company. The apparatus shown represents a train 
of twenty carriages ; but to economise space, the brake 
cylinders are placed in two rows on a frame. They are 
connected by tubes placed vertically behind them; two 
tubes, waied by an ordinary flexible joint, being of the 
same length as acarriage. A reservoir of compressed air 
represents that on the locomotive. A handle in connec- 
tion with each brake cylinder can be set at quick action, 
ordinary action, and cut-off; so that it will be shown how 
quickly the pressure passes from the front to the rear of 
the train, and how any one carriage, or any number of 
carriages, can be cut out from the brake action, without 
interfering with the remainder. The Westinghouse 
Company has worked trains up to fifty trucks with this 
system, and when using the quick action the pressure has 
reached the last carriage in 2} seconds. 

Messrs. Jones and Co., of Kentish Town, show silicate 
cotton, attached to canvas, wire netting, corrugated iron, 
&e., and also mixed with asbestos. The Dermatine 
Company, of Camberwell, exhibits pump valves, 
hydraulic rings, belting, hose, and similar articles usually 
made of leather, india-rubber, or gutta-percha. The 
material resembles a hard vulcanised india-rubber, and 
the exhibitors claim that hydraulic rings of dermatine last 
longer than those made of other materials, especially 
when used for hot liquor. For this reason they consider 
them peculiarly adapted for breweries and chemical 
works. 

A steam steering apparatus is shown by Messrs. Davis 
and Co., of Poplar. Messrs. Peter Burt and Co., of Glas- 
gow, have three gas engines, one, four, and ten horse- 
power nominal. They are compact, and simpler in 
form than some shown in other parts of the Exhibi- 
tion. The piston valve in front serves not only for 
the cut-off, but to work the exhaust and ignition. 
Messrs. Bryan Donkin and Co. show a gas exhauster 
passing 15,000 cubic feet per hour, and also one for 
3000ft., which is the smallest size made. They have just 
brought out a new type of exhauster, patented by Mr. 
Edwin Donkin; and of this they show a model, made in 
wood, and with the side removed. It is formed by two 
cylinders, one inside the other, and so arranged that 
when the gas is entering one cylinder, it is being 
discharged from the other. By this means they claim 
that they can pass 40 per cent. more gas with the same 
motive power, and also reduce the oscillation in the pipes 
by one half. Their exhibit includes specimens of 
different types of gas valves, and of Guest’s patent 
lubricators for gas exhausters. In this lubricator, the 
gas passes up a side tube, and presses on the top of the 
oil, thereby balancing the pressure. 

Messrs. E. Green and Son, of Wakefield, have put up 
a fuel economiser. This consists of ninety-six cast iron 
pipes, 33in. internal diameter, and 43in. external. These 
are placed vertically in two groups, connected by copper 
tubes to allow for expansion, and are intended, when in 
use, to be fixed in the smoke-box behind large boilers, 
so as to utilise the waste heat in warming the feed-water, 
which is to circulate through them before entering the 
boiler. But as the soot which would collect on these 
tubes would act as a non-conductor, scrapers have been 
—— three to each tube. These scrapers are driven 

y a little engine placed above the tubes, the motion 
being automatically reversed when they reach the top or 
bottom, and they will be shown at walk in a few days. 

The largest exhibit in the British Machinery Section is 
that of Messrs. Bridges and Co., of Antwerp, who will 
manufacture and bottle different descriptions of mineral 
water, &c., using plant supplied and erected by Messrs. 
Barnett and Foster, of London. On an upper floor are 
slate tanks for mixing; below these the syrup plant, con- 
sisting of three tiers of pans. The upper tanks are steam 
jacketed, and serve to boil the syrup, which next falls 
into the intermediate or cooling pans. In the lower 
tanks the syrup is mixed with the various essences, and 
these are connected with the different machines below 
them on the ground floor, so that the required syrup can 
be used at any bottling machine. A deal of aérated 
water is now made with compressed gas—either carbonic 





be shown in practical operation. 





acid or oxygen—brought from a distance in steel tubes, 
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and for working on this system a special machine is used. 
That exhibited here is called the ‘‘Compact.” When 
the carbonic acid has to be produced, the newest make of 
machine is the ‘‘ Automatic Generator.” In this the 
whiting is mixed in a cylinder with water, the acid bei 
contained in a drum above. As the gas is generated, an 
leaves the machine for the purifier, a fresh quantity of 
acid is introduced. Thus the gas is only generated at the 
rate at which it is being used. Of aérating machines, 
to mix the gas with water, there are two types, the 
“ Agitator” and the “ Saturator.” Their names prac- 
tically describe their method of working. The latter is 
new, and somewhat simpler than the agitator. It has a 
capacity of two thousand dozen bottles a day. A number 
of different descriptions of bottling machines are shown : 
—A double machine, the ‘ London,” driven by steam 
power ; a hand-power machine, the “‘ Ideal”; two syphon 
fillers, one with syrup supply; and an automatic lever 
machine for using with corked bottles. In all bottles 
containing syrup a small glass vessel is filled with the 
quantity needed for each bottle, the supply being regu- 
lated by a lever indicating the number of ounces of syrup 
required. When this lever is once set the quantity to 
each bottle cannot vary, neither is it possible to omit it 
from any, whilst the bottling proceeds as quickly as 
though no syrup were used. 

Besides the mineral water apparatus Messrs. Barnett 
and Foster have a beer aérating machine, holding fifty- 
six gallons, which will be shown at work with the rest of 
the plant. 

In addition to the exhibits described above there are 
others mentioned in the catalogue which will probably be 
interesting when they are in place. But whether they 
will arrive in time or will be shut out for not complying 
with the rules, and whether, if they are exhibited, they 
will be in the British section of the Machinery Hall, I 
cannot ascertain. 








THE RECLAMATION OF THE ZUYDER ZEE. 


In our number for the 11th of May,-we reported shortly 
that the Dutch Commission, to whom the various 
schemes prepared for the reclamation of the Zuyder Zee 
had been referred, had recommended the enclosure of 
about 700 square miles out of the whole area now covered 
by water. A sketch of the physical condition of the land 
on the coast of Holland will make the description of the 
work now contemplated more easily understood. From 
Dunkirk to the north of Holland the low-lying coast 
provinces are defended from the sea by a line of 
natural sand hills or dunes. The Dutch coast is fur- 
ther defended by an artificial barrier consisting of 
earthen dykes or banks, averaging in some places 
20ft. high and 12ft. wide at the top, and 100ft. at the 
base. When these banks were first made is not 
known, but they have been in existence for many 
centuries. They have been subject to frequent damage 
and breaches by storm and tempest, the consequent loss 
of life and destruction of property in some cases having 
been very great. Thus, in the thirteenth century a heavy 
gale lasting for several days caused the sea to rise con- 
siderably above its normal height and drove it with 
extraordinary violence upon the dyke, causing it to give 
way. The land behind the dyke being below the level of 
the sea, the storm-driven water poured in a flood over a 
large area of land, sweeping away everything in its path. 
Houses and buildings were carried away, trees uprooted, 
and the land converted intoasea. The loss of life on this 
occasion was very great. The dyke was repaired, but 
the work was not well done, and a few years later a 
second breach occurred sweeping away both towns and 
villages. It was reported that 30,000 persons lost their 
lives in this flood, and the destruction to property was 
eaormous. At the mouth of the Ems forty square miles 
of land were covered with water, carrying a town and fifty 
villages away. Four centuries later, in 1717 at Christmas 
time, a flood again burst through the sea defences. This 
flood is stated to have been more disastrous in its effects 
than any of its predecessors. In the dead of the night 
the water came “not by degrees as was usually the case, 
but from the first shoulder high.” Three days passed 
before the water began to subside. 11,000 persons and 
100,000 head of cattle and sheep perished; not 10 per 
cent. of the houses and buildings were left standing. 

The sad lesson taught by this flood had effect. The 
work of repairing, strengthening, and improving the 
dykes and sea defences was set about in earnest, and a 
complete system of watching and maintenance has ever 
since been pursued. The whole line of sea defences is 
divided out into districts in the charge of inspectors, who 
at once report the least sign of damage to the engineer 
in charge, by whom the necessary repairs are executed 
without delay. The length of bank to be guarded stretches 
over 170 miles. 

The struggle for the mastery between man and the sea 
is still going on. Gradually the lost acres are being won 

back. Since the thirteenth century in East Friesland 
800 square miles out of the 500 washed away have been 
reclaimed. 

Between forty and fifty years ago the reclamation of 
Lake Haarlem was effected. This lake covered 56,609 
acres of low land and meres, and formed the ‘‘ boezem ” 
or collecting basin for the surrounding lands. The lake 
was originally caused by the inundations which occurred 
in 1591 and 1647, previous to which time the land had 
been an inhabited district with three villages. In 1836 
very severe storms occurred, which drove the water of 
the lake upon the city of Amsterdam, and up to Leyden, 
submerging part of the city and inundating 100,000 acres 
of cultivated polders. 

These disasters decided the States General in decresing 
the reclamation of the lake, but the works were not com- 
menced till ten years later. It was surrounded with 2 
dyke, and a main surrounding canal, 37 miles long, was 
cut. The total length of canals and ditches was 750 
miles, and of roads 122 miles. Three sets of steam 





pumping machinery at different parts of the lake were, 


erected, each capable of lifting from 600 to 800 tons of 
water a minute 16ft. These pumping engines were the 
largest that had been made at that time, and were of 
peculiar construction. Each set of machinery consisted 
of from eight to ten pumps, ya concentrically 
round the engine, which has two cylinders one within the 
other, the larger being 12ft. in diameter and the inner 7ft. 
A full description and illustrations of these engines and 
pumps will be found in Wheeler's book on the ‘ Drainage 
of Fens.”* The cost of the reclamation was £781,500, 
exclusive of interest, kc. The net cost after the sale of 
the lands was £86,042, in return for which 41,648 acres 
were added to the taxable resources of the country, and 
provision made for the maintenance of a population which 
amounts to over 12,000. 

The great lake or basin of the Zuyder Zee was caused 
during a storm which occurred in 1170, when the sea 
broke through the line of sand hills which extended from 
the Helder to the North of Friesland, overflowed the low 
lands, and separated Friesland from the peninsula of 
North Holland, and having united with an existing lake, 
formed the present Zee. Remains of the original coast 
exist in the islands of Texel, Vlieland, Tor Schelling, and 
Ameland. In the Zee the high parts of the original land 
are denoted by the islands of Wieringen, Urk, Schokland, 
and Marken. These islands contain a population of 
5000 persons, whose principal industry is fishing and 
the export of meadow hay. The islands are subject to 
frequent inundations, and the houses consequently are 
raised on mounds. Very few animals are kept, and 
food is obtained chiefly from the mainland. At the 
south-east end of the bay the river Yssel empties into it, 
and there are several smaller streams which discharge 
their water this way. From the south-west corner an 
arm called the Y ran westerly past Amsterdam to the 
Sand Hills on the west coast. This was embanked and 
reclaimed about twenty years ago, when the canal which 
runs from the North Sea to Amsterdam was constructed. 
About 15,000 acres of cultivated land have thus been 
added to Holland. Powerful pumping machinery was 
erected near Amsterdam, on the margin of the Zuyder 
Zee, to regulate the height of the water in the canal. 

The reclamation of the Zuyder Zee has been agitated 





THE ZUYDER ZEE. 





for a very long time. In 1886 the whole question was 
considered by a Committee specially appointed for the 
purpose, and as the result of their investigations in 
September, 1892, the Dutch Government appointed a 
Commission of twenty-six members, presided over by 
M. Lely, to report upon the various schemes. Three 
plans were finally considered by this Commission. The 
first consisted in connecting the outlying islands of Texel, 
Vlieland, Torschelling, and Ameland together and joining 
them to the mainland, thus entircly excluding the sea 
from the whole of the basin. This plan the Commission 
on investigation found to be impracticable, as the bottom 
between the islands was found to consist of shifting 
sand, and the tides flowing through these narrow channels 
~_ considerable velocity have cut them out to a great 
epth. 

The second scheme comprised the connection of the 
island of Urk in the middle of the Zee with Enkhuizen 
on the west and on the east with the coast near the 
mouth of the Yssel. The third project, being the one 
now adopted as feasible, consists of placing a dyke 
eighteen miles long across the Zee from the province of 
Holland to that of Friesland by way of the island of 
Wieringen enclosing an area of 1400 square miles. The 
cost of this bank is put at 3} million pounds, and the 
time for its completion at eight years. By means of 
soundings and dredgings it has been ascertained that 
some parts of the Zee are too deep for reclamation, and 
in others that the soil of which the bed is composed is 
not adapted for cultivation, and even if drained would be 
sterile. It is proposed, therefore, only to reclaim such 
parts of the bed as show a reasonable prospect of being 
adapted for cultivation. This reclaimable area is to be 
enclosed by four dykes, shown by the thick lines on the 
accompanying illustration. In the centre a lake will be 
left, which will receive the water of the Yssel and will 


*“The Drainage of Fens and Low Lands by Gravitation and Steam 
Power,” by W. H. Wheeler. E. and F. N. Spon, London, 
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communicate with the sea by means of locks placed ; 
the main dyke. The building of this main dyke wil aid 
very much in the construction of the inner banks, which 
nr at to be of less height and strength than if the 
were exposed to the sea. Provision will be made {o 
water communication with Amsterdam and the towns 
the coast of the Zee by canals. 

The inner dykes, with the reclamation works are 
reckoned to take twenty-four years to complete after the 
main dyke is completed. The area of the land to be 
reclaimed is put at about 700 square miles, or 450,000 acres 
The value of this land when reclaimed is estimateg hie 
the Commission as being worth from £60 to £70 an mon 4 
or a total of 80 million pounds. The estimated cost of 
the inner work is 12 millions, making the total expendi. 
ture 15} million pounds. The estimate includes a sum 
for compensation to the fishermen who get a living on 
the Zee. The Commission were unanimous in thejy 
recommendation that if the reclamation were proceeded 
with it should be undertaken by the State. 

It is also proposed that as far as practicable the out. 
lying islands should be joined, and the shallow inlets 
separating them from Friesland and Groningen trans. 
formed into dry land. If this can be accomplished, jt 
will add considerably to the safety of the inner works, 
The scheme as recommended by the Commission has yet 
to be considered by the Dutch Government. There jg 
no insuperable difficulty in carrying it out. The prospect 
of an po a return for the outlay seems good ; and no 
doubt one forcible argument that will be adduced jn 
favour of going on with the scheme is the large 
amount of labour to which employment will be given for 
several years to come, and as in the case of Lake Haarlem, 
the valuable addition to the resources of the country by 
the increased produce from the reclaimed land and from 
the population employed on it. 








LA GRANGE DAM FOR TURLOCK AND MODESTO 
IRRIGATION DISTRICTS, CAL. 


DurtnG the past year there was completed a large masonry dam 
across the Tuolumne River, two miles above the old mining town of 
La Grange, Cal. The work was begun in the fall of 1891, and the 
foundation was completed before the high water of the rainy 
season, in the following February. The next year’s work carried 
the structure to about one-half its height, and during 1593 the 
dam was completed. It spans a rugged canyon, having a width of 
about 300ft., its height above the lowest point of the foundation 
being 1274ft. The dam has a thickness at the bottom of about 

t., and diminishes in thickness to a crest width of lIft., as 
shown by the accompanying cross-section. The section shown isa 
modification of several original designs, and was finally adopted to 
meet existing natural conditions, after consultation with a number 
of engineering experts. 

The dam will have a depth of water of 8ft. over the crest in 
ordinary seasons, while a depth of 16ft. is not likely to be extra- 
ordinary at times. The dam curves upstream, having a 300ft. 
radius, the ends abutting against solid ledges of rock that form 
the steep banks of the canyon. The dam is built of large blocks of 
a blue trap rock, the blocks weighing from one to six tons, quarried 
in the immediate vicinity of the work. The blocks were laid to 
break joints, and are well bedded in concrete. The faces of the 
dam are of masonry laid in mortar. The dam contains 40,00 
cubic yards of material. The work was done by the combined 
irrigation districts of Turlock and Modesto, under a contract 
made with R. W. Gorrill, the President of the Pacific Bridge Com- 
pany, San Francisco. 

An overhead tramway system, operating three cables, conveyed 
all the material from the banks of the river to its required location 
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by the dam, and did the service so admirably that it became 4 
very prominent factor in the economical conduct of the work. 
The concrete was made in the proportions of 1 bbl. of cement, 2 of 
sand, and 6 of broken stone, egg size, which made in place about 
4-5 cubic yard. The appliances for breaking the stone and mixing 
the ingredients were of modern design, and eg me to handle 
150 batches per day. The cement was furnished by the districts, 
and comprised the brands, K., B. and 8., J. B. White, Feuer 
Jossen, and others. A tensile strength of 3501b. per square inch, 
tested at the dam, was required. 

The object of the dam is to raise water for irrigating the two 
large districts on the banks of the Tuolumne River, the one of the 
left bank, the Turlock, containing 170,000 acres, and the Modesto, 
on the right bank, 80,000 acres, The main canals will carry 
2200 cubic feet per second, the designed depth in rock being 8ft. 
for the former and 7ft. for the latter district, while in earth the 


canals will carry 5ft. of water, with a cross-section having a bottom: 


width of 70ft. and a top width of 80ft. 

The work has been done under the immediate charge of Mr. 
Wm. McKay, who supervised the construction from the first con- 
ception to the final finish. The project of the near future is to 

rovide the outlets to the canals, and to lay out and build a dis- 
ributing system. 

We are indebted to Mr. McKay and to Mr. Otto von Geldern, 
secretary of the Technical Society of the Pacific Coast, for the 
above information,—Engineering News. 
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THE PROPOSED BIRMINGHAM SHIP CANAL. 





Now that the Severn improvement works have made the 
river navigable, for vessels of 400 tons, from Worcester to the 
Bristol Channel, attention is once more directed to the 
scheme for widening and deepening the Worcester and Bir- 
mingham Canal to enable steamers of 200 tons and 250-ton 
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lighters to proceed to Birmingham direct from the sea. The 
promoters of a former movement in this direction have been 
reinforced, it is understood, by Lord Dudley, Sir B. Hingley, 
Mr. Corbett, of the Droitwich Salt Works, and a number of 
manufacturers and importers in the Midland districts, 
together with —— representatives of the shipping and 
staple trades of the Bristol Channel ports. Their purpose is 
to carry out the plans of Mr. G. W. Keeling, M.I.C.E., which 


are, practically, to make Birmingham a seaport, so far, at | 


least, as the coasting trade is concerned. Mr. Keeling’s 
designs include a large extension of the Gloucester and 
Berkeley Canal, and the establishment of a Public Trust to 
hold and maintain the whole navigation from the hardware 


capital to the Channel. The work, however, naturally falls | 
into two divisions, of which the most urgent and important | 


is the reconstruction of the Birmingham and Worcester 
Canal, and to that project—which is estimated to cost 
£600,000—the efforts of the new sydicate will first be directed. 

The Birmingham Canal dates from 1792, and until about 
twenty years ago had remained in the hands of the original 


proprietary. Then it fell into trouble—and Chancery—and, | 
after a keen competition with the Midland Railway, passed | 
into the possession of the Gloucester and Berkeley Ship Canal | 
Company, which is also the owner of Sharpness Docks, and | 
has Mr. G. W. Keeling as its engineer. The canal locks into | 
the Severn at Worcester, and within 30 miles of Birmingham. | 


But in that distance there is a fall from the Birmingham 
level of 425ft., necessitating 58 locks, of which there are 36 
in one group near Tardelegg. There are also three tunnels, 
two at the northern end, in all about 2} miles in length. 
For the rest, the existing canal is about 33ft. wide, and 44ft. 
navigable depth ; while the locks are but 7ft. wide, with 5ft. 
of water on the sill, Mr. Keeling’s proposals, briefly stated, 
are to increase the depth to 9ft., and the width to 66ft., 
protecting the sides by dwarf walls or piling. The tunnels, 
one of which exceeds a mile, would in part be cut open, 
and in other cases greatly enlarged. All the road bridges 
must be widened and raised, girders being preferably sub- 
stituted for arches, so as to obtain the greatest possible 
headway. As to the lock, Mr. Keeling’s report says, “A 
vessel that could navigate the Bristol Channel and yet be 
capable of navigating between Worcester and Birmingham, 
of a carrying capacity of 200 tons, must be of special design 
to economise s and headway, and should be approxi- 
mately of the following dimensions, viz. :—100ft. in length by 
18ft. in width, and 6ft. in draught, and be provided either 
with bilge keels, or a sliding keel to be let down when 
in the river or channel below Sharpness. Such a vessel 
involves locks in the Worcester and Birmingham Canal 110ft. 
long—or to hold tug and vessel or two vessels 210ft. long—by 
20ft. wide and 8ft. in depth. The new locks will have a lift 
of not less than 14ft,, and would be built alongside the exist- 
ing locks in order to avoid stopping the traffic.” Mr. Keeling 
next comes to the Tardelegg “ sta’ ” of 36 locks in less 
than two miles, which presents the most serious engineering 
difficulty. ‘‘ Where there isa flight of locks,” he remarks, “ it is 
more economical in cost, water, and time to adopt hydraulic 
inclines, similar in principle to the incline in use on the 
Monkland Canal in Scotland, where a lift of 100ft. is accom- 
plished in six minutes. The boat into a carriage 
caisson or trough, filled with water, and closed at both ends 
by gates or lifting sluices. The caisson is carried on a large 
truck, the framework of which is deeper behind than in front, 
so as to carry the-caisson in a horizontal position, and the 
truck rests on several wheels running on a railway. There 
are two caissons, one descending the incline whilst the other 
is ascending. The motive power is a steam engine fixed at 
the top of the incline, — 1 in 10, and when drawing up 
the ascending caisson it is assisted by the weight of the one 
tune At places on the Continent where this system 
of lift is adopted on a larger scale, hydraulic or steam is used 
as the motive power.” 

Mr. Keeling’s approximate estimate of cost is as follows :— 





£ 

Alteration of bridges and culverts. . + 45,000 
Alterations oftunnels .. .. .. .. «+ oe ee «+ 208000 
Hydraulic incline and works .. .. .. 2. «. «+ +» 52,000 
Sia cad) vos Satie, 4d) 40: 00 . 96,000 
Widening the canal (including land).. .. 144,000 
540,000 

Add additional water space and water accom- 
modation at and near Birmingham .. .. .. .. 60,000 


~ €00,000 
The Gloucester and Berkeley Ship Canal forms the water- 
way to the sea from the Severn at Gloucester. It is 17 miles 
in length, with locks only at each end ; its width at top water 
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is 86ft. 6in., and depth 18ft. Vessels of 800 tons register and 
15ft. draught navigate the canal to Gloucester Docks, and 
vessels of 2000 tons register are accommodated at Sharpness 
Docks. But the present outlet into the Severn at Sharpness 
is limited in depth of water at neap tides, the lowest neap 
tide being about 15ft. only on the entrance sill. Large 
vessels in consequence can only approach Sharpness on 
spring tides, and are often subjected to some days’ detention 
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| at Kingroad. To overcome this difficulty, it is proposed to 
construct a new entrance and tidal basin 54 miles lower down 
the river, at a place called Shepherdine, where 8ft. more 
water can be B reentry and where large vessels and ocean 
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liners can enter every tide. Itis intended to connect this 
new entrance and tidal basin with the Sharpness s by a 
lock and ship canal 25ft. in depth and 135ft. in width. With 


dredge the bed to its original section, so that long vessels of 
a draught of 16ft. may pass up to the Gloucester Docks, 
where increased quayage and shedding for their accommoda- 
tion are to be provided. For these works the cost is 
estimated as follows :— 








£ 

be oe - -_ ae Bicise ae Wee ad 
traightening and dred, nd ine we Lae, ee ao: 
Straightening embankments .. .. .. .. «1 of o« 6,000 
New works at Shepherdine 2 0c ce co co co 900,000 
£340,000 


The total expenditure of executing the indicated works, 
and acquiring possession of the two canals, together with 
Gloucester and Sharpness Docks, if deemed desirable, is set 
down at about £2,000,000. The possible liability, assuming 
no increased traffic to result, is estimated at £30,000 per 
annum. Mr. Keeling points out that if a Navigation Trust 
was established, spread over Birmingham, Wolverhampton 
and district, Droitwich, Worcester, Gloucester, Bristol, New- 
rt, and Cardiff, the rate so distributed would be “a mere 
atelle”’ for each town and district interested ; while even 
if the three last-named towns did not join in the Trust, the 
possible liability would be very light. And, in favour of the 
Bristol Channel scheme, as compared with rival property 
connecting Birmingham with the Humber or the Mersey, 
Mr. Keeling claims that his plan, having regard to all the 
element of imports and exports, and to the varied necessities 
of Birmingham and South Staffordshire, is best calculated to 
meet the requirements of the Midland district, while it is the 
only one affording access to all the Bristol Channel ports, 
London, Liverpool, and the Continent, at one outlay, and 
that a moderate one. ‘The financial risk,’ he adds, “if a 
Trust were adopted, spread over the £4,000,000 of rateable 
property of the Midlands, with the combined assistance of 
Worcester, Gloucester, Bristol, Newport, and Cardiff, is so 
small as to justify the undertaking being carried out wholly 
irrespective of any other scheme.” 

The accompanying map, Fig. 1, illustrates the course of the 
whole navigation from Birmingham to the Channel, including 
the proposed new works at Shepherdine, and Fig. 2 the gra- 
dients of the existing Worcester and Birmingham Canal, 
which it is proposed to convert into a ship canal. 








THE DECLINE OF THE LAIRD CROSSHEAD. 


OCCASIONALLY locomotive designers have to retrace steps taken 
apparently in advance. This is the case with those who assisted 
in the Laird crosshead movement several years ago. At present 
there is a decided movement to drop that design of crosshead, for 
large and medium sizes of locomotives, as being impracticable. 
The piston-rod breakages with the Laird crossh as it has been 
constructed are among the most annoying and troublesome defects 
in recent locomotive construction. Some roads are going so far as 
to change the crossheads to more serviceable types on existing 
locomotives, and there is a wide tendency to discard the type on 
all future designs. The cause of the breakage is simple enough, 
and it is hard to understand why recent designers, a of 
locomotives shown at the World’s Fair, have increased the evil by 
using clumsy and ugly varieties of the Laird type. 

Perhaps the following examples are better than argument to 
show the actual harm of carelessly changing designs, and adding 
to the dead weight of reciprocating parts of locomotives, without 
studying before the inevitable results. Fig. 1 shows one of the 
earliest forms of the Laird crosshead. It was made very light and 
of wrought iron. Fig. 2 shows what the Laird crosshead has grown 
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to be, after the addition of increments of mass put on by thought- 
less draughtsmen. The weight of the first, Fig. 1, is about 195 lb.; 
weight of the second, Fig. 2, made of cast steel, is about 340 Ib. 

The effect of the large lop-sided mass at A is to produce a bend- 
ing strain on the piston-rod at B when the crosshead is being 
stopped, or started from rest, at the end of the stroke. Let us 
take an actual case, say Fig. 2, The inertia of the mass A at high 
speed produces an ultimate fibre stress of 11,500 lb. per square 
inch on the surface of the piston-rod at B. This stress is reversed 
in direction twice every revolution or in the neighbourhood of ten 
times per second. The experiments of Wohler and others on the 
fatigue of metals have shown that no material known to mankind 
can stand the reversal of so great a stress for an indefinite time, 
and breakage must occur sooner or later, as indicated by a purely 
analytical examination. With these conclusions the practical 
results agree; the breakages occur exactly where the theory 
indicates, 

The contrast between the bad design shown in Fig. 2, which has 
been the result of careless changes of the original Laird crosshead, 
with the centrally located and equally balanced type of Fig. 3 and 
similar designs, is very great. In Fig. 3 there is no overhanging 
mass to produce a bending action on the piston-rod, hence the 
better results and the less number of piston-rod breakages found. 
—Railroad Gazette, 








In a French Academy paper, Mr. Piltchikoff shows a 
new method for studying the electric discharge, in which one pole 
of an influence machine is attached to a metallic point, which is 
held over a iayer of castor oil in a copper dish connected with the 





regard to the canal itself, it is proposed to straighten the 
sharp bends, strengthen the embankments, and thoroughly 





other pole, in which case the surface of the oil will be deformed 
differently under different circumstances, 
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THE REGULATION OF THE IRON GATE AND 
OTHER CATARACTS ON THE LOWER DANUBE. | 
By BELa von GonDa. } 

Tue Danube, and the Volga, in Russia, are the largest | 
rivers in Europe. As a thoroughfare and natural way of | 
communication between the east and west part of Europe, 
the Danube is of vital importance. The Danube springs in | 
Baden, in the Black Forest, and on its way through | 
Bavaria, Austria, Hungary, then touches, on the left shore, | 
Hungary, Roumania, and Russia ; on the right shore, Servia, | 
Bulgaria, and discharges at Szulina into the Black Sea. 

The Danube is navigable from Regensbourg, in Bavaria, to 
its mouth, on a length of 2427-5 kilometres, or 1500 miles. | 
Of this length the Danube runs 967 kilometres through | 
Hungary, from Dévény to Orsova, while there are 961 kilo- | 
metres to the sea. 

For the purpose of abolishing the difficulties and obstacles | 
existing on different parts of the river, great improvements | 
have been executed on the Danube, principally in the last | 
twenty-five years, and others are pending. The Austrian | 
Government removed the difficulties at the cataracts called | 
“ Struden ;” the Hungarian Government executed a 
ments on the upper parts of the Danube between Press 
and Komarom, at a cost of twenty millions of florins, an 
accomplished works costing several millions of florins on the 
Danube below Budapest, in order to secure navigation at all 
heights of the river. 

The mouth of the Danube, which is of international maritime 
importance, was declared neutral by the European great Powers, 
and its administration is conferred upon an international 
commission, which executed very important works in making | 
the mouth of the Danube navigable, and thereby has con- | 
siderably increased the traffic at the mouth of the river.* 

But these important corrections, which have been executed 
on the upper, middle, and lower parts of the 
Danube, could in no way secure the free naviga- 
tion on the whole length of the river, because 
the cataracts which are spread on a length of 
125 kilometres in the lower part of the Danube 
in Hungary, where the rocks rising from the 
bottom of the river to the surface, small depths 
of water, and the great speed, not only hindered 
the navigation, but made it entirely impossible 
at low water. 

There are places where the river has a width 
of 1000 (2000 metres), while on other parts it 
narrows to 170 (200 metres); its depth changes 
rapidly from half a metre to 50 metres; and 
its velocity from half a metre to 50 metres per 
second. On shallow places awful cataracts 
succeed the most dangerous whirlpools and 
alternate with quiet parts. 

The Danube leaves the Hungarian plain at 
Bazias, and from this point—which, as the 
terminus of the Temesvar-Bazias Railway, is 
the centre of the province—begins the Lower 
Danube proper with a number of cataracts 
hindering navigation. 

Forty-four kilometres from Bazias the first 
hindrance is met, where the granite rock 
Gornya-Stenka penetrates with its steep peaks 
into the channel, forming the first—although 
unimportant—cataract, the Stenka, rendering 
the navigation difficult, and also restricting the 
flow of the river. 

At a distance of 17 kilometres from this the 
foot of the mountain turns to the right shore, 
penetrating towards the channel in a downward 
bending direction, and the bank of the Kozla 
presses the current of the river entirely to the 

left shore, whence the following rocks, with the 
prominent peaks of the Dojke pass upward, 
forming a sharp tongue, and forcing the water 
nearly in a right-angular direction to the right 
shore, and narrowing the channel to 380 metres, 
with its peaks reaching alsointothe river. The 
double peak of the Kozla-Dojke dams up the 
surface of the water within a length of 3 kilo- 
metres, while the water falls proportionately 
on a short section—about 1 kilometre—above 
the cataract with a fall of 80 centimetres. 

Sixty-nine kilometres from Bazias the channel 
narrows itself to 400 metres, but soon widens 
again, and at a distance of 70 kilometres the 
rush of the water is hindered by the Tzlas; the 
large and small rock banks of the Tachtalia, 
and the steep limestone walls of the mount Greben penetrating 
far into the channel, confining the water and aggravating 
great obstacles with their peaks passing through the main 
channel. The peak of the Greben narrows the channel 
of the river to 420 metres, and at a low-water mark, the bank 
of the Vrany rising opposite the channel, permits a course of 
hardly 220 metres to the current of the water. While passing 
the Greben, the channel enlarges instantly to 2 kilometres, 
forming large and small islands and banks on this plateau. 

The cataract exisiting at the Tzlas-Tachtalia-Greben is, | 
except the Iron Gate, the largest and most dangerous 
obstacle of navigation, and not only at low-water mark, when 
the sailor seeks his way with anxious circumspection between | 
the rocks of the Tzlas and Tachtalia, and is bound to struggle | 
with the rapidly changing great falls of the water, which | 
attack and trouble the piloting of the boat constantly from 
one side and another ; but also at high-water mark, when 
the confined water of the channel, narrowed by the peak of | 
the Greben, falls subsequently into the extraordinary large 
channel, causing dangerous whirlpools at the foot of the 
mountain. Here there is a depth of about 30 metres, caused | 
by the whirl of the water during thousands of years, 
threatening the boats with destruction when piloted thither 
by unpractised hands. Naturally it is impossible to navigate | 
this part against the stream at high water. 

Leaving the Greben, there is still a length of 2 kilo- | 
metres, which has not sufficient depth for navigation. 11°5 
kilometres from the peak of the Greben the high bank 
of Serpentin passes through the channel and impedes the 
free flow of the water forming the cataract called “ Jucz.” 
At low water mark the water drops with a great fall over the pro- 
minent peaks of this bank, and the fall of the water at this 
cataract, at the lowest water level, reaches 2 metres per kilo- 
metre, while the depth of water, principally on the left shore 
of the channel, is hardly a few centimetres, so that on such 
occasions navigation is stopped. At higher water this great 
cataract fall disappears entirely. This is caused by the 





* Vide: Notices sur les travaux d’amélioration de l’embouchure du 
Danube et du bras de Souline, 1857-1891. Par Vvisin Bey, 
général des ponts et chaussées en retraite. Paris, 1893. = 
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straits ofthe Kazan, in a distance of about 14 kilometres, 
and 100 kilometres from Bazids, which swells the surface of 
the water to such a degree that the cataract of Tucz is sub- 
merged as the flood water reacts at a great distance up 
stream, and equalises the great fall, so that the cataract of 
the Jucz forms a navigation hindrance only at low water. 

Leaving the cataract Jucz, situated in the most southern part 
of Hungary, and descending 14 kilometres from it,a part is 
reached where the channel of the Danube is confined between 
steep and high rocks, forming the straits of the Kazan, which 
is the most picturesque part of the Lower Danube. 

The Danu en ok steep rocks in a width changing 
from 170 metres to 380 metres, and a depth from 20 metres 
to 50 metres, at a length of 4 kilometres, till on the left shore 


the mountains retire backwards, and in a length of 1} kilo- | 


metres the valley of Dubova interrupts this narrowness. The 
channel of the river enlarges there also to 500 metres, and its 


depth rises to 10 metres, till the rocky mountains come for- | 


ward again with steep walls reaching as far as the edge of the 


channel ; the channel narrows itself again to 180—300 metres, | 
its depths sinks likewise to 30—54 metres, and the river loses | 


at Ogredena, after a length of 9 kilometres, this restriction of 
its boundaries. 

The straits of Kazan, although at high water they cause a 
considerable raising up of the water surface, do not form a 
hindrance, because, besides its great depth, the proportions 


in the fall are also favourable, the fall at the lowest water | 
| being only 36 centimetres per kilometre. 


Coming out from the straits of the Kazan, the river turns 
towards the east, the mountains retire on the left shore, the 
channel of the river enlarges to 400—600 metres, and 10 kilo- 
metres from the Kazan, on the right shore, is Tekia, a Servian 
town, opposite Orsova on the left shore, at the foot of the 


| mountain forming the border between Hungary and the 


Lower Danube. 





PAUL VAZARHELYI, Engineer, and Author of the Iron Gate Works 


At a distance of 8 kilometres from Orsova, and 128 kilo- 
metres from Baziis, the “Iron Gite ’’ begins—see engravings 
of plans and sections page 473. It is situated between 




















impedes the current, and begins at the foot of i 
| called Alion, at 122 tans nay and the depth br pales 
| at lowest water, from 7—18 to 2—6 metres, and this rock-bank 
| extends in a length of 8 kilometres, but forms a real 
| cataract only in the part of 128—13 kilometres, partly by the 
| rock named Prigrada, rising from the low water in a width of 
| 250 metres and length of 2 kilometres, beginning at the vil 
| lage of Sibb on the right shore and bending in a crooked line 
| towards the left shore, partly by the numerous larger and 
smaller rocks and peaks rising on the left shore over the small 
water, which not only slackens the current of the water and 
| thereby swells the surface, but causes great and irregular 
waterfalls, cross currents, and whirlpools, which expose the 
| passing ships, even at the greatest caution, to danger. 
The cataract of the Iron Gate consists properly of three 
| parts. The first is the entrance, viz., the bank, which swells 
| up the water, but has no peaks rising out of the water imped- 
ing the navigation ; the second part is the Iron Gate proper. 
| with the rock of Prigrada, with most dangerous rock and 
| peaks; and, finally, the third part, the great deepening 
eneath the Prigrada, the way out, in which the water is 
falling over the rocks forming whirlpools. 

At different heights of the water the navigable way takes 
different directions at the Iron Gate, in which the fall of the 
water follows through the most equal and the most favour. 
able labyrinth of these peaks, and, therefore, the sailor who 
directs his ship through this cataract, must know particularly 
the place and position of every rock peak and the serpentine 
way which the current takes among them. The greatest 
fall at the Iron Gate at the lowest water surface concentrates, 
where the water is falling over the rocks and flows into the 
following depth; this fall is in the current of the river 
3 metres per kilometre, through the whole cataract 5 metres 
per 25 kilometres, and the velocity of the water ranges 
between 4—5 metres per second, or say 10 miles per hour. 

After the cataract of the Iron Gate, the 
channel of the Danube is still for a length of 
6 kilometres, crowded with rocks and banks, 
but afterwards ceases, and the river flows un- 
troubled towards the sea—see table below. 

From the conditions shown in the annexed 
particulars of the channel and flow of the 
Lower Danube, it will be obvious that the 
navigation of this part of the river must be very 
difficult, and at entirely low water quite im- 
possible. In what considerable proportion the 
regular navigation on the Lower Danube is 
impeded, is shown by the statistical data, when 
we examine how many days the navigation was 
restricted during the season—from 1st March to 
the end of November. From 1840 to 1880, for 
the last forty years, the season for navigation 
consisted of 275 days. The navigation with 
ships drawing to 150 centimetres, or 4-92ft. of 
water, was impossible for 117 days; con- 
sequently these ships could communicate on 
the Lower Danube with full cargo only during 
158 days in the year. There were even years 
when the navigation was impeded through 
200 and even 260 days perannum. The navi- 
gation on the cataracts is still more unfavour- 
able on account of the tendency of modern 
methods of navigation and the larger cargo and 
larger draught of ships. 

The eminent importance of the Danube— 
as a way of communication — was already 
acknowledged by the Romans when they made 
use of it with success as an expedient in their 
conquering wars. In view of this object they 
executed important works on the Danube, the 
ruins of which even now excite admiration, 
showing us eminent professional knowledge 
and evidence of forces, which at that time 
were gigantic. Besides the numerous stone 
bridges, the parts of which’are the admirable 
work of the Latine architecture, they con- 
structed along the river, from Regensbourg to 
the Lower Danube, a towage path, in order 
to assure the unhindered haulage of their 
ships. We find numerous and remarkable 
monumental remains of hydraulic engineering 
and improvements of the Roman reign on 
the Lower Danube; these ruins speak to-day 
of the intellectual and material force of these 
conquerors of the world, who found their way 
surmounting all obstacles. 

At Ergeta castrum, as it was called at the 
time, in Moesia, downward from Turn Severin, the Roman 
Emperor Trajan caused to be built a large wooden bridge on 
stone piers, the parts of which are visible, after the plans of 


Particulars of Bed and the Waterway of the Lower Danube from Bazids to Sibh previous to the Corrections. 


Depth in the | 





aie — of ot meg ater A below . ene over Fall of the 
: Distance channel, the lowest water Highest the Adria o é 
No. Name of the section of from of 1834. water over | the lowest | lowest water Remarks. 
the river. Bazi of 1834 to 1000 
azias. ——_-— the O. water of metres 
Mini- Maxi- Mini-  Maxi- 1834, ‘ 
mum. mum. mum. mum. 
kiloms. m. m. metres. metres.’ metres. metres. centimetres. 
1 Baziis—O-Moldova .. .. { 24°88 400 1100 7°00 | 20-00 8°10 fot 8°70 
2 O-Moldova—Babakaj 82°27 200-1450 2°10_-| «15°20 8°40 80-670 9°00 { Channel crowded 
8 Babakaj—Sztenka.. |. .. ..| 44°00 | 320 1100 2°40 | 24:50 | 7:70 59°492 1000 with banksand islands 
QiGbeES 4. = oe ce 20 ce oe 45°00 900 _ 8°71 8°10 59°844 11°00 First cataract. 
5 Sztenka-Kozla. .. .. « «- 59 95 410 1520 3°70 24°20 7°10 57°647 11°47 
Second cataract. 
6 \Kozla Dojke .. .. .. « 62°33 850 | 770 | 1°80 | 25°50 7°00 55°873 74°70 Average. 
182°00 Maximum. 
7 |Dofite—Inlas .. cc 22 oo oc} 69°85 400 §=6900 4°70 2°60 7°00 54°328 20°00 
8 isles — Tachtalia — Greben —{ wes | Si “= ee. 
“Ghaioes —— 77°29 420 | 2020 | 0°20 | 22°30 | g iniiea 48°701 75°60 Third cataract. 
cl a 1880, 7°3° 175°40 At Greben. 
, 
9 Szvinicza—Jucz .. «2 «se o 84°57 700 | 1550 «=8°8 9°4 73 48°032 9°10 
PE bk Se. os we 20 we Amo 840 O07 4°3 _ 44°903 a. Fourth cataract. 
"255 2°1 | 35°36 
10 Jucz Cataract .. os { 86" 255 a any = = | “e ~ 297°75 Maximum. 
Il Jucz—Kasdin .. 12 oc oo 100°00 450 1200, 3°0 12°10 9°3 43°657 10°00 
12 Kazdn Straits... .. .. .. «| 109°00 170 «©4580, 81 52°00 9°6 43°386 8°50 
18 Kazin—Orsova .. .. « «- 120°90 880 710 5°6 17°00 76 2°922 3°60 E 
14 Orsova—Vercierova .. .. «. 12538 | 400 1020 2°30 12°20 6°2 42°130 15°20 |Hung.-Roun. frontier. 
15 Vercierova—Iron Gate.. .. ..| 128°58 | 680 1180 2°00 7°00 _ 41°256 28°30 
417°00 Maximum. 
16 Iron Gate—Sibb .. .. .. 181°12 670 | 1150 +=0°3 51°00 — 36°106 200°00 \410 metres in length. 
| | a 820°00 1000 metres in length. 











Total fall from Bazids to Sibb, 26,087 metres, to a length of 131-2 kilometres, viz., 20 centimetres in average per kilometre. 


Roumania and Servia, which is, for a length of 3 kilo- 
metres, the largest and most dangerous obstacle on the Lower 
Danube. The bank, which passes through the channel, 


Apollodorus Damaskus, in the year 102-103 B.C., con- 
sequently during the short period of one year, proving the 
great development of the technical ingenuity of that time. 
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Lower ODanuée. 


This bridge is eternalised also on the triumphal gate con- | draught, and the difficulties existed only in the haulage. To 
structed in Rome glorifying the Emperor Trajan. | make the haulage of the ships possible, the Roman and 

The Bridge of Trajan is only the first of the great works | Macedonian legions of the Emperor Trajan accomplished an 
with which the Romans rendered possible, and assured the | admirable work along the Lower Danube. This work is the 
unhindered free passage on the Lower Danube. 

The first cataract, which hindered the Roman legions’ | From the remains of this work, which are still visible, may 
advance upwards on the Danube, was the Iron Gate, which | be judged how great were the forces at command, and what 
was nearly inaccessible at low water. | immense work this road required. At places where the 

The irregular rocky bottom, which barricades the channel | channel of the river is spread with rocks of immense height 
in its whole breadth, made the navigation impossible at this | the road is cut into the rocky walls, in some places in the 


Jucz Cataract 
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means of that time, and therefore they were obliged to cuta | rocks and to construct the whole road in this manner, they 
canal around the rocky channel, and to begin on the right | built a part of it on beams cut into the rocky wall in the form 
shore of the Iron Gate, constructing a canal with gigantic | of a suspension bridge, as can be seen even to-day from the 
force to the point where the cataract ends, near the village | remains. . 
called Sibb. | 
e The still existing remains of the dyke of the channel show | 

ow great were the forces at the disposal of the Roman | ,yray + 
leaders of the time. This Roman sank-detaien from the | GUNNERY TRIALS OF THE CHILIAN CRUISER 
ruins—had a length of 3-2 kilometres, and led on to the right | BLANCO ENCALADA. 
shore in a slightly bending arc—see plan. Impeding| Tuer gunnery trials of the Chilian cruiser Blanco Encalada, 
the large quantity of detritus into the canal, the valley of the | built by Sir W. G. Armstrong, Mitchell, and Co., took place 
brook was barricaded with a stone wall, the ruins of which | on Tuesday, the 22nd ult. 
are still visible in the channel of the brook. But time | cruisers to which the firm has recently paid so much atten- 
removed and destroyed the dykes of the canal, its channel | tion, but she is more heavily armed than any previous 
was filled up by the detritus of the brook coming from two | vessel. Indeed, she carries an armament which compares 
valleys, of which the one being at the upper and the other at | favourably in power with vessels very much larger than her- 
the lower end ; and to-day there are only ruins of the great | self in the British Navy. Her armament consists of two 
work, which was destined to break through the Iron Gate | 8in. guns, one mounted forward and the other aft, as bow 
and to open the Lower Danube to unhindered navigation. | and stern chasers, and ten Gin. quick-firing guns mounted on 
But how justly the Romans have conceived the question of | sponsons, the two foremost and the twoaftermost of which can 
the regulation of the Iron Gate, is proved by the fact that | fire in line of keel. The vessel can therefore direct one 8in. 
modern engineering, with all its numerous expedients, pro- | gun and two Gin. ahead or astern, and two Sin. and five 6in. 
ceeds on the Roman traces in striving to avoid the cataract | on any point within 50 deg. either side of the beam. In 
by cutting a canal on the right shore. addition to this armament of heavy guns, she carries twenty- 

At the other cataracts we find no traces where the Romans | two smaller Hotchkiss guns and five torpedo tubes. It 

have striven to surmount the navigation hindrances with any | should be further remarked that the guns composing her 
works. But this was not so necessary as at the Iron Gate, | main armament are all of a peculiarly powerful type. The 
the other cataracts being navigable with boats of a small | Sin. guns are of 40 calibres length, and have a velocity of 


(To be continued.) 








The vessel is of the type of fast | 


| pressure. 


| quick-firers. 
Way of Trajan, executed on the right shore of the Danube. | 











Mozla-Dojke Cataract. 
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2260ft. with a 210 1b. projectile, and very moderate chamber 
So improved is the breech mechanism and 
powder supply arrangements that the guns may be called 
This nomenclature was certainly borne out 
during the trials when, with a crew that had never fired a 
round from the gun on any former occasion, four rounds 
were fired—the powder being — from the magazines— 
in sixty-two seconds. In fact, the man who has to aim the 
gun need never be kept waiting for the loading. 
The 6in. quick-firing guns are mounted on 
ings; they are also of 40 calibres length and have a 
velocity of 2500 foot-seconds with a 1001b. shot. During the 
trials twenty rounds were fired from the 6in. guns, and eight 


estal mount- 


| rounds from the Sin., four rounds were also fired from each 


of the small firing guns. No difficulty of any kind was ex- 
perienced. It should also be mentioned that, thoroughly to 
try the structure of the ship, the aft’8in. gun was fired in 
line of keel horizontally, and the foremost 8in. gun was fired 
ahead with elevation he ge from the horizontal 4 deg. for 
five rounds, four of which were against time. This severe 


| ordeal did not even crack the paint in the decks below the 


| the chart house. 


muzzles of theguns, and the only damage reported during the 
whole of the trials was one broken rail, which had accident- 
ally been left in a position of danger, and a little glass from 
It may be noted that the only explosive 
used in these trials, both with the torpedo guns and quick- 
firing guns, was cordite. 

Before the gunnery trials were undertaken a torpedo was 
fired from each of the two port broadside tubes. These tubes 
are the new Elswick design, and are arranged for the use of 
cordite impulse, which has given such satisfactory results. 


| A number of experiments has shown that the velocity of 
| impulse of the torpedo is exceedingly regular, and with a 








| —Captain Beaumont and Lieut. Browning. y 
| firm was represented by Sir Andrew Noble, K.C.B., F.R.S., 


pressure of about 35 1b. in the tube, a velocity of no less than 
58 foot-seconds is obtained. The broadside tubes are capable 
of training through a large arc. During the trials the 
weather was beautifully clear, and much interest was taken 
in the long range of the guns when fired at high elevations. 


| The Sin. guns were fired at 15 deg. elevation, when the shot 
| struck the water at a distance of 10,000 yards, but so clear 
time. They were not capable of removing the rocks by the | form ofa screen, and as they were not able to remove the | 


was the weather that the spray thrown up by the shot was 
clearly seen each time. The ship returned into harbour when 
she completed her trials, and is shortly to proceed on her 
speed trials. It is confidently expected that she will realise 
a speed of no less than 224 knots. 

So many were the novelties and improvements in the 
armament of this remarkable vessel that both the Gun- 
nery Department and the Constructive Department of the 
English Admiralty were represented. The officers present 
at the trials were :—From the Chilian Commission—Captain 
Goni; Captain Munoz Hurtado, the captain of the vessel ; 
Captain Linacre, the commander of the vessel; Sir Edward 
Reed, M.P., technical adviser to the Chilian Commission. 
From the Admiralty—Commander Peirse, Mr. Organ, and 
Mr. Little, Constructive Department. From the Excellent 
The Elswick 


&c.; Mr. Watts, naval architect, who designed the vessel ; 
Commander Lloyd, and Mr. Hadcock. 








A FLOATING dock capable of raising vessels of 2000 tons 
is being brought from France to be placed upder the lee of Ulna, 
and is expected to be ready by September next, The Government 
arsena! has been removed from Tabusco to Ulna, and workshops, 
foundries, steam cranes, &c., are being erected. The dock, together 
with these works, will be of the greatest advantage to shipping at 
Vera Cruz, by enabling vessels to clean and repair. British 
shipping entering the port last year was §7 vessels of 120,148 tons, 
forming 25°33 per cent, of the total. 
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LEWIS AND ALLEN’S FLOORING CRAMPS. 





Tue cramp illustrated by the accompanying engravings is the 

tcome of a request to make a cramp for a special kind of 
= uet flooring. The inventors having achieved this, were 
ble to form the cramp so that it could perform the work of 
4 flooring cramp also. Fig. 1 shows it in use for parquet 


Fig. 1 





= 





flooring work, which is usually performed with difficulty by 
the aid of chisels and wedge pieces. The grip is obtained by 
fixing oblique steel spiked plates to the underside of the base 

Jate. By standing on the flanges of the mg frame, these 
spikes obtain a strong hold on the floor, and the parquet 
pieces are then forcibly pressed into place by the screw and 
toggle arrangement of the cramp. Fig. 2 shows the cramp 


Fig, 2 





in use as a joist flocr cramp. The gripping-arms are adjust- 
able as to length, so as to take thick or thin joists, and, having 
placed the cramp as shown, the one screw tightens the 
grippers, and forces the toggles, which press the floor-board hard 
against the previously-laid board. It is rapid in action, and 
not expensive. It is made by Mr. H. Lewis, Thames Bank 
Ironworks, Reading, and may be used as a carpenter’s and 
joiner’s bench-cramp. 








HARBOURS AND WATERWAYS. 


Dover Harbour.—After considerable delay the works at the 
iron pier have again been resumed. The delay has occurred 
owing to unexpected difficulties arising during the fixing of 
the iron screw piles which are to carry that portion of the 
pier which extends out from the shore. The first part of the 
pier, which commences at the East Cliff, consists of open 
pile work carrying a roadway on the top 30ft. wide and 
1260ft. long, the piles being placed 40ft. apart. Each bay 
rests on three piles. From the end of this open viaduct a 
solid pier is to carried for 1500ft., curving round at the 
end towards the Admiralty Pier, which is to be extended 
580ft., leaving an opening facing nearly due east of 450ft. 
The object of the open work at the commencement is to 
afford a free circulation of the tidal water within the harbour, 
and the prevention of deposits within the sheltered area. 
After several of the screw piles had been driven satisfactorily, 
asoft place in the bed of the harbour was met with, into 
which the piles sank without obtaining any hold. An inves- 
tigation and borings which have since been made show that 
the bottom of the harbour, which is composed of chalk, varies 
in hardness from that of Kentish rag to material nearly as 
soft as mud. Where this soft strata occurs it is now 
intended to place the centre pile on a base of concrete filled 
into a cast iron cylinder. These cylinders are to be sunk 
about 10ft. into the chalk, and be carried up above the water 
level, when they will be made into air tight chambers. The 
soft material will then be excavated, and the cylinder filled 
with concrete to the level of the bed of the harbour, the piles 
carrying the superstructure being attached to a granite block 

dded in the concrete. The upper part of the cylinder will 
then be removed and used in making the foundations of the 
next pile. The two outside piles of each bay will be screwed 
down as before, longer piles being used. At the point where 
the iron pier is to end, an island structure has been formed, 
from which the laying of the concrete for the solid pier will 
commence. This is to consist of concrete blocks weighing 
from 12 to 20 tons, laid in a trench 3ft. deep excavated in the 
chalk. Above low water these blocks are to be faced with 
granite. The bottom width of the wall is to be 45ft. and the 
top 35ft. A large stock of concrete blocks has already been 
provided, about 1800 having been made up to the present 
time. It is anticipated that when this pier and the other 








works are completed a large area of still water will 
have been secured, and besides the advantage derived 
in landing and embarking, the necessity which now 
frequently exists of keeping the passenger steamboats 
under steam in the Downs will be avoided. Under 
present circumstances during strong south-easterly gales it is 
exceedingly difficult to land passengers owing to the absence 
of shelter, and occasionally the incoming packets have to lie 
outside the harbour tossing about for several hours because 
the existing accommodation renders it dangerous for any 
vessel to attempt to go alongside the pier. Even in calm 
weather, after north-easterly winds, there is a heavy ground 
swell in the harbour which causes a considerable roll to the 
vessels lying at the pier. To the casual observer it would 
seem as if a better result would have been secured if the 
new pier had been carried more eastward and had started 
from the end of the East Cliff, thus securing a very much 
larger area of harbour and with very little extra length of wall, 
but no doubt there were valid reasons why this was not done. 
The work is being carried out for the Corporation of Dover 
by Mr. Jackson, under the direction of Messrs. Coode, Son 
and Matthews. The interest on the money borrowed is to be 
met by a poll tax of one shilling on each passenger, the 
number amounting to half a million a year. The contract 
for the Eastern Pier is £414,000, which will now be increased 
by about £30,000 owing to the unexpected difficulties en- 
countered. 

Hull.—The North-Eastern Railway Company is about to 
construct an addition to the St. Andrew Dock, consisting of a 
ten-acre basin, three slipways, a river wall, and jetties. The 
fishermen of this port are very discontented with the treat- 
ment they are receiving at the hands of the railway company. 
When the Bill for acquiring the docks was before Parlia- 
ment they were given to understand that the facilities for 
wa on the fishing trade which the dock company was 
unable to provide for want of funds, should be provided as 
soon as the railway company obtained possession of the docks. 
They also complain that the rates charged are much higher 
than Grimsby for the same services; and that owing to this 
and the fact that their boats have so much further to go up 
the river, the Hull fish trade is placed at a great disadvantage 
compared to other ports. At a meeting of the owners of the 
fishing trawlers and smacks called to consider the matter, 
these subjects were fully discussed, and a deputation was 
appointed to make inquiries as to what facilities would be 

iven at Grimsby and Boston, with a view to moving their 
ats to one of those places in case the railway company 
would not meet them with better terms. 

Rye Harbour.—The Commissioners of this harbour have 
decided to spend £1500 in extending the jetties at the 
entrance. For several years past the navigation has been 
impeded by the sand and shingle which accumulates from 
time to time in varying quantities in the harbour and across 
the entrance. Various plans have been suggested to prevent 
this, and for improving the depth. Some years ago Sir John 
Coode was consulted, and advised works which were estimated 
to cost £17,000. This amount being beyond the means at 
the disposal of the Commissioners, the plan was not carried 
out. Several amateur engineers have from time to time 
brought forward other schemes, the contention amongst the 
nautical men of the port being as to whether the greatest 
advantage would be gained by an extension of the eastern or 
western jetty. As the supply of material which obstructs 
the harbour all comes from the west, one suggestion, which 
was calculated to deal with the cause of the mischief, was to 
construct six timber groynes to the west of the entrance, so 
as to stop the travel of the shingle. The beach and sand 
collected by these groynes was to be sold to help to defray the 
cost, which was put at £1000. The present plan is to extend 
both the existing jetties, although there is still a strong 
feeling amongst the fishermen and nautical men that the 
western jetty should go beyond the eastern, so as to act asa 
breakwater and enable vessels to be steered fairly into the 
harbour, the most dangerous winds coming from the south 
and west. The largest vessels that can enter draw about 13ft. 

The Mississippi—A report has been circulated that a shoal 
is forming in the Gulf of Mexico, off the mouth of the South 
Pass of this river. It is stated that this shoal has only from 
nine to ten fathoms over it, whereas formerly the depth was 
very much greater. One of the oldest pilots of the port, 
however, states that to his knowledge such a shoal existed 
forty years ago, although it is not shown on the charts. 
There have also been several complaints of ships grounding 
in the jetty channel, and at its entrance, as far out as S0Oft. 
from the ends of the jetty. Mariners say that this is due to 
want of proper guides and safeguards in marking the entrance, 
which renders the approach very difficult and dangerous in 
foggy weather. The last report of the inspecting officer of 
the United States Government, which records the soundings 
up to the end of last June, states that considerable shoaling 
had occurred at the head of the Passes, and sand bars 
were found above the entrance to the South Pass, which 
extended even into the Pass itself, so as to reduce the 
depth to less than that required to be maintained by 
the executors of the Eads estate. This depth is 26ft. at 
low water, over a width of 200ft. with a 30ft. channel in 
the centre. Owing to this shoaling, navigation had been 
materially interfered with, and complaints from ships’ 
agents had been unusually numerous. The remainder of 
the jetty channel had not been materially changed. The 
chart of the sea end of the jetties showed a growth of the bar, 
and indicated the gradual resumption of those conditions 
which existed before the jetties were constructed. In the 
opinion of the inspecting officer, if the 30ft. channel is to be 
maintained the early extension of the jetties is patent. The 
bar directly in front of the entrance has shoaled to such an 
extent that the current is strongly deflected to the eastward, 
and in unfavourable conditions of wind vessels endeavouring 
to make the entrance are liable to be carried on to this shoal 
and be wrecked. Thechannel turning eastward beyond theend 
of the east jetty has shoaledso much as to be practically closed. 
The statutory depth has only been maintained by dredging, the 
dredger having been engaged seventy-three days last year 
between the jetties, and beyond their ends in the gulf. The 
report further says that the permanent character of the 
jetties is already enveloped in doubt, since the teredo has 
attacked the lower course of the timber capping of a portion 
of the jetty. The shoaling at the upper end of the Passes 
and above them is thought to be due to adeterioration which 
has taken place in the South-west Pass, and the deepening of 
the Pass a Loutre. It is probable, therefore, that a re- 
arrangement of the dams put in at the head of the South 
Pass may be necessary to meet the changed condition of 
flow. It appears that the staff employed by the Government 
to survey and report on the South Pass costs the United States 
about £2000 a year. 

Canals.—Considerable interest has been excited in York- 





shire by the proposal to construct a ship canal from the 
Humber to Wakefield and Leeds. No definite scheme has 
yet been brought forward, but the idea seems to be that the 
river Aire should be straightened and deepened and made 
available so far as practicable. The promoters estimate the 
cost on the basis of what the Manchester Ship Canal has 
cost, at six millions. How much this is to be relied on may 
be gathered from the fact that the same promoters, when the 
scheme was brought forward in 1886, put the cost at three and 
a-half millions. The dimensions proposed for the canal are 
120ft. in width and 20ft.in depth. At a meeting called at 
Wakefield to consider the matter, it was stated that it was 
expected that an average of three and a-half vessels a day of 
2000 tons each would navigate the canalif made. Considering 
that this district is now occupied by a powerful company like 
the Aire and Calder, which affords a very efficient system of 
water carriage between the Humber and the inland towns to 
which it is proposed to carry this canal, and the enormous 
physical difficulties in the way owing to the great number of 
railway lines which would have to be crossed, it will require 
great ingenuity to show the necessity for this ship canal, and 
that the amount of traffic which would be brought on to it 
would pay the interest on theoutlay. It is not the difference 
between railway freight and carriage by water—as very 
efficient water carriage already exists—that has to be reckoned, 
but the saving in cost of transhipping from over-sea vessels 
into barges, at Hull or Goole, with of course the advantage 
in carrying in one bottom from the place of export to that of 
delivery. The Wakefield Ship Canal would have to rely for 
its revenue on ship traffic only, as the barge traffic is already 
provided for. The arguments as to the high charges at the 
Liverpool Docks, and the high rates and expenses in con- 
veying cotton and similar goods from Liverpool and Man- 
chester which were adduced as arguments in favour of that 
ship canal, do not apply here, as the competition between 
Hull and Grimsby and Goole is sufficient to disarm 
them. The great distance inland at which Goole is placed 
also gives an advantage in Yorkshire which was wanting in 
Lancashire. 

Corinth Canal.—The report of the British Consul does not 
give a very favourable account of the traffic on the canal since 
it was opened last November. Up to the end of February 
200 vessels had passed through, consisting chiefly of Greek 
sailing craft. Since then, however, the Lusitania, one of the 
Orient Royal Mail steamers, has made the passage success- 
fully. She is 415ft. long, and draws 22ft. She is the largest 
steamer which has yet made use of this water way. Owing 
to the narrowness of the channel and the current through it, 
which varies from one to three knots, great care has to be 
taken to prevent vessels coming in contact with the steep 
stone sides. It is reported that at the western end a con- 
stant and sufficient depth of water cannot be reckoned on 
suitable for vessels drawing 23ft. With the present system of 
lighting and the absence of other facilities, the canal is hardly 
safe to navigate in the dark. 








PETCH’S WHEEL CAP WRENCH. 


In a recent impression, our Birmingham correspondent 
mentioned a new wheel cap wrench, made under Petch’s 
patent by Messrs. F. W. Cotterill, Atlas Works, Darlaston, 
who are now making a larger and stronger size of this wrench 
than formerly, suitable for Drabbles’ patent arm-caps, and to 
take in 44in. across corners. We illustrate it by the engrav- 
ing below. The steel jaws have an angular concavity, taking 
four sides of the cap or nut simultaneously. The outside 
dimensions of the jaws are such as to allow the tool to be 
used with very small nave hoops, or in cases where the cap 
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is let into the nave, and the jaws are also of sufficient length 
to permit of the key being used with unusually broad nave 
hoops. The projecting sides of the jaws are the full width of 
the frame, thus preventing the jaws from slipping off the 
caps. The wrench jaws are made of crucible steel, one jaw 
being placed at the end of the slotted frame handle, upon and 
in which the movable jaw slides. The projecting guides of 
this jaw are nicely fitted on the frame handle, and it is firmly 
held by the adjusting and gripping screw seen at the end of 
the handle. 








Sir Epwarp Watkin, Bart., M.P., has resigned the 
chairmanship of the Manchester, Sheffield, and Lincolnshire Rail- 
way Company, and of the Metropolitan Railway, through increas- 
ing indisposition. After the shareholders’ meeting, last Friday, the 
resignation of Sir Edward was read andaccepted. The Right. Hon. 
the Earl of Wharncliffe, deputy chairman, was elected chairman ; 
and Mr. J. W. Maclure, M.P., vice-chairman. On the Metropolitan 
he will be succeeded by Mr. John Bell, who will also be managing- 
director as now. Sir Edward has had fifty years of railway career. 
In 1845, a noted year for railway schemes, he was appointed secre- 
tary of the Trent Valley Company. When the London and North- 
Western Railway Company was formed, Sir Edward joined and 
subsequently became general manager of the line. After that he 
became associated with many similar concerns. He was a director 
and subsequently chairman of the Manchester, Sheffield, and 
Lincolnshire Railway, president of the Canadian Grand Trunk line, 
chairman of the South-Eastern Company, a director of the Great 
Western and Great Eastern lines, chairman of the Metropolitan 
Underground Railway, the Channel Tunnel scheme, &c, It was 
through his energetic initiative that the Shettield Company esta- 
blished their vast docks at Grimsby, which drew thither a large 
share of the traffic that formerly went to Hull. Not only did he 
thus practically make the town of Grimsby, but it was through his 
advice that the company converted Cleethorpes into a seaside 
resort. His last great enterprise was to induce the Manchester, 
Sheffield, and Lincolnshire to enter upon the establishment of a 
grand trunk line to London. He was most assiduous and diligent 
on the Board. At the half-yearly meeting on the 18th of January, 
1898, he was unable to be present, that being the first time—during 
his connection of forty years’ standing—of failure to attend the 
general meetings of the company. 
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ELEVATORS AND MACHINERY—SUN FLOUR 
MILLS, BROMLEY. 
Tue installation of machinery which we illustrate above 
and on page 485 consists of elevators, cleaning machinery, 
worms, conveyors, and silos 1ejuired to receive and discharge 


| which is shown in the sectional view of the buildings on page 

485. The engravings on this page show the sections in two 
| directions of the wheat silos. The longitudinal section shows 
| the connection between the various bins by means of 
| the conveyors and elevators, and in the centre of the page 
| is seen the extension of the building containing the barge 

emptying elevator and the grain receiving separators. 
| This elevator can be lowered into any vessel, and the 
| wheat lifted from it at the rate of 40 tons per hour. The 

wheat, after being lifted out of the vessel by the elevator, is 

spouted from the said elevator into the cleaning department 
| marked A on the transverse section; it then falls into 

another large elevator, which raises it into the first set of 
| scales B, where the wheat is weighed; thence it falls into 
| two large double-sieve warehouse separator cleaning ma- 
| chines, of which we give an engraving herewith. The 
| wheat is first subjected to a powerful exhaust before passing 
| on to the top sieve, which is usually clothed very coarsely to 
| allow all the wheat to be sifted through, the larger impurities 

tailing over. The wheat after passing through the top sieve is 
| delivered on tothe bottom sieve ; this sieve is clothed very finely 
| so as to allow only such small impurities as dust, sand, small 
| seeds, d&c., to pass through, the wheating tailing over. As the 
| wheat leaves the sieve it again meets with a powerful aspirator 
wheat from any vessel, and after giving the wheat a preliminary | draught, which removes all dust and light impurities which 
course of cleaning, to deposit each class of wheat in separate | may be present. The heavier impurities lifted out by the 
bins or silos ; afterwards mix them in any required proportion | exhaust are deposited in the aspirating chambers. After 
together, and finally allow them to lie together, blend and | leaving the cleaning machines the wheat falls into another 
assimilate, | elevator which delivers it into the second building, which 
Outside th building is fixed a large receiving elevator, | contains the silos, marked D on the plans; here it falls into 
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an elevator extending the full height of the building, and is 
lifted up to a band conveyor which is fitted with movable 
distributing hopper and telescopic spout, as seen in the trans- 
verse section, page 485, and in the engravings below, so 
that the wheat can be delivered from this band conveyor 








CONSTRUCTION 
OF WHEAT SILOS 
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into any one of the first set of bins, which may be called 
“‘storage bins.” Underneath these storage bins is fixed 
another large band conveyor which has a capacity of 25 tons 
od hour, with movable hopper, so that the wheat can be 
ischarged from any one of these bins, on to the rubber band. 
This band delivers the wheat into another large elevator 
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which elevates the wheat on to another band conveyor with 
telescopic spout, which delivers the wheat into any one of four- 
teen mixing bins, different qualities of the wheat being delivered 
to the different mixing bins. Under each of these mixing 
bins are fitted automatic wheat-mixers, seen in the longi- 
tudinal section, and on thispage. These mixers are fixed on 
the top of a wheat worm, and can be adjusted to allow the 
wheat to pass out of the mixing bins in any required quantity. 
The mixture of wheat required for milling purposes can be 
thus arranged to suit the requirements of the trade. 

The mixing worm delivers the wheat into another large 
elevator, where the wheat is lifted up into a worm which runs 
the full length of a third set of bins, called blending bins; 
this worm is provided with separate outlets and slides for 
feeding any one of these blending bins. It is seen in both 
sections on page 477. Another large worm is fixed under these 
blending bins, so that when the wheat has lain in them for 
@ sufficient time to allow the different qualities of wheat to 
assimilate, the wheat is allowed to pass into the worm, and 
after being again weighed, is passed 
by means of a large wheat worm 
and elevator into the mill proper. 

Silos.—These are constructed of 
flat pieces of wood 5in. by 1}in. at 
the bottom and 3in. by 1jin. at the 
top, nailed flat and overlapping 
one another, as in the annexed 
engraving. The wood walls of the 
silos are thus built up of a very 
large number of boards, forming, 
when nailed together, great slabs 
of wood of enormous strength. 
The difficulties which used to be 
experienced in obtaining sufficient 
strength for grain bins are thus 
surmounted. The mouth pieces 
consist of cast iron hoppers, sup- 
ported in and resting on girders 
supported by cross girders and 
substantial pillars standing on 
concrete. They are thirty-three 
in number, 36ft. deep, 9ft. square, 
and are divided as follows :— 
Twelve for storage purposes, four- 
teen for mixing, and six for 
blending. One bin is reserved 
for English wheat, which is of 
course delivered direct into the 
mill and not from barges. Also 
the contents of each separate bin 
can be conveyed on to a pair of 
scales, and after being weighed 
returned to the bin, this being used 
for stock-taking purposes. 

The barge elevator is about 36ft. 
high between centres, and is 
capable of discharging wheat at 
the rate of 40 tons per hour. It 
is constructed by Messrs. Thos. 
Robinson and Sons, Rochdale, by 
whom also the whole of the plant 
we are describing has been designed 
and manufactured. The barge 
elevator is so arranged that th> 
delivery of the grain from the ele- 
vator is always at one fixed point, 
namely, at A, where the elevator 
cup chain passes over a deflecting 
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roller, so that the grain is tipped —————— : == 
GRAIN” MEASURING ANDZ MIXING MACHINE 


into the hopper, from which it 
runs down to the foot of the 


elevator as in the transverse section. It j3 fitted inter-, 


nally with two strands of strong detachable chain having 
steel buckets secured thereon at regular distances apart, 
and working over special tooth sprocket wheels. The 
elevator trunk or leg has a substantial wrought iron framing 
built up of angle and T iron, and fitted with the necessary 
cross and diagonal stays firmly braced together, the whole 
being lined on sides with timber, and provided with wood 
covers front and back. All the bearings in this elevator are 
of malleable iron bushed with gun-metal, and all the in- 
ternal shafts are of Bessemer steel. Tension gear is pro- 
vided at the head of the elevator for taking up the slack in 
the chains, and is arranged so that the tension screws 
can be actuated simultaneously. Greenheart guides are 
fixed inside the trunk for guiding the chains and buckets, 
both in the upward and downward course. The mouthpiece 
of the elevator, through which the long leg or trunk slides, is 
carried upon wrought iron girders of suitable section, fixed 
on the girders of the overhanging portion of the tower. A 
grate, constructed of taper steel bars, is fixed to the foot of 
the elevator, and the head is provided with lifting straps for 
the raising and lowering of the elevator. 

A special crab, belt driven, with stopping and starting 
gear, is provided for raising and lowering the elevator by 
means of wire ropes, and the requisite gear is indicated in the 
space marked A. 








LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions of our 
correspondents. ) 





HIGH CARBON RAILS—LIGHT RAILWAYS. 








NEASURER 
AND MIXER 


"or that the product of a number of foot-pounds multiplied by the 


Srr,—In the report of the meeting of the Iron and Steel | 


Institute in your issue of May 4th, the president is quoted as say- 
ing that “rails are being laid down abroad containing as much as 
from *6 to ‘7 carbon, the object being to lengthen the life of light 
sections of rails. One can only regard such extremes with alarm, 
and there can be no necessity for running such great risks to life 
and property when heavy rails are so cheap and last so long.” 
Now in this country there are roads using 0°7 per cent. carbon, 
and with success, but this high percentage is used only in the 
1001b. rails. For instance, the carbon specifications of the New 
York Central rails are as follows :—65 lb. rails, 0°43 to 0°57 ; 70]b., 
0°45 to 0°59; 75 lb., 0°48 to 0°62; 801b., 0°55 to 0°65; 100 Ib., 
0°60 to 0-75. The usual objection to the high carbon rail is that it 
makes the rail brittle, and liable to fracture, but with proper 
manufacture, these high carbon rails can be made very tough, and 
toughness to prevent fracture, combined with hardness to resist 
wear, are the special features of the New York Central rails, as 
proved by service with the 80 lb. rails under heavy wheel loads, 
heavy traffic, and through severe winters. The high percentage 
of carbon is not used to lengthen the life of light sections, but 
rather to increase the life and safety of the ordinary 80 lb. 
standard main line rail. There was some difficulty in the manu- 
facture at first until the details were fully understood, and of 


| reason to be afraid of them. It is very pl t for purchasers to 


course the manufacture has to be carefully superintended, but | 


they are now turned out with little difficulty, and there is no 





note the low price of rails, but I am one of those who believe it 
would be economical to pay a higher price, and get a better rail 
than can be expected with such reckless cuts as have been made. 
To meet the cut in price expenses must be reduced, the work is 
poorer, and is it to be wondered at the men strike! — } 

I note with interest that the subject of light railways is to be 
taken up at the Railway Congress next year, and also that Mr. 
Price Williams is in Australia with a view to promotimg a project 
for the construction of light railways. Those who have been work- 
ing for the development of India by railway extensions should take 
renewed hope at these signs, and feel encouraged to continue their 
work. The note on the Angola—Africa—Railway in your issue of 
May 4th has two interesting lessons, First, it shows the effect of 
a railway in developing tratlic by reducing the cost of transporta- 
tion. Secondly, it shows how a light railway should not be built, 
for railway construction at the rate of 230 miles in nine years is 
apt to be a rather expensive and decidedly uneconomical mode of 
procedure, especially when, as in this case, there was a traffic 
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waiting to be accommodated. If I am not mistaken, this is the line 
which started out as the Royal Trans-African Railway. 
E. E. Russet, TRaTMAN, A. M. Am, Soc, C.E, 
103, Tribune-building, New York City, U.S.A. 





CARNOT AND MODERN HEAT, 


Str,—Since I wrote the letter in which I criticised the conclu- 
sions drawn by Mr. Alexander from his analytical investigations, 
I have further studied his equations, and although I do not know 
the meaning of the symbols M and N, I think Icanshow that both 
the formula and the equations based upon it are simply absurd. 
As the majority of students of thermodynamic questions seem to 
be quite satisfied to believe what they are told to believe by certain 
recognised authorities, whether they do or do not understand what 
they are told, I feel that in defending my own views it is 'y 


——:}! 
to point out that, by his own statements, he has 

sphere of his experience in attacking technical college ~ 
source of the evil above referred to. It is a common occurren m4 
our day to see men build up fantastic theories for the pur recs be 
demolishing them, and I venture to suggest that your ne 
correspondent lays himself open to this charge. He clearly be, 
no knowledge of technical colleges, or he would not make the 
Judicrous mistake of assuming that professors of engineerin, . 
touting for pupils, and lead inexperienced parents to believe sR 
when their sons have studied under them for three years = 
become qualified engineers. I am personally acquainted wit 
most of the said professors in Great Britain, but I must confess that 
I know of none to whom your correspondent’s argument applies 
My experience of them is that they are honourable men in the 
highest sense of the word, and this is fully borne out by the 
kindly relations which generally exist between professors of 
engineering and their pupils in after life. Now, Sir, can anyone 
with an atom of common sense believe that this would be the case 
if your correspondent’s theory was a true one / 

Your correspondent evidently forgets that a man may be a suc 
cessful business man, and even possess an engineering works, 
without being an engineer in the true sense of the word. ‘ 

In conclusion, | may mention that I am one of the “ bye-pro. 
ducts” of a technical college; but as | have earned a living as 
journeyman mechanic, and as a draughtsman, | beg leave to sub. 
scribe myself, A YounG Enctyeer, 

Glasgow, 28th May. 





Srr,—While I am strongly disposed to agree with your corre. 
spondent “ Pater,” I would suggest that we have not quite suff. 
cient data to go upon. Is it not possible to obtain some informa. 
tion from the various engineering colleges as to what becomes of 
the pupils’ 

1 happen to know one professor very well, and he told me 
with some exultation that in one year not fewer than six of his 
pupils got berths, four of them as junior foremen, and two as 
dranghtsmen. As the average number of his pupils is over ninety 
I suppose he had reason to rejoice, , 

Mr. Wren and other grinders do not hesitate to state the results 
they have obtained, as set out in the pass lists. Is it too much to 
ask college professors to follow the example for the guidance of 
fathers, and even of a GUARDIAN, 

Notting Hill, May 29th, 


JOY'S FLUID PRESSURE VALVE GEAR, 

Srr,—I am very sorry I was too systematic for Mr. Joy in my 
letter of the 15th inst., and apologise if I have not followed in his 
footsteps, as nodoubt this isa serious fault in my training. In none 
of his letters has Mr. Joy treated of the difficulties I pointed out, 
but as he so paternally pats us on the head, and assures us every. 
thing has been satisfactorily settled by the highest authorities, 
of course I cannot ask him to give us further information on this 
subject. However, I am sure he will not deny us a little informa. 
tion on one or two of the details he so lightly dismisses in the letter 
called forth by my juvenile rashness. 

He states that the plugs in the shafts ‘are made as permanent 
and solid as the shaft itself... What valuable invention has Mr, 
Joy up his sleeve that will enable these solid and permanent plugs 
to be driven along the shaft so easily to any required position ’ 

How does he preserve his india-rubber preserver’ Marine 
engineers would Tike to apply this method to their air-pump 
valves, 

What does Mr. Joy do to prevent oil pipes blocking, or grit 
getting into bearings, &c.’ No engineer that I have heard of has 
been able to accomplish this, and if Mr. Joy will kindly explain 
these items only, he will earn the blessing of the whole cloth, 

I thank Mr. Joy for his permission to see the drawings, but 
having handled a few engines, I know pretty well what they are 


8. J. Ross, 


like. 
City Chambers, 65, Fenchurch-street, May 29th. 





THE BOARD OF TRADE AND RAILWAY ACCIDENTS, 


Sir, —With reference to Major Yorke’s report to the Board of 
Trade on the buffer stop collision on the London and North- 
Western Railway system at Manchester recently, and which was 
reported in your columns last week, it appears to me that the 
railway companies cannot emphasise too clearly, in their regula- 
tions for drivers, the absolute necessity of using the hand brake 
only when entering terminal stations,-keeping the continuous 
brake in readiness for an emergency, henée, | take it, handy in case 
the hand brake alone is not sufficient. If this had been done in 
the case in point, it seems extremely probable that the collision 
would have been averted. That the driver mentioned acted con- 
trarily to orders is clear from his own statement, and is therefore 
deserving of censure, notwithstanding his long experience. But 
the point I venture to submit to your notice is that all railway 
companies have not framed their regulations in such a clear 
manner as the London and North-Western Company, and | have 
frequently read in similar reports to that quoted that the engine- 
driver at fault has had an erroneous idea of what his action should 
be for terminal stops. I feel sure that this is not due to the 
Board of Trade inspectors, who have so frequently reiterated the 





not to let any opportunity slip of pointing out the peculiar methods 
of investigation adopted by those authorities.” I see that ¢ is the 
temperature on a constant volume air thermometer, 7 the tempera- 
ture on Thomson’s absolute scale thermometer. The formula 


*[(a).- (ae) = (i), 


asserts that the product of a number of foot-pounds multiplied by 
the difference between two differential coefficients, is mene g to the 
differential coefficient of a pressure, which is impossible. The first 
step achieved by Mr. Alexander is 1 aaa 

JM-—p=YN,, 
where V, is said to be either a constant or a function of v. Asvis 
constant, its function must beconstant. Mr. Alexander has there- 
fore proved to his own satisfaction that the difference between the 
product of a number of foot-pounds multiplied by the symbol M 
and a number of pounds of pressure is equal to a constant volume, 
whichis absurd. He next asserts that— 


JM= 7(5?), 


symbol M is equal to the product of a number of degrees of tem- 
perature on Thomson’s absolute scale, multiplied by the differential 
coefficient of a pressure, which is, if such were possible, still more 
absurd. Finally, he arrives at the equation— 
p+ V,= Ver, 

where V, is said to be a constant or a function of 7, which is by 
hypothesis itself constant. In other words, he has succeeded in 
proving that the sum of a pressure plus a constant volume or 
function of a constant volume is equa] to the product of a number 
of degrees of temperature multiplied by a constant volume or a 
function of a constant volume. A more amazing veductio ad 
absurdum I have never met with, even in the course of my study 
of fin de siécle thermodynamics, WILLIAM DoNALDsON, 

May 28th. 





ENGINEERING AS A PROFESSION. 


Sir,—Your correspondent “ Pater” deserves the gratitude of 
all the young members of the profession for his page 
attempt to dissuade young men from entering a profession whic 
is already crowded to overflowing. His position as a practical 
engineer and the father of a family will no doubt give weight to 
his arguments in the opinion of many of your non-technical readers, 


stat t that the hand-brake only is to be used as a rule for such 
purposes, H. RicHARDson. 
London, May 28th, 





PATENTS IN DENMARK. 


Sir,—It will interest such of your readers as are inventors to 
learn that on July 1st next a new Patent Law comes into force in 
Denmark. Heretofore the duration of Danish patents bas been 
fixed by Government, and has seldom exceeded five years in the 
case of patents granted to foreigners. Danish patents were also 
dependent upon and expired with prior foreign patents. 

By the new law Danish patents will be granted for fifteen years 
running from the day of issue, and will be independent of any prior 
foreign patents. Patents will also only be granted to the inventor 
or his legal assignee, whereas formerly any person, whether inventor 
or not, might be a patentee. Inventions will moreover be subjected 
to an examination as to novelty and patentability. 

Existing patents granted under the old law may within three 
years be exchanged for a patent under the new law, the duration 
or end calculated from the date of issue of the original patent. 

19, Southampton-buildings, 

London, May 25th, 


E, P. ALEXANDER AND SON, 
Fels. Chart. Inst. Patent Agents. 





THE HAGUE INLAND NAVIGATION CONGRESS, 1894. 


Sir,—With reference to my letter of April 10th, which you 
kindly published in your issue of the 13th ult., I am now desired 
by the secretary of the Hague Congress to inform you that the 
Organising Committee, having received the required number of 
promises of membership, have resolved to ~ in English the 
documents relating to the Congress as well as in French and 
German. Invitations accordingly to attend the Congress are about 
to be issued in English, The Congress will be held from July 220d 
to July 29th, L. F. VERNON-HARCOURT. 

6, Queen Anne’s Gate, Westminster, S.W., 

May 29th. 








From the 1st July next, the Straits Municipalities have, 
Indian Engineering says, decided that the tires of all carts plying 
within municipal limits must have a minimum width of 4in., an 
that all Government and municipal carts are to be altered 
accordingly. This though entailing a hardship on cart owners 
whose cart tires are about 1fin. wide, will greatly add to the 





to whom, I take it, the warning is specially directed. While 
cordially endorsing all that he says as a practical engineer, I wish 


preservation of the roads, It is also rumoured that all the road 
rollers are to be disposed of, 
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RAILWAY MATTERS. 


ffield Central Station and District Railway 
Pg! — in the House of Lords on Tuesday, and is 
therefore abandoned for the present session, 


; British South Africa Company have communicated 
Bs ‘ollowing information to Reuter’s Agency:—Sir Charles 
Metcalfe, the engineer to the Bechuanaland Railway Company, 
sorts under the date of the 8th ult. that the earthworks, with 
he exception of the bank at the Molopo River, are practically 
The bridges and culverts on the first seventy-seven 
iles are all built, and girders are in tion on all for the first 
mr » miles. On May 5th, the rails had been laid for a distance of 
won 4 sixty-four miles, At the usual rate of laying, at four miles 
a-week, the line will reach Mafeking in July. 


In the French Budget for the current year a sum of 
120,000,000f. is entered for the construction of new railways under 
the scheme adopted in 1883. The minimum annual expenditure 
then agreed upon was 123,000,000f. Already under this scheme 
there has been expended a total sum of no less than 1,105,000,000F, 
It should be pointed out that the expenditure is not borne by the 
French Treasury, but by the private companies, which are paid a 
early subsidy for amortisation. This year on 120,000,000f. the 
 eount payable is 4,000,000f., and the amount paid to date in this 
respect, with the expenses of the Treasury, is 26,000,000f. 


Mr. A. C. Morton, who last session called the atten- 
tion of the House of Commons to the practice on some tramways 
of charging double fares on Sundays and public holidays, will ask 
the Committee to insert in the Harrow and Paddington Tramways 
Bill a clause similar to that which has already been inserted in 
the London Tramways Act :—‘‘ It shall not be lawful for the com- 
any to take or demand on Sunday or on any Bank or other public 
poliday any higher tolls or charges than those levied or made by 
them on ordinary working days.” The 7'imes remarks that the 
London TramwaysCo. abolished all these extra fares early this year. 


Tur Fishguard Bay Railway and Pier Purchase Bill has 
passed the House of Commons, and the Examiners of the House of 
Lords having decided that the Standing Orders have been complied 
with, it will in due course be reported for second reading. A Car- 
marthenshire railway, touching the London and North-Western at 
Llanarthney, is being promoted. A vigorous assault by the 
Rhymney Railway against the projected new Barry —~ e ' is 
formulated in the petition presented to the House of Lords, he 
Roymney Railway bar wr contends that there is no necessity for 
the proposed line, and that all traffic requirements are adequately 
provided for. 


A new Scotch railway was inspected by Major-General 
Hutchinson for the Board of Trade on the 23rd ult. The line 
runs between the towns of Forfar and Brechin, and is fourteen 
miles in length. It has been constructed by a separate company, 
but is to be taken over by the Caledonian, and a number of the 
officials of that company, including Mr. Graham, chief engineer, 
and Mr. Kemp, superintendent, accompanied General Hutchinson, 
as did also Messrs, P, W. Meik and Pollard-Urquhart, the engi- 
neers of the line, and Mr. Joseph Phillips, the contractor. It was 
uoderstood that the inspecting officer expressed himself well satis- 
fied with the works and equipment. 


ProsaBLy the wildest of the many electric railroad schemes 
is that of a certain alleged ‘ National Rapid Transit Company,” 
which has been brought before the House Judiciary Committee by 
Mr. Hemphill, ex-chairman of the District of Columbia Committee, 
and of the House of Representatives, This company asks for a 
charter authorising the construction of an elevated electric rail- 
road between New York and Washington. It is proposed to carry 
passengers, mails, and eight freight cars on each train, and to 
cover the distance in about two hours, say an average speed, in- 
cluding stops, of at least 112 miles an hour. We are informed 
that the committee seems to think favourably of the scheme. An 
American contemporary says ‘‘ We are sorry to be obliged to think 
so ill of the intelligence of the committee, but it is a good thing for 
people to get themselves classified before the world, and the Con- 
gressional committee that would report favourably upon such a 
scheme would certainly classify itself in the estimation of intelli- 
gent people,” 


On December 81st, 1892, the total length of the French 
railways was 42,992 kilom.; of which under working were 35,155 
kilom.; and under construction, 2608 kilom.; lines yet to be 
completed, 5229 kilom.; of which declared open, 1835 kilom. The 
lines to be constructed are divided as follows: Definitely conceded, 
1377 kilom.; ponent? conceded, 1036 kilom.; State lines 
conceded, 582 kilom.; not yet conceded, 2234 kilom. The lines to 
be constructed in 1894 are to be carried out by the following 
system: Le Nord, I'Est, l'Ouest, Paris-Lyon-Med., d'Orleans, 
Midi; the expenditure being cppeiionad as follows; Nord, 
8,900,000f.; Est, 16,300,000f.; Ouest, 15,700,000f.; P.-L.-M., 
$2,700,000f.; Orleans, 20,000,000f.; Midi, 22,700,000f. It is 
evident that the majority of these lines will be expensive to extend, 
inasmuch as they mostly terminate in mountainous districts, and 
where the traffic returns are but small. Of ninety lines opened 
during the last five years, forty-eight have failed to earn the cost 
of working. 


Tue Imperial China Railway, from Tientsin to Shan- 
haikwan, recently completed, is now said to be oy | great 
numbers of ngers and large quantities of heavy freight, 
which formerly had to be conveyed in carts and on pack animals. 
The railway is now looked upon as a blessing, and no opposition is 
being made to its extension eastward to the Taling River, which 
enters the sea some sixty miles from Newchwang. Already the 
road from Shanhaikwan to the Taling River, a distance of about 
120 miles, has been graded, and it is expected that in one track 
laying will be commenced this spring. The road in one or two 
places is difficult, and entails a considerable amount of blasting 
at the further end to carry it through some high hill-spurs of the 
Chan-pehshan, or ‘‘ Long White Mountain,” and a massive bridge 
has already been planned to carry the line across the Taling River, 
which is very wide and deep at the point where it is to be crossed. 
This will probably be the most difficult part of the work. From 
the Taling River to Moukden, which is to be the present terminus 
of he railway, the work is comparatively easy. Our readers will 
have gathered some idea of the railway engineering in China from 
the article and engravings we published on the 11th ult. 


Upwarps of thirty different railway lines enter Chicago 
—the number depending upon what constitutes a line or road— 
embracing in their systems more than half the railway mileage of 
the country—or enough main line to reach four times around the 
world at the equator, and have enough left to reach from the St. 
Lawrence to Cape Horn—centre at Chicago from every point of the 
compass. These are crossed and connected at e by three 

belt” railroads at various distances from the centre, which serve 
as connecting links between the various lines. These belt roads 
are used for freight traffic or car interchange only. The mind’s 
eye pasacee a sort of geometrical spider web with filaments of 
steel as a pian of this great terminal, but in reality the web is a 
sadly tangled one. To borrow a beautiful Chicago phrase, says an 
American correspondent, showing how faults as well as virtues are 
turned to civic glorification, it forms “ the most complicated net- 
work of railway intersection in the civilised world. | Whatever 
they may have in Africa or Kamechatka, Iam certain I have seen 
nothing like it elsewhere. The roads cross and re-cross each other, 
always at grade, in the most bewildering manner. Of the railway 
lines entering Chicago from the east alone, there are the Baltimore 
and Ohio, the Lake Shore, the Fort Wayne, the Michigan Central, 
the Erie, the New York, Chicago and St. Louis, the Grand Trunk, 
the Louisville, New Albany an Chicago, the Chicago and Kastern 
Illinois, and the ‘ Pan Handle’ of the Pennsylvania,” 


complete. 








NOTES AND MEMORANDA. 


THE mean consumption of water per head as supplied 
by all the London companies in March was 34-08 gallons per day. 


THE total number of supplies furnished by the London 
water companies during March was 803,054, representing an 
increase of 1043 supplies on the previous month. The total supply 
divided by the number of supplies shows a daily average of 
gallons for each such supply. 


Ir is reported that the staff employed on the Chitta- 
ong-Akyab-Minhla Railway Survey under Mr. Wood, Engineer- 
in-Chief, have discovered large quantities of coal, They have sent 
to the manager of the Burmah State Railway sixteen samples of 
coal from sixteen different seams in different localities, for trial, 
which will shortly be tested. It is stated that large seams exist 
throughout the country traversed by them. 


THE average daily supply delivered from the Thames 
to London during March was 96,061,864 gallons; from the Lee, 
56,118,565 gallons ; from springs and wells, 26,666,978 gallons ; 
from ponds at Hampstead and Highgate, 258,904 gallons. The 
last is used for non-domestic purposes only, The daily total was, 
therefore, 179,106,311 gallons for a population estimated at 
5,417,538, representing a daily consumption per head of 33°06 
gallons for all purposes. 

Tae number of miles of streets containing water pipes 
constantly charged in each of the London water company’s district 
within the Metropolis is as follows :—Chelsea, 85}; East London, 
185; Grand Junction, 1058; Kent, 1774; Lambeth, 202; New 
River, 339 ; Southwark and Vauxhall, 160 ; West Middlesex, 1277; 
total, 1381¢ miles. Throughout this extent of streets, hydrants 
for fire purposes can be fixed, About 76 per cent. of the whole of 
the supplies are now constant. 


Tue work of sinking a new shaft at the Nunnery Colliery, 
Sheffield, has just been completed, after twelve months’ operations. 
The depth is 315 yards, Ko accident of any kind has occurred. 
The shaft is situated a short distance from the old Silkstone shaft, 
nearer the railway, and is to be used to work the same seam, the 
necessity for the new shaft having been caused by a “ fault” in the 
seam. It came abruptly to an end, and the continuation was 
discovered at a cousbieaehiy lower depth, 


In a paper on ‘The Physical Properties of Pure Nitrous 
Oxide,” by M. P. Villard, read before the Paris Academy of Sciences, 
the author describes the preparation of the pure gas by a lique- 
faction method, and compares the densities of the liquid and its 
vapour from 0 deg. to 36°3 deg. He finds the critical temperature 
of the pure gas to be 38°8 deg., as compared with Dewar's value, 
35°4, and Janssen’s 36°4. The critical volume, density, and 
pressure are respectively 0°00436, 0-454, and 77°5 atmospheres, 

Tue explosion which occurs when water is poured on 
to sodium has been supposed to be due to the formation of sodium 
peroxide, which subsequently decc , and thus produces an 
explosive mixture of hydrogen with oxygen. It is now shown that 
no oxygen can be detected in the gas obtained by passing steam 
over sodium. The author concludes that the explosion is due to 
the decomposition of sodium hydride, which may be expected to 
be formed when sodium acts on water; the conclusion is supported 
by the observation that the explosion takes place in the centre of 
the sodium. When steam is passed over sodium no hydride is 
formed, because the tension of the hydrogen is kept very low by 
the current of steam. The Journal of the Society of Chemical 
Industry says: ‘‘A safe and rapid method for obtaining hydrogen 
is to pass steam through an iron box, with an air-tight lid, con- 
taining sodium, If the passage of steam be continued until no 
more hydrogen is evolved, and if the quantity of gas be measured, 
mayne tee weight of sodium hydroxide will remain in the box, 
and will serve for the preparation of a standard solution.” 


From time to time the peat beds at Newbury have 
yielded abundant remains of pre-historic animals, which, in 
primeval , roamed along the Kennet Valley. The drainage 
works width ane now being carried on in the town of Newbury 
in a high state of preservation, 





have brought to light, mostl 
numerous bones, skulls, and other fossil portions of animals which 
lived subsequently to the disappearance of the post-glacial 
mammals, such as the wolf, bear, wild boar, red deer, roe, goat, 
dog, fox, horse. Various flint objects have also been found in the 
lower layers of the peat, from which it is evident that the inhabi- 
tants of the river valley possessed great dexterity in the fabrica- 
tion of these primitive weapons and tools, someof the “‘ knives ” being 
beautifully chipped. Several articles of a later epoch have been 
also met with, such as bronze buckles of many kinds, implements 
of bone, Roman pottery, a few coins, a variety of keys, &c. In 
the upper or made earth of the cuttings in that part of the town 
fought over by Cavalier and Roundhead many relics of the period 
have been found, including portions of swords, stirrup irons, spurs, 
bridle bits, horseshoes, and many other things of this date. 


Ata recent meeting of the Société Francais de Phy- 
sique, M, Curie read a paper on the magnetic mga of soft 
iron at temperatures between 20 deg. and 1350 deg., and for 
magnetising forces of 25 to 1350 units. He has drawn a series of 
curves showing the connection between the magnetising force and 
the intensity of magnetisation at different temperatures. For 
magnetising forces up to 1300 units the different curves do not 
differ much, but for higher values of the magnetising force they 
separate to a more marked degree. For temperatures between 
756 deg. and 1375 deg. the curves obtained are straight lines 
passing through the origin, showing that between these tempera- 
tures the susceptibility is a constant and independent of the mag- 
netising force. The author has also plotted a series of curves con- 
necting the intensity of magnetisation, I, and the temperature, 
the magnetising force being constant. The value of I is at first 
constant as the temperature rises, then it diminishes faster and 
faster till the change becomes most rapid at a temperature of 
about 745 deg. Above this temperature the rate of change of I 
diminishes. Between 950deg. and 1210deg. the value of I only 
diminishes slowly, while at a temperature of 1280 deg. it increases 
suddenly, and then as the temperature goes on increasing it 
gradually diminishes. Vatwre says the author finds that at any 
given temperature the value of I obtained is independent of 
whether this temperature has been reached by warming the body 
or by cooling.’ 

AccorDING to the writer—A. Dupré—of a letter to the 
Times, paper coloured with chromate of lead may be subject to 
pont bustion, and this had, he says, taken place with a 
paper lamp shade, For two days prior to the accident the lamp, a 
duplex, had not been lighted, and there had been no fire in the 
room. Since the morning of that day, when the room was dusted 
and the shade apparently in its usual condition, no one had entered 
the room. The shade was made about a year ago from so-called 
crinkled tissue paper, one white and one yellow sheet, gathered 
together at the upper part where it was fixed to the wire frame, 
where it formed a considerable bunch, and spreading thence to the 
frame below. On examination the yellow paper was found to be 
coloured by chromate of lead, and this, no doubt, was the cause of 
the accident. There can, he thinks, be no doubt that this was a 
genuine case of 5 “peg ignition, though he has not as yet been 
able experimentally to reproduce the necessary conditions leading 
to such a result. e dangerous paper is readily recognised by 
setting fire to a piece of it and blowing out the flame. In the case 
of ordinary paper it will be found that the glow along the burnt 
edge is very soon extinguished, whereas in the case of these chromate 
— it continues until the whole is consumed, as is the case with 
ordinary touch paper. He finds that besides the yellow paper, pale 
green paper also contains chromate of lead, and would no doubt be 
equally dangerous, and possibly there are other colours (containing 
the same material. a See 

















MISCELLANEA. 


Tue works of the Glasgow Iron and Steel Company, at 
Wishaw, have been greatly extended and improved, and are now 
pronounced capable of turning out 80,000 to 100,000 tons of finished 
material per annum, 


A COMPETITION of smoke-consuming ayaa has been 
decided upon by the Paris Municipal Council, which has adopted 
the conclusions of a report on the subject by M. Thuillier, and has 
set aside a sum of /f.—£320—for the purpose. An elaborate 
programme of conditions is to be drawn up; and the apparatus 
submitted for competition, which must be practical and not costly, 
will be subjected to exhaustive tests at the municipal waterworks 
7 & commission com of engineers attached to the Paris 

icipality and 8 of the Hygienic Council, with power to 
add to their number a scientific man, a member of the Committee 
of Arts and Manufactures, an iadustriel or manufacturer, and a 
member of the Paris Municipal Council. 


TurEE thousand three hundred and forty-one ships, of 
7,659,000 tons, passed through the Suez Canal in 1893, yielding 
68 millions in dues, According to the report of the company 
about to be issued, passengers numbered 186,495, and yielded 
1,864,000f., while sundry accessories yielded 384,000f., making a 
total of 71 millions. 3082 of the ships, or 92} per cent., passed 
through by night. The average duration of transit was 20 hours 
44 minutes, of actual motion 16 hours 53 minutes. There were 
nine petroleum vessels. As to the nationality of the vessels, the 
English were 2405, German 272, French 190, Dutch 178, Austro- 
Hungarian 71, Italian 67, Norwegian 50, Ottoman 34, Spanish 29, 
Russian 24, Portuguese 10, Egyptian five, American three, Belgian 
one, Brazilian one, Japanese one, 
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THE new waterworks at Arrah, Behar, were opened by. 
his Honour the Lieut.-Governor of Bengal on April 23rd. The 
works are calculated to supply 280,000 galions daily, sufficient for 
the consumption of 40,000 persons, or 7 gallons per head per diem. 
The capital expenditure is exceedingly low, being only Rs. 4,00,000, 
or Rs, 10 per head of population. The water supply is taken from 
the river Sone, and after passing through the settling tanks and 
filter beds, is pumped through a 13in. main 5} miles long to an 
elevated reservoir, from which it is distributed to the standposts 
in the town. The | ged engines and boilers were made by 
Tangyes Limited, of Birmingham, and the whole contract has 
been carried out by Messrs. Martin and Co., of Calcutta, who are con- 
gratulated on the celerity with which the work has been completed. 


OxseEctTions to the proposed bye-laws for regulating the 
traffic through the Tower Bridge have been deposited with the 
Corporation by the —_ owners and others trading above 
the bridge and by the Wharfingers’ Association. It is contended 
that several of the bye-laws violate the provisions of the Tower 
Bridge Act, and that regulations for the river traffic can be made 
only by the Thames Conservators, The bye-law fixing the time 
during which the bascule bridge shall remain open at the period of 
high water is strongly condemned, the system of signals pro 
to indicate the opening and closing of the bridge would, it is said, 
tend to mislead shipmasters, and the regulation under which 
vessels would not be allowed to go beyond the British and Foreign 
Wharf is declared to be impracticable. It is asked that the bye- 
laws shall be amended so as to meet these and other objections, 
which are set forth in detail. 


Tue Albert Palace was sold on Wednesday by public 
auction at Battersea, there being a large crowd present to witness 
the proceedings. The palace was removed to England from 
Dublin, where it was originally erected as a winter garden. The 
site of the — has already been sublet by the Office of Works 
for the building of large tenements. The marble columns taken 
from Baron Grant’s house in Kensington, and the stonework from 
the old Law Courts, besides the picture gallery and the dining- 
room, were sold before the auction by private contract. Lot 1, 
consisting of all the glazed roof, fetched £1 5s., and prices ranged 
about the same average, the lots being almost givenaway. Lot 14, 
the ironwork of the East Annexe, which comprised three cast iron 
gutters, ten principals, and fifteen columns, fetched £58. This was 
considered a third of the value, The bidding was confined toa com- 
paratively small number of dealers in this kind of material. 


Tue Sheffield and South Yorkshire Navigation Company 
has now arranged terms for the purchase of the canals from the Man- 
chester, Sheffield, and Lincolnshire Railway Company. The pur- 
chase money is fixed at £1,140,000. Of this amount £600,000 is to 
be paid to the railway company in cash, and is to constitute a 
preference stock not exceeding 44 per cent. interest. The re- 
mainder of the purchase money, £540,000, is to be held by the 
railway company in ordinary shares. There are to be ten direc- 
tors of the canal company, half of whom are to be appointed by the 
railway company in respect of these ordinary shares. The chair- 
man, who is to be elected by the directors, will have no casting 
vote, and if.a dispute arises an expert is to be called in to act as 
sole arbitrator. Mir. Pollitt, the general manager of the Manches- 
ter, Sheffield, and Lincolnshire, states that the canals have realised 
a profit exceeding £34,000 per annum, and after meeting preference 
charges he anticipates a fair margin of profit on the ordinary 
shares. These arrangements were made last Friday. 


THE amount of lubricating oil which is wasted in 
mills is, according to the United States Miller, enormous, and 
this is caused more by lack of knowledge on the part of em- 

loyés generally than through any wanton desire to waste it. 

t would not be extravagant to assert that the amount-of 
oil wasted in mills is nearly half of that ostensibly used, In 
lubricating shafting a great deal of oil is wasted ; where shafting is 
suspended in ordinary boxes most of the oil leaves the journal 
almost as soon as poured into the box, and finds it way dirty and 
fouled, into the dripper, and once there it becomes mixed up with 
flour and dust and becomes almost worthless for further use. 
Journal boxes made to retain the oil are much more economical 
than the ordinary style. About the first remedy thata great many 
millers have to apply for the purpose of cooling down a hot bearing 
is to pour on more oil. This is certainly very wasteful. Water 
acts much better in all cases. Indeed, water is an excellent lubri- 
cant so long as it remains in _ between the journal and the box, 
and would be far better than oil if it could be kept there. Oil 
after ers between a heated journal and box is comparatively 
worthless for lubricating purposes, 


A FgaT in boilermaking which has just been accomplished 
by Messrs. Daniel Adamson and Co., Dukinfield, is described by 

essrs. Howard and Bullough, the makers at Accrington of 
spinning and other machinery. It was only on the 29th April, that 
this firm received an order from the Accrington firm to supply to 
their specification two Lancashire steel boilers, 30ft. long by 
7ft. Gin. in diameter, to work ata steam pressure of 1501b. per 

uare inch, and tested by hydraulic pressure before delivery at 
280 Ib. per square inch. A fortnight later saw the completion and 
ready for testing of the first of these boilers, which in itself is a 
noteworthy performance, especially when it is taken into considera- 
tion that special steel plates had to be ordered and prepared after 
they received instructions from the Accrington firm, and further, 
the second boiler was ready fordelivery on the 15th ult. Following 
their custom Messrs. Howard and Bullough closed their works 
during Whit-week for stock-taking ——— and they decided to 
-take advantage of this opportunity for putting in two new boilers, 
so the boilers were stipulated to be ready for the resumption of 
work on the 21st ult., or less than one month after the order was 
placed ; in addition, the two old boilers displaced had to be taken 
out, all the fiues rebuilt, and the pipes coupled upcomplete. This, 
we are informed, was accomplished within the specified time. The 
boilers are now working at the high pressure named, and giving 
satisfaction to the users, 
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sions. Tuesday, June 5th. Visit to the South Metropolitan Gas-works, 
Old Kent-road, 8. The varty will leave the L.B. and 8.C. Railway 
8tation, London Bridge, at 8 p.m , and return from Old Kent-road Station 
at 5,20 p.m. 

Tar Junior Enomweerine Socirety.—Tuesday, June 5th, at 2 30 pm. 
Visit to the locomotive works of the South-Western Railway, Nine Elms, 
London. 

Geo.oaists’ Assoctation.—Saturday, June 2nd. Excursion to North 
Finchley and Whetstone. Director, Dr. H. Hicks, F.R.8., F.G.8. 
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TO CORRESPONDENTS. 


Registered Telegraphic Address, ‘‘ ENGINEER NEWSPAPE 
— egraphic ACGNDON.” “ 


*,* In order to avoid trouble and confusion, we find it necessary to inform 

ents that letters of inquiry addressed to the public, and intended 

for insertion in this column, must in all cases be accompanied by a large 

envelope legibly directed by the writer to hi , and bearing a penny 

postage stamp, in order that answers received us may be forwarded to 

their destination. No notice can be taken of communications which do not 
comply with these instructions. 

*.* We cannot undertake to return drawings or manuscripts ; we must there- 
fore request correspondents to keep copies. 

*,* All letiers intended for insertion in Tue Enorverr, or containing 
questions, should be accompanied by the name and address of the writer, 
not necessarily for publication, but as a proof of good faith. No notice 
whatever can be taken of y icati 

H. H. (Sheffield).— Your letter has really nothing whatever to do with electric 
lighting. It suggests a scheme for sewage disposal which is utterly Utopian, 
It would involve an outlay of millions to secure very doubtful advantages 
over the existing system. : 








BENDING ANGLE IRON, 
(To the Bditor of The Engineer.) 
Sir,—Will any reader inform me where I can get lengths of 2in. angle 
iron rolled up into hoops of, say, 5ft. diameter, tor wheel making ? 
Notting-hiil, W., May 29th. JosrPH Brown, Jun. 
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MEETINGS NEXT WEEK, 


NEWCASTLE-UPON-TYNE ASSOCIATION OF STUDENTS OF THE INSTITUTION 
of Civit Enoingers.—Saturday, June 2nd, at 2 p.m. Visit to Allhusen’s 
Chemical Works, Gateshead, when the sulphur recovery plant will be 
Seen in operation, The party will assemble at the Gateshead end of the 
High Level Bridge. 

Socigty or Enoinrers.—Monday, June 4th, at the Town Hall, West- 
rw at 7.830 pm. Paper: ‘ Power Distribution by Electricity, 

jater, and Gas,” by Mr. Ed. C. de Segundo, of which the following is a 
me 4 of * effici "—Efficiency of steam engine and 
D0 ler—Efficiency of gas engine and —, ermal value of town 
gas—Carnot’s function cannot be applied easily to gas engine perform- 
pce Maximum probable temperature attained in engine cylinder— 

—_ in gas engines of present day—Efficiency of individual portions 
¢ plant in electric central generating stations—Efficiency of whole plant 
nicractice—Similar consijerations relative to hydraulic power stations— 
: ‘am engine not so wasteful a heat machine as usually considered—Initial 

= of energy available, and final form required as factors in economy 
¢ distributing systems—Hydro-electric a with purely 
oa distribution—Scheme for gas engine electric sub-stations for 
: ectric lighting of towns—Efficiency of gas burner—Efficiency of electric 
pe om )ther reasons in favour of this scheme—Example of utilisation 
»t hydraulic power supply for private electric light installations - Conclu- 
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WARSHIPS AND CRITICS. 


Ir has been said a hundred times, and even with force 
and vehemence, that a ship of war must be a compromise. 
Presumably this proposition is advanced with the object 
of disarming criticism, for which purpose it is quite 
useless. Ships of war are criticised from their cradle to 
the grave, from the stocks to the scrap heap. It is 
practically impossible to find any number of men who 
have much to say in the way of praise. It appears to 
be almost waste of time and energy to ask for fair play 
for our ships, and yet we accept the chance that we may 
do a little good, and secure something like intelligent 
criticism for the product of Britain’s dockyards, by insist- 
ing on the necessity for knowledge on the part of the 
gentlemen who contribute articles on naval matters to 
the columns of our daily contemporaries. Many of 
them do not know in any intelligent kind of way 
what it is a warship should be able to do, while 
others fall into mistakes which are simply ludicrous. 
Thus we can call to mind one instance in which a 
cruiser was declared to be worthless because her arma- 
ment had been sacrificed to speed. A ship was produced, 
we were told, which could not attack an ironclad because 
she was constructed to steam at twenty knots an hour. 
By giving up two knots it was shown that she might 
have been fitted with a Yin. gun. In another case the 
public were told that because of a foolish desire to get 
speed, the coal supply had been so much reduced that 
the ship’s effective radius was much too small. It 
would be useless to tell the first critic that the cruiser 
was not meant to fight ironclads, and that without 
speed she would be useless for her intended purpose ; or 
that the second ship was built to satisfy a definite object, 
and did not need large bunkers. For the enlightenment 
of the non-technical writers who insist upon dealing with 
naval matters, we propose to give here a few facts which 
they may find useful. 

In the first place, then, men-of-war are divided into 
classes of set purpose. The distinctions and differences 
between the classes are all made deliberately ; they are 
not accidental. Some ships are intended to have a very 
high speed, others with a moderate speed are meant 
to carry heavy guns, and soon. There are big ships and 
little ships and middle-sized ships, each believed to be 
the best of its kind that can be produced ; that is to say, 
the best adapted to the performance of its intended duties. 
The average critic has, however, only a nebulous idea of 
what the duties of any man-of-war are. There are two 

oints of view from which a ship may be criticised—the 
indirect and the direct. In the first place, we may 
understand very clearly what are the proposed functions 
of the ship, and we may say that there is no necessity for 
a vessel to discharge them at all. Thus we have heard it 
stated that torpedo catchers—boats of the Speedy or 
Havock class—are not needed; that they are entirely 
superfluous. Some time ago it was suggested that vessels 
answering in some respects to the old bomb ketches 
should be provided to carry howitzers or mortars for high 
angle fire. But it was argued that nothing of the kind 
was needed. In almost every instance, when the Navy 
Estimates come up for discussion, we hear criticism of 
this sort. It is urged that ships of such and such a type 
are not wanted. All this may be termed indirect criticism 
of warships. The direct criticism may be divided under 
two heads—legitimate and illegitimate. The first is in- 
telligently directed; it fully recognises the nature and 
propriety of the duties a ship is to perform, and then 
proceeds to consider how far she is qualified for doing 
what she is intended to do. Thus, for example, if we are 
dealing with a first-class battleship it may be quite fair 
to say that her guns are not sufficiently powerful to pene- 
trate modern armour, or that her own armour is too light. 
If a cruiser, we may urge that her boiler power will be 
deficient, so that she cannot attain the high speed 
essential in a cruiser, and so on. With this kind of 
criticism, so long as it is at once dispassionate, un- 
prejudiced, and informed, we have no fault to find. The 
criticism that remains is, however, the most common ; it 
is with it that we have to do. 

An excellent example is supplied to our hand in the 
Pall Mall Gazette of Monday. A comparison is drawn 
between the U.S. battleship Indiana, our own Royal 
Sovereign, and the French ship Brennus. We are told, 
though not in so many words, that the Indiana, while no 
bigger than our 10,000-ton Centurion, is more powerful 
than the 14,000-ton Royal Sovereign. This means that to 
all intents and purposes about 4000 tons of displacement 
have been wasted by Mr. White. Even the Pall Mall 
Gazette would perhaps hesitate to put things in this 
way. Mr. White recently explained the facts concerning 
the Centurion at the Royal Institution, a circumstance 
overlooked by our contemporary. The Centurion was 
specially designed to go through the Suez Canal. She is 
copper sheathed, has a speed of eighteen knots, and 
carries 1250 tons of coal. The Indiana can only steam at 
sixteen knots, and carries about 400 tons of coal in her 
bunkers, although 1200 can be stowed for emergencies 
elsewhere, with a very serious reduction of speed, and 
augmented immersion. The Royal Sovereign can steam 
at eighteen knots, and carries 900 tons of coal. Here 
we have an example of compromise. The designers 
of the Indiana have given up speed for the sake of 
armament; both could not possibly be secured in a 





ship of the size. Is it really conceivable that the 
Admiralty authorities, to say nothing of Mr. White, 
Mr. Durston, and others, are so incompetent that 
they can literally waste, as we have said, 4000 tons 
of displacement, and about £250,000? Again, in com- 
paring the Royal Sovereign with the French Brennus, 
we are told that the latter ship of 11,000 tons could 
rip up and destroy the Royal Sovereign. Our con- 
temporary’s notions of the way in which the Brennus 
and the Royal Sovereign would fight are so funny, 
that we reproduce the lines in which they are set 
forth. ‘‘In the modern English ironclad the armour has 
disappeared from the two ends of the ship, and is all 
applied to her middle. The French and Russians, on the 
other hand, have never given up the continuous belt of 
plating. Now suppose that a French ship—for instance, 
the Brennus—meets the Royal Sovereign end to end, 
what will be the result? The French vessel is stiff and 
strong from the armour which runs right up to her bow; 
the English ship is exceedingly weak there—indeed the 
ram has only the support of the armoured deck. The 
Brennus would rip up the bow of the Royal Sovereign 
and penetrate to the armour below the heavy guns, and 
our ship would be certainly lost.” To say nothing of the 
tilting theory, we may point out that the question. of 
continuous belts versus armoured decks is one which has 
been more keenly discussed than perhaps any other ever 
raised in connection with a warship. But our contem- 
porary may rest satisfied that the relation of the belt to 
the ram has always been regarded as of very third-rate 
importance. 

If we assume that the writer of the Pall Mall Gazette 
article is really well informed, then he is open to the 
charge of suppressing the truth. We prefer to believe 
that he has written with a superficial knowledge of the 
Royal Sovereign, and with next to no knowledge at all of 
the Indiana. We have ere now called attention to the 
fact that the United States ships, in order to secure 
certain offensive and defensive advantages, have deliber- 
ately sacrificed ammunition. They carry fewer rounds 
per gun than do our ships. It may be that we carry too 
many ; but it is at least as likely that in the United States 
ships they do not carry enough. The Indiana is, we 
believe, very badly off in this respect. Again, the way in 
which her upper 8in. guns are mounted is open to serious 
criticism. Our contemporary admits that they are 
carried above an unarmoured side ; but he does not add 
that in five minutes after the ship went into action the 
whole of the gear for supplying ammunition and moving 
these guns would be blown to atoms; and it would be 
quite possible to blow the whole gun, fittings and all, 
overboard by exploding a heavy shell between decks 
under it. Surely such things as these ought to be taken 
into consideration. 

The greater portion of the illegitimate criticism to which 
we take exception is of the all-round sort. The critic 
has formed no intelligent idea of the qualifications 
which any particular type of ship ought to possess. The 
consequence is that he simply scatters blame haphazard. 
Of course the proper method consists in defining as 
clearly as may be possible the nature of the work to be 
done, and then examining the design of the proposed 
ship with the object of learning how far she complies 
with the conditions of the work she is intended to per- 
form. The theory that a modern man-of-war must bean 
all-round fighting machine is utterly absurd. The attempt 
to construct a vessel of the kind must end in failure. We 
may put this wild delusion on oneside. Returning, then, 
to the method whose nature we have indicated, we must 
steadily bear in mind that just as there is no such thing 
as an isolated phenomenon in nature, so there is no 
peculiarity or feature of a man-of-war which is 
wholly independent and self-contained. Thus, for 
example, let us suppose that a certain cruiser is intended 
to mount 5in. guns. The newspaper man says :—‘* What 
nonsense! why limit her power lke that? Put in 6in. 
guns.” To him it seems the veriest trifle to augment the 
diameter of a gun by aninch. He is oblivious of the 
fact that the change, small as it appears, may entail an 
addition of some hundreds of tons to the weight of the 
ship. Not only the guns, but their carriages, the armour 
behind which they fight, and deck beams beneath them, 
must be made very much larger and heavier. The weight 
of the ammunition to be carried is greatly augmented ; 
so is the size of the magazine, and the dimensions of the 
shell hoists, &c. All this has to be taken into considera- 
tion by the designer. The average critic knows nothing 
about it. Every naval architect who reads this will 
understand that much more might be said on such points. 

We are very far from deprecating the criticism of 
British warships. On the contrary, we believe that it 
may have the best results ; but it must be scientific in its 
methods, impartial, unprejudiced, judicial. It must 
have purpose and system. ‘fo repeat the old hackneyed 
phrase, the warship is at best a compromise, and opinions 
will always differ as to what should and should not be 
secured, and at what price. Some things are absolutely 
certain. If we, for instance, specify that a man-of- 
war is to satisfy conditions, then the conditions fix her 
dimensions with startling accuracy. In other respects, 
there is latitude. Much practical knowledge is required to 
utilise this latitude to the best advantage. Some features 
of a ship are beyond or above criticism. Enough re- 
mains, however, to form subjects for discussion. Let us 
have the discussion and the fault-finding to any extent, 
only let it all be done by men possessing a clear perception 
of the nature of the problems attacked by the naval 
architect, his limitations, the possibilities and impossi- 
bilities of his case. Criticism of this kind will be a help 
instead of a hindrance. It is regrettable that it is 
extremely rare. 


BOILER EFFICIENCY. 

Tue discussion on Mr. Crompton’s paper, to which we 
have referred in a previous issue, turned, after all, more 
on the merits and demerits of boilers than on anything 
else. Rightly or wrongly, itis believed by many engineers 
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that to Mr. Crompton’s advocacy is mainly due the 
extensive adoption of the Babcock and Wilcox boiler by 
London electric lighting companies at all events, to say 
nothing of those in the provinces. In a manner Mr. 
Crompton was put on his defence, and almost the last 
speaker in the discussion was Mr. Rosenthal, the London 
agent of the Babcock and Wilcox Company. We have 
on several occasions stated our opinions pretty freely 
concerning this type of boiler, and the facts elicited 
during the discussion confirm in the fullest degree all 
that we have said. 

Estimates of boiler efficiency are usually made in terms 
of the evaporation per pound of coal. If the pounds of 
feed-water disposed of bear a high ratio to the pounds 
of water used, then the boiler is held to be very good. 
Scientifically this is as it should be; commercially any 
result of the kind taken by itself of next to no value. 
The efficiency of a boiler cannot properly be estimated in 
this way. Certain conditions have, in all cases, to be 
satisfied, and the boiler that complies best with those con- 
ditions is in all other respects the best, irrespective of its 
evaporative efficiency. The first condition that arises 
under normal conditions is that the boiler shall supply 
steam at the least possible cost perton. The fuel burned 
is only one element in the cost of steam; when coal is 
very cheap it is not necessarily the most important 
element. The first cost of the boiler, the depreciation 
fund for its replacement, the outlay on repairs, on clean- 
ing, and on the rent of the ground on which it stands 
have all to be taken into consideration. The price of 
coal as laid down in the yard is one thing, its price in the 
furnace is quite another thing, largely influenced by wages 
paid to firemen, or the outlay on mechanical stokers. It 
is by no means so simple as it seems to select the best 
boiler for any given purpose. On the contrary, the 
conditions are often so complex that nothing but the 
fullest exercise of a highly trained judgment can secure 
the production of a ton of steam for the least outlay 
compatible with the conditions. So long as this fact is 
carefully borne in mind it is possible to discuss the merits 
and demerits of various types of boiler with profit. We 
may, keeping this in view, go on to consider the questions 
raised concerning the Babcock and Wilcox boiler, and its 
congeners too numerous to enumerate. 

It will be remembered that Mr. Crompton took excep- 
tion to certain statements which we have made concern- 
ing the Babcock and Wilcox type of boiler. We said 
that it would not bear forcing, and that if it were forced it 
would give wet steam, and have a low evaporative 
efficiency. We challenged Mr. Crompton to cite a well- 
authenticated case in which a boiler of this kind 
evaporated 8 lb. of water per square foot of heating sur- 
face into dry steam. It goes without saying that neither 
Mr. Crompton, nor Mr. Rosenthal, nor anyone else, has 
accepted the challenge. It is urged, however, that the 
Babcock and Wilcox boiler is exceedingly economical, and 
that it gives absolutely dry steam. We have before us the 
figures obtained duringa very carefully conducted trial ona 
large scale. They are noteworthy. Two boilers were used ; 
each of these had 2852 square feet of heating surface and 
51 square feet of grate. That is to say, very nearly 56 
square feet of heating surface per foot of grate, or about 
twice that normal to large marine boilers. A third similar 
boiler stood by with its fire banked and steam up. The 
steam space in all three boilers was available, the stop 
valves being open. The trial lasted seven hours. The 
pressure was 116lb. The feed-water, heated in an econo- 
miser, entered the boilers at 175 deg. Fah. The steam 
was practically quite dry. We have here, it will be seen, 
two very large boilers. With a good triple expansion 
marine engine each of these boilers should have made 
steam for 1000 indicated horse-power. That is, allowing 
2°8 square feet of surface per horse power, each square 
foot of heating surface would have to evaporate about 6 lb. 
of water per hour. But the Babcock boilers, the subject 
of experiment, only evaporated 13,495 1b. of water per hour, 
or 2°37 per square foot of heating surface. Allowing 16°8 lb. 
of steam per horse per hour, this represents 800-horse 
power instead of 2000. It is in nowise remarkable that a 
boiler worked in this leisurely fashion gave dry steam. It 
would have been a scientific wonder—a marvel for all 
engineers, like the boilers of the Tartar, made famous by 
Professor Kennedy—if there had been priming. Each 
pound of the best Welsh coal produced 11°32 lb. of steam; 
a result to be anticipated from the enormous ratio which 
the heating surface bears to the grate surface. 

We have here boilers in which potential efficiency has 
been sacrificed to obtain evaporative efficiency. The rate 
of combustion, 11-7 lb. of coal per square foot of grate per 
hour, was very low. The weight of water evaporated per 
square foot of heating surface is lower than anything of 
which we have heard when a boiler has been tested. Itis 
an engineering truism that a boiler very big for its work is 
certain to be economical provided it is carefully lagged, and 
the grate bars properly covered. There is nothing about the 
whole experiment to contradict a single statement which 
we have made. It may very properly be asked, however, 
whether these boilers supplied steam at a less cost than 
would one boiler of the same or different construction 
worked at a higher speed. Mr. Rosenthal admitted 
during the discussion that the boilers which he repre- 
sented had a low potential efficiency. It must be 
admitted, however, that there was a good deal of force 
in his argument that the evaporation per square foot was 
of no consequence, so long as the ground space occupied 
by the boiler was not augmented, and the price per square 
foot was low. If Mr. Rosenthal is prepared to supply 
two square feet of heating surface for the same price 
that Messrs. Galloway, let us say, charge for one square 
foot in a different type of boiler, it is a matter of 
secondary importance to the purchasers that the tubulous 
boiler has only half the potential efficiency of its rival ; 
yet the fact remains that there is twice as much surface 
to be cleaned. There is a remarkable lack of informa- 
tion as to what the annual cost of cleaning a Babcock 
and Wilcox boiler is, and furthermore, we want to 
know something of the cost of repairs and renewals. 








As the matter now stands, nothing has been advanced 
to shake our belief in the soundness of the opinions we 
have expressed. If our readers are in doubt as to what 
type of boiler to adopt, they can settle their doubts 
satisfactorily only by adopting the course we have 
suggested. An evaporation of 11:4 lb. of water per 
pound of coal supplies strong presumptive evidence that 
a boiler is good and will give satisfaction ; but, as we have 
said, it is only one point in favour of the boiler, and one 
less economical by 20 percent. might be found in the long 
run the better of the two. ‘“ It all depends.” 


ROAD AND RAILWAY. 


Some interesting information as to the fatalities on 
railways, in comparison with the number which occur on 
ordinary roads, is to be found in the tables appended to 
the annual reports of the English Registrar-General. 
The report for 1892 has only just been issued, but the 
late appearance has no real effect in diminishing the value 
of the data for the purpose of comparison between the 
two classes of accidents. So far as 1893 is concerned, it 
has already been shown, in connection with the Board of 
Trade returns, that death on the railway in England and 
Wales during the past year was less frequent than in 
the year preceding, the killed in 1893 being 791, as com- 
pared with 878 in 1892. The Registrar-General makes 
the number killed in 1892 rather more than this, but the 
difference is not material, and it gives a little help to the 
old-fashioned road as against the railway. 

According to the Registrar-General’s report, the num- 
ber of persons killed by vehicles on railways in England 
and Wales in 1892 was 925. In contrast with this we 
have in the same year 1321 persons killed by vehicles 
other than those of the railway. If to these we add 228 
persons killed by horses, the death-roll of the road traffic 
becomes 1549, or 67 per cent. more than the railway 
deaths. As to the relative safety of road and railway, 
we cannot say that these figures, although instructive, are 
altogether conclusive. Yet if we limit our attention to 
the number of persons killed while actually travelling in 
the vehicles by railway or road, it is impossible to avoid 
the conclusion that a railway carriage is far safer than an 
ordinary vehicle. The passengers killed by accidents to 
trains, rolling stock, and permanent way in 1892, in Eng- 
land and Wales, were but 21. If we add those among 
the passengers who were killed by accidents from other 
causes, including such as arose from their own want of 
caution or from their misconduct, the total becomes 
108. Adding a similar total among the working staff 
creates an aggregate of 534. These fatalities repre- 
sent the number killed among those either travelling 
by the trains or engaged in working the traffic. The 
remaining 344 deaths occurred among persons who were 
not travelling on the line, but simply walking upon it. 
Both on railways and on the road a large proportion of 
the fatalities evidently befal those who happen to get in 
the way of the vehicles in motion. Of the 925 deaths 
from railway vehicles, as reported by the Registrar- 
General, 684 are classed under the head of “ run over on 
the line.’ Of the number killed on the road we may pre- 
sume that by far the greater number were run over. In 
some way or other carts killed 505; vans and wagons, 
304 ; carriages, 128; cabs, 71; tramcars, 60; and omni- 
buses, 46. It seems to be the common rule, both on 
railways and on the high road, that the vehicles are a 
source of danger, not so much to those who are in them, 
as to those that come near them. For one railway pas- 
senger killed on English lines in 1892, eight trespassers 
perished. The relative numbers riding and run down are 
not available in respect to the road traffic. But the rule 
of the road recognises nothing in the shape of “ tres- 
passers,” and those who walk have an equal claim to the 
road with those who drive. Unfortunately, nearly half 
the lives lost on the railway are those of men who are 
there in the performance of their duty, a fact which 
has specially arrested the attention of Mr. Mundella. 
Concerning the road traffic, vehicles and horses killed 
269 persons in the streets of London in the yeer 1892. 
In giving the particulars of these fatalities, the Registrar- 
General clearly looked upon the vehicles as the ‘ offen- 
ders,” of whom vans and wagons were specified as the 
chief, although carts were the most fatal for England at 
large. It will be observed that deaths from the 
London street traffic are far more than twice the number 
of the passengers who were killed on the English lines in 
the same year, even including those who perished through 
their own negligence or misconduct. 


ENGINEERING AS A PROFESSION. 

WE have so frequently written of this matter in our 
columns that we should feel it almost necessary to apolo- 
gise to our readers for again introducing it, were not the 
question one of “humanities ;” a subject which has 
interested man ever since the Miocene age, and will 
till Miocene becomes Archaean. It is to inaugurate the 


| discussion which a letter—appearing in our columns 


last week—will, we hope, provoke, that we again take up 


| the pen. 


The case cited by our correspondent is by no means 
exceptional. Many and many are the fathers who find 
their sons, after having followed a science course, left 
on their hands non-bread-winners, and forced to seek 
some new occupation to gain a livelihood; but to say 
that this is the fault of the colleges, the college authori- 
ties, or, primarily, the founders, is perhaps too harsh and 
broad a statement. It may be urged that the colleges 
have sprung up to meet a demand—that they are designed 
for utility, and are not condiments or luxuries which 
produce the same want they are qualified to satisfy. 
True, if there are professors there should be pupils, but 
it should be remembered that in nearly all cases it is by 
publie vote that a college of science is instituted, or at 
any rate by a large committee of influential men with 
philanthropic, and not selfish, motives. Whether they 


are mistaken or not is a question which will bear dis- 
cussion. 
But, furthermore, why should engineering as a pro- 
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fession be more risky than another? Are there not as 
many medical students entering our great schools 
annually as engineers our technical colleges? Is the 
law so much better? How many hundreds are there 
annually starting on the race for the silk gown? What 
becomes of all the young men of good parts and high 
education that our universities annually send out to look 
for bread? Poor Alma Mater, your loving care and your 
pride in them has not especially well fitted your sons foy 
the world. Two thousand “ engineers,” perhaps, are 
turned out by the technical colleges annually, oy, 
correspondent thinks. That would indeed be terrible 
were there no vacancies to fill. But there is one thing 
more terrible, and that is that not 10 per cent. of that 
2000 are fit to fill the gaps in the ranks. That is 
really the question to be faced with regard to engineer. 
ing as a profession. Not the paucity of vacancies 
or the crowd of applicants ; not the smallness of the wage 
or the aspirations of the earner; but the inability of the 
competitor. And are the colleges to be blamed if they 
fail to give a man the necessary qualifications to become 
a success in the engineering profession? That technical 
colleges have faults—and serious faults—we admit, and 
indeed have been loud in crying out against them. But 
it must be understood that no education, were it ever go 
good, can insure a man’s success if he lacks one thing— 
the knowledge of his fellow man. It would not be diff. 
cult to enumerate two score of successful engineers who 
have started without advanced mechanical instincts, and 
very little science. It would be difficult to count as many 
higbly-qualified men, other than professors, holding 
similar lucrative positions. After all, only a very small 
percentage of men owe a good income to advanced 
education. 

Undoubtedly, parents are apt to make a mistake, and 
because a boy shows some taste for mechanical handi. 
craft at home, to make an engineer of him. The genius 
in the nursery is rarely the eminent man in the world. It 
would seem that the very qualities that make him a 
wonder at home are those that render him ridiculous 
abroad. What is true of the prophet is rarely true of the 
mechanical man, for the engineer is too frequently 
without honour save in his own country and amongst his 
own kin. That too many — plunge precipitately 
into a profession which they have not sufficiently studied 
is true; the ‘‘ kid glove apprentice "’ is at once the abomi- 
nation and despair of a conscientious master. We have 
suggested before now a way of testing a boy’s metal. Let 
part of his term in the shops be served before he passes 
the college curriculum, the remainder subsequently. The 
great objection to this is the boy’s youth, and the bad 
influence and hardships of the shops. A lad’s character, 
if he is ever going to be any good, should be formed 
sufficiently at sixteen to prevent his falling a prey to 
those temptations or trials. We cannot go into the 


‘question further at present ; in opening our columns to a 


broad discussion we feel that much good may be done in 
discovering and remedying such evils and mistakes as 
undoubtedly exist in the early stages of engineering as a 
profession. 
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A PLEA FOR THE TRACTION ENGINE. 


Unper the title of “‘ Sheffield Trade and Traction Engines,” 
Mr. G. W. Hawksley, proprietor of the Brightside Boiler and 
Engine Works, Savile-street, Sheffield, has commenced an 
energetic crusade against the policy of the Highway Com- 
mittee of the Sheffield Corporation. Passing through the 
streets he noticed a traction engine with an ordinary load 
behind it being followed by a Corporation official, with note- 
book in hand, minutely and closely watching the engine 
wheels go round. “If,” he says, ‘a piece of the size of a 
pea appeared to be chipped off a set, or a bit of gravel stirred 
up, down went the pencil to the book with an avidity that 
exemplified determination, like the urchin eta: | the coal 
cart to get a bucketfull.” The object, no doubt, of the Cor- 
poration official was to serve the owner of that engine with a 
charge for damages to the roads. Mr. Hawksley regards this 
action as part of an attempt by the Highway Committee to 

rohibit and drive off the road all steam locomotion. This 
“ condemns as @ deliberate plot aimed against the heavy 
trades, which he reminds Sheffield people have had no small 
part in building up the prosperity of the city. He warns 
them that if the owners of traction engines are thus vexa- 
tiously hampered in the carrying on of their business, a 
considerable portion of the heavy trades must leave the 
district. These include heavy forgings, castings, boilers, and 
similar large works. With regard to damage done to roads 
by wheel vehicles, Mr. Hawksley holds that the law and 
old road-makers combine in laying down this principle: 
“Have your wheels a proportionate width to the weight of 
your load, and the road-maker shall take further respon- 
sibility.” He complains that in Sheffield the street is allowed 
to get full of hillocks and holes—cavities half-a-foot deep— 
and then the last load which gives the finishing touch is 
mulcted with half the price of a new road. ‘To try to drive 
steam off the roads at this time of day,” says Mr. Hawksley, 
“is almost at a par with those wiseacres who tried to prevent 
Stephenson putting steam on rails. In these days of com- 

tition, such as the world never saw before, it is compulsory 
or those who would keep head above water to keep down 
working expenses, and as road transit is upwards of 50 per 
cent. cheaper by traction engine than by horses, we cannot 
afford, if we would, to discard traction engines.” 


HERR DOWE’S CUIRASS. 


Tue resisting powers of acuirass invented by Herr Dowe, 
a tailor, of Mannheim, have been exhibited to large 
gatherings of officers and civilians at the Alhambra on several 
evenings. The first trial was on May 23rd, when the highest 
military authorities, including the Commander-in-Chief and 
staff, were present, when the cuirass was tested by firing 
German rifle bullets, and when eventually the Lee Metford, 
Mark II rifle, with cordite charge and, bullet, was fired by 
Captain Dutton Hunt at a distance of five yards. The 
cuirass was on this occasion mounted on a block first, and 
subsequently hung against the side of ahorse. The inventor 
offered to wear the cuirass himself, but his offer was declined. 
On May 25th the exhibition was repeated, and on this 
occasion the inventor stood to be fired at, wearing the cuirass 
on his chest. Captain Dutton Hunt giving a Lee Metford 
rifle and ammunition to Mr. Low, of the Queen’s West- 
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minster, who loaded and handed it to Captain Martin, who | by several eminent writers. We believe, however, that | the mathematical treatment of the subject ab initio, we 


at fifteen yards distance fired two shots at the bull’s-eye on 
the cuirass. Herr Dowe’s body recoiled slightly, but his 
fect and legs were not observed to move perceptibly. The 
pullets on impact are set up into a nearly spherical lump. 
On Wednesday evening, May 30th, the cuirass was sus- 

nded in front ofa sheet of glass, and afterwards worn. The 
lass was uninjured, and the man not sensibly moved by the 
shock of impact of the bullet, the cuirass being held up and 
reversed to show its condition after the blow. : The cuirass is 
about Sin. thick, and measures 18in. by l4in. Its weight 
is about 121b., but it is stated that it can be reduced to 9 Ib. 
without sacrificing the resisting powers exhibited. It is 
said to contain not only no iron or steel, but no metal 
of any kind. Its construction is at present a secret. Seeing 
that the power of the cuirass to resist bullets has been 
fully established, the question arises as to its practical 
value. There are many cases when it might be well worth 
while to carry a weight of 91b. to obtain absolute protection 
érom rifle fire. It must be remembered, however, that in its 

resent form this is not secured in the open to an ordinary 
infantry soldier. A man’s head is, perhaps, the most exposed 
and most vital part of him. His stomach, and even his 
breast, may be struck in such a way as to kill him. We do 
not, however, think for a moment that the question can be 
fairly dealt with by considering the case of a man fully exposed 
with the cuirass in its present form. The question is not 
whether we are to purchase so many cuirasses just as they 
stand and march men away to action in them, but rather 
whether our eyes have not been opened to the possibility of 
obtaining a resisting medium of a new character, which, 
though bulky, is very light in comparison to the resisting 
powers it possesses. There are many ways in which we can 
conceive of protection being used at the worst as substitutes 
for mantlets and sandbags in critical positions. The men 
fighting Mitrailleuses and quick-fire guns may be in part 
protected, yet in part exposed to such a concentration of rifle- 
masked fire as to make such a protection just what is needed. 
We hope that shortly closer examination may be permitted, 
and drawings or photographs published. Even a near view 
under the present conditions of trial tells but little as to the 
nature of the cuirass. 


OUR MERCHANT SHIPPING. 

Tue slackening in the shipbuilding yards in the early part 
of the year is now telling on the additions to the register. 
The latest issue of the official record shows that there is still 
a considerable addition of steel steamers being added, but 
that the additions in other classes of merchant shipping are 
very limited. For the month of April the additions were 34 
steel steamers out of a net register tonnage of 37,391, so that 
the average was not a large one. The limited use of iron 
is shown by the fact that for the month named the steam 
vessels added to the registers of the United Kingdom were 
only five in number, and of the aggregate tonnage of 1226, 
so that they were steamers of small size generally, and 
probably for river use and special purposes. There is nowa 
considerable decrease in the tonnage of sailing vessels of steel, 
ior in the month only two were added, of 1586 tons together. 
There were 26 wooden sailing ships added, the net register 
tonnage of which was 1462. Thus we have as the total 
of the additions to the merchant shipping for the month 
named about 41,700 tons. The removals from the registers 
included 7055 tons of steel steamers, 16,921 tons of iron 
steamers, and 81 tons wooden and composite steamers, as well 
as 173 tons steel sailing ships, 7305 tons iron sailing vessels, 
and 6377 tons wooden ships. Thus the total removals for the 
month aggregated 37,900 tons, so that, ton for ton, there was 
a gain on the month, but of about 3800 tons only—a com- 
paratively insignificant amount at first sight. But it is to be 
remembered that the increase is most marked in steamers, 
and that whilst there are very few additions by purchase 
from foreigners, there are very many sales to foreigners that 
are included in the removals, so that the vessels are trans- 
ferred to other flags to compete with us in the carriage- 
market. The deduction that is fairly derivable from the 
figures we have given is that our merchant fleet is more and 
more being turned to steam, and that now the additions are 
increasingly of steel-built vessels, and these of large tonnage 
on the average, when compared with the old sailing vessels 
they replace. Our merchant ships are thus being made more 
efficient, and the present rate of the addition to the fleets of 
the United Kingdom is one that is not very rapid, so that 
any increase of the oversea trades of the world would soon 
give a fuller area of employment to the vessels at work as 
well as to some of those that are idle even now. 


PROFITS OF COAL MINING IN FRANCE. 

DvrrxG the course of the present century 635 concessions 
for coal mining have been granted by the French Govern- 
ment, and out of these 339 have been abandoned, after long- 
continued sacrifices in labour and money. Ofthose at work 120 
are returning less than the working cost, so that only 176 are 
yielding profits. According to the researches of M. Vuillemin 
in the basins of the Nord and Pas de Calais, the capital sunk in 
those exceptionally favoured districts amounts to £24,000,000, 
for an annual production of 14,000,000 tons. In the remain- 
ing districts, where the mines are of older date and the 
deposits less regular, the cost has been considerably greater. 
On the estimate of the most competent engineers in the 
districts of the south-east—Gard, Aveyron, Bouches du Rhone, 
&c.—from 86f. to 90f. are required for every ton of coal raised 
per annum, representing, for the output of 12 million tons of 
these districts, a total capital of 36 to 43 millions sterling, or 
£64,000,000 to £68,000,000 for the whole country. The pro- 
fits upon this capital, as recorded in the official statistics, 
when reduced to percentage, have been, in 1882 and 1883, 2 
per cent. per annum ; from 1884 to 1889, 2 per cent. per annum ; 
and in 1890 and 1891, 33 per cent.per annum. In the latter yea 
the collieriesfin the northern basins were fortunate enough 
to divide 6} per cent., leaving only 2} per cent. for the less 
favoured districts, and that, the Annales Industrielles re- 
marks, in a year of exceptional prosperity. As an example of 
the fluctuations in the business, the Alais Company, in the 
Department du Gard, is noticeable. This concern, during 
thirty-five years, during ten of which no dividends were 
declared, has averaged 4 per cent. return on the capital, or an 
average of £14,400 per annum. The wages paid during the 
same period have averaged £142,570 per annum. 
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Water 0° Hydraulic Motors. Py Purr R. Bséruinc. FE. 
and F, N. Spon, London. 1894. 

_In his preface to this little work Mr. Bjérling apolo- 

gises for entering on a subject already so ably dealt with 





he is really filling a want in thus giving to the public an 
easily-accessible book full of the rules and practical 
details of hydraulic motor construction in a handy and 
readily-referred-to form. It is not for us here to discuss 
the relative value of books giving reasons and results, and 
results only—indeed, the point is beyond discussion— 
but there can be no doubt that there is a demand for 
works of the latter description, works in which rules are 
given in such simple form that he who runs may read. 
There are many who sneer at rules-of-thumb, and not 
always unjustly ; but it is both the duty and benefit of 
author and publisher to meet the requirements of their 
clientele. Of course the clientele is wrong in accept- 
ing calculations derived from it knows not what 
source, and perhaps teeming with errors both of 
author and printer; but then we must jetison some 
most excellent books if we are to float on a sea of 
certainty. Engineering calls upon our faith as much 
as do science and ethics, more so indeed at times, and 
the only point we have to depend on is the reputation of 
the author. Luckily, Mr. Bjérling has some reputation, his 
“Handbook on Pump Construction” having been favour- 
ably received, or we should be very cautious about recom- 
mending this book to our readers, for it must be 
understood that it is impossible for a reviewer to check 
many of the results arrived at by the author. Perhaps 
only the most patent faults catch his rapid eye—crudities 
like the following, compounded of printer’s errors and 
author’s haste: ‘‘ Now if the weight of the water from 
the delivery-valve E to the bottom of the pipe F is 6 lb., 
the water will obtain a velocity of 24 lb., therefore we 
get 6 multiplied by 24, which equals 144 ]b., and the 
momentum will be 61°92 lb. per square inch.” We need 
not expatiate on the beautiful intricacies of this passage— 
velocity in pounds and momentum in pounds per square 
inch! Further explanation of it is not given in the text, 
so that the reader finds amusement, and exerts his 
ingenuity in discovering exactly what the author meant, 
and which he and the printer have so ably succeeded in 
concealing. However, we must not give a wrong im- 
pression of the book, and let it be supposed that it is 
entirely given over to calculations. The greater part of 
it is taken up with sectional views of water motors and 
descriptive matier. The sketches cannot be spoken of 
too highly; they are excellently reproduced from the 
drawings of a competent draughtsman, and are in every 
way lucid. 

The work as a whole may be divided into five sections : 
water wheels, turbines, water pressure engines, hydraulic 
rams, and the hydraulics of water motors. Each section 
is carefully dealt with, the best—to the author’s belief— 
representative cases of each class of work being illustrated 
and described, and in asupplementary chapter, as it were, 
to each part, the leading details are discussed. A point 
that strikes one is the comprehensive way in which 
hydraulic rams are dealt with, no fewer than twenty-seven 
being described. Mr. Bjérling believes in this simple 
form of pump, and is somewhat indignant that it is as 
a rule so lightly treated. ‘The hydraulic ram, although 
often illustrated in books on hydraulics, is less used than 
it ought to be,” he says, with a slight disregard to con- 
nection. ‘The reader generally regards it as a curious 
old-fashioned device, and thinks no more of it; but for 
simplicity, cheapness, and useful effect combined, few 
machines are superior, or even equal to it.” 

Turbines are not treated with as much generosity as 
other hydraulic engines, only a few examples of each type 
being given. The work, which comprises some 290 
_— 8vo. pages, is completed by a comprehensive 
index. 

In conclusion, we must say that considering the value 
of this book, it is to be regretted that the publishers did 
not see their way to helping a foreigner occasionally with 
his English—positively bad grammar, even in a work on 
mechanical subjects, should as far as possible be avoided. 


A History of the Elasticity and Strength of Materials. Vol. IT. 
Parts I. and II. By the late Isaac TopHunteER, D.Sc., 
F.R.S. Edited and completed by Kart Pearson, M.A., 
Professor of Applied Mathematics, University College, 
London. Cambridge: At the University Press. 13893. 

A Treatise on the Mathematical Theory of Elasticity. By 
A. E. H. Love, M.A., Fellow and Lecturer of St. John’s 
College, Cambridge. Vols. I. and II. Cambridge: At 
the University Press. 1892-3. 

Proressor Kart Pearson has at last, after nine years’ 

labour, brought his colossal work to a successful con- 

clusion; and he has prepared a book of reference which 
should be indispensable to the modern engineer who wishes 
to surpass in daring the feats of his predecessors. The title 
page still bears the name of Dr. Todhunter, because the 
book grew originally out of a few notes made by that writer, 
with the intention of producing a previous “ History of 

Elasticity ” of the same scope and plan as his ‘‘ Histories 

of Probability,” and of the ‘Calculus of Variations.” 

But Professor Pearson has produced a work far tran- 

scending any scale dreamt of by Dr. Todhunter. The 

complete history runs to over 2200 pages, including 1818 

separate articles. Such a colossal labour is beyond the 

power even of a German professor; and Mr. Pearson 
gratefully acknowledges the assistance of Mr. C. Chree, 

Director of the Kew Observatory, and of many foreign 

savants. It is impossible to say more of the book within 

reasonable limits than that it attempts to give a short 
abstract of all that has been written on the theory of 

Elasticity, from the time of Galileo up to the present 

date ; so that any investigator who wishes to pursue a 

line of original research had better consult this work, so 

as not to waste time in goingover ground already covered 
and completed ; for his assistance the Indexes are of the 
most complete and elaborate character. 

Todhunter and Pearson’s History presupposes that the 
reader is already familiar with the subject of Elasticity, and 
that he wishes to break outin a new direction ; but for the 
benefit of those who wish to make a first acquaintance with 





can warmly recommend Mr. Love's treatise as calculated to 
present the notation and elementary treatment in a clear 
and concise manner, freed from the obscurities and 
variations of notation so often encountered in original 
memoirs; and the two volumes are of commendable 
brevity. 

Although not professedly written with the intention of 
developing the subject from the practical side, but rather 
from an academical standpoint, several delicate points of 
engineering interest are introduced, notably the con- 
sideration of the stability of a column, of a mast, and of 
a rotating shaft; also of the stability of the flat form of a 
plate, when subject to forces tending to make it buckle, 
as, for instance, the plating of a ship; this is a problem 
which has been handled with great skill by Mr. G. H. 
Bryan. 

It is unfortunate, however, that mathematicians are 
not yet in agreement as to the proper mode of treatment 
of the stability of a curved plate, so that the important 
practical problem of the collapsing pressure of a boiler 
flue is still unsettled, although affording such an elegant 
application of mathematical analysis; especially when 
the supporting influence of the ends and of strengthening 
rings is taken into account. Marine engineers must 
therefore continue to groan under the tyranny of the 
rules of the Board of Trade. 





Theorie du Navire. Par J. Pottarp et A. DupEsovt, 
Ingénieurs de la Marine, Professeurs a l’Ecole d’applica- 
tion du Génie Maritime. Tome IV. Dynamiquedu Navire ; 
mouvement rectiligne, horizontal oblique, mouvement 
curviligne horizontal. Propulsion, vibrations des coques 
des navires 4 hélice. Paris: Gauthier-Villars. 1894. 


Tuis volume completes this important work, of which 
preceding volumes have already received notice in these 
columns. The title page quoted above shows clearly the 
points of the subject discussed. Some of them have re- 
ceived considerable public attention of late ; and it would 
be well if admirals and others who rush into print with 
heresies on naval architecture should be compelled to 
pass an examination in these volumes beforehand. 

The authors, as professors in their own department, pos- 
sess the power of compelling the study of their own works. 
On the whole, their students are to be congratulated, 
although the volumes run to a very great length, and the 
mathematical treatment in many cases is capable of great 
condensation by the introduction of a few simple geome- 
trical constructions. 

The analytical dexterity which is inculcated in French 
instruction has the drawback that the mathematical 
writer rarely reviews his work, really to examine closely 
the meaning of the details, with an idea of condensing . 
them as much as possible by the suppression of unneces- 
sary operations. The ideal mathematical treatment 
should be something intermediate to Newton’s “ Prin- 
cipia’’ and the “ Mécanique Analytique” of Laplace; . 
notably in the discussion of the theory of marine pro- 
pellers; the papers of Mr. Froude are ideal models for 
this purpose. Before the foundation of the Institution of 
Naval Architects our shipbuilders were entirely depen- 
dent upon French writers for the advanced theory of 
their subject; but the papers in the ‘ Transactions ” 
I.N.A. of Barnes, Rankine, Barnaby, W. H. White, 
John, Denny, Elgar, Hok, and others, are models of con- 
cise geometrical treatment, in which the problem is 
completely discussed with a minimum of mathematical 
detail. Great attention has been paid by the French 
authors to historical references, and altogether they are 
to be congratulated on the launching of a work which is 
the most complete of its kind at the present day. 
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ABSTRACTS OF CONSULAR AND DIPLOMATIC 
REPORTS. 


| 
| 
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Java: Trade of—The market for most European manu- | * ae 
factures, although fairly brisk at the commencement of 1893, | It is not too much to say that the name of Sir Richard Tangye 


became more and more depressed during its course, owing to | is known throughout the civilised world. 


SIR RICHARD TANGYE. 


Very little introduction is needed for the portrait below. 


The works of 


& continued absence of demand, even at unremunerative | which he was the head give employment to more than 5000 


rates. The year closed with a general feeling of uneasiness 
among import houses, aggravated by the unusually large 
number of failures of Chinese dealers. Imports of British 
coal decreased by 1,9071 tons, or 20-23 per cent. Australian 
coal increased by 9432 tons, or 62°05 per cent. That from 
other countries by 347 tons, or 4-05 per cent. It is uncertain 
how far the cost and quality of the Koetei and Ombilioen 
coals will enable them to compete in the open market with 
English and Australian kinds, reports being somewhat 
unfavourable, especially regarding the latter mine. Petroleum 
was imported on an unusually large scale, 31,781,800 gallons, 
an increase of 9,406,056 gallons, or 26:45 per cent. Prices 
receded during the year, and closing rates were about the 
lowest ever touched. Stocks at the end of December were 
excessive. No further steps were taken to carry out the 
scheme of importing foreign oil in tank steamers. The Java 
production has not been much extended, but fresh borings 
are being undertaken in mid-Java, where new oil-bearing 
strata are said to have been discovered. The excise duty has 
been increased from 1°59d. to 1:8173d. per gallon. The 
Batavia Agricultural and Industrial Exhibition, held from 
August to November, regarded as an exponent of the progress 
made in the many forms of agricultural and industrial 
enterprise in the archipelago, was fairly representa- 
tive. Among sundry noticeable foreign exhibits 
were a display of electric lighting apparatus from 
the English firm of John Birch and Co., and 
one from the German firm of Siemens and 
Halske. Various forms of portable tramways 
and recent machinery for pulping coffee were 
also on view. The shipments of Banca tin in- 
creased by 657 tons, or 10-1 per cent. Prices of 
Billiton tin steadily receded during the year 
from £88 18s. 64d. to £74 12s. Od. per ton, the 
average being £81 1s. 7jd. To this the decline 
in silver, owing to the repeal of the Sherman 
Act, has largely contributed by making imports 
of Straits tin in Europe possible at much 
reduced rates. It is expected that railway com- 
munication with East Java, vid Tjilatjap, would 
be completed in the latter end of the year, the 
line having been opened from the Batavia end 
to Tasikwalaya. Work has been commenced 
on @& new line in East Java to connect Probo- 
lingo and Panaroekan with a branch line to 
Pasirian, and another joining Malang with 
Blitarvia Wlinggi. The Government erected 
an additional telegraph line from one extre- 
mity of Java to the other, connecting Batavia 
with Sourabaya and Banjoewangie. This line 
has been placed at the disposal of the Eastern 
Extension Australasia and China Telegraph Co., 
and is used for the transmission of interna- 
tional telegrams, especially those passing 
through Java to and from the Australian Colo- 
nies. The submarine telegraph cable across 
the Straits of Sunda has been partially removed 
and entirely relaid. A new route has been fol- 
lowed, which takes the cable clear of coral 
bottom. This, it is expected, will render com- 
munication between the islands of Java and 
Sumatra less liable to interruption. Conces- 
sions were granted for laying down telephone 
wires at Buitenzorg, Kediri, Pekalongan, Soera- 
karta, and Tegal. 

Réunion, Condition of.—Réunion is so essen- 
tially an agricultural centre that it is difficult 
to find anything to write about. Perhaps no 
other civilised community of equal size—171,731 
—will be found without an American, English, 
or German house of business. Members of 
these countries can be counted on the fingers 
of one hand. With such a remarkable absence 
of foreign houses, it is not surprising that the 
foreign trade of the island is small, but the days 
are gone by when the British flag was never 
seen. England has made advances in the carry- 
ing trade, and British goods and ‘produce are 
by degrees finding their way, either directly 
or indirectly, vid France, into the colony. The 
financial standing of consignees should be 
inquired into, as all houses here are not of equal 
stability, and care should be taken in accepting 
payment of freight by commercial bills. There 
is only one railwéy in the island, running round the coast from 
St. Pierre, vid the port and St. Denis to St. Benoit, a distance 
of 79 miles. Between La Possession ard St. Denis, a dis- 
tance of 94 miles, there are 64 miles of tunnelling through 
rock. The line, constructed originally by a private company, 
has been placed under the direct administration of the 
Government, owing to its failure as a commercial under- 
taking. The traffic has gradually increased until, in 1892, it 
produced £33,000. The docks under the same administration 
produced £39,000, while the joint working expenses and 
charges amounted to £74,345. The port at the Pointe de 
Galets covers 41 acres, and has storage accommodation for 
25,000 tons of goods. There are 10 wharves of various 
lengths, and 12 vessels of heavy tonnage can be discharged 
simultaneously alongside a wharf. The patent slip not being 
finished, vessels cannot be careened, but the machine shops 
are properly equipped for carrying out all other repairs of 
iron and wooden ships. 

Saigon Public Works.—The question of a railway from Sai- 
gon to Khone was discussed in the Colonial Council, with the 
result that the colony engaged itself to pay £20,000 per annum, 
provided that the Home Government pays the balance— 
seven-eighths of the cost. The proposed railway would be 


254% miles lon, and pass through Bencat, Chontauh, Caulé, | 


Somrang, Stung Treng. The Saigon-Mytho Railway, which 


has been in existence for seven years, but has not rendered | 
any real service to trade, is always in evidence; although con- 


structed along a great highway at a cost of £600,000, or over | 
£12,874 a mile. In Cambodia a canal called Vinhote is | 
being cut from the Bassac to the Gulf of Siam, between 


~ 


persons, and are remarkable for the systematic manner in 
which the manufacture of every machine or tool made 
in them is conducted on a large scale. Sir Richard 
Tangye was born in November, 1833, in the parish of 
Illogan, where his father was a farmer, and on whose 
farm Sir Richard and his brothers were employed as boys. 
His mother was a farmer’s daughter. He inherited me- 
chanical aptitude from bis grandfather, and turned from 


| farming to more mechanical or commercial things. As a boy 


office. Within a year of his employment he had already shown 
the interest he has always taken in the regulation of the 
hours of labour, and had suggested certain changes in the 
system then used in keeping accounts of labour, &c. In a 
few years he left and started business on his own account as 
a merchant; later on his brothers joined him, and they 
started as machine makers, in which they became introduced 
to Brunel and Weston, of pulley block fame. 
time Sir Richard has continued to prosper, and we may say, 
“si monumentum queris,” look at the Cornwall Works. 

We refrain from entering at any length into these matters, 


From that | 


ae 
qualification with such completely independent and uniy 
action of the drill spindles 

The machine has been designed and patented by Mr. ¢ 
M. Davies, M.I.M.E., and recently constructed by Messrs, 
Hulse and Co., Ordsal Works, Manchester, for Messrs, Dubs 
and Co., of the Glasgow Locomotive Works—where it is now 
in full operation. It has two horizontal slide beds, placed 
respectively on opposite sides of a pit, with vertical standards 
carrying the self-contained countershafting attached to the 
ends of each. 

In the beds are racks by means of which the several drill. 
ing headstocks may be traversed by hand and power in either 
direction for quickly adjusting the drills in lines parallel with 
the axis of boiler. Fitted to the beds are sliding saddles with 
circular tee slides on their upper surfaces, affording radial 
adjustment to the drill spindles in horizontal lines, Seo. 


ersal 


ore | \ | mental arms surmount the saddles, and are fitted with 
he went to Birmingham, in 1852, and took employment in an | 


spindle slides adjustable radially thereon by curved racks, 
The spindles are thus made to point always to the axis of 
boiler when drilling the horizontal and circular seams of the 
barrel, but there is yet another adjustment provided for each 
spindle, namely, a vertical radial adjustment, enabling it to 
drill holes in various planes parallel to each other, as in rect. 
angular fire-boxes, or at angles with each other, as in curved 
fire-boxes. Rotary motion is transmitted from the counter. 
shaft to the drill spindles by means of endless leather bands 
and bevel gearing, tension apparatus being fitted to each 
drilling headstock for always keeping the band tight, and 


| friction clutches for applying and suspending the rotati 
because they are so interestingly told by Sir Richard in his | Nard : ‘ ee 


each spindle independently. An independent self-acting 


autobiography “ One and All,” and his “ Reminiscences of | feed motion by screw and differential gear is provided for 





SIR RICHARD TANGYE 
Collier, 


[From a photograph by Mr. New-street, Birmingham. 


Travel.’ Sir Richard is the author of numerous papers read 
before scientific societies, and the result of his many years of 
active life, and of his travels over a great part of the world. 
The knighthood has been conferred in recognition of Sir 
Richard's munificent donations to the School of Art, Art 
Gallery, and devotion to the higher education of the City of 
Birmingham. We have reason to believe it was quite un- 
expected by him. 








PLURAL DRILLING MACHINE. 





To insure satisfactory results in the manufacture of steam 
boilers for high working pressure it is generally stipulated 
that all holes in the plates shall be drilled, and not punched 
or rymered, and that the bent or curved portions of the 
boiler shall be drilled after being bent. The holes in the 


| flat portions of the boiler are readily dealt with in vertical or 


horizontal drilling machines with single or multiple spindles, 
but the curved portions, such as the barrel and flanged corners 
of the fire-box shell of a locomotive boiler, require special 
treatment, and the machine which is illustrated on page 480 
has therefore been devised. 

It will be seen that the boiler shell, after being completely 
built and tacked together with a few service bolts, is placed 
horizontally in the machine, and there held by suitable 
screw apparatus. The upper half is Shen operated upon 
by the several drills ; and afterwards the boiler is moved half 
way round, and the holes in the remaining portion drilled, | 


| thus completing the work with only one shift of the job. It | 


Chaudoc and Hatien, of a breadth of sixty-five feet eight | is obvious that this method of drilling insures absolute coin- | 


inches. 
just been mooted, but does not meet with much favour; it | 


burner, 


The question of electric lighting for Saigon has | cidence of the rivet holes, a matter the importance of which | 
needs no comment; and, although several machines have 
is thought to be preferable to increase the number of | been devised for the simultaneous action of several drills upon 
lamps under the present system and substitute an improved | one and the same job, we do not know of any one which—to 

the same extent as the machine illustrates—combines this 





each spindle, and a quick hand traverse in and 
out. The machine illustrated has six dril] 
spindles, but this number may be varied accord. 
ing to requirements. 


THE BULLET-PROOF CUIRASS. 


Att the world has heard of Herr Dowe and 
his breastplate, It may be taken as proved that he 
has found a material which, being 3in. thick, can- 
not be penetrated by a small-bore rifle bullet. Of 
what the cuirass is made we are not informed. It is 
probable, however, that raw hide fis used ; it is a 
material exceedingly difficult to penetrate. So is 
compressed wool, a material which has been used 
with great in a ting the strength of 
railway truck springs, or it may be that parchment 
is used. Mr. Maxim has add a letter to the 
daily press, which is so interesting that we repro. 
duce it. Mr. Maxim begins by referring to the 
Albambra trials of the Dowe cuirass, and goes on :— 

‘* It appears that this cuirass is about ldin. by léin, 
in size, that it is 3in. thick, and weighs 1]}lb. At 
the trials at the Alhambra Theatre about 20in. to 
30in. of oak was first fired at, when it was found 
that the projectiles from both the English and 
German Service cartridges would pass completely 
through, but in no case did they pass through the 
3in. cuirass invented by Herr Dowe. 

**T do not think there can be any mistake about 
the guns being properly loaded with the proper 
ammunition. It appears that Mr. Lowe, who is 
one of the greatest shots in the world, was pre 
sent, with several boxes of genuine English small- 
bore ammunition loaded with cordite; that Mr. 
Lowe also furnished the rifle which was used ; that 
he loaded the rifle himself; and that at least on 
one occasion the rifle never passed into the hands of 
the Germans, but was fired by an English officer. 

“‘T must admit that when I read of these most 
remarkable experiments, which have brought 
together so many brave and gallant officers of her 
Majesty's service, I felt a little jealous of Herr 
Dowe. I will admit that I did not like to have a 
German come to England, and present something 
which many people appeared to believe beat any- 
thing which could be produced here; in fact, many 
expressed themselves as being astonished at the 
results of these experiments. But I felt satisfied 
that we should be able to produce something equally 
good, if not better, in England. Accordingly, | 
commenced a series of experiments at eleven 
o'clock to-day. At half-past twelve the experimental 
stage had been passed, and I seriously began to 
construct a cuirass of my own. The experiments 
showed that with a certain combination of organic 
and inorganic materials I could stop a_ projectile 
fired from the English service rifle with a fall charge 
of cordite. 

“The officers who were present at Herr Dowe's 
experiments were of the opinion that his cuirass was 
rather too heavy and cumbersome, it being remem- 
bered that it is not less than 3in. thick and weighs 
about 11#1b. My cuirass is only lhin. thick and 
weighs about 101b. I fad, however, that I can make one that will 
stand the same%test that Herr Dowe’s was exposed to which will 
weigh only 6 |b, ag 

“When the English officer fired at Herr Dowe’s cuirass he struck 
it 6in. from the edge, and a portion of the bullet, which was 
broken up, escaped at the edge of the cuirass, cutting a consider- 
able number of holes in the paper with which it was covered at the 
time. If I allow my cuirass to be constructed so that the fragments 
escape it will weigh only 61b., but if I prevent this it will weigh 
41b. more. ee 

“ From when I commenced experiments on my cuirass until it 
was finished the time was only six hours, and if the British Grovern- 
ment feel inclined to purchase my invention I am willing to divulge 
the secret to any officer appointed by her Majesty’s Government 
for the sum of seven shillings and sixpence cash—Herr Dowe's 
price is said to be two hundred thousand pounds. This will pay 
for the materials, all of which I obtained in the village of Erith. 

**T pro to give a demonstration of my invention at the Erith 
Gon Works on Friday, June 1, at aquarter tofour p.m. Everyone 
who is interested in this subject is invited to witness these experi- 
ments, eepecial'v Mr. C. F. Lowe, and to bring their own rifles and 
ammunition, Evaryone will be given a shot. Mr. Lowe is espect- 
ally invited to bring down the same rifle and same kind of ammu- 
nition as used at the experiments at the Alhambra Theatre, and I 
hereby authorise him to see that the experiments are conducted in 
exactly the same manner. : 

‘There will also be on exhibition at the same time a battery of 
very elegant Maxim guns, inlaid with gold and silver, which have 
lately been made for his Majesty the Sultan of Turkey. 











Tue Ministers of the Interior and of Public Works at 
Brussels received a deputation on the 26th ult. from the 
Provincial Commission of Maritime Installations, led by the Burgo- 
master of Brussels. They asked for a free donation of 8,000,000f. 
from the Government towards the projected Brussels canal. 
After a long discussion the Minister of the Interior romised a 
conditional subsidy of 10,000,000f. The city of Brussels is to sub- 


| scribe 7,000,000f., but another million and a-half has to be found. 
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RAILWAY CARRIAGE CARPET BEATER AND 
CUSHION CLEANER. 

A CORRESPONDENT recently asked for the names and 
addresses of makers of carpet-beating machinery; and, it 
may be said, by way of partial reply, that M. E. Ravasse, of 
99, Rue de Crimée, Paris, makes a machine, designed by M. 
Bricogne, locomotive and carriage superintendent of the 
French Northern Railway, which not only beats the carpets of 
railway carriages but also brushes the cushions while drawing 
off the dust. The machine—shown by the accompanying 
perspective view—will, with the attendance of one man, 
clean 350 carpets or cushions in an ordinary working day, 
while this number could be considerably exceeded if the car- 
pets and cushions were not so dirty as they generally are 
after a long run. 

As will be seen by the engraving, the machine consists of 
two side frames strongly braced together, and for the most 
part glazed, so as to form a chamber for confining the dust 
raised by the beaters and brushes within the influence of the 
fan, which draws it off by means of galvanised iron pipes. 
The carpets are attached to the endless band travelling over 
the two drums seen to the rightof the figure ; and the surface 
of the band is formed of cords passed backwards and forwards 
and between the hooks seen on the travelling chains, this 
affording a good elastic surface to receive the blows of the | 
beaters. The latter consists of twelve stout leather straps | 
fixed on the iron arms of a horizontally-revolving drum. 
The table for receiving the cushions travels backwards and 
forwards transyersely to the direction of the carpet band, and 
may be adjusted, to suit the height of cushion, by means of 
four racks. The brushing is effected by two cylindrical 
brushes, one of which may be seen in the e ving. The 
beater, the travelling band for the carpet, and the cushion 
— may all or any of them be thrown out of gear at 
will. 








MORTIER EXHAUST FAN FOR MINES. 


NerrHer of the two means for obtaining depression, or 
diminution of pressure, viz., centrifugal force and oblique 
shock, enter into the working of this fan, which is a simple 
multiplier of vis viva. As will be seen by the accompanying | 





section, it consists essentially of a revolving disc, set on both 
sides with vanes in the form of a circle arc, the annular por- 
tion occupied by the vanes having a width, in the direction of 
the plane of rotation, of three-twentieths the total diameter, 
thus lea, & space in the middle, free from vanes, equal to 
seven-tenths of the diameter, while the width of the vanes in 
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the direction of the shaft is two-thirds of the diameter. The 
vanes, the profiles of which are in the form of a circle arc, 
terminate on the inside in a radial direction, while on the 
outside they make an angle of 40 deg. with a tangent to the 
circumference, forward as regards the direction of rotation. 
The disc, with its vanes, revolves in a circular case, the side 
plates of which give passage to the shaft, while the wrapping 
plate, or cylindrical surface, has two rectangular orifices, the 
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MORTIER’S M'!NE 


wider for entrance and the narrower for exit of the air. The 
centres of these two orifices do not coincide with the ends of 
the same diameter, but with the ends of an excentric chord. 
The inlet orifice is provided with a widened mouth if for 
drawing from the surrounding atmosphere, or with a union 
connected with pipes if it be required to draw from a distance. 
The outlet orifice terminates in a splayed-out chimney if it 
be required to transform the final speed into pressure, or by 
a nozzle if it be desired to utilise the vis viva of the air just 





VENTILATING FAN 
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as it is—that is to say, without being either compressed or 
rarefied, the speed only of the air exerting its effect, as in the 
case of cyclone pulverisers, grain elevators, &c. 

Experience has shown that this fan produces the maximum 
of useful effect when the air enters the vane passages at an 
absolute speed equal to two-thirds the circumferential speed. 
Under these special conditions, in order that the composition 
of the speeds shall follow the form of the vanes, and that 
admission be effected with- 
out shock, the entering ‘air 
must be guided towards the 
circumference of the fan 
at an angle of about 20 deg. 
in the direction of rotation, 
calculation showing that, 
under these circumstances, 
the relative speed of the air 
entering the vane passages 
is exactly equal to the 
outer circumferential speed. 
Moreover, as the form of 
the vanes gives a constant 
section to the passages 
which they constitute, the 
air leaves the vanes at this 
same speed, to enter the 
central portion, which is 
free from vanes, and, as 
expesiment has shown, 
traverses the revolving 
portion excentrically, all 
its component parts moving 
uniformly and in a parallel 


direction. The air-current 
then enters the vane 
passages, for the second 


time, by the inner circle ; 
and calculation shows that 
this fresh speed of penetra- 
tion is still equal to the 
outercircumferential speed, 
because the two composi- 
tions of speed before and 
after the passage into the 
central zone neutralise one 
another. The air is finally 
delivered into the entrance 
of the diffuser at a speed 
given by the formula W° 
=u? + u?+2uucos. a— 
in which W is the resultant 
of the speeds; w, a side of 
the parallelogram of speeds, 
and a, the angle made by 
one side with the resultant 
—with an initial mano- 
metric ratio of 1:55. In 
practice, the partitions 
which should direct the air 
so as to enter at the angle 
of 20 deg., required by 
theory, do not exist, and the 
air enters normally to the circumference, giving a slight 
shock, and slightly increasing the speed of circulation in the 
vane passages. 

In order to separate the air current traversing excentrically 
the central region from the inactive portion of the vane 
passages, which is absolutely necessary on the side of the 
large sagitta, the dead space is filled by a core fixed to each 
of the side plates, the object of which is to render impossible 

P the air, and maintain, even when there is no 
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delivery, a persistent initial depression which, as sapeanene | raising of sewage from a low-level district to a higher gravi- 
S 


shows, attains the generating height of the tangential speed. 

A great advantage of this fan is that the amount of clear- 
ance between the revolving portion and the case is unimpor- 
tant, being as much as 2in. in fans of 6ft. diameter, and thus 
doing away with the necessity, generally experienced, of 
packing the bearings after wear. Moreover, on account of 
the slight and simple curvature of the vanes, and their great 
distance from the centre, mud and dust are not likely to 
accumulate, while the absence of overhang and the acces- 
sibility of the bearings contribute to strength and simplicity. 
The fan combined with vertical engine, shown by the accom- 
panying perspective view, is used for secondary ventilation in 
the underground workings of a mine, the largest size of 
this series having a revolving portion of 2ft. 6in. diameter 
and width of 1ft. Sin., the suitable equivalent orifice being 
two square feet, and the water-gauge 4in., for a tangential 
speed of 100ft. per second. The volume delivered is 200 cubic 
feet per second with maximum useful effect; and the power 
required to drive the fan 14 horse-power, while a useful effect 
of 60 per cent. is obtained from fan and engine combined. 

The Mortier fan, which is made by M. Louis Galland, at 
Chalon-sur-Saéne, has been adopted at the Blanzy, Firminy, 
Montrambert, and several other collieries, while it formed the 
subject of a communication to the Société de 1]’Industrie 
Minérale, which has been freely laid under contribution for 
the present notice. 








ADAMS’ AUTOMATIC SEWAGE LIFT. 


THE problem of raising sewage and drainage waters from a 
low to a higher level by means of compressed air has long 
since been solved, and the apparatus called an ejector, 
employed by Mr. Shone in his well-known system, has been 
very extensively adopted for this purpose. This apparatus, 
as many of our readers are probably aware, works automati- 
cally and intermittently; that is to say, when sufficient 
liquid has gravitated into the chamber, air under pressure 


| tating sewer ; the raising of sewage to enable its discharge to 
| be effected at high tide, or the lifting of a part of the sewage 
| and its outfall to land ata higher level for filtration purposes. 
| Apart from sewage and drainage works, however, numerous 
| instances will suggest themselves where the principle of 

action involved will be found efficacious. On the occasion of 

our representative's visit to the company’s offices to witness 
| the working of a full-sized model, the whole action 
|of the apparatus was remarkably smooth, and indeed 
| with the exception perhaps of the relief valve F, upon which 
the functions of the forcing chamber B depends, there 
appears to be nothing liable to get out of order. We must, 
however, remark that we are not informed as to the exact 
structure of this valve or its seat. 








THE ROYAL INSTITUTION, 
THE MECHANISM OF GREAT TELESCOPES. 

Last Friday night Sir Howard Grubb, F.R.S., delivered a 
lecture at the Royal Institution on ‘‘ The Evolution of the 
Astronomical Telescope.” Dr. William Huggins, F.R.S., 
occupied the chair. 

The purport of the opening portion of the lecture was to the 
effect that the introduction of photography into astronomy 
has gradually effected quite a revolution, and necessitated 
| modifications in great telescopes. Photography takes what 
| the eye cannot do, for it is cumulative; it stores up the effect 
| of light action during minutes or hours, consequently reveals 
| facts which could not be ascertained by human vision. With 

eye observations, if the driving clock falls a little out of time, 
| and a star passes off the micrometer wire, the observer can 
| shift the telescope a little and bring it back again; with 
| photography this is not possible ; moreover, a slight shifting of 
| the instrument will give an elongated image of large stars, 
and a double image of small ones. The telescope, therefore, 








obtained from any available source is automatically admitted | must be driven accurately, no deviation of more than one- 
A new ! twentieth of a second being permissible. 


into the space on top of the liquid and drives it out. 





SECTIONAL VIEW OF ADAMS’ 


application of this principle is involved in the Adams sewage 
and liquid-lifting apparatus, which is being introduced by the 
Adams Patent Sewage Lift Company, Old Queen-street West- 
minster. This apparatus differs, however, materially from 
that just alluded to, in that no extraneous pumping plant is 
necessitated for compressing the air required, this being 
effected by the liquid or sewage itself. Moreover, there is an 
almost complete absence of moving parts which are liable to 
stick or otherwise interfere with the automaticity of the 
apparatus. The accompanying _ illustration 
a general view of a model apparatus erected at the 
offices of the company, which we have had an opportunity of 
inspecting at work; and represents it in sectional elevation. 
It is a typical arrangement of the plant employed where sewage 
derived from above the natural outfall is caused to force 


sewage from below the natural outfall up a rising main into | 
This illustration will serve to show clearly | 


the main sewer. 
the action of the apparatus. A represents a storage tank for 
the sewage which has to be lifted, B an air-tight receptacle 





represents | 


into which the liquid in A can flow by gravity through a | 
back-pressure valve C; E is another air-tight vessel placed at | 
a higher level than the outfall, and connected at its upper | 


extremity with the chamber B by means of an air pipe D, 
and at its lower extremity on the one hand to an automatic 
flushing syphon L placed in a tank, and on the other by means 


of a valve F and pipe G to the main outfall sewer. The action | 


of the flushing syphon is such that it opens and closes 
periodically, allowing just sufficient of the liquid contained 
in the tank to flow into the chamber E to compress the air 
contained in its upper part and drive it through the air pipe 
D, where it comes in contact with the upper surface of the 
contents of the chamber A. This closes the back-pressure 
valve C, and the sewage accumulated is driven up the rising 
main H into the main outfall sewer J. The contents of the 
chamber E are now allowed to escape automatically by means 
of an ingeniously devised valve F through the waste pipe G 
into the sewer J, and the valve again closes and so completes 
the cycle of operations. 

It will be observed that there is practically no limit to the 
capacity of an apparatus of this description, but it is a sine 
qua non that the general disposition should be such that the 


}and Mr. Alvan Clark advocates refractors. 





AUTOMATIC SEWAGE LIFT 


The driving mechanism, therefore, has to be of the highest 
quality; any deviations of the clock have to be forthwith 
corrected by means of another time-keeper, and the telescope 
at once brought back to its true position. This extra time- 
keeper is a pendulum beating seconds, and driven by electrical 
pulsations from Greenwich or other observatory. At each 
beat it sends local electrical pulsations through a portion of 
the mechanism of the clock, while exercising its functions. 
Every portion of the whole instrument must be made to give 
its aid; the telescope must be rigid, firm, and the axes of 
every part fairly accurate. The current from the governing 
pendulum can return from the clock by either of three routes, 
all of which come into circuit one after the other, and when 
everything is right, it gets back by the central contact; this 
part of the apparatus is called the detector, because it detects 
any error. If the current gets back through either of the 
others, the error is corrected by means of a relay, electro- 
magnets, and differential gearing. He rang two bells by 
means of the pendulum, each bell sounding seconds syn- 
chronously ; then he threw one of the bells greatly out of 
time; the governing apparatus then corrected the error step 
by step, until in a few seconds the bells were again beating 
synchronously. By this system, he said, it is impossible to 
introduce a time error without its being corrected, 

The question was often asked him whether the great 
telescopes of the future would be refractors or reflectors, 
The reflector, 
however, has not been developed of late years ; one of its dis- 
advantages is that it is much less expensive, and many 
object to spending £1000 in mounting a £100 reflector, when 
they would not object to spend £1000 in mounting a £1000 
refractor; therefore, because of its cheapness, the reflector 
has been chiefly worked by amateurs. Large reflectors are 
difficult to support, but Mr. Johnstone Stoney within the last 


| few months has devised an improved method of mounting 


mirrors, which, with some modifications, seems likely to be 
efficient. Reflecting telescopes, in their present imperfect 
state, need more attention and work than refractors. The 
reflector has the advantage that it brings all the rays of the 
spectrum to the same focus, so has no chromatic aberration. 
To the great honour of the German Government much has 


fall from L to E is equal to or slightly in excess of | been done to improve refractors in this respect, by means of 


the rise from B to J. 


Amongst the leading uses to | the production of the new Jena glasses ; but no manufacturer 


which this apparatus may be applied may be mentioned the | of telescopes would care to use untried samples of glass inan 


—— 
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objective upon which his fame might have to rest in the 
future. Some of the new Jena glasses alter with lapse of 
time. Dr. Common has the largest reflector at present in use 

The lecturer then spoke of the possibility of mounting large 
reflectors by floating them on water, and to explain a 
principle which might be applied, he exhibited a model as 
represented in the accompanying cut, in which A Bis the leyg| 

of the water, and E. F the 
mirror, In & peculiarly. 
shaped hollow’ cham 
The lecturer showed that 
when he placed this 
chamber in a perpen. 
dicular position in the 
water, it remained float. 
ing perpendicularly; algo 
that when he placed it at 
an inclination to the por. 
pendicular, within certain 
limits, it would remain 
floating at that inclina. 
tion, as represented in the 
diagram. He also showed, by means of two drawings, how 
it could hypothetically be controlled and guided, by 
mechanical appliances placed above. He thought that upon 
this pe re it will be possible to support a mirror of any 
weight whatever. 

His general conclusion was that the refractor has esta. 
blished its reputation, but that there are openings for 
improvement in reflectors. He then exhibited a working 
model of a proposed method of moving the dome, the floor, 
and a heavy telescope into any desired position, by means 
of mechanism and motive power augiediiod by electrical con. 
tacts, and worked by one small wheel, somewhat on the plan 
of the steam steering gear in large ocean steamships. 











PILES AND PILE DRIVING.* 
By J. R. BATERDEN, Assoc. M. Inst. C.E, 
(Concluded from page 464) 

Materials used for piling.—The chief material used for piles in all 
arts of the world from time immemorial has been timber of various 
inds. In Northern Europe, Dantzic, Riga, and Memel, the latter 

being the best of the three kinds, have been chiefly used. Within 
the last thirty years the era of pitch pine may be said to have com- 
menced, and the pitch pine of Florida and Georgia, on the Gulf of 
Mexico, has now almost supplanted all other timber for piling pur- 
poses in this country. It is stronger than the Baltic timbers, quite 
as cheap, is comparatively free from knots, stands heavy driving 
much better, seldom breaks off short, as so many of the Baltic logs 
do, and can be obtained of much longer lengths. In certain situa- 
tions, such as seas infested with the marine worm or for durability, 
Demerara greenheart or Western Australia jarrah wood are more 
suitable, and they are certainly stronger, but their cost at home is 
nearly if not quite double of either Baltic or pitch pine. Elm is 
very tough, and has been most satisfactorily cok in situations 
where Baltic timber could not be driven, and it possesses great dura- 
bility. Beech is an excellent timber for piling, and is very durable 
when always in the ground or under water. A large quantity of 
beech was used for the piled foundations of the Portsmouth Docks 
some years ago. 

The durability of timber piles much depends upon their situation, 
those which are alternately wet and dry being in a much worse 
condition than those which are wholly in the ground or under 
water, and some soils destroy timber much more quickly than 
others. Timber buried in clay is almost indestructible. The oak 
piles taken from the Roman bridges built across the Tyneand Danube 
were, with the exception of a slight decay to the extent of about 
jin. on the outside, quite sound after being in the ground for 1700 
years, Theelm piles which had been in the foundations of old 
London Bridge for 600 years were in excellent condition when 
drawn, The oak and fir piles driven in the foundations of the old 
town walls of Hull in the reign of the second Edward were quite 
sound in the heart when taken out early this century. We find that 
the piles under the church of St. Mark, at Venice, so far as they 
have been examined, are in good condition, after carrying that 
magnificent structure for 900 years, whilst only recently was 
celebrated the 500th anniversary of the foundation of Winchester 
College, built on piles driven into a marsh, and which serve their 

urpose as well to-day as they did 500 years ago. Cast iron has 

n used for piling in many situations since it was first introduced 
by Mr, Matthews at Bridlington Pier in 1822, both for bearing and 
sheeting piles. A good deal of care has to be exercised in its 
use, but cast iron piles have been got down in situations where 
very great difficulty indeed had mn experienced in driving 
various kinds of timber piles, The specific gravity of iron piles 
assists in their descent, and the harder the nature of the material 
conveys the effect of the blow more readily to the foot of the pile 
than in the case of timber. They are generally driven with a short 
fall of ram, and require a piece of hard wood or lead to prevent 
them being broken, if the hammer be made of iron, but the 
hammers used for this work have often a piece of hard wood 
encased in the metal. One of the objections to the use of iron 
piles for permanent work is the difficulty and cost of cutting off 
the heads or fitting new pieces on to them to bring them to a 
uniform level, and their first cost is very much more than timber. 
In ground vonsisting of a great depth of sand, tubular and solid 
disc or screw piles of wrought and cast iron have been successfully 
put down by the water jet or by windlasses. The carrying power 
of screw piles depends not so much on their frictional resistance as 
upon the bearing surface of the blades of the screws, and these 
screws also give them a very secure hold upon the ground to resist 
any tendency to lift. 
e main reason of the advocacy of using screw piles was, that 
it was said to be impossible to drive timber piles through the 
material into which these screw piles readily go, such, for instance, 
as wet sands or gravel. There is often great difficulty in driving 
timber piles through certain kinds of sand and gravel, but it may 
be ree out that the timber piles for the foundation of the 
ligh Level Bridge at Newcastle were driven 50ft. mostly in sand ; 
the bearing piles of the Royal Border Bridge at Berwick were 
driven 40ft. through sand and gravel varying in depth and coarse- 
ness, and the driving in the latter case was so difficult that elm 
was the only timber which could be got down. At both these 
bridges most of the piles were driven by the Nasmyth hammer. 
A cast or wrought iron piled construction is not so satisfactory in 
some situations as a timber one, although it may have a better 
appearance, With proper care, painting, &c., its life may be 
longer, but an iron structure is much more liable to sustain injury 
by vessels bumping against it than is one made of timber, as the 
former being more rigid will not give so readily, and the cost of 
repairing it if damaged would be greater. The first cost is also 
more probably double. ‘The difficulty of drawing iron piles if 
broken should also be considered in comparing the two modes of 
construction. In America, piles of sand have been used for founda- 
tions. A hole is made either by an augur or by a pile temporarily 
driven in; these holes are made at intervals of lft. to 3ft.; wet sand 
is well rammed down into the holes, Platforms are used on these 
iles as on wooden ones, and doubtless if the sand be kept free 
rom water or not allowed to escape, it may be satisfactory in some 
cases, but is a very doubtful method of securing a foundation. 
Loads placed upon piles.—A few instances of the extreme loads 
which are borne by timber piles may prove interesting. At 





Westminster Bridge the loads on each pile is about 12 tons, At 
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e Hull Docks the bearing piles are said to carry a load 
of 37 ve: per square foot. One of the piles driven to — the 
piers of the High Level Bridge, Newcastle-on-Tyne, was loaded with 
100 tons, which was allowed to remain on for some time, and no 
settlement took place ; the rua under the piers of this bridge are 
liable to carry a load of 70 tons each. At Neuilly Bridge on the 
Loire, built by M. Perronet, the weight on each o the 1 ; piles is 
Al tons. At the bridge of Tours, one pier which failed was 
carried by sixty-five oak piles 8ft. long by 9jin. diameter, and bore 
74 tons each = 87 tons per square foot, ‘he piles of the Royal 
Border Bridge, Berwick-upon-Tweed, which are of American elm, 
are each liable to sustain a load of 70 tons, and this is quite as 
much as should come upon timber piles, as this weight approaches 
rather too closely to thé crushing strength of timber endways, and 
js certainly too much for beams or planking which might be placed 
on the heads of the ae Five to six tons oe square foot have 
been borne by the blades of screw piles without any appreciable 
settlement. aed ’ aa 
Practical notes on piling, experiments made, &ce,—When driving 
piles into soft groun of great depth, there is much difference of 
opinion as to the advisability or necessity in all cases of driving 
them down to the hard, It is certainly advisable to do so when 
the hard strata can be reached with little extra cost, but in many 
cases the cost would be ape poten and it might not be required 
to drive them so deep. In all cases the feet of piles should be at a 
sufficient depth to prevent their being undermined, as might occur 
owing to scour in rivers or by the action of the sea in marine 
works, and the necessity of driving them to greater depths depends 
upon the loads which it is intended to place by them, In many 
situations ao support heavy loads, although they stand in very 
ft ground. 
“it . absolutely necessary in all cases where piling work is 
intended to be carried out that borings should be put down to 
ascertain the nature of the ground into which the piles are to be 
driven, and to estimate the lengths required, but even where this 
js done the piles may drive more freely than was anticipated or 
desired, and this often occurs in clay stratas. Then it becomes a 
question as to whether it will be cheaper to drive the piles closer 
together or to put in longer lengths. In some cases the former 
will be found the cheaper, in other cases the latter. 

The erratic conduct of piles in various soils is one of the great 
difficulties in arriving at a satisfactory determination of what load 
to place upon them, and of a reliable formula for ascertaining this 
load. Pile-driving varies in all kinds of soils, so that the formula 
which might apply “gy be to one class of ground would not 
apply at all to others, e only satisfactory way of arriving at an 
approximation of what piles will carry is to test the ground into 
which they are to be driven by loading one or more test piles with 
dead weight after being driven to what is considered a sufficient 
depth, and from this to determine the final set for the remainder 
of the piles. 

The Sastalaing | age’ of piles in some soft grounds is certainly 
extraordinary. n editorial article in one of the engineering 
papers some time ago said:—‘‘The whole question—that is, of 
piling—is beset with difficulties, but we know that the resistance 
of piles driven into soft stratas is often very remarkable. Thus, 
piles driven 30ft. into such soft material that they went down 10in. 
to 20in. at the final blow, have safely carried the heaviest railway 
tratlic for years, the loads amounting to about seven or eight tons 
per pile.” In Philadelphia a trial pile was driven 15ft. into soft 
river mud by a 1600 Ib. hammer, falling 36ft., and sunk 18in. under 
the last blow, yet only five hours afterwards it was loaded with 64 
tons, which caused a sinking of but a very small fraction of an inch ; 
under nine tons it sunk only jin.—See Trautwine’s ‘‘ Pocket Book” 
and Baker's ‘‘ Masonry Construction.” 

In all such cases as the above the capacity for carrying depends 
almost entirely upon the frictional resistance of the material through 
which the pile passes, whilst in those cases where the piles enter 
hard ground and a large portion is in soft ground, their supportin; 
power depends chiefly upon the resistance of the hard ground, an 
may be limited only by their strength as columns. The frictional 
resistance of different soils varies enormously from a little over 
100 1b. per square foot of oe surface in some clays and silt to over 
3000 lb. per square foot of pile surface in sand, where the greatest 
frictional resistance occurs. Another peculiarity which obtains in 
most grounds, but more particularly in very soft material, is that 
the frictional resistance of the ground increases considerably if the 
pile be allowed to remain stationary for some time. Thus it is 
noticeable that if a pile which has been partially driven is left for 
a day or two, or sometimes even for a few hours, greater 
momentum of ram is required to start the pile again, and in 
many instances where a pile had been going freely under 
successive blows of the leasait, it was found impossible 
to drive it any further after it had been for some time at rest. 
Some experiments to test this were made during the construction 
of the Portsmouth Docks a good many years back. Thirty-nine 
beech piles, aoe 13ft. long, 123 square inch in sectional area, 
showed a set of ‘O54ft. when the driving was stopped at night, 
but when tested next morning they gave an average set of only 
“0234ft., showing an increased resistance of 2°3 to 1. Again, 
seventy-four fir piles, average 19}ft. long and 162 square inch 
sectional area, gave aset of ‘0366ft., but when tested next morning 
only ‘013ft., showing an increased resistance of 2°8 to 1. About 
fourteen hours separated the two tests—see vol. lxiv. ‘‘ Minutes of 
Proceedings” Institution of Civil Engineers. A pile 100ft. long 
was driven its full length into the soft silt and ok of the Hudson 
River by a hammer weighing 18 cwt. and falling 10ft., went down 
some inches at the final blow, yet if it were left for some days 
several blows of the ram only injured the head without driving it 
down. Again, the piles previously referred to as carrying seven 
to eight tons of railway traffic after being in place for some months 
could not be moved further by the heaviest hammer available, 
although their final sets had varied from 10in, to20in. The reason 
of this is doubtless due to the fact that the blows given to the pile 
whilst being driven keep the soil around it in motion, and thus 
removes the natural conjugate pressure of the soil, but after the 
pile has remained for some time in a state of quiesence, this con- 
Jugate pressure is restored and acts upon it. One of the ad- 
vantages of a quick-acting steam hammer is that it keeps the ground 
alive and prevents it closing up around the pile whilst the driving 
is in progress, and thus the pile sinks more readily. 

Mr. T. D, Ridley, Assoc. Inst. C.E., has made long-continued 
and careful observations of pile-driving operations in wet sand 
and similar material, and has recorded that whilst the pile has 
been carried down by the blow of the hammer, say, one inch, the 
hammer rebounds, and so does the pile, the latter possibly jin., so 
that the actual descent of the pile amounted to only jin. Whether 
the pile goes down and rebounds owing to its conveying the sur- 
rounding ground along with it, or either partially to this and 
partially to its own elasticity, is a moot point, but the author is 
convinced that in certain soils, such as clays or materials of a 
similar elastic nature, the pile does carry down along with it the 
ground in its immediate vicinity. A very interesting illustration 
of this was observed at some pile-driving operations on Tyneside a 
year or two ago. The piles were driven through made ground, 
consisting of tipped sand, gravel, chalk, and other material, into 
the boulder clay. Although this chalk was in no instance more 
than about six inches in thickness, yet in all but a few cases it was 
found a mays to drive through it, so it had to be dug out ; but 
in those few cases where, either owing to its being thinner or some 
other cause, the piles were driven through, it was curious to notice 
the section of the ground after being excavated, as it showed quite 
distinctly that the layer of chalk had been pushed down by the 
piles, and, adhering to their sides, had been taken down some 
distance with them, showing quite a curved line as in the cut in 
the next column, 

It is Ni / necessary, in order to insure satisfactory driving, that 
piles should be properly shod, although in many of the very soft 
soils of America piles are driven without shoes, and without even 


In soft ground light shoes may be used, For sheeting pies, 
plates of wrought iron bent around the point of the pile are found 
to answer very well in some situations, but in strong ground the 
piles should be made with cast iron points, having wrought iron 
straps either cast into or rivetted to the same, and with two or 
three countersunk holes in the straps for spikes to secure them 
to the piles. Pile shoes for main or bearing piles are of pyramidal 
shape, and have a slight bevel on one side of the point to cause 
each pile when being driven to be forced up against the — 
one, and thus make a close joint. The pile shoes should be soun 

castings, having their butts at right angles to their centre line and 
the butt ends of piles made to fit them truly, as if this be not 
attended to they are liable to drive out of line. It is not advisable 
to have recesses in pile shoes to receive the foot of the pile, as this 
necessitates much more labour in fitting, thus is more costly, and 
besides cannot be inspected as in the case of shoes having a flat 
top which can be readily seen at any time before being driven. 
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Effect of driving pile through chalk stratum 


The more simple this class of work can be made, combined with 
efficiency, the more economical it will be. 40]b, to 50 lb. is a fair 
average weight for pile shoes in ordinary hard ground, and this 
allows of about 36 square inches of metal for the pile to butt upon, 
so there is not much danger even in heavy driving of the timber 
crushing and bursting out the straps from the shoes. Where piles 
enter rock or very hard and difficult ground, shoes up to 2cwt. 
have been used, but it is doubtful whether these very heavy shoes 
are of such advantage as to compensate for their extra cost. 

Some interesting experiments were made a good many years 
back by our President, Mr. J. Watt Sandeman, M. Inst. C.E,, 
upon pile shoes of different sizes and shapes driven into rock. 

ose pile shoes, of about 40lb. and about 1431b. weight, after 
penetrating the friable sandstone rock to 2ft. 1jin. in the case of 
the 40 lb, shoe, and 3ft. in the case of the larger shoe, were each 
drawn in good condition. With the same number of blows both the 
pile shoes penetrated the same distance into the rock. The other 
shoes, which were of a lighter type, were destroyed in the driving 
—one of them at the first blow—or did not draw out with the pile. 

It might be worth considering the advantage of adopting some 
better means of securing the straps to the shoes, if this could be 
done efficiently at a slight cost. However, the only object of a 
pile shoe is to preserve the butt end of the pile until driven to its 

roper depth ; and it is almost impossible to drive piles satisfac- 
tory, no matter what may be the weight of the shoes used or the 
method of fixing the straps, through ground which contains a large 
number of hard boulders, such as limestone or whin; for in such 
cases the pile shoes swerve out of line if they come in contact with 
the edge of a boulder, and probably cast their shoes ; or, if they 
come upon the top of a comparatively flat boulder, they refuse to 
go any further. 

I had the interesting experience of recently seeing a large 
number of piles which had been withdrawn from old jetties in 
Blyth Harbour ; these piles had been drawn from 10ft. to 20ft. 
through hard Loulder clay and shale into rock, yet only in one 
instance was the pile shoe missing, and this must have 
occurred either just as the pile got home to its proper depth, or, 
what is not improbable, whilst it was being withdrawn, as the 
timber which had butted upon the flat of the shoe was not in the 
least injured. Ina few other cases the timber, which was American 
pitch pine, had been slightly distressed at the corners of the pile 
shoes owing probably to heavy driving, but possibly also to the 
timber not fitting fairly upon the flat of the shoe. In all the others 
the butt ends of the piles and the shoes were just as if they had 
been newly shod. These shoes were from 40 lb. to 50 1b. in weight, 
and the piles had been driven with 25-ton hammers and 6ft. to 8ft. 
falls. In sheet piling, such as coffer dams, two piles are generally 
driven together, even when whole timber is rete and in some cases 
three have been driven together in hard ground, but this is not 
advisable. Thirty or forty years ago Mr. Brunel drove four piles 
in a group 60ft. to 80ft. long with 4-ton hammers very satisfactorily 
in the soft silt of the river estuaries of Devon and Cornwall, after 
he had failed to get a bearing even with large-bladed screw piles. 
When two or more piles are driven together the simplest method 
of securing them is by wrought iron dogs countersunk at intervals 
of 4ft. or 5ft. With a little care it is surprising what a close, 
straight, and water-tight job can be made of sheet piling kept in 
place by strong walings whilst being driven, and simply butting 
against each other without any attempt at tongueing or grooving, 
which are costly. Except in tideless seas they can easily be 
caulked down to low-water level, and overlapped with a bank of 
~ brought up above that level. 

n selecting timber for pile-driving, only those logs which are 
straight in the grain and comparatively free from sap should be 
selected. Where timber is to be creosoted the presence of sap is 
not objectionable, but where the grain runs diagonally along the 
log, there is great danger of the timber being destroyed in driving. 

The actual effects which take place in a log of timber or a piece 
of iron whilst being driven into the ground are more or less 
unknown to us, and we can only theorise on the subject. We 
naturally conclude that when the ram falls upon the head of the 
pile, the latter is shortened or compressed. So is the former, and 
the two are driven apart by the impact, as is noticeable in the 
rebound of the ram. Thus a portion of the power expended by 
the ram is used up in compressing the material of the pile. This 
compression Rankine takes into account in his formula for pile- 
driving, and which few others do. 

The author recently had tests made to show the compression 
which took t poy in pile heads whilst being driven into the ground. 
It was found that in several cases, even with good heads, the timber 
compressed iin. in the top foot; in other cases they compressed 
}in., and in one instance as much as }in. in the top foot. These 
experiments were made on pitch — timber ; had it been Baltic 
doubtless the compression would have been still greater. When 
the ram strikes the pile head a wave of compression, as it may be 
called, passes through the pile, and, acting upon its point, propels 
it into the ground. This movement is dependent upon the force 
of the impact, and to enable it to have any effect in moving the 
point of the pile, it is necessary that the momentum of the ram 
should exceed the frictional resistance of the ground. For instance, 
if a pile were struck by too light a hammer no perceptible move- 
ment of the point would occur, as the whole energy of the blow 
would be expended in overcoming the inertia of the pile, and in 
crushing the pile head, and this is the reason why with light rams 
the pile heads are so often destroyed ; but the heavier the ram a 
greater corresponding percentage of effect is obtained from the 
blow. While there are some unknown quantities in connection 
with pile-driving and the various formule given, yet this axiom 
stands out prominent :—A light hammer with a high fall is a ready 
way of destroying the piles, whilst doing little work in driving, 
whereas a heavy hammer with a low fall does much more effective 
work in driving the pile, and it has been experienced again and 
again that the injury done to the head and foot of the pile is much 
less in the latter than in the former. This effect has been noticed 





being pointed, 


The celebrated Mr. Smeaton, in his instructions to his assistant 
during the rebuilding of Hexham Bridge, wrote as follows :—‘*‘ It 
will be proper in driving the gauge piles to try and use the great 
ram fitted with a movable discharge, so as not to be lifted above 
6ft. or 8ft, above the pile heads, by which means I apprehend it 
will be found to drive the piles much more kindly than if lifted to 
its full height, and perhaps more kindly than a hand ram.” One 
feels a natural inquisitiveness to know what this “‘ movable 
discharge” was—probably a trigger of some kind, such as is now 
used instead of the old ringing machine arrangement, but at any 
rate we see that Smeaton had so far back as August, 1778, dis- 
covered the advantages of a heavy ram and a low fall for pile 
driving. Mr. Rendel in 1844 had noticed the advantage of heavy 
ramsand low falls. A ram weighing 14 cwt., falling 25ft., shattered 
the piles, whilst with a ram weighing 35 cwt., falling only 7ft., the 
piles were uninjured even in hard ground. Mr. Long, of New 
York Harbour Works, made some experiments a few years back to 
test this theory. The piles driven were logs 70ft. long, driven 
with a 30001b, hammer. Beginning with a fall of 30ft. on some of 
the piles, he gradually reduced the height to 6ft., and afterwards 
withdrew the piles. Those which had received the ram from the 
great height were broken, those driven with a lesser fall of ram 
were broomed at the head and points, whilst the 6ft. drops gave 
perfectly satisfactory results, Yet even now many engineers do 
not see the advantage of the heavy rains and low fall ; the work- 
man, too, likes the high fall, because he sees the pile going down 
more quickly, but he does not trouble himself as to the result on 
the foot of the pile. 

It may here be noticed that with a pile frame perfectly plumb a 
12ft. drop gives a set of a little more than twice that of a 6ft. drop, 
whilst with the pile frame at a batter, the effect of the 12ft. 
drops are slightly less than twice those secured by a 6ft. drop. 
The following tests with a perpendicular pile frame were recently 
made for the purposes of this paper ; those with a pile frame at a 
“batter” were made at Blyth Harbour some years ago by Mr. 
Jno, L. Holmes :— 


Pile frame perpendicular, 2h-ton ram. 
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The ‘‘ bats” on each pile were consecutive, 12ft. and 6ft. falls alternately. 
Pile frame at a“ batter” of about 1 in 10, 14-ton ram. 

Av. sets for four blows. 
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Pile frame at batter, 24-ton ram. 
Av. sets for four blows. 
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It is hard to say which is the most difficult material into which 
to drive piles, as the same material varies under different con- 
ditions, Probably sand and gravel in certain situations are about 
as difficult as any, and we often hear about the impossibility of . 
driving piles in wet sand. Some of you have doubtless read a 
se by Mr. T. D. Ridley, who has been previously referred to, 
“Description of Coffer Dams used in the Execution of No. 2 
Contract of the Thames Embankment”—‘‘ Proceedings” Inst. 
C.E., vol. xxxi, At this work great difficulty was experienced and 
damage done to the piles when they were being driven through 
the sand and Povols | into the London clay, without previous 
dredging. The weight of rams used at this work were 21 cwt. and 
24 cwt., and were mainly worked by aSisson and White’s machine. 
The author was aware that some years previous to this Mr. Ridley 
had driven the piles which carry the Border Counties Railway 
Bridge across the Tyne at Hexham through sand and compact 
gravel, by using rams of 24 tons weight, after in vain trying to get 
them down with lighter rams; so he recently wrote to Mr. Ridley 
to know whether he thought that the difficulty on the Thames 
would have been overcome by using rams of the same weight as 
were previously used at Hexham. That gentleman, who has had 
avery large experience in this class of work, replied as follows : 
‘“‘Had we used heavy hammers at the Thames Embankment 
similar to those used at Hexham Bridge I have no doubt that the 
driving would have been effected, perhaps not more easily, but 
with fewer damaged piles.” He goes on to say in answer to 
another inquiry, ‘‘I have never found it an impossibility to drive 
piles into sand and gravel ; difficulty there is no doubt, as the 
progress is slow and occasionally the pile heads fail under a long- 
continued succession of blows.” 

In driving half timber a in hard ground it is not advisable to 
bore holes through the pile heads to secure them to the pile frame, 
as there is danger of their splitting down to the hole, and both 
half and whole timber piles can be more readily secured to the 
leaders of the pile frame by a wrought iron strap fastened around 
the pile heads. To prevent damage to the heads hoops are 
generally used. A square head with a square hoop having the 
corners slightly rounded makes the neatest job, less timber is cut 
away than if round hoops be used, and it also affords a greater 
area of resistance to crushing. A good size for the hoops is 3in. 
deep by lin. thick ; they should just fit on to the pile head, so that ° 
the first few blows of the ram drives them home tight. They are 
made of malleable iron, and in hard driving one hoop will last for 
about a dozen piles; they are afterwards welded, but, in conse- 
quence, never last so long between the breaks as at first. 

Another point which should be noted is that if the pile heads be 
at all damaged by the hammering action of the ram, as they fre- 
quently are, they should be cut off and a new head formed, as it 
has been found by experiment that a very large proportion of the 
effect of the blow is lost when the pile heads become broomed, as 
they then act as a cushion to the ram. Any ship carpenter knows 
that by adzing off the top of his treenail after driving it for awhile, 
he finds it drive much better, and it is the same with piles. Good 
sound pitch pine is not nearly so liable to this brooming as Baltic 
and other timber, and the author has tried the effect of cutting off 
6in. from a pitch pine pile head after a long succession of blows in 
heavy ground, but found no advantage gained in set by hammer- 
ing on the new head. The old head was not at all broomed. 

The shape of the ram varies slightly, but it is usual to enlarge 
the lower end, so as to keep the centre of —- and thus 
make the energy of the blow more instantaneous. The line passing 
through the centre of gravity of the ram should coincide with a 
line passing through the centre of the pile head. 

In cases where it is found necessary to use followers or dollies to 





by some engineers many years back, 





drive the piles down, it should be noted that by this method we 
only obtain about one-third of the effect of a blow delivered direct 
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on to the pile head. Except where driving piles under water, there 
is seldom any necessity to use dollies, as the leaders of the pile 
frame can be extended to allow of the ram falling below the ordi- 
nary base of the machine. Followers are usually made of elm or 
other hard wood, rung at the ends, and are from 6ft. to 8ft. long. 

Records should be kept of the exact lengths of piles driven into 
the ground, likewise the set fall and weight of ram used in the 
driving, so that in the future, if required, calculations may be made 
for any increased loads which it is proposed to place upon them ; 
or when in harbour or river works deeper dredging is required to 
be done in front of quays, it is absolutely necessary to know 
to what depth the piles already in place have been driven. Owing 
to the want of the latter information, the cost of drawing out one 
or more piles has had to be incurred before it could be decided 
whether it was advisable to carry out the deeper dredging which 
was required in front of quays. 

In very soft ground, orin water of great depth, it is often necessary 
to splice piles together to obtain sufficient length. The simplest 
method, and one which is probably as effective as any, is to butt 
the timber ends together, and secure them with long timber fishes 
and through bolts. | This was done at the new staiths recently 
constructed by the North-Eastern Railway Company at Dunstan- 
on-Tyne, under the direction of Mr. C. A. Harrison, M. Inst. C.E., 
to whom we are indebted for the plan showing the method of con- 
nection.* In this work piles up to 85ft. in length were obtained by 
fishing, and this is the longest recorded length of piles driven in 
this country. Another sketch shows the sand of securing pitch 

ine ends to greenheart piles for a pier constructed on the Bay of 
Pozzuoli, in Italy, by Mr. J. Watt Sandeman, M. Inst. C.E., some 
years ago, for Sir W. G. Armstrong, Mitchell, and Co. The object 
in this case was to save cost by driving into the ground cheaper 
material than greenheart, as below the ground level the marine 
worm will not penetrate except for a very short distance, whilst it 
infests the water above. A test was made of this point by driving 
a pile down to the required depth, about 14ft., into clay and sand, 
and then withdrawing it, when the joint was found quite intact. 

Very long timber piles are used in America by fishing two logs 
together; 100ft. lengths are not at all uncommon, whilst at 
Poughskeepsie Bridge, over the Hudson river, they were made 
130ft. long by splicing. For the foundation of the Thames River 
Bridge at New alin Conn., U.S., piles were driven 130ft. below 
high-water mark into gravel and boulders; the piles were cut off at 
50ft. below the water-level and the foundations of the piers built 
thereon. Time will allow of but a few words on the preservation 
of timber in waters infested by the teredo navalis or the limnoria 
terebrans, the latter of which are found all round our coasts. 
Pitch pine or Baltic timber, if thoroughly creosoted and the outer 
surface of the wood protected from damage, may be said to be 
impervious to the marine worm found in British waters, but if the 
skin of the timber gets damaged there is great danger of the 
animal getting into the interior, where the creosote cannot pene- 
trate, and destroying the wood. Demerara greenheart, so far as it 
has been proved, is penetrated only a short distance by the teredo, 
even in tropical waters, and some distance further by the pholus, 
but even the pholus does not penetrate more than about l}in., and 
this class of timber will last for many years in waters where pitch 
pine and softer woods are riddled in twelve months. Jarrah wood 
of Western Australia is said to resist the ravages of the teredo, 
but we have no proof of this, and Australian engineers appear to 
use very little of this timber. Palmetto piles, which are said to be 
the only native timber which will withstand the teredo in the Gulf 
of Mexico, are too soft to withstand the blows of the hammer, so 
they are sunk by means of the water jet. 

FORMULZ, 

It is not the author's intention to trouble you with a long and 
learned disquisition upon formule for pile driving, which is a sub- 
ject more fitting for the study than the lecture room ; still, it is 
perhaps only right that some reference should be made to this 
much-discussed subject. As has already been said, the only satis- 
factory method of ascertaining the loads which piles driven into 
certain soils are capable of sustaining is to test several of them 
with a dead load, after noting their set under a certain weight and 
fall of hammer. It is not correct to apply one particular formula 
to all classes of ground, for, as we have seen, piles behave alto- 
gether differently in various soils, and, moreover, it is doubtful if 
it will be possible to obtain a satisfactory formula for pile-driving. 

To ay you an idea of the difficulty of dealing with any special 
formula, two typical instances are here given of piles driven into 
ground of totally different character, showing their assumed bear- 
ing capacity by different formule, and the loads which they 
actually sustained when tested. One of these was a pile driven to 
a great depth in the river mud of New York Harbour, and tested 
by actual loading by Mr. Edwin Long. The other was a pitch 
pine pile, driven through various kinds of hard and soft clay 
at Messrs. Palmer’s shipyard at Jarrow-on-Tyne, and tested by 
actual loading by Messrs. J. Watt Sandeman and Moncrieff, of 
Newcastle-on-Tyne. We willcall the New York pile No.1. It was 
of Michigan pine, 77ft. long, straight and free from bark, measured 


15fin. diameter at one end, and 8}in. at the other. Weight of 
hammer, 3000 Ib., fall 8ft., finishing set 12in. 
Tons. 
According to Rankine’s formula this pile should have 
sustained before sinking aload of.. .. 
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This pile actually carried 23 tons for about twenty-six days without 
settlemerit, and would doubtless have carried more, but the 
experimeat failed owing to the platform which carried the load 
giving way. We will call the Jarrow pile No.2. It was square 
sawn pitch pine, 42ft. long, driven 37ft. into the ground ; about 
12hin. square ; weight of ram, 2) tons (5600 lb.); fall 5ft.; finishing 
set gin. 


Tons. 
According to Rankine’s formula this pile should have 

sustained before sinking a loadof.. .. 159 
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~ » Dutch Rule ,, = < = 12 
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(It should be noted that the figures opposite Saunders’ formula 
have been worked out by assuming a factor of 3 instead of the 8 
which he uses, as he found by the experiments made that was 
sufficient to prevent settlement, although he adopted the factor of 
safety of 8 to cover all contingencies. ) 

This pile actually carried 97 tons before commencing to sink. It 
showed an apparent slight settlement of about }in. after 60 tons 
had been placed upon it, but this was more probably due to the 
squeezing of the timber of the loading platform than an actual 
settlement of the pile. We thus see that in these two extreme 
cases there is an immense variety in the results of the different 
formule both as compared with one another and with the amount 
of load actually carried, although the variation between the 
theoretical and actual load is much less for the No. 2 pile driven 
into bard ground and having a small finishing set, than it is for 
the No. 1 pile driven into soft ground and having a large finishin 
set. Rankine’s formula, which is a very laborious one to wor 
out, is purely theoretical; Saunders’, which is the most simple, 
is purely practical, and derived from a large number of experi- 
ments in loading piles. Mr. Hurtzig has endeavoured to combine 
the two. Rankine’s formula puts the carrying capacity of No. 2 
too high and No. 1 pile too low; Hurtzig makes them both too 
ow, but comes nearer the correct result in pile No. 2; whilst 
Saunders also makes both the results too low. It may be said 
that the No. 1 isa case seldom occurring in practice; doubtless 


* See Tue Enciveer, October 27th, 1893. 








that is so, but we see there is quite as much variety between the 
various formulw in the hard ground as in the soft ground. Here 
is another case of pile — at Blyth Harbour some years ago, 
which we will me No. 3. It was a pitch pine pile driven into 
sand, with a 24-ton ram, having a fall of 6ft., finishing set of pile 
lfin. 


Tons 
According to Rankine this pile should carry an ultimate load of .. 112 
2 Baker 99 ” ” ee 110 
a Dutch Rule am ” ” -- 98 
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We notice that the formule keep the same order which they did 
in the case of the No. 2 pile, but the same varieties occur. This 
pile actually carried a load of 484 tons. When we come to con- 
sider the safe load, according to the opinion of the framers of the 
formule, we get still greater variations. For instance, Weisbach 
assumes a factor of safety of from 10 to 100, ‘‘ according to circum- 
stances,” which are not described. Rankine gives a factor of 
safety of from 3 to 10, Dutch Rule from 6 to 10, according to the 
kind of piling machine used. 

By comparing numerous dead loads placed upon piles driven 
into fairly hard ground, it would appear that, if instead of using 
Saunders’ factor of safety of 8, we use a factor of safety of 4, the 
result will be much nearer correct, and will be quite safe for an 
approximation as to what the pile will carry. Asarule a small 
factor of safety is allowable in pile-driving, as their bearing 
capacity tends to increase the longer they are in the ground. It 
should be noted in using Saunders’ formula that the pile is 
supposed to be moving small amounts under the hammer; if we 
assume it is driven to a dead stop very ridiculous results follow, 
but no pile should be driven to a standstill. 

This paper was nearly finished and all the conclusions arrived at, 
when, on looking over the first volume of the ‘‘ Transactions "— 
this was before the ‘‘ Minutes of Proceedings” were published—1 
came across the following notable remarks by Mr. Temperley in a 
paper written in 1836 upon the construction of the Hull Docks, of 
which he had charge:—‘*‘ Much irregularity prevails in pile-driving ; 
sometimes a pile will go down at the last stroke more than it did 
at the third or fourth, though the fall of the ram and the density 
of the ground may be nearly the same, and the friction, of course, 
greater. Hence we perceive how uncertain all theories must be 
which profess to ascertain the actual weight a pile will bear by 
having given the weight of the ram, the fall and the depth driven 
atastroke. There can be no doubt that a great deal depends 
upon the state of the head and point, for when these are sound 
and perfect the pile will penetrate much deeper by a given stroke 
than when soft and bruised. This is well known to pile-drivers, 
for frequently, when the pile moves but little or none, by sawing 
or even paring a little off the head it will go down again freely.” 
The above remarks show that our difficulties were experienced by 
our predecessors sixty years ago, and some of our doubts as to the 
unreliability of formule were also expressed and believed in by them. 

Just a few words in conclusion. Many of you may not be aware 
that the busiest portion of the flourishing city of Belfast is built 
upon piles 40ft. to 50ft. long, of native timber driven down to the 
hard, and Mr. J. C. Bretland, M. Inst. C.E., the city engineer, 
states that the heaviest buildings are successfully carried on such 
a foundation. The following quotation from his letter describes an 
engineering work which is probably unique:—‘‘In the construction 
of a reservoir lately, I drove about 7000 of such piles—that is, the 
piles 40ft. to 50ft. long—and in this case the usual timber sleepers 
were placed over the pile heads, which supported in their turn a 
close sheeted platform of 3in. planking; upon this the structure 
was erected.” 

The subject of piling is a very wide one, and much more might 
have been said about it, and on going into the study of it in 
detail it is much more interesting than many engineers, who are 
constantly engaged at this class of work, would imagine, 








AN ENORMOUS CARGO OF REFRIGERATED 
MEAT. 

THE s,s, Perthshire, which recently arrived in London, has brought 
from Australia and New Zealand the largest cargo of refrigerated 
goods ever imported. The cargo consists of 70,000 carcases of 
sheep, 9000 haunches, 9000 legs, about 550 tons of frozen beef, 750 
cases of butter, 150 bags of bullocks’ hearts, 150 bags of oxtails 
and kidneys, and seven cases of oysters. The holds have sufficient 
capacity to have accommodated 12,000 more carcases of sheep. 
The shipment is an interesting one, as it is the first time that meat 
has been brought to this country from Australia or New Zealand 
by means of an ammonia machine, and the excellent quality of the 
goods, as certified by the consignees, is sufficient evidence of the 
success of the Linde machines by which the holds were cooled. 
Until recently only cold air machines were used in thistrade. The 
ammonia machines occupy far less space and apply the cold ina 
much more efficient manner, besides greatly reducing the consump- 
tion of steam. 

The plant on the Perthshire consists of two independent refrige- 
rating machines on the Linde system, each machine consisting of 
compound ammonia compressor and an ammonia condenser com- 
bined on one bed-plate with a compound steam engine. The 
refrigerators consist of a series of coils of wrought iron tube wound 
in long lengths without joint from end to end. There are upwards 
of eight miles of wrought iron tubing in the installation. e air 
is circulated by means of fans, which draw the warmer air from the 
hold, pass it over the refrigerator coils, and return it to the hold 
through suitable trunks. It is claimed for thissystem that the air 
is delivered into the holds pure, dry, and free from snow or mois- 
ture. There are no pipes in the hold whatever. The active circu- 
lation of air thus insured enables the temperature to be kept 
extremely even ; the variation between different parts of the hold 
does not exceed about 5 deg. Fah. 

The Perthshire’s refrigerating plant was specially designed for 
the transport of ‘‘chilled” cargo, i.c., goods at a temperature 
above freezing point. The holds are quite free from brine pipes or 
other refrigerating surfaces, and there is a consequent absence of 
any show, moisture, or drip, which renders the system peculiarly 
well adapted for preserving goods without freezing. It is claimed 
that the circulation of air carries off any foul air or smell that may 
be produced, and the rooms are kept perfectly sweet and fresh. 
An important feature of these machines is the system of com- 
pounding the ammonia compressors. This arrangement obviates 
the loss by clearance in the high-pressure cylinder, so that there is 
no falling off of duty from this cause when working with high 
temperature of cooling water, and also keeps the full condensing 
pressure off the gland. The loss of the refrigerating agent in 
this way is very much reduced, as can be gathered from the fact 
that after the machines were charged no ammonia was added on 
the way home, and the plant was working efficiently on arrival here, 

The Linde British Refrigeration Company, which supplied the 

lant, is also fitting a similar plant on board the s,s, Banffshire. 

e s,s, Buteshire, now on her way home from the Colonies, is also 
fitted with the same plant. Besides these a number of other ships 
bave been fitted, amongst them the s.s. Hellopes, Heraclides, and 
Port Pirie, and the s.s. Warrimoo is now being fitted, the four 
later ships having the brine pipe system These plants are also 
made with a combination of the brine pipe system and the air 
circulation. 








THE last number of the “ Transactions” of the North-East 
Coast Institution of Engineers and Shipbuilders contains a paper 
nominally on oil engines, but really on one engine known as the 
Rocket, concerning which some figures are given, showing that, 
according to trials in the makers’ yard with an engine of 2°6 
brake horse-power and 3°46 indicated horse-power, the oil, Royal 
Daylight, used per brake horse-power was 1°115 to 1°39 pints, 
which is practically the same as pounds, 














AMERICAN ENGINEERING NEWS. 
(From our own Correspondent.) 


Steamer Priscilla.—A large new steamer is now being completed 
> | Fletcher and Co., for the Fall River Line, the principa) }j 
of passenger steamers running on Long Island Sound. This jg 
one of the most popular routes between New York and Boston bs 
a man can doa day’s business, leave New York at 5.30 p.m, and 
be in Boston by 7 a.m, next morning if he takes the first express 
from Fall River, or by nine o'clock if he takes the second Xpress 
the trains connecting with the steamers, The u holstering’ 
finishing, and decorations are extremely elaborate and handsome 
and the cuisine is equal to that of the best hotels. The Priscilla js 
the largest boat, and is 440ft. long over all, 424ft. on water-ling « 
beam, 52ft. 6in.; width over guards, 93ft.; draught, 12ft, 6in,: 
displacement, 5200 tons ; noth 22 miles. The hull is of steel’ 
divided into watertight compartments, and above the main deck 
are four other decks with saloons, state-rooms, &c., for 1400 pas. 
sengers. There are two paddle-wheels, J5ft. diameter, 14ft. wide 
driven by engines of the double inclined compound system’ 
developing 8500-horse power when running at twenty-five revoly. 
tions per minute. There are two high-pressure cylinders 5lin, 
diameter, and two low-pressure cylinders 95in. diameter, stroke 
1lft. The air pumps are connected to the low-pressure cylinder, 
There are four independent centrifugal circulating pumps. The 
surface condenser contains 16,000 square feet of cooling surface, 
Forced draught is used, and there are two smoke stacks or funnels, 
There are ten'main boilers of the single-ended Scotch type, mean 
diameter l4ft., leugth 14ft. 6in., each having three corrugated 
furnaces, inside diameter 44in. Total grate surface, 850 square 
feet ; total heating surface, 34,000 square feet. The boilers are 
built for a working pressure of 150 1b. per square inch. The coal 
capacity is 200 tons, and the coal ee Ved trip 50 tons, 
There is also capacity for 800 tons of freight. here are twelve 
officers, and the crew numbers 195. The length of voyage is 
181 miles, for which the schedule time is ten hours, while the rajj 
connection to Boston—51 miles— takes eighty minutes. The 
dining saloon has a seating capacity for 250 persons, ‘he hull 
and superstructure are painted white. The electric light plant 
supplies 1900 incandescent lamps, cargo hatch are lights, and 
searchlights. ‘There is also a ventilating plant, steam heating with 
automatic thermostats, and a cold storage plant. 

Highway bridge.—An international bridge is to be built across 
the St. Croix River between Calais, Me., and St. Stephen, N.B, 
There will be two through truss spans of 125ft. over the channel, 
and two deck plate girder or lattice shore spans of 50ft. each, 
There will be a 25ft. roadway and one sidewalk 8ft. wide. The 
structure is designed for a a load of 100ib, per square foot 
of roadway and 801b, per square foot of sidewalk, and the follow. 
ing system of concentrated loading: an electric car of 24,000 1b. on 
a base of 8ft. by 20ft., a road roller of 33,600Ib. on 7ft. by 10ft., 
and a wagon of 10,000Ib. on 5ft. by 10ft. The upper lateral 
bracing is proportioned for a wind load of 1501b. per lineal foot, 
uniformly distributed. The lower lateral bracing is proportioned 
to sustain a uniformly distributed load of 4501]b. per lineal foot. 
The end estals of the inclined posts are not to produce a 
pressure of over 500]b. per square inch on the masonry, and one 
end of each truss will rest on expansion bearings designed to pro- 
vide for expansion and contraction within a range of 160 degrees, 
All adjustable members will have upset ends, with areas at bottom 
of thread at least 10 per cent. in excess of the area of the body of 
the bar. The roadway floor will consist of an under-floor of spruce 
planking with jin. open joints, laid at right angles to the stringers, 
and crowned 3in, at the middle of the road. ‘The wearing surface 
will be of 2in. brick plank 4in. to 10in. wide, laid at an angle of 
60 deg., and there will be a curb or guard rail on each side, The 
sidewalk will be of 2in. spruce, on wooden or I-beam stringers, 
The work is to be pain with ‘‘Ironclad” paint, Eye-bars are 
to be made by the Kliman process. 

A concrete sewer on piles.—At the foot of Canal-street, New York, 
there has been built a concrete outfall sewer 180ft. long, 16ft. wide, 
and 7ft. deep, carried on a foundation of piles and grillage, with 
overflow chambers, designed to carry the storm water and sewage 
during very high tide. The area drained is 366 acres, All the work 
had to be done from scowsand floating derricks. In driving piles 
through the crib bulkheads, cast iron shoes were tried, but were not 
successful and were abandoned, The piles were sawed off by hand 
at low tide, and by a circular saw suspended from the ways of a pile 
driver. The grillage was built in place, launched and floated at 
high-water. e work was built of concrete blocks, ten weighing 
63 tons each, and others 40 tons each. All were set in place by a 
100-ton floating derrick. Mattresses of slow-setting Portland 
cement—1 cement to 24 or 3 of sharp sand—in pg sheets 
were put in place by divers on top of the lower grade piles so as to 
take up any irregularity in level of the pile tops, the blocks being 
set upon these mattresses. There were seventy-one sewer blocks 
weighing 4 to 94 tons each, which were set by smaller derricks, 
and the sewer wall was made continuous by tongued and grooved 
joints. Considerable delay was occasioned by the deposits from 


the sewer during flood tide, which frequently amounted to din. in. 


thickness. Concrete block construction is verge | used by the 
Docks Department for river walls or bulkheads, each block being 
the full height of wall from the pile foundation to the street level, 
and weighing nearly 100 tons, 








THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 

THE chief event in the iron trade this week is the issue by the 
accountants to the iron trade Wages Board of their return of sellin 
prices for March and April. This shows that the net average sell- 
ing price was £6 0s. 3d, per ton, as against £6 0s, 1d. in the two 
previous months, £6 3s. 7d. for the aa period of Jast 
year, and £6 10s, 6d. in March and April, 1892, Although the selling 
rates have therefore fallen 3s, 4d, on the twelve months, and 
10s. 3d. on two years ago, wages of puddlers will remain at 
7s. 6d. per ton, and millmen in proportion. 

The preference for steel over iron, to which I referred some few 
months ago, continues to be a a feature in the trade of this 
district. The significant tendency which has recently been notice- 
able for iron masters to enlarge their steel rolling facilities, rather 
than erect new iron forges, is receiving additional emphasis, and 
the ironworkers are very anxious regarding their future prospects. 
The new metal does not, however, answer in every case for galvan- 
ised sheet manufacture, Steel sheets are now being rolled from 
plate scrap costing £3 per ton, also from steel bars costing £4 5s. 
As regards steel for engineering purposes, it is a remarkable fact 
that large gasometers are now being built in this district made 
entirely of steel. The same matter was prominently referred to 
at the annual meeting of the Dudley Chamber of Commerce this 
week. The president, Mr. J. Garrett, said that he never knew 
the iron trade in a more depressed state, and what was a real 
source for regret, was the fact that so many ironworks were pe 
offered for sale, and dismantled at the present time. He coul 
not divine the exact cause of this, but it appeared to him that 
the iron trade was gradually declining, and that steel was taking 
its place. Mr. Bridgwater said, that if they were successfully to 
compete with other countries, they must reduce the prime cost of 
manufacture by the adoption of improved machinery. 4 

One of the leading Staffordshire coalowners has this week 

ublicly repudiated the assertion that the present high prices of 
uel are in a large measure responsible for the decline in the iron 
trade, and this authority gives as his main reason ‘* that very little 
coal is now used in the manufacture of iron.” : 

The employment of machinery in the nut and bolt trade is a 
question which is just now greatly exercising the Staffordshire nut 
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tives. They state that since 1876 there has been a 
at ppc of endhdawonedle work, and they complain that 
hine-made goods are now supplied to the Admiralty as hand- 
a They assert that on this last point there can be no manner 
Mf doubt since it has been “‘ verified by —— men who have 
re mined some of the goods sent in.” Half-inch nuts and bolts 
es the goods particularly complained of. The member for 
Wednesbury, Mr. Wilson Lloyd, M.P., has brought the subject 
nder the notice of the Civil Lord of the Admiralty, and the yr 
of this official in the House of Commons this week has been that 
the ‘Admiralty do not stipulate in placing their contracts whether 
the goods shall be machine or hand-made, and he denies that 
there is reason to believe that supplies inferior to those contracted 
for have been received. Sir U. Kay-Shuttleworth’s reply has been 
received with considerable surprise by the operatives, and it is not 

expected that the last has yet been heard of the matter. 

‘An important statement on the forty-eight hours’ week in the 
engineering trades is made in the annual report of Messrs, Kynoch 
and Co., ammunition artificers, Birmingham, They state that the 
system was adopted in February last, and concurrently with this, 
all overtime was and has since been prohibited. The directors are 
satisfied that it was done to concede those shorter hours in the 
company’s ammunition works. It does not seriously, if at all, in- 
crease the percentage of wages to the cost of production, whilst 
it diminishes loss through waste, and improves the general average 

¢ ality. 

. iossre Kynoch have just completed the erection of a Siemens- 
Martin steel plant, chiefly for the execution of Government orders, 
though they are also repared to do a general business in all 
descriptions of castings in mild steel. : 

Wolverhampton manufacturers, who continue very sore regard- 
ing the recent nog | increases of the rating assessments on their 
works’ machinery, have been a good deal amazed at some of the 
arguments which the local advocates of increased assessments are 
using. It is hard to be believed that at this advanced age 
there are people who should be found to argue that the ‘‘ use of 
machinery is a misfortune to the country and prejudicial to the 
working classes.” Suggestions such as these can but show the 
extreme poverty of the grounds upon which the advocates of the 
taxation of tenants’ machinery rest their case. Unless professional 
valuers have something better to say than this, it is certain that 
the opposition to the present state of things will grow, and, as 
regards Wolverhampton, the question is sti'l being fought with 
the union authorities, In Birmingham, there is no trouble over 
the machinery rating business, a system being in practice of basing 
the assessment on the value per horse-power of the machinery 
emplo yed. 

Much interest has this week been excited locally in the state- 
ment that Messrs. Mason and Morrison, of Glasgow, have secured 
the contract for one of the first sections of the Birmingham water 
extension scheme, Their contract price is understood to be 
£300,000. 

Mr. Richard Tere has since my last intimated his acceptance 
of the knighthood which has been offered to him by the Queen. 








NOTES FROM LANCASHIRE, 
(From our own Correspondent.) 


Munchester.—Complaints seem rather to increase throughout all 
branches of the engineering iron and coal trade of this district with 
regard to the continued lifeless outlook and the general unsatis- 
factory and unremunerative conditions which dominate the market. 
Engineers complain that new work, apart from specialities, has to 
be competed for at prices that do not pay ; makers and manv- 
facturers of iron that the business they are now doing is at an 
actual loss on the cost of production ; and colliery proprietors that 
they are again in almost, if not quite, as bad a position as last year 
before the stoppage. The question is how long the present 

ition is to continue, and on this point there seems to be 
vat very little confidence in any probable change for the better, 
at any rate so far as the immediate future is concerned. 

The Manchester Iron Exchange on Tuesday was well attended, 
buat only a very quiet business was reported, either in raw or manu- 
factured material. As regards pig iron, prices continue to ease 
down, and consumers, for the most part, in view of the persistent 
weakening tendency in the market, buy only from hand to mouth. 
Stocks, as a consequence, are accumulating in the hands of most 
of the pig iron makers, and very low — are being made to 
effect sales for anything like prompt delivery. Lincolnshire brands 
especially are being offered at extremely low figures, and local 
makers, although nominally they have not reduced their list rates, 
have been compelled to og way considerably to prevent them- 
selves being driven altogether out of the market. In forge iron par- 
ticularly there isa very keen competition to secure business. The 
general quotation of Lincolnshire makers is now about 39s. 6d. net 
cash, delivered equal to Manchester, but in the market therearesellers 
reported as low as 3%3,; Lancashire makers, whose nominal quota- 
tions are 42s., less 24, at the works, have of course had to abandon 
this figure altogether, and where actual business is to be got their 
prices are more a matter of special arrangement than regulated by 
their nominal list rates. During the ee week they have been 
quoting on the basis of about 39s. 6d., less 24, at the works, which 
where they have specially favourable rates of carriage have enabled 
them tocompete with district brands, but the exceptionally low prices 
of Lincolnshire is forcing them to give way even upon this figure. 
Foundry qualities are also being cut very low, Lincolnshire being 
quoted at 40s. 6d., sales being reported ateven 40s. net cash, and local 
makers would nodoubt be prepared to accept about 43s., less 24, whilst 
Derbyshire is quoted at about 45s, to 46s, net cash, delivered here. 
Although it can scarcely be said there is any really quotable re- 
duction in outside brands offering here, prices, taking them all 
through, are easier ; good foundry brands of Middlesbrough do 
not average more than about 43s, 4d. to 43s. 10d. net cash, 
delivered Manchester, and in Scotch iron Eglinton could be bought 
through second hands at about 45s. 6d. to 453, 9d. net prompt 
cash, delivered at the Lancashire ports. 

The manufactured iron trade remains without any really material 
anne bars being still quoted at about £5 10s. for Lancashire to 
£5 12s, 6d. for North Staffordshire ; Lancashire sheets, £7 5s. to 
£7 7s. 6d.; and Staffordshire, £7 7s. 6d. to £7 10s.; Lancashire 
hoops, £5 17s. 6d. for random, and £6 2s. 6d. for special cut 
lengths, delivered Manchester or Liverpool. Makers, however, 
report very little new business coming forward, and with forges in 
most cases not kept going much more than about half-time, there 
is necessarily a good deal of anxiety to secure orders, which, where 
anything like favourable specifications are concerned, would no 
doubt be entertained at under current quoted rates, 

In the steel trade business all through continues extremely quiet, 
with a further weakening in prices. Hematites, which meet with 
scarcely any ex of moment, do not now average more than 
about 52s, 6d, to 53s., less 24,, for good foundry qualities, with 
ordinary basic billets readily obtainable at £4 net cash, and steel 
boiler plates quoted at about £6 7s, 6d. to £6 10s. per ton, delivered 
in bw anchester district. 
. the position as regards the engineering industries undergoes no 
improvement, Although the returns of fhe trades’ union organi- 
sations show a continued slight decrease in the number of unem- 
plozed members on the books, the Steam Engine Makers’ Society 
having now only a little over 5 per cent. of the total membership 
in receipt of actual out-of-work donation, this scarcely represents 
any really increased activity generally, and is due chiefly to 
establishments here and there getting busy upon special work. As 
to the condition of trade, the reports received by the society con- 
tinue only unsatisfactory ; whilst in some quarters there is a slight 
improvement, this is counterbalanced by a tendency towards 
slackening off in others, and generally the outlook can scarcely be 
said to become any more hopeful. The reports I receive from 





unsatisfactory, and itis only in exceptional cases where there would 

seem to be any real activity. For the most part, establishments 

are still only moderately employed, and although generally they 

are kept fairly going, new orders come forward so indifferently 

that very few of them are assured of work for any considerable 

time ahead. 

The affairs of the Manchester Ship Canal Company necessarily 

continue to omer ae public attention, and one of the 

local journals published on Saturday a remarkable and lengthy 

letter from Mr. Joseph Lawrence, who in the early stages of the 

enterprise was the right-hand man of the late Mr. Daniel Adamson. 

Mr. Lawrence, in his letter, strongly censures the position taken 

up by the directors, that they have nothing to do with traffic but 

are only collectors of tolls, and that the provision of warehouses, 

oil-tanks, silos, cartage, and many other accessories of a port, 

should be left to private enterprise, As the result of this, what 
he terms ‘“‘do-nothing policy,” of the directors, the canal is 

slowly bleeding to death for want of traffic, and if persisted in it 
will in the end spell ruin, and the absolute loss of the £8,000,000 
of share capital. The directors, Mr. Lawrence urges, must 
change their policy, and while encouraging private enterprise, 

become shipowners themselves, and build the necessary warehouse 
accommodation, if they are to overcome the boycott existing 
against the Ship Canal in so many quarters, and to make it success- 

ful. Following upon this letter a preliminary programme has been 

issued for a Manchester Ship Canal Conference Week, for the con- 
sideration of all questions likely to promote the prosperity of the 
Ship Canal. The questions to be Sconaiis before the Conference 
are intended to be dealt with in four sections. Commercial and 

financial matters, especially the present traffic, and how it may be 
increased, are to be dealt with in the first section ; engineering, 

navigation, and the purification of the canal are subjects for the 
second section ; legal and parliamentary topics, which include the 
advisability or otherwise of constituting the Ship Canal a public 
trust, form the third section ; and upon the fourth section will 
devolve a mass of work relating to traffic development and sub- 
sidiary enterprise, 

In the coal trade business continues to drag on in a very de- 
pressed manner, with pits, notwithstanding the recent protracted 
stoppage, again on short time, and stocks accumulating. So faras 
what may be termed the official list rates of the Lancashire Coal 
Sales Association are concerned, and also the list rates of the 
leading Manchester collieries, the month opens without any change 
in prices, but in the market under-quoting goes on amongst out- 
side collieries, whilst coal from other districts is pushed here at 
very low figures. At the pit mouth best Wigan Arley coals are 
still quoted at about Ils. to 11s. 6d., up to 12s, in special cases ; 
Pemberton four-foot and seconds Arley, 10s. to 10s. 6d.; and 
common house-fire coals, 8s, to 83. 6d. With regard to other 
classes of round coal, the continued restricted demand for iron- 
making, steam, and general manufacturing pu , with the 
very low-priced supplies obtainable from other districts, is render- 
ing the position increasing difficult. 

Ordinary steam and forge coals at the pit mouth are not 
quoted at more than 7s. éd. to 8s, per ton for inland sale, while 
for shipment the official rates for steam coal delivered at the 
ports on the Mersey remain at about 8s. 6d. to 93. per ton, but 
coal from other districts is being offered freely at considerably 
below these figures. In view of this keen competition for business 
in connection with the lower qualities of round coal, the outlook 
with regard to the prices that will be obtained upon the gas coal 
and locomotive fuel contracts becomes more precarious, and the 
frequent conferences that are being held by representatives of 
Lancashire and Yorkshire gas coal collieries is evidence of the 
anxiety felt in this direction. An effort has been made to hold out 
for an advance of ls. per ton upon the excessively low figures taken 
last year, and in one or two comparatively small contracts which 
have been settled, this to some extent has been successful, but it has 
been found impracticable to carry it out all through, and an 
arrangement was come to at one of the conferences that the 
tenders for the supply of the Manchester Gasworks should be 
sentin, based upon an advance of 6d. per ton upon last year's 
prices. So far as there is anything doing upon which to base 
quotations, they would seem to be about 8s. to 8s. 6d. for ordinary, 
up to 9s. 6d. for the best screened gas coal, at the pit mouth; 
but whether these figures represent the actual prices that will be 
got is doubtful. For engine classes of fuel there is a fair demand, 
but with plentiful and cheap supplies from other districts _ 
are scarcely firm at recent full rates, At the pit mouth ordinary 
slack averages 5s. to 5s. 6d., with some of the best qualities 
fetching 6s. 6d. ; burgy, 6s. 6d. to 7s. ; and through and through 
coal, 6s, 9d. to 7s, 3d. per ton. 

Barrow.—There is next to no life in the hematite pig iron trade. 
Makers report very little new business this week, and orders are 
very scarce as oan home as on foreign account. There is an 
absence of speculation, and what little business is doing is on 
ponee account. Makers are, however, making more iron than is 

ing consumed. Stocks, as a consequence, are increasing every 
week. They now represent 145,151 tons in warrant stores, being 
an increase of 1965 tons on the week, and of 50,528 tons on the 

ear. Prices are easier at 43s, 54d. sellers net cash, and 43s, 44d. 

uyers, Makers quote 44s, 6d. to 45s. for Nos. 1, 2, and 3 Bessemer 
net f.o.b. Thirty-six furnaces are in blast, against thirty-nine 
standing idle. In the corresponding week of last year thirty-four 
furnaces were in blast. 

Iron ore is quoted at 8s. 6d. per ton net at mines for ordinary 
qualities, Best sorts are at 11s. 6d. for screened sorts, and 13s. 6d. 
to 14s, for picked ore for use in Siemens-Martins furnaces. 

Steel makers are indifferently supplied with orders in most of 
their departments. A few contracts for heavy steel rails have 
been booked, but new orders will be required if the mills are to be 
kept busy during the summer. The outlook is not promising, and 
there are but few inquiries for large specifications. Prices are un- 
changed at £3 lis, e plate mills are busy, and orders are still 
offering. The tin-plate bar trade is quiet, and the trade in billets 
is very quiet. Blooms, slabs, and wire rods are in slow request. 

Shipbuilders and engineers are very busy. No new orders are 
reported, and the demand is slow. The Naval Construction and 
Armaments Maps = | has completed the repairs to the s.s, Black- 
rock, a Dublin and Liverpool steamer which ‘was burnt down to 
the hull in the Liverpool Docks a couple of months ago, The 
contractors had ten weeks to complete the repairs to the vessel, 
and they have done the work in five weeks, although the holidays 
have intervened. This is a remarkable achievement when it is 
remembered that nothing but the hull, the engines, and the boilers 
were saved from the fire. The s.s, Indrani, 8000 tons, built by 
the Naval Construction and Armaments Company, for Mr. Reyden, 
of Liverpool, has been completed and takes her trial this week. 

The coal and coke trades are quiet. 

Shipping is ogee | employed. The shipments of pig iron 
during last week from West-Coast ports amounted to 5710 tons, 
compared with 1160 tons in the corresponding week of last year, 
an increase of 4550 tons. The exports of steel during the week 
amounted to 5908 tons, compared with 9324 tons in the correspond- 
ing week of last year, a decrease of 3416 tons. The aggregate 
shipments of pig iron this year so far have reached 158,168 tons, 
compared with 104,296 tons in the same period of last year, an 
increase of 53,872 tons, The shipments of steel this year have 
reached 150,769 tons, compared with 183,347 tons in the corre- 
sponding period of last year, a decrease of 32,578 tons. 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 


CONSIDERABLE interest attaches at present to the coal contracts, 
both for gas and steam qualities. Several of the large gas com- 
panies make their arrangements at this time of the year, and the 
contracts already placed hold out fair pi of business in 





Tepresentatives of engineering firms in the district also continue 


Light and Coke Company, about the largest consumer of gas coal 
in England, has of late years placed most of its orders in the 
Durham and Northern coalfields, The directors have now returned 
to South Yorkshire for supplies, having concluded contracts with 
Messrs, Newton, Chambers, and Co., of the Thorncliffe Collieries ; 
the Sheffield Coal Company—Birley Collieries—and Messrs. J. and 
G. Wells, Eckington Collieries. The contracts extend to twelve 
ths, and the t ge is large enough to afford hope of good 

employment, with other orders likely to be received, until late in 

the autumn. Some fears are entertained that there may be 

trouble in the Northern coalfields within the next twelve months, 

and as there is no likelihood of a second strike in the district 

covered by the Miners’ Federation, the London Gas Light and 

Coke Company consider it a prudent policy to spread its require- 

ments over several districts, rather than run the risk of taking 

them entirely from one, 

The price at which gas coal contracts are at present being placed 

has not been stated, but the average is believed to be about 

7s. 6d. per ton, or rather more, at the pits. Generally, the 

advance upon last year’s quotations will represent about 6d. to 

ls. per ton, though the aro increase is exceptional. The 

gas companies are arranging to take heavier stocks than 

they have been accustomed to do in the past, in order to avoid all 

risks of the difficulties they had to deal with last autumn. These 

larger orders will improve the gas coal business as the year gets 

on. In steam coal the North-Eastern Railway Company, which 

takes a large weight from South Yorkshire, is arranging about its 

supplies for the present year. At the commencement of 1894 the 

Midland Railway Company was called upon to pay an advance of 

1s, 6d. per ton upon the previous half-year’s qnotations. This in- 

crease is repo! now to be general, and as the steam coal trade is 
steady and settled, the South Yorkshire coalowners expect to be 
able to maintain their quotations. These contracts for gas and 
locomotive coal are exceptionally important, as they afford employ- 

ment for the minersand tend to steady the trade inhousecoal. There 
is stated to be more unanimity amongst the coalowners than at any 
previous time since the beginning of last year. The lowest summer 
prices are now ruling for house qualities. At the pits Silkstones 
are from 93. 6d, to 11s. per ton; Barnsley softs from 8s. 6d. to 
9s. 6d.; other qualities from 7s. 6d.; steam coal, Barnsley hards, 

7s. 6d. to 8s. 64, per ton ; other qualities from 7s. per ton ; manu- 
facturing fuel ranges from 4s, 6d. to 5s. 6d. per ton for slacks. 

Smudge is in slight demand. 

There is no change to be reported in the prices of iron and steel. 

Hematites remain at 51s. 6d. to 52s, 6d. per ton; bar iron, £5 10s. 
to £5 15s., the latter an exceptional figure ; forge iron, 39s. 6d.. to 
403.; English dead-soft wire rods, £55s.; wire rods and wire carbon 
rods, £8; Bessemer billets, £5 7s. 6d. to £510s. In the heavy steel 
departments trade is reported to be exceptionally dull, with the 
exception of those branches which are connected with the production 
of war material required under the new naval programme. The 
spurt in shipbuilding for merchant purposes, which formed a pro- 
mising feature of business in January and February last, is 
entirely at an end. This is owing to the drop in freighte, which 
has struck at the employment of the existing s ips, and effectually 
prevented the building of new vessels. Until the carrying trade 
of the world returns to its normal proportions, any important im- 
provement in this direction cannot be looked for. Tenders are 
being asked for some large steamers for a new Indian-Atlantic 
service in connection with the Indian-Australian service from the 
Pacific Coast. These orders, which will not be immediately obtain- 
able, will be welcome enough, although they will not seriously 
influence the general trade. In railway material a fair moderate 
demand continues, but the tendency is towards lesser business, 
owing to the depression in shipbuilding. : 

In the lighter staple industries, makers of horticultural imple- 
ments, scythes, sickles and fittings, and knives for agricultural 
machines, state that they have had a very good season. Knives 
for the different kinds of cutting machines are more in uest 
every season. Som2 good orders have recently been received for 
tool steel from Spain, as well as for files and steel from Russia. 
Several of our houses, who lay themselves out to supply special 
steels for the Continent, are well employed. The file trade 
generally is rather weaker than at the beginning of the month, 
although three of our largest firms have recently been favoured 
with some very good orders. The American trade in cutlery is 
still very quiet. Representatives of Sheffield houses in 
the States hold out little hope of immediate improve- 
ment, but several of our manufacturers who have just 
returned from New York express the opinion that a 
change for the better will soon take place. They have not much 
hope of the tariff question being immediately settled, in spite of 
all the arrangements going on betwixt the two political parties ; 
but they say that nothing can prevent an increase of orders from 
America. Wherever they went they found the dealers and 
merchants had cleared their shelves. Practically there are no 
stocks to sell. It is impossible for the storekeepers to hold off 
ordering much longer, as the inconvenience now being caused is 
pressing their customers and cannot possibly continue. 











THE NORTH OF ENGLAND. 
(From our own Correspondent.) 


GREATER activity has been shown in business in this district 
than has been reported for some weeks, but it has been conned 
altogether to pig iron, and does not indicate a return of confi- 
dence. ‘Transactions have been also at a lower range of 
prices, and the chief buyers have not been the consumers 
themselves but the merchants. The consumers are so badly 
supplied with orders, and have such r prospects, that they 
are not prepared to purchase materials for forward delivery ; 
but merchants are in a different position, they have not been 
purchasing for so long, that they have got apes nearly all 
they bought, and it has become necessary, in order that they 
should be able to fulfil the contracts which they have entered into, 
that they should secure more iron, and lately they have played their 
cards so well that they have forced down the price of No. 3 Cleve- 
land G.M.B. to 35s., at which figure they can afford to buy, and 
have bought freely this week. Makers were getting short of orders 
in many cases, and having increased their output there has been 
considerable competition, which has led to a reduction this week 
of at least 6d. per ton in prices, and this has just suited the 
books of the merchants, who have taken advantage of it, and will 
now do their best to influence prices upwards. Probably if the 
makers had not increased the output so much this year they 
would have made a better stand in maintaining their prices, 
but as they have raised the production above the require- 
ments, and stocks are believed to be accumulating, they have 
been unable to resist the downward pressure, and are now 
accepting for Cleveland iron 1s. 6d. per ton less than the 
best price of the year, while the fall in hematite is fully 2s. 3d., 
and they have not been able to secure any decrease in the cost 
of production to compensate them for this, so that as regards 
profits they are in a worse position than they were, and now it 
is doubtful whether the most favourably situated can realise 
more than covers bare cost. Coke is relatively dearer than pig 
iron. It used to be understood that the cost of coke per ton of 
pig iron should be about one-third of the realised price of that 
pig iron, and till within the last two or three years that propor- 
tion has held good. The ironmaster should therefore be getting 
his coke at lls. per ton, instead of which he has to give 12s. 3d. 
to 12s, 6d., delivered on Teesside, and in addition to that he has to 
consume more coke per ton of iron produced than he formerly used, 
because the general quality of coke supplied for blast furnace pur- 

is not by any means equal to what it was, owing to the 
Sook Snes of coal for coking being almost worked out. There 
seems to be little chance of coke being cheaper—as long as miners’ 
wages are kept upin the Durham eld—for coke manufacturers 
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increased number of furnaces in operation in this district and the 
West Coast, which mostly receives Durham coke, producers have 
no difficulty in disposing of all the coke they make. The tendency 
in coke is rather upward, while in a eee on the contrary, it is 
downward ; so that between the two the ironmaster is-not in a very 
fortunate position, and probably it would have been more satisfac- 
_ if fewer furnaces had been re-lighted this year. Up to the 
end of April the production was not in excess of the requirements, 
as was attested by the decrease in stocks ; but in May it has been 
different, and when the official statistics appear, it is expected that 
they will show an increase of 10,000 tons in the stocks of Cleveland 
ig iron, for exports have been quieter, and the holidays and bad 
trade have limited the inland requirements. The pig iron exports 
for May to 30th reached 79,299 tons, as compared with 81,378 tons 
in April, and 94,554 tons in May, 1893. Then the stock in the 
blic warrant stores has not been drawn upon to the same extent as 
in April, when Connal’s reported a decrease of 10,958 tons in their 
stock of Cleveland pig iron, whereas in May to 30th there was only 
a decrease of 3324 tons, 97,263 tons being held. 

The prices of all kinds of pig iron are more in favour of the 
buyer, and a large business in No, 3 Cleveland G.M.B. pig iron has 
been done at 35s. ay ton for early f.o.b delivery, but makers 
have generally quoted 25s. 3d., and will now take no less, as prices 
have stiffened since merchants bought so heavily, and are now 
inclined to push up prices,so that they may sell at a profit. 
Cleveland warrants have this week touched the lowest point that 
has been reached this year, for on Tuesday — offered only 
34s. 114d. cash, and there were sellers at 353. 1d.; but since then 
the price has been considerably better, and sellers were asking at 
the close on Wednesday 35s. 84d., a rise of 74d. on the day, due 
to merchants becoming sellers, and also to the probability that the 
Scotch colliers will come ont on strike. The lower qualities of 
Cleveland iron are more readily obtainable than they have been 
for a long period, the supply having been increased. No, 4 
fouridry has been sold at 34s. 6d., and grey forge at 34s., but some 
firms hold out for 34s. 3d. for the latter. For mixed numbers of 
Cleveland hematite pig iron the price is 43s. 9d. for early f.o.b. 
deliveries, though 44s. is more commonly —_ ; but as warrants 
can be had at so much less, the demand for makers’ iron is very 
slow. Yet its production is not at all satisfactory to the maker 
so far as profits go. Foreign ore is not so cheap as it was last 
year by nearly Is. 6d. per ton, and that isa consideration when 
it requires two tons of ore for the manufacture of each ton of pig 
iron. The quotation for Rubio ore of average quality is now 
12s, 3d. per ton. 

The manufactured iron statistics for March and April, furnished 
a few days ago by Mr. Waterhouse to the Board of Conciliation 
and Arbitration, were such that in accordance with the sliding 
scale at the mills and forges in the North of England have 
this week been advanced—3d. per ton in puddling, and 24 per 
cent. in other wages. As compared with the previous return 
there was an advance of 11d. per ton in the average realised price of 
all kinds of finished iron, and that raised it to 2d. more than 
justified the advance in wages, viz., £4 17s. 8d. The ave 
price of rails went up 1*l6d.; of plates, 11°67d.; of bars, 10°88d.; 
and angles, 11°03d.; and the advance will add about Is. per ton to 
the cost of production. The following is the summary of the 








official return :— 
Sales during the two months ending 30th April, 1894. 

ercentage Average net 
Description. Weight invoiced. of selling price 

Tons. cwt. qr. Ib. total. per ton. 

Sa «4 

Rails .. 654 6 817 .. .. 2°48 2 6 4°69 
Plates .. 11,985 9 822 .. .. 44°51 i ~w Si ee 
Bars .. 10,209 2 210 .. .. 87°91 » « & 8 3B 
Angles.. 4,079 221 .. .. 15°15 414 4°10 
26,928 1 3 22 100°00 417 8°33 


The production was 439 tons more than in January-February, 
and was not exceeded in any part of last year, except the last two 
months, when 500 tons more were delivered. As compared with 
the stompeating period of last year there is an increase of 
3000 tons. The deliveries during the first four months of this year 
were 53,417 tons, or 7473 tons more than in the corresponding 
period of last year, but were not half of what was made in the like 
period four years ago. 

Very little business is being done in the finished iron and steel 
trades, and ironfounders and engineers report the demand as less 
brisk, while shipbuilders find quite a reluctance among owners to 
place further orders for vessels, as tempted by the low prices which 
ruled at the inning of the year, they ordered more steamers 
than the condition of trade has justified, and when these new 
vessels come into their hands they will have some difficulty in 
finding employment for them at remunerative rates. They would 
also have some difficulty in persuading investors to embark their 
money in shipping now, even if they were inclined to order. 

The shipyard joiners and sawyers of the Tees and the Hartlepools 
have claimed an advance of 3s. per week, bringing wages up to 
36s. 6d. per week, and as the employers cannot see their way to 
give this, a strike is likely to ensue, which will further disorganise 
operations at the yards, where the ironmoulders have for some 
time been on strike.. The marine engineering establishments are 
also affected by disputes with the moulders and patternmakers, 
who likewise demand advances of wages. 

Prices of finished iron and steel are weak; steel ship-plates are 
obtainable at £4 17s. 6d.; steel boiler-plates, £5 17s. 6d.; steel 
angles, £4 12s. 6d.; heavy steel rails, £3 12s. 6d.; iron ship-plates. 
£4 15s.; iron boiler-plates, £5 15s.; iron ship angles, £4 10s.; an 
common iron bars, £4 17s. 6d. per ton, all free on trucks and less 
24 per cent. discount for cash on 10th of month following 
delivery, except rails, which are net. The steel manufactories are 
well occupied yet, but work is very irregular at the finished iron 
establishments, and all round there is avery smallinquiry. About 
the most important contract that has recently been offered is one 
for 8000 tons of steel rails for India. The business done in steel 
for the tin-plate manufacturers of South Wales is not equal to what 
it was, but will increase when the stumbling-block in the United 
States is removed. 

The Northumberland miners having refused to agree to a reduc- 
tion of 33 per cent. in wages, the question has become rather 
complicated, but it is rather improbable that the difficulty will lead 
to any strike, though the employers contend that they are fully 
justified in asking for such a reduction, and the men’s representa- 
tives themselves on the Wages Committee acknowledge the justice 
of the masters’ position. In view of the fact, however, that a 
Conciliation Board has just been formed, and the rules thereof are 
even now being considered by the representatives of both sides, the 
employers may not insist = what is clearly theirright. Work is 
regular in Northumberland, the miners being employed ten days 
out of eleven per fortnight, and they apparently refuse to believe 
that prices are not equal to what they were. e Northumber- 
land miner now earns 6s. 3d. per day of seven and a-half hours, 
reckoned from bank to bank, and he lives rent free, and has what 
coal he requires. In Durham the trade is not so good, and the 
miners work only nine days per fortnight out of eleven, and the 
wages of the miner are 5s. 5d. per day, with rent and coal free. 
Buta good many men are out of employment in Durham. 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 

THE pig iron market has been comparatively inactive, the 
amount of business doing being considerably below the average of 
recent times, and the tendency in prices has continued downwards. 
Business has been done in Scotch warrants from 41s. 54d. to 
41s. 3d. cash, and in Cleveland iron from 35s, ld. to 34s. 11}d. 
Cumberland hematite is quoted 43s, 4}d., and Middlesbrough 
hematite 42s. 104d. cash, 


The prices of makers’ pig iron are as follow :—G.M.B., f.0.b, at 
Glasgow, No. 1, 48s. per ton; No, 3, 41s. 6d.; Carnbroe, No. 1, 
45s. 6d.; No. 8, 44s.; Clyde, No. 1, 49s.; No. 3, 46s.; Gart- 
sherrie, No. 1, 50s. 6d.; No. 3, 47s. 6d.; Calder and Summerlee, 
No. 1, 52s.; No. 3, 47s. 6d.; Coltness, No. 1, 55s.; No. 3, 
50s. 6d.; _ — a No. 1, 50s.; yr “7 * 

inton, No. 1, 47s.; No. 3, : mellington, a' t, No. 1, 
dat No. 3, dis.; Shotts, at Leith, No.1, 54s; No. 3, 50s. 

The shipments of pig iron from Scottish ports in the past week 
amounted to 5207 tons, compared with 7186 in the corresponding 
week of last year. No iron whatever was despatched either to the 
United States, Canada, or Russia. Australia took 345 tons, South 
America 50, India 268, France 15, Italy 613, Germany 560, Holland 
220, Belgium 50, Spain and Portugal 222, China and Japan 500, 
other countries 62, the coastwise shipment being 2304 tons, against 
3669 in the same week of last year. 

There is a fair consumption of Cleveland pig iron in Scotland, 
and the imports continue larger week by week than at this time 
last year. 

There are seventy-three furnaces in blast, the same number as 
last week, compared with seventy-one at this time last year. It is 
expected that the three furnaces making basic iron at Glengarnock 
will shortly be put out, as notice has been given that the company 
intends to suspend the basic steel manufacture, and the work- 
men have had a fortnight’s notice to terminate their engagements. 
What the future course of this company will be has not yet been 
finally determined on. Of course it will continue to uce the 
well-known brand of Glengarnock pig iron, but in addition to this 
there is every probability that the process of making Siemens steel 
will be put into operation, es y as a plant for this p 
was erected at the works several years ago. It was not put into 
operation at the time, in consequence of the steel trade having, 
when it was ready, fallen into an extremely depressed condition. 
Nearly all the blast furnaces at Glengarnock are of recent con- 
struction, and it is thought the further capital necessary will be 
raised to place the work on a satisfactory basis. 

There is no material improvement in the malleable iron trade. 
None of the works are now in a position to keep full shifts in 
operation. There are inquiries in the market for considerable 
quantities of unbranded iron for the Eastern markets, and a little 
more inquiry is also reported from one or two countries abroad ; 
but the state of trade is only fair, as a whole, and prices are 
difficult to maintain. 

The steel trade continues busy, with a good prospect as far as 
amount of employment is concerned. Profits are understood, 
however, to be made by only one or two companies either favour- 
ably circumstanced as 4 ition or well-managed by the 
owners themselves. The imited cot mpanies as a rule are believed 
to be making no return after meeting costs. 

The iron and steel manufactured goods shipped at Glasgow in 
the past week embraced | tives valued at £15,168, sewi' 
machines £10,537, other machinery £5456, steel goods £6283, ani 
genera] iron manufactures £13,203, 

The shipments of coals have been comparatively in the past 
week in consequence of an increased business at the Firth of Forth 
ap The clearances at the whole of the Scottish ports ted to 
58,964 tons, being 6169 more than in the preceding week, and 
16,322 tons in excess of the quantity despatched in the correspond- 
ing week of last year. But while the cates have been good, 
the market in the last few days has been disorganised owing to 
the action of the English miners’ leaders in advising the Scottish 
colliers to resist the reduction of ls, per day in their wages 
which they submitted to lately. It is not believed that the 
Scotch miners will take a decided stand on the question in any 
great numbers ; nevertheless, the market has been sensitive on 
the subject, and it has been difficult to do business. Prices can- 
not be quoted with accuracy. 














WALES AND ADJOINING COUNTIES. 


(From our own Correspondent.) 

THE improvement in the coal trade has been maintained, even 
house coal sharing in degree in the fortune which has fallen 
upon steam coal. Cardiff, as usual, figures at the head. Last 
week the total coal exports reached the satisfactory total of 
310,000 tons, and since then accumulations have been clearing off 
rapidly. The statement that 100,000 tons have been booked for 
America is repeated in quarters, and it is hoped that this is 
only a foretaste. Wales is now in excellent form to meet an in- 
creased demand, and a quiet labour market is assured. I am 
afraid, however, that colliers will be a little disappointed in the 
results of the forthcoming audit, which is peter’ to declare only 
a continuance of present wages, or possibly a slight reduction. For 
this the late droop in prices is ble; but if busi keeps 


ss, | 
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charge of 1s. 6d. per ton for selected large. Dowlais thi 

has in importing largely from Lutea. Last week the bes “ 
ments of tin-plates at Swansea amounted to 60,800 ce 
age from works, 59,433, Stocks now amount to 294,417 box wg 
On the whole there is a better tone in the trade, and workmet 
are on ey eed take a more reasonable attitude. The latest to 
return have n the Gorseinon men, who have arran to resum 
work next week. The — for a large make at some of 
the works in the Swansea district are such that I am informed one 
alone can turn out 12,000 boxes a week with ease, 

The latest quotations are :—Bessemer cokes, 10s. 3d. to 10s, 6d.: 
Siemens coke, 10s. 6d. to 10s, 9d.; best charcoal, lls, 9d. to 
12s, 9d.; ternes per double box, 28 by 20 c., 20s., 2l1s., to 22s 
23s. 6d.; block tin, £72 to £72 2s. 6d. ” 

Aberdare is *P Lyi for powers to obtain electric lighting. Mr 
J. C. Howell, of Lianelly, will carry it out. , 

Jeng Bg rw - _ peng, successfully. Petitions 
against are e Duke o ufort, Crown Spelter 
and Mr. Hadiand, : <<a 

The Neath strike has come to an end. The latest, but on a 
small scale, is at Ebbw Vale, No. 22 pit, where fifty colliers are 
out, claiming to be paid 2s, per ton instead of 1s, 94d. 

A labour crusade is again threatened in Wales. A meeting of 
the administrative committee has been held at Neath, and it is 
stated that a visit by Messrs. Brocklehurst and Mann to Wales is 
expected. It is contended that the parliamentary representation 
is a “‘ misrepresentation,” and that a direct representation should 
be demanded, A lively time is promised. 

The Dunraven Colliery was submitted for sale by auction in 
Cardiff on Saturday, and biddings started at £10,000, but no sale 
was effected. 








NOTES FROM GERMANY. 
(From our own Correspondent.) 


THE general iron trade continues satisfactory in this country, 
and prospects of improvement are considered good. On home 
account an improving inquiry is experienced and prices are tending 
to firmness, while foreign demeat | is still very quiet, and from 
present appearance likely to be so for some time to come. 

The situation of the Silesian iron business has further improved 
upon the week, the demand for most sorts of iron having per- 
ceptibly increased. The pig iron produced goes into immediate 
consumption, and higher prices are being quoted for the best sorts. 
The rolling mills are also fully employed, and as there is more work 
holding out, a good activity is likely to be maintained for some 
time in that department. e demand for plates has increased, 
while in the rail and engineering department there is stil] but 
little life stirring and prices remain low. 

The different branches of the Austro-Hungarian iron market 
continue actively employed. There isan uncommonly good demand 
coming in for bars and girders and all sorts of structural iron; 

quotations are in most instances willingly paid. The 
competition of foreign houses is reported to have been a trifle less 
keen of late, at least in the border countries. Foundries and 
machine factories are well employed, and there have also been 
some good orders booked at the construction shops; in most 
instances, however, the condition of prices is still complained of, 
The Austrian arms factories have been fortunate in securirg an 
order for 14,000 rifles for the Roumanian Government. Official 
yyy are:—For common forge pig, 43°50 to 45fl.; grey forge, 
to 50fi.; Bessemer, 48 to 49f1.; Bessemer ingots, 75fl. p.t.; Styrian 
bars, 107-50 to 115f.; girders, 106 to 110fi; boiler-plates, 180f.; 
galvanised sheets, 215 to 270f1., all per ton. 

In France tke situation of the iron industry is favourable, stocks 
having been cleared at most establishments, while makers report 
their order-books well filled, some up to and beyond the end of 
third quarter. The favourable tendency of the iron market is due 
in some to the steadi of the pig iron prices, which is 
likely to last for some time, most of the blast furnace works having, 
long before the forming of the Belgian Coke Convention, covered 
the demand for at least two years in Rhenish-Westphalian coke 
at the notoriously low prices. The marine and oe 
department is vigorously occupied on heavy orders recently book 
on home and on foreign account. There are some large tender- 
ings holding out, one for passenger and freight cars for the 
Chemin de fer de l'Ouest, and one for several hundred kilometres 
rails for the Tunis railways. To this are.added large supplies for 
the enlargement of the Paris North Railway Station, estimated on 
i} million francs, and requirements for the enlargement 
of the Kast Railway Station, estimated on 30 million francs, and 
last, not least, the buildings for the World’s Exhibition in 1900. 

On the Belgian iron market the demand for bars and for most 
sorts of manufactured iron has remained very dull, with the 








up on present lines, wages will soon recover. 

An important law case will come on in the London courts in afew 
days, alleged tres by the Dowlais Iron Company upon the coal 
ened of the Plymouth See. The best mining evidence 

been secured, and Sir W. F. Lewis will champion that of the 
Dowlais Company, while Mr. Forster Brown will take the lead of 
that of the Plymouth Company. I hear that the Plymouth Com- 
pany has secured the unworked measures of the Graig property, 
which lie contiguous to them, and will make a pe tone by addition 
to their coal resources, 

What with the completing of the large contracts secured, and 
meeting the spurt for present needs, coalowners are having a 
brisk time again, and the old prices are being resumed ; 11s, to 
lls. 3d. are now the ruling price for best steam. I a; d the 
latest quotations given on ‘Change, Cardiff, mid-week. Best s steam, 
lls. to 11s. 3d.; seconds, 10s. 6d. to 10s. 9d.; small, 5s, 9d. to 6s.; 
best house coal, 10s. 9d. to 11s. 3d.; seconds, 10s. to 10s. 6d.; No. 3 
Rhondda, 10s, 6d. to 10s. 9d.; brush, 8s. 6d. to 9s.; small, 6s. 9d. 
to 7s.; No. 2 Rhondda, 8. 6d. to 8s. 9d.; through, 6s. 9d. to 7s.; 
small, 5s. to 5s, 3d. 

Pitwood, which shares the fortunes of coal, is looking up again, 
and good timber realises 15s, 3d. to 15s. 6d. Patent fuel is also 
better, and is quoted Cardiff, 10s. 6d. to 11s.; Swansea, 10s, to 
10s. 9d. Coke continues depressed. and though the make has been 

iderably reduced, no improvement has taken place. Last 
notations are:—Furnace, 14s, 6d. to 15s. 6d. per ton; foundry, 
6s. to 16s, 6d. 

The ee on ’Change, Swansea, this week was favourable 
to an early improvement in the iron and steel trades, the movement 
coming from America. On Saturday it was stated that, as a result 
of large orders for tin-plates having been received from the United 
States, prices were advanced 3d. to 6d. per box. : This, however, 
was not confirmed mid-week, but prospects of an increased demand 
for plates were regarded as certain, and in this case the effect upon 
the iron and steelworks in causing increased activity in bar make 
would be y and favourable. 

In rails there is an improvement, and one large cargo was des- 
patched last week. In pig, stock seems to be on the increase, and 
prices are down to the minimum. Glasgow was quoted this week 
at 41s. 34d. Other quotations were much the same as last week. 
Welsh bars, £4 15s. to £5; steel rails, heavy, £3 15s. to £317s. 6d.; 
light, £4 10s. to £4 15s.; sheets, iron and steel, £6 5s. to £6 10s.; 
Bessemer bars, £4 to £4 2s. 6d.; Siemens, £4 5s. to £4 7s. 6d.; 
seconds, £4 2s. 6d. to £4 5s. 

Wales has never been thoroughly successful in the utilisation of 
slag. At Swansea it has been used for curbstones, paths, high- 
ways, and gardens ; in the colliery districts for walls, and at some 
ironworks attempts have been made by running it into moulds 
from the furnace to convert it into ornaments. One would be in- 
terested in apteny Fomge Rotherham is doing with it. Large 
quantities are now being my thence weekly. The last con- 
signment from Newport was tons. The prices of iron ore are 
maintained. Swansea prices are: Tafna, 11s. 6d.; Rubio, 11s. 6d. 








to lls, 9d. per ton ex ship, cash thirty days, with an additional 





tion of girders, which have been in comparatively strong 
request, Prices for plates continue unremunerative. Ata recent 
tendering for 500 load wagons for the Belgian State Railways, the 
prices finally agreed on have been 60 to 65 per cent. lower than 
those of the preceding year. 

In the Rhenish-Westphalian district the business doing in the 
different branches of the iron trade is lively, and prospects for the 
future are pretty favourable, General demand is good. Prices 
are in most instances firm, and inclined to rise. Concerning iron 
ore, Siegerland sorts continue brisk of sale, and prices are conse- 
—7 pretty firm. For spathose iron ore M. 7°40 to 7:90 p.t. is 
quoted, roasted ditto fetching M. 11 to 11°50 p.t. Inferior quali- 
ties are being sold at M. 9°80 to 10 p.t. at mines. Minette of 
Lorraine has not changed since previous letters, and is generally in 
fair request. 

A regular demand is experienced on the pig iron market, and 
the greater part of the blast furnace works have been fully engaged 
during the week past. Spiegeleisen, which bad hitherto been well 
inquired for, is a trifle neglected both as regards inland and 
foreign demand, but the tendency of prices continues firm, 
M. 52 p.t. being wy for the 10 to 12 p.c. grade. Forge pig, 
No. 1, fetches M. 45 to 46 p.t., in some instances M. fal ai 
No, 3, M. 40 p.t. Siegerland good forge quality stands at M. 45 
p-t.; hematite, M. 63 p.t. Foundry, No. 1, M. 63; No. 3, M. 54 
pt; basic, M. 45 to 46 p.t.; German Bessemer, M. 47 to 48 p.t. 

ron for making steel, Siegerland sorts, M. 45 p.t.; Rhenish- 
gy ee brands, M. 47 to 48 p.t.; Luxemburg forge pig, 
M. p.t, at works, For some sorts of manufactured iron the 
market is not quite so keen as it was, but there is still a fair 
demand and prices show no giving way whatever. Bars are brisk 
of sale generally and the girder trade is very lively just at present, 
but plates and sheets are rather quiet. There is also but a very 
moderate business done in wire and wire nails, and the demand 
for rivets continues extremely weak. In the railway and engineer- 
ing line little activity is noticeable, although some fair inquiries 
have been coming forward lately. 

The following are the present list quotations per ton at works:— 
Good merchant bars, M. 110 to 115; angles, M. 120 to 125; girders, 
M. 87°50 to 92°50; billets in basic and Bessemer, M. 81; heavy 

lates, for boiler-making purposes, M. 150; tank ditto, M. 130 to 
35; steel plates, M. 125; tank ditto, M. 115 to 120; sheets, 
M. 140; ditto in basic, M. 125 to 135; Sieger thin sheets, M. 120 
to 130. Iron wire rods, common quality, M. 120 to 125; drawn 
wire in iron or steel, M. 120; wire nails, M. 125; rivets, M. 150 to 
160; steel rails, M. 112 to 115; steel sleepers, M. 106; fish plates, 
M. 110 to 115; cor:plete sets of wheels and axles, M. 270 to 280; 
a M. 220; steel tires, M. 215 to 230; light section rails, M. 95 


The total production of pig iron in Germany, including Luxem- 


burg, is reported to have been for April, 1894, 438,056 t., of which 
134.614 t. were fo ow spiegeleisen, 32,690 t. Bessemer, 
203,344 t. basic, and 67,508 t. foundry pig. Production in April, 
1893, amounted to 405,238 t.; in March, 1894, it was 440, 


, t. 
From January 1st to April 30th, ene i mpm was 1,708,168 t., 
against 1,576,485 t. for the same period the year before. 
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TRADE un in 
a and steel interests less activity prevails. 
More furnaces have been banked. Several mills 
have reduced output, The coal strike is on, and 
will not be broken very soon, The Carnegies are 
athering men to resume coke making, and an 
attempt is to he made to start two or three mines. 
The railroad earnings for the t week have 
fallen off. Bank clearings are lower. Gold ex- 
ports for the week, 6,250,000 dols, Surplus reserve 
is 79,000,000 dols., and the Treasury reserve is 
down to 85,000,000 dols. Production will be still 
further curtailed in nearly all industries until. 
midsummer, unless in the meantime a tariff vote 
is reached. The probabilities are that there will 
be a sudden clearing up of legislation at Wash- 
ington, and a very active summer trade, though 
at present there is nothing on the surface to 
warrant this statement. 








LAUNCHES AND TRIAL TRIPS. 


Messrs. Fleming and Ferguson, shipbuilders 
and engineers, Paisley, launched from their yard 
recently a steel stern-well bucket dredger built 
to the order of Messrs, the Newport Harbour 
Commissioners, Newport, Mon, The dimensions 





of the vessel are 140ft. by 28ft. by 9ft. She will 
be capable of dredging toa of of 40ft., and 
of raising 500 tons of material per hour. The 


bucket ladder projects beyond the hull, enabling 
the vessel to cut her own flotation. Main engines 
are of ithe ‘ P d surface d i type, 
constructed for a working pressure of 100 Ib., and 
will indicate 400-horse power. Powerful triple- 
geared mooring winches, each having three inde. 
pendent barrels, have been fitted at bow and 
stern for regulating the dredger while working. 
The buckets are of the builders’ interchangeable 
type, are constructed of steel, and have teeth fitted 
for breaking up hard material, and steel claws 
are introduced between buckets for cutting rock. 
The gearing is chiefly of steel, and throughout 
the most = appliances have been fitted for 
vessels of this class, 

Last week the second of three dredgers recently 
ordered from Messrs. Wm. Simons and Co., of 
Renfrew, by the Russian Imperial Government 
successfully completed a series of dredging and 
steaming trials with very satisfactory results. 
This dredger has a hopper capacity for 700 tons 
of dredgings, and the buckets were specified to 
raise 600 tons of hard clay per hour. In addition 
to the cust y set of b ts, a powerful disin- 
tegrating and pumping apparatus has been 
= for dealing with hard clay which has to 

pumped ashore. This apparatus is placed 
underneath the —er tumbler, and receives from 
the buckets the dredged material, and by means 
of movable knives assisted by a supply of water, 
the same is cut into small pieces oad reduced to 
a pulpy state so that it can easily be delivered on 
shore by a discharge pump and floating pipes. 
Considerably more than the specified quantity of 
hard clay was raised by the buckets, and the dis- 
integrator and pumping apparatus dealt with it 
without the slightest difficulty . When necessary 
the débris can discharged into the dredger’s 
own hopper and deposited at sea, It is, we 
believe, the first7 apparatus of the kind for dis- 
charging large quantities of dredgings that has 
been constructed_in this country, and the results 
of its working have been looked forward to with 
considerable interest by civil engineers and others 
connected with —- matters, 

The s,s. Wenvoe uilt to the order of Messrs. 
Morel Brothers and Co., of Cardiff, by Messrs. 
W. Gray and Co., went on her trial trip 
a day or two ago in the Hartlepool Bay. She is 
a vessel taking Lloyd’s Sghest clam, and is of 
the followi: dimensions: Length over all, 
336ft.; brea 4 47ft. : depth, 24ft. 10in. Her 
engines are of the triple-expansion t; built at 
the Central Marine pre, Works FW. Gray 
and Co, The cylinders are 24in., 38in., and 64in. 
in diameter respectively, with a piston stroke of 
42in., and fine large steel boilers working at a 
pressure of 160 lb. per square inch will maintain 
an ample supply of steam. The Wenvoe is the 
third steamer built and engined by Messrs, W. 
Gray and Co, for the same owners, and has the 
same size of engines as the previous vessels, 
Penarth | and Castanos. She is, however, a 
pioneer in respect of certain special adaptations 
for carrying coal and grain cargoes on a shallow 
draught. @ trial was witnessed by Mr. W. 
Morel and Mr, Good, the owners’ superintendent, 
under whose supervision the vessel and her 
machinery have been constructed, as well as 
other superintendent engineers and captains in- 
terested. The machinery worked in the most 
perfect manner possible, there not being the 
slightest hitch or trouble in any part. The 
vessel made a very satisfactory s , and at the 
luncheon served on board the builders of both 
ship and engines were complimented on turning 
out so satisfactory a vessel, 

On Monday the Strathnairn went on her trial, 
she being the second of the four vessels building 
by Messrs. Wm. Gray and Co., to the order of 

essrs. Burrell and Son, of Glasgow. This is a 
large steamer carrying 6400 tons deadweight, her 
dimensions being :—Length over all, 376ft. 6in.; 
breadth, 47ft.; and depth, 29ft. 9in. Her engines 
are of the triple-expansion type, and have nD 
supplied by the Central Marine Engine Works, 
the cylinders being 27in., 43in., and 72in, in 
diameter respectively, with a piston stroke of 
45in., and two large boilers of the single-ended 
type have been supplied, designed for working at 
a pressure of 1701b. per square inch, and in con- 
nection with Howden’s patent system of forced 
draught, As the vessel is an exact duplicate of 
the sister ship Strathness, which wefully described 
on the occasion of her trial trip, we shall not 
repeat culars ; suffice it to say that the trial 
of the Strathnairn was in every respect as fully 
satisfactory as that of the Strathness, the 
machinery running without the slightest trouble, 








and the boilers or ge a full head of steam with 
the forced draught machinery running easy. 
The trial was witnessed by Mr. Geo urrell, 


one of the owners, and Mr, J. C, 
Stewart, the owner's superintendent, together 


with his two assistants ; Mr, Nesbitt representing 
the patentees of the forced-draught system 
Capt. Murrell representing the shipbuilders, an 
Mr. T. Mudd the engine builders, Immediately 
on the conclusion of the trial, the vessel steamed 
north about for New York. 
Messrs, Blackwood and Gordon, engineers and 
shipbuilders, launched from their yard at Port 
Glasgow last week a handsome screw steamer for 
the City of Dublin Steam Packet Company, of 
Dublin, for their cross-Channel service between 
Dublin and Liverpool. On leaving the ways she 
was named the Louth by Miss Watson, daughter 
of Mr. William Watson, sen., managing director 
of the company. The steamer—which is of the 
following dimensions: 260ft. by 34ft. by 16ft. 9in. 
depth moulded, with long poop, bridge, and fore- 
castle, and short wells covered in, and having a 
tonnage of fully 1200—has been built of steel 
very much in excess of the requirements of Lloyd's 
class, and has powerful steam windlass, steam 
steering gear, and steam winches, &c. She is 
fitted with accommodation fer seventy first-class 
passengers in poop aft, which is being fitted up in 
a tasteful manner. Above the passenger accom- 
modation a large teak house is fitted, which has 
smoking room in after end, and also entrance to 
saloon at forward end. In the forward part of 
ship a large and comfortable dealers’ cabin is 
being fitted up for the use of dealers in charge of 
cattle. Sheltered accommodation and seating has 
also been provided for the comfort of deck pas- 
sengers. In holds, tween decks, and on main 
deck cattle fittings are arranged for fully 500 
cattle; also on upper deck —a are arranged 
for the conveyance of sheep. Great care and 
attention have been given to the matter of efficient 
ventilation in the holds of this steamer, and 
everything that would insure the safe and com- 
fortable transit of cattle between the Irish and 
English ports has been carried out in accordance 
with the views of the carer oy directors of the 
company, who have personally given this question 
of hold ventilation their very earnest and careful 
consideration. The vessel is fitted throughout 
with electric light arrangements by Messrs, 
Siemens Brothers, of London. Immediately after 
the launch the vessel was towed into the builders’ 
dock eoneene of their yard, to be fitted by them 
with triple-expansion engines and boilers, work- 
ing up to 3000-horse power, and when the vessel 
is completed a high rate of speed is expected. 
The s.s. Maria Herrera, built by Messrs David 
J. Dunlop and Co., Inch Works, Port Glasgow, to 
the order of Sejiores Sobrinos de Herrera, of 
Havana, ran her various trials on Thursday and 
Friday, the 24th and 25th ult., with very satis- 
factory results. The new steamer—although 18ft. 
longer—is in every respect a duplicate of the 
Julia, built by the same firm about three years 
ago for Seiiores Herrera. Her length is 27/8ft.; 
beam, 36ft.; and depth to awning deck, 24ft. 74in. 
Three decks are laid throughout the ship, viz., 
lower, main, and awning, and partial-shade deck 
from poop to fore-end of second-class accommoda- 
tion, the main deck being fitted for cattle all fore- 
and-aft, as well as for a full complement of emi- 
grants ; the cattle being principally carried about 
the coast of Cuba, and the emigrants or soldiers 
when the steamer is trading between Cuba and 
the Canary Islands. On the awning deck are 
fitted the accommodation for first and second- 
class passengers. The second-class passengers, for 
whom thirty beds are provided in state-rooms, 
with large dining saloon, is placed forward ; the 
first-class accommodation for forty passengers 
being aft, with large dining saloon and recreation 
hall, or retiring-room. All the apartments for 
both classes of passengers are extremely spacious, 
the second-class being finished in imitation 
oak, and the tirst-class accommodation in 
selected varieties of hard wood. Above the first 
and second-class aecommodation a shade deck 
extends the full width of the ship, and is utilised 
as a boat deck, navigating deck, &c. The captain's 
and principal officers’ rooms are forward in a deck 
house, which alsocontains steam steering gear. The 
cargo appliances consist of two steam winches for 
working the fore and after holds, and two steam 
cranes for working the main hold, so as to enable 
cargo to be discharged or loaded from either side 
of the ship, either on to a wharf or into lighters. 
The ventilation of the steamer has been most 
thoroughly organised, a powerful compressed air 
engine, receiver, &c., by the Anderston Foundry 
Company, — fitted with nozzles into all the 
ventilators leading to the holds and lower ’tween 
decks, A special bilge on, very large capa- 
city, of Pulsometer type, has been fitted to 
pump out the bilges in the event of any damage 
to the ship or any serious leak taking 
place, her total pumping appliances being very 
much in excess of anything that is usually 
plied plete installation of electric 
light has been fitted throughout the ship 
by Messrs, Claud Hamilton, and includes the 
masthead and sidelights, as well as powerful 
portable lamps for working the cargo. The 
engines, which were supplied by the builders, are 
of the three-cylinder type, their respective dia- 
meters being 264in., 42in., and 65in. by 42in. 
stroke, with two double-ended boilers, 13ft. 6in. 
diameter by 16ft. long, having twelve Purvis’ 
tent ribbed furnaces, the whole constructed 
‘or a working pressure of 1601b. Although the 
capacity of the boilers is ample to provide steam 
for the engines under ordinary circumstances 
when working at their maximum power, a system 
of assisted draught on the builders’ principle in 
enclosed ashpits has been fitted to insure a 
regular supply of steam even under the worst 
steaming conditions in the tropics, where the 
vessel will be ey employed, air being 
supplied to the furnaces by a combined 6ft. fan 
and engine made by Messrs. Ernest Scott and 
Mountain, placed in the engine-room well under 
the control of the engineer. The engine-room is 
supplied with all the auxiliary machinery fitted 
to the most modern steamer, and includes 
evaporator, feed-heater, steam starti gear, &e. 
When on trial the steamer was loaded with a 
deadweight of 920 tons, and after the Ly ee 
runs had been completed she was put on her full 
speed runs, when a speed of 15 knots was 
attained, the maximum speed being 15} 
knots. On Friday last, when a continuous run 
of four hours was made, the steamer main- 
tained throughout the time an average s of 








fifteen knots, there being no perceptible vibration 
in any part of the ship, the engines working from 


beginning to end of the trials without the 
slightest hitch ; the maximum horse-power ob- 
tained was 3000 indicated horse-power, and no 
difficulty was experienced keeping up steam 
without the use of the assisted draught. The 
Maria Herrera berthed at Greenock after her 
trials, and when her equipment and stores have 
been completed will leave for Havana at the end 
of this weck, 








THE PATENT JOURNAL. 
Condensed from ‘‘ The ———— Oficial Journal of 
‘atents. 


Application for Letters Patent. 

*,* When pewe have been “communicated” the 
name and address of the communicating party are 
printed in italics. 

16th May, 1894. 

9560. Fioor Contact, F. N. Nicholson, Cork. 

9561. Scripina Biocks and Ca.iper Gavoes, G. A. 

Wood, London. 

9562. TRamway Car Pneumatic Motors, H. Kerrill, 
Dublin. 

9563. Lack-HOLE Pieces for Boots, &c., F, Sternberg, 
Hertfordshire. 

9564. Connectinc Meta and EARTHENWARE PIPEs, 
T. Robinson, Lancashire. 

9565. Screw for Fixinc Insutators, A. Gray, Bir- 
mingham. 

9566. Fires for Firinc Lerrers, H. Johnson, Man- 


chester. 

9567. ReeLine Corton, B. Holt and F. A. Holt, Man- 
chester. 

9568. Startrne and Stoprinc TRAmM-caRs, W. Forsyth, 
Glasgow. 

9569. CoLLAPsIBLE Lacep Box, M. Daly, Manchester. 

9570. Tuse Fasteninos for Borers, J. Haythorn, 
Glasgow. 

9571. Mave or Femace Unrnats, H. Catton, Essex. 

9572. Mortive-powerR Enoines, R. E. Bradford, 
London. 

9573. Carpets, G.,J.B., and G. E. Wallis, and the 
firm of 8. Bates and Sons, Leeds. 

9574, Furnace Grates, J. T. McCoy, London. 

9575. Toe Crips for Vetocipepe Treapies, A. Hun- 
nable, London. 

9576. CycromeTers, E. I. Everett,, London. 

9577. Sanitary Bastn, R. H. Bishop, London. 

9578. Gigantic RecrEaTION WHEELS, &c., E. Wilson, 
London. 

9579. Pieatinc Macuine, W. P. Mason and D. L. 
Aspinwall, London. 

9580. Damper for Dampinc Envevores, W. A. Mande- 
ville, London. 

9581. Sovergien Case, H. Penn, London. 

9582. Currina or Cuoppina Biocks, &c., J. Hockey, 
London, 

9583. Looms, W. B. White, H. Rawson, J. Myers, and 
J. Morrison, London. 

9584. Proputsion on Lanp and Warer, R. Stone, 
London. 

9585. Mecuanism for Drop-pown Gowns, J. W. Small- 
man, London. 

9586. ImpgpINc TRANsMisSION of ViBRATION, G. Powell, 


London. 
9587. Supports for Reapinc Guasses, J. Hirschfeld, 


mdon. 

9588. PerpeTuaL CaLenpaR, F. W. Golby. — (J. F. 
Dupont, France ) 

9589. Fite Cases, J. H. H. Hogge and W. J. Boniface, 
London. 

9590. Fires for Letrers, J. H. H. Hogge and W. J. 
Boniface, London. 

9591. Fite Cass, J. H. H. Hogge and W. J. Boniface, 
London. 

9592. Fumicure, M. Humphrey, London. 

9593. Harr Dressine Cap, H. H. Heidemann, London. 

9594. MecHanisM for ConvERTING Motion, C. H. Beadle, 
London. 

9595. Factuiratinc the Hoxiprine of Desks, T. H. J. 
Pryce, London. 

9596. Tin or Can for Sotpiers Rartions, J. and A. W. 
Maconochie, London. 

9597. Nur Lockxrne Apparatos on Botts, W. J. Halion, 
London. 

9598. Taps, Iron and Steel Plant Company and D. Caird, 
London. 

9599. Frurp Pressure Enoives, M. H. Robinson, 
London. 

9600. Operative Crane Gantrie J. G. Statter, 
London, 

9601. Cocks, H. Dewers, London. 

9602. Automatic VaLves, R. Smith and E. ©. Paul, 
London. 

9608. PHotocRaPH WasHine Apparatus, P. Antoine, 
London. 

9604. ILLusion Apparatus, 8. Davenport, London. 

9605. ELecTric Macuines, W. M. Mordey, London. 

9606. Stzam Enoines, N. Chandler, London. 

9607. Liquip Fort Sprayine Apparatus, G. Warren, 
London. 

9608. TRAWL Port, The Boston Deep-sea Fishing and 
Ice Company and G. Palmer, London. 

9609. Drivina, &c., of ARITHMOMETERS, H. E. Mitchell, 
London. 

9610. CoLouRING MatTTER Propuction, H. E. Newton.— 
(The Farbenfabriken vormals Friedrich Bayer and Co., 
Germany.) 

9611. CoLourninG MatrTeEr Propuction, H. E. Newton.— 
(The Farbenfabriken vormals Friedrich Bayer and Co., 
Germany.) 

9612. Boot Lasts, H. W. Mobbs and A. Lewis, London. 

9613. Sxares, H. and A. H. Miiller, London. 

9614. VeLociPepgs, E. C. F. Otto, London. 

9615. OverHEAD Raitways, H. H. Lake.—(W. P. 
Churchward, Italy.) 

9616. KEEPING ScARVEs in Position, J. C. Thomson, 
London. 

9617. SHarers, 8S. W. Campain, London. 

9618. Pranorortss, W. 8. Simpson, London. 

9619. MeasuRING Apparatvs, E. Steinfeldt and F. W. 

berg, London. 

9620. Bep for Surcicat Operations, L. W. Bickle, 
Liverpool. 

9621. Joacine or SHakine of Sieves, T. Clarkson, 
London. 

9622. Boot and SHor Uppers, W. P. Thompson.—(S. 
Epstein, Austria.) 

9623. RatLway SioNaLuinc Apparatus, A. Scremin, 
London. 

9624. Venice Brake, H. L. Bailey, London. 

9625. Prorectine the Tires of VeHicies, R. B. Daines, 
London. 

9626. Propucinc CoNDENSED MILK, H. E. Hansem, 
London. 

17th May, 1894. 

9627. MecHantsm of Arc Lamps, C. N. Dexter, London. 

9628. Sprinc Carp Hotper, J. H. Pritchard, Derby. 

9629. Drivinc Gear for Bicycuxs, &c., W. T. Smith, 


‘olton. 
9630. Potato Trap, G. V. B. Charlton, Se: 
1. VENTILATING RaiLway CarriaGEs, J. Telling, 
New Swindon. 
9632. Spinninc Frames, G. V. Priestley, Leeds. 
9683. Macuinery for Printine Catico, J. Schmidlin, 
Manchester. 
9684. Fotpine Seats, E. C. V. Bolitho and P. Harris, 
Bristol. 
9685. DiscHarGine Water, ©. G. Norris and G. H. 
Richmond, Manchester. 
9636. LusBricatinc Brarinos, B. A. Dobson, R. H. 
Robinson, and G. F. Houghton, Manchester. 
we Appuiance for Pickina Fruit, F. 
or 


Jones, 
cester. 
9688. Fret for FurnituRE Leos, R. Ingham, Man- 





chester. 


9639. Sacks, W. Walton, Doncaster. 

9640. Mart Carts, N. J. Worley, Hastings. 

9641. Gu.eys, J. Willoughby, jun., Plymouth. 
Sa for the Hoops of Buckets, H. Smith, 
9643. Apraratvs for Scurcaine Woot, F. H. Knoche, 
Glasgow. 

ae Iypucep Dravont, A. Murray and J. Patterson, 


9645. Screntiric Dress Bons, 8. Drew and R. Drew, 
Lancashire. 

9646. Apparatus for Drayinc Corres, &c., E. Robinson, 
London. 


9647. TELEPHONES, J. Nicolson, London. 
9648, Frxina the Hanpes to Brvsues, P. H. Brown, 


London. 

9649. Hincep LonoitupivaL ButxHeaps, G. J. Hay, 

ndon. 

9650. ComBine Macuines, T. H. Shaw, Bradford. 

9651. a for Securtne Boot-Lacgs, F. Miiller, 

mdon. 

9652. Sarery Bext, M. and E. Holze, London. 
. Guass ProiEcror and Waste Preventer, E. T. 

Smith, London. 

9654. CenrRaL VaLve Enoines, W. Cameron and J 
Cochrane, Barrhead, N.B. 

9655. Maxine Warre Leap, J. 8. MacArthur, Glasgow. 

9656. Apparatus for Drawixe Liquips, G. H. ih, 
London, 

9657. Pyrorecunic Devices, H. J. Pain, London. 

er oe Fence, P. R. J. Willis.—(S. C. Bowen, United 

tates. 

9659. Carp Tasies, P. R. J. Willis—(J. Heissenderyer, 
United States.) 

9660. ALARM CLocks, W. Bourne, London. . 

9661. ADVERTISING, F. T, Vine and E. Kett, London. 

9662. ComBrNATION or LetreR Papiocks, A. F. Breuil- 

laud, Liverpool. 

9663. Buttons, Srups, or like Fasteninos, A. Frugier, 
Liverpool. 

9664. Pyrometers, E. A. Uehling and A. Steinbart 
London. 

9665. Liquip for Potisuine Sroves, &c., J. Shepherd, 
Liverpool. 

9666. Pumps, W. P. Thompson.—({Bertram and Graf, 
Germany.) 

9667. Rosin Boxes for Viournis1s’ Use, L. Lowenthal, 
Liverpoo! 

9668. — Ports, &c., J. W. Earle and R. T. Nicholson, 

mdon. 
9669. Reparrine INFLATABLE ARTICLES, R. D. Kay, 
chester. 


an , 
9670. Steam Tursines, J. 8. Raworth, London. 
9671. MetrHop of Raismxc Ligumps, 8. Crowder, 


London. 

9672. Rorary Freezing Apparatus, T. Hewett, 
London. 

9673. Distripution of EL.ectric Currents, D. Cook, 
Richmond. 

9674. Dgoporisinc Process, C. D. Abel.—(L. Konig, 
Germany. 

9675. Propuction of Dextrins, C. D. Abel.—(C. Pieper, 
Germany.) 

9676. nem Acetate, C. F. Cross and E. J. Bevan, 

mdon. 

9677. Dust Suretps for Axtes, H. Imray.—(4. W. 
Pigott, Australia.) 
578. SELF-POWER GENERATING Enornez, H. A. Fenn, 
London. 

9679. Sprxsninc Macuinery, E. Edwards.—(0. Arlt, 
Germany.) 

9680. TyPEwRiTERS, J. N. Maskelyne, jun., London. 

9681. Dyes, H. E. Newton. —(The Farbenfabriken 
vormals Friedrich Bayer and Co., Germany.) 

9682. SkyLicuts, A. Schmeil and P. Saar, London. 

9683. APPLIANCES for Makine Breap, &c., G. Lewis, 


mdon. 

9684. Wrxpow Sasues, J. H. Foote, London. 

9685. Device for Watcues, C. Morlet and P. Nord- 
mann, London. 

9686. Printinc Macurines, A. Bug, N. Birkenheim, 
and 8. Schneezsohn, London. 

9687. Cycizs, J. Fairless, London. 

9688. Dentat Cuairs, A. W. Browne, London. ~ 

9689. Dentat Cuairs, A. W. Browne, London. 

9600. ELectric Device for Licutine Gas, J. Jahnsson, 


London. 
9691. Trp-cap for Umpretias, &., F. E. Croger, 


mdaon. 
9692. Steam Vapour Generators, W. T. Chamberlain, 
London. 
9693. CoLLAPSIBLE Boxes, M. H. Blake, Manchester. 
9694. THERMOMETER Cask, E. Jones, London. 
9695. Trwe-paTinc Stamps, W. B. Martindale and L. 
M. Brackett, London. 
9696. Propuction of CéLp, H. H. Lake.—(C. W. Page, 
United States.) 
= — Morive-PowER Enoinzs, J. H. Dales, 
eds. 
9698. Hzatine Appiiance for Borers, J. C. Fel.— 
(The Stewart Manufacturing Company, United States.) 
9699. Heatine Apparatus, J. Vigné, London. 
9700. Drawinc and Measurinc InsTRUMENTS, P. 
Knobel, London. 
9701. Gratines for OpeniNes in F.oors, P. Knobel, 
London. 


9702. ANGLE or SquaRE, P. Knobel, London. 

9703. Sirtinc or ScREENING Apparatus, QO. Fuchs, 
London. 

9704. Se.r-cLosinc Seat, W. P. Heath and Hall, 
Beddall and Co., London. : 


18th May, 1894. 


9705. . New Hat Grip for Lapies, M. Savage, 
mdon. 
ge — and Castors, &c., H. L. Hopkins, 


on. 

9707. Borrize, W. M. Brander, Southbourne. 

9708. Sarery Pin Curtain Hoox, L. M. Haynes, 

esham. 

9709. Fue. Economiser, E. Mason, Bedford. 

9710. DetacHaBLe Tires, H. G. Dixon and G. C. 
Douglas, Dundee. 

9711. Breecu-acTion Frre-arms, L. B. Taylor, Bir- 
mingham. 

9712. Srup for Cottars and Currs, W. J. Lees, 


Notting! > 
9718. Driving-cear for Bicycirs, &c., J. Reid, 


Belfast. 

9714. Kwyire-cLeaninc) Macnine, H. Bennett, 
Durham. 

9715. Receiver for Finisnine Macuings, M. Brierley, 
Blackburn. 

9716. Stup Butrons with Front Piates, N. Mitchell, 


London. 

9717. Motes for Srivninc, T. Gowers, J. Taylor, 
and J. J. Earnsby, Manchester. 

9718. Arn Compressors, W. B. Crichton, Bradford. 

9719. Exastic Tires and Ris, W. and T. Clyde, jun., 
Leicester. 

9720. AGRICULTURAL Dritt and Distrisutor, T. C. 
Sargeant, Northampton. 

9721. Pests for the Use of Baxers, T. B. Brown, Bir- 


mingham. 

9722. Prez Union, D. L. Rochlitz and F. E. Wolter, 
Manchester. 

9728. CyLinpeRs of Encines, &c., C. Sondermann, 
Manchester. 

9724. Rotary Motor, J. 8. McAndrew, Glasgow. 

9725. Satve for Sorss, J. and J. Taylor, Glasgow. 

9726. THymouing, A. Walker, Rishton. 

9727. Fire-baR and Bearers, Z. W. Baugh, Birming- 


9728. Destroyina Micro - orGANISMS, H. Schiissler, 
London. 

9729. InoninG or CALENDERING Macutngs, T. Barber, 
London. 

9780. Stay Bust, &., E. Hughes and E. Everett, 
London. 

9781. Sxat, H. C. Brooke, London. 

9782. Furnaces, O. Friederici, London. 

9783. Sarety Pin for Scarfs, &., H. A. Barrett, 





ndon. 
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9734. Sasmeem, L. Savery and G. H. Gaguy, | 


London. i 
9735. Ventitators, A. J. Boult.—(&. Hochheim, 
Germany.) 
9736. Apparatus for Treatinc Fracturss, E. M. 
prez, Liverpool. 
9737. Gear for Vetocirepss, J. F. and D. H. Lewin, 


don. 
9738. Brtiarp and BaGaTEeLue TaB_Le3, W. Avemann, 
Lon 


don. 
9739. Gruspine Macutnes, C. Wegener, Liverpool. 
9740. Buowsgrs, G. A. Spang, London. 
9741. Prorusion of Suips, T. Hitzler, London. 
9742. Vessets for Contarsine Gas, W. W. Pope, 
London. 
9743. Evecrric Conpuctors for Licutrne, E. Bailey, 


on. 
— ae Measurninec Devices, H. W. Turner, 


mdon. 

9745. Trues, G. M. Garrard. London. 

9746. Waterproorine Fasrics, E. M. Turner, London. 

9747. Mitkine Apparatus, H. H. Lake.—( A. Golfrieri, 
Italy.) 

9748. Fonnets for Liqums, A. and R. Stott, London. 

9749. Buuvp Rouuers, A. and R. Stott, London. 

9750. WHEEL-PLaTE for VEHICLES, R. Thorne, London. 

9751. Recepracies for Buackine, &c., M. R. Latham, 
London. 

9752. Cuarns, E. Edwards.—(The firm of Kustroff and 
Volz, Germany.) 

9753. Prcxs, T. Harding, London. 

9754. Toot Coup.ixe, W. C. Brown, London. 

9755. Metatuic Huss and Axes, Z. T. Wilson, 
London. 

9756. a of Locxinc Sase Winpows, C. Waddell, 

mi 


London. 

9757. Scent, &c., Fancy Boxes, R. C. Breidenbach, 
London. 

9758. Kwrrtinc Macurnegs, J. L. Combes, London. 


¥759. Workine Isvectoars, H. J. Haddan.—({ The firm of 


Piguet and Co., France ) 

9760 Boors and Ssoss, J. P. Bond and G. H. Langley, 
London. 

9761. E.ecrrotytic Apparatus, T. Craney, London. 

19th May, 1894. 

9762. Arc Lamps, J. W. Rogers, London. 

9763. Merer for Gas, P. Cadot and A. Charron, 
France. 

9764. CLamps for Dentistry, A G. Brookes.—(H. F. 
Libby, United —. 

9765. Apparatus for SterrLisine MILK, T. P. Hawkes- 


ley, London. 

0766. Reraiceratinc Burrer Bock, C. H. Woodall, 
Scarbo: h. 

9767. Pencma Swarpener, &c., H. Bennett, 
Durham. 


9768. Exasuinc the Biixp to Waits, E. E. Montford, 
Norwich. 
9769. Avprtions to Cycie Sapp.es, G. Salter and J. 
alker, Birmingham. 
9770. Suimt-corr Hoipers or Hooks, A. Q. Ward, 
irming! 
9771. ManvuractuRe of Naits or Rivets, R. Mische, 
London. 
9772. Rottmsc Wire Rops, G. Legge and the White- 
cross Company, Ld., Liverpool. 
9773. WasTs-PREVENTER CisTeRNs, T. Atkins, Wolver- 
hamp*on. 
9774. Hanersc Wiepow Sasnes, &c., W. Young, 


sgow. 
9775. Appuiance for Beatinc-urp Eoos, M. 8. Wilson, 
Bristol 


9776. VextTiLaTinc Hats and Caps, C. H. Grocock, 
Leicester. 

9777. InrLaTep or Pyevmatic Trres, A. E. Smith, 
Leicester. 

9778. Oscrttatinc Vang Enoives, 8. A. H. Noel, 
London. 

0779. Buocxs for Lirrisc Weicuts, T. Thompson, 
Thornaby-on-Tees. 

9780. Inkstanp, J. Nuttall and J. H. Brindle, Man- 
chester. 

9781. Feep Recuators for Borers, J. and G. Weir 
and J. R. Richmond, Glasgow. 

9782. Uritisine Acids, A. Campbell and A. Walker, 
Glasgow. 

9783 Fornaces for Carponisinc Coat, W. Ewing, 
G w 


9784. WInpow Sasues, J. Jackson, Glasgow. 
"=. Sp.icep Hanp.es for Gor Ciuss, L. H. Smith, 


lasgow. 
9786. CatcHine Corks from Cork-DRAWING MACHINES, 
wl H. Brownsword and A. Littlehales, Birming- 
m. 
9787. Precipitatisc IMPURITIES in Wartsr, G. H. 
Wolstencroft, Manchester. 
9788. ALTERING the MixTURE in PETROLEUM ENGINEs, 
0. Briinler, Berlin. 
9789 Merratiic Piates for Froorrine, J. Strickland, 
Bradford. 
9790. Axte-Boxes for Rotimsc Stock, W. Deighton 
and B. Bagshawe, Leeis 
9791. New Wixpow-siinp Ro.izr, J. L. Bolton, 





don. 
9792. Guarp for Looms, H. H. Lake.+{(G. Alzati, 


Italy 

9793 AN ArR-pisTRinuTiING Device, &c., C. Raffin, 
London. 

9794. Mixine Doves, C. H. Harding and A. Hunt, 


mdon. 
9795. Devices for Diprinc into Batus, F. Neuman, 
on. 
9796. Pweumatic Tires, G. Meade and J. Gardner, 
Canada. 


9797. Joos and Tea and Corres Pors, F. T. Firmin, 
mdon. 
9798. Employment of Trrvirroresorcixe, J. Hauff, 


ndon. 

9799. New Sueet-music Support, E. H. Wadmore, 
London. 

0800. Macutves for Sureppinc Cayezs, G. Fletcher, 
London. 

9801. VeLocirepss, T. Pattison, London. 

9802. PLayinc Barts from CrLivuLomw, L. Meyer, 
Hamburg. 

93038. Mertatitic Tuses for Borers, The Credenda 
Tube Company, Ld., and W. Micklewright, London. 

9804 ProtocraPs Frames, E. M. Swan, Twickenham. 

805. Heap-Lock for Cyciss, F. W. Rosser, London. 

9806. VioLeT CoLourine-matrers, J. C. L. Durand, 
D. E. Huguenin, and A. J. J. D’Andiran, London. 

+9807. Bicycizs, R E. Watkins, London. 

9808. gs for Puncuine Carps, F. Wilkinson, 
London. 


-_ ee for FIRE - EXTINGUISHERS, F. Gray, 


mdon. 
9810. SHor-sprkes, J. H. Sexton and H. Sexton and 
Sons, London. 
9811.- Movaste Wax Ficures, W. and H. Webar, 
London. 


9812. Expanpine Borter Tuzes, J. McKay, A. Hardy, 
and A. Yi , London. 

9813. Merers for Supriyinc Gas, &c., P. R. Allen, 
London. 

9814. Water Poriryinc Apparatus, G. G. Hooper and 
F. H. Tyacke, London. 

9815. Steriisinc Liguips, &., P. M. F. Laurent, 
London. 

9816. Tack-DRIvinc Macuives, G. Ferguson, London. 

9817. Groves, L. P. Fages, London. 

9818. Distance Measurinc Apparatus, E. J. Wall- 


gren, London. 
9819. Buow-Lamps, H. H. Lake.—(B. A. Hjorth and 
Co., Sweden ) 


21st May, 1894. 
9820. Decoratinc and F1xinc Guass Panes, H. Hurst, 


9821. Rennet for Curpiinc Mirk, &c., T. B. Percy. 
Bristol. 

9822. Lowreruvec Cars of Rounpasouts, A. H. Davies, 
Nottingham. 





9823. Fiat-sizep CoLour for Parntine, D. Coventry, 
Dumbarton. 
a SPINNING \ seme A. W. Metcalfe and J. 


ackle, ‘ast. 

9825. FasTentnc Articies of Dress, O. G. Goodman, 
Birmingham. 

9826. Camera Stanps, T. C. Hepworth and T. R. 
Dallmeyer, London. 

9827. Mituine Macaines, &c, 8S. Stell and G. Stell, 
Keighley. 

9828. Toupes for Wer Frax Spinninc, T. Watson, 
Belfast. 

9829. Curtain Hook, E. Cunningham, Liverpool. 

9830. CLasps for WEARING APPAREL, F. A. Walton, 
Birmingham. 

9831. VELocIPEDEs and the like, 8. H. Stubbs, Man- 
chester. 

9832. ADJUSTABLE Spanners, R. Harrington, Wolver- 
hampton. 

9833. DisTRiBUTING and CoLLEcTING Corns, J. Forsythe, 
Belfast. 


9834. Drittove Macuines, A. A. Tattersall, Glasgow. 

9835. Sanitary Pirgs, H., J., and A. Coulthurst, 
Manchester. 

9836 Ename.urne Bricks, J. Parr, R. Marston, and 
A. Carr, Leicester. 

9837. SELF-mEasuRING Taps, R. Pickwell, Cardiff. 

9838. SerparaTiNG Cream from Mitk, J. P. Bark, 
Live’ 

9839. Brusnes, W. P. Thompson.—(/J. G. Roth, Ger- 


many.) 

9840. PaPER-MAKING MACHINERY, Bertrams Ld. and 
D. N. Bertram, Glasgow. 

9841, Freeper for THaasHinc Macuines, & , J. Ford, 
Glasgow. 

9842. Putters for Rotter Buinps, A. Gough, 
London. 

9843. MaNUFACTURE of FLy-papreR, R. Gledhill, Dews- 


uury. 

9844. Gas Encrnes, A. E. Jerram, Coventry. 

9845 Gearinc of BicycLts and Tricycies, P. Fitz- 
patrick, Cork. 

9846. MemoriaL WreatH and Tasiet, A. Lamb, 
London. 

9847. An Ice Breaker, C. M. Hailes, London. 

9848. Locks, I. S. Wilson, London. 

9849. Srreet Inpicaror, A. Hadam and C. Wolf, 
London. 

9850. Boxes, G. A. Farini, London. 

9851. Detiverine Liquips, E. A. and H. Reynolds, 
London. 

9852. Neck Banp Cramps, A. Conkling and E. W. 
Buell, London. 

9853. Recister, G. J. Perry, Croydon. 

9854. Extineuisa'ne Sparks, H. O'Hara and J. A. 
Wallace, London. 

9855. Axvgs for Roap “‘EHICLE WHEELS, J. Huxtable, 
London. 

9856. CoLovrinc Matrers, C. D. Abel.—(The Actien 
Gesellschaft fiir Anilin Fabrikation, Germany.) 

9857. Screw Presses, &c., J. A. and A. L. Thierry, 
London. 

9858. Sasa Wixpows, W. B. Quelch, London. 

9859. InscripTions for Stonss, F. W. Golby.—C. Bayer, 
Austria.) 

9860. Pressep Grass PLartss, F. W. Golby.—(M. Hof- 
mann, Germany.) 

9861. Supptyinc Horses with Foop, T. Rowland, 
London. 

9362. Batreries, W. Morison, New York. 

9863. Roap Metat CoLiectine Macuing, J. P. Oliver, 


urgh. 

9864. Frower Stanp, A. Skeggs and G. Walker, 
mndon. 

9865. Pastrnc Parser Strips on Boxes, E. Jagenberg, 
London. 


9866. STEAM-HEATED Feep Pipes, E. N. Ot‘erholm, 
London. 


9867. Fastener for Umpretita Banps, T. F. Smith, 
Lond 


on. 

9868. Mera. Rartway Car WueEx s, H. Sichelschmidt, 
London. 

98°9. Vent Pecos, A. A King, London. 


9870. Cotourn Priytinc Macuinges, H. L. Davies, 
London. 
9871. Fivip Testinc Apparatus, J. Thibaudau, 


mdon. 
9872.  --<_caa, INCANDESCENT Lamps, P. de Beaux, 
mdon 

9873. Scarves and Cravats, &c, H. Schumacher, 
London. 

9874. OperaTinc Pumps, D. Young.—{L. Moreau, 
Belgium ) 

9875. Burners for Incanpescent Gas Lamps, L. B. 
Hawkins, London. 

9876 Book Rest, H. J. Glover, London. 

9877. Revrer and Cure for Toornacue, G. Hamilton, 


London. 

9878. Propuction of an ALLoy of Tix, C. T. J. Vautin, 
London. 

9879. MemoranpuM TaBtet, J. G. Stidder and F. H. 
Bryne, London. 

9880. Treatment of Rice, &c., F. E. V. Baines, 
London. 

9881. ~~ cre Baances for Ciocks, P. Rogers, 


mdon. 

9882. TREATMENT of CorreE during Roastine, J. 8. 
and J. R. Fothergill, London. 

98838. Manuractore of VarnisH, L. L. B. Meyer, 
London. 

9884. PuLveRisiInc Minerat Supstances, C. W. and 
H. H. Kitto, London. 

9885. ComprnaTion Brace Bopice, &c., 8. Beckett, 
London. 

9886. RemovaB.Le Tops of Joes, H. K. Barker, London. 

9887. Expanpinec the Carcases of Caves, H. Stone 
and F. W. Rushbrooke, Birmingham. 


22nd May, 1894. 
9888. Sapo Gaerne, N. Wormersley and H. Martell, 
London. 


9889. Perroteum Ou Enornegs, J., 8., F., and E. 
Carter, Sussex 

9890. PuorograrHic Apparatus, 8. D. McKellen, 
Derby. 

9891. Harr Waver, C. Lewis, London. 

9892. MrrHop Maxine Trovsers, 8. Solomon, 


es . 
9893. FanLicHT OPENER-sTAY and FasTenine, A. 
Purkess, Andover. 
9894. CatcHinc Turnip Figs, &., J. Harper, Bir- 


mingham. 

9895. Ties, J. Murrie, G Ww. 

9896. Gzarine for ELecrricat Vexiciss, G. W. Leech, 
London. 

9897. LEATHER-SPLITTING MacuiNes, J. Vassie, jun., 


9898. Gotr CLus, W. Timms, Darlington. 
— Devices for Exursitinc Boots, C. Middleton, 
iw. 
9900. CatcuLaTinc DispLacEMENT, &c., of Snips, T. H. 
Watson, Newcastle-on- " 
9901. Wrencu, E. Legeett, East Cowes. 
9902. > are and Jomntine Pipes, J. I. Hall, Edin- 


9903. INGES, J. W. Phillips, Southam: . 

~~ LicutTinc BiriiaRp TaBues, F. Gallsworthy, 

9905. APPARATUS for Prore.iine VeHIcuss, J. Walker, 
Bradford. 

9906. Crcotzs, J. A. Rambert, Bradford. 

9907. WasHiInec Macurves, H. Parker, Birmingham. 

as MANUFACTURE of Matrresses, J. H. Parnell, 

9909. Carrier for Gas SuHapes, E. W. Lancaster, Bir- 
mingham 


9910. ces, R. Howie, Glasgow. 

9911. Toy Soup’ Cc. M. ll Hull. 

9912. Hay Press, W. Parker, York. 

9913. Apparatus for SzPaRatine Gases, W. P. Thomp- 
son, Liverpool. 

9914. Brock Maps for Cuitprey’s Use, H. Morley, 
Stockport 





9915. ApsusTaBLE Spanner, 8. T. Richardson, Bir- 
mingham. 

9916. Sicnatuine Apparatus, J. 8. H. Drew, 
Chattenden. 

9917. Macuines for CrusHinc Quartz, H. Close, 
Sheftield. 

9918. Artists’ Canvas StTrReTcHER, A. Kynaston, 
Liverpool. 

9919. WasHine Macuings, J. and J. A. Mawson, Man- 
chester. 

9920. Bre Cocks, J. Davey, Hitchin. 

9921. Winpows of Raitway Carriacgs, D. T. Seymour, 
G ‘ow. 

9922. Beartnos, Wallis and Steevens.—(4. H. Wallis, 
South Africa ) 

9923. Wiypow SasH Fastener, J. Hastwell and Son, 
Birmingham. 

9924 Sroprinc Rattway Trans, C. A, Allison.—(F. E. 
Kinsman, United States ) 

9925. RirLe-BarRet CooLers and MoIsTeners, T. B. 
Burns, elford. 

992%. Gear for Prope.iine Cycies, &c, A. Maltby, 
London. 

9927. ELectricat Switcues, E. J. Piper, London. 

9928. Looms, A. W. Topping and W. and T. Almond, 
London. 

9929. Harness, E. Hughes, Birmingham. 

9930. SicNaLiinec, The Automatic Electric Railwa: 
Signal Company, E. Blakey, and J. P. O'Donnell, 
London. 

9931. Lamp Stoves, E. Rippingille and W. Porter, 


mdon. 

9932. “Ray,” J. F. A. Hochgiirtel, London. 

9933. Stzam Bor.er and other Furnaces, J. Phillips, 
London. 

9934 SELF-GENERATING E.ectric Motor, G. E. Adams, 
London. 

9935. Bet Fastener, D. Honeywood and E. L. Austin, 
London. 

9936. Corks, J. B. Collier, Bournemouth. 

9937. Drawine orr Known Quantities of Liqurps, F. 
H. and H. Nalder, C. W. 8. Crawley, and A. Soames, 
ge tee “ 

9938. Speakinc Tuses, Croggon and Co., and J. H. 
Golding, London. 

9939, Ovens, A. A. Anderson, London. 

9940. Pweumatic Trres, M. R. Ward, London. 

9941. Fitters for Hyprants, &c., H. 8. Blackmore, 


mdon. 
9942. Lirrinc Hives from Tan Prrs, T. J. Simmons, 


ndon. 

9943. Srgapyine the Inpications of Pressure GAvUGEs, 
H. . Mallock, London. 

99144. SHELF Structures, U. Snead and B. R. Green, 


ndon. 
9945. VariaBLe Cranks, C. H. Davids and J. Stewart, 


ndon. 

9946. An Economic Fire Station, J. C. Merryweather, 
London. 

9947. Incorts, 8. E. Flack and J. C. Bull, London. 

9948. Manuracturinc Porovs Bricks, H. Maurer, 
London. 

9949. Evecrro.ytic Apparatus, T. Craney, London. 

9950. Grip Mecuanism for Caste Raitways, C. I. 
Earll, London. 

9951. Typoorapus, H. W. Libbey, London. 

9952. CLarionets, &c., D. J. Blaikley, London. 

9953. Carn Fenper, J. P. Cron.—(B. Cron and W. von 
Miinchhausen, United States.) 

9954. ComBinep Lock and Sarery Drop Latcu, E. Cook, 
London. 

9955. Tre Support, H. F. E. Nusser.—(G. Petzoldt, 
Germany ) 

9956. Screw Natt, C. J. Polain, London. 

9957. Worxisc Hypravuic Lirrs, &., W. A. Ker, 

ndon. 

9958. Evaporatine Apparatus, T. Craney, London. 

9959. Evaporatine Apparatus, T. Craney, London. 

9960. Screws, C. K. Welch, London. 

9961. Waeet Rias, C. K. Welch, London. 

9962. CiGARETTE MakINe Apparatus, F. M. B. Bertram, 
London. 

9963. Be.ty Portions of Pranorortes, J. M. Reed, 
London. 

9964. PasTeBoaRD ARTICLE Dressinos, F. A. Barthel, 
London. 

9965. Process of Wirnerine Tga-ear, 8. C. Davidson, 
London. 

9966. Potato Diccinc Macutng, A. Kessler, London. 

9967. Arc Licutine, C. A. Day.—(The Higham Blectric 
Company, United States.) 

9968. APPARATUs for ARRESTING MoTioN, E. A Sperry, 
London. 

9969. PorTaBLeE WarTeR-cLosets, A. J. Boult.—(C. S. E. 
Briot and B. Coutillac, -) 

9970. CLorues Dryer, W. P. Thompson.—(R. Douglas, 
United States.) 

9971. Rattway Coup.ines, M. Wiederin, Liverpool. 

9972. Cork Extractors, H. Cliff, London. 

9978. Suprortinc Drawixe Boarps, W. B. Binns, 
Liverpool. 

9974 Execrric Heatino of Meta.s, W. P. Thompson. 
—(C. L. Coffin, United States ) 

9975. ELectric We.tp:xc, W. P. Thompson.—(C. L. 
Coffin, United States ) 
9976. Sarety Device, G. 

Bremner, London. 
9977. Compasses and other InstruMENTs, E. Flower, 
mdon. 
9978. Warp Frames, W. Cutts, London. 
9979. Soprum Bicarsoyate Apparatus, T. Craney, 





Padmore, jun., and A. T. 


on. 
= a G. M. Conway and H. G. Underwood, 


mdon. 

9981. Pistons, J. Hind, London. 

9982. LasTinc Macuines for Boots, G. Ferguson, 
London. 

9983. Raitway Carriace Wixpows, &c., J. T. Steele, 


on. 
9984. On Cans, J. H. 8. Elliott, London. 


28rd May, 1894. 
9985. Buckugs, H. Frost, Birmingham. 
9986. * mntgacamas for SportTine Purposss, G. V. Fosbery, 
on. 
9987. Dritiinc Macatye, W. C. Fisher, G! Ww. 
“=. toe for Stationary Bicycizs, J. B. Inglis, 
ork. 
9989. ° aaa Cans or Or Freepers, J. H. Braime, Roth- 


we 
9990. Coppers and Pans for Brewers, H. R. Chubb, 
London. 


9991. Spoons, H. Smith, Sheffield. 
9992. IRoninG Macuines, W. Warner, Nottingham. 
or * ee for Fisinc Purposes, 8. Allcock, Red- 


9994. Conveyinc Motive Power, R. Harrington, 
Wolverhampton. 

9995. Drivine Gear, J. O. M. Parker and J. H. Baynes, 
Manchester. 

9996. CarPpet Looms, A. F. Firth and E. Willey, 


fax. 

a ConDENsER Ruszers, T. Pickersgill, Hudders- 

= Apparatus for Ostarsinc Power, A. B. Dobbie, 

Ww. 

9999. IncanDEscENT Lamps, W. McGeoch, jun., and A. 
W. Stewart, G 

10,000. LusricaTinc AxLe Cap, W. M. Holdom, King- 
ston-on-Thames. 

10,00]. Tikes for Wure.s of Veuicies, H. Hollick, 
Coventry. 

10,002. Preventinc the Csokine of AUTOMATIC 
Cotton Frepers, J. Chadwick and W. Hanson, 
Royton. 

7 Wueet and Cranx for Cycizs, W. A. Trueman, 

10,004. Paper Siuice, Bertrams, Ld., and 8. Milne, 
Glasgow. 

— Dritt Rouver for Turnip Sowrne, R. Paxton, 

10,006, FLOWER-POT, G. Bethell, London. 


10,007. + a Generators, J. Y. Johnson.—P. Dubiau, 
mee. 











10,008. Firrines for Looxine-ouasses, F. J. H. Lilley 
’ 


ndon. 
10 009. Device for KErEPina Boo 2 
oneeeen, as Orew, 8. Swann, 
10.010. Boots and SxHogs, W. O 
Birmoinghat. , wen and T. Hilton, 
10,011. Eco Opgners, W. Thompson, Birmi 
10,012. CycLe SADDLES, w. Brampton, pe ol 
7. SELF-REGISTERING Puncu, &c., G. M. Nicholl 
on. : 








SELECTED AMERICAN PATENTS, 
From the United States Patent Office Official Gazette. 





517,716. Rotiine Mivis, XK. G. Wood, Alleyheny — 
Filed Soe 20th, 1893. Yee 
Claim.—(1) The combination of a pair of reducin, 
rolls and a furnace for heating the stile. Bon yaad 
for shifting the furnace, whereby it may be adjusted 
for the reception and return of the article, substan. 
tially as set forth. (2) The combination of a ir of 
reducing rolls, a furnace provided with guides for 
directing the article being rolled into and out of the 
furnace, and means for moving the furnace vertical] y 
substantially as set forth (3) The combination of 
pair of reducing rolls, a pivotally mounted furnace 






cf 
i 





adapted to receive the article as it comes from the 
rolls, and means for raising the furnace for the return 
of the article to the front of the rolls, substantially as 
set forth. (4) The combination of a pair of reducing 
rolls, a furnace provided with guides for directiog the 
article being rolied into the furnace, means for moviog 
the furnace, and guides for receiving the article 
from the rolls when the furnace is shifted out 
lh ag line of feed of the rolls, substantially as set 


617,940, Execrric Rattway System, C. D. Tisdale 
Boston.—Filed January \ith, 1893. 

Claim.—(1) In an electric cer, the combination with 
a truck provided with two axles, each axle being 
furnish: with one conducting wheel and one 
insulating wheel, the conducting wheel of one axle 
being arranged diagonally opposite the conducting 
wheel of the other axle, of a motor attached to the 
truck frame, and conductors connected with the 
brushes of the motor and directly with the axles of 
the truck, substantially as herein shown and described, 
whereby the current flows from o1e of the track rails 




















through one of the conducting wheels and axle 
attached thereto, through the motor, through the 
other axle and the other conducting wheel to the 
other rail. (2) In an electric railway system, the com- 
bination with the railway rail, of a sectional con- 
ducting rail pate with contact pins, g an elastic 
support i for the conducting rail, h a main conductor, 
BI, the contact pieces G and support for the same, 
substantially as specified. 


518,010. Disinrecrator, N. Stedman, Aurora, Ind. 
—Filed August 8th. 1893. 

Claim.—(1) In a disintegrator, the combination 
with the cages and a casing enclosing the same, of a 
scraper bar projecting beyond the periphery of the 
outer cage, and set screws or teeth adjustably con- 
nected with the outer edge of said scraper bar, sub- 
stantially as and for the purpose specified. (2) In a 





disintegrator, the combination with the es anda 
casing enclosing the same, of plates attached at their 
inner ends to the outer cage and projecting beyond 
the ym ef thereof, a scraper bar connecting the 
outer ends of the said plates, and sct screws consti- 
tuting scraping tecth adjustably connected with the 
scraper bar, su tially as described for the purpose 
specifi 








Epps's Cocoarne.—Cocoa-Nib Extract. (Tea like.) 
The choicest roasted nibs (broken a beans) of the 
natural Cocoa, on being subjec to powerful 
hydraulic pressure, give forth their excess of oil. 
lea’ for use a finely-flavoured powder, ‘‘ Cocoaine, 
a uct which, when with ig water, 
has the consistence of tea, of which it is now with 
many beneficially taking the place. active 

being a gentle nerve stimulant, supplies the 
without unduly exciting the system. 


Sold in kets and tins, by Grocers, labelled 
Janes BPs aND Co., Ltd., Homeopathic Chemists, 
. —ADVT. 
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THE ANTWERP EXHIBITION. 
(From our Special Commissioner. ) 

In several important branches of engineering, Great 
Britain is only represented at Antwerp by one exhibitor. 
For instance, Messrs. Picksley, Sims, and Co. are the only 
English firm who show agricultural machinery. Their 
exhibit is neither in the Industrial nor in the Machinery 
Hall, but they have alittle Agricultural Show all to them- 
selves in a building to the right of the principal entrance, 
in the road leading to “‘Old Antwerp.” It has probably 
been placed in a separate building to allow them to show 
the different appliances, and especially the thrashing 
machine at work. That which they exhibit is driven by a 
10-horse power nominal portable engine. At present it 
is only run slowly, so as to show the movements ; but it 
is intended to thrash with it when the judges desire to 
see it at work, or on other special occasions. 

Messrs. Picksley, Sims, and Co. also show a 6-horse 
power portable engine, a 4-horse power semi-portable 
with vertical boiler, an 8-horse power vertical engine, but 
without boiler, and a 6-horse power horizontal. They 
have also chaff cutters, bone mills, a machine for flatten- 
ing maize and barley, a turnip cutter, and cake breakers, 
as well as a 2-horse power horse-gear, a drill 10ft. wide, 
a haymaker, and two reapers, one fitted with self-binder. 
The workmanship of all these machines and implements 
is very good, so that manufacturers of English agricultural 
machinery are not inadequately represented by one 
exhibitor. 

In the Machinery Hall, Messrs. De Naeyer and Co., of 
Willebroeck, occupy a larger floor space than any other 
exhibitor, viz., 20,000 square feet. This is chiefly required 
for a complete paper-making plant, capable of turning 
out 6cwt. of paper per hour. The installation com- 
mences with pulping machines, the work of which may 
be conveniently observed from the gallery which runs 
round the Machine Hall. There does not seem to be 
anything novel about these, or the mixing vats ; but the 
paper machine, 200ft. long by 8ft. wide, is very fine. The 
paper made in the Exhibition will be of a class suitable 
for newspapers; but the machine can produce either 
finer or coarser qualities. They also show printing 
presses, envelope machines, &c. Another exhibit by the 
same firm is an ice-making plant, which is shown at 
work. The system adopted is Pictet’s, and the output 
24 cwt. per hour. 

The steam required for the motive-power of all engines 
in the Machinery Hall is generated in four 250-horse 
power boilers, just outside the hall; and these, with the 
shafting, steam pipes, valves, &c., have also been supplied 
by Messrs. De Naeyer. These boilers are something like 
the Babcock and Wilcox; the makers say they are a 
modification of the Roth boiler. The peculiarity about 
them is the simple manner in which the ends of the tubes 
are connected. The joints are made by cast iron caps, 
each fitting over two tubes, and held down by clamps 
with one bolt in the middle of each, so that there is one 
clamp for every two tubes. The usual working pressure 
is 110 1b. to 120 1b., but they can be kept at 150 fb. when 
desired. Every steam joint without exception in boilers, 
or in the transmission to the different machines, is made 
by wrought iron conical rings. These rings, which are 
turned very slightly conical at each end, are of all sizes 
from 1}in. diameter upwards. They are inserted in the 
ends of the tubes, which are then screwed up, without 
red lead or any packing being used. The joints thus 
made are thoroughly satisfactory, as no leakage of steam 
can be detected anywhere. 

Messrs. John Cockerill and Co., of Seraing, have the 
most varied set of exhibits in the Machinery Hall. The 
most conspicuous object at their stand is a triple expan- 
sion marine engine, 1600 indicated horse-power, for the 
s.s. John Cockerill, now in course of construction at their 
shipbuilding yard, at Hoboken, just above Antwerp. The 
diameter of the high-pressure cylinder is 2ft. 24in., that of 
the intermediate 3ft. 7jin., and that of the low-pressure 
5ft. 9fin.; the length of stroke is 3ft. 7jin. The steam 
enters the first cylinder at a pressure of 170 1b. per square 
inch. The cylinders are steam-jacketed, and are cast 
separately, copper pipes being used for the steam pipes 
and intermediary reservoirs. Piston-rods, crossheads, 
connecting-rods, and the columns supporting the front of 
the cylinders, are all of forged steel, and the pistons of 
cast steel. The air-pump is 2ft. 24in. diameter, and 
lft. 9}in. stroke; it is lined with gun-metal, and the 
piston is also of gun-metal. The feed pumps are so 
arranged that they can discharge the water from the 
condenser either into a Weir’s feed-water heater, or direct 
into the boilers. An auxiliary engine, 63in. diameter by 
6}in. stroke, serves to turn the principal engine when it is 
at rest; and another auxiliary engine with two cylinders, 
7iin. diameter by 8in. stroke, and making 350 revolu- 
tions per minute, drives a centrifugal pump, for circula- 
ting the water of the condenser. This centrifugal pump 
is also used for emptying the water ballast tanks. The 
diameter of the screw is 17ft. ?in., and that of the shaft 
12}in. The average speed is 66 revolutions per minute. 

fessrs. Cockerill also exhibit two ‘“‘ Frikart” engines ; 
a single-cylinder engine, and a triple-expansion. The 
machine takes its name from the inventor of the valve 
gear, which may be described as a modification of the 
Corliss. The single-cylinder engine is not at their stand, 
being used to drive a dynamo. It is a horizontal 100 
indicated horse-power non-condensing engine, lft. 7?in. 
diameter by 3ft. 5}in. stroke, and has a normal speed of 
70 revolutions per minute. The triple-expansion engine 
on this system is also horizontal, the high-pressure and 
intermediate cylinders being on one side, and arranged 
as a tandem compound engine, the low-pressure and the 
air pump for the condenser being on the opposite side. 
This engine is of 600 indicated horse-power, and has 
an average speed of 80 revolutions. The diameter of the 
high-pressure cylinder is 1ft. 8}in., that of the inter- 
mediate 1ft. 112in., and that of the low-pressure 8ft. 1gin. 
The length of stroke is 3ft.11}in. In each of these engines 
the back cylinder cover, guide bars, and crank-shaft 


bearings are cast with the bed-plate, the weight of the 
casting for the low pressure oftaker being about five tons. 
The cylinders are all steam-jacketed ; and under the floor 
are receptacles—also steam-jacketed—for steam passing 
from high pressure to intermediate, and from intermedi- 
ate to low-pressure cylinder. The first of these receptacles 
supplies steam for the jacket of the intermediate cylinder, 
and the other for the low pressure. The steam for the 
jacket of the high-pressure cylinder is taken direct from 
the boiler. Three separate pumps carry off the con- 
densed water from the steam-jackets and return it to the 


er. 

Another exhibit by the same firm is a compound loco- 
motive for the Riazan-Ouralsk Railway in Russia. This 
engine, one of forty which are being made exactly alike, 
has several interesting features. It is for a metre gauge, 
has four wheels coupled, and isto use as fuel the residuum 
from the distillation of naphtha. Before being accepted, 
they must satisfy the following test :—On an incline of 42ft. 
to the mile, and five miles long, they must be able to 
draw a train weighing 320 tons at a speed of at least eight 
miles an hour, without letting either the steam pressure 
in the boiler or the water-level in the gauge glass go 
down ; the trial to be made with the locomotive working 


as an ordinary and also as a compound engine. The 
principal dimensions are as follows :— 
Diameter of wheels ... 2ft. 94in. 
Length of wkeel base ... ... ... 11ft. 6in, 
Diameter of low-pressure cylinder lft. 7}in, 
Diameter of high-pressure cylinder ... lft. lin. 
Stroke of piston fe eee. “vse lft. 3¥in. 
Boiler pressure... ... 160 1b. 
Total heating surface ss se se 592 square feet 
a.) re er 
Total length over buffers ar  —* 
eo aa 8ft. 4in, 
Tender, 


The tender bas six wheels 2ft. 9in. dia. 


Length of wheel base... 9ft. 2in. 
Total length over buffers 17ft. 9in, 
a. aa 8ft. din. 
Capacity, water... 1430 gallons. 
Capacity, naphtha... .. ... ... ... ... 330 gallons, 
eight in working order, with reservoirs 
aie 16 tons. 


The change from simple to compound, and vice versd, 
can be made instantaneously by the engine-driver without 
stopping the train. 

Besides these different classes of engines, Messrs. 
Cockerill exhibit a model of their principal coal mine near 
Seraing, showing the different seams and fissures, with 
shafts and galleries. In part of the model the overburden 
is removed, and a very clear idea is given of the strata of 
the coal. To complete the account I must mention 
their oe of artillery. This consists of light guns of 
the Nordenfeldt type, the largest being for a projectile 
3in. diameter. They are made of Martin-Siemens steel, 
and beautifully finished. The chief recent improvement 
consists in the manner in which the recoil is taken up, in 
one instance by springs, in others by hydraulic pressure. 
They also show the arrangement by which a gun 
weighing 34 cwt. can be transported on three horses or 
mules, together with twenty-four cartridges, each weigh- 
ing 54 1b. Special saddles are made, the first to take the 
gun, the second the carriage, and the third the wheels 
and axle, each animal having also to carry eight cartridges. 
The same size of gun, 1jin. internal diameter, is used 
on the Congo; and in the Congo building a large-sized 
model of a procession of natives may be seen carrying 
the different pieces, boxes of ammunition, &c., as well as 
a section of a steel boat also made by this firm. 








THE ENLARGEMENT OF LIVERPOOL-STREET 
STATION, GREAT EASTERN RAILWAY. 
No. I. 

Or all the great lines of railway having termini in the 
metropolis, the Great Eastern has the advantage of pos- 
sessing an area or territory of its own, the greater part of 
which is almost completely secured from the hostile 
incursions of its neighbours and competitors. If we place 
a railway map before us, and draw a line from Liverpool- 
street through Cambridge and Ely to ‘‘ The Wash,” at 
Lynn, it will be found that the whole of the districts or 
country, with one or two insignificant exceptions—lying 
on the right hand, or eastern side of the line of demarca- 
tion—belongs to the Great Eastern Railway system. In 
addition to thus holding the keys of our sea gates from 
Hunstanton to Southend, it is a matter of universal 
recognition that the metropolitan, local, and suburban 
traffic which flows into and out of the Liverpool-street 
station attains to a daily record, which is not only unsur- 
passed, but unequalled by any railway in the world. We 
are not, however, about to eulogise the Great Eastern 
Railway system, nor draw flattering comparisons—or 
which some might consider invidious—in its favour, in 
relation to our other great arterial routes of steam loco- 
motion. Such a course would be as unnecessary as it is 
foreign to our purpose. Before proceeding farther with 
our subject, we have first to return our thanks to the 
directors of the Great Eastern Railway, and to the engi- 
neer-in-chief of the line—Mr. John Wilson, M. Inst, C.E. 
It is to the latter gentleman we are indebted for the use 
of the numerous valuable plans and drawings, which have 
enabled us to place before our readers the illustrations 
necessary to explain the text of the present and future 
articles. It will, we think, be interesting gee A to 
passing on to the details of the widening of the Liverpool- 
street station, briefly to sketch out the salient features 
which mark the incorporation, subsequent amalgamations, 
and ultimate extensions which chronicle the past career 
and progress of the Great Eastern. 

Early history.—This railway, similarly to the ma- 
jority of our main lines at present terminating in 
London, was endowed at its formation with a title 
different to that which now pertains to it. Refer- 
ring to the railway annals of the early part of the pre- 








Company, now the Great Eastern, may be said to have 

been formed in the year 1835, and that its original line 

was from London to Colchester, and was partly opened 

for traffic in 1839. It may be mentioned that the first 

London line, namely, the Greenwich railway, commenced 

to run traffic over a portion of its route in 1836. This 

proves that the metropolis was by no means altogether to 

the front with respect to establishing priority in steam 

communication with the provinces, because the Stockton 

and Darlington promoted its first Bill in Parliament in 

1818. It was thrown out, a very common occurrence in 

those days, and one from which few of our main lines 

were exempt. Better fortune, however, attended it in the 

Session of three years later, and in 1825 the line was 

opened to the public. A similarly good fate awaited the 

Liverpool and Manchester line in 1830, though its first 

Bill, likewise, suffered defeat five years previously. That 

the expenses attending the formation and incorporation 

of our original large railway companies, both parliamentary 
and on other counts, fully sustained their present reputa- 

tion, may be gathered from the fact that in the case of the 
Eastern Counties they amounted to £45,000. This modest 
little sum was completely thrown into the shade by the 
outlay incurred by its more powerful neighbour, the 
London and Birmingham, now the London and North- 
Western, which amounted to £75,000, a sum total in its 
turn eclipsed by the Broad Gauge—as it should be—with 
its £88,000. Beyond the opening of further railways in 
East Anglia, including one in connection with the Cam- 
bridge line in 1840, nothing of very great importance 
occurred until 1844, when an Act of Amalgamation was 
obtained which included the Northern and Eastern Com- 
pany, and some smaller systems, under the comprehensive 
title of the Eastern Counties. Whether it was due to this 
amalgamation or other cause, it would appear that even 
at this early stage of its existence, the Eastern Counties 
evinced unmistakeable indications of material progress, 
since a couple of years afterwards, an Act was obtained 
for the enlargement of the terminus at Bishopsgate-street. 
Two years subsequently to this date, the Eastern Counties 
amalgamated with, or rather absorbed into its own 
system, that of the Norfolk Railway, which had con- 
structed the line from Brandon to Yarmouth. In the 
same year its capital was united with that of the Northern 
and Eastern Company already mentioned, and reached a 
joint total of £13,139,156. It was about this time also 
that arrangements commenced to be entered into with the 
Harwich Steamship Company, the felicitous results of 
which are apparent in intercontinental communication 
at the present day. About this epoch also, anxious 
glances began to be thrown in the direction of the Great 
Northern, and ‘the fear of interference on its part,” as 
the chairman of the Eastern Counties Company 
remarked at a half-yearly meeting held nearly half a 
century ago, induced the latter company to purchase the 
Enfield and Edmonton line, which was a separate under- 
taking altogether, at a premium of 5s. per share. The 
number of shares was comparatively small, so that the 
total extra sum disbursed did not exceed £450. In pur- 
chasing the St. Ives, March, and Wisbeach lines, the 
company was unfortunate, as although the premium per 
share was not over a couple of pounds, the line acquired, as 
may be seen from the map, is nearly parallel with another 
route, the property of the same company. It may not be 
generally known that the original gauge of the Eastern 
Counties Railway, as laid upon portions of both its 
Colchester and Cambridge permanent way was 5ft., sub- 
sequently altered in 1844 to the standard gauge of 
4ft. 83in. The rails weighed from 651b. to 75 lb. per yard 
run in 1849, and it is a little amusing to read, that ‘in 
the immediate neighbourhood of London the wear and 
tear of the rails was considerable, owing to the sledge- 
like action of the engines,” the weight of the said engines 
having been increased from 14 to 25 tons. 

Further progress.—After emerging from the fiery ordeal 
of 1848, though like its neighbours, whether friends or foes, 
not altogether with unscorched wings, the Eastern Coun- 
ties pursued its progressive career, with no event of espe- 
cial importance to interfere with it. It was not until 1856 
that the situation began to border on the comical, and, 
as it may cause a smile of amusement on the face 
of some of our readers, we may perhaps be pardoned for 
according a brief notice toit. A series of lampoons, skits, 
cartoons, squibs, satires, and pasquinades, accompanied 
by doggrel verses and all kinds of abuse, was launched 
with ruthless seurrility against this “ pariah of railways,” 
as one author—no doubt, somewhat unjustifiably—te:med - 
the company. Among the best of these—or perhaps we 
should say, the least objectionable—may be mentioned 
the challenge to the directors, real or assumed, of a 
gentleman of the name of George Hoy, practising 
professionally as a costermonger, offering to race his own 
carriage and horse, the proprietor on the box, against 
some of their business trains over the course frem 
Cheshunt to Waltham—a distance of about two miles. 
A very diligent search among the records and documents 
relating to this period has not resulted in the discovery of 
any evidence which would warrant us in assuming that the 
gauntlet of defiance so valorously thrown down, was taken 
up by the company’s champion. It is probable that the 
“potent, grave, and reverend signors ” at that time on the 
board of directors treated the challenge with contemptuous 
and sublime indifference. At any rate the two illustra- 
tions, one representing the triumph of the coster with his 
‘‘barrer ”’ and his donkey giving the go-bye to the train ; 
and the other, in which the trio are coupled up to the 
engine and merrily ‘“ walking off’ with the whole train 
of passengers, are full of spirit, and by no means badly 
executed. In the latter the attitude of the engine driver 
leaning with his arms folded, asleep against the coal, with 
the air of a man whose toils on earth are over, is not 
devoid of some artistic merit. Apologising for this 
digression we now return, aw serieux, to our subject, 
and in Table I. give a few particulars of the speed pre- 
vailing among the great lines of railway at that time. 
They are stated to be based on the authorised published 





sent century we find that the Eastern Counties Railway 





time-tables of the period; and although not put forward 
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: a great expense crossed the river—a Rubicon 
wit so ee the somewhat’ arrogant motto 
ve “[nvicta,” emblazoned on the escutcheon of the 
Guney side shore girders of the bridge, did not, in 
this instance, lead to victory, but ultimately only to Hol- 
born Viaduct. p : ‘ me 

People are very apt to imagine that railway termini, 
with perhaps @ difference in the mere size and general 
appearance of the roof, are very much like one another, 
whereas, as a matter of fact they are exceedingly unlike, 
and their arrangements for the arrival and departure of 
trains and management of the traffic vary in each separate 
instance. That there are certain guiding principles to be 
kept prominently in view when laying out the site of a 
large terminus, 18 well-known to both railway engineers 
po their professional colleagues the traffic managers, and 
it will be seen, as we proceed with our subject, that they 
have received their proper amount of attention in the 
planning and disposal of the station, offices, and build- 
ings, and the adjustment of the eighteen lines of track 
which find shelter within the ample area of the com- 
bined old station and its present widening, now practically 
completed at Liverpool-street. It will be seen from the 
« Key plan” that the former building and the widening 
constitute practically a single structure, enclosing within 
its external walls and boundaries an acreage under cover 
exceeding that possessed by any similarly situated edifice 
in England, and possibly, in the whole world. Important 
engineering works of this character and magnitude, 
erected in a metropolis of the dimensions and popu- 
lation of our own, are not the result in thought, word, or 
deed, of the deliberation of a few months, or the mere 
exercise of the ordinary abilities and experience of duly 
qualified professional men. They demand both in theory 
and practice, both in design and execution, inventive and 
constructive talents of a high order, and in addition, a 
special fitness for the particular class of work. We fully 
endorse the remark of the engineer-in-chief that the out- 
side public know little or nothing of the difficulties to be 
contended with, the obstacles to be overcome, the impedi- 
ments to be removed, the interests to be guarded, and the 
innumerable ‘devices, many of a novel character, to be 
resorted to in order eventually to bring to a successful 
termination a task of the magnitude before us. It was 
about ten years ago that it first began to become apparent 
that the old, or as we prefer to call it, the first half of the 
Liverpool-street station, big as it was, would be in a very 
short time inadequate to meet the requirements of the 
continually increasing traffic, and that speedy measures 
must be adopted to secure more land, as an additional 
site would be indispensable for the erection of further 
station accommodation. ‘To return, however, for a short 
while to the first part of the building opened in 1875, and 
toafew of the details pertaining to its setting out and 
general arrangements. 

Laying out railway termini.— There are three 
leading principles or methods available, which to a 
great extent govern the laying out of railway ter- 
mini. In the first, the booking-offices, waiting-rooms, 
and other station buildings are disposed alongside or 
parallel with the departure platform. Examples of this 
mode are to be found in the Great Western, the Great 
Northern, and its two immediate neighbours, and in 
most of the earlier stations. For ordinary through 
stations it is the only economical plan to adopt. Secondly, 
the same buildings occupy a space in the rear of the 
“dead end” of the “ tracks.” The word “track” will 
be used in future to signify a single line, or a single 
pair of rails. It is a good, accurate, and explicit term, 
which is more than can be said of all the words which 
our American cousins have taken the liberty to add to 
the language, and besides, prevents any confusion arising 
from the indiscriminate employment of the words “line, 
lines, single or double lines,’ when they are applied 
generally to a railway project, or system, and individually 
to the number of pairs of rails themselves. ‘The Charing 
Cross Station, Cannon-street, and the London, Brighton, 
and South Coast Station at Victoria, are among other 
instances of the class alluded to. A third method con- 
sists in the combination of the former two, for which 
the station of the London, Chatham, and Dover at 
Victoria may be selected as an example. The booking- 
offices and other rooms belonging properly to the main 
line are arranged according to the first plan, parallel 
to the departure platform, whereas the same buildings 
for the service of the local and metropolitan traffic are 
placed at the “dead end” of the tracks. It is obvious 
that in through stations the dead end principle is in- 
admissible, unless the station accommodation is placed 
either under or over the line. There are abundant 
examples of this fourth method, as it may be termed, 
on the Metropolitan and other underground railways, 
but very probably the arrangement is dictated more 
by necessity than choice. In the instances quoted all 
the companies are sorely pinched for space, and the 
employment of either the over or under, or both com- 
bined principles, effects a notable economy by utilising 
to the utmost the ground available for the site. There 
18 yet another plan according to which station build- 
ings may be set out, although it is seldom employed, 
Which consists in disposing the offices within an area 
Situated between the tracks. A disadvantage of this 
method in case of through stations is that either a 
subway or footbridge becomes indispensable, unless the 
usual prohibition against crossing the line is a dead 
letter. Passengers by the Great Western may be 
aware that a movable bridge, hauled up from under- 
neath one of the platforms at Paddington, is used to 
enable them to pass to another departure platform on 
the other side of a double track. 

Liverpool - street terminus. — A reference to the 
Key plan will point out that the first part of the 
Tiverpool street terminus was laid out on the com- 
pound principle, and that the local lines have their 
dead ends on. the north or outer side of the foot-bridge, 
the offices belonging to them being located on the southern 
orinner side of the same bridge. The main arrival and 








departure tracks Nos. 9 and 10 pass underneath the foot- 
bridge and have their station buildings and offices 
arranged alongside, in the space between the foot-bridge 
mentioned, and a second one at the back of the Great 
Eastern Railway Hotel which faces Liverpool-street. A 
somewhat different plan has been followed with respect 
to the laying out of the extension or widening, which will 
be described as we proceed. In the Key plan, the letters 
ADB represent what may be regarded as the line of 
demarcation between the first and second portions of the 
station, and also mark the course of the new wall, which 
extends from the end of the old wall at H, opposite to A, to 
B, the outside or northern corner of the Parcels Office. It 
was necessary in order to run this wall perfectly straight, 
to pull down a portion of the old one and rebuild it in 
line with the new. As originally constructed, iron semi- 
arches of the solid web or plate type were supported by 
the portion of the old wall subsequently demolished, which 
when rebuilt had been set back a distance sufficient to 
enable it to range flush with the new wall. The additional 
space was covered in by the ingenious device of adding 
semi-arches to those already existing, and thus roofing in 
the entire extra area. Before the old wall was permitted 
to be removed, it was stipulated that the whole of the new 
work should be completed. The portion of the old wall 
remaining is shown in the Key plan from F to H, and 
forms one side of the inclined exit roadway. At pre- 
sent, in addition to their vertical support, the arches 
may be said to be demi-encastré at their springings with 
the new wall, which has a total length from A to B of 
550ft. Measuring across the extreme width of the whole 
station from the frontage in Bishopgate-street Without 
at the point C to the exterior wall at E along the line of 
the south roadway of the Parcels Office, and the subway 
forthe gas company’s mains, the distance is 540ft., which 
gives 310ft. to the first part and 230ft. to the second or 
widening. 

A very good idea of the extent of the actual area 
covered in of the whole station will be obtained from an 
inspection of Fig. A, which represents a skeleton cross- 
section of the entire roof. A length of 40ft. must be 
added to the figured dimensions, to include the space 
marked on the Key plan, ‘shops with offices over,’ which 
form part of the present extension. The roof over the 
first part of the terminus consists of four spans, and 
was designed by the late Mr. Edward Wilson, the uncle 
of the present engineer-in-chief to the Great Eastern 
Railway Company. The two central spans measure 109ft. 
each, and the two side ones 46ft. 6in. and 44ft. 9in. respec- 
tively. It will be observed that at the junction of the 
larger spans, instead of the usual single pillars, double 
columns are employed spaced 5ft. apart from centres. 
This mode of construction distributes the total weight 
evenly on the two supports. The main ribs are con- 
nected by three tiers of trussed purlins, and the roof is 
glazed similarly to the new portion, on the ridge-and- 
furrow principle ; but it is unlike it in one detail, as it dis- 
penses with a screen girder. At the centre of the larger 
spans the rise is 24ft., and of the smaller8ft. For the former 
the principals are of the trussed type, but near the spring- 
ings the diagonal bars are removed and replaced by a 
solid plate web. In the side spans the principals are 
throughout of the plate description. 








IN DEFENCE OF THEFT. 

Our United States contemporaries continue to 
animadvert on the articles which have appeared in our 
pages concerning the theft of drawings. Obviously the 
truth is very bitter. Our words have gone home. The 
various excuses and comments made are at once in- 
teresting and amusing. The Boston Herald, the original 
defender of the theft, says :— 


We had occasion not long ago to remonstrate with the London 
ENGINEER for what we regarded as an uncalled-for eruption of 
abuse, directed at Americans, for the alleged ‘‘theft” of plans of 
the swift British torpedo cruiser Havock. We held that the 
securing of plans of foreign construction was a recognised line of 
military or naval activity, and mildly resented the imputation of 

rsonal dishonesty on the part of American intelligence officers. 

HE ENGINEER now retorts, with undisguised ire, by accusing us 
of defending “‘ theft” in general. While somewhat gratified at 
our perenne J genial contemporary’s apparent inability to attack 
our arguments, we must, nevertheless, call its attention to the fact 
that even a cursory reading of our words would show that they 
could not possibly be interpreted by an unbiassed mind as justify- 
ing ‘‘ theft” ix se. To use the word in this connection would be 
quite as absurd as to regard a military spy as an eavesdropper. 
We can see no reason why our attitude on the subject should be 
changed, and, while regretting THE ENGINEER'S loss of temper, 
still adhere to the language used in the editorial which has become 
the target for our contemporary’s shafts, 

In other words, the Boston Herald defends the theft 
on the principle that all is fair in war, and maintains 
that in the Intelligence Department of the United States 
Navy must be sought the thief. We have already stated 
our belief that the Intelligence Department had nothing 
to do with the theft, and the same thing has been 
strenuously asserted in the United States press. The 
American Machinist is quite frank, and a little sarcastic. 
It says:— 

News comes from Washington to the effect that the new battle- 
ship Texas has developed so many serious defects during the 
course of building that those responsible for her construction have 
almost given’ up hope of ever making the vessel entirely satis- 
factory. The plans of this vessel were purchased in England, and 
it is claimed that the delay in her completion—it is now about five 
years since the vessel’s keel was elie been caused by the 
discovery of one weakness and fault after another, which had to be 
remedied before work could proceed. The latest discovery in this 
line was made when steam was turned on to the two barri 
engines, the frames of which immediately broke. Before this, an 
soon after the launch, the boiler foundations were discovered to be 
weak, and the vessel had to be put in dry dock to remedy this 
fault. It seems to have been unnecessary for us to have paid for 
English naval vessel plans in view of our phenomenal ability to 
steal them, as set forth in THE ENGINEER ; but since all the vessels 
built here upon plans purchased in England have given trouble, 
while there has been very little trouble with the others, it will be 
seen to be the better plan for us to confine ourselves — to 
stealing ; the test of construction showing that those English plans 
which we buy are worthless, while those we steal are fairly good, 


Seriously, the simple fact is, however, that plans for anything which . 
are transplanted are not likely to turn out successful. We think it 
is altogether likely that complete plans of our most successful naval 
vessels sent to England would seem to develope there very serious 
defects, Plans of complicated structures are always, or should be, 
adapted to the equipment, methods, and materials of the place in 
which the work is to be done, and English naval vessel plans can 
never be reasonably expected to be so successful when executed 
here by our methods, = and materials as if executed at 
home, and the same could be said of any other plans made in 
whatsoever country. 

There is a good deal of common sense here; but it is 
searcely fair to hold English designers responsible for 
faults in American workmanship. We never heard before 
of barring engines in asteamship. We take it for granted, 
however, that what is meant is the engine employed to 
turn the main engines while in port. The frames were no 
doubt designed for the excellent material put into all 
English naval work. The American founders seem to 
have used rubbish. 

In another place the same journal says :— 

The fact that our Philadelphia shipbuilders, the Cramps, have 
asked of the British Government the privilege of submitting bids 
upon two of the new vessels which that country proposes to build, 
would seem to have considerable significance, no matter from 
what standpoint it is viewed. Upon the surface it looks as though 
the Cramps expected to be able to compete with the British ship- 
building concerns, a thing which has long been declared on both 
sides of the water to be impossible, though the Cramps have before 
declared their ability todo so, To our contemporary, THE ENGI- 
NEER, this request coming from American builders will undoubtedly 
seem nothing more than an attempt to get possession of the plans 
of an English vessel which could not be stolen. 

As a matter of fact nothing of the kind suggested itself 
to us. Very recently, however, we were told by an 
American engineer that there was no necessity either to 
buy or steal English drawings, as they could be had direct 
from the Admiralty by any big American firm offering to 
tender. We ventured to assure him that he was mis- 
taken, but he left us unconvinced. 








SCOTCH RAILWAY EXTENSIONS. 


Raiiway construction has for several years past been very 
actively prosecuted in Scotland, especially in the western 
part of the country. Apart from such large schemes as the 
West Highland Railway and the Glasgow Central Under- 
ground Railway, which have already been dealt with in our 
columns, quite a number of smaller, but still important, 
undertakings are at present in progress, or have only recently 
been completed. The principal of these is the Lanarkshire 
and Dumbartonshire Railway now making, in the hands of a 
number of energetic contractors, rapid headway towards 
completion. This line is being constructed by an indepen- 
dent company, but it will ultimately become part of the 
Caledonian system, giving that company an important footing 
in Dumbartonshire. The new line branches off the Glasgow 
Central Underground Railway at Stobcross, and passes west- 
ward in a fairly straight direction along the north bank of 
the Clyde to Dumbarton, the total distance being about 
fourteen miles. From an engineering point of view the 
structural arrangements necessitated by the junction of the 
two underground lines at Stobcross are of considerable 
interest. The main feature is a huge bell-mouth of brick in 
cement, with a length of about 138ft., the span widening 
from 29ft. to 60ft., and the arch rising 7ft.in the length. 
This chamber is said to be the largest of the kind 
in the kingdom, and its construction directly under- 
neath a portion of the North British Railway, over 
which more than 300 trains pass daily, was a work demand- 
ing the utmost circumspection ; but it was recently success- 
fully completed without a single mishap. The railway 
continues underground through Partick—except at the point 
where it crosses the river Kelvin—till the western extremity 
of that suburb is reached, when the line comes into the open, 
and remains so for the rest of its course. The underground 
way is formed for the most part of rubble-faced concrete 
side walls, covered by steel cross-girders, the spaces between 
being filled in with jack-arching of brick. The Kelvin is 
crossed by a steel-plate girder bridge, with three spans of 60ft. 
each, the construction of which necessitates the demolition 
of an ancient stone bridge, which is to be replaced by a steel 
lattice girder structure, with a single span of 90ft. From 
Partick the line runs on an embankment of moderate height, 
through Whiteinch to Clyde-bank, and thence between the 
Clyde and the Forth and Clyde Canal to a point near Bowling 
Harbour, where the canal has to be crossed, and:also the 
North British Railway, running immediately alongside the 
waterway. The works here being carried out are of con- 
siderable magnitude, including the complete rearrangement 
of canal terminal basins, as well as the construction of a 
concrete viaduct of fourteen arches and a swing bridge of 
110ft. span. In these alterations the engineers have had a free 
hand, as the Forth and Clyde Canal, and the portion of Bow- 
ling Harbour connected by locks therewith, are practically the 
property of the Caledonian Railway Company. The concrete 
viaduct of seven arches, each of 20ft. span, equally disposed on 
either side of the canal, is now being erected ; but the swing 
bridge has not yet been commenced. It willl, however, be ofthe 
hog-backed lattice-girder type supported on a water cushion, 
and provided with hydraulic slewing gear. The North 
British Railway will be crossed by a plate girder bridge, and 
also the turnpike road a few yards to the north. Thereafter 
the new line passes close along the base of the steep whin- 
stone cliffs behind the village of Bowling, where a large 
amount of cutting has been necessary. A little to the west 
of the village the line leaves the clifis and passes under the 
road, the level of which has had to be considerably raised to 
make this possible. A couple of miles further on, the North 
British Railway is again crossed at Dumbuck, and thereafter 
the new line runs along the foreshore of the Clyde till near 
Dumbarton, when it curves inland and joins the older rail- 
way about 500 yards east of the existing passenger station. 
From the foregoing it will be gathered that the new railway 
runs generally much nearer to the Clyde than the rival line. 
It will therefore, especially as it is in direct connection with 
the Lanarkshire coal, iron, and steel centres, be in a better 
position to deal with the traffic of the large shipbuilding and 
other works along the north bank of the river, and the num- 
ber of such establishments is certain to be increased by 
improved carriage facilities. Mr. Charles Forman, of Messrs. 
Forman and M’Call, Glasgow, is the engineer for the Lanark- 
shire and Dumbartonshire Railway, which is expected to be 
opened for traffic early next year, the total expenditure being 
estimated at £600,000. 
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have recently received important additions by the opening of 
two short lines of railway operated by the Caledonian Com- 
pany. The Barnton Railway is 2? miles in length, and 
connects Princes-street Station with Barnton Gates and 
Cramond Brig. Its construction was commenced about two 
years ago, and recently completed at a cost of £35,000. The 
Cathcart District Extension Railway, recently opened | 
for traffic, forms a complete circular connecting railway for | 
the southern suburbs of Glasgow. In 1886 a line was con- | 
structed from the Central Station to Cathcart, the distance | 
being about 2} miles. This line has now been extended by 
the formation of a loop line running through a number of | 
villages, and joining the original line at Pollockshields | 
Junction. The new line, which has taken three years to 
construct, and has cost over £100,000, is about 3} miles in | 
length. The Glasgow and South-Western Company’s hand- | 
some new station at Princes Pier, Greenock, is worth men- 
tion as showing the eagerness of the Scotch railways to 
cater for the coast passenger traffic. An expenditure of 
£42,000 has been incurred to bring the trains 200 yards 
nearer to the steamers than formerly, thus saving a few 
minutes in transference of passengers from rail to steamer 
and vice versd. At the same time the directors have been 
enabled to bring the accommodation and appearance of the 
station into accordance with modern requirements. 











TWIN-SCREW STEAMSHIP PRUSSIA, FOR 
THE HAMBURG-AMERICAN LINE. 


Tuts fine vessel, just built and engined by Harland and | 
Wolff for the Hamburg-American Packet Co., for its North 
Atlantic trade, is 445ft. in length, 52ft. beam, and 34ft. deep, | 
with a tonnage of about 5900, constructed to the highest 
class of the Bureau-veritas, as well as to the requirements of | 
the British and German Boards of Trade. 

She has accommodation for about fifty cabin passengers, 
whose state rooms on the bridge deck will be roomy and 
comfortable, and heated in cold weather by means of steam 
pipes. The saloons are also commodious and elegant, and 
fitted up in a most luxuriant style. In all the rooms, and, | 
in fact, throughout the ship, electric light is provided. 

The accommodation for steerage passengers is unusually | 
extensive, provision being made for two thousand two hundred 
and fifty emigrants. These will be carried on three decks, in 
separate compartments of twelve each, and a very efficient | 
system of mechanical ventilation will insure a constant | 
circulation of pure air. | 

In addition to the passenger accommodation, the Prussia | 
has very large cargo capacity, and will be provided with | 
every mechanical device for its rapid loading and discharge. 

Elaborate arrangements have been made for the carrying | 
of fresh meat from the United States, and refrigerating 
machinery of the most approved type has been fitted on 
board to preserve it in a frozen condition during transit. In 
addition, the ship has also provision for carrying 380 head 
of cattle. 

The ship is propelled by twin-screws, of manganese bronze, 
bolted to a cast steel boss, and placed extremely close together 
and overlapping—this feature being facilitated by the adop- 
tion of Harland’s patent hanging stern post. 

The engines, of which she has two complete sets, in 
separate water-tight engine-rooms, are of the makers’ well | 
known and tried triple-expansion type, supplied with steam at 
a working pressure of 175 lb. per square inch. 








THE CORROSION OF CAST IRON WATER MAINS. 





A SOMEWHAT peculiar case of external corrosion of two cast 
iron water mains has recently come under our notice, and 
will no doubt interest a number of our readers. It is a case 
in which results very similar to those which are now so 
frequently ascribed to wandering electric currents, that it 
receives additional interest in this respect. The pipes thus 
affected formed part of private service mains in the neigh- | 
bourhood of the Strand, and consisted of two separate 4in. 
main pipes in 9ft. lengths, running side by side, and placed at 
a depth of some 3ft. below the level of the ground. The mains, 
which were laid some twelve years ago, were surrounded 
chiefly by gravel and clay; but the portions at which the 
corrosive actions took place exclusively were embedded in 
cinders. The annexed sketch portrays the character of the 
wasting or pitting, and it will be observed that the holes 





| him, adopted high-tension alternating current. 
| ration of electricity is effected in this station by the | 
| most modern means, and, indeed, at every stage may be | 
| noticed advances upon previous practice. 


would almost appear to have been gouged out. 
is disproved by the number of lengths affected, namely, six. 


The defective portions were discovered owing to the pipes | 


having in some cases become so much reduced in thickness 
as to be unable to withstand the pressure within them. We 
have ascertained that there are no electric mains in the 
neighbourhood of the pipes, so that this phenomenon cannot 


have been produced by short circuiting or earthing. The | 


crown plates of steam boilers, upon which ashes have been 
employed as a non-conducting material, have been known to 





Corrosion of Cast Iron Water Pipe 


| suffer in a very similar manner where any moisture has been 


allowed to collect. Numerous experiences of this kind might 
be mentioned, and the partial conversion of the affected parts 
into plumbago have been also known, and it is quite possible 
some of those now ascribed to electrolytic action may be due 
to similar causes. 








THE PORTSMOUTH ELECTRIC LIGHTING 
STATION. 


Tue new station of the Portsmouth Corporation Electric 
Lighting Committee was, with due form and ceremony, 
opened for the public supply of electric power and lighting 
on Wednesday, June 6th, when at 4 o’clock upon that day 
the Mayoress of the ancient borough of Portsmouth, started 
the several engines, which at once began, without hitch or 


halt, to provide that light and power which is the object of | 


their existence. 

This is probably the most important provincial station for 
the supply of electricity, whether for light or power, in Eng- 
land. It has begun a career which will be watched with 
jealousy by some, with envy by others, with admiration “by 
many, and with keen interest by all engineers. 

The committee appointed by the Portsmouth Town Council 
—over which Mr. Alderman Ellis has presided with such 
advantage to his town, and to which was relegated the con- 
sideration of the electric lighting proposition about five years 
ago—must be congratulated upon the success which has 
attended its labours, and particularly upon the system which 


This, however, | 


one of the Ferranti machines, is capable of a present out. 
| put of 150 kilowatts at the same periodicity, though it may 

also be assumed that, like the larger dynamo, it will be able 
| to give a considerably larger output after it has been at work 

for some little time. It is similar to the machines already 
| working in the Cambridge electric lighting station with such 
| success, and large and important stations at Scarborough, 

Newcastle-on-tyne, and elsewhere have also been fitted by 
| the same firm. The two Ferranti alternators have been run 
in parallel with much success from time to time, but after 
the experience of Deptford, where machines designed by Mr, 
Ferranti, generating at different potentials, and of such 
difference of size as 300-horse power and 1500-horse power, 
are daily run in parallel without a moment's trouble or 
anxiety, we might reasonably have expected this, but we are 
very pleased to report that the two Ferranti dynamos and 
the Parsons turbo alternator can be put into parallel, and so 
worked at Portsmouth quite successfully. 

The current, which is generated at a pressure of 2000 volts, 
is transmitted to the street transformers at that electromotive 
force, and in these street transformers it is converted to 
| 100 volts, and passed into a low tension system to do the 
lighting for a radius of 300 yards or thereabouts round the 
transformer pit. 

The arc lighting of the tower, which is extensive and 
remarkably perfect, is done by means of current from the 
same dynamos, which has been commuted at the station 
by means of a Ferranti rectifier. No more perfect arc 
lighting can be seen than that at Portsmouth, and figures 
which we have before us nowshow that not only can arc lighting 
be brought very near to perfection by means of this system, 
but that it can be done much more cheaply than by any 
purely continuous or alternating system. 

The new station is remarkable for three distinctive 
departures from previous practice, which place it in the race 
of progress. (1) Slow-speed direct-driven high-tension alter- 
nators. (2) Street transformation by efficient automatic 
transformers. (3) Arc lighting by means of an interrupted or 
| rectified current. A detailed account of these we must leave 
| to future impressions, 











THE DANUBE REGULATION WORKS. 
By Beta von Gonpa, 

(Continued from page 474.) 

| THE road of Trajan was begun by the Emperor Tiberius, 
| and the Emperor Trajan continued and finished it in a.p. 103 
| with the aid of the Fourth Scythian and the Fifth Mace- 
| donian legions. The parts of the road cut in the rocks 
| are the existing evidences of the great determination of the 
| Emperor Trajan. 

| The performance of this magnificent technical work was 


it has adopted, through the advice of its engineers. At one | eternalised by the Romans with three commemorative tables. 


moment it seemed as though Portsmouth was about to | These are cut into the wall on the shore, in frames adorned 


| follow so many other corporations into an effete, low-tension | with fine relievos, of which some parts are still quite age 
| (possibly accumulator) system; but, fortunately for the | 0” the Table of Trajan—see page 502—in the Straits o 


old town, Mr. Alderman Ellis, at the right moment, decided | Kazan. 


against one adviser, and, relying upon those who now advise | 
The gene- | 


| 
The plant as at present constituted consists of two Ferranti | 
alternators of a type not hitherto associated with his name, | 
and of one turbo alternator and condenser by Messrs. C. A. | 
Parsons and Co., of Newcastle-on-Tyne, as generators. The | 
Ferranti alternators, which are each fixed directly on the | 
crank-shaft of a pair of compound horizontal Corliss engines, | 
built by Messrs. Yates and Thom, of Blackburn, have a re- 
volving field which may be said to act as the fly-wheel of the 
engines, and which is embraced in a mechanical fashion by 
the armature ring. The winding of the armature bobbins 
is parallel to the axis of the shaft, and is enclosed in a series 
of boxes which afford perfect protection against mechanical 
injury, and indeed most of the ills to which alternators have | 
until now been heir. The machines are designed for an | 
output of 212 kilowatts, but it is anticipated that they will | 
readily give an output much larger than this should they be | 
required to do so. The periodicity of these machines is | 
fifty, and the whole thing may be very fairly described as 
essentially a first-class electrical mechanical engineering job, 
and one with which we must deal in detail at a later date. 
The Parsons turbo alternator, which has been erected beside 











| 
| 


With the decay of the Roman Empire the Lower Danube 
lost for a long time its former importance. The migration of 
people caused the decay of the great creations of the Latines ; 
and after long centuries the Lower Danube became the scene 
of heavy struggles against the Turks, and many fortifications 
having been built there in order to impede the hostile army 
to advance, ; 

When the Turks were finally repulsed to the Balkan penin- 
sula, and the reign of Napoleon came to an end, and the war 
alarm ceased, and peaceful times came again, the attention 
of the Governments ;and Statesmen was directed again to 
the question of the improvement of waterways. The Govern- 
ment Council of Hungary had defined in 1816 the topo- 
graphical and hydrographical plan of the Danube, with 
reference to the frontier of the country to Csernecz in 
Roumania, and with this object a special bureau was soon 
established under the supervision of the Board of Public 
Works. But the surveys were begun only in 1823, and 
finished in 1838. These surveys embraced the study of all 
circumstances referring to the channel of the river and the 
current, and were executed so precisely and conscientiously, 
that they are still now the pride of the Hungarian hydro- 
technics. On the basis of these surveys particular plans were 
elaborated for the uniform regulation of the Danube; but 
these plans were not carried out. 


To he continued, 
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RAILWAY MATTERS. 
Tue Kolar Railway has recently been inspected by the 


‘ ty consulting engineer for railways, with a view to find- 
iad is safe for the running of night trains, 


TRackLAYING at the rapid rate of 10,000{t. in ten hours 

according to Engineering News, done on the Southern Pacific 

oats any’s line to San Luis Obispo, Cal., on May 3rd, in order to 
— its agreement to have trains running by May 5th. 


Tur Indian Engineer ae that the old bridges on the 
-arachi to Kotri section of the North-Western Railway are being 
won ‘ed, and the bridges are made to carry double line ; also that 
the Government intend dovbling the line on this section as soon as 
funds are available. ; . 

Tue Western Railway Commony of France is erecting 

new station in place of the old building at Montretout at Saint 
Cloud which is no longer adequate for the increasing traffic. 
Access will be gained to the new station, which will have a facade 
of 100ft., by a handsome stone bridge, 90ft. in span. Three 
months more will see the completion of the works, at a total cost of 
£12,000 sa) 

Tue Glasgow and South-Western Railway exhibit a 

weather report at the St. Enoch Station, Glasgow, which enables 
easure-seekers to decide on their day’s programme before 
Poking. The weather, including direction of wind, is given for 
a dozen most important places on the system, the information 
being transmitted by telegraph each morning between seven and 
eight o'clock. 

Tue scheme of railway construction upon which the 
Swedish Government has been engaged since the year 1855, was 
completed at the end of last year, and there is now unbroken com- 
munication between Malmié in the south and Gellivaara in Swedish 
Iapland. The mileage of the State Railway was increased by 447 
miles, bringing up the total to 1748} miles, The revenue steadily 
increases, having amounted for the year to £1,271,509, an increase 
of £27,777, or 2°43 per cent, over the previous year. 


Tur Brighton Line is probably in a better position than 
any other to express an opinion on the electric lighting of trains. 
They have sanctioned the equipment of eight new trains with 
electric lighting plant. It seems that the company is engaged 
in thoroughly overhauling its train-lighting arrangements, as 
they have decided to erect oil-gas works under the Pintsch system 
both at New Cross and at Brighton. So far, a preference for any 
particular system does not appear to have been formed, 


At the Crewe Engineering Works of the London and 
North-Western Company notices have been posted stating that the 
works will be put on full time, commencing immediately. The 
notices are limited, however, to only one month, but it is hoped 
that it will be continued permanently. The workmen have been 
on short time about twelve months, for a portion of which period 
they were working less than four days a week. There is more 
activity now in the workshops than at any time this year, and the 
prospect indicated by the largely-increased traffic receipts is more 
encouraging. 


In reporting on the collision which took place on the 
12th March at Castle Cary on the Nortb British Railway, when the 
ll a.m. up express passenger train from Glasgow to Kdinburgh— 
consisting of engine and tender, two third-class, two first-class, 
and one third-class carriages, and guard’s brake van, fitted 
throughout with the Westinghouse brake—overran the up home 
signal at Castle Cary at about 11.23 a.m., and came into violent 
collision with a train of fifteen goods wagons, which were being 
shunted back into an up siding, Major Marindin says :—‘‘The 
occurrence of such an accident as this, where, in broad daylight, 
upon a fine day, a light express train, fitted with a first-class con- 
tinuous brake, runs at high speed into a shunting train, upon a 
line nearly straight and level, should be well nigh impossible, and 
can be brought about only by breaches of the rules, and care- 
lessness, on the part of more than one servant of the company, 
most discreditable to those concerned.” 


A new light railway just over three miles in length, 
which puts the pleasant and rising watering-place of Lee-on-the 
Solent in direct communication with the oma railway system of 
the country, was on Thursday formally opened by the Countess of 
Clanwilliam. ‘‘ Four years ago a certificate of the Board of Trade, 
sossessing the force of an Act of Parliament, was obtained by an 
independent company for the construction of a new light railway 
line to Lee, under the Railways Construction Facilities Acts, and in 
1893 this contract was entrusted to the firm of Pauling and Elliott, 
of 28, Victoria-street, Westminster, who in a few months have 
successfully completed the line, which is laid with 601b, rails, It 
commences with a junction with the London and South-Western 
Railway at Fort Brockhurst station, on the line to Stokes Bay and 
tyde, and terminates at a station almost on the beach at Lee, and 
close to the pier. The engineer is Mr. P. W. Meik,C.E. The 
chairman of directors is Mr. James Willing, jun., and Mr, E. B. 
Ivatts has been appointed manager.” 


Mr. G. W. Hawxstey, Brightside Boiler and Engine 
Werks, Sheffield, whose plea for traction engines was noticed in last 
week's ENGINEER, again returns to the charge against the Highway 
Committee of that city That body, he says, is trying to prevent the 
removal by road of all loads of 15 tons and upwards. Mr. Hawksley 
says that since writing his last letter be had occasion to deliver a 
boiler 18 tons weight in the city. He did not send it by traction 
engine, but by horses, and on a broad-wheeled wagon. Nothing 
unusual, he says, occurred en rowte, yet the owner of the horses 
has been served with a notice of law for damaging the roads all 
along the way. Mr. Hawksley states that in Leeds, Manchester, 
and other large towns weights of 30 or 40 tons are regularly passed 
over the roads, and he contends that the policy of the Highway 
Committee is a deliberate blow at the Sheffield heavy trades, If 
Sheffield is to maintain her place in the manufacturing world, 
means must be found of keeping down working expenses, and Mr. 
Hawksley attaches great importance to the adoption of high- 
pressure steam as one means to that end. Thirty years ago, he 
adds, boilers were working generally at 30 to 60 1b. pressure; now 
it is from 100 to 2001b. working pressure. At the former period 
double-flued boilers were usually about 10 or 12 tons; now 20 tons 
is an ordinary weight. 


Tue statement concerning the Congo railway, which 
Was communicated on Wednesday to the Chamber by M, de Smet 
de Nayer as an additional inducement to it to pass the measure 
by which, under M. Beernaert’s Administration, a subsidy of 
10,000,000. was promised by the Belgian Government towards 
the undertaking, has, the Times says, caused great Radical outery. 
It appears that, instead of the million sterling at which the cost 
of construction was estimated at the outset, the railway will 
absorb two millions and a-quarter, and that its maintenance will 
require an annual outlay of £73,080, without putting aside any- 
thing towards the liquidation of the debt. The annual expendi- 
ture will thus exceed by £12,000 the receipts anticipated by the 
company, even at the somewhat prohibitive rate of £40 per ton 
and £20 per passenger for a distance of 248 miles—400 kilometres, 
Temper maintains, however, that when the line fora distance 
of 175 kilometres is in working order the railway can be profitably 
opened. So far, however, it has cost some £8000 per kilometre to 
construct and £100,000 for preliminary surveys, which have still 
to be carried on. The main obstacles to progress have been the 
climate, the soil, the conformation of the country, and the impos- 
sibility of finding capable workmen, Begun in 1890, it was only 
at the end of three years of almost superhuman effort that the 
work of pying the line from Matadi to Kenge, representing the 
frst section of 40 kilometres, was accomplished, 





NOTES AND MEMORANDA. 


WHEN a mixture of sodium dioxide and aluminium 
powder is exposed to damp air, spontaneous combustion ensues. 
If the mixture is moistened, a very high temperature is produced. 


At a recent meeting of the French Academy of Sciences 
M. A. d’Arsonval read a paper on “‘ Apparent Death Produced by 
Alternating Currents and Restoration to Life by Means of Artificial 
Respiration,” In the cases where death has apparently been 
caused by direct action of the current on the nerve centres, 
without lesion or destruction of the tissues, it is found possible to 
revive the patient by the treatment adopted with apparently 
drowned persons, 


Ar a recent meeting of the Teign Naturalists’ Field 
Club Mr, Alfred Chandler, F.R. Met. Soc., read eo on * Sun- 
shine Recording Instruments and their Uses,” and, amongst other 
things, exhibited one of the original sun-bowls used in Campbell’s 
first instrument. The date of this sunburnt bowl is for the half- 
year June 21st to December 21st, 1869, or from the summer to the 
winter solstices of that year, and it is one of those burnt by the 
solid glass lens, It is interesting to note that when the sun acted 
through the lens upon this bow] it was a period just before the sun 
spot maxima around 1870, 


THE recent earthquakes in Greece and Venezuela have 
been unusually severe, and the discussion of them has led Zngi- 
neering News to publish the following statistics of great earthquakes 
and approximate loss of life:—1158, Syria, 20,000; 1268, Cilicia, 
60,000 ; 1456, Naples, 40,000; 1531, Lisbon, 30,000 ; 1626, Naples, 
70,000; 1667, Schamaki, 80,000; 1693, Sicily, Catania, &c., 
100,000; 1703, Jeddo, Japan, 200,000; 1706, Abruzzi, 15,000; 
1716, Algiers, 20,000; 1731, China, 100,000; 1746, Lima and 
Callao, 18,000 ; 1755, Lisbon, 50,000; 1759, Baalbec, &c., 20,000 ; 
1797, Panama, &c., 40,000; 1822, Aleppo, 20,000; 1851, Milfi, 
Italy, 14,000; 1857, Callabria, &c., 10,000; 1867, Peru and Ecuador, 
25,000 ; 1875, Colombia, 14,000 ; 1883, Krakatoa, 100,000, 

At the general meeting of the Compagnie Parisienne 
d’Eclairage et de Chauffage par le Gaz the report stated that the 
volume of gas consumed in Paris and neighbourhood during 1893 
was 303,496,850 cubic metres—70,979,625 thousand cubic feet—less 
by 5,404,088 cubic metres—190,818 thousand cubic feet—than the 
quantity consumed in 1892, which had one day more, being leap 
year. Allowing for this fact, the diminution in the consumption is 
not nearly so great as that noticed in London, and bore chiefly on 
the second half of the year when there were so many fine and hot 
evenings. While the use of Auer incandescent burners increased 
the number of subscribers, it brought about a diminution in con- 
sumption. The use of gas for cooking, heating, and motive power 
is greatly extending, the ratio of day consumption to the total 
consumption having increased from 27°35 per cent, in 1892 to 28°71 
per cent, in 1893, 


IRREGULAR subsidence of the ground in which stone- 
ware pipes are laid, even when well surrounded by concrete, often 
causes failure of the stoneware sewer. It would be safer in such a 
case to employ cast iron pipes. A contemporary remarks that they 
have this conspicuous advantage over a square mass of concrete— 
that they present a much smaller surface to receive the weight of 
earth above. The chief difficulty arises from the additional cost. 
A 12in. diameter stoneware pipe sewer could be provided and laid 
in most localities for 3s. to 4s. per yard, exclusive of digging. It 
would require half a cubic yard of concrete to enclose one lineal 
yard of such a sewer to a thickness of 6in. from the top, bottom, 
and sides; and this would cost another 5s. or thereabouts per 
lineal yard. <A 12in. cast iron pipe, fin. thick, would weigh 94 lb, 
a foot, and could not be provided for much less than 18s, per 
ineal yard. There being fewer joints than in stoneware pipes, the 
cost of laying would be less. It might be done for ls. to Is. 6d., 
so that the cost would be more than double that of stoneware pipes 
surrounded with concrete. There are, however, — cases in 
which the use of steel or wrought iron pipes would be far the 
cheapest in the end. 


At the last meeting of the Physical Society, Professor 
W. Ramsay, F.R.S., read a paperon “The Passage of Hydrogen 
Through a Palladium Septum, and the Pressure which it Pro- 
duces.” After referring to the analogy between asmotic pressure 
of solution, and the behaviour of hydrogen and palladium, the 
author described the apparatus he had used in his experiments, 
and showed it in operation. A vertical platinum tube provided 
with a palladium cap is enclosed within a glass vessel, through 
which hydrogen or other gases may be passed, and outside the 
glass vessel is a vapour jacket, by means of which a constant tem- 
perature can be maintained. The lower end of the platinum tube 
communicates through a graduated capillary tube with an adjust- 
able manometer, which enables the volume of the enclosed gas to 
be kept constant. Great precautions were taken for insuring 
purity and dryness of the gases used. After filling the palladium 
and platinum tube with dry nitrogen at atmospheric pressure and 
the desired temperature, hydrogen was passed through the glass 
vessel, Some of the hydrogen permeated the palladium walls, thus 
increasing the pressure inside. After some time—usually an hour 
or so—the pressure attained a steady value, and the total increase 
was then Gamevel. Experiments were made with air, nitrogen, 
nitric oxides, nitrous oxide, carbon dioxide, carbon monoxide, and 
cyanogen in the palladium tubes, and in some cases the hydrogen 
was diluted with nitrogen. In all cases the maximum pressure 
of the hydrogen within the tube was less than that of the hydrogen 
outside the tube. 


ConcEeRNING the number of flour mills in the United 
States and Canada, the Minneapolis Record says it places the 
number in Canada at about 1000. There are probably, all told, 
about 1200 mills in this country. In the States the number is 
placed at beyond 15,000. Pennsylvania leads all other States in 
the number of mills, there being 2200; New York follows next 
with above 1300 ; Ohio, 975 ; Missouri, 810 ; Indiana, 750 ; Illinois, 
700 ; Michigan, 600; Wisconsin, 575; Lowa, 500 ; Tennessee, 490 ; 
Virginia, 460; Texas, 450; North Carolina, 405 ; Minnesota, 390; 
Georgia, 340; West Virginia, 335; Kansas, 320, running down 
from that to three for the district of Columbia. While Minnesota 
is fourteenth in the list, according to number, the capacity is 
beyond the capacity of any other State, owing to the larger size of 
the mills. The daily milling capacity of Minneapolis is about 
47,000 barrels, if run up to the highest possible limit. This, how- 
ever, is impracticable ; and, during the last year, the average 
production in this city was 67'8 per cent. of the total capacity. 
The average production of Duluth and Superior was 563 per cent. 
of the total capacity. The average production of St. Louis was 
48:8 per cent.; of Buffalo, 55°9; Milwaukee, 60:9 per cent. The 
average daily capacity of Duluth and Superior during 1883 was 
rated at 12,361 barrels. The year began with less than that ; but 
several mills were completed in West Superior during the season, 
and at the beginning of this year Superior had a capacity of 
12,000 barrels daily, and Duluth 6300 barrels daily ; St. Louis a 
daily capacity of 21,000 barrels; Buffalo, 11,000; Milwaukee, 
10,200. Baltimore has some 3300 barrels total capacity ; Phila- 
delphia about half as much ; Detroit about 2000; Chicago some 
4000 ; Kansas City above 2000; Cincinnati about 2000 ; Cleveland 
4000, and Indianapolis about 5000. Minneapolis in 1892 manu- 
factured 9,750,470 barrels of flour ; ina893, 9,377,635 barrels, The 
product of Minneapolis exceeded in both these years all the flour- 
producing cities separately, The production of this city was 
greater than that oF St. Louis, Baltimore, Philadelphia, Buffalo, 
Milwaukee, Toledo, Detroit, Chicago, Duluth and Superior, Kansas 
City, Cincinnati, Cleveland, and Indianapolis combined, and they 
are the leading flour cities outside of Minneapolis, The produc- 
tion of flour, to capacity, in Minneapolis in 1892 was 71°6 per cent. 
of capacity ; St. Louis, 51‘1; Buffalo, 64; Duluth and Superior 
together, 51 ; and Milwaukee, 71°3 per cent. 





MISCELLANEA. 


An Admiralty order has been issued directing her 
Majesty’s torpedo vessel Landrail to be despatched from Sheerness 
to London on June 29th to represent the Royal Navy at the openinz 
of the new Tower Bridge. 


WE are informed that Mr. George Pinkert, of Hamburg, 
the inventor of the ‘‘ Land and Water Tricycle,” intends going 
on his machine across the channel from Cape Gris Nez, near Calais, 
to Folkestone, probably at the end of this month, 


On Wednesday the South Staffordshire Institute of Iron 
and Steel Works Managers held their annual excursion, and visited 
the Manchester Ship Canal and the Liverpool Overhead Electric 
"a The party, together with their friends, numbered some 
560. 


THE Westinghouse Electric and Manufacturing Com- 
pany, in their recently-issued annual report, express great ex- 
pectations of their long-distance power transmission business when 
— 5000-horse power generators are in operation at Niagara 

alls, 


Tue Maldon Union Rural Sanitary Authority, Essex, 
at their meeting on May 29th, appointed Mr. H. G. Keywood, 
assistant in the Borough Engineer’s Office, Nottingham, as the 
surveyor and inspector of nuisances, at a salary of £200 per annum. 
There were 74 applications, 


Tue death is announced of Colonel Haywood, the chief 
engineer to the City Commission of S2wers, which office he had held 
for nearly fifty years. The special committee appointed to con- 
sider the filling up of the vacancy has appointed Mr. D. J. Ross, 
the assistant engineer, to the office. 


On the 31st ult. the annual conversazione of the 
Institution of Electrical Engineers was held in the Galleries of the 
Royal Institute of Painters in Water Colours, as on former 
occasions. Mr. Alexander Siemens, President of the Institution, 
— the guests, and so brought to a conclusion his term of 
office, 


On June Ist another new ironclad was successfully 
launched from the Admiralty-yard on the Neva, in the presence of 
the Tsar and an enormous concourse of people. The Times says 
the new battleship, which is called the Sissoi the Great, after an 
orthodox saint, has already been three years under construction, 
and will not be completed for another year at least. 


Ir is satisfactory to know that the Simla water supply 
is now in a condition to remove all apprehensions of water famine. 
The pumping engines at the waterworks are now delivering nearly 
130,000 gallons daily, while from the old catchment area 94,000 
gallons a day are reaching the reservoirs by gravitation. This gives 
a total supply of over 240,000 gallons, so that the station has water 
in abundance. 


Tue Anderlues Mining Company of Belgium is now 
putting down a new shaft not far from that in which the terrible 
accident occurred in March, 1892. On account of an underground 
fire at Height 670 N, in pit No. 7, of the Bellevue Colliery, owned 
by the Société de l'Ouest de Mons, it is feared that the workings 
must be definitely abandoned, and that fresh exploring works 
must be undertaken in order to maintain the output. 


OnE of the boreholes of the Lens Colliery Company 
was reported to have struck a diamond mine—not one of black 
diamonds merely, but real gems. It is only sufficient to add that 
the report appeared in a local paper, which was appropriately dated 
Ist of April. The news, however, made sufficient impression in 
Paris for the editor of the Echo des Mines to telegraph to M. 
Reumaux, general manager of the Lens Colliery, ‘‘ Est-ce un 
canard?” To which the reply came, ‘‘ Oui, 4 plusieurs becs.” 


THE alterations to the Bombay Dockyard, begun about 
three years ago, have been completed. The additions made area 
wet dock capable of accommodating eight vessels of the largest 
tonnage, a dry dock for the reception of three torpedo boats and 
light craft, and a tidal basin with a depth of 6ft. at lowest spring 
tide, with a wharfage area of 600ft. in length by 50ft. in breadth. 
The dock throughout has been deepened by about 7ft., and an 
additional length of 60ft. by 48ft. wide has been added. Indian 
Engineering says the total cost of these works amounted to about 
17 lakhs of rupees. 


Tue Technical Education Board of the London County 
Council has organised a series of trade conferences to discuss the 
subject of technical education in its relation to the various London 
industries. They will be held at the County Hall, Spring-gardens, 
S.W., during the months of Juneand July. The chair will be taken 
at 8 p. m. by Mr. Sidney Webb, Chairman of the Technical Educa- 
tion Board. The dates of meeting and the particular groups of 
trades to which the conferences will be devoted are as follows :— 
June 7th: The building and furniture trades. June 20th: The 
engineering, shipbuilding and metal trades, July 4th: The book, 
paper and —— trades. July 18th: The clothing, leather, 
chemical and miscellaneous trades. 


THE reconstruction of the Stockton Corporation Quay . 


is still exciting great interest there. SirAlexander Rendel, who was 
called in to advise, has laid plans and specifications before the 
Quay Committee, and the Committee have approved these and 
decided to advertise for tenders for carrying out the work. There 
was a lively meeting of the Corporation on Tuesday, when the 
minutes of the Quay Committee came up for confirmation, and 
certain members took exception to the fact that there was no 
estimate given as to the cost to be incurred, but the Town Clerk 
pointed out that it was not wise to make known the estimate, as if 
it were published there would be no tender under it. Ultimately, 
it was resolved that tenders for the work should be obtained. 


‘Tue ENGINEER,” says Reynolds’ Newspaper, “is very 
frank in its references to the International Miners’ Congress. 
Reynolds’ Newspaper has been so successful in exposing the hypo- 
crisies of modern life, that in latter years we hear much less of 
them than was formerly the case. The official organ of the great 
branches of industry connected with engineering in its latest 
number freely admits that it is impossible to run the industrial 
world on Christian principles. It says, ‘One and all work mainly 
for themselves ;’ and again, ‘The mainspring of human move- 
ments, actions, mental goings and comings, is self.’ Of course, 
this is an admission of the existence of war between the producing 
and the owning classes. It is always satisfactory to have your 
enemy say exactly what he means, and, therefore, THE ENGINEER 
is to be thanked for its admissions.” 


Art a meeting of the Manchester City Council on Wed- 
nesday, a long statement was made by Sir J. Harwood, deputy- 
chairman of the Ship Canal Board. He said it appeared that by 
the end of the next year, and probably earlier, there could be 
nothing left of the corporation loan to the canal, and that they 
might expect a deficiency of £146,862 in December, 1895. Unless 
some action of a very drastic character were taken the corporation 
would in 1896 have to find money for the interest on debentures. 
He stated this some time ago, and that it would necessitate a rate 
of about 1s. 8d. inthe pound. This was ridiculed at the time, but 
it turned out to be very near the mark, for the interest on 
£5,000,000 and the sinking fund which commenced in 1897 
amounted to 1s. 7}d. in the pound, in addition to which there 
would probably be other matters requiring serious consideration. 
The work of the future would be for men of special training, and 
he thought himself entitled to be relieved from further responsi- 
bility. e council adjourned for a week for further discussion of 
the report, 
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TAYLOR’S SELF-CONTAINED GAS-FIRED STEAM 
GENERATORS. 

Tuer problem of the best and most economical means of 
consuming coal in steam generators has been a subject of 
attention for engineers since at least the beginning of the 
century, but no general system of smoke prevention has yet 
been adopted. Great quantities of smoke are still produced, 
in spite of legal enactments for the suppression of the 
nuisance. Apart, however, from the unpleasant consequences 
of imperfect combustion, there is the equally important ques- 
tion of enhanced cost of steam production owing to waste of 
fuel. Every attempt, therefore, to improve the methods of 
consuming fuel must be of interest. 
culties in the way of a satisfactory solution of the problem 


is the fact of the variable power demanded from a given | 


generator. If cases were frequent in which an absolutely 


regular quantity of steam per hour were required, the arrange- | 


ments for burning economically and perfectly a given quantity 
of coal would be comparatively simple. This case is met 
, With in practice in the slow-running engines used in water- 
works, and there no smoke should be produced, but the problem 
is not at all so simple where the demands for steam are 
variable both in amount and duration. It may be taken for 
granted that if the gases produced by combustion of coal are 
suffered to impinge upon surfaces which are much cooler 
than themselves, it will be impossible to prevent smoke, and 
the best surface for the purpose is undoubtedly fire-brick or 
some equally refractory material. In many boilers the use of 
fire-brick in contact with the metal surfaces which are heated 
is objectionable, therefore many attempts have been made to 
keep the fire-brick altogether separate. Many boilers have 
been fired with producer gas, with good results and a saving 
in coal consumption, but there must inevitably be a consider- 
able loss of heat in all cases where the producer is at some 
distance from the boiler, and great care must be taken to 
avoid explosions in the gas conduit itself. If, then, the 
producer could be placed inside the boiler itself, or so close 
to it that the same brickwork which serves as the boiler 


setting would also serve for the producer, great economy | 

















| and its subsequent carbonisation to carbonic oxide. 
One of the chief diffi- | 


principle. Figs. 1 and 2 represent the arrangement as 
applied to a Babcock-Wilcox or other tubulous boiler. Fig. 1 
is a sectional elevation, and Fig. 2a plan. The small coal or 
burgy is charged into the hopper A, preferably about 2 cwt. 
at a time, and is discharged, by means of the lever, into the 
gas-producer B, in which a deep fire is kept. C is the 
clinker door, and D the ash door, which are closed by air- 
tight covers. A steam jet and air injector E is used to 
deliver air below the producer grate bars, and the delivery 
of air is thus under perfect control, and the fuel burns in 
layers, which cause the production of carbonic acid gas 
If the 
apparatus receives proper attention, no carbonic acid gas 
whatever should pass into the boiler flues. The whole of the 
gaseous products from the producer pass in the direction 
shown by the full line arrows over the bridge, and then 
descend. The whole of the setting is, of course, in fire-brick. 
So far, the gas is the same as that given off from the ordinary 
producer, and it is now necessary to mix it with the due pio- 
portion of air, and to cause combustion in the part of the 
apparatus best suited to supply heat to the boiler tubes. In 
order that the entrance of cold air may not cause a drop in 
the temperature of the rich gases, all the air used is caused 
to pass first through heated brickwork, and as the inventors 
prefer to dispense with the usual tall chimney stack, a fan is 
used to produce the requisite draught. This current is 
entirely separate from that produced by the steam jet, which 
merely feeds the producer. Referring to Fig. 2, it will be 
observed that there are two openings lettered F ; each of these 
is connected with the air-duct from the fan, and air passes 
along in the direction of the dotted arrows up the side flues G, 


| Fig. 2, and down the central flue H along the passage at the 


base of the setting, and through the pipes J into the combustion 
chamber L, having on its way become heated to a high tem- 
perature. The gases from the producer at the same time 
descend in the direction of the full arrows, and pass through 
the pipes K, and mix with the air in the combustion 
chamber I. It has been found thet the mixing of the gas 
and air is best effected by the mingling of separate streams 
in this way. The combustion-chamber L is kept at a white 


should result, and if the quantity of air be properly propor- | heat by the perfect oxygenation (of the gases, and the 


tioned to that of the gas, entire absence of smoke should 
ensue. 


These views led Messrs. Taylor and Lowe to design such 


an arrangement as we have just named for all the well- 
known types of boilers, but our space will only permit of our 
illustrating one of these, which we think best illustrates the 


heated products pass in the usual manner round the water- 
tubes, and so to the chimney. It will be observed that the 
whole of the fire-brick is entirely separate from the boiler 
a pe except at the points where the latter rests upon it, 
and thus free expansion is allowed for. 

The inventors claim that no trace of carbonic acid gas 


————————— 
passes out of the producer, and that no trace : 
oxide gas has been found in the chimney gases. We mttanle 
had an opportunity of examining a vertical boiler made = y 
a similar principle by the inventors, and used at the Cathe 
Hall works of the Epstein Accumulator Company he 
hopper was cylindrical, with its axis vertical, and the oo.” 
passed off up a central vertical group of small tubes Ag 
chamber, from which they descended by four larger rhe 
and discharged into an annular combustion chamber built f 
fire-brick at the base of the boiler. Air was injected into : 
annular chamber of fire-brick, where it was heated and then 
passed into the combustion chamber, where it mixed we 
combined with the gases. The whole of the products the 
passed upwards through four groups of small vertica] tubes 
to the smoke stack. The whole of the tubes through which 
the gases passed were entirely surrounded by water. No 
smoke was visible when we visited the place, but as we were 
unable to make any tests, we append a few results of trials 
made by well-known engineers. Professor Alex, B, 
Kennedy examined and tested a similar boiler some time ago, 
and Mr. D. K. Clark and Dr. John Hopkinson haye on 
separate occasions carefully tested the apparatus. 

The inventors inform us that with the boiler at Cadby Hall 
works alluded to above, the cost for coal consumption was 
only one-half of that previously required with the ordi 
Lancashire boiler, 

The boiler tested by Mr. D. K. Clark at the Cadby Haj 
works is rated at 30 nominal horse-power, and has a heating 
surface of 856 square feet. The shell is 6ft. Gin. diameter 
and 8ft. high between the upper and lower tube plates. The 
steam is collected in a horizontal steam chamber at the upper 
part of the boiler, 2ft. Gin. diameter and 4ft. 9in. long, The 
gas producer is 3ft. 9in. diameter and 5ft. 6in. high, measured 
from the grate to the lower tube-plate of the boiler. The 
grate area is 11 square feet. Six test trials were made, and 
the coal was charged in quantities of from 50 1b. to 120)b, 
each time. The working-pressure of the steam was 80]b, 
per square inch. 

The coal used for trials Nos. 1 to 5 was Garswood Hall 
burgy, of which the following is an analysis :—Carbon, 81:5 
per cent.; hydrogen, 4:0 per cent.; sulphur, nitrogen, oxygen, 
&e., 5°8 per cent. ; moisture, 1°7 per cent.; ash, 7:0 per cent.: 
total, 1000. The calorific value is 14,300 heat units per lb, 
of coal, represented by the evaporation of 14°8lb. of water 
from and at 212 deg. Fah. 

The following details are extracted from Mr. D. K. Clark's 
report :— 


nary 


Number of trials .. .. .. o «| 1 2/8 4 5 6 
Duration of trial, hours .. .. .. 7 8 i 7 6 7 
Coal consumed per square foot of 

grate, pounds... .. . 21°4 |10°2:33°3 32°8 28°75 56-4 


Feed-water, total evaporation per 
equare foot of grate, gallons . 1087°5 
Feed-water evaporated per pound of 
coal, as from and at 212 deg. Fah., 
ED “en-au es. ae oe owl @ Oe 
Average pressure in boiler per square | 
inch, pounds .. .. .. « «. 77 | 72) 81 


682 2054 1751°5 1508°5 2 


9°12:9°59 8°30 9°& 


72°5 | 83°, 75 


ois 





In the same report the following analyses of chimney gases 
are given :— 


By volume. By weight. 





Per cent. Per cent, 
Carbonic acid .. 5°21 7°749 
Carbonic oxide.. 0°00 0-000 
Oxygen ae “26 14°17 15° 266 
Nitrogen 80°62 76°985 
100°00 100° 000 


The absence of carbonic oxide will be noticed, but it is 
obvious that on these trials too much air was passed into the 
furnace, as the percentage of unconsumed oxygen is high. 
This would of course have a cooling effect, and would lower 
the efficiency of the apparatus. With respect to the system 
of gas = in the boileritself, we may refer to the method 
which has been employed by the London, Brighton, and South 
Coast Railway Company forthe locomotives working the express 
trains to Brighton. Before leaving Victoria, the fire-box of 
the engine is filled with about 11 cwt. of coal, the fire being 
made up two hours before the train starts. The engine is 
brought to the train with a black fire, and after the stoker 
has pushed a dart through the whole depth several times, 
the fire is not touched until Brighton is reached. On arrival 
there is a very iow fire, and if the train is delayed on the 
road the whole process of gas production is spoiled and 
ordinary firing has to be resorted to. The ashpan doors are 
made air-tight, and the front one is never opened unless 
absolutely necessary; the whole admission of the air is 
regulated by the back damper and the fire door. This is a 
case of a fire-box acting as a gas producer, but no greater 
distance than from Victoria to Brighton can be accomplished 
in this way, as the fire would need to be disturbed. 

The design of Taylor’s smokeless boiler appears to us to be 
a step in the right direction towards improved efficiency. 
We understand that a syndicate is now being formed to work 
the system. 








CANALS AND NAVIGABLE RIVERS OF ENGLAND AND WaALeEs.—We 
have received from the publishers a copy of the new map compiled 
by Mr. L. B, Wells, M.I.C.E., late engineer to the River Weaver 
Navigation, which for the first time places in the hands of engi- 
neers, a complete map of these navigable waterways. The canals 
and rivers are of different widths and depths, and therefore of differ- 
ent carrying capacity, are shown by lines of different thickness, while 
those, which may be considered derelict are practically abandoned 
canals including those in the hands of railway companies, are 
shown by dotted lines. The map is accompanied by a legend 
which gives the names, er (eg! positions, and ownership of these 
canals, and is one which will be found of great value and importance 
to those now engaged in the Canal and Railway Rates Enquiry, and 
in investigations as to the possibilities of existing and projected 
inland waterways. Messrs. Geo. Falkner and Sons, Deansgate, 
Manchester, and 181, Queen Victoria-street, London are the 
publishers. 

Mason COLLEGE ENGINEERING Socrery.—A general meeting of 
the above Society was held in Mason College, Birmingham, on 
Wednesday, May 23rd, Mr. R. J. Richardson in the chair. A 
paper on “Ironfounding” was read by Mr. John Ashford. The 
author remarked the small amount of scientific information obtain- 
able on this subject, pointing out that to a great degree the 
cegee on experience of the workman is still solely depended on. 

e aeteele of moulding with greensand and dry sand were 
explained, and the various foundry sands and their preparation 
described. The relative advantages of mixing sands in the pug 
mill and by the Schultz mixer were discussed, the author point- 
ing out the great economical efficiency of the latter. Stereo and 
late patterns for repeat castings were shown and their use fully 
illustrated, the author concluding with a full description of the 
Lieder moulding machine, a working model of which was shown. 
The paper was illustrated by various models and drawings, and 





was followed by a discussion, in which Messrs, Richardson, 
Hawkins, Winn, De Villiers, and Waynforth took part, 
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SINGLE-CYLINDER SEMI-PORTABLE ENGINE 


MR, R. G. MORTON, ERROL WORKS, PERTHSHIRE, ENGINEER 
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MORTON’S SEMI-PORTABLE ENGINE, 





Asove we illustrate an improved single-cylinder semi- 
portable engine, made by Mr. R. G. Morton, Errol Works, 
Perthshire, from the designs of Mr. Duncan Morton. The 
materials used in its construction are of the very best 
quality, while the fit is perfect, and the finish leaves 
nothing to be desired. The cylinder is of hard, close- 
grained metal, steam jacketed by means of a 24in. annular 
space run round it and forming a dome, from which it derives 
a constant supply of dry steam. The jacket is drained back 
to the boiler. The slide valve is of the double-ported Trick 
type, and can be examined while steam is up. By removing | 
the dome cover which forms the safety valve seat, the regu- 
lator and throttle valve can be examined and adjusted. The 
piston is cast hollow, and fitted with two Ramsbottom spring 
rings. The piston and valve rods are of steel, the connecting 
rod and crosshead of finest scrap iron. All the working pins 
and joints are thoroughly case-hardened. The crank shaft, | 
which is of steel and runsin heavy gun-metal bearings, is 
larger in diameter at the dip than in the body of the shaft. 
The governor, which is of the cross-armed type and loaded 
with a centreweight, controls the speed of engine by acting 
directly on a throttle valve. The feed pump is continuous 
acting, and is fitted with very large valves which rise only 
tin., thereby reducing wear and tear to a minimum, and 
working noiselessly. In addition to the feed pump a graduating | 


type, has a cavity in which oillies. Across the bearing rests | 


a cotton wick which distributes the lubricant. | H 


It is claimed that the bearing is very cheap, that there are | 





i ETCHELL’S SHAFT BEARING 


will find, as before, that there is no scope for theoretic. knowledge. 
e may work for twenty years, and build a dozen types of loco- 


motive, and never make a single calculation. Neither he norany- 


one else wants to know how. thick the shell 
plates should be, or how close the stays or 
how thick, or how many threads to the inch. 
All that was settled years and years ago ; a 
little taking out of quantities is all the 
figuring that is needed. Even in the matter 
of testing, the whole affair is cut-and-dry for 
him. The one essential is —that he should 
be able to turn out the greatest possible 
quantity of work. 

Now | assert, withont fear of contradiction, 
that there is no scope for the display of scien- 
tific attainments in mechanical engineering 
in the present day. It is simply a matter of 
pounds, shillings, and pence. Machinery is 
no more scientific than blankets or tea. I 
hear it urged that surely such mechanism as 
that of the Havock, let me say, is certainly 
the result of science. I answer that it is 
not. It is the result of trial and error ; 
the result of long and costly experiment. 

: : It is simply a survival of the fittest. I 

e do not hesitate to say that there is nota 

<2 portion of the machinery of a torpedo boat 
whose dimensions have been arrived at by 
calculation. Does anyone suppose that the 
steel framing has been calculated at so 


injector is provided, which can be regulated for any supply. | no oil cups and no drip, the arrangement preventing oil from | many tons per square inch of section Not a bit of it. Does 


The boiler is of the locomotive type, and made throughout 


of the finest Siemens mild steel; all riveting is done by | 
machinery. All plates are flanged with large corners. The | 
proportions of steam and water space are ample, and the | 
firegrate is unusually large, being specially arranged for 
burning inferior fuel. This type of engine is made in all 
sizes, and with or without automatic expansion gear. 








ETCHELL’S “NON DRIP” SHAFT BEARING. 


We illustrate herewith a shaft bearing, Etchell’s patent, now 
being introduced by Messrs, Hudswell, Clarke and Co., of 





Leeds. The engravin i 
gs are almost self-explanatory. It will be 
Seen that the brass, which is of the swivelling, or self-levelling 





running along the shaft to the outside of the bearing; one | 
supply of oil will last for six months. | 


anyone imagine that they will find in a book a rule based on 
calculation that will give them the dimensions of a torpedo boat 


| crank shaft,or of a leading axle of a modern express locomotive? If 








| they do they have everything to learn. All the so-called special 


| mechanism that we see around us has grown. If there are any 


LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions of our | 
correspondents. ) } 





ENGINEERING AS A PROFESSION. 


Sir,—As you have invited discussion on the subject of 
‘‘ Engineering as a Profession,” I see no reason why I should not 
call a spade a spade, and tell a few plain truths for the benefit of 
others like ‘‘ Pater,” whether they are acceptable or not to pro- 
fessors or to mechanical engineers as a body. As to civil engineer- 
ing, which I have heard profanely defined as “glorified road- 
scraping,” I have nothing to say, because I know next to nothing 
about it. Ne sutor ultra crepidam—let the cobbler stick to his 
last. I proceed to consider the position of the ingenuous youth 
who has been trained in a college, and has “gone throvgh the 
a forsooth, as a gentleman apprentice. 

i 





8 Lape ager if he has a head upon his shoulders, has made 
good use of his time. He has learned a great deal, and I shall 
assume that he finds himself placed in the position of manager of 
a department. The first thing he discovers is that the firm «m- 
ploying him make, let me say marine engines, by the dozen, and 
that they are all alike in every respect save size. There is a dis- 
tinct set of patterns for each size of engine, and from one end of 
the year to the other engines are built from these patterns. Now 
and then small changes are made, never when it is possible to 
avoid them. None of my young engineer's college training is ‘of 
the smallest use to him. e sole object of his existence is to get 
the largest quantity of work turned out on the old lines at the least 
cost. This is a science in itself, but it is never taught in colleges , 
or schools, or books. 
If any young man gets into a locomotive shop on a railway, he 








| rules extant that can be taught, they have been deduced from the 
| machines, not the machines from the rules. As for the other 


machinery of the world, it is all cut and dried. Nothing is taught 
in college or school that is of the least pecuniary value in this 


direction, 


‘*Oh,” but it will be said, ‘‘look at the new machines, look at 
the oil engine for instance.” When I hear this I always laugh, I 
cannot help it. The oil engine has emanated from men who have 
had no scientific training. One of the best is the invention of a 
medical man. There is nota college professor in existence who 
ever invented one, or even hinted that one was possible, 
I do not think that any knowledge of thermodynamics 
has ever come to the aid of anyone making them. I do 
not believe that the makers of the best oil engines in the market 
could pass an examination in such subjects as those recently dealt 
with in your pages by Dr. Lodge. The scientific side of mechanical 
engineering has no existence out of the brains of professors, 

I have said I would call a spade a spade, I doso. Mechanical 
engineering in the present day is not a profession, it isa trade. It 
has only one aspect, the commercial. It has been found that there 
is no money, but very much the reverse, in scientific mechanical 
engineering. What the young engineer wants isa knowledge of 
men; great forethought; an infinite grasp of the future, its 
eventualities and possibilities, discipline; organisation ; zeal ; 
perfectly in tune with every surrounding note, order. Let me 
explain. If work is to be turned out in quantity no department 
of the works must be idle; none run overtime to supply the 
demands of the remainder. The turnery must not be idle, waiting 
on the foundry for castings. The erecters and fitters must not be 
kept standing because they cannot get the work from the turners 
or planers. Just think what this means in a large establishment. 
Is it possible to overrate its importance? I tell you, Sir, and I tell 
your readers, that it is in this matter of keeping all going together 
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that success lies. Firms have been ruined in a couple of years 
after long periods of prosperity, ay because of a change of 
management. I have known men to be dismissed because, for- 
sooth, they were not engineers, and I have known the same men 
to be sought out and implored to return. Of course I cannot give 
names, 

All this is quite outside a college training. It is not at all 
outside the training to be had in works. Ifa young fellow keeps 
his eyes open, he will soon find out why he and his mates are 
working overtime, on the one hand, or, on the other, are trying to 
ferret out jobs to keep them from being idle. Of course, if a 
young man does not keep his eyes open he will not see these 
things. 

Now, Sir, in all this I have not referred to the question whether 
mechanical engineering is a good profession or not. I hold that 
it is not a profession at all—that it is a trade or business. But I 
will go on to add that it is simply first-rate for those who have 
really learned it. A good manager who can get out work up to 
the mark is worth his weight in gold. There is a never-ceasing 
demand for good men, but scientific mechanical engineers are 
simply a drug in the market. The Admiralty have been for years 
training engineers, and making men of science of them. They are 
now beginning to find out that all this is worse than useless, and 
that what suffices to pass the Board of Trade is good enough. 

Perhaps at another time, with your leave, I may have a little 
more to say. Meanwhile, I should like to hear somebody else 
who will take the other side, and let us hear what the commercial 
value of a scientific training is, though I fear this is expecting too 
much. DENARIUS. 

Manchester, June 5th. 





Str, —‘“‘ Pater’s” letter deserves the attention of other paters and 
their sons, who propose to take up engineering as a profession. 
Parents who have had non-commercial careers, such as military, 
naval, clerical, and medical men, are too apt to gauge the advantages 
of the profession through contact with those who have been 
successful. Technical education is of value to every engineer, but 
that it is not absolutely essential is shown by the numbers of great 
engineers who have succeeded without it. This fact is overlooked 
more and more every day, and theoretical training seems to be 
introduced to avoid so-called shop drudgery, while it is the experi- 
ence of this shop drudgery which is the key of engineering. Many 
lads are sent to work who loathe the sight of the shops, and 
seldom succeed in becoming more than draughtsmen. In using 
this term I do not refer to those engineers who through circum- 
stances are compelled to work at the board for a draughtsman’s 
pittance. At present quantity, not quality, rulesthe market. Your 
able article on ‘‘ Design and Repairs” is, I regret, too true, and 
points to the fact that not only are many draughtsmen ignorant 
of the practical uses of machinery, and the principle of construc- 
tion, but that the managers and principals are alike ignorant of 
the working of machinery they sell. The cause of this is not far to 
look for—it is simply the training. Of the large number of young 
men who enter the lists for engineering fame, only about one- 
fourth find workshop pursuits tasteful, and a large number of 
these fail through want of physical robustness; consequently their 
training must be either in the drawing-office or a college. 

Such young men flood the market, and often obtain employ- 
ment in preference to better men because they can make a draw- 
ing a little faster and neater, and will take a smaller wage than 
the man with shop experience, and also because so many engineering 
concerns are run by purely commercial men, whose only qualifica- 
tions generally are cash or interest, and who imagine engineering to 
be a series of calculations. No account is apparently given to the 
cost of drawings made twice over, or the extra cost of unnecessary 
machining due to faulty designs, or the unfitness of machinery to 
do the work. While this lasts, young men cannot be blamed for 
following the less arduous college course, which only fits them for 
the board, generally at a salary less than a labourer, which from 
a monetary point does not justify the expenditure in costly 
college courses. They may eventually drift into positions of trust, 
at salaries which are a disgrace to those who pay them. I instance 
a firm who offered for the management of a works employing 200 
to 300 hands, a salary of £200 to £250 per annum—about what a 
good plater can make at his trade. Through bad work and faulty 
design, this firm has had to make good machinery which must 
have cost many hundred pounds. Some day when too late they 
will realise their mistake. I do not imply that this is universal, 
but it is as well to know that, taking it all round, engineering is 
about the worst paid and hardest-worked profession there is. 
After years of struggle at a salary which barely pays for living, 
mest engineers find themselves nearing the coveted position of 
trust, which often they do not get; many have, therefore, to end 
their days in bitter disappointment at a salary of £100 to £150 per 
annum, while the few who get the plums find them cut down for 
their benefit to £300 or £400 per annum—about the pension of an 
officer who would have probably retired at the age when the engi- 
neer has worked for and won his prize. 

I do not wish to criticise employers on the salaries they pay. 
Times are bad, their profits are uncertain. One cannot blame 
them in struggling to cut their expenses down, but I think it is only 
right parents and lads should know that in following one of the 
finest, most interesting, and absorbing professions, that for a liveli- 
hood it is bad, that the door to good appointments is closed as a 
rule, without both large interest or capital. Chance may favour, 
and has favoured many men, but should not be relied on. Parents 
should, therefore, think twice before drifting their sons into an 
over-stocked and under-paid profession, and would do better to take 
the advice of those who may employ them, or from those who, l*ke 
myself, are trying to make a living at it. 


May 30th. MECHANIC. 





BELLEVILLE BOILERS. 


Sir,—We find that reports are being spread by persons who are 
evidently fearing the competition of the above boilers with those 
of the ordinary type, to the effect that the Lords Commissioners of 
the Admiralty have counter-ordered the large contracts that they 
have already placed for the manufacture of the Belleville boilers. 
There is absolutely no foundation for these reports, and as agents, 
and holding a concession for the manufacture of these boilers, we 
shall be glad if you will give publicity to this letter. 

For MavpsLay, Sons, AND FIELD, LtD., 
Wa ter H, Mavups.ay, 


London, S.E., June Ist. Chairman. 





THE BOARD OF TRADE UNIT OF ELECTRICITY. 


Sir,—The Board of Trade unit of electricity is 1000 watts, that isa 
kilowatt, and I know that 746 watts = 1-horse power. 

Now a watt is got by multiplying volts by ampéres. The volt 
stands for “ pressure,” and the ampéres for ‘‘ quantity.” In old 
times the term Coulomb was used, but as it was not the unit of 
electricity, but the unit of current that was to be measured, 
Coulomb was disused, and ampere was made to imply the second. 
That is to say, the ampere stands for the quantity of electricity 
given off per second by a dynamo at the stated pressure in volts. 
All this is very clearly set forth in MacFarlane’s ‘ Physical 
Arithmetic.” 

Now, what I am at a loss to know is, what does a Board of Trade 
unit mean electrically ? Curiously enough, I have consulted electrical 
engineers and they tell me they really do not know, that it never 
struck them before. The question is this, is the kilowatt a time 
quantity ornot? To put the question another way, suppose I havea 
dynamo with an output of 40 ampéres at 2000 volts. That means 
2000 x 40 = 80,000 watts, and represents baad = 107-2-horse 

7 
power. Now, I want to know how long will that machine take to 
deliver 80 Board of Trade units? So far as I can see, inasmuch 
as all the quantities are expressed in seconds, it appears that the 





machine will deliver 80 units per second, or 4800 per minute, or 
288,000 per hour. This cannot be right, because at 6d. a unita 
single dynamo would earn a colossal fortune in one night. If we 
suppose that the minute is the factor, then the income would be 
£12 per minute, which again is nonsense. If I take the hour as 
the time, then the machine will earn £2 an hour, which is reason- 
able. Nominally, the Board of Trade unit is 1000 watt hours. But 
the watt has nothing to do with hours; itis a seconds quantity. 
Then I want to know what has this to do with the kilowatt ? ti 
seems to me that the unit is really 3,600,000 watts. The whole 
affair is very confusing. Will any reader of THE ENGINEER help a 
perplexed Town COUNCILLOR, 
June 6th, 





PILES AND PILE DRIVING. 


Sir,—I have read the pusstiont pune by Mr. J. R. Baterden, 
Assoc. M. Inst. C.E., on ‘* Piles and Pile Driving,” and am glad to 
see this much neglected subject so — and ably dealt with. 
Having had large experience in various kinds of pile driving in 
many parts of the world, I venture to offer the following remarks 





which you may possibly consider interesting to your readers. With 
reference to the shoes, I have always found that when the piles 
have to be driven through difficult ground, the straps of wrought 
iron should not be riveted to the casting, but simply ran through 
slots left in the casting and then bent to required angle, one piece 
of iron forming two straps. In this case no rivets are necessary, 
and I have never known a strap to break or come off when the 
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shoe has been properly fitted on, which is of paramount importance. 
As to pile rings, I have always found that a heavy ring is the most 
efficient, made to following general section, having smallest dia- 
meter in centre, as shown by dotted lines. Pile should be headed 
more or less. In driving sheet piling in troublesome ground, 
it is an excellent plan to drive simultaneously two piles by two 
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engines, one at each end of the bay, and next each counter pile. 
having a pair of pitch pine plank walings secured together at such 
a point on the piles as that when the latter are driven to the required 
depth the walings shall be, say, 3ft. or 4ft. from the bottom, and 
so form a guide for the remaining piles of the bay, which can all 
then be pitched and lowered to within, say, 6in. of the bottom, 
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leaving a space for the wedge pile in the centre of bay. In this 


space a chock should be placed, and all the piles wedged tightly up 
on either side to the counter piles, and then driven. 

The following is a plan of counter piles and sheeting of one bay— 
all whole timbers. 

A and B are the two sheet piles first driven, and to which are 
attached the plank walings close underneath the permanent bottom 
waling at low water. 

These planks are bolted to the sheet piles A and B, but a hori- 
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zontal slot is made in the planks to allow of play in case the bay is 
not quite rectangular. The planks come slightly on counter the piles, 
which thus serve as guides. 

As Mr. Baterden remarks, the subject of pile driving is a very 
extensive one, and a great deal remains to be said ; but I will not 
now take up more of your valuable space, SaML, H, AGNEw, 

London, June 2nd. 


W 
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INERTIA OF THE RECIPROCATING PARTS OF A STEAM 
ENGINE, 

Sir,—The very simple gray hizal construction of Professor J. F. 
Klein, Lehigh University, for th» determination of the acceleration 
of the piston of a steam engine, seems to be little known on this 
side of the Atlantic, as several new text-books have appeared since 
its publication—Journa/ of the Franklin Institute, September, 1891 
—in which the analytical treatment of the subject is given, or the 
less simple graphic method of Ritterhaus, 

The following is Klein’s construction :—Let O A and A B be the 
crank and connecting-rod in any position. Let the lengths of the 
crank and connecting-rod be + and / respectively. Produce the 
connecting-rod B A to cut the perpendicular O E to the line of 
stroke. With A as centre and AE as radius drawacircle; on 
A B as diameter draw another circle, and let the common chord of 


SS 
a 
Then F 0 jg th 
as OA represents 


the two circles cut the line of stroke in F, 
acceleration of the crosshead to the same scale 
the centripetal acceleration of the crank-pin, 
The demonstration is as follows:—The motion of the or 
B may be compounded of two motions: (a) A motion of rotbend 
velocity V in the Sark circle; (l) a motion of rotation peo 
: eae 3 i . Mm 
A with angular velocity AT The acceleration due to the Motion 


(a) is = and is in the direction AO. If the scale of Velocity bg 

r yb 
chosen so that V is represented by the length A 0, the 
tion The com. 


7 
ponent of this acceleration in the direction of the connectj 
will then be Ag, Og being drawn perpendicular to A f, 


Accelerg. 
- may also be conveniently represented by AO, 


ng-rod 
Ths 





radial acceleration due to the motion (i) is rec 
the same assumption as to scale, will be represented by the length 
AF _, Sie: 

AB J A, since -. AB 

to (/) has no component in the direction A B. Adding, the com. 
ponent of B's acceleration in the direction BA is fy. But 
obviously, the total acceleration of B is in the direction B 0, and 
must therefore be equal to F O, since fy is the component of F 0 
in the direction B A. 

If an ordinate be drawn from B of length equal to F 0, and the 
construction repeated fora number of different crank-pin positions 
the rectangular curve of piston acceleration is obtained. ‘ 

Klein’s construction does not fail, as Ritterhaus’ does, at the dead 
points. 

If w be the weight of the reciprocating parts per square inch of 
piston area, and f be the acceleration, the steam pressure in pounds 


1, and, making 


Aeé 


The tangential acceleration due 


per square inch required to accelerate the moving parts is 


Guilds Central Technical College, 
May 31st. 


ARCHD, SHARP, 





PORTLAND CEMENT-MAKING MATERIALS, 


Sir,—Permit me to call your attention to an inaccuracy in 
** Molesworth’s Pocket Book of Engineering Formul«,” under 
heading, ‘‘Strength and Weight of Materials,” item ‘Chalk, 
Two samples are given, weighing respectively 145lb. and 162 1b, 
per cube foot. My own experiments in weighing numerous blocks, 
as received from various quarries in England, give results varying 
from 1101b. to 1261b, according to moisture present. The crushing 
strain was also experimented upon ; Sin. cubes were submitted to 
gradually increasing pressures in a hydraulic press, with clock- 
work-driven Richards indicator attached. The crushing strains 
varied from 6500lb. per square inch to 2201b. per square inch; 
Molesworth gives 5011. In most cases a preliminary breakdown 
occurred when about two-thirds of the pressure was attained, 

I call your readers’ attention to the above points, be2anse it is 


a 





Sipeneipatnmci 


Vertical scale, 3456 Ib. 
Datum line = Pressure 


Crushing Diagram of a Sin. cube of White Chalk. 
perinch. Horizontal scale, Sin. per minute. 
to balance ram and friction. 


a very common error to consider a cubic yard and a ton as about 
the same thing; and because the importance of testing the strength 
of the material seems up to the present to have been completely 
ignored, both by purchasers of chalk and designers of chalk- 
breaking and washing machinery. The foregoing experiments 
also go far to clear up the apparent anomaly of some lort'and 
cement works taking double the horse-power per ton for their 
wet washing and grinding that is found to be developed wader 
similar circumstances by other factories using what are nominally 
the same materials. I enclose a tracing of one of the autographic 
diagrams referred to, showing two preliminary yield points, then 
a general yielding without reduction of pressure, and finally 4 
sudden and complete collapse, Percy J, NEATE 
tochester, June 4th, 





OIL FUEL AT SEA, 


Sir,—In the Scientisic American supplement for the 19th inst. 
there is published an account—credited to you—of liquid fuel burn- 
ing on the steamer Baku Standard, by Mr. A. Suart. 

We enclose a printed sheet of the rig for burning oil—which was 
the suggestion for our painting machines as used at the Columbian 
Exposition in Chicago, It has been suggested that this way of 
spraying oil might be of service to Mr. Suart, as it would save the 
steam now used to spray the oil into the furnace. The statement 
is made that the loss of steam is one of the drawbacks in his work. 
In spraying oil in the way shown the only power consumed is that 
needed to drive the blower, which is nothing compared to the 
steam used to obtain the same jet. One of our blowers consuming 
4-horse power will spray 40 to 60 gallons of oil per hour. The oil 
tank is below the blower and jet pipe into the furnace, and may be 
any distance away from the blower, say 60ft. outside the walls of the 
building, which is the requirement of insurance companies. They 
also require that the oil supply shall be below the fire. In the make- 
up of this rig we comply with these conditions. - When the blower 
is not running the oil will sink to the level of the oil ia the tank. 
Upon starting the blower the air pressure at the stop valve, acting 
through the small pipe to the gauge and the top of the oil tank, 
forces the oil out of the bottom, and by way of asmall pipe to 4 
valve located over the air inlet to the blower. This valve regulates 
the amount of oil fed to the blower, which breaks it up, mingles it 
with the air, and forces it to the fire by way of the jet pipe, which 
pipe may be made to pass to the back, and then forward, so as to 
heat the gas before delivery to the fire. The result of this plan of 
work is that we can atall times get a perfect combustion of the oil 
fed in any amount needed to do the work, by the use of the most 





simple devices, which will take care of themselves, there being n° 


% 
a 
* 





















al 


oe ey Oto 


om em oe @ cbs Re eon @& 


a a ee ee 


































































































he 
its 
ad 


nt 
ut 


on 


BSS VIR a SRN eh tac Reena 


June 8, 1894. 


THE ENGINEER. 


501 








— 
ings to gum up orclog. If the feed is adjusted to the 
aml opr wanted the thing is automatic. 
ar W. Fourteenth-street, 
1” "New York City, May 24th, 


T, G, TURNER, 





THE INDIANA ARMOUR PLATES, 


gir,—I enclose an approximate sketch of the results of the test 

f Bethlehem’s 18in, nickel-steel Harveyised ballistic plate, repre- 
y nting the side armour of the battleship Indiana, which may be 
sf interest, in case you have not received photographs. ‘ 
is The plate was hammer forged, 16ft. long, 90in. wide, and 18in. 
thick for 4ft. of its width from the top, tapering thence to Sin. at 
the bottom edge. It weighed 33,75 tons, and was secured to 36in. 

f oak backing by twenty-six 3in. bolts, as shown in the sketch, 
Although 1S8in, in thickness, it was tested with the 12in, rifle under 
the clause of the specifications that ‘‘in no case shall the calibre of 
the gun exceed one-seventh the width of the plate at the point of 
impact.” It wasa Bethlehem gun against a Bethlehem plate, so 
Bethlehem was a sure winner, ms s P 

During one of the operations of the ‘‘ Harvey” process to which 
it was subjected loud reports indicated aninternal fracture. Care- 
ful examination and drop tests failed, however, to locate the 
injury ; but the 12,660 foot-tons striking ay of the first 12in, 
shot easily discovered it. Propelled by 2694 1b, of Dupont brown 
prismatic powder, giving a striking energy of 1465 foot-seconds, 
the shell cracked the plate into three pieces, as shown in the sketch 
marked ‘First shot.” ‘Three cracks extended from the shot-hole 
to the top, bottom, and left edge, varying in width from in to 8in, 
The long longitudinal crack was caused by aa internal crack nearly 
two-thirds the length of the plate, which had evidently been caused 
when the loud reports were heard, as the narrow crevice was filled 
with the oil that was used in a subsequent operation. Oil had 
found an entrance, although the most careful subsequent inspection 
failed to discover any surface or edge cracks, 

While the results of the first shot would cause the rejection of 
the plate, as the requirement of this shot is that ‘‘there shall be 
no crack extending from the point of impact to an edge of the 
plate, or from one edge to another of the emp. and at the same 
time through the entire thickness of the plate at the edge,” it was 
so evident that the repeated suspected defect had so radical an 
influence upon the result, that Commodore Sampson decided to 
fire the second shot to determine if the plate would meet the 
second condition, viz., ‘The projectile, or any fragment thereof, 
shall not pass entirely through the plate and backing.” Round 2 
was therefore fired with 419 lb, of Dupont powder, with a striking 
velocity of 1926 foot-seconds and an energy of 21,182 foot-tons, 
Although the plate cracked badly again, no part of the projectile 
penetrated beyond 6in, into the backing. 

Carpenter 8501b. projectiles were used for both shots, The first 
penetrated 20in, and rebounded about 30ft. It was set up about 
4in, and developed a longitudinal crack 16in, in length, The 
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second penetrated the plate and 6in, of the backing, the forward 
two-thirds was broken, twisted, and partly welded into the plate 
and itself, the rear third being broken into several longitudinal 
fragments, As diametrically opposite opinions regarding the 
value of the Harvey process have been reported as emanating from 
me, I shall be glad to tell you what I have said on the subject. 
The views against Harveyising thick plates accredited me were not 
based upon the results of the test of the Bethlehem 18in. plate at 
Indian Head, May 19th. This was a mere incidental endorsement 
of the opinion I have often expressed in my lectures, writings, and 
conversation, 

While we have abundant and reliable data relating to the pene- 
tration and perforation of plain steel and nickel steel plates of 
nearly all the thicknesses that are liable to enter naval construc- 
tion, we have very little information regarding the cracking and 
shattering effects of the larger calibres attacking surface-hardened 
homogeneous plates at very high energies. The action of the few 
plates that have been tested led me some time ago to express the 
opinion that, ‘The greater value of carbonisation was with the 
thinner plates, and that although the recent development has been 
chiefly in the direction of securing a harder face to the homo- 
geneous steel plates there still remains two types for comparison, 
that of a resistance which will keep out a projectile of any calibre 
if thick enough, and that which will destroy the projectiles until a 
calibre is reached whose smashing and racking energy will demolish 
the protection, although perhaps at the risk of its own destruction.” 

I think there is a limit to the thickness of the plates that can 

be advantageously Harveyised. Just what that limit is we have 
not yet had enough experience to determine. There are reasons 
for doubting its usefulness for plates above 12in., and the best 
12in, plate that has ever been Harveyised cracked badly when 
struck with a 10in. projectile having a striking energy of 
13,564 foot-tons, Not only is the thickness of the hardened 
surface less in proportion to the thickness of the plate, but the 
larger masses of steel, when subjected to the sudden shocks of 
water-hardening, are more liable to initiate defects or develope 
minor ones that may occur in the ingot, which, in the condition 
they exist after forging, might not sensibly decrease the bal!istic 
resistance, 
. Further, any minor defect that may occur before carbonisation 
is liable to be developed into an injurious one during the very long 
period the plates are undergoing the process of carburisation. 
Furthermore, the withdrawal of 30 tons of steel from the black- 
smith 8 forge, and dipping into a bucket of water, carry many more 
risks than the dressing of an ordinary tool ; these risks must have 
their influence in determining the thickness of plates that are to be 
subjected to this unnatural treatment. 

As to the value of carbonisation of plates of certain thicknesses 
there appears to be no doubt, and I gave prominence to its employ 
only as early as 1891, in a paper pocpered for the British Iron and 





Steel Institute. Its value in destroying projectiles of calibres up 
to and sometimes including 10in. calibre, assuring a decrease in 
the weight of armour to be carried for protection against these 
calibres, cannot be over estimated, but we have not yet enough 
ractical evidence to say if its application to the thicker plates will 
finally adopted. hile the defect in the plate on test of May 
19th was suspected by the action of the plate during treatment, 
and was a prominent cause for its rejection, although there may 
have been a want of uniform chemical distribution in the ingot or 
some piping remaining after forging, all the opinions expressed 
agree that the final defect which was so prominent in causing the 
failure of the plate was the result of one of the operations of 
Harveyising. Other thick plates selected for ballistic test will no 
doubt perform better than the 18in. plate in question, but I 
believe 13in., 12in., and even 10in. armour-piercing shells, attack- 
ing at service energies, will crack the Harveyised plates, and 
although increasing the number of bolts may keep the cracked 
pieces in position, we find ourselves back again to the old discus- 
sion of which is the least objectionable, considerable penetration or 
cracks. No matter what future tests may decide, one thing is 
certain, the calibres and energies of guns must be increased, not 
diminished. W. H. Jaques, 
South Bethlehem, Pa., May 22nd. 





THE MAXIM BREAST-PLATE, 


S1r,—As there has been so much in the papers during the last 
week regarding me and my cuirass, I think it is nothing more than 
right than that I should give my friends connected with the 
scientific world a few facts relating to the affair. 

During the past few months a great deal has appeared in the 
English Press concerning a new bullet-proof cloth or bullet-proof coat 
which had been invented by a German tailor. The device, however, 
instead of being a bullet-proof cloth or coat is, I believe, simply a 
piece of armour-plate sewn up ina bag. Had it been cane to 
England and exhibited at a music hall as a clever juggling trick, it 
might have been highly amusing to the unscientific, who are not 
acquainted with the laws of dynamics. But they were not content 
to exhibit the thing in its legitimate sphere; they entered 
the realm of science, claimed that it was a new scientific discovery, 
and succeeded in getting some of the best men—from his Royal 
Highness the Commander-in-Chief down—to see their experiments. 
The great number of high officials and scientific and technical 
men who went to see it, and the publicity that was given to it b 
the Press, brought it before everybody, and the claim set fort 
was an open challenge to me as much as to any other scientific 
man in England. I saw the game at once, and claimed that I had 
something better and lighter, the secret of which I would sell for 
7s. 6d, cash, and that the substance which I proposed to use was a 
compound of organic and inorganic matter. This was set forth in 
a letter which I wrote to the newspapers, and I offered to show my 
alleged invention and to sell the secret on a certain day. 

On that occasion the London terminus of the railway that runs 
to Erith was simply overwhelmed with people wishing to go to 
Erith, and the number that went was only limited by the trans- 
portation facilities that the railway was pv to offer. Many went 
to towns near Erith, and walked across country. Some of my 
friends who were on the train have informed me that everybody 
was talking about it, saying that Mr. Maxim was a very clever 
man, that he had probably made a very marvellous invention, and 
that ironclads onl likely go out of use because he probably had 
some very light bullet-proof cloth that would resist all kinds of 
shots, even from large guns. One gentleman was anxious to have 
a complete suit of Mr. Maxim’s new cloth, to wear under evening- 
dress, so that he could stand up and be shot at from all sides with 
a military rifle—to amuse his friends. I must confess I had not the 
remotest idea that my 7s. 6d. cash secret would be taken in such 
dead earnest. 

The crowd that assembled at Erith was so great and so unruly 
that it was impossible to conduct the experiments in anything 
like a satisfactory manner, and notwithstanding that I had a con- 
siderable number of men to assist me, the crowd broke down all 
barriers, mounting my table and swarming over everything. I had 
provided myself with scales and a 2ft. rule, and I asked the 
gentlemen to stand back and allow me to show them what my 
cuirass measured and how much it weighed. Isaid I had agreed 
to make something which would beat Herr Dowe’s cuirass, and to 
employ certain organic and inorganic substances, and I had found 
that the most suitable inorganic substances were iron and nickel, 
and for the organic substance a small percentage of carbon. When, 
however, they found out that my cuirass was nothing but a 
steel plate in a bag, that the process of manufacture which I 
descri to them was — but the process of steel mak- 
ing, they were exceedingly indignant, and about 100 of them 
headed by a very pompous officer, who had come down with 
two orderlies, left in a great huff. They were perfectly 
furious, and said they had been sold. About 600 remained 
behind, and a large number of shots were fired at the cuirass, 
which had a larger protected area for its weight than Herr Dowe 
has ever shown. It was simply a piece of very fine highly- 
tempered steel jin. thick. Two shields were shown, one sewn up 
in a bag, and the other covered with felt. 

At Herr Dowe’s demonstration on the night of the 5th inst., to 
prove that his cuirass was all that he claimed for it, the area 
actually fired at was about 8in. by llin., and it was claimed that 
the weight was 1]/lb. They, however, would not submit to the 
2ft. rule and scales. 

We are now able to provide armour-plates for the Maxim guns 
which will stop the small bore projectile, and which weigh 7 lb, 
to the square foot, and this, I think, all scientific men would be 
willing to back against all other substances, weight for weight. 

I hear from Germany on pretty good authority that Herr Dowe’s 
armour-plate is a piece of very hard aluminium bronze, but this, as 
we all know, is never quite as strong as good steel. The amount 
of abuse which I have received for giving away this little trick is 
simply wonderful. Had I been a pirate and sunk half the ships on 
the Thames it.could not have been worse. 

I notice in this morning’s papers that the general manager of the 
Alhambra says that no one has ever said that Dowe’s cnirass is 
formed of fibrous material only, but in your issue of June Ist you 
say :—‘‘ It is said to contain not only no iron or steel, but no metal 
of any kind.” HriraM 8. Maxim. 

June 6th. 





JOY’S FLUID VALVE GEAR. 


Sir,—I regret that your correspondent Mr. 8. J. Ross has seen 
fit to assume the pseudo-jocular style in his letter in your issue of 
June Ist. In such form I must decline altogether to carry on the cor- 
respondence, which so conducted could have no practical end, so far 
as your readers are concerned, I am in earnest and have plenty of 
earnest practical work to do. Hitherto I have answered all 

uestions in good faith, and some of those which your correspon- 
p se now repeats had been already answered in my last and other 
letters. Has he not noticed this? My confidence in my new 
plan seems to offend him, but it is based on very crucial and 
positive tests; and I do claim that I have some right to speak 
with contidence on this special question under discussion after the 
care I have devoted to it, and after so long an experience as I 
have had in this class of pioneering work, of which my old valve 
gear is an instance. 

Many of thedetails, however, against which PA cate cat Sona 
so recklessly are not my own, but have been adopted after criticism 
and discussion with abler men than myself, and with whom I am in 
treaty for the introduction of the plan ona large scale. I repeat 
that I welcome fair criticism made with the bond fide object of getting 
at information, but of this mere “picking to pieces,” for the sake 
of “ picking to pieces,” I must decline to take any further notice, 
Your correspondent says he ‘‘has handled a few engines, and 
knows pretty well what they are,” but he cannot know much about 





my new system, and I think he would have found that he had yet 
something to learn had he accepted my invitation, which I now 
do not repeat. Davip Joy. 
17, Victoria-street, Westminster, 
June 6th, 


SALE OF MATERIALS OF THE ALBERT PALACE AND 
CONNAUGHT HALL, 

Sir,—As the last issue of your paper contained a most erroneous 
report of our recent sale, may we be allowed to place before you 
the actual facts. 

The glass, after being taken down, packed, and removed, would 
give the purchaser an extremely small margin of profit, and we 
valued it at nil, though we succeeded in obtaining some £50 for 
it—exclusive of the glass on the roofs, which was sold with the 
ironwork. The floor boards realised 5s. per square, at which price 
new can be purchased. Joists fetched rm per standard, and new 
can be bought for £5. As for the ironwork, about 800 tons sold 
for £900, and the cost of getting it down, estimated at about 20s, 
a ton, falls on the purchaser. The hot water piping sold for 
£3 10s., whereas new can be purchased for £5. e zine on the 
roof sold for nearly £14 per ton. The whole of the materials 
realised equally satisfactory prices, and exceeded the estimate 
made previous to the auction by about 40 per cent. 

Horne, Son, AND EVERSFIELD, 

85, Gresham-street, E.C., June 6th. 








ADAMS’ SEWAGE LIFT. 

S1r,—May I add a few words to the description you give of our 
“Sewage Lift” in your last issue? The automatic syphon 
mentioned has xo moving parts—as this would seem to imply—but 
is our ordinary deep-trap yer as used for sewer and flushing, 
depending <a upon the liquid reaching the desired level in the 
tank. 

The arrangement adopted for allowing exit of liquid from the 
air chamber when ful] is simple, briefly a spindle valve is closed 
against the less pressure, that of the column of liquid in the rising 
main and opened by the greater pressure, that of the column of 
liquid in the air chamber. To secure this increase of pressure the 
connection between the two chambers is severed by a ball valve, 
which floats into position as the air chamber fills. 
8S. H. Abas. 
Old Queen-street, Westminster, S.W., June 2nd. 








THE INSTITUTION OF CIVIL ENGINEERS. 





THE Council of this Society has made the following awards for 
papers read and discussed during the session 1893-94 :— 

A Telford Medal and a Telford Premium to William John Bird 
Clerke, B.A., C.I.E., M. Inst. C.E., for ‘‘ The Tansa Works for the 
Water Supply of Bombay.” 

Telford Medals and Telford Premiumg,to James Henry Great- 
head, M. Inst. C.E., and Francis Fox,! M. Inst. C.E., of West- 
minster, for ‘‘ The Liverpool Overhead Railway.” 

A George Stephenson Medal and a Telford Premium to Thomas 
Parker, M. Inst. C.E., of Wolverhampton, for ‘‘ The Electrical 
Eyuipment of the Liverpool Overhead Railway.” 

A Telford Medal and a Telford Premium to Henri Léon Partiot, 
of Paris, for ‘‘ Estuaries,” 

A Watt Medal and a Telford Premium to Robert Edden 
Commans, Assoc. M. Inst. C.E., for ‘‘ The Concentration and 
Sizing of Crushed Minerals.” 

A Telford Medal anda Telford Premium to Professor Franz 
Kreuter, of Munich, for ‘‘ The Design of Masonry Dams.” 

A Telford Premium to Boverton Redwood, F.R.S.E., Assoc. 
Inst. C.E., for ‘‘The Transport of Petroleum in Bulk.” 

A Telford Premium to William Colquhoun, Assoc, M. Inst. C.E., 
for ‘‘ The Manufacture of Briquette Fuel.” 

A Telford Premium to Charles Hunt, M. Inst. C.E., for ‘*‘ The 
Construction of Gas Works.” 

A Telford Premium to Leveson Francis Vernon-Harcourt,? M.A., 
M. Inst. C.E., for ‘The Training of Rivers, illustrated by the 

Results of various Training Works.” 

For Papers Printed in the Proceedings without being Discussed : 
—A Watt Medal and a Telford Premium to Bryan Donkin, M. Inst. 
C.E.,* for ‘‘ Experiments on the Condensation of Steam in Cylinders 
of Iron and other Metals.” 

A Telford Medal and a Telford Premium to Sidney Richard Low- 
cock, Assoc. M. Inst. C.E., for ‘‘ Experiments on the Filtration of 
Sewage.” 

A Telford Medal and a Telford Premium to Sakuro Tanabe, 
M.E., Assoc. M. Inst. C.E., for ‘‘ The Lake Biwa-Kioto Canal.” 

A Telford Premium to Henry Ewart. M. Inst. C.E., for ‘‘ The 
Maligakanda Service Reservoir, Colombo.” 

A Telford Preminm to John Mitchell Moncrieff, Assoc. M. Inst. 
C.E., for ‘‘The Design and Construction of Dock Gates of Iron 
and Steel.” 

A Telford Premium to George Croydon Marks, Assoc. M. Inst. 
C.E., for ‘‘ Cliff Railways.” 

For papers read at the supplemental meetings of students, the 
Miller Scholarship, tenable for two years, has been given to 
Leonard Hodgson Appleby, Stud. Inst. C.E., for his paper on 
‘Forms of Tensile Test Pieces,” and Miller Prizes to Arthur 
Robert Gaie, Stud. Inst. C.E., for “ Refrigerating Machines;” to 
Walter Beer, Stud. Inst, C.E., for “‘ Ship Slipways:” to William 
Garnys Wales, Stud. Inst, C.E., for ‘‘ Discharging and Storing 
Grain ;” and to Henry Thomas White, Stud. Inst. C.E., for “The 
Sinking of the Cylinder Foundatians of the Trent Viaduct under 
Compressed Air.” 

For papers read before local associations of students, Miller 
prizes have also been awarded to Pierce Joseph Tucker, Stud. 
Inst. C.E., of Birmingham, for ‘‘ Locomotives in Regard to Speed ;” 
to-Henry Newmarch Allott, Stud. Inst. C.E., of Manchester, for 
‘Cylinder Foundations ;” to Arthur Watson, Stud. Inst. C.E., of 
Manchester, for ‘‘The Salford Widening of the Lancashire and 
Yorkshire Railway ;” to William Orr Leitch, jun., Stud. Inst. C.E., 
of Glasgow, for ‘‘The Renewal and Maintenance of Short-span 
Bridges ;’ and to Thomas Harkness Watt, Stud. Inst. C.E., of 
Glasgow, for ‘‘The Lanarkshire and Dumbartonshire Railway.” 
It has been determined to print the first three students’ papers, 
either in whole or in part, in the ‘‘ Minutes of Proceedings.” 








PoWER FROM ARTESIAN WELLS.—In several cases of artesian 
wells, where the well pressure is considerably over 100 1b. per 
square inch, the water is used for driving electric light plants and 
flour mills, through the intervention of water-wheels. In England, 
says Cassier’s Magazine, the driving of water-wheels by artesian 
well supply is not unknown, and in at least one case an overshot 
wheel has been operated by the water from such a well for more 
than twenty years, driving a colour-grinding mill and other 
machinery. The subject calls to mind a similar use which has 
been proposed for natural gas in the early days of gas well 
development. The gas issued from many of the wells at pressures 
of from 60 lb. to 801b. per square inch, and it was thought quite 
possible to use it, first in the cylinders of engines as a motive 
power, and then to exhaust it into storage reservoirs, from which 
it could be drawn afterward for heating. The gas in at least one 
of the districts was actually used in this way, being put directly 
into engines, and for a number of years gave apparently quite 
satisfactory results. One drawback to the method, however, 
resulted from the fact that the gas, as it issued from the wells, 
carried with it more or less sand, which must have worked serious 
harm in the cylinders by cutting the walls and pistons. 

1 Has previously received Telford and George Stephenson Medals and 
Telford Premiums. 

2 Has previously received a Telford Medal and Telford and Manby 
Premiums. 

3 Has previously received Telford Premiums. 
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FOREIGN AGENTS FOR THE SALE OF THE ENGINEER 


RIS.—Boyveau AnD CHEVILLET, Rue de la Banque. 
PARLIN.— ASHER anv Co., 5, Unter den Linden, 
VIENNA.—GEROLD AND Co., Booksellers, 

LEIPSIO.—A. TwieTMevER, Bookseller. 
NEW YORK.—InrernationaL News Company, 88 and 85, 
Ouane-street. 
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TO CORRESPONDENTS, 
Registered Telegraphic Address, “ ENGINEER NEWSPAPER, 
LONDON.” 





*,* In order to avoid trouble and confusion, we find it necessary to inform 
correspondents that letters of inquiry addressed to the public, and intended 
for insertion in this column, must in all cases be accompanied by a large 
envelope legibly directed by the writer to hi , and bearing a penny 
postage stamp, in order that answers received us may be forwarded to 
their destination. No notice can be taken of communications which do not 
comply with these instructions. 

*,* We cannot undertake to return drawings or manuscripts ; we must there- 
Sore request correspondents to keep copies. 

*,* All letters intended for insertion in Toe Enorwerr, or containing 
questions, should be accompanied by the name and address of the writer, 
not iy publication, but as a proof of good faith. No notice 
whatever can be taken of y icati 

X. Y.—About twenty seven miles an hour. Write to Mr. De Vignes, Chertsey, 

P. G. H. (Bournemouth).— The distance of the horizon in statute miles ig 
found by the formula S = 1:42VH, where S = miles and H= height in 
Jeet. Objects such as ships being much higher than the horizon are, of 
course, visible at much greater distances. 

F. 8. (Red Post-lane).— The idea is ingenious and by no means impracticable. 
To work it out and get anything done in the matter would require, how- 
ever, a considerable expenditure of money. You could get provisional pro- 
tection for £1, and then you might apply to some of the makers of ball bear- 
ings, and try if they would take it up. 








ANALYSIS OF WATER. 
(To the Bditor of The Engineer.) 

Sir,—I shall be much obliged if some of your readers will inform me if 
there are any books published which will assist an engineer with practi- 
cal and easily-applied chemical means of testing water for drinking and 
boiler purposes, for removing obnoxious elements. All the chemist- 
ries I have seen fall short of concise and practical methods necessary to 
an engineer abroad. ANALYSIS. 

Bayswater, W., June 2nd. 





RECIPROCALS. 
(To the Editor of The Engineer.) 

Sir,—I shall feel obliged if any of — readers will kindly give titles, 
publishers’ names, and any other information as to tables of reciprocals— 
numbers divided into unity. I want an extended table, such as will give 
by mere inspection the reciprocal of any number up to, say, 999,999. For 
instance, required the reciprocal of 208,545? I want to at once turn to 
the given number and find opposite it the required reciprocal. It will 
not be of much use to me if there is any process to be gone through, as 
when [ am at this work results are wanted with great speed. 

Madron, June 2nd. CALCULATOR. 

(Our correspondent will find an excellent table up to 1000, the reciprocal 
of which is 001, in Clark's ‘‘ Rules, Tables, and Memoranda.” —Ep. Ey 
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Jrom the office on the following terms (paid in advance):— 
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_, Yearly (including two double numbers).. .. £1 98. Od. 
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be made, THe ENGINEER is registered for transmission abroad. 
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for any destination outside the United Kingdom, Foreign Subscriptions 
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READING Cases.—The Publisher has in stock reading cases which will hold 
thirteen copies of Tok ENGINEER. Price 2s. 6d. each. 

ADVERTISEMENTS. 

*," The charge for advertisements of four lines and under is three shillings, 
Sor every two l afterwards one shilling and sixpence; odd lines are 
charged one shilling. The line averages seven words. When an advertise- 
ment measures an i or more, the charge is ten shillings per inch. Ail 
single advertisements from the country must be accompanied by a Post-office 
Order in payment. Alternate Advertisements will be inserted with all 
practical regularity, but regularity cannot be guaranteed in any such case. 
All except ‘weekly advertisements are taken subject to this condition. 

Prices for Displayed Advert: ts in “ ordinary" and “ special” positions 
will be sent on application. 

Advertisements cannot be inserted unless delivered before Six 
o'clock on Thursday evening; and in consequence of the 
necessity for going to press early with a portion of the edition, 
ALTERATIO to standing advertisements should arrive not 
later than Three o'clock on Wednesday afternoon in each week. 
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MEETINGS NEXT WEEK, 

Roya Socrery.—The Annual Conversazione will be held on Wednes* 
day, June 18th, 

Liverpoot Exotweerina Society.—Friday and Faturday, June 15th 
and 16th. Excursion to the site of the proposed Elan water supply of the 
Birmingham Corporation, ¥ the kind permission of the Birmingham 
Water Committee, Mr. Jas. ansergh, M. Inst. C.E., engineer-in-chief. 
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THE UNITED STATES ARMOUR-PLATE SCANDAL, 


We have been favoured with a set of pamphlets and 
letters connected with the fines imposed on the Carnegie 
Steel Company for tampering with armour-plates 
delivered to the United States Government. We may 
say at once that, after ull pleas have been urged, we do 
not see that Messrs. Carnegie have anything to complain 
of in the final decision of President Cleveland, that 10 per 
cent. of the price paid should be forfeited. At the same 
time, we confess to being rather puzzled at the way the 
various bearings of the question are regarded in the 
United States, and we think that our business readers 
will agree with us in concluding that the entire game is 
played under different rules from those which obtain in 
England. 

Briefly, it may be said, if armour passes a certain 
minimum test, it is purchased at a given contract price. 
A premium is offered for plates resisting the attack calcu- 
lated as the match for armour of 25 per cent. greater 
thickness than that under trial. This is definite and 
intelligible, but the following is also stated:—‘* He [the 
manufacturer] is to use every endeavour, and incur all the 
expense necessary, to produce the most resisting and 
enduring plates ; and he is to regard the tests herein set 
forth merely as minimum limits of quality, which he is 
bound to excel, as much as practicable, by the use of all 
the means within the reach of his establishment.” This 
we regard as an unbusiness-like and objectionable para- 
graph, such as a manufacturer would only agree to if he 
had confidence that it would not be used against him with 
its full meaning. For example, it appears that plates 
have been benefited by repeated treatment, involving, of 
course, extra expense. Can any one say that repeated 
treatment might not be enforced by words which specify 
that he is to incur “‘ all the expense necessary to produce 
the most resisting and enduring plates?”’ Yet how can a 
man contract to make armour at a reasonable profit if he 
is open to totally new conditions being enforced? This 
paragraph was not insisted on in this sense, but it was 
employed afterwards, and we think it a wrong weapon, 
although as we began by observing, no injury, in our judg- 
ment, wasinflicted, for the verdict might have stood upon 
other and sound ground. 

The circumstances which occurred were related in our 
article of April 13th last. The very searching system of 
watching the manufacture of armour and checking it in 
all stages was defeated, both as to samples tested and as 
to processes carried out, while in two cases plates selected 
by inspecting officers to be fired at were “ re-treated,” 
and their powers thereby improved, the evidence being 
furnished by a gang of workmen acting under the guidance 
of a Pittsburg attorney. Our object in recalling all this 
is to bring out the novel way in which each step is re- 
garded by the United States authorities and others con- 
cerned. The first question seems to have been whether, 
on recovery of money from Messrs. Carnegie, the 
informants could legally be paid part of it. The Attorney 
General decided in the affirmative on the following 
original plea :—Your “ inspection force ” has clearly been 
“inadequate,” and these informants can be paid the 
money proposed as “‘ watchmen,” either “for inspectors’ 
wages or for detective work.” We think that most U.S. 
gentlemen will agree with us that this is most unnecessary. 
Surely it is more desirable in every way to say, “ You 
have done some dirty work, but useful work, and we 
acknowledge a claim for information offered, and pay it.” 
There is nothing to be concealed or got over. Why, in 
the name of all that is dignified, was it necessary to hunt 
up a plea for involving the Government in the unpleasant 
position of dealing with contractors by two systems of 
inspection at the same time? One consisting of officers 
acting for the Government, and purporting to be the 
only recognised and sufficient representatives; the other, 
men in Carnegie’s pay, false workmen following the trade 
of irresponsible detectives, and using means that pro- 
bably could not be traced. Can we conceive the English 
Government allowing of such relations with our manu- 
facturers to be contemplated ? 

Next we come to the recommendations of a Board, of 
which Captain Sampson is president. We admire the 
ability of this body of officers, but not their process of 
reasoning. They conclude that there is evidence that 
the company has shown the possibility of making 
armour of 20 per cent. better quality than the acceptance 
standard, and they arrive at the conclusion that the 
armour delivered, owing to fraud, is 15 per cent. worse 
than it might have been made, and consequently they 
recommend that 15 per cent. besides all premiums 
should- be deducted, thus laying themselves open to a 
forcible rejoirder from Carnegie and Co., that by their 
own showing the plates were 5 per cent. better than 
the acceptance tests, and therefore ought to be fully 
paid for. They urge that the paragraph we noticed early 
in the article, which is quoted by Captain Sampson and 
Board, could not be intended to be used as they use it, 
as an engine to raise the standard of acceptance, as they 
get better and better plates; for, say Messrs. Carnegie, 
if so ‘“‘we have only to produce one plate pre-eminently 
good to ruin ourselves irrevocably.” Here again we think 
we should have done better in England. We should have 
said ‘You have fraudulently violated the conditions of 
the contract, and brought on yourselves the rejection 
of your plates; however, if you prefer it, we will 
accept them at a price reduced by 15 per cent.” We 
do not see what appeal could have been made against 
this. We may observe that Messrs. Carnegie put 
forward bad arguments as well as good.. For example, 
they tried to defend the re-treatment of selected plates 
on the plea that it was valuable to learn what was 
effected by such special treatment. To which the 
United States officers naturally reply that such a plea 








is idle when they were not consulted or told of it, 
and that it should have been a special experiment. 
Undoubtedly this was the worst feature in the whole 
conduct of the business by Messrs. Carnegie. There is 
no excuse for it, but we think one plea might be made on 
their behalf, which, perhaps, they could hardly urge 
themselves wisely, namely, that the United States 
Government lay down conditions which admit of being 
enforced so as to become very hard—if not impracticable 
—of fulfilment. Moreover, the authorities insist on being 
initiated into all the working of the plates to such an 
extent that they ought to pay for learning manufacturing 
secrets as well as for their armour. We fancy that this 
may have given an additional motive for the secret treating 
of plates. One other feature should be noticed, namely, 
that while the fraudulent dealing was exercised to make 
fairly good plates pass for something better than they were— 
for there is no evidence of bad plates having existed—we 
may conclude by observing that we are indebted to Mr. 
Frick for very fairly supplying us with full correspondence 
on both sides of the question. We trust that he personally 
may not have known of the fraudulent dealings which 
were going on, but we must maintain what we have 
said before, that they could not have gone on without 
the approval and direction of some one in high authority 
at Carnegie’s, and that the mere removal of a manager 
from one department to another is no adequate treatment 
of the matter. Altogether, we admit that a standard 
excellence in armour, and in shot too, has been achieved 
in the United States, so high that we think their materiel 
may fairly challenge any in the world, and whatever we 
hope, we do not feel at all certain that it would be beaten, 
but we see much to avoid in the business transactions 
connected with its contract and delivery. 


MECHANICAL EFFICIENCY. 


Proressor KEeNnNEDY’s presidential address, which has 
appeared in full in our columns, has apparently vexed the 
souls of numbers of electrical engineers. We are not 
surprised. Professor Kennedy is an engineer first, an 
electrician afterwards. He possesses a great deal of the 
strong common sense which is scarce enough in general 
to render its value in particular very great; and he has 
said things concerning electrical transmission and gene- 
ration which are in no wise acceptable to those whose 
special avocation it is to design and construct trans- 
mission machinery. After all, the question is, he very 
properly points out, reducible to a matter of pounds, 
shillings, and pence. We fear that the fact is over- 
looked. It is possible to pay a great deal too much for 
high mechanical efficiency, and it is just as well that 
inventors, and designers, and men of science, should have 
it made quite clear to them, thatin mechanics at all events, 
the merits and demerits of things are usually reducible to a 
pecuniary basis. Thus, for example, a steam engine may 
be a far less efficient machine than a motor, but, never- 
theless, the engine may cost less per annum in the long 
run, and so far it will be the better of the two. Professor 
Kennedy does not stand alone, Mr. Segundo read on 
Monday, the 4th instant, before the Society of Engineers, 
a paper on “ Power Distribution by Electricity, Water, 
and Gas.” He hasno hesitation in stating that electricity 
stands low, and holds that hydraulic transmission must 
stand high as compared with it. No doubt exception 
will be taken to his utterances, but there they are, and 
they will need some ingenuity to refute them. 

A consideration of the facts connected with the trans- 
mission of power by electricity is really very instructive. 
At the first glance it will be seen that there is the 
strongest possible prima facie evidence in favour of the 
contention of such men as Mr. Mordey, Mr. Crompton, 
Mr. Sellon, &c. Ostensibly there is no reason why the 
engines employed to drive dynamos should not be the 
most economical of their kind. They can be reasonably 
large, worked with steam at a very high pressure, fitted 
with condensers, expected to run at a uniform speed. 
Again, the efficiency of a dynamo may be taken at 95 per 
cent., that of a motor at 90 per cent., that of the engine 
at 90 per cent. The difference between the indicated 
horse-power and the dynamometric horse-power, assuming 
the former to be 100, will be 10; that is to say, 100 indi- 
cated will give 90dynamometric. The electrical horse- 
power will be 85:5, and the motor will give out 76°95-horse 
power. The unknown element is the energy expended in 
overcoming the resistance of the wire. In workshops and 
places where the wire is short, the loss must be small. 
It ought to be possible to reckon on getting 70 indicated 
horse-power out of the motor for every 100 indicated 
horse-power developed by the engine. If the engine 
managed with 2 lb. of coal per hour, the motor could get 
on with about 2°86lb. This would be an eminently 
satisfactory result. Taking each element in the system, 
we have a very high efficiency. The efficiency of the 
whole ought to be high, but as a matter of practical fact it 
is not high; on the contrary, it is very low. Professor 
Kennedy gives it at little more than half what we have 
stated above. Sometimes, indeed, the realised work is 
not one-third of the indicated horse-power, and that 
costs much, very much, more for coal than 2]b, 
an hour. Working on a somewhat different basis 
Mr. Segundo has arrived at the result that a 
Board of Trade unit, that is to say, a kilowatt hour, 
should be supplied for 2°86 Ib. of coal. But a kilo- 
watt hour represents 1:34 horse-power, a more favour- 
able result than we have ventured to suggest as 
possible. The way in which Mr. Segundo has arrived at 
these figures will serve to illustrate the erroneous methods 
of estimation in use. He states that he has been told 
that certain boilers evaporate over 12 lb. of water from 
and at 212 deg. per pound of coal. This may or may 
not be true. As a matter of fact, however, the boilers 
do not evaporate at 212 deg., seeing that the boiler pres- 
sure is 180 lb.; nor do they get their feed at 212 deg. but 
at 175 deg., which is the maximum temperature that the 
economisers in the flues will give. But, indeed, as we 
come to examine the whole chain we find that link after 
link is weak. The engines, instead of being worked at 
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that constant load which is essential to economy, run 
under various loads. The friction of an engine is very 
nearly constant at all loads, and if it is 10 per cent. in 
an engine indicating 1000-horse power, it will be 20 per 
cent. when the engine indicates 500-horse power. As for 
the dynamos, 95 per cent. efficiency is quite possiblein the 
laboratory ; it is not possible from year’s end to year’s 
end in daily work. As for motor efficiency, that must be 
an exceedingly variable quantity. On an electric tram 
line, for example, it is certain that there is nothing like 
harmony among the results obtained from the different 
cars; so with the line, and the trolley, and all the rest 
of it. These things should always be borne in mind. 
They are constantly forgotten or pushed out of sight. 
Professor Kennedy will not suffer them to be hidden, 
that is the head and front of his offending. 

To do some electricians strict justice, they admit the 
substantial accuracy of views such as those we have just 
expressed, but they none the less hold that such men as 
Professor Kennedy and Mr. Segundo are pessimists. What 
they say is perhaps true; but wait a little. Like the tra- 
ditional stage bandit, the electricians stamp their feet, and 
say, ‘Ha! atime will come!” They point to the fact 
that thousands of motors are at work on tramways, in 
mills and workshops ; and they say, ‘“‘ If these are so good, 
what may not be possible in the way of improvement ?” 
The answer seems to be, Very little; and for the simple 
reason that it is almost impossible to say where the im- 
provement is to be effected. The engine builder is quite 
prepared to supply superlatively economical engines. If 
we apply to any firm making dynamos, they will give 
machines which are so near perfect efficiency that 
we are quite at a loss to see how they can be improved 
upon. Messrs. Siemens, Ferranti, Mordey, Kapp, and 
half a dozen others, will tell the purchaser, and with 
truth, that their dynamos are of maximum efficiency. 
If we go to cable makers, they leave us in no doubt that 
perfection in cables has been reached. The same may 
be said of motors. All the different parts, members, or 
elements of the system of power transmission are as nearly 
as possible perfect. But the combination breaks down. 
How is this to be mended? That seems to us to be the 
problem to which attention should be directed. Unless 
it can be solved, we fear that Professor Kennedy’s state- 
ment must remain unrefuted. 


CHINA AND HER PROGRESS. 

WHEN the Chinese, a quarter of a century ago, tore up 
the rails of the little Woosung railway, they furnished an 
example to the world at large of being the only people 
who had deliberately rejected the benefits of civilisation. 
It is not that other nations and other people have not 
resented and opposed, even vi et armis, the intrusion of 
aliens wiser and more enlightened than themselves, but 
their hostility resulted from causes totally different 
from those which, it will be seen as we proceed, 
actuated the denizens of the celestial empire. In 
fact, the majority of nations—with the exception of 
our own—who are free to express their opinions, not 
unnaturally view with feelings not altogether of a 
fraternal character the influx of strangers foreign to them 
in speech, physiognomy, habits, and manners. Divide 
two nations by a hemisphere, and it is not difficult to 
perceive how the complications of the situation become 
accentuated. There are a few in China, a very few, who 
are wiser, a very little wiser, than their predecessors of 
the bygone twenty-five years ; but still at the present day, 
the country of old Cathay, whose annals reach back to an 
epoch fabulous in its antiquity, in spite of peaceful, war- 
like, and scientific expeditions, remains almost a terra 
incognita to the rest of the world. The progress of a 
country of the enormous extent and population of China, 
to which we propose briefly to draw the attention of our 
readers, cannot fail to possess interest for them, nor is 
the subject, in a general point of view, devoid of a certain 
amount of attraction. Isolated, petrified, fossilised in a 
matrix of its own arrogance, exclusiveness, and supersti- 
tion, this people, to whom historians and statisticians 
assign a minimum census of four hundred millions, not 
including the Thibetans, their ancient and extramural 
foes the Tartars, nor other independent Mongolian races, 
has remained until yesterday a nation sui generis in every 
essential characteristic. 

The difference between the civilisation of the East— 
which some, perhaps, may hesitate to acknowledge—and 
that of the West is that the former has always, from our 
standpoint, which is a pretty correct one, remained, and 
but for external interference and pressure would probably 
always remain, stationary, while the letter has always 
been, and is daily, progressive. Those who are inclined 
to chafe at the tardy adoption by Orientals of the results 
of Western civilisation, which in its entirety they never 
will receive, should not forget the difficulties we have 
ourselves experienced. How often has our own onward 
current been impeded, checked, and thwarted, although, 
providentially, the bed of the channel has never been so 
completely choked, or so hopelessly silted up, as to render 
impossible future navigation! In comparing the advance 
of Western civilisation in our own Indian Empire with 
that of China, it must be borne in mind that we con- 
quered that country, vast as it is, by the sword, and by 
the sword we hold it. It is very different with China. 
In the interests of international trade, commerce, and 
frequently of humanity itself, we, in common with other 
great European Powers, have insisted upon certain con- 
cessions which were at first refused, and subsequently 
wrung from the Government of Pekin by the only means 
it could be brought to recognise, that is, force. Hence 
the opening of the twenty-two treaty ports, and the 
permission for the foreigner to carry his goods and 
merchandise to and from certain parts of the coast. As 
a nation—and herein lies the obstacle which for the 
present is well nigh insuperable—the Chinese do not 
recognise the superiority of the civilisation of the West 
over their own, sacred to them and engrained in them 
for centuries upon centuries. Consequently, they regard, 
so far as the mass of the people is concerned, the adop- 





tion of any of the most prominent, useful, and scientific 
results of our civilisation, such as railways, on. 
and steam machinery, not as an improvement on their 
part, but as an absolute retrogression. The old Roman 
phrase, “ Tempora mutantur et nos mutamur tn illis,” 
or the pithy equivalent French rendering, ‘‘ Autres temps, 
autres meeurs,” is not applicable to the sons of the 
flowery land. We are still the barbarians, the foreign 
devils, although, as will be seen, not quite to the extent 
we were. 

It is barely thirty-five years since the signing of the 
treaty of Tientsin broke through the greater wall which 
had for ages excluded China from the rest of the world, 
and it is but fair to state that its progress since that 
period, as we understand the term in a scientific and 
engineering point of view, has been both considerable and 
rapid. In our impression of March 2nd we drew atten- 
tion to the opening of the railway from Tientsin to Shan- 
Hai-Kwan, which is a gratifying assurance, it is to be 
hoped, that the Woosung raid will not be repeated. 
The same subject was again alluded to in our columns of 
the 4th ult., in our description and illustration of the 
new railway bridge over the Lan-Ho. Taking Tientsin, 
which is eighty-five miles from the capital, as the 
starting-point of the future railway system, and remark- 
ing that it is connected by rail with its port Takur, on the 
Gulf of Pectchelee, a length of twenty-five miles, there is 
at present, it is stated, in construction a line which has 
for its object the union of Tientsin with Kirin, in Man- 
churia. Of this route, ninety-four miles are in the hands 
of the China Railway Company, and the remaining 
mileage belongs to the State. It should be noted here 
that while acknowledging at last the expediency of adopt- 
ing steam locomotion, the Chinese Government evidently 
intends, and we do not say unwisely, to retain under its 
own control the management of the new lines, irrespec- 
tively of the conditions which have brought about their 
construction. The financial success of the undertakings 
launched under such auspices isa little doubtful, and not 
altogether likely to lead to any general development by 
private means of the railway system. Strategical reasons, 
no doubt, count for a good deal in the future extension of 
railways in China, as they have done with ourselves in 
India, but the building and maintenance of lines of this 
description do not hold out any very great inducements 
to the capitalist and the shareholder. 

The Chinese are a people who, as a rule, have dealt 
tenderly with mother earth, and if it be humiliation to 
us not to have penetrated deeper than about half a mile 
into the terrestrial crust, their feelings cught to be of a 
very abject character. In their tin mines in the Malay 
Peninsula and in Dutch Settlements, they rarely work 
the ore beyond comparatively a very shallow depth, 
and their superstition exacts from the European visitor 
the penalty of walking in his socks over certain portions 
of the mine he wishes to inspect, furling his umbrella, 
and adopting other precautions not to ‘frighten the ore 
away.” Their prejudice is strong against tunnels, as the 
subterranean operations would seriously provoke, no doubt 
to their own detriment, the great dragon who resides in 
an uncertain zone beneath the surface. Similarly, their 
dislike to telegraph lines, which is by no means overcome, 
arises from a belief that they are hostile intruders in the 
dominions of the aérial genii, and the jealousy with 
which they guard their cemeteries is well known to those 
who have lived among them, and have had the misfortune 
to interfere with them. Part of this reverence for the 
relics of the dead, which is common to all nations, may 
possibly be traced to their strong sense of filial duty, 
which is a marked and favourable trait in their character, 
and one which they fulfil at almost any personal sacrifice 
to themselves. 

When a people numerous as the Chinese, hitherto 
practically secluded from the rest of the world, finds 
itself compulsorily brought into communication with 
it, the necessity of acquiring a knowledge of the more 
widely used languages outside its own country becomes 
imperative, and a college for this purpose exists at Pekin. 
At the capital, as well as in other towns, schools have 
been established for the teaching of science, for instruc- 
tion in the different branches of learned and practical 
professions, and generally in the arts of war and peace. 
The example set so prominently before them by the great 
European nations has not been disregarded by the 
Chinese, and their attention has recently been directed 
towards the more efficient organisations of their army 
and navy. With the assistance of foreign officers, a large 
portion of the military forces has been armed and trained 
according to the European standard, and it is calcu- 
lated on good authority that, including artillery and 
cavalry, the Emperor could bring into the field over a 
million of men.. With a coast line extending over 
nearly thirty degrees of latitude, it is not surpris- 
ing that the state of the navy should be regarded 
by the Chinese Government as deserving fully the same 
consideration as that accorded to the land forces. Its 
present fleet may be said to be divided into two divisions, 
the one to cruise in its northern, and the other in its 
southern waters. Of these, the former consists of a 
couple of ironclads, of between 7000 tons and 8000 tons 
each, a dozen cruisers averaging 1800 tons, cight or nine 
gunboats, and the same number of smaller craft. The 
other division includes some forty torpedo boats, a third 
of that number of gunboats, and an ironclad, the whole 
fleet being manned by about 28,000 men. It is probable 
that the spirits of the air have been conciliated, for it 
appears that very recently the basis of a Russo-Chinese 
agreement for the establishment of telegraphic commu- 
nication between St. Petersburg and Pekin was agreed 
upon. A great difficulty had to be overcome in connection 
with this enterprise, which was to render the almost 
monosyllabic language of the Chinese amenable to the 
requirements of electric transmission. This task has, 
however, been successfully achieved, and the oriental 
vernacular supplemented by many thousand new words. 
Liberty of the Press, as might be anticipated, does not 
exist in China proper, that is, in any district governed by 
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native officials ; and it may be asked where does it exigt 
as we understand the phrase, except in England and 
America? It is gratifying to learn from an independent 
source, that "nearly three-quarters of the whole trag 
carried on at the Treaty Ports is in the hands of = 
countrymen. 
Within the last few years that “ first step,” which costs 
so much," of attempting to emancipate China from the 
trammels of its own torpid civilisation has been effected 
and, in spite of the drawbacks and obstacles referred to 
she has responded to the call, and a corresponding pro, 
gress has “attended her tardy acquiescence. [t is 
improbable that she will ever again go back to her 
old state, for it must be borne in mind that jy 
everything the Chinaman is the most imitative of may. 
kind, and, provided his prejudices.are not too violently 
assailed, he can, and will, do anything if he is fairly 
remunerated for it. ’ 
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MR. MAXIM’S CUIRASS. 


On Friday, June 1st, d large number of officers and civilians 
responded to Mr. Maxim’s invitation to see a cuirass of his 
tested at Erith. Ina letter to the Times Mr. Maxim stated 
that, “jealous” of Herr Dowe’s success, he had at 11 o'clock 
on Wednesday commenced a series of experiments, that “ at 
half-past 12 the experimental stage had been passed,” and he 
had then seriously commenced to construct a cuirass of his 
own “with a certain combination of organic and inorganic 
materials; weight 101b., thickness 14in. He undertook to 
rival Herr Dowe’s cuirass with one weighing 61b. only. He 
added that Herr Dowe was said to ask £200,000 for his secret, 
whereas Mr. Maxim would divulge his for 7s. 64., which 
would “pay for the materials, all of which” he “ obtained 
in the village of Erith.” Everyone interested in the subject 
was iavited to bring their own rifles and ammunition, espe. 
cially Mr. Lowe, who was authorised to see that the experi- 
ments were conducted in exactly the same manner as thiose 
at the Alhambra Theatre. The impression generally conveyed 
by this announcement was that Mr. Maxim had arrived at 
some means of stopping bullets so simple and obvious that a 
secret could hardly be made of it, the inference being that 
perhaps Herr Dowe’s was more or less similar. The tone of 
the letter naturally prepared visitors for something in the 
nature of a surprise, though hardly for one in the particular 
shape which awaited them. After exhibiting some Maxim 
guns made for the Sultan of Turkey, the trial of the cuirass 
took place. It was hung from the neck of an absurd-looking 
dummy with long white hair, and a look of bland expectancy 
in his face, who shouldered an umbrella and was supported 
by props against the sand cliff built behind him. The shield 
was a plain slab 16in. x 13in. x ljin. Next the figure was 
a steel plate gin. thick. Mr. Maxim fired five bullets through 
the latter, and two at the shield on the dummy figure, whose 
hat and wig fell off. The steel plate was then shown to have 
five holes in it, while the shield had stopped the two bullets, 
Mr. Maxim then made a comic speech, explaining how he 
had laboured sleeplessly for an hour and a-half to make his 
shield, which he had sold, according to his offer, to the owner 
of the Aquarium, and therefore that he was unable to 
continue firing at it, but that he would allow any of the 
musketry officers or others to fire the service ammunition or 
any other they had brought with them, at a second shield of 
the same material, of which he was happily able to find a 
small piece. He then produced a thin plate of steel. 
Some visitors, especially Captain Dutton-Hunt and the 
officers who expected to fire the service rifle at the 
shield, denounced the whole affair as a fraud, and went off 
angrily. Mr. Maxim then expressed regret that this view 
should be taken of his exhibition. He said that he was cer- 
tainly not debarred from using steel if it answered the purpose. 
There was, however, a feeling among the visitors that they 
had been imposed on by “a sort of Barnum dodge.” In our 
judgment, it is greatly to be regretted that Mr. Maxim acted as 
he did, and we think it damaged him in the eyes of the public. 
The gain was that he brought a few hundred people together to 
see his battery of guns, and that he got written about in the 
papers. The loss was that he conveyed the general impression 
that he was an unblushing exhibitor of American bunkum-— 
in fact, a Barnum on scientific lines. He would not easily 
again collect an assembly such as were gathered on Friday 
last. Many people greatly dislike feeling that they are made 
fools of, and in England, if once a man gets the name of 
puffing or boasting, it is difficult to get any credit accorded to 
him that he actually deserves. Mr. Maxim’s explanation in 
the Times of June 4th makes matters worse. He commits 
himself to the statement that Herr Dowe’s cuirass must con- 
tain steel. This seems especially rash, as he was not present 
at the trial. We have had a bullet shown to us as one that 
has been set up on the cuirass, and it is distinctly unlike any 
bullet which we have ever seen set up by impact against iron 
or steel. It is in the form of a sphere, except that the base 
protrudes. Not pretending to the profound knowledge that 
extends to all undiscovered possibilities, we decline to dis- 
credit Herr Dowe and Captain Martin, and protest against 
the language used by Mr. Maxim as a gratuitous insult to 
them and to the officers who were specially invited to watch 
the trial, who Mr. Maxim pretty nearly calls fools, and some- 
thing worse, for he says that he could not have allowed any 
unknown ammunition to be fired at his shield, because it 
might have contained a “ hardened steel projectile.” It is, 
we repeat, greatly to be regretted that a useful experiment 
should have been discredited by something worse than 
bad taste. Putting the comic and offensive elements aside, 
however, and only looking at Friday's trial in its scientific 
aspect, it will be seen that it is by no means valueless. 
The shield, so far as we had the opportunity of examining 
it and hearing about it, consisted of a nickel steel plate 
specially hardened, with a mock leather face stretched 
about an inch in front of it. Apparently it also con- 
tains felt. The leather and felt had no significance. The 
valuable fact is that a comparatively light plate of nickel 
steel can be so treated as to stop bullets which will per- 
forate an ordinary jin. steel plate. The weight of 
armour is the principal point to consider. The lightest 
armour that will stop a given blow is, on the face of 
it, the best kind, though bulk no doubt is also important. If 
steel can be so treated as to beat all other materials in 
these two respects, then steel seems to be the best shield 
that offers itself. The remarkable feature in the Dowe 
cuirass was that something said not tobe metal of any kind ap- 
peared to beat steel weight for weight. Apparently Mr. Maxim 
not unnaturally wondered whether hardened nickel steel, 
which has been resisting steel projectiles admirably on a large 
scale, would not produce remarkable results if employed 
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i dinary bullets, and so completely beat the cuirasses 
oe te pe hitherto tried. We have in ‘our possession 
; cuirass of Cromwell’s time which has ane ‘a bullet of 
‘ass day, presumably saving the life of the wearer. - It 
measures 14in. from throat to waist and 1S8in, across from 
under one arm to the other, 10gin. between the arms, and it 
ust over 841b. It seems to be good steel, but a. 
modern bullet would doubtless perforate it very easily. Mr. 
Maxim’s nickel steel would probably admit of a cuirass of 
this size and weight being made completely bullet-proof, for 
the area in each case happens to be about the same, and if 
\Mr. Maxim is correct in the statementof the reduction he could 
cflect in weight, there would be-a considerable margin .over 
and above what is necessary. Lastly, we may consider the 
shock of the blow ona living man wearing the cuirass. As we 
noticed in the case of Herr Dowe’s trial, the living man can 
standup almost without motion against the blow of impact in a 
121b. cuirass. As the weight is reduced the shock is felt 
more. With a service bullet weighing 215 grains and a 
velocity of 2000 foot-seconds, the striking energy is equal 
to 12 ib. falling through Gin., or 61b. through Min. This 
jar is not quite pleasant, perhaps, but it is distributed 
and is very endurable, and it saves the man’s life. We are 
not, however, contemplating body armour proper so much as 
mantlets, whether of Herr Dowe’s material or hardened 
nickel steel pure and simple. No doubt more will be done in 
this direction. Three or four years ago Holtzer had made a 
considerable number of chrome steel breast plates to resist 
the Gras bullet, but metal has been greatly improved in 
quality since then, 


THE P, AND O, STEAMSHIP FLEET. 


Tun change in the character of our steamships is well 
shown in the report which the directors of the Peninsular 
and Oriental Steam Navigation Company have just placed 
before their shareholders before the half-yearly meeting next 
week. That great ocean-carrying corporation has now fifty 
steamers at work, as well as four building, and twenty-two 
steam tugs and launches. But it is not the number of the 
vessels so much as the class and the tonnage that marks the 
alteration. If we refer to the year 1887, we shall find that 
the tonnage owned was then 194,000; now it is 213,000 tons; 
but the contrast is more marked if the comparison be carried 
back a little later. Looking to the fleet as given in the report 
nearly fifty years ago, we find that the largest vessel then 
was one of 1800 tons, and of 520-horse power; now the 


horse power effective; whilst the Caledonia, just launched, 
will make a still further increase both in size and power. 
Putting aside the tugs and launches, the smallest of the 
present fleet is 2622 tons; and the average size is aboyt 4223 
tons, but the average will be improved when the,four vessels 
building are added to the fleet at work. These four, includ- 
ing the Caledonia, to which we have referred as just launched, 
are of 23,300 tons in the total, so that they are considerably 
above the average of the working fleet, the smallest of the 
three being 4500 tons. The whole course of the shipping 
trade has been altered in the years that have passed, and 
very naturally there has been alteration in extent, in power, 
and in average size of the steamships in the premier fleet. 
The change is marvellous; but it is one that needs to 
be maintained, for we have now a great and growing rivalry 
in that branch of work in which the Peninsular and 
Oriental Steam Navigation Company has been prominent— 
the carriage of the mails. There are no signs of a 
cessation of that rivalry, but rather an increase, so that it 
may be anticipated that the alteration in the size and 
character of our greatest English fleet will be continued, and 
that for years to come there will be a marked tendency towards 
the use of greater power in larger steamers in this the 
premier mercantile fleet. 


THE CRITICAL STATE OF THE COAL TRADE, 


Tue position of affairs in the coal trade has now assumed 
a critical phase. Though not in actual conflict, the Midland 
counties—the backbone of the Miners’ Federation of Great 
sritain—are looking on with no small anxiety to what 
is going on in the Scotch districts, and on a smaller 
scale in Somersetshire, on the borders of the Federation area. 
The natural complications are evidently recurring, and 
accumulate to the discomfiture of the Miner’s Federation. 
Even though there is a general gloomy prospect pervading the 
area of that organisation, it is seen that in the less powerful 
districts the trade is in a serious state consequent upon 
these owners being unable to compete with the more advan- 
tageously situated counties in the Midlands. But the 
principle is to apply all round, and a minimum wage is to be 
maintained. Though this on the face of it may have been 
enforced, the pinch has been felt by a reduced number of 
working days, and the Forest of Dean miners have declined 
to be associated with the Miners’ Federation, viewing the com- 
ing difficulties. But itis the Scotch trouble which causes the 
greater anxiety, and the failures there to get together the 
miners ina united force are certainly ominous signs. The 
Scotch miners have been called upon to obey the mandate of 
the Miners’ Federation of no reduction. But what will the 
response be? Possibly the federated miners may decide to 
fight, but numerically their strength appears’ to be com- 
paratively small. The influences at work in Scotland will in 
all probability in their turn affect the English districts 
with whom the Scotch owners compete keenly in some 
markets. The Miners’ Federation in their conference at 
Carlisle promised help, but Mr. Weir, the Scotch miners’ 
secretary, put the situation clearly when he asked the men not 
to expect cartloads of gold from England. The present 
state of the English coal trade practically answers that 
question, for in addition to the present depression, the effects 
of the four months’ battle last autumn have not yet altogether 
disappeared. True, the Board of Conciliation, it is assumed, 
will be a peaceful factor, at any rate until November, in the 
English districts, and this to consumers is, at all events, 
some assurance of stability in the trade of the Midland district. 
The situation is admittedly grave. It brings to the front a 
weighty and difficult point for consideration. Can the Scotch 
reduction be resisted ? 


THE AMERICAN COAL WAR. 


THE United States, like our own country, is rarely without 
a strike of some sort. Now it is the turn of the American 
miners. That conflict has had considerable effect upon the 
coal trade of Great Britain. Prior to the abnormally large 
Atlantic liners, it was the custom of the shipowners to 
take sufficient coal on board at Liverpool to last for the 
round journey. But when the floating palaces became so 
huge as to require tremendous weights of fuel, the manage- 


coal at New York for the homeward journey. Through the 
scarcity of fuel in the States, the shipowners are now revert- 
ing to their old practice of taking with them from the Mersey 
supplies sufficient to bring the ship safely back again. Several 
companies in other parts are also sending out stocks for 
vessels that trade along the American coast. The effect, of 
course, is to impart a stimulus in some parts of the Welsh 
and English coal districts, Several American gas companies, 
who are large consumers of coal, are also laying in heavy 
supplies lest they should be brought too near the working 
margin. The American coalfield now practically idle, is 
being partly compensated for by increased work in Virginia 
and Cumberland. In Virginia the mines are worked by 
negroes, and in Cumberland by white men. New York 
requires weekly 50,000 tons of bituminous coal. Of that 
amount, the Virginia and Cumberland mines, by working 
double time, can supply one-half; the other half comes from 
this country, mai@ly cannel coal from the western district of 
Scotland. As the strike in America has sent up prices 100 
per cent. within a month, and freights across the Atlantic are 
at present exceptionally low, British coal can be delivered, 
even with a duty of 75 cents per ton upon it, in the United 
States market ata profit. The American Government are 
credited with the intention to grant a rebate of this duty 
while the strike lasts. If they do so, brisk business will 
spring up between the old country and the new. But what 
would have been thought in England if during the late coal 
strike our Government had offered to foreign coalowners a 
subsidy of 3s. 13d. per ton on all coal brought into this 
country? What would the labour leaders not have said ? 
Yet this is practically what is reported to be in the mind of 
the Government of “Triumphant Democracy.” 








LITERATURE. 


Systems of Car-Lighting. New York: Engineering News 
Publishing Company. 1892. 


Tue complete title of this volume is ‘‘ The Comparative 
Merits of Various Systems of Car-Lighting: an Investi- 
gation of the Comparative Cost, Safety, Light-giving 
Powers and General Advantages of Oil Lamps, Gasoline 
Carburetters, Compressed Gas, and Electric Lighting.” 
The authors are Messrs. Wellington and Baker, editors 
of the Engineering News, and Mr. Penniman, chemist to 
the Baltimore and Ohio Railroad. The treatise is a 
revised reprint of a series of articles which appeared in 
the paper, describing a series of tests made of the several 
systems. The makers of the various appliances had the 
opportunity allowed them of stating their own views, and 
the authors have avoided the expression of any opinion 
as to which is the best system, leaving that to the reader. 
The chemical composition of the various oils producible 
from petroleum is first treated, and photometer test 
records specially made by Mr. Penniman with Dibdin’s 
radial photometric apparatus. 

The Frost dry carburetter plant, by which gasoline 
is vaporised in a chamber placed above the lamp, 
and air passed over a series of wicks steeped in gaso- 
line, appears to find great favour in the States. The 
system is also in use in private houses and hotels. From 
a table we find that 450 cars of the Pennsylvania Railroad 
Co. are supplied with the apparatus, and a total of 866 
cars have been fitted, of which nine-tenths came into use 
during the two years preceding 1892. The authors deal 
fairly with the reader, and after pointing out the advan- 
tages of the system, add accounts of accidents caused by 
the apparatus. The Pintsch gas system is then dealt 
with, and the authors appear to have derived most of 
their information from British sources, as they quote 
freely from papers by Mr. Hunter and by Mr. Ayres, 
printed in the “ Proceedings” of the Institution of Civil 
Engineers. In all cases the descriptions of fittings are 
well illustrated. Notwithstanding the advances made in 
car lighting, it is stated that out of 30,000 cars now 
running on passenger trains in the United States, at least 
27,000 are lighted by oil-lamps. 

Alluding to the use of oil of low flashing point, or as 
the authors describe it, ‘low fire test oil,’ they state 
that formerly oil of specific gravity 50 deg. Beaumé, firing 
at 150 deg. Fah., and giving off inflammable vapour at 
110 deg. Fah., was used, but now the laws of many States 
require the use of oil with a flashing point of 300 deg. 
Fah. on passenger cars. The use of the lighter oil is, of 





that the ‘* 300 deg. fire test oil” will not be accepted if it 
flashes below 249 deg. Fah., or burns below 298 deg. Fah. 
The method of testing employed by the company appears 
to be very crude; the oil is placed in an open porcelain 
dish, placed in a small iron cup sand-bath, and heated 
over a Bunsen flame. A small test flame at the end of a 
glass tube is used, and, in our opinion, the results must be 
very unsatisfactory and untrustworthy. Why the Abel 
close test is not used we do not know. The cold test re- 
quired is that the oil shall not become cloudy when the 
sample has been ten minutes at a temperature of 32 deg. 
Fah. 

Electric lighting appears so far to have found little 
favour in the States, in fact the use of secondary batteries 
has been so far avoided as much as possible. Details are 
given of the English and continental practice, and the 
authors state that the amount of illumination which 
appears to give satisfaction in Europe is not considered 
at all adequate in America. The Pullman Car Company 
has made the greatest use of electricity so far. The 
authors say it must be admitted that ‘the use of the 
electric light is hardly advisable at present for any rail- 
way which is not willing to go down deep into its pocket 
to pay for the luxury.’ Our own opinion is that one of 
the chief difficulties in the matter is to get a secondary 
battery which will stand the rough usage it receives on 
trains, and also to produce a thoroughly satisfactory 
coupler. The lighting of block trains, that is to say, of 
trains in which the coaches are never separated, is easy, 
but when it is necessary frequently to divide trains, and 
when coaches must remain standing on sidings for long 





ment of the different lines found it more convenient to re- 


course, very dangerous indeed. The specification of the, 
Pennsylvania Railroad Co., which is given in full, shows 


the original matter it contains, there is also a collection 
of data from various other sources. 

Electricity and Magnetism. By S.R. Borronz. London: 
Whittaker and Company. 1893. 

Tue author has not endeavoured to write a text-book, but 
states that his object is to present an easy and attractive 
introduction to the sciences of electricity and magnetism. 
His desire has been to awaken a wish for further infor- 
mation. The expression of such a desire places the 
critic in a somewhat awkward predicament, as, if he should 
observe a lack of information, he must, we suppose, as- 
sume, in charity to the author, that this was intentional. 
As is usual in all such books, we are taken first, in the 
spirit, to Asia Minor, to Magnesia—the land of the lode- 
stone—and, after this initiation, begin our examination of 
the properties of magnets. We then pass into the realm 
of pith-balls and influence machines. The latter part of 
the book is of the most value, and we are glad to see 
that the author has not thought it necessary to burden 
the work with descriptions of all kinds of cells, but has 
confined himself to a few well-known types. The illus- 
trations represent current types, and descriptions of 
induction coils and other apparatus are given. 

We suppose there must be a demand for introductory 
works on electricity or they would not find publishers, 
but the number now in the market appears somewhat 
excessive. If other branches of knowledge were treated 
in the same liberal manner it might tend to produce other 
interests, and deflect part of the stream of would-be 
electricians, which now seems to flow so strongly. 
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JAPANESE WAR VESSELS.—After some seven years’ consideration 
on the part of the Imperial Japanese Government respecting the 
construction of two powerful armourclads, it has been decided to 
place both in this country, one with the Thames Ironworks and 
Shipbuilding Company, London, and a second one with Messrs. 
Sir W. Armstrong and Co., Newcastle. The original inquiry was 
for an improved Collingwood, but the displacement tonnage was to 
be limited to 8000 tons, and seeing it was difficult to improve on a 
Collingwood with 1500 tons less weight, the necessity of a larger 
tonnage soon became evident, and a limit was then given of 10,500 
tons, or a Centurion type, but as it was required to carry a heavier 
armament than that vessel, a still larger tonnage became neces- 
sary, resulting in a vessel of 12,250 tons, and of the Royal Sovereign 
type. A commission has been appointed, and they have visited 
the most important shipbuilding establishments, both on the Con- 
tinent and in America, in which latter country they have inspected 
the manufacture of the Harvey system of casehardening armour- 
plates, which method has been adopted and improved upon with 
great advantage in this country, both by Messrs, Cammell and Co. 
and by Messrs, Vickers and Co., who divide the honours of pro- 
viding the armour for these vessels. It speaks well for the two 
firms who have secured the contract for the ships, that they only 
have been invited to tender for these vessels, though the Japanese 
Government have had large experience, both in this country, in 
Germany, and in France, in war-ship construction, but though 
the greatest pressure was exerted in Tokio to obtain permission 
for Continental firms to tender, such permission was refused. 
The Thames Ironworks have built for the English Admiralty in all 
fourteen vessels of the collective connage of 80,000 tons, The 
vessel to be built by the Thames Ironworks is to be named the 
Fuji Yama, after a celebrated mountain in Japan, and the follow- 
ing are a few of the principal points in her design:—Length 
between perpendiculars, Ports breadth, 73ft.; draught of water, 
26ft. 6in.; displacement, 12,250 tons ; coals at this draught 700 tons; 
total capacity 1100 tons; armour belt, 226ft. long, 18in. through 
machinery and boiler spaces, 16in. at ends ; two barbettes, armour- 
plated with 14in. armour, each carrying two 12in. breech-loading 
guns, ten 6in. quick-firing guns in casemates, fourteen 3-pounder 
Hotchkiss quick-firing guns, ten 24-pounder Hotchkiss quick-firing 
guns, and six torpedo ejectors. The armour deck extending from 
stem to stem is 2hin. thick, and terminates in a powerful ram at 
fore end. The decks to be cf teak. Two military masts with 
double tops, with derricks for jift'ng the boats in and out off skid 
beam. Thirteen boats in all are to be carried, including two 56ft. 
vidette boats, Navy pattern ; five search lights, and the whole of 
the vessel to be lighted internally by electricity. The engines, 
which are to be triple-expansion of 14,000-horse power, will be 
constructed by Messrs. Humphrys, Tennant, and Co., of Deptford, 





periods, the matter becomes much more complicated. 
The book is a valuable little work, inasmuch as, besides 





the boilers being of the usual cylindrical type, and the tubes pro- 
tected by Messrs, Humphrys’ patent ferrules, Speed 18 knots, 
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THE BURTON-ON-TRENT ELECTRIC LIGHT | 
WORKS. 

On Friday last a large assembly gathered in the new | 
electric generating station of the Burton-on-Trent Corpora- | 
tion, to see the new works which have been erected there, with 
machinery and engines and boilers by Messrs. John Fowler 
and Co., Leeds. By the Burton-on-Trent Electric Lighting 
Order, 1890, powers were granted to the Corporation to lay | 
down works for the supply of electricity from a central station. 
The Electric Lighting Committee inspected the leading elec- | 
tricity works in the United Kingdom, and obtained competi- 
tive tenders. The Town Council having adopted the report | 
of the committee and obtained tenders for the buildings and | 
plant, the specifications were examined and amplified by the | 
borough electrical engineer, and final tenders invited, with | 
the result that the whole contract, with the exception of tbe | 
buildings, were let to Messrs. John Fowler and Co. and 
Messrs. Hammond and Co., the latter afterwards retiring 
from the contract by permission of the Corporation, and 
Mr. Hammond becoming the consulting electrical engineer. 

The high-pressure —2000 volts—alternating current trans- 
former system of supply at constant pressure to transformers 
fixed in suitable positions in street boxes on the route of the 
high-tension mains, has been adopted, feeding on to the low 
pressure—100 volts—cables for private supply. 

The buildings are on a site adjoining the Corporation gas 
works, and the gas lighting and electric lighting committees 
work together. The buildings comprise engine and boiler 
houses, test room, &c., carefully designed for the most efficient 
and economical working of the station and for ease of super- 
vision. A large piece of land is available for extensions as 
necessity demands. 

The engine-room is 60ft. long by 63ft. wide. The plant at 
present installed consists of three 125-horse power engines, 
driving by ropes three 66-kilowatt alternators, capable of 
supplying electricity for about 6000 8-candle power lamps 
fixed on consumers’ premises, with one plant in reserve. 

Engines.—The type of engine selected is, as shown in our 
engravings, that known as the horizontal, coupled, compound, 
non-condensing, the sizes adopted being considered suitable 
units to work in sections, having regard to the varying load. 
The speed of the engines is 90 revolutions per minute, and 
the ordinary working load 125 indicated horse-power, at a 
steam pressure of 951lb. per square inch, but the engine is 
capable, by increasing the steam pressure, of giving a much 
larger output. Both high and low-pressure cylinders have 
automatic cut-off gear controlled by the governor. The chief 
dimensions of the engines are :—High-pressure cylinder, 14in. 
diameter; low-pressure cylinder, 24in. diameter; stroke, 
24in. The fly-wheels are 12ft. in diameter, grooved 
for seven lidin. ropes. Another point in these engines 
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worthy of note is the massive character of the bedplates. 
The annexed diagrams are from one pair of the engines, all 


of which give similar diagrams. They are taken with 40 lb. 
and 16 1b. springs respectively, and are reduced in size about 
one-seventh. The engines are of thoroughly good design 
throughout, and justify the expectation that they would run 
continuously any length of time, even on the leaden unrelieved 
load of a dynamo. 
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Low-pressure diagram 


Alternators.—Three 66-kilowatt alternators are of the Leeds 
and London type—Hall’s patents—manufactured by Messrs. 
John Fowler and Co. The electrical working pressure is 
2000 volts, at a speed of 450 revolutions per minute. All 


the above machines have been constructed to synchron- | 


ise or run in parallel with each other at all loads, The 
field magnet and armature conductors do not carry more 
than 2000 ampéres per square inch of section, thus allowing a | 
good working margin. The terminals to which the high- | 
tension mains are connected are boxed in by hard wood | 
lagging, so that they cannot be touched except by the proper 


officials. The exciters for these alternators are driven by 
ropes from grooved pulleys on the alternator shafts, and can 
just be seen in our engravings. They are each of ample size 
to generate current sufficient to easily excite the fields of 
the corresponding alternator at full load. The alter- 
nators are provided with slide rails, by which they can be 
moved to regulate the tension on the ropes. The 
magnets are the rotating part, and consist of laminated 
horseshoe stampings, built up overlapping — alternately 
| —so as to form a complete circle with polar projections; 
these are bolted together solid, and secured to the shaft 
at the boss by means of keys and set-screws. Magnets 
so constructed give, as our electrical readers are aware, 
| the maximum efficiency for the energy expended in 
magnetising them, partly owing to the quality of the iron, 
and partly owing to eddy currents, which would cause energy 
to be dissipated in them if they were solid, due to the arma- 
ture reaction. The armature being stationary, lends itself 
for sectional construction, and as this is built up of laminated 
| charcoal iron sheets with short polar projections, each section 
| having its own armature coil securely attached, can readily 
be removed for inspection or repairs without interfering with 
any other part of the machine. The armature coil is insu- 
lated from the armature core, this is then again insulated 
from the frame of the machine, thus giving a double insulation 
| between the conductor and frame or earth. The main 
| terminals being mounted upon porcelain insulators, and 
enclosed in the wood lagging, make it impossible for personal 
| contact with the high-pressure conductors. 
Switchboard.—_The switchboard, of enamelled slate, on 
| which are arranged the most recent appliances for con- 
| trolling the circuits and maintaining a constant voltage, was 
| constructed under the Lowrie-Hall patents by Messrs. John 
| Fowler and Co., and itis on the lines of that of the elec- 
| tricity works at Madrid, Leeds, Brighton, Eastbourne, West 
| Brompton, Halifax, &c. It also includes the special apparatus 
known as a synchronising board, which is necessary when 
alternators are run in parallel, or when the load is changed 
over from one alternator to another. The alternating plant, 
however, is designed so that it may run continuously in 
parallel, as by so doing great economy and steadiness is 
effected. The trenches containing the cables from the 
exciters and alternators and from the main circuits lead into 
| the back of the switchboard, where ample space is provided 
in which the connections from cables to switches, or cross 
connections on the switchboard, can be easily and safely 
inspected. At the same time it is perfectly isolated except 
for the proper officials. A test room is provided in the 
building. 
Boiler house.—This is 60ft. long by 45ft. wide, and in it are 
placed at present three Lancashire boilers, each 26ft. long by 
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7ft. diameter, constructed for a working pressure of 100 lb. 
per square inch, with ample spare space for further boilers 
as they may be required. The fittings and mountings on 
these boilers include Mr. Bryan Donkin’s forced draught 
arrangements for burning the coke dust and rubbish from 
the gasworks, coke screenings, coke and coal slack. Each 
boiler is fitted with the bars dipping in a water tank, and 
one fan provides the blast for all. Three feed-water‘heaters 
are also provided. By these the exhaust stearfi is utilised 
to raise the temperature of the feed-water, so as to economise 
fuel. No condensers are used. 

Pipe connections.—A very simple arrangement of the pipes 
rendered necessary by so many auxiliary parts of the plant, 
including all the requisite pipes to and from the engines, 
feed-water heaters, pumps, tanks, &c., has been neatly worked 
out. An auxiliary steam pipe is provided for supplying the 
pumps and stoker engine, independently of the main steam 
pipe. The donkey pumps for feeding the boilers are of the 
duplex ram type, each of sufficient capacity to feed two 
boilers when working at their full power. The main steam 
pipes are connected up in the form of a ring, to which both 
boiler and engine branches are connected, thus providing 
two ways by which the engines can be supplied with steam, 
so guarding against the possibility of break-down of the 
running of the engines, should any portion of the steam range 
give way or be under repair. These pipes are provided with 
a suitable number of stop valves placed between each engine 
and boiler, and are carried on brackets fixed to the wall of the 
engine house. The branch pipes to the engines are of wrought 
iron, with wrought iron flanges. The exhaust pipes lead off 
from under the low-pressure cylinders, and a stop valve is 
provided to each engine exhaust to shut it off from the main 
exhaust pipe. Valves are arranged so that the whole or 
part of the exhaust steam can be turned through the heaters 
= direct into the atmosphere through the roof of the boiler 

ouse, 

Distribution.—The distribution of electricity is effected by 
means of stranded copper single cables, insulated with vul- 
canised india-rubber and laid in a system of pipes combined 
with service and junction-boxes. Each junction-box has a 
loose cover, held in position by a wrought iron clamp. The 
culvert connection from the box to the consumer is made by 
& wrought iron pipe. The surface-boxes are in all cases 
placed at the corners of the roads, and in the case of a long 
straight run they are placed at distances of eighty yards to 
one hundred yards apart. The surface-boxes are made in 
two parts, the bottom part being permanent and the upper 
part with the cover being adjustable, so as to allow its surface 
to be raised or lowered as the road level may vary, the lid 
being filled in with wood, macadam, or pavement, according 
to the construction of the road. From the surface-boxes the 
cable can be drawn in or out as required. Where passing 
road corners the cable is placed on a revolving drum, which 
entirely prevents the possibility of abrasion. The jointing 
of branch cables for consumers’ premises is done by cutting 
away part of the insulation of the main cable, which con- 
sists of india-rubber in the junction or surface-boxes, and 
soldering the copper conductor to the conductor of the branch 
cable; the joint is then lapped over with rubber to the 
full thickness of the original insulation, and vulcanised on the 
spot, and the cable well taped and mechanically protected. 
This makes the insulation of the joint practically equal to 
that of the cable itself. The converters are of Lowrie-Hall 
pattern, and made by Messrs. John Fowler and Co. They 
are placed about two hundred and twenty yards apart in cast 
iron wate f chambers with side wings or boxes cast upon 
them, so that the pipes conveying the high-pressure cables— 
2000 volts—pass in on one side, and those containing the low- 
pressure cables—100 volts—on the other side; the cables 
themselves passing through the stuffing-boxes into the water- 
tight chamber. The principle of the stuffing-box is the com- 
pression of a substantial vulcanised india-rubber ring of the 
same quality as the cable itself. In the interior of the box is 
placed a converter, together with high and low-pressure 
fuses, earthing device and high and low pressure switches ; 
the latter are double-pole double-break, and connected together 
by an insulated distance piece, so that both switches are 
turned off at the same moment, thus preventing any spark- 
ing whateverload may be switched off. In order to take upany 
original moisture which may have been in the air and fittings 
in the box, a jar of caustic potash is placed to absorb this 
moisture, and once dry it remains so until any future date 








when the box is reopened. The mains are laid and a supply 
of electricity is at the disposal of any householder in eight 
streets and roads, and in St. Paul’s-square, which is three 
thousand yards distant from the generating works. 








THE RUSSIAN VOLUNTEER FLEET. 


THE new twin-screw steamer, the Petersburg, now 
moored off the shipbuilding yard of Messrs. R. and W. 
Hawthorn, Leslie, and Co., Hebburn, has created a large 
amount of public interest. The vessel, one of the largest and 
finest steamers built on the Tyne, is the third of the same 
class constructed and engined by the firm named for the 
Russian volunteer fleet, her dimensions being 460ft. in 
length, with a beam of 54ft., and a depth of 35ft. Her 
capacity exceeds 6000 tons. Her speed is 19 knots per hour. 
The bunker stowage amounts to 1200 tons of coal, a feature 
being that all fuel is shipped through the sides of the vessel, 
no dust reaching the decks above. The steamer is built of 
steel throughout, on the longitudinal cellular double bottom 
principle, extending right fore and aft, with no fewer than 
ten water-tight compartments. The engine and boiler-rooms 
are divided by water-tight bulkheads. All decks are of steel, 
sheathed with teak, and to insure increased steadiness to 
the ship in rough weather, the bilge keels have been made 
exceptionally long and broad. The vessel has been con- 
structed on the three deck grade, with long poop, bridge, and 
topgallant forecastle, and to the highest class at Lloyd’s. 

The dining saloon is a magnificent apartment on the main 
deck amidships, entrance to which is obtained by a descending 
corridor with beautifully carved balustrades of solid oak. 
The floor is composed of parquet flooring, of variegated oak 
artistically arranged, and the framing and panelling through- 
out is of solid oak, handsomely carved, and harmonising with 
the sideboard, which extends the entire width of the saloon, 
the style adopted being Jacobean. The reception-room is 
divided from the dining saloon by a rich curtain of plush, 
beautifully embroidered. In both apartments the tables and 
chairs are of solid oak, with bronze settings, the side-lights 
being exceptionally large and numerous, the windows in the 
corridor leading to the state rooms being cathedral tinted. 
The music-room is on the navigating deck amidships, the 
framing being of carved walnut, artistically relieved by the 
introduction of holly panelling, in poker work and marble. 
The windows are of stained glass, of classical design, and in 
this apartment are placed life-sized portraits of the Empress 
and Emperor of Russia, which have been sent direct from 
St. Petersburg for the new vessel. 

Cabinets of variegated wood are placed around the hall, 
and, contrasted with the rich tapestry and panelling, the 
effect produced is very fine. The state rooms, which are on 
the same deck as the saloon, are remarkably well lighted and 
ventilated and arranged, none of the berths being more than 
two tiers high, while several have been made large enough 
to accommodate parties or families, the furnishing being on 
the bed-room and sitting-room combined principle, every 
comfort and convenience having been provided, including 
electric light and fans, electric bells, portable dressing 
cases, &c. 

The crew is berthed in the forecastle, all berths being of 
teak, with cabinets underneath, fitted with locks and fronts 
of iron trellis work. On the ’tween decks right fore and aft, 
except where the state rooms intervene, are accommodation 
for 1500 emigrants or troops. This space is lofty and airy to 
a degree, the height from floor to ceiling wor | upwards of 
8ft. clear, natural ventilation being obtained by numerous 
side-lights and patent ventilators, while the electric fans with 
which the vessel is fitted keep all decks free from accumula- 
tion of stale air from stem to stern. The engineers and fire- 
men are berthed in close proximity to the engines ; three dis- 
tinct sets of pantries and cooking — are supplied for 
the use of passengers, emigrants, and crew respectively. 

The hospital is immediately under the poop, and in the 
case of sickness occurring on board the patients can be com- 
pletely isolated from the passengers and crew, the doctors’ 
room and dispensary being in the immediate vicinity. One 
division of the hospital is set apart for the use of male and 
the other for female patients. All necessary convenience is 
on the same deck and within the hospital area, a promenade 
being provided on the poop above. 








Patent fire-extinguishing apparatus is fitted at the hatches 
leading to all the holds, and in the case of fire a powerful 
jet of steam can be forced from the boilers to every compart- 
ment on board, passengers, after giving the alarm, having to 
close the door and ascend to the deck, the action of the steam 
instantly extinguishing the flames. 

The vessel is fitted with the full complement of deck 
machinery of the latest and most improved The steer- 
ing gear is on the upper deck amidships, while a reserve set 
of powerful machinery of the same class is placed under the 
poop aft, to be used in case of emergency, or instead of that 
on the bridge. The pumping arrangements are of exceptional 
power, being capable of discharging water at the rate of 1000 
tons per hour, thus providing for the clearing of the largest 
hold in sixty minutes. Temperley’s transporters for the 
rapid discharging and stowage of cargo are placed at each 
hatch, in addition to the full equipment of silent winches, 
warping capstan, and windlasses. The vessel has been 
engined by the builders, the propelling and auxiliary engines 
numbering altogether over forty, the former being in two 
sets working triple-expansion, having cylinders 34in., 54in., 
and 85in., with a stroke of 5lin. The steam distribution 
valves are worked by Marshall’s system, and the whole of 
the machinery in the engine-room is duplicated, steam being 
supplied by seven large cylindrical boilers having thirty-six 
furnaces. A notable feature of the engine-room is the 
division of the coal, which is stored in bunkers extending 
along the port and starboard sides of the ship, thus furnish- 
ing additional protection in time of war. 

The Petersburg recently went on her official trip, in the 
presence of the representatives of the builders and engineers 
and the following Russian naval experts, viz. :—Colonel 
Linden, inspector of the Russian Volunteer Fleet; Mr. 
Poretchkine, appointed by the Russian Minister of Marine; 
Mr. Varshafsky, the engineer-in-chief at Odessa ; and Captain 
Radloff, who will take command of the vessel. In a con- 
tinuous run, extending over twelve hours, the vessel gave an 
excellent account of herself, the contract speed of nineteen 
knots per hour being attained, the engines during the whole 
day working smoothly and without any perceptible vibration. 
In response to numerous inquiries for admission to inspect 
the vessel, the owners and builders have mutually agreed to 
admit the public on Saturday, between the hours of 2 and 
5 p.m., at a charge of 1s. each, the proceeds to be handed 
over to the benevolent fund for aiding the adult blind in the 
towns of Newcastle and Gateshead. 

The vessel will leave this week for St. Petersburg, the 
city after which she is named, and, having been placed 
on view there, will at once enter upon her regular line. 








REPORT ON TRIALS OF A CROSSLEY GAS ENGINE 
AT MESSRS. WALLAERT FRERES’ MILL, 
LILLE. 

By M. Aime WITz. 


TuE Crossley motor which Messrs. J. and O. G. Pierson have 
installed at the establishment of Wallaert Brothers, for the 
electric lighting of their spinning factory in the Rue de 
Poids, drives by means of a belt, a countershaft on which 
are mounted a fast and loose pulley, a Raffard coupling with 
elastic connections, and a fly-wheel of 1:10m. in diameter 
weighing 750 kilos. This shaft, which makes 350 revolutions 
at a speed of 160 revolutions of the engine, transmits the 
motion by a second strap to a dynamo making 1000 revolu- 
tions. The motor is of the XII type. It occupies a space of 
366m. by 2°50m., comprising therein two fly-wheels of 
1‘761m. indiameter. The diameter of the cylinder is 
335 mm., and the stroke of the piston is 530 mm. The trial 
was made with the town gas, and the initial compression is 
about 5 kilos. 

The lighting is effected by an incandescent tube; the burner 
——n it incandescent, consumes 250 litres of gas per 

our. 

The system is started with remarkable ease with the aid of 
the new self-starter patented by Crossley Bros., the fly-wheel 
being untouched. The following observations have been 
taken at the trial which bear especially on consumption and 
speed. A revolution counter actuated by a small connecting- 
rod at the end of the driving-shaft gives the total number of 
revolutions, and admits of observing the mean speed during 
an interval of any desired duration. 

In order to count the number of admissions of the explosive 
mixture, M. Witz employed his electrical contact apparatus, 
marking at each lift of the admission valve a stroke on the 
scroll of a Morse receiver. 

An ingenious and very simple automatic speed register, 
contrived by M. G. Otten, of Wallaert Bros., has served to 
show graphically the speeds, the maximum variations of 
which are given by vertical strokes traced by the pencil of the 
instrument, 1mm. in height corresponding to a variation of 
1:1 revolution per minute. 

The power indicated has been determined by the mean 
pressures based on a number of diagrams, sufficient in num- 
ber to reduce to a minimum the error arising from the 
incessant variations of admission ; each time three diagrams 
were taken on the same paper, one above the other. The 
tension of the spring was adjusted following the usual method 
employed by M. Witz in mounting his apparatus on a reser- 
voir containing compressed air, the pressure of which was 
measured by an excellent Bourdon gauge. The mean range 
of flexure of the spring employed was 2:54 mm. per kilo- 
gramme of pressure. 

The effective power of the motor was measured by & rope 
brake dynamometer—which was applied without any trouble 
to the two fly-wheels. This brake rope made two turns, 
embracing the whole circumference of the rim. The upper 
extremity was secured to a fixed point by the intervention of 
a small spring dynamometer, of which the tail weight p 
should be deducted from the value of the load P attached to 
the other end of the rope and kept floating. The effective 
load W was then equal to P—p. As the brake was double, less 
than 20-horse were developed on each fly-wheel. The nature 
of the place and the form of the fly-wheels did not lend them- 
selves to the cooling of the rims, and it was necessary to 
reduce the length of the trials for fear of overheating the 
metal. On the other hand, the values of P and p have been 
determined with the greatest care, and the diameters over the 
rims accurately measured, which were 1°761m. and 1°762 m., 
the rope being 15 mm. in diameter. 

The consumption of gas was shown by a special counter, 
placed in a room maintained at a constant temperature—this 
temperature did not sensibly vary, remaining steadily at 
24 deg. A preliminary trial determined the importance of 
the leakage and loss in the piping and gas bags. The mean 
atmospheric pressure has been noted by a barometer which 
M. Witz procured expressly from his laboratory of the 
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“Faculté libre des Sciences de Lille.” It has thus been | 


possible for him to compute the volumes at Odeg. at 760 mm. 
pressure. 

The charges of gas taken in the course of the trial were 
measured by means of the eudiometer tube of the experi- 
menter, the exact calorific power of the gas consumed being 
alsoascertained. It varied little, being 5-011 heat units on the 
26th, and 5-024 units on the 27th October, the volumes being 
reduced to Odeg. at 760mm., and the combustion taking 
place at a constant volume. 

Finally, it must be said that the periods were counted to the 


| 
| 








with the effective work, has hardly changed. It is as if the 
mechanical efficiency slightly decreased with the reduction 
of the power, this being compensated, on the other hand, by 


the fact that the combustion took place better in a cylinder | 


constantly reheated by the explosions. 


The consumptions observed deserve notice, for they are 


remarkable, considering the relative poverty of the gas em- 
pe. an expenditure of 603 litres, with gas giving 5011 
eat units to the metre-cube, being equivalent to an 


expenditure of 570 litres, with gas possessing a mean calorific | 


| power of 5300 heat units. 
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1 | Running light. | 15 min | 168-8 _- -~ 15 4°77 | 7°42) — | 759°4) 24 | 5024 1,418 5,67 5,210 704 _ - 
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second on an excellent chronometer. This succinct descrip- 
tion of the methods observed in order to insure rigorous 
exactitude in the results of the trials testifies that nothing 
has been left undone which could contribute to that end. 
Seven trials have been made. The first was running light; 
the second was also running light, but with the transmission. 
In the four following trials, 3, 4, 5, and 6, the indicated 


The high qualities of the engine under trial were best 
displayed by the thermal efficiency furnished by trial No. 
6. The relation of effective work to the heat equivalent 

75 x 60 x 60 —0-21. 
10,603 x 5011 x 425 
From the point of view of regularity the results are also 


of gas used is equal to 


horse-power and the effective power were determined at the Very satisfactory ; the speed remained constant, and, owing to 
time in such a way as to establish the exact value of the the two fly-wheels, the blow of the explosion was scarcely 
mechanical efficiency of the motor: the power increased felt on the diagrams furnished by the Otten apparatus. The 
from 35 to 43 indicated horse-power. height of the strokes does not exceed 2mm., corresponding to 

Trial 3 of least power, was carried out in sucha way as Variation of 1-9 revolutions in 150 revolutions. The X 
to have one explosion for two revolutions without any motor is eminently suitable for electric lighting, from the 
miss—the gas admission valve had to be regulated in con- fact that variations of voltage are very small, and the light is 
sequence. In the two other trials, on the contrary, the valve steady. The Raffard coupling certainly contributes to this 
was full open, and under the action of the governor, the result, but the regularity of the engine is the principal factor 
quantity of gas admitted per charge varied with the number Of success in the installation. We may remark en passant 


| ci 
| Co., water-tube boiler; (4) Herrmann und Schim 
| Kaiserslautern, water-tube boiler; (5) Géhrig a ee 
| Darmstadt, water-tube boiler; (6) Maschinen-Ba * 
Gesellschaft, Niirnberg, water-tube boiler. 

The experiments were made from August to Septem 
ber, 1891, in the Exhibition boiler house, but have only 
lately been published. The coal used throughout tho si 
trials was ‘clean Ruhr nut,” from the Shamrock ming. 
provided by the trial committee ; the feed-water was drawn 
from the town main. As each boiler worked at a different 
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Fig. 2 


pressure, there were three main steam pipes, for pressures of 
8, 10, and 12 atmospheres. Four large chimneys, 147ft, 
high, and about 5ft. diameter at the top, carried off the hot 
gases. The boilers were mostly fed by steam pumps, in one 
case by an injector. Water purifying apparatus was also 
used, and during the experiments two of the boilers wero 
supplied with purified, and four with ordinary water. Tho 
dimension and constructions of the boilers tested were as 
follows :-— 

(1) Schulz-Knaudt.—Horizontal single flue Cornish boiler— 











of admissions producing a moving impulse. It is evident 
that in the different trials the mean speed of the test 
assumed different values. These differences were desired by 
M. Witz, who has sought to know the values of the 
mechanical efficiency at different speeds. In fact, the 
Crossley regulators allow of sufficient modification of the 
speed of the motor by a simple screw adjustment—otherwise 
the regularity of the cycle might be affected. This is an advan- 
tage which is appreciable in certain cases. The counting of 
the mean number of explosions per minute ought to be very 
precise if it is desired to measure the indicated horse-power 
with exactitude. The length of these trials could not exceed 
thirty minutes, owing to the excessive heating of the rims. 
The seventh trial was a trial of lighting, and extended over 
three hours. 

Taking a triple diagram every quarter of an hour, it 
was possible to determine with great accuracy the mean in- 
dicated horse-power, and also by using the mechanical 





SPEED DIAGRAM—CROSSLEY GAS ENGINE 


that a luminous intensity of 4922 candles for an hourly con- 
sumption of 18°5 metre-cubes of gas reduced at 0 deg. and 
760 m. was obtained. The direct utilisation of the gas by the 
Bengel burners would give less light at three times the 
expense. 

As the dynamo furnishes 16,491 watts with 1109 volts and 
1487 ampéres, the watt-hour costs, in consequence, 1-1 litre of 
gas. These results, showing the benefits which the use of a 
good motor for the electric lighting of industrial establish- 
anents procures, speak for themselves. 








SIX GERMAN STEAM BOILER EXPERIMENTS 
WITH THE SAME COAL (RUHR.) 
By Bryan Donkin, M.I.C.E. 
SUMMARY OF TRIALS. 


Ar the Frankfort Exhibition of 1891 a committee was | 


formed for the purpose of testing different machines, <c. It 


efficiency obtained in trial No. 3, the corresponding effective 
power. We must note, as a matter of fact, that the trials 
Nos. 3 and 7 were made under identical conditions. The 


| Fig. 1—with one internally-fired grate. Working pressure, 
| 12 atmospheres; heating surface, 645 square feet; grate 
| surface, 154 square feet; length of boiler, 25ft.; mean 
| diameter of the fire tube, 4ft. The feed-water pipe was led 
through the steam space, and opened about 7’8in below the 
water level. The hot gases passed forward ‘over the fire- 
bridge and back along the left side and down the right to 
the chimney. This boiler was first tested in the ordinary 
way with the Ruhrcoal. By request.of the makers it was 
then submitted to a second experiment, with the addition of 
Rinne’s patent fire-brick bridge—see Fig. la—to test for 
smokeless combustion. When this is used, the air for com- 
| bustion is led through a passage and previously heated. 
Immediately behind the grate is the bridge, with numerous 
| openings, placed athwart the fire-tube for a length of about 
| 8ft. The burning gases have to pass through these openings 
on their way from the grate to the back of the fire-tube, the 
| soot and other incombustible substances are ignited vy the 


| 
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above Table A expresses synoptically the results obtained. 
The constants of the calculations are the following :— 
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Indicated power, Ti 


SC _ 9-10381. 
4500 
. = 0°10881 x n x fn = number of ignitions. 
Ti = 0°10381 x n X pm \ pm = Mean pressure. 
Brake power, T-. 
Mean circumference of fiy-wheels, including rope—5 m, £3815. 
T = 53815 py e § N = number of revolutions. 
~ “ge09 ~*~ * * * (ae = P - » = net weight on brakes. 
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; i ; was divided into nine groups, three of which undertook 
| ~ experiments upon steam engines and boilers. The following 



































Diagram B—Crossley engine 





The above diagrams are reproductions, A of the main 
diagram of the fourth trial, and B of the third trial. In the 
first, the valve was full open—while in the second, the valve : 
checked the admission of the gas, in the same way as that in Fig. fa ; 
which there were as many explosions as compressions. It | firms agreed to submit their boilers for trial:—(1) Schulz, 
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; heat of the brickwork, and more perfect combustion is said to 
be obtained. There are also two iron tubes, 5:8in. diameter, 
protected by fire-clay, extending from the back of the boiler 
to the Rinne bridge, which admit warm air, as shown in the 
drawing. This trial with Rinne’s patent was made with coal 
from another mine, Lothringen, near Herne, instead of the 
usual “Ruhr nut.” Tho results were kept separate, and do 
not appear in the table giving the results of the six trials, but 
are shown as No. 7 in the graphic representation. 

(2) Willmann, Dortmund.—This water-tube boiler—see Fig. 2 
—contains 66 tubes, 4in. diameter, and 15 7ft. long; working 
pressure, 10 atmospheres ; heating surface, 1307 square feet ; 
grate surface, 25 square feet. There are two grates, 5ft. long 

| by 2ft. 9in., separated by a wall. In the first two flues the 
hot gases circulate parallel with the water tubes, then pass 

| along the upper pipes, and downwards to the main flue. 

| (3) Diisseldorff Ratinger water-tube boiler—Fig. 3.—This 
boiler is similar in design to the one described above, and has 

| two large upper tubes anda steam drum. Below are 93 tubes, 
4in. diameter, 14-7ft. long; working pressure, 8 atmospheres ; 

| heating surface, 1688 square feet; grate surface, 83 square 


is remarkable that, in spite of these conditions, generally | Knaudt and Co., Essen, Cornish boiler; (2) E. Willmann, | feet. The grate is in three parts, divided by walls. The 
considered favourable, the consumption of gas, in connection | Dortmund, water-tube boiler; (3) Diisseldorff-Ratinger Boiler ' arrangements for improved combustion, &c., are similar to 
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boiler No. 2, and asbestos is used to make the joints 
a pie for cleaning, and prevent air from penetrating to 
the) Herrmann and Schimmelbusch, Fig. 4.—In this vertical 
water-tube boiler the tubes are disposed in three groups, 
forming three boilers joined together. The diameter of the 
tubes is 4in., length 7°3ft, Each boiler is connected to the 
others at the top and bottom by cylindrical tubes, and the 
three steam spaces are also in connection. A “ Cario” grate 
is used, and as the firing takes place in front of the first 











Fig. 3 


boiler the water and hot gases are led off through the other 
two. Working pressure, 8 atmospheres; heating surface, 
1614 square feet; grate surface, 32-9 square feet. Diameter 
of the upper boiler tubes 6:5ft. and 5:2ft. The hot gases 
circulate up and down between the vertical nests of tubes. 
With the exception of the lower parts of the three upper 
tubes, and the steam collector, the whole of the boiler is well 
protected from external radiation. 

(5) Gihrig und Leuchs, Darmstadt—Fig. 5—This is one of 
the ordinary type of water-tube boilers. There are ninety-five 











arrangement the air admitted to the combustion space is 
previously warmed. The whole of the boiler, including the 
upper reservoir, is set in masonry. The removal of the soot 
takes place through the doors at the ends. 

Opsect OF EXPERIMENTS. 

The object of the experiments was to determine the 
following :—(1) The evaporating power of each boiler per unit 
weight of coal, taking the feed water at 32 deg. Fah., and 
steam at 212 deg. Fah. (2) Efficiency of each boiler, or 
percentage of water evaporated to heating value of the coal. 
(3) Efficiency of the combustion in each case. (4) Losses of 
heat: Firstly, in the burnt products from the grate ; 
secondly, carried off to the chimney ; thirdly, in the incom- 
bustible gases ; fourthly, lost by radiation or soot, or other- 
wise unaccounted for. 

To form a basis of comparison for the different boilers, 
from 124 to 244 1b. of Ruhr coal were burnt per hour per 
square foot of grate surface. Thus the boilers were not 
forced; the combustion of the coal and cooling of the hot 
gases was as complete as possible ; and every effort was made 
to obtain the best evaporation. The quality of the steam was 
also determined, or the quantity of priming water in the 
steam in the different cases. 

The chairman of the committee was the well-known 


| Professor M. Schréter, of the Polytechnische Hoch Schule, 


Munich, and there were four members and eight assis- 
tants. Each experiment was personally superintended by 
one of the above. Every boiler was first tested for leakage, 
and a preliminary experiment made, to accustom the assis- 
tants to take the various observations. Two experiments, 
each of nine or ten hours, were then carried out, and the 
mean determined from both, all measurements and observa- 
tions being made independently by two persons under the 
constant supervision of the director. The results may be 
classed under the following heads :— 

(1) Coal and residuum of combustion.—One kind of coal 
only was used for all the six boiler tests. Although distin- 
guished as ‘clean Ruhr nut coal,” it contained a good deal of 
incombustible matter. It was easily kindled, and did not 
cake readily, nor did the ashes run together, but fell mostly 
through the grate bars; hence there was no difficulty in 
keeping the latter clean. The coal was carefully weighed in 
quantities of 154 1b. at a time. Before the beginning and 
end of each experiment the fires were kept as low as possible, 
the thickness of the layer of combustible being reduced to 
about jin. The maximum error on this account was put at 
1 per cent., to which should be added any slight error caused 
by the difference in the heating value of the combustible left 
on the grate. 
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tubes 16-4ft. long and 3-7in. diameter, connected by a water | 
| analysis of its chemical constituents, made separately for 


chamber with an upper reservoir, 4-9ft. diameter and 20ft. 
long. Working pressure, 124 atmospheres ; heating surface, 
1651 square feet ; grate surface 31:2 square feet. The feed 
water is inteoducel into the upper vessel, and passes first 


through a stand pipe in the boiler, to separate the lime and | 
impurities. The horizontal grate is about 2:2ft. below the | 


nearest pipes. The masonry in which the boiler is set extends 
to half the height of the upper tube, above which the boiler 
1s covered with heat-protecting material. The upper 
part of the drum and the ends of the upper boiler are not 
protected. 

(6) Maschinen-Bau Gesellschaft, Niirnberg.—This water- 
tube boiler consists of sixty tubes 14-7ft.long and Sin. diameter, 
with &n upper reservoir 4'5ft. in diameter and 19ft. long—see 
Fig. 6. Working pressure, 10 atmospheres; heating surface, 
860 square feet; grate surface, 22:5 square feet. The feed 
water is led first through the upper boiler tube into a receiver, 
where it is age freed from impurities. The horizontal 
grate is about 2ft, below the lowest tubes. By a special 


The heating value of the coal was carefully determined by 


each experiment by Dr. Bunte, a part of whose report is 
appended. To obtain a fair average specimen of the coal, a 
small quantity was taken from each lot when weighed, and 
after mixing, a sample of 44 lb. was reserved for testing. To 
determine the percentage of moisture, a handful was with- 
drawn from the coal every two hours, and enclosed in a her- 
metically sealed glass vessel. The samples thus obtained 
during each experiment were placed, together with others 
from the residual products, in a box, and carefully labelled. 
For each trial the quantity of water and ash contained in the 
coal, and the amount of combustible in the residuum, were 
determined, as well as the composition of the latter. As the 
whole of the coal was delivered from one mine its composition 
was presumably the same, the only variation being in the 
percentage of water and ash ; and this was found to agree 
with the results of the analysis. 








The mean chemical composition of the combustible in the 
six experiments was :—C., 88°55 per cent. ; H., 4°90 per cent.; 


sulphur, 1°45 per cent.; O (residuum), 5-10 per cent.: ‘otal, 
100 percent. The variations were so slight that this mean 
was used for all the experiments. The analysis of vae con- 
stituent parts of the coal gave the following results as the 
mean of six experiments :—Fixed carbon, 74°263 per cent. ; 
volatile substances, 19°323 per cent.; ash, 5°610 per cent. ; 
water, 0:803 per cent. : total, 99:999 per cent. Percentage of 
coke 79°87. The heating value was obtained by calculating 
the mean beating value of the carbon, hydrogen, oxygen, 
sulphur, water and ash from twelve analyses, and was deter- 
mined at 7618 calories = 13,712 T.U. 

(2) Feed water and steam.—The feed water was measured 
in a tank placed on a weighing machine, in quantities of 
1100 Ib. to 1760 1b. The weight of water was noted, the time 
of weighing, and the beginning and end of each time of feed- 
ing. The quantities were strictly controlled by two observers. 
In some of the experiments the water was led directly from 
the tank to the boiler; in others it was first passed into a 
feed-water tank, the level of which was kept uniform at the 
beginning and end of every experiment. The temperature of 
the feed-water was always noted. To avoid, as far as possible, 
the error entailed by a difference in the quantity of water at 
































Fig. 5 


the beginning and end of an experiment, no trial was con- 
cluded until the water level and steam pressure were the 
same as at the commencement. The fires were also lowered 
as much as possible to obtain uniformity of evaporation, and 
the boiler was supplied with a minimum of water, that the 
composition and temperature of the feed-water might be the 
same. Further, it was considered desirable that the experi- 
ments should begin and end at a time when little steam was 
required. By these means the level of water in the water 
gauge was the same, as also the temperature and amount of 
steam in the boiler water, and the possible error thus reduced 
to 4 per cent. All pipes being shut off except those in actual 
use, there was no outlet for water not evaporated, nor 
possibility of admitting water unless it was weighed. The 
heat of the steam was calculated from Regnault’s formula, 
and the steam temperature taken from Fliegner’s tables. 
The steam pressure was determined from the manometer on 
the boiler, checked by a tested standard gauge, and noted 
every quarter of an hour. Here the maximum limit of error 
was 0°18 per cent. Priming, or moisture in the steam, was 
determined independently of the evaporation. All the boilers 
were submitted to this test except No. V., in which, by request 
of the makers, it was not carried out. The experiment lasted 
about eight days for each boiler, and was made once a day. 
A solution of common salt was fed into the boiler with the 
feed-water, until the proportion was 14 percent. After the 
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boiler had been working for a day, and the salt and water 
were thus well mixed, two samples were taken from the 
water at the same time, one from the boiler near the upper 
evaporating surface, and one from the nearest water 

















TABLE B. 
“_ Salt in | a Mois x 
tand.cwater| Salt in| water | Salt in|," 
Name of boiler. |F es boiler from | feed- aye 
— water. steam | water. kei 
} pipe. 
| ‘ ¢ 
1, Essen, Cornish -| Ordinary | 1°524 000116 | 0°CO146 = 0-076 
| waterCo. ; 
2. Dortmund, Water-tube| Puritied 1°229 =0°00188 | 000195 0112 
3. Ratingen Po y» | Ordinary | 1°146 0°00155 | 0°0014S 6°135 
4. Kaiserslauten ,, ,, | Purified | 1-442 0°00122/0-00193 0-085 
6. Niirnberg 9 » | Ordinary | 1610 0°00246 | 0°00164  0°151 
| 
separator in the steam pipe. These samples were tested 


for their proportion of salt; the percentage of salt contained 





in the boiler water was also determined, and thus the 
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amount of priming water in the steam. To prevent the 
evaporation of part of the hot water from the boiler and 
separator, and hence an increase in the percentage of salt in 
the sample, it was first led through a copper refrigerating coil. 
In both samples the proportion of salt was determined witha 
solution of nitrate of silver, monochromate of potash being 
used to indicate it. To check the results, the natural propor- 
tion of salt in the feed-water was obtained by the same pro- 
cess, and each time a sample was taken the level of water in 
the boiler was read off. This method of determining the 
priming in the steam was not considered absolutely free from 
error, but it was adopted for want ofa better. The results 
obtained were as shown in Table B, preceding page. 


To be continued. 








THE ROYAL INSTITUTION. 
THE WORK OF HERTZ. 

On Friday night last, Dr. Oliver Lodge, F.R.S., delivered 
a lecture at the Royal Institution, on “‘ The Work of Hertz.” 
Mr. Ludwig Mond occupied the chair, and there was an 
exceedingly large attendance of members and their friends. 

Dr. Lodge, after mentioning Fresnel, Carnot, and Clifford, 
as among those scientific men in whom a young and brilliant 
career came to an untimely end, said that they had now to 
add to the list the name of Hertz, who died on January Ist 
of this year, aged thirty-six, yet not before he had founded 
an epoch in experimental physics, which will hand his name 
down to posterity. Of the seed sown by those before him in 
the same department of research, none had done more than 
Clerk Maxwell. The popular estimate of the eminence of 
different scientific men is sometimes more or less amusing 
to those working at the same subject, but this has not been 
the case with Hertz, who well deserves his fame, and it would 
be a graceful act of tribute to his memory if the Physical 
Society saw its way clear to collect and publish all his 
scattered scientific papers. His students and those with 
whom he worked held him in high estimation. 

His lecture that evening would consist of experimental 
demonstrations of the outcome of Hertz’s work. As a stone 
cast into the water sets up ripples which do not subside 
immediately, in an analogous manner an electrical charge 
or discharge of sufficient suddenness communicated, say, to a 
brass globe, does not settle down easily, and the oscillations 
of the rapidly diminishing charge excite waves in the ether. 
If a wire should be handy, these oscillations will run along 
it, otherwise they will go forth into space, varying as they go 
according to the law of the square of the distance. Maxwell 
knew that there must be such waves, and knew many of the 
phenomena connected with them; their length was known 
from a thousand miles to foot, and even how to make them; 
all this was believed with varying degrees of confidence, but 
Hertz supplied the experimental verification. The lecturer 
here showed how a Leyden jar discharged through a yard of 
wire, and near a similar jar with closed circuit, causes an 
overflow of electricity in the latter, which discharges itself 
through a small air-hole previously made in the glass, at the 
top of the tinfoil coatings. If the coatings of the jar be more 
separated a typical Hertz’s oscillator is the result. The 
electrical oscillations soon cease, in consequence of the 
radiation of energy. The oscillator has to be “in tune” 
with the radiating source. 

Hertz discovered electric synchrony; he also found the 
apa calculated lengths of the waves to be true in fact; 

e likewise observed that the secondary spark occurs more 
easily when it can “see” the light from the first spark, that 
is to say, when the light from the primary spark falls upon 
its knobs. Dr. Lodge illustrated this by experiment, and 
showed that the interposition of-a piece of common transpa- 
rent glass in front of the primary spark would stop the 
secondary sparking, for the rays which favour this effect are 
high up in the invisible part of the spectrum, far beyond the 
visible part of the violet. Glass stops these rays of high 
refrangibility; quartz does not stop them or but slightly stops 
them, so the secondary sparking continues during the inter- 
position of a plate of quartz, as shown by thespeaker. Fluor 
spar, he said, transmits them slightly better than does quartz. 
Atmospheric air in sufficient thickness, especially the air of 
towns, cuts off these ultra violet rays. Helmholtz made the 
important discovery that under certain conditions, if a body 
be charged with negative electricity, and then be illuminated 
with these rays, it will discharge. The lecturer here pro- 
jected upon the screen an image of a gold-leaf electroscope, 
with which a small piece of zinc was connected by a wire 
several yards long; the piece of zinc had but a few minutes 
before use been well rubbed with emery paper. The leaves of 
the electroscope were caused to diverge by negative electricity, 
and upon the piece of zinc being then inserted in the path of 
& beam from the electric lantern with a quartz condenser, 
the gold-leaves fell together again. This experiment was 
several times repeated, and it was shown that the interpo- 
sition of a plate of glass stopped the effect which would 
otherwise have been produced by the zinc. 

Dr. Lodge drew attention to a large Hertz’s vibrator, analo- 
gous in principle toa Leyden jar with its coatings very wide 
apart, and said that it would radiate waves about 30 metres 
long, giving about 10,000,000 electrical vibrations in a second, 
and that when excited, almost all the reasonably elongated 
conductors in the theatre would give off sparks. It would 
not work well that evening, however, because it had been 
necessary to hang it near a wall, in which when in action 
it produced an image of itself, which image tried to undo 
all that the vibrator was attempting to do. There is 
something analogous to this in singing flames, which will 
not sing so easily when placed near a wall. 

Hertz found that his small sparks will start the current 
from a battery through a small gap in a circuit—a gap, 
for instance, like that produced by a bad contact in an 
oxidisable metal, such as iron, and Professor Fitzgerald 
had shown that a very delicate galvanometer would 
indicate when a spark passed in a Hertz’s detector. The 
speaker here described the action of a considerable variety 
of detectors, and spoke of one devised by Professor Minchin, 
of Cooper’s Hill, as being astonishingly sensitive ; the instru- 
ment responds to the radiation from a star. By means of 
suitable vibrators and detectors, he—Dr. Lodge—at Liverpool 
had transmitted quite strong signals through a distance of 
sixty yards in the open air; he thought that the limit with 
that apparatus might be, perhaps, half a mile. A short 
spark does better than a long one to excite the vibrations. 


A tube of iron filings makes a suitable bad contact in an 


electrical circuit to be bridged over for the current by the 
Hertz spark, and Dr. Lodge made some use of this method 
in his experiments, employing also a delicate reflecting 
galvanometer to indicate the passage of the spark. All the 





brass knobs used in the experiments had to be highly polished. 

Dr. Lodge showed that the radiant waves with which he 
was dealing would not pass through metal casing, which 
must be pretty complete. For instance, his detecting appa- 
ratus would not respond to the working of an ordinary 
electrical gas-lighter while its insulating handle was wrapped 
round with tinfoil; the brass tube covered the rest of the 
instrument, but when he tore away a piece of the tinfoil, and 
exposed a portion about as big as a shilling of the insulating 
handle, the detecting part of the apparatus helped to indicate 
the presence of the waves, when the gas-lighter was worked 
at a distance of several yards. The radiation coming from 
an oscillator in the library at the other end of the Royal 
Institution. building was also indicated by the apparatus on 
the table. Very sensitive detecting and indicating apparatus, 
he said, will often be picking up such radiations coming from 
nobody knows where, sometimes perhaps from a thunder- 
storm a long way off. 

When the vibrator is placed in a copper vessel, not much 
of the radiation will come out through round holes of mode- 
rate size in the vessel, but much more from a long slit in the 
metallic covering. In his later experiments he protected all 
parts of the whole apparatus with copper coverings, removing 
the copper from those places only at which he wished the 
radiation to escape. Not being a physiologist, he felt at 
liberty to indulge in the wildest speculations on that subject, 
so would suggest that the eye might act in subservience to 
some of the principles with which he had been dealing, 
and vision excited by means of apparatus containing gaps 
of badly conducting media. 

With the radiations screened off by copper covers from all 
directions, except those in which he wished to use them, he 
showed that these radiations can be refracted by a block of 
paraffin, also that they can be reflected from any one of its 
faces; the paraffin prism he used had faces of about a foot 
square each. He also showed that the radiations can be 
polarised ; the polariser and analyser he used each consisted 
of parallel copper wires allin one plane, and kept in position 
by a wooden frame, to which their ends were attached. 
When the two frames were placed so that the wires were 
crossed the radiations did not get through; they were at 
right angles to the plane of polarisation. He reflected the 
radiations also by a copper disc; a plate of glass did not 
reflect them because, he said, its surfaces were too close 
together. He also stated that the waves he was using were 
Yin. long. The copper plate formed much the best reflector. 

The large attendance of many of the old friends of the 
Institution from among the most eminent scientific men of the 
day, not often now seen there together in such numbers, and 
the attention given to the speaker’s words by all present, 
showed the widespread interest in this lecture, which, how- 
ever, much needed wall diagrams to give precise information 
as to all the conditions of the experiments to those who were 
new to the subject. 








Naval ENGINEER AProlntMENTS.—The following appointments 
have been made at the Admiralty:—Fleet engineers: Ivie A. 
Couper, to the Impérieuse, to date June 15th; and E. J. Comley, 
to the Cyclops, to date June 5th. Staff engineer: James J 
Walker, to the Northampton, to date June 14th. Engineer: 
Frederick W. Austin, to the Northampton, to date June 14th. 
Assistant engineer: Victor de Paris, to the Benbow, to date 
June 4th. 

LARGE GAS ENGINES AND ScorcH ANTHRACITE.—Messrs. Robert 
MacLaren and Co., the well-known cast iron pipe founders, Port 
Eglinton, Glasgow, have just instructed Messrs. Tangyes Limited 
to fix for them a 60 nominal horse-power single-cylinder Tangye 
gas engine and a producer gas plant for working it. This gas 
engine is to replace about a dozen steam engines, and will have a 
regular working load of 100 brake horse-power. It is, we believe, 
the largest single-cylinder gas engine yet attempted. The engine 
is expected to develope 1 indicated horse-power with a consump- 
tion of only *81b. of anthracite coal per hour, which will probably 
be about 1°2lb. per brake horse-power, a result not yet attained 
with the most economical triple or quadruple-expansion steam 
engine yet made. It may not be generally known that the coal 
measures of the West of Scotland contain a vast quantity of 
anthracite coal suitable for the generation of the gas used in this 
type of engine, but up to the present time the demand for anthra- 
cite in the district has been but small in —— to the possi- 
bilities of supply. In the North of England large gas engines are 
much more commonly employed and fora great variety of purposes, 
Messrs. Armstrong, Mitchel] and Co, having, for instance, as many 
as twenty-eight such engines running in their works. Considering 
the quantity of suitable fuel which is closely at hand, it is some- 
what surprising that Glasgow has not vied with Newcastle in the 
use of an engine which would afford a better market for its anthra- 
citish coal, and thereby augment the commercial value of its great 
mineral resources, 

Torquay SEWERAGE.—In a paper read before the Municipal 
Engineers at Torquay on Saturday, on the ‘ Municipal and 
Harbour Engineering Works, Torquay,” Mr. Henry A. Garrett, 
Assoc. M. Inst. C.E., borough and harbour works engineer, 
mentioned that the sewerage system of the town was designed and 
carried out by the late Sir Joseph W. Bazalgette, between 1875 
and 1878. Its main features are a high and a low-level system of 
sewers. The outfall is at Hopes Nose, the eastern extremity of 
Torbay, and about two miles from the town. Itis 7ft. in diameter, 
and its level is 4°16 below high-water spring tides; the total 
length of the high-level sewer is 17,030ft., and for a length of 
11,387ft. itis 7ft. diameter. The fall is 1 in 1177. There are 
three tunnels, the Waldron, the Meadfort, and the Kilmorie. The 
Waldon is 1150ft. long, and is 5ft. 6in. high by 4ft. wide. It is 
bored through Devonian limestone throughout, the invert being 
lined with cement. The cost of this tunnel amounted to 36s. per 
lineal foot. The Meadfort tunnel is 4458ft. long and 7ft. diameter 
throughout ; the nature of the ground through which it was bored 
varied considerably, part being limestone rock, part shale, and 
part very soft ad iy Where the rock occurred, the invert and 
half the ring were lined with Portland cement, and the remainder 
throughout was lined with two rings of brickwork in cement backed 
with concrete. The average cost of this tunnel was 29s. per foot 
lineal. The Kilmorie tunnel and the Meadfort sea wall was, how- 
ever, the most difficult portion to deal with. It was also necessary 
to construct a massive sea wall at the toe of the Meadfoot Cliff, 
1900ft. in length, of random course masonry backed with rubble, 
behind which the sewer, 7ft. diameter, was constructed. The 
sewer consisted of a single ring of brickwork founded upon a 
concrete bottom carried down to the solid rock. The Kilmorie 
tunnel is 4564ft. long ; the nature of the ground through which it 
is bored varied greatly, in some places argillaceous siliceous grit 
with bands of pure quartz, and in others soft shaly composition, 
and at its extremity near the outfall it is of pure limestone. In the 
rocky portion, the invert and half the ring only is lined with 
cement concrete, and in the soft ground the sewer is lined 
with concrete for its full circumference. In some places 
this ring of concrete is suffering a little from the crushing by the 
weight of the ground and prevalence of water in the shaly parts, 
and the author has found it necessary—as also did his predecesso™ 
—to cause the concrete to be cut out and brick linings to be 
inserted in several parts for distances varying from 9ft. to 35ft. 
each. The total cost of the tunnel was £14,358, or ©* 2s, 11d, per 
lineal foot, 
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THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, Anp 
OTHER DISTRIOTS. 

(From our own Correspondent.) 

THE iron market this week has been slightly improved j 

this circumstance being occasioned by the = Sen ited pe 

Cleveland. Ironmasters report that, compared with the end of 

the first half of last year, the work on the books at present is 

favourable. Marked bars were quoted this week £7 10s, per ton 
for ordinary makes, and £8 2s, 6d. for the L.W.R.O, brand 

Second-class bars were £6 10s., merchant sections £6, and common 

bar: £5 10s, Galvanised corrugated sheets of 24 w.g. were £9 15s 

to £10, f.o.b. Liverpool. Black sheets are nomtnal’ at £6 7s, 6d. 
singles, £6 10s. doubles, and £7 5s. lattens. Steelmakers are quot. 
ing sheets for galvanising £7 doubles and £7 15s, trebles, Tron 
stamping sheets were on the market at £8 to £9, hoops £6 10s 

small rounds £6 to £6 5s., and gas tube strip £5 15s. Pig iron ig 
rather easy at 37s, 6d. for Staffordshire cinder, 42s. part mines 
and 55s. all-mine hot blast. Midland sorts delivered here are this 
week 42s. Derbyshires, and 39s, to 40s. Northamptons, 

The question of the applicability of this part of the kingdom to 
steel-making, upon which I last week remarked, is occup ing 
much attention. It is pointed out that so long as steel could be 
only made on the acid process, there was a reason why Stafford. 
shire as a manufacturing centre was out of the running, as the native 
pig iron contains more or less of phosphorus, But now that 
the basic process of steel-making renders the presence of 
phosphorus an advantage, there is every reason why steel 
thould be made to a large extent here. With the splendid 
fuel of the district, comparatively free from sulphur, with 
unlimited supplies of ore especially suited for the manufacture 
of basic pig iron, there is, it is urged, no district in Great Britain 
better placed for the production of steel of the best qualities, We 
are reminded that one great advantage that the basic process 
possesses is the commercial value as a fertiliser of the slag. In 
point of fact, itis said that ‘at some works the slag itself produces 
a sufficient return to pay handsome dividends on the capital 
invested.” 

The re-construction scheme of the Round Oak Iron and Steel 
Works, formerly the sole property of the Earl of Dudley, is 
proceeding so satisfactorily that in a few days it is expected the 
scheme will be completed, and the works resume operation under 
the usual management. In the meantime, the large steel plant 
now being put in is progressing. Under the new arrangement, by 
which the earl of Dudley takes more direct control of the works, 
Mr, Dalgleish, who has n chairman of the company since its 
formation, and another Lancashire director, both resign their 
seats, and three new directors have been appointed, namely, Mr. G.H. 
Claughton, Mayor of Dudley, and principal mine agent to the Earl 
of Dudley; Mr. Francis Grazebrook, of Netherton, and Mr. James 
Roberts, pipe founder, of West Bromwich. Mr, Claughton has 
been elected chairman. 

By the laying down of the latest and most improved machinery, 
the local small arms and ammunition manufacturing firms are 
doing all they possibly can to induce the receipt of Government 
orders. The chairman of the King’s Norton Metal Company, Bir- 
mingham, has just informed the shareholders that they have a 
splendid lot of machinery at the present time, and that they pro- 
pose to add to it as they find neceseary, They aim at possessing 
the best means of production of any company in the trade and at 
defying competition, which at date is very excessive. The 
works are fairly employed, and most attention is being paid 
to the perfecting of the machinery in the quick-firing ammunition 
department. The company have a plant capable of making 
10,000,000 to 15,000,000 a year of cartridge cases and bullets, 
but owing to the want of Government work, the output last 
year was something Jess than 2,000,000 cases, 

An important matter to machine tool builders was touched on 
at the annual meeting of Kynoch and Co, this week. In enume- 
rating the important additions—costing in all something like 
£15,000—which they have of late made to their machine plant and 
premises, he said there was an entirely new fitting shop, in which 
they had about 200 men constantly at work In these days of 
excessive competition all manufacturers knew how difficult it was 
to get in any way in advance of competitors. The moment any 
new machinery was bought through the ordinary channel, ‘the 
firm that was kind enough to sell it to them went round to one’s 
competitors with the glad tidings, and suggested that they should 
have the same thing.” The directors had therefore decided to 
keep their inventions and improvements to themselves, and turn 
them out inside their own fitting shop. He also announced that 
they bad erected what was called their large mei | room, in 
which their military work was principally turned out. Likewise a 
large and complete set of — rolling mills, from which they 
could turn out about seventy-five tons of rolled metal per week, 
the metal being entirely for their own use, 

The new electrical engineering works at Wolverhampton of 
Thomas Parker will cover four or five acres. The first section, 
which will be capable of considerable extension, will consist of a 
workshop 150ft. by 150ft., in addition to which there will be a 
foundry of 120ft. by 40ft., pattern shops 80ft. by 40ft., and other 
premises. The Midland Railway will run a siding into the works, 
the erection of which is to be commenced almost at once, The 
Council of the Institution of Civil Engineers has awarded Mr. 
Parker, the managing director of the new company, a George 
Stephenson Medal and a Telford premium for his recent paper on 





' the electrical equipment of the Liverpool Overhead Railway. 


Regarding the contract mentioned in my last, entered into by 
the Birmingham Corporation with Messrs. Morrison and Mason, 
Glasgow, for the construction of one of the sections of the new 
Birmingham Welsh water conveyance scheme, I may say that the 
total length of the aqueduct covered by the contract is 104 miles, 
of which 6} miles is tunnel. The amount of the contract is 
£284,821, on the basis of the tunnel being lined throughout. The 
time allowed for its completion is five years, but for certain of the 
works the time is limited to a shorter period. The Elan works in 
connection with the scheme have now so far proceeded that the 
Water Committee think it will be well for the Corporation to visit 
them. The first section of the railway will shortly be completed. 
The committee propose that the Council should visit the works 
next month, 








NOTES FROM LANCASHIRE. 
(From our own Correspondent.) 


Manchester.—The continued absence of improvement in the 
general outlook of trade as regards the engineering iron and coal 
industries of this district is producing a despondent tone as to the 

rospects for the remainder of the year. Here and there some 
Dopetal anticipations are based upon the possibility that the 
revised American tariff, which is fully expected to be definitely 
settled before the close of the present month, may bring increased 
activity to the iron trade, but apart from this there seems to be 

ractically nothing, at any rate in the near future, upon which to 
oe any really confident expectations of reviving trade, Unless 
there is some improvement it seems more than likely that the 
wages question will again come to the front in the coal trade, and 
the probable outcome of the action taken by the Miners’ Federa- 
tion in Scotland is just now being watched with considerable 
interest in this district. z 

An altogether lifeless tone continues throughout the Lancashire 
iron market, and although there was a fair average attendance at 
the Manchester ’Change meeting on Tuesday, complaints on all 
sides were prevalent as to the absence of business of any weight 
coming forward. In pig iron consumers go on buying simply in 
the merest hand-to-mouth parcels, and even to secure these 
extremely low prices have to be taken by makers, whilst in the open 
market for orders of any moment there is exceedingly keen cutting 
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to secure them. — Lancashire makers are doing little or nothing in 
f securing new orders just at present, as except where 
digs Bangin ble conditions th al t 
they have specially favourable conditions they are altogether cu 
out of the market by the excessively low prices at which Lincoln- 
hire iron can bought. makers are still asking about 
jate rates, but as they would have to come down consider- 

‘bl upon these to secure business, they are altogether nominal, 
tineolnshire iron does not now average more than about 39s, net 
cash for forge, and at this figure moderate sales have here and 
there been made, whilst foundry qualities are quoted at 40s, 
with Derbyshire foundry iron about 45s. to 46s, net cash, and 
P.G. Lincolnshire foundry quoted at 43s, to 44s., less 24, delivered 
in the Manchester district. For outside brands offering here 

rices are much the same as those quoted last week, good foundry 
Middlesbrough averaging 43s, 7d. to 43s, 10d, net cash, delivered 
Manchester, and Eglinton obtainable through second hands at 
about 45s, 6d, net prompt cash, delivered at the Lancashire ports, 

In the finished iron trade business is reported to be worse than 
it has been for a considerable time a0 | very few makers booking 
new orders sufficient to keep their works going more than about 
half-time, and generally a very despondent tone is taken with 
regard to the future. akers, however, seem determined not to 
give way further in their prices; in fact, there is not sufficient 
inquiry to tempt them to offer further concessions, and it is 
doubtful whether lower prices would bring forward 5 be ate 
increased weight of buying. Delivered equal to Manchester or 
Liverpool, Lancashire and North Staffordshire bars remain at 
£5 10s. to £5 12s, 6d.; Lancashire sheets, £7 to £7 5s,; Stafford- 
shire, £7 7s. 6d. to £7 10s., and Lancashire hoops, £5 17s, 6d. for 
random ; and £6 2s, 6d. for special cut lengths, 

In the steel trade business remains extremely quiet, with very 
low prices ruling ; ordinary foundry hematites do not average more 
than 52s, 6d. to 53s,, less 24, and ordinary basic billets not more 
than £5, net cash ; whilst steel boiler plates are quoted at £6 5s, 
to £6 7s. 6d., and ordin steel girder plates at £5 15s, to 
£5 17s. 6d., delivered in the Manchester district. 

There is still no material ch to report as regards the engi- 
neering industries, Amongst boilermakers—as noted last week— 
there is an increased weight of work stirring, some of them having 
booked a fair number of orders recently, and one of the loco- 
motive-building establishments in the district is pretty full of work 
for the present, but other establishments continue only very poorly 
off for orders. s machine tool makers the position is 
very much the same. Here and there, on specialities, some of 
them are tolerably busy, but generally they are only indifferently 
engaged, and general engineering work continues very quiet. 

essrs. Cunliffe and Croom, of the Broughton Ironworks, Man- 
chester, have just completed a specially designed four-spindle 
drilling machine, which contains several improvements in tools of 
this class. The machine has been specially constructed for drilling 
the spindle rails in winding frames, but is applicable for many 
purposes where accurately pitched holes are required. The spindles 
can be arranged to be a definite distance centre to centre, or to 
vary, as may be required. The headstock carrying the drill 
spindles is fed down automatically, the spindles never leaving their 
bearing, and when the holes have been drilled the required depth 
the drills are withdrawn, automatically, ready for thegttendant to 
traverse the head along the bed for the next set of holes. The 
machine has a bed 18ft. 6in. long, to drill four holes at once, din. 
centre to centre, in rails 15ft. long, and to clear 20in, between 
the uprights, and admit and drill rails, beams, &c., 8in, deep. The 
gear is of sufficient strength and power to drill four lin. diameter 
holes at one operation, and the depth of self-acting feed is 
variable, 

Amongst other special engineering work I may mention that 
Messrs, Hulse and Co., of the Ordsal Works, Salford, have just 
completed for Messrs. Jessop and Sons, of Sheffield, one of their 
largest size patent ‘‘ Duplex " lathes for marine crank shafts. The 
general features of these lathes have already been described and 
illustrated in THE ENGINEER, but the lathe above referred to 
embodies several further improvements, the most noticeable 
pers the introduction of quick power traverse motions for 
quickly placing the sliding carriages in any required position 
upon the bed. Amongst other machines in course of construc- 
tion, the firm have quite a ber with Itiple spindles, for 
drilling the water-tube boilers for her Majesty's torpedo-boat 
destroyers, and others for boring and screwing various parts 
of the Belleville type of water-tube boilers, such as are 
being made for H.M. ships Powerful and Terrible. Other special 
work includes several heavy milling machines in various stages of 
progress, and a large break and pit lathe capable of operating upon 
any object in steel or iron up to 124in. diameter and 34ft. long, or 
up to Yin. diameter by 8ft. long. This lathe is composed of a 
heavy and powerful large headstock, with a large steel spindle and 
face-plate 9ft. diameter, geared on the back with internal and external 
teeth, through which is transmitted the driving power under a great 
variety of speeds. Supporting the headstock is a deep grooved on 
plate, to receive the tool rests provided, and a sliding bed, which is 
movable along it, and carries the loose headstock. A novel 
feature is the introduction of another short-grooved base-plate, 
inlaid in the main base-plate, and having its upper surface at thesame 
level, this inlaid plate Salen movable longitudinally within the bed 
surrounded by the main base-plate, and so arranged that it can be 
placed at any required distance in front of the base-plate. The 
lathe altogether covers a space of about 420 square feet, and 
weighs nearly fifty tons. 

Only a very slow demand continues to be reported for all 
descriptions of round coal, and although very few of the pits are 
working more than three to four days per week, stocks go on 
accumulating, List rates in the Manchester district remain un- 
changed, and pit prices ea, are as last quoted, averaging 
1ls, to 1ls, 6d. for best Wigan Arley, 10s. to 10s. 6d. for Pem- 
berton four-foot and second qualities of Arley, with common coal 
ranging from 7s. 6d. to 8s. for steam and forge qualities, to 8s. 
and 8s, 6d. for common house-fire descriptions. To meet, 
however, the keen competition in the important manufactur- 
ing districts on the east side of Manchester, where low-priced 
supplies have been coming in largely from Derbyshire, 
Staffordshire and Yorkshire, the Lancashire Coal Sales 
Association have decided that their minimum delivered or 
station rates shall be reduced 6d. per ton, this concession embrac- 
ing such important markets as Oldham, Ashton, Stalybridge, Stock- 
port, right on to Disley and New Mills. For engine classes of fuel 
there is a very fair inquiry, and the limited supplies of the Lanca- 
shire collieries move off without difficulty ; but there is plenty of 
cheap slack | from other districts, and prices are scarcely 
80 firm all through at full rates, concessions having been found 
necessary in isolated cases. At the pit mouth slack ranges accord- 
ing to quality from 5s. 6d. up to 6s, 6d.; ordinary burgy, 6s, 6d. 
to eo and through-and-through coal, about 6s. 9d. to 7s, 3d. 
per ton, 

The shipping trade continues in a generally depressed con- 
dition, and although the official minimum quotations are not 
changed from 8s, 6d. to 9s, for Lancashire steam coal, delivered at 
the ports on the Mersey, there are outside sellers who in some 
cases are offering at 8s, to 8s, 6d. per ton. 

_ Barrow.—There is a very quiet business doing in hematite pig 
iron, although there is a generally firmer tone. Prices are firm 
at 44s, warrant iron sellers, net cash; and 43s, lld. buyers. 
Makers are quoting 44s, 6d. to 45s. for mixed Bessemer num rs, 
net f.o.b, ere are still aes Sy furnaces in blast, compared 
with thirty-five in the corresponding week of last year. There is 
very little trade indeed doing with foreign buyers of hematite pi 
iron, and the home demand is quiet—with the exception of | 
account, which is fairly maintained. 

Iron ore is still in a very depressed state, and orders are scarce 
as well on local as on shipping account. Very little ore is now 
taken on the railways out of the district. Quotations are easy at 
8s, 6d. per ton net at mines for ordinary qualities of metal. 

In the steel trade there is a quiet tone in most departments} 





Heavy rails are in poor request. Orders are only held to a small 
extent, and they will not keep the mills going for many weeks. 
The new consignments which are on offer are keenly competed for. 
Heavy rails are quoted at £3 15s. per ton. Nothing is doing in 
light rails, prices being lower at £5 5s. per ton, and colliery 
sections are at £5 10s. per ton. There is a steady trade in steel 
ym sara J material, and the mills in this district are well sold 
forward. In billets and tin-plates very little is being done in the 
Furness district, but makers are better off in the Cumberland dis- 
trict, and are keeping their mills fairly employed. In blooms, 
slabs, and wire rods there is nothing doing, but there is still a fair 
demand for heavy steel castings, 

Shipbuilders and engineers are very briskly employed. Last 
week the Cork steamer Xema arrived at row for new triple- 
expansion engines and very extensive repairs, and this week the 
Clan Ross, the first of three steamers building at Barrow for Messrs. 
Cayzer, Irvine, and Company, was launched. Much p is 
being made with the ‘Admiralty work in hand at Barrow. ere is 
very little demand for new shipping tonnage, but some important 
orders are now receiving attention. 

The coal and coke trades are very quiet, and business does not 
improve either on manufacturing or on shipping account. Prices 
are very eo 

There is still a large number of unemployed men in Barrow and 
on the West Coust generally. 

The shipments of hematite pig iron from West Coast ports 
during the week have amounted to 2139 tons, compared with 
6975 tons in the corresponding week of last year. The exports of 
steel last week were 2322 tons, compared with 7449 tons in the 
corresponding week last year. The aggregate shipments of pig iron 
to date this year have been 160,306 tons, and of steel 153,091 tons, 
comparing with 111,271 tons of pig iron and 190,796 tons of steel 
in the corresponding period of last year, an increase of 49,035 tons 
of pig iron and a decrease of 37,705 tons of steel. There have 
been no shipments of pig iron or steel this week to foreign ports. 








THE SHEFFIELD DISTRICT. 


(From our own Correspondent.) 

Tue heavier trades are reported to be rather brisker at present. 
The boilermakers have recently been called upon for work of 
exceptional weights, and several of the principal firms have largely 
increased their productive powers. e tendency is to use ex- 
ceedingly large tolem, so and work at high pressure and thus 
economise production. There is a better demand, too, for iron- 
work for buildings. The increased stringency of the Government 
requirements in factories and other similar establishments is 
favourably affecting this business, particularly in fireproof doors 
and similar appliances, 

Manufacturers of grain rolls, ingot moulds, and plate rolli 
machinery generally, are receiving more orders than they di 
during last year. Very little, however, is at present doing in rail- 
way work, which cannot possibly become satisfactory until :the 
colonial and foreign trade picks up. The iron firms are waiting 
for the autumn orders, which they expect rather earlier this season. 
These were entirely missing last year owing to the coal strike. The 
Germans will not find the conditions so favourable for them this 
season. Crucible steel is in very languid request, and the men are 
but poorly employed. Quotations for finished material still 
remain as before. Hematites are in light demand—West Coast, 
Nos. 1, 2, and 3, at from 51s, 6d. to 52s, 6d.; East Coast, about Is. 
less ; forge iron, 39s. 6d. to 40s., all delivered in Sheffield ; bar iron, 
£5 10s. to £5 15s.; sheets, £7, both delivered in Sheffield; Besse- 
mer billets, £5 7s. 6d. to £5 10s.; English dead-soft wire rods, 
£5 5s.; wire rods and carbon rods, £8, 

The unseasonable weather has had a good effect on the house 
coal trade, but the demand has not been so great as might have 
been anticipated. The fact is, householders are more careful in 
their consumption of coal than they used to be. This is one of the 
lessons taught by strikes. With regard to gas and steam coal, 
Yorkshire and Lincolnshire owners appear to have had less difficulty 
than formerly in coming to arrangements to maintain the values, 
At the commencement of this year the railway companies were asked 
to pay 1s. 6d. per ton more than they had given for supplies during 
the previous half-year. This is the amount of the advance coalowners 
have been endeavouring to secure all round. The North-Eastern 
Railway Company is stated to have placed nearly all its coal 
contracts in South Yorkshire at about 8s, 9d. for 20 cwt., 
this being an advance of 1s. per ton on the rates of last June. 
The Midland Company is ex to bring its negotiations 
to a close in a day or two, and with the —— for 
these two t concerns, the coal trade be on a firmer 
basis than ft has been for some time. A good business has been 
done recently in steam coal—both for home and export ae =| 
a very large tonnage going to the Baltic ports. It may useful 
for reference to note here the contract prices for steam coal since 
1888-89, Then the quotations were from 6s. to 6s. 6d. per ton ; 
in 1889-90, 8s. 6d.; in 1890-91, 10s. 6d.; in 1891-92, 10s, 6d. to 10s. ; 
in 1892, 9s. 6d. to 9s.; in 1893 the price, 8s. 6d. to 9s., obtained in 
January, fell in June to about 7s, 9d. for 20 cwt., and rose last 
January to 8s, 9d. to 9s. for 20cwt, It is anticipated that if the 
advance from Is, to 1s. 6d. per ton can be obtained all round, we 
shall not have the wages trouble to disorganise business this season 
at all events. It is quite evident, however, that the quantity of 
coal raised is much in excess of what is required. A mere glance 
at the railway sidings, congested as they are with long lines of 
coal-laden trucks, is sufficient to convince any traveller that there 
is a glut of fuel in the market. 

In the lighter trades a revival is ry ty in saws, circular and 
cross cut saws being in brisk request for the Russian and general 
continental markets. In files, too, there has been a distinct 
improvement, although competition is very keen and prices are not 
good enough to allow of a reasonable profit. The season for 
grass-cutting appliances, such as lawn mowers, Xc., is now over, 
and is reported to have been a fairly good one. The cutlery 
trades remain as they have been reported for over a month ; the 
American demand being still ysed by the uncertainty attach- 
ing to the Wilson Tariff Bill, and the general business of the 
country is not up to the average. Probably the electro-plate 
manufacturers are even worse, gloomy reports Leng sent home by 
the travellers, 

Some very fine samples of ornamental works in trophies, cubes, 
&c., have recently been produced by the leading Sheffield houses, 
The tendency has been of late for purer artistic creations than for 
showy goods, once so popular, 

Mr. W. E. Harvey, assistant-secretary of the Derbyshire Miners’ 
Association, addressed a crowded meeting of the Blackwell miners 
on Monday. Mr. Harvey was one of the delegates to the Berlin 
Congress, and he complains that the press reports of the ‘‘ scenes” 
there have been very much coloured and exaggerated. Taking the 
conference as a whole there was nothing but praise to be afforded 
for the way in which the English representatives had been 
received by the Berlin es Council, and the public 
ore By going to Continental Conferences they had 
effectually put an end to the “foreign competition bogie,” 
and they had learnt much that would be to the mutual 
advantage of the mining communities. Referring to the 
Carlisle Conference, Mr. Harvey said that they now had between 
30,000 and 40,000 members in the Scotch Miners’ Federation. 
Scotland was not the only place where a reduction was being de- 
manded, Cumberland was under notice for a 10 per cent. reduc- 
tion, and in Somersetshire wages had also been attacked. Unless 
an amicable settlement was arrived at they would have from 
70,000 to 80,000 men fighting against reductions, To maintain 
‘the great principle of a living wage,” they must have no reduc- 
tions in Scotland or England. Of course the miners’ leaders would 








be told that they were everlastingly setting masters and men at 
loggerheads, but he could only say that they knew their business 


best. Complete organisation was their only salvation as a labour 
class, and he was proud of the fact that there were many collieries 
in Derbyshire at which there was not a single non-unionist, 
whilst, notwithstanding all that had been thi , the 
association were not only powerful in numbers, but powerful in 
finance, being worth th ds of pound 











THE NORTH OF ENGLAND. 


(From our own Correspondent.) 

SEVERAL circumstances have this week adversely affected the 
iron and allied trades, the chief among them being the unfavour- 
able statistics that have been issued by the ironmasters, the exten- 
sion of the labour troubles at the foundries and engineering works, 
and the threatened strike of colliers in Scotland. Prices have 
been bay rather firm, but buying has been checked, and now there 
are as few orders given out as there were before the holidays, 
Shipments are quieter than they were last month, and inland 
deliveries have further fallen off, b on t of the 
moulders’ strike above mentioned operations have to be carried on 
at a slower rate at fer ea and engineering works, and conse- 
quently at the finished iron and steel manufactories. 

At many of the engineering works operations have had to be so 
much curtailed that bands have had to be paid off until the strike 
is settled, as employment could not be found for them. It is over 
two months since the first. batches of moulders came ont on strike 
because the masters would not comply with their demands for a 
large increase of wages, as the state of trade did not justify it, the 
improvement having been in the number of orders distributed 
rather than in the prices paid for them. The pattern-makers and 
joiners have joined the moulders, and the prospects of an early 
settlement do not ap pet. The employers are very deter- 
mined in their attitude, and so far the men are equally averse to 
giving in, and the consequence is that much harm is done to 
the trade ; a good deal of work which cannot wait having to be 
sent out of the district for execution, and other orders that might 
have been placed in the district are given to other centres which are 
not troubled in the same manner as this district, and where 

rompt delivery can be counted upon. Mr. Christopher 
Furness, M.P. for the Hartlepools, whose firm is suffering through 
this labour difficulty, — that the whole question shall - 
referred to arditration, but neither side apparently has arrived 
at the s when they are desirous of calling in a third party to 
settle their differences, 

The character of the Cleveland ironmasters’ statistics for May on 
the face of them is very unsatisfactory, because there is a heavy 
increase in the production, and an equally heavy increase in the 
stocks of Cleveland pig iron, indeed if the make had not been 
increased there wns have been a slight decrease in the stocks. 
Of Cleveland iron 127,664 tons were produced, 12,093 tons more than 
in April, and of hematite, &c., 129,011 tons, 1766 tons decrease, the 
= being a eon ge tons a eiast is almost = 

rgest output ever reported. Inrega e increase in the 
production of Cleveland iron, this ma: age be accounted for by 
the extra day in May over April, partly by the holidays, for during 
Whit-week some of the furnaces which had been producing basic 
iron were put upon Cleveland iron, and partly by the better work- 
ing of the furnaces themselves—they have been driven harder, and 
have turned out a higher average quantity. There were only 
93 furnaces at work as against 94 in April, and yet the output was 
increased. It is now certainly in excess of the requirements, but-it 
is probable that it will not long continue so, because several furnaces 
are intended to be blown out shortly, in order that they may be 
relined, one having been in blast over twenty years, Advantage 
will be taken of the duller trade and the longer days to carry out 
the re-lining of the furnaces that need it, that being a work which 
is more effectually executed in the summer than when the days 
are short. ‘he only furnace put out last month was one at Sir 
B. Samuelson and Co.’s Newport Ironworks, Middlesbrough, and 
at the close of the month there were fifty-two furnaces making 
Cleveland iron—one more than in April—and forty-one making 
hematite, &c., two fewer than in April, the output of the latter 
being reduced- 1766 tons in consequence, a circumstance which has 
helped ‘the price of hematite up 3d. this week. The stock return 
is very disappointing, as it shows in what is usually a very brisk 
period of the year, an increase of 11,185 tons. For some months 
people have been accustomed to see decreases recorded, and they 
do not take kindly to an increase. Almost invariably, a decrease 
is shown in May ; thus, last year it was 2554 tons; in 1892—when 
the Durham colliers’ strike was in p’ —it was 80,233 tons ; 
in 1891, 3406 tons, and in 1890, 12,342 tons. THe excess of 
production over consumption has been due to the holidays, 
the greater make, and the strikes of moulders, which last 
must have reduced the consumption of pig iron by fully 3000 tons 
during the month. The total quantity of Cleveland iron held in 
stock is 154,488 tons, of which only 55,792 tons is unsold in 
makers’ hands ; but that is 14,334 tons more than they held on 





April 30th. 

The pig iron exports from the Tees in May were heavier than 
were expected, having been very large in the last week ; but still 
they were only 5092 tons more than in April, and were 12,724 tons 
less than in May last year. The shipments to foreign perts were 
only 47,420 tons last month, against 64,109 tons in the correspond- 
ing month last year ; but quantities of hematite pig iron were 
sent to Russia and Italy, and the export of hematite, &c., rose to 
fully one-sixth of the total pig iron shipments, viz., 14,228 tons, 
whereas in April they were = 8542 tons. The following are the 
totals of the exports from the Tees of pig and manufactured iron 
and steel last month, as compared with April and the corresponding 
month last year :— 


Siete, Seeet | et Total. 
Tons. Tons. Tons. Tons. 
May, 1894... .. .. 86,470 .. .. 16,022 .. .. 14,860... 117,852 
April, 1894 5) SRS: 6. a I 116,464 


May, 1893.. .. .. 99,194 .. 28,289 16,320 .. 


The above did not include all the Cleveland pig iron shipped, for 
the Skinningrove Iron Company sent 5464 tons last month all to 
Scotland. 

Business in No, 3 Cleveland Pig iron has this week been gener- 
ally done at 35s, 3d. per ton for this month’s f.o.b. delivery, and 
nothing less would accepted for June or July. Cleveland 
warrants have mostly been kept at 35s. 5d. cash, but the close on 
Wednesday was at 35s. 44d. mnal’s stock of Cleveland pig iron 
on Wednesday evening was 97,812 tons, and their stock is now 
increasing. At May 3lst they held 40,714 tons of hematite iron, 
584 tons less than at April 30th, whereas in April their stock 
increased 3963 tons. No. 4 Cleveland Foundry pig is at 34s, 6d., 
and grey forge at 34s., both being more readily obtainable than 
for a long time past. East Coast hematite pig iron is advanced 
3d. per ton this week, production and stocks having been reduced, 
while a better export demand has sprung up. Mixed Nos. cannot 
be bought under 44s, per ton. e Carlton Iron Company is 
likely to follow the example of the Seaton Carew Iron Company in 
granting the eight hours’ day to its blast furnacemen. Toye 
men are needed per furnace certainly, but it is said that 
the cost of the pig iron made is rai scarcely at all, 
because the men have given up the extra pay they have 
been accustomed to get for Sunday work, and that goes to 
pay the extra hands. e Seaton Carew Iron Company is well 
satisfied with the chan In a few days the Cleveland Iron- 
masters’ Association will decide whether there shall be a general 
adoption of the eight hours at the furnaces, ; 

e finished iron and steel industries are very dull, prospects 
are poor, and prices weak. Some of the finished ironworks are 
running very irregularly, and even the bar trade is badly situated. 
Steel ship plates are quoted at £4 17s. 6d. ; steel ship oo 

°9 





£4 15s,; steel boiler plates, £5 17s. 6d.; iron ship plates, £4 
iron angles, £4 12s, 6a. 3 common iron bars, £4 17s, 6d.; and ‘heavy 
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steel rails, £3 12s. 6d. per ton, all being on trucks at works and 
less 24 per cent. discount, except rails, which are net. 

Last week the North-Eastern Steel Company, Middlesbrough, 
shipped 450 tons of steel billets to Warrington, vid the Man- 
chester Ship Canal, and this week has sent 660 tons more. They 
have done business with that district before, but always had 
to dispatch the steel by rail, but the opening of the Manchester 
Ship Canal affords them a cheaper mode of transit, of which they 
have now commenced to avail themselves. Mr. John Price, who 
has been general m: r of Palmer's Shipbuilding and Iron Co, 
for many years, bas resigned his position, and when accepting the 
resignation the directors passed a resolution thanking him for his 
valuable services. Mr. Price has had a long connection with the 
shipbuilding industry of the North. He was engaged at one time 
under that well-known builder, Mr. John Pile, and then became 
connected with the Liverpool Underwriters’ Association. After 
leaving them he took charge of Messrs. Palmer's establishment at 
Jarrow. Sir Charles Mark Palmer, M.P., has also resigned his 

ition as managing director. Messrs Furness, Witby, and Co., 

iddleton Shipyard, Hartlepool, are about to build a new steamer 

of the “‘ turret” type. She will be the first of the kind ever con- 
structed at the port, and will carry about 4000 tons of cargo. 

The adoption of the cable system of tramway communication is 
being seriously considered by the Newcastle Corporation, and Mr. 
Laws, their engineer, has strongly recommended it. He states 
that horse traction is becoming obsolete, and that some better 
system must be adopted if the growing needs of a large and im- 
portant city like Newcastle are to be met. 

The coal trade is very quiet and prices weak, notwithstanding 
the formation of the Association to keep up prices. This Associa- 
tion has now been fairly established, and is about to be registered 
under the Companies Acts as the Durham and Northumberland 
Coal Sales Association, Limited. Those unconnected with the 
organisation, however, undersell the members and secure a greater 
share of the orders passing. Some business in steam coal has 
been done this week with the United States, and 1000 tons will be 
shipped within the next few days. The North-Eastern Railway 
Company has accepted tenders for supplies of Barnsley hard coal 
for the ensuing six months at 8s. 9d. per ton of 20 cwt. This is ls, 
more than was paid at this time last year, and is the same as was 
given in 1892, 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 


THE pig iron market has been somewhat firmer this week owing 
to the apprehended national strike of miners. The business done 
has not, however, been very extensive. The uncertainty of the 
situation induces operators to act with caution. Scotch warrants 
have sold from 41s. 6d. to 41s. 8d. cash, but Cleveland has gone 
rather back, the price being from 35s. 6d. to 35s. 4d. Cumberland 
hematite has been done at 43s. 104d., and the nominal price of 
Middlesbrough hematite is 43s. 7d. cash. 

The values of makers’ pig iron are as follow :—G.M.B., f.0.b. at 
Glasgow, No. 1, 43s. og ton; No. 3, 423. ; Carnbroe, No. 1, 

9d.; No. 3, 43s. 6d.; Clyde, No. 1, 49s.; No. 3, 46s.; Gart- 
sherrie, No. 1, 50s. ; No. 3, 47s. ; Calder, No. 1, 51s.; No. 3, 47s.; 
Summerlee, No. 1, 51s. 6d.; No. 3, 47s. ; Coltness, No. 1, 54s. 6d.; 
No. 3, 50s.; Langloan, No. 1, 60s. 6d.; Glengarnock, at Ardrossan, 
No. 1, 50s. 6d.; No. 3, 47s. ; Eglinton, No. 1, 46s. 6d.; No. 3, 44s.; 
Dalmellington, at Ayr, No. 1, 46s.; No. 3, 43s. 6d.; Shotts, at 
Leith, No. 1, 53s. 6d.; No. 3, 49s. 6d. 

The shipments of pig iron from Scottish ports in the past week 
have been 7190 tons, compared with 6629 in the corresponding week 
of last year. Of the total there was despatched to Italy 1940 tons, 
Germany 615, Canada 165, South America 130, India 122, Australia 
83, France 175, Russia 10, Holland 840, Belgium 20, Spain 45, 
China and Japan 260, other countries 30, the coastwise shipments 
being 3174 tons, compared with 4287 in the corresponding week. 
The total shipments are 24,000 tons less than this time last year. 

There is no change in the total number of furnaces in blast, 
although several alterations have taken place in their disposition. 
Ordinary and special brands are being produced by 48 furnaces, 
an increase of three on the week ; 24 furnaces are making hematite, 
compared with 25 a week ago; and only one furnace remains on 
basic iron at the beginning of the week, but the number has since 
been increased to three. e probability is that the output of this 
class of iron will soon cease altogether. 

Inquiries appear to show that in the future there may be a more 
widespread demand for hematite pig. Merchants have been asking 
for tenders for considerable quantities of hematite, and the require- 
ments of home consumers show no abatement. 

The steel trade has not been quite so busy, and there is little or 
no excitement resulting from the possibility of a strike, because in 
addition to the safeguards provided in the shape of strike con- 
tracts, the summer holidays are so near at hand that no scarcity of 
material is anticipated. 

In the finished iron trade there has been a little more activity 
at some of the works, with the result of the necessity for early 
completion of particular orders, but the trade as a whole isin a 
comparatively easy condition. 

The exports of manufactured goods continue very light, those of 
the eed week embraced locomotives for India worth £2800 ; sewing 
machines, £9363 ; other machinery, £11,767 ; steel goods, £7422; 
and miscellaneous iron goods, £15,020. 

A great deal of interest is felt in the present movement among 
the miners for getting back their recent reduction of wages. The 
men in the various mining districts appear to be more united than 
usual, and it would not occasion any surprise were a general strike 
entered upon before the end of the month. The miners’ organisa- 
tions are certainly not very strong either as regards membership 
or funds, but they have recently been acting with remarkable 
unanimity, and the fact that the Federation meeting at Carlisle 
last week voted in favour of a strike in Scotland and of a levy to 
support the men when they come out has certainly gone far to 
encourage the disaffected. A ballot of the miners in and out of 
the Union, open to all coal getters above sixteen years of age, has 
been taken this week, and the result is expected to be known 
without delay. A manifesto has been issued from the headquarters 
of the Scottish miners calling upon them to act with decision, and 
warning them that any district adopting a course opposed to that 
of the majority will be expelled from the Federation. 

The market has been irregular owing to the uncertainty 
that exists as to the miners’ vote regarding a strike, but the amount 
of business has been considerably larger for local and manufactur- 
ing purposes. The coal shipments are not so satisfactory, the total 
being 141,829 tons, compared with 158,949 in the preceding week, 
and 159,339 in the corresponding week of last year. 








WALES AND ADJOINING COUNTIES. 


(From our own Correspondent.) 

ANOTHER good week in the coal trade has to be recorded, a 
week of well-sustained demands and firm prices, with a round total 
of exports from Cardiff of over 316,000 tons. This is now the 
second week for huge totals, and there is every prospect of a con- 
tinuance. On one day this week large steamers were very con- 

icuous, 4000 tons going to Batavia, 4500 to Colombo, 3100 to 
Brindisi, 3200 to the Mauritius, 3200 to Jamaica, and a number at 
2000 tons. 

This activity in the coal trade is telling favourably on the 
mineral revenue of the Taff Vale. Last week’s return showed an 
increase of £641, and the te receipts, so far this year, are 
£8947 in excess of those of 1893. The vigilance in management 
cannot be too highly commended. 

The healthy character of the Welsh coal trace is attracting a fair 
share of attention from the outside world, and rumours of trans- 





fers, purchases, and the formation of new syndicates are rife. One 
now on the carpet—it is reported in leading circles—is that a syndi- 
cate is being formed for the purchase of Lockett’s Merthyr Steam 
Colliery, in the Rhondda Fach. This is an admirably laid out coal- 
field, and was first sunk by Mr. Mordecai Jones, of Brecon, and 
afterwards acquired by Lockett and Co. Lockett was one of the 
early pioneers of the Welsh coal trade. The colliery has been 
under the management of Mr. William Thomas, Brynmawr, and 
— be regarded as one of the most important of the Rhondda, 
with a good “lift” yet in reserve. Another large colliery, near 
Pontypridd, is stated to be changing hands. The Dunraven 
Colliery, which was withdrawn from the auction lately, only requires 
—in the opinion of leading authorities—a strong body of capitalists 
to pay well. 

The latest coal prices on Change, Cardiff, this week were: Best 
steam, 11s. to lls. 6d.; seconds, 10s, 6d. to 10s, 9d.; Monmouth- 
shire, 10s, 6d. to 10s. 9d.; small steam, 5s. 6d. to 6s. House coals 
continue in moderate demand, best selling at 10s. to 1ls.; No. 3 
Rhondda, 10s, 6d.; brush, 8s. 6d. to 93.; small, 6s, 9d. to 7s.; 
No. 2 Rhondda, 8s. 6d. to 8s. 9d.; through, 6s. 9d. to 7s.; small, 
5s. to 5s. 3d. The demand for coke shows a slight improvement, 
and makers confidently look for a better condition ; latest prices 
are: furnace, 14s. 6d. to 15s. ; foundry, 16s. to 16s. 6d.; patent 
fuel, 10s. 6d. to 11s.; pitwood, 14s. 6d. to 15s. All the quotations 
are Cardiff. Swansea quotation for patent fuel is 10s. 6d. to 
10s, 9d.; anthracite coal, 8s. 3d. to 12s. 6d., according to quality. 
Lowest figures for coke, Swansea, are furnace, 12s. to 12s, 6d.; 
best foundry, 17s. 6d. to 18s.; irop ores, Tafna, lls. 6d., and 
Rubio, 11s. 9d. 

An impression is abroad that iron and steel works are going to 
be busy, and certainly the principal works will be well equipped 
with foreign ore to meet even an extraordinary demand. Cyfarthfa, 
Dowlais, and Ebbw Vale, received large cargoes this week, giving 
increased animation to docks, railways, and works. Cardiff 
quotations for foreign ores vary slightly from those on the Swansea 
Exchange :—Best Rubio, 11s. 9d. to 123.; Garucha, 11s. to 11s. 3d.; 
Porman, 10s. to 10s. 9d.; Tafna, 11s, 3d. to 11s. 6d., free on board 
—c.i.f.—either Newport or Cardiff. A large cargo of iron cinders, 
1200 tons, left Newport again this week for Rotterdam. 

There is little to report in connection with the iron and steel 
trades ; business continues of an average character, with prices low 
enough to tempt, but in the case of steel bars another week or two 
must pass before the expected spurt takes place. As for rails, 
trade is by no means brisk, and until the expected orders come 
from India and South Africa, business is expected to remain in a 
feeble state, colliery rails and a few small railway orders being the 
bulk now required. The statement made current that the rails on 
the line from Ostend to Brussels, weighing 1051b. to the yard, 
had been examined lately, and warranted, after five years wear, t> 
last another hundred, has been keenly discussed. Oz ordinary 
lines, where there is no heavy gradient, the good steel rails now 
made have certainly a twenty years’ life, so it is well for iron- 
masters to look for other sources of demand. Steel pit props have 
been suggested, and are coming in tardily in a few places. 
Cyfarthfa having excelled in turning out a sheet of steel much 
thinner than the finest tissue paper, it has been suggested that a 
market might be found for it, but the inventive mind has not yet 
said for what. . 

The exports of iron and steel for the first four months of the 
year from Wales have been :—Cardiff, 7336 tons; Newport, 
4430 tons; Swansea, 474 tons. 

On ’Change, Swansea, mid-week, it was reported that a slight 
improvement had taken place in pig iron, that the export of tin- 
plate was showing a fair average, and that the final issue of the 
tariff being at hand better times may be expected. At present 
many tin-plate works are idle, and makers will not restart until 
something definite is known. 

The last quotations show only a slight alteration from those of 
last week. Glasgow pig, 41s. 7d.; Middlesbrough, 36s. 4d.; 
hematites, 43s. 104d.; sheets, steel and iron, £6 5s. to £6 10s.; 
Welsh bars, £4 15s, to £5; steel rails, heavy, £3 15s. to £3 17s. 6d.; 
light, £4 10s. to £5 10s.; Bessemer steel bars, £4 to £4 2s. 6d.; 
Siemens, best, £4 5s. to £4 7s. 6d.; seconds, £4 2s, 6d. to £4 5s.; 
tin plates, Bessemer, 10s. 3d. to 10s. 6d.; Siemens, 10s, 6d. to 
10s. 9d,; charcoal, best, 11s. 9d. to 12s. 9d.; ternes, 20s., 21s. to 
23s. 6d.; block tin, drooping, £70 17s. 6d. to £71. Cardiff quota- 
tions are better by 3d. all round for tin-plates. Swansea shipment of 
tin-plates last week was 64,524 boxes, receipt from works 58,910 
boxes. Present stock 288,803 boxes. 

Ido not see much realisation yet of the anthracite movements, 
which were rumoured to be at hand early in the year. Still, it 
requires time to float great ventures, and it may only be a case of 
postponement, Activity is to the front at Port Talbot. The pro- 
moters now are so confident of success that operations have been 

d. The sch , readers will remember, is to provide a 
port of shipment for the output of the collieries at Ogmore, Llynvi, 
and Garw Valley. At the latter place important sinking is going 
on successfully. If the new anthracite developments are tardy, 
Monmouthshire cannot be accused of being behind. The United 
National—Walls, Ward, and Co.—contemplate sinking a pair of 
pits at Cwmcam. Great Western Railway —— are asking 
for powers to extend Hall’s railway so as to enable sinking opera - 
tions to be carried on upon the Llanover property. At Six Bells, 
Aberbeeg, new pits are being sunk by Lancasterand Co. The 
Ebbw Vale new pits at Cwm are laid down on the double lift 
system, so as to increase celerity in output. Partridge, Jones, and 
Co., time-honoured names in the old house coal days of Monmouth- 
shire, have won steam coal at Crumlin, and in the Eastern Valleys 
Tirpentwys have struck the famous black—steam—vein, All these 
things portend well for Newport, Mon. 

In respect of Glamorganshire, and of Cardiff in particular, the 
principal object of the Bute Dock Bill is gained, and the fine dock 
of 42 acres on the foreshore, to admit of the finest steamers running 
in from the Channel, is now only a question of time. 

The railway bill fight, the ‘‘ East Glamorgan Railway,” is now 
commencing, and will soon come toa point, and as I note that 
those friendly disposed are stating that, if unsuccessful this 
session, the usual Barry tactics of ‘ pegging away” next year will 
be resorted to, it may be taken as assumed that the strong argu- 
ments of the Bute Dock, the Taff Vale, and the Rhymney rail- 
ways are regarded as almost overwhelming, and the probability of 

etting it this year a remote one. But prophecy in regard to 
arliamentary Committees is futile. We can only wait the chapter 
of events. 

The members of the South Wales Institute of Marine Engineers 
had an excursion to Chepstow and Tintern on Saturday last. In 
the course of the proceedings Professor Elliot read an interesting 
paper on “ Brunel, Railway and Marine Engineer,” and favourably 
referred to Brunel's early iation with Steph He b 
chief engineer of the Great Western Railway in 1833, and was a 
great advocate of the broad gauge system. In the professor's 
opinion the narrow gauge had been developed to its utmost limit, 
and any saving of time could only be effected now at the expense 
of accommodation and comfort. The only alternative, if they 
wanted increased speed, was to revert to the broad gauge again, 
and run engines capable of developing 3000-horse power and a 
speed of eighty miles an hour. This would bring London within 
2} hours of Cardiff, 

The members of the Rhymney Branch of the South Wales 
Engineers, Stokers and Outside Fitters’ Association tendered 
notices June Ist to terminate services in one month. The object 
is to increase the wages standard. 

Disputes are on at Lietty Shenkin, Aberdare Colliery, and 
at Caeran Colliery, Maeste. At the latter, colliers have been out 
for nine weeks. A struggle is on at Gorseingon Tin-plate Works, 

The De ental Committee upon the Undermanning of Vessels 
are to visit Cardiff. 

The Bute Dock authorities are going to expend £40,000 in giving 
increased accommodation to the passengers landing at the Docks, 
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LLL 
NOTES FROM GERMANY, 
(From our own Correspondent.) 
THE iron trade in this country is, on the whole, progressin 


full employment and increasing production being 
most departments. For the present, however, 
has been in the volume of business rather than in quotations: ; 
some branches manufacturers are even worse off than ever 4 
regards profit, because coal and raw materials have become dearer, 
while makers, on the other hand, have not been able to carr " 
corresponding advance in the prices for their articles, nm 

In the Silesian district the situation of both the raw and th 
finished iron trade continues to improve. Export business to 
Russia has developed favourably, the greater part of the rollin 
mills reporting their order-books well filled. There appears to ie 
a rather firmer tendency in prices, but a definite general improve- 
ment is not likely to take place so long as foreign competition 
remains as keen as at the present moment. 

On the Austro-Hungarian iron market the increase in demand 
has led to a further advance in quotations. The pig iron trade is 
active, and continues to expand ; makers report themselves prett: 
well satisfied with the — they have realised. In the malleable 
iron branch, the mills are almost without exception briskly 
occupied, orders for bars and girders coming in very regularly, In 
the plate and sheet trade there is, likewise, a fair amount of 
business doing, and prices are stiffening. The railway and engi- 
neering department is in a very lively condition, there are plenty 
of contracts on the books, and the mills are kept fully going, 

In France the tendency of the iron market is firm and satisfac. 
tory. A number of fair orders have been coming in upon the 
week, and regular employment is secured to the different branches 
of the trade. There is a specially brisk activity reported at the 
blast furnace works, some of them being so fully engaged that 
they were compelled to assign part of the orders received to 
Belgian firms. Quotations have undergone nochange since former 
letters. In Belgium both raw and manufactured iron are weakly 
called for, so that buyers can easily place their orders at quota- 
tions below market prices, Girders form the only exception, 
being in lively request generally. Steel rails, on the other hand, 
remain much neglected. Comparing the list quotations of 
March and April of present year, no alteration can perceived, 
Plates, No. 2, free Belgian station, rose from 12750 on 130f. p.t.; 
No. 3, from 147 to 150f. p.t. Steel plates have well maintained the 
price of 140f. p.t.; sheets, 160f. p.t.; steel rails continue to be 
quoted 95f, p.t. 

In the begioning of May there were twenty-nine blast furnaces 
in blow out of forty-two existing, thirteen with a daily production 
of 1120 t. forge pig, four with a production of 315 t. foundry pig 
per day, while twelve produced 1150 t. basic per day. 

The following shows the production of pig iron in April and 
daring the first four months of 1894 and 1893:— 


noticeable in 
the improvement 


April. January Ist to May Ist. 
1894, 1893. 1894. 1893, 
. t 








t _ t. 
Forge pig .. .. 31,050 .. 84,350 .. 117,900 .. 141,825 
Foundry pig .. .. 9450 .. 6,600 .. 30,600 .. 26,400 
Basic.. .. .. .. 34,500 .. 21,800 .. 137,000 .. 84,815 
Total.. .. 75,000 .. 62,250 .. 285,500 .. 252,540 


Belgian export to Russia has considerably increased since last 
year, owing in some measure to the tariff differences between 
Russia and Germany. During first four months of 1892 export in 
iron from Belgium to Russia was 865 t.; in 1893 it was 570 t. only; 
and in 1894 it amounted to 3169 t. 

There has not been any remarkable variation in the state of the 
Rhenish- Westphalian iron trade since last week, the general tone 
of the market being favourable and much inclined to firmness, 
Iron ore continues in good request, quotations being firm and even 
rising ; Spanish ore is still but moderately inquired for. The pig 
iron market remains comparatively quiet, buyers showing rather 
more reserve, Spiegeleisen continues in moderate request at the 
former price of M. 52 p.t. The malleable iron trade presents no 
new feature, except that the activity to which reference has 
already been made is increasing in some branches. Hoops, for 
instance, have been in decidedly better request this week than 
last. A regular demand is coming in for plates, but prices, unfor- 
tunately, remain a weak point. Much the same can be reported 
of sheets. The situation of the wire business is rather more 
favourable than during previous weeks, but still prices are in no 

roportion to the advanced quotations of steel billets. The ship- 
, ilding and engineering trades continue dull, and there is only 
an irregular employment reported at the machine and wagon 
factories. 

The Administration of the St, Gothard Railway has agreed on 
7 per cent. dividend for 1893, against 64 per cent. in the previous 
year. Statistics published by the French Minister of Public Work 
show output of pit coal and brown coal to have been during the 
last year as follows :— 


Production Average 

e Bette in tons. price p.t. 
reat tain 24 A a? . 

~~ }:. 184,704,000 .. 9°02 .. 1892 = 5000 t. brown coal. 


. 7 3° { = 110,726,000 br. coal 
United States .. 155,871,000 .. 8°56... 1892) 45,145,000 pit coal. 


Year. 


Germany 86,612,000 .. 8°84 .. 1802 = yen A Meee 
France .. 26,178,000 .. 12°46 .. 18024 = 25,007.2006. pit coal; 
= 5 it coal ; 
Austria... 25,431,000 .. 8°46 .. 1so2 { Wastspoe & te. coal. 
Belgium 19,588,000 .. 10°28 .. 1892 
Russia .. 6,285,000 27°92 6 TM coal 
Pe i = 4,2 . pit coal ; 
Saxony.. .. 5,141,000 .. 11°60 .. 1892) ~ ‘998 S00 ¢. peer 
Australia .. 4,402,000 .. 10°88 .. 1891 
Hungaria .. .. 3,269,000 .. 8°96 .. 1890 
Canada.. .. .. 3,117,000 .. 18-24 .. 1891 
Japan .. .. .. _ 2,608,000 .. 10°15 .. 1890 
India and English 


} 2,806,000 .. 5°92 ,, 1891 


ea a 
pain .. .. .. 1,288,000 .. 8°43 .. 1891 = 1,262,000t. pit coal. 
792,000 . 12°11 .. 1892 = 777,000 t. pit coal. 


New Zealand .. 679,000 .. 14°10 .. 1891 
Sweden sivces $82,000 .. 7 .. 1892 
| Re 296,000 .. 7°20 ., 1892 
Cape Colony, &c., 157,000 ., 17°18 .. 1891 
New Caledonia 4 9 
and Indo-China. 80,000 .. 2? .. 1892 
Tasmania .. .. 46,000 .. 24°96 .. 1891 
Portugal .. .. 12,000 .. 15°18 .. 1889 








AMERICAN NOTES 


(From our own Correspondent.) 
New York, June Ist, 1894, 

Tur rate of interest has fallen so low that certain wealthy 
financial institutions have withdrawn entirely from the loan 
market. Business of all kinds is at a low ebb. The month o 
August will witness some improvement. Stocks of mill, shop, and 
factory products are low. The range of values remains the same. 
In the iron trade less activity prevails. Furnaces are banked, and 
a great deal of rolling mil a is idle. The coal strike is 
general; 175,000 miners are idle, There is but little sign of an 
early settlement. Rail mills are doing well on girder rails. 
Merchant steel is gaining. Bar iron has improved, but only while 
so many mills are idle. e summer months will be better if the 
strike is settled. Every concern, big and little, that can go with- 
out material or supplies, is waiting. The makers of iron are 
holding stocks at 12 dollars for No. 1 Foundry delivered. Bessemer 
pig is scarce and out of reach. The adjournment of Congress will 
probably mark a sudden improvement in business in all lines, 
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LAUNCHES AND TRIAL TRIPS. 


On Tuesday there was launched from the 
Cleveland dockyard of Sir Raylton Dixon and 
(y,, Middlesbrough, a steel screw steamer, 
hamed the Cierbana, which has been built to 

loyd’s highest class and to the order of Senor 
Ramon de la Sota of Bilbao, The vessel is of 
the raised quarter-deck type, the principal dimen- 
sions bei lene 234ft.; beam, 34ft.; depth 
moulded, 17ft. 6hin, and she will carry about 
1900 tons at alight draught. ‘The decks and 
deck erections are all of steel and iron, and pro- 
vision is made for water ballast in the cellular 
double bottom which extends right fore and aft, 
and also in the after peak which is fitted as a 
ballast chamber. The engines will be fitted by 
the North-Eastern Marine Engineering Company, 
of Sunderland, thecylinders being 16in. , 26in., 43in. 
by 30in., with one oan single-ended boiler work- 
ing at 160 Ib. pressure per square inch. The 
construction of the vessel has been carried out 
under the supeintendence of Captain Ybarra. 

On the Moth ult. the trial was made of the 
twin screw tug Cecil Rhodes, built by Messrs. R. 
and H. Green of Blackwall, and engined by 
Messrs. Alex Wilson and Co., Vauxhall Iron- 
works, Wandsworth-road, London. The vessel 
is for service at East London, South Africa, the 
dimensions of the hull being 104ft. long, by 21ft. 
beam, by 9ft. draught, and the conditions of the 
contract in regard to speed, draught and stability 
were of the most onerous nature in order to 
obtain the best possible results, and which 
necessitated the use of workmanship and material 
of the highest class for both hull and machinery. 
The hull is built of iron, as being less liable to 
corrosion than steel at a port where the opportu- 
nities for docking frequently are fewer than in a 
home port. This, however, did not apply to the 
boiler and aa ee are of ced theongh 
out, the propellers being of manganese bronze, 
both the vessel and machinery being also con- 
structed under Lloyd’s survey for the highest 
class. A speed of twelve knots was obtained 
throughout a six hours’ run between Gravesend 
and the Mouse peal. the engines maintain- 
ing a uniform speed of 155 revolutions, indicating 
“00-horse power. The engines, which are two in 
number, are of the compound type, having 
cylinders 15}in. and 30hin. diameter by 2lin. 
stroke, with extra large cooling surface in the 
condensers, and are fitted with the circular 
balanced and double-ported valves which Messrs. 
Wilson have now used for a number of years with 
great success. The consumption of coal was, we are 
told, ces Sa r indicated h.p. per hour, which 
is extremely low for a compound engine, and was, 
the makers state, due to the high piston speed and 
high ratio of expansion, the valves being set to 
cut off at half stroke with the boiler pressure at 
100 1b. The consulting and inspecting engineers 
were Messrs, John Thompson and Son, London- 
street, E.C., this being the seventh vessel built 
by Messrs. Green, and engined by Messrs, Wilson, 
under their supervision. 

On June 5th, Messrs. Furness, Withy, and 
Co., launched from their shipbuilding works at 
Hartlepool a large steel screw steamer, built to 
the order of Messrs, Rankin, Gilmour and Co., of 
Liverpool. The vessel is a very substantial type 
of a modern cargo boat, measuring over 320ft. in 
length, and built throughout of Siemens-Martin 
steel, with a large measurement and deadweight 
capacity, and built to the highest class at Lloyd’s. 
Following out the practice of the builders, the 
aed portion of the shell plating is in 24ft. 
engths, and to still further increase the strength 
of the structure, some of the largest plates that 
have ever been rolled have been used in the con- 
struction of this vessel; in several instances 
some of the shell plates run up to 64ft. long 
by 5ft. wide. These enormous plates have been 
rolled by Messrs. Bolckow, Vaughan, and Com 
pany, Middlesbrough. A new design of bilge 
intercostal keelson is fitted in the holds—Sive- 








wright’s patent. By this new arrangement very 
much of the dunnage and damag cargo is 
avoided, there being no pockets or ptacles for 
loose grain, coals, dirt, &c.; consequently these 


keelsons can be much more rapidly cleaned down 
when discharging cargo, ‘The accommodation for 
the officers and engineers is on deck in two large 
deck houses, one at the fore part of the engine- 
room and the other at the after end of the 
bridge. This insures good ventilation in ht 
climates, and in the heaviest weather all 
the officers are likewise close to their work, 
The vessel will be rigged as a pole-masted 
schooner, and, to make her available for brid 
and canal work, the topmasts are telescopic. The 
engines and boilers have been constructed by the 
well-known firm of Messrs. T. Richardson and 
Sons, of Hartlepool, and are of massive design, 
with every provision for economical working. 
The boilers are fitted with — suspension fur- 
naces, and are supplied with the necessary 
auxiliary feed water by a Morison’s evaporator. 
The ship and engines have been constructed under 
the personal supervision of Captain Davey and 
Mr. Reid, the marine superintendents of the 
firm. On leaving the ways the vessel was named 
Saint Jerome, by Miss ‘Kathleen Watson, Dock 
House, West Hartlepool. 

On the 5th instant there was launched from the 
yard of the Earle’s Shipbuilding and Engineering 
Company, Hull, the twin-screw steel yacht 
Zoraide, of about 550 tons yacht measurement, 
which it has built to the order of Mr. T. J. 
Waller, of Baynard’s Park, Horsham, the dimen- 
sions being as follows:—Length on load line 
162ft., breadth moulded 27ft., and depth moulded 
17ft. 6in, She is built to Lloyd’s rules for the 
highest class in the yacht register. The vessel 
has a oe 7 “ oe _— ye aoe. 
some figurehead, a flush upper deck and] top- 
= forecastle, and a complete lower deck 
orward and aft of the engines and boilers, On 
the upper deck is a range of deckhouses, contain- 
ing a drawing-room, vestibule, and entrance to 
sleeping cabins dining-room, pantry, galleys, 
engine and boiler casings, and captain’s room. 
A water-ballast tank is fitted aft for trimming 
purposes, The ship is to be ri as a fore-and- 
aftschooner, The Zoraide will be fitted by the 
builders with two sets of their triple-expansion 
three-crank engines, actuating two bronze pro- 

llers, and steam will be supplied from two steel 


THE PATENT JOURNAL. 
Condensed from ‘' The F ow ar Oficial Journal of 
atents, 


Application for Letters Patent. 


*.* When patents have been ‘ communicated” the 
name and address of the communicating party are 
printed in italics. 


28rd May, 1894. 
10,014, SecrionaL Arr Tuses for Tires, G. A. Macbeth, 


mdon. 

10,015. Raisinc and Lowerino Sasues, W. Meakin, 
London. 

= Treatment of Sewaae, W. D. Scott-Moncrieff, 


on. 
10,017. Book Heapsanps, H. K. Stevens, London. 
10,018. Exrension or Froor Lamps, W. Soutter, Bir- 


m' 4 

10,019. Warerinc Can for Garvens, G. Prokofiew, 

10,020. Kxives and Forxs, Deakin, Reuss, and Co., 
Sheffield. 


10,021. Portaste Exectrric Lamps, 8. J. Maquay, 
London, 

10,022, Liquip Meters, J. Thomson, London. 

10,023. Ain Pump, T. W. Bourn and J. B. Richardson, 
Newcastle. 

10 wot Makino Hair Frames, D. and E. |. Samuels, 
ndon. 

10,025. IvrernaL Firtines of Sargs, &., A. E. Price, 
1 ondon, 

10,026. Borris, A. J. Carter, London. 

10,027. Garter Manuracrurg, J. and H. E. Burgess, 


mdon. 

10,028. Ramtway and Tramway WHEELs, H. Silvester, 

Manchester. 

10,029, Compressep Fugt, R. F , London. 

10,030. Means for Transmitrino Motion, C. K. Welch, 
London. 

10,081. Skates, A. Heisz and E. Schade, London. 

10,032. Ex.ecrro.ysis and Apparatus, E. Gautier, 
London. 

10,088. Reservoir Pens, W. Plowright and T. Bowyer, 
Manchester. 

10,084. Expvosive Motor, H. J. Haddan.—{ Piguet and 
Co., France ) 

10,035. Pavine Bricks, J. H. Fox, London. 

10,086. Tusezs for Propettinc Sreamers, J. H. 
Corthésy, Surrey. 

10,037. DisPLayiIne of ADVERTISEMENTS, A. E. Rodgers, 


London. 
10,038. Pumps, A. A. Delpeyrou and L. J. Rousselin, 
Londo 


n. 

10,039. Hacking Hemp, A. G. Brookes.—(J. P. 
Strangman, Italy.) 

10,040. Drittinc and Borino Apraratvs, A. Taylor, 


ndon. 

10,041. Drivine Gear of VeLocirepes, J. R. Topham, 
mdon. 

“ee TrimminG Boots, J. W. Hale and G. Shipley, 


mdon. 

10,048. CoLuapsiBLe Boxes, W. R. Cuttle and H. 
* Taylor, London. 

10,044. Propuctnc CHANGEABLE WRITING, A. Theodoli, 


on. 
10,045. EE Motors, J. B. Ormsby and H. 
mdon. 
10,046. MANUFACTURE of Srencit Sueets, E. de 
Zuccato, London. 
10,047. Pressure Gavucers, C. F. Wood, London. 
10,048. Derainine CLutcn, 0. C. Mootham and H. 
rryat, London. 
10,049. Improvep Russper Banp, C. H. Davy, 
London. 
24th May, 1894. 


10,050. Beaters for THresHinc Macuinzs, C. Garfitt, 
Sheffiel 

10,051. Potato Hox, J. Crawley, jun., and C. 8. 
Mossop, Lincolnshire. 

10,052. PortLanp Cement, W. H. Hughan, sen., 


London. 
10,058. Curtinc Wuee.s for Ciocks, W. C. Fischer, 


iw. 
10,054. Stuns, W. E. Parsons, London. 
10,055. Iron Fescino, W. Bayliss and R. Hield, 
London. 
10,056. Vicg, J. Case and E. Kain, Sheffield. 
10,057. AppLiances for Hotpino Paper, T. C. Beeley, 


chester. 
10,058. Traw. Heap for Fisnine, D. A. Sheret, North 
Shields. 
10,059. Covertnc for Stoppers, G. A. Shaw and Kay 
Brothers, Stockport. 
10,060. Preumatic Tires, H. P. Jones and E. Pierce, 
manchester. 
10,061. AppLiaNce for Makino Conrections, E. 
Edw: , Leicester. 
10,062. Wispow and Door Fasteners, T. C. Dowd, 
nesfield . 
“eS Governors, W. H. Foster and F. Nunns, 


ax. 
10,064. Sextant, T. Dobie.—(J. G. Dobbie, India.) 
10,065. Woopen SHove.s, J. Boyd, Glasgow. 
10,066. Dryine Dishes, R. Wood, Glasgo 


iw. 
10,067. Mgans for SuspenvinG Borties, C. Tebbitt, 
Birmingham. 


10,068. Mititary Breecu-action Fire-arms, L. B. 
Taylor, Birmingham. 
—_ Device for Warmine Pvares, E. H. Paterson, 


w. 
10,070. DisHes and P.ates for Foop, J. D. Whitaker, 
Scarborough. 


ugh. 
10,071. ComBinaTion Pencit Houper, P. 0. Dehn, 
Manchester. 
10,072. Apvertisina, D. Whitehurst and O. Heggs, 
Manchester. 
10 , “SHet_-outT” MarKING Boarp, F. Groves, 
mdon, 
10,074. Fencina, R. R. Main, -—-—,. 
10 075. Matcu-poxes, J. P. Hu th and J. H. 
Taylor, Birmingham. 
10,076. Sewinc Macutnes, J. R. Sykes, Halifax. 
10, nid Paps for UrHoisterers’ Sprinos, W. Bayne, 
mdon. 
10,078. BrusHes, J. Francis, London. 
10,079. Hottow Rims for CycLt WHEE :s, W. H. Eaves, 
Coventry. 
10,080. Looms, T. Surprenant, Canada. 
10,081. Ketrie, H. W. Handcock, London, 
—, Manvuracture of Rartway Cuairs, A. E. Muir- 


Ww 
10,088. METALLIC Casket, C. Gage, London. 
10,084. Toy or Puzzie, T. Moore and T. H. Coates, 


ndon. 
10,085. MAKING ORNAMENTAL SHEET Gass, A. Cay, 
ndon, 
10,086. Bricks, J. J. Hamilton.—(A. de Aguilar, Canary 
Islands, 
10,987. Liant-prrectina Devices, L. Lebrecht, 
mdon, 
10,088. Devices for Printina Ink Cans, M. J. Smith, 
Live a. 
10,089. Wise Macurngs, C. L. Braithwaite and E. 


O’Brien, Manchester. 
10,090. BLackLEapD Boxzs, R. Ripley, Live 1. 
. Golby. 


10,091. Hanpuxs for Toots, F. — Lannes, 
France.) 

10,092, Auromatic Caan Lusricator, H.8.8. Young, 
London. 


10,093. A New or Improvep Torpepo, A. Harris, 
mdon. 
10,094. SeLr-acting DrRavuGcuT PrRevENTER, J. Wilson, 


ndon, 
10, a, Tires of Wueets of Bicycugs, R. J. White, 
ndon. 
10,096. Rotary Pumps, E. A. Jeffreys, A. H. John- 
ston, and A. K. Rotherham, London. 
10,097. Rackets for Prayina Games, F. H. Ayres, 





ilers, of large size, to work at 175 lb, pressure, 


10,098, Turez-way Cock, H. H. Lake.—(#. Hopkins, 
ermany. 

eo Impreoyatina CxioTHEs, A. Lenneberg, 
ndon. 


10,100. ToBacco Pipzs, W. T. Neill, London. 

10,101. Toot for Execrric Licut Firrines, G. Bins- 

wanger and W. E. Gibson, London. 

10,102. Burrers for Rotiine Stocks, H. B. T. Stanton 

and W. Tozer, London. 

10,103. Srrincep InstRUMENT ATTACHMENTS, H. J. 
Haddan.—(The C. F. Zimmermann Company, United 
tates, 

10,104. aie the Draveut of Vesseis, W. 


Pirrie, Lon 
ag Propvucine ALCOHOLIC Beverace from MiLk, 
on. 
10,106. Propucina ALooHOLic Beverace from MILK, 
5 on. 
10,107. EDucaTIonaL Appiiance, M. R. Jewell, 


on. 
10,108. Wispow Buinps, R. F. Bolton and W. Negus, 
London. 

10,109. Powpser Hoists, Sir Andrew Noble and R. T. 
Brankston, London, 

10,110. Removina Derosits from Gas Rertorts, R. 
Good and 8. Spencer, London. 

10,111, Furnaces, 8. Oates, London. 

10,112. Propuction of Homotocugs of VaniLuiy, 8. 
Pitt.—(The Chemische Fabrik auf Actien (vormals EB. 
Schering), Germany.) 

10,113. Gas Motor Enatnes, H. P. Holt, London. 
10,114. Incanpescence Exvectric Lamps, B. Pell, 
London. 

10,115. Execrric Lamps for SurcicaL Porposgs, A. C. 


r, London. 
10,116. WHEELS for Ventcies, W. R. and P. J. Fauchon, 


ndon. 
10,117. Ovens for Burninc Porceain, &c., E. M. C. 
mdouin, London. 
10,118. Water Heaters, H. T. Wright, London. 
10,119. Hyorenic Banpace for Femaes, H. Zeitlinger, 


ndon. 
10,120. Buast Pres for Locomotive Enotes, J. Angus, 
on. 
10,121. ScREW-PROPELLERS, A. O. and W. G. Chudleigh, 


mdon. 

10,122. Type-writER, W. Edgecombe, W. E. Ellis, H. 
Schlesinger, and H. A. Jeune, London. 

10,123. Steam Pumps, 8. Pitt.—(/J. A. Nicol, France.) 

10,124. Revotvinc Apparatus, E. Edwards. — (J. 
Hundhausen, Germnny.) 

10,125. Rartway Carriace Door Keys, W. A. Mathew 
and J. A. , London. 

10,126. Lerrer Fite, F. H. Browne, London. 


25th May, 1804. 


10,127. Bichromate OxyHypRoGEN Compounn, T. and 
8. H. Hawkins and G. Newnham, Portsmouth. 

10,128. Stipe Vatve for Steam Enoines, J. Parsons, 
Walton, near Live: 1. 

10,129. Tin-pLate Dustinc Macutnes, 8. Foster, E. 
Beard, and A. Taylor, Redbrook, near M ith 
10,130. ADVERTISEMENT or SHow Carps, D. Forbes, 

Bristol. 


10,131. BicycLes, Tricycues, and the like, J. Haslam, 
London. 





mdon. 
a. Zero ELEcTRICAL INSTRUMENTS, J. Edmondson, 
ax. 
10,133. CarriaGE Door Fastener, J. B. Scarlett, New- 
ven, 
10,184. Device for Measurinc Tza, &., W. Shaw, 


ndon. 

10,135. Exastic Tings, J. Moseley and B. Blundstone, 
Manchester. 

10,136. Latcues, J. Conlong, Manchester. 

10,137. Tissue Iuprovements for CLtorues, A. Traut- 
vetter, Berlin. 

10,138. TriccER, WEIGHT, and CaP for Guns, R. Haynes, 

Derby hire. 

10,189. SPANNERS or WRENCHES, T. Archer, Newcastle- 
on-Tyne. 

10,140. RecuLaTine ELectric Currents, W. Hartnell, 


10,141. Burninc Hypro-carsons, F. Woodcock-Rhyce, 
Birmingham. 

10,142. ADAPTABLE Bip Cock, &c., T. Powlesland, 
Piymouth. 

a Tie Fastener, W. E. Lewis and L. J. Mitchell, 


on. 
10,144. Sranps for Carps, C. W. and P. 8. Faulkner, 
London. 
10 ae for Carps, C. W. and P. 8. Faulkner, 
ndon. 
10 146. Recgutatine Draveuts, G. Barker.--(The Tay- 
lor Improved Draught Company, United States ) 
a Rope Cups, W. Marshall and T. Greenwood, 


mdon. 
10,148. Pins for ENtoMoLocIcAL Purposes, H. Knaggs, 
mdon. 
10 149. Supportine ELectricaL Conpuctors, J. Orme, 
mdon. 
10,150. Boarps or Hvuarpines, &., A. R Upward, 
London. 
10,151. TREATING Hips, E. T. Day and T. Matthews, 
Lond 


on. 

10 152. Metuop of Marine Propussion, G. W. Mallet, 
Brighton. 

10,158. Sweaters, &c., J. Charter and A. W. Gamage, 
London. 

10,154. CLeaninc and Sorrentnc LreatHer, H. A. 
Lamplugh, London. 

10,155. Surrtine Puttey Betts, F. Golby.—(F. Kort, 
Germany.) 

ess, See Hotes, W. J. Baliss and W. T. Hall, 


London. 
10,157. SypHON FLusHine Cistern, T. L. Templeman, 
London. 


10,158. Sorr Metau Tuses, W. Droeser, London. 
10,159. Gass Tunes, N. Browne.—(G. Kistner, Ger- 


many.) 
10,160 Carpet Sweeper, &c., J. Marsden, jun., 
mdon. 
10,161. Device for Rerainine Bep-cLorues, J. G. Jones, 
on. 
10, = Fastentnc for Broocues, &., W. Passfield, 
mdon. 
10,168. Vessets for CyLinpER Jackets, J. Miles, 
London. 
10,164. CoLtars for Horsrs and Anrmma.s, J. Ralph, 


London. 

10,165. ENGINE-Room and other TeLzcRrapPus, V. Russ, 
London. 

10,166. Corxine Borris, H. Stéssler and I. M. Zeller- 
mayer, London. 

10,167. Packtne Types in Lives for Composine Ma- 
cu1ngs, O. F. Hilder, London. 

10,168. AprLiances for Trarninc Hops, J. Watkins, 


ndon. 
10,169. Puates for Spconpary VoutTaic Batreries, G. 
R. Blot, London. 
— Pipe Coup.ines, J. E. Howard and J. C. Taite, 


ndon, 

10,171. Writinc TeLecrapss, P. A. Newton.—(Z. 
Gray, United States. 

10,172. Veurtcies for Erectric Raritways, E. Hopkin- 


son, London. 

10,178. Coatine Wire Ropes, 8. 0. Cowper-Coles and 
P. W. Walker, London. 

10,174. Opentne Bortties, N. G. Thornton, Newcastle- 
on-Tyne, 

10,175. Or-can, D. Porter, London. 

10,176. Ratstnc Breer from Ce.uars, T. W. Thorpe 
and W. H. Thomas, London. 

10,177. ComBinaTion Matcu Houper, G. H. Herbert 
and J. B. Bush, London. 

10,178. Connection for Courtine Hose Pirgs, J. L. A. 
Aymard, London. 

10,179. TREATMENT and PREPARATION of Hay, D. A. 
Fyfe, London. 

10,180. Bearings for Suarts, L. Gtilzow, London. 

10,181. Wares of Venicies, J. H. , London. 





mdon, 


Page, 
10, =. Ciuton, E. J. Clubbe and A. W. Southey, 
mdon, 


10,183. Inx and Pencit Erasers, C. 8. Cohen, London. 
10,184. Looms, A. J. Boult.—(E. Delacuvellrie and Co., 
Belgium.) 

10,185. Ostaisinc More Perrect ComBustTion in 
a toni &c., W. Esplen and W. Wheatley, Liver- 


10.180, Se_r-Lockine CLeats for Wires, E. Nashold, 


mndon. 

10,187. Rotary Enornes, &c., W. P. Thompson.—(4. 
Dongé, France ) 

10,188. Insecticipgs, A. J. Boult.—(F. Haase, Germany. 
10,189. Simine Sasues for Winpows, G. Charlier 
London. 

—_— Ba.ino Hay, J. H. Howard and E. T. Bousfield, 


ndon. 
10,191. Furnaces for Propucine Hor Air, W. A. Gibbs, 
Londo 


n. 

10,192. BrusHes, A. Dumas-Gardeux, London. 

10,193. To1LeT Preparation, H. Priester, London. 
10,194. Dvxs, J. Y. Joh —(The Badische Anilin and 
Soda Fabrik, Germany.) 

10,195. PoncrurE-PRoor Banps or Paps, J. Andrews, 


10,196. Stoppers, H. H. Leigh.—(M. Rubin, United 
10,197, Meratiic Soprum and Potassium, C. T. Vautin, 
10,08. Consravorisa Wueetsand Putteys, R. Hudson, 
19200, Sonsane or Bomane for Louan, i Wndert, 


London. 
10,201. Boor Jacks, H. K. W. Jonas, London. 
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10,202. PuotocRrapuy in Cotours, G. Teasdale. Buckell, 
London. 

10,208. CoaL-cutrine, &., Macutwery, J. B. Alliott, 
London. 

10,204. Vatves for Pyeumatic Hammers, E. Skinner, 


effield. 

10,205. RECREATIONAL APPLIANCE, J. Readand W. Atley, 
Sheffield. : 
10,206. SypHon Cisterns, J. West, Sheffield. 

= Size Borine Apparatus, M. and W. T. Bury, 


mdon . 
10,208. Apsustinc Mecuanism, R. Harrington, Wolver- 
hampton. . 
10,209. Sor F.irers for Usk in Muvgs, J. Wood, Bir- 

mingha: 


m. 

10,210. WasTE-PREVENTING CisTeRN, 8. H. Brierley, 
Birmingham. 

10,211. Cas Titis, W. H. Jackson, Halifax. 

10,212. Water Botrizs,J. Y. Johnson.—(F. W. Thom- 
son and J. Lamb, India.) 

10,213. SeLr-actinc Muies and Twixers, J. Wood, 
Derbyshire. 

10,214. Gas Encine Exuavust Puririer, W. Habgood 
and 8. C. Smith, Bucks. 

10,215. Harpenixc Points of SerraTep Wire, J. 


tt, ‘ax. 
10,216. Loapine Guns, Sir A. Noble and C. H. Murray, 
mdon . 
—, Supports for Furnirure, &c., H. Heal, 
Lo 


mdon. 

10,218. Treatment of Puenois, A. Zimmermann.— 
(The Chemische Fabrik auf Actien (vormals B. Bcher- 
ing), Germany.) 

10,219. VatveE Gear for Gas Enorves, H. J. M. Mellor 
and J. Taylor and Sons, ° —s ie 

10,220. Pumps for Forcrne Fivrps, R. B. Clarke, Man- 


chester. 
10,221. Exctupine DravcutTs in Doors, W. Nicol, 
Glasgow. 
10,222, AsceRTAINING the Fiumpity of Ons, H. J. 
eC. 


, Ebbw % 
10,223. Sane Enoinzs, J. Bickle, Hayle. 
10,224. Paper Coverine for Cioset Seats, K. Schauer, 


on. 

10,225. Sprayinc Nozzie with Swive. Jort, G. F. 
Strawson, London. 

10,226. Pepat Grip for Cyciine Sxoes, H. Prince, 


mndon. 
10,227. Pumps, J. J. Stott, Manchester. 
10,228. Dgoporisine, &c., Szwacz, W. H. Hill-Hart- 
land, Sheffield. 
10,229. CenTRaL-pravcaT Lamps, A. H. Griffiths and 
T. B. Smith, Birmingham. 
10,230. Materiat for Po.tsHine, E. J. T. Digby, Liver- 


poo! 

10,231. AtracHine Buttons to Door-Piatss, E. Taylor, 
Birmingham. 

10,232. Lugs of Rarn-waTER and VENT Pipes, J. Robson, 


on. 

10,233. Fastentnc LeaTHER Straps, T. Rosethorn, 
Manchester. 

10,284. Tires for Wueexs of Crcies, W. McPhail, 
Wicklow. 

— Bosses 8 See of Cycite Sappizs, J. B. 


rooks, Birming \. P 

10,236. Fixtse Buckxuies to LeatTHer, T. Laycock, 
Wellingborough. 

10,237. Pepats of PianororTss, H. St. Martin and J. 
J. Harris, London. 

10,238. SappiEs for Spinninc Frames, R. H. 8. Reade. 
and H. McKibbin, Belfast. 

10,239. Aspestos Packine, W. F. Hobdell and L. N. 
Way, London 

10,240. Apvertisinc Apparatus, J. G. A. Kitchen, 
Manchester. 

—_ Divipep Jans and Guasszs, &c., F. Delahay, 


London. 
10,242. Execrric Switch, W. Hearn and C. Gatehouse, 
on. 
10,248, StREET PavEMENTs and F.oorine, R. D. Bailey, 
London. 
10,244. Harness and Horsn-sHoss, R. D. Bailey, 
London. 
10,245. Lacs, &c., T. S. Birkin and E. Cresswell, 
London. 
10,246. Grinpinc Convex Sunrraces, F, C. Askham, 
Sheffield. 
10,247. Currina Inpia-RuBBEeR, G Kay and The 
Ancoats Vale Rubber Company, Ld., Manchest 


10,248. VarpourR ConDENSERS, W. D. A. Bost, Glasgow. 
10,249. Ostarsinc Gotp from Orgs, G. Thomson, 





Glasgow. 
10,250. Preservinc Appuiances for Fisn, D. Scott, 
ow, 
10,251. Cranks for VeLtocirepes, H. P. Cook and J. 
Cox, Birmi 


’ m. 
10,252. SHuTrLe Guagp, C. Marshall, Bolton. 
10,253. VeLocipepes, E. T. Pike, London. 
— Setr-actine Catc for Doors, G. J. Cole, 


u 

10,255. Toy, F. Jones, Worcester. 

10,256. Latues, J. P. Lea, London. 

5 Two-Line Capirats, M. H. Whittaker, Scar- 


a. 
— tES and Rius of Cycies, &c., R. Watt, 
iw. 
— Macurnes for Emsossine Woop, A. E. Frisby, 
or le 
10,260. Prres for Drain Punrposss, T. F. Strutt, 
London. 
10,261. Tusgs, Belfast Flax Spinning and Weaving Co., 
Ld., and 8. McDowell, Belfast. 
10,262, Pzpars, W. Bown, J. W. Flavell, and G. Cape- 
well, Birmingham. 
— Marrresses, J. and J. Edgar and G. Crerar, 


lasgow. 
10,264. Stockincs and Hair Hose, C. 0. Dixon, Not- 


ting o 

10,265. SMoKE BuRNER, A. McGillivray and P. McMahon, 
Edinburgh. 

10,266. SHEDDING OPERATING MECHANISM, A. Lockwood, 
Keighley. 

10,267. Heatine Surraces of Ketties, T. Russom,- 


ms 
10,268. Brusues, KE. Hales, Birmingham. 
10,269. Paper Baa Makino, N. Chandler and G.- 








Mellor, Hednesford. 
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10. =. ou Gerarine, W. Bostock and A. Nicholson, 
ottingham. 

pg te Hanp eg, 8. Skerritt and J. W. Ogden, 
\) . 

10,272. Dravent Inpicatorn, T. G. Barron, West 


10,278. Bowe Cracutatine Apparatus, T. P. Statham, 

2 ist 2 

10,274. Guazove Roors and Surraces, H. C. Board, 
Bristol 


10,275. FLusatse Warer-ciosets, &c., J. H. Vidal, 
Sunderland. f 
— Packinc Pistons and Spinpiss, G. W. Dowell, 


ry 
10 277. Hat Disues, J. Rowley, Manchester. 
10 278. Guarps for Doors, E. R. Baller, Southport. 
10,279. Bicycies, R. Scott, Newcastle-on-Tyne. 
10,280. Dryrce Cacao Beans, C. Hodson and W. Daw- 
son, Derby. 
10 281. Frre-Licuters, A. Reid, Glasgow. 
10,282. Cycte Hanpie-sars, W. Pi oe. Ze 
Bishop, and A. Brownsword, Birmingham. 
10,283. Dressine-BLapss, J. Gréger, Cologne. 


10,284. Sponces, V. Rose, Cine 

10,285. Imrramne the Veins of Woop, F. W. D. Cohner, 
Germany. 

10,286. Wire Sprine Banps for Bevts, P. A. Martin, 
Birmi: a. 

10,287. Eec Wuwwxs, T. Taylor, Birmi 


ingham. 
._— Macurnes for Workinc Dovuau, J. H. Mitchell, 
iw. 

10,239. Pump, D. Davies, Swansea. 

10.290. Cap, 8. L. ~~ London. 

10,291. Jomrs for Tuses, J. W. and W. W. Bristol, 

Birmingham. 
10,292. ILLuminatinec Watcues, J. Manger and E 
ojon, London. 
10 293. Ecectric Lamp, J. Manger and E. M.: jon, 


naon. 
— Suspzenpinec Hats and Caps, G. M. Tarrant, 


ion. 

10,295. Gearryc for Crcies, L. Watkins, London. 

10,296. Foor-rest for Cycies, P. R. J. Willis.—(M/. 
Smith, United States.) 

10,297. Fornace, W. H. Bradley, London. 

10,298. Prorsectors for Boots, &c., R. H. Bishop, 
London. 

—_—, INDIA- RUBBER Erasers, H. P. Mitchell, 


on. 

10.390. Apparatus for Maxine Ics, A. Glasson, 
London. 

10,301. Cranks of Bicycizs, &c , T. and J. Hooper, 
London. 


10,302. Bearines, G. J. Glover, London. 

10,303. Ostamsine Gotp from Sza-water, H. C. Bull, 
Lendon. 

10,304. Typocrapaic Pristine Surraces, F. Stern- 


berg, Hi 

10,305. Key-Hotes and Escutcueons, E. Boult, 
London. 

10,306. Leakace Ispicator for Drarns, F. H. Harvey, 


London. 
— Sprixe, B. Cockin and G. E. Stringer, Lon- 
ion. 
10,308. Om Sroves, E. Rippingille and W. Porter, 
London. 
— Or Stoves, E. Rippingille and W. Brandon, 


on. 

10,310. Om Stoves, E. Rippingille and W. Brandon, 
London. 

10,311. Castors, A. T. Eloure, London. 


10,312. Trees for Bicycte Wests, R. J. White, 
on. 
ie, Soma in Sewace, W. H. Hughan, sen., 


on. 
10,314. Game, T. E. Frankéyn, London. 
10,315. Batt Bearmes for Castors, H. M. Nicholls, 


mdon. 
10,316. Nove, Means of ApveRtisine, G. 8. Thompson, 
mdaon. 
10,317. CycLe Pweumatic Tress, J. C. Montgomerie, 
vas Be J. J. Thorpe and W 
10,318. Eye-cuiass, J. J. and W. H. Andrews. 
Londo: / 


nm. 
10,319. BLowers, G. W. Poole, London. 
—, VENTILATION of Sewers, &., G. W. Baker, 


on. 
10,321. Cooxinc Urensits for Foop, M. A. Brawn, 
London. 
10,322. Extraction of Meraus, J. P. van der Ploeg, 
on. 
10,323. Freep Trove for Catrie. &c , J. H. Denison, 
London. 


10,324. Cash Recister, P. R. J. Willis—(J. Hare, 
Onited States.) 
gcc Borer Scauz, J. C. A. Marckmann, 


on. 
10,326. Mizis, O. Zimmermann and G. Hagemann. 
London. ; 


10,327. Looms, E. Schrabetz, London. 
— Dismsrector, H. K. Andersson and D. Sjéstrém, 


on. 

10,329. Tap, T. R. Atkins and A. Kriiger-Velthusen, 
East Molesey. 

10,330. Prorective AppLiance for Hats, J. Ayres, 


on. 

10,381. Etecrric Conpuctors for Vexices, F. B. Behr, 
ion. 

10,332. Arc Lamp ReouLatine Device, 8. J. Suter, 


on. 
10,333. New Covourntnc Matrers, J. C. L. Durand, 
D. E. Huguenin, and A. J. J. d'Andiran, London. 
aa ed Apptyine the Brakes on Trains, C. Adler, 


on. 

10,335. Typewriters, P. M. Justice.—(Zhe Typewriter 
Attachments Company, United States.) 

10 336. Lamps, E. A. Jeffreys, London. 

10,337. WaTERPROoFING, H. Cohrs and J. Ocesterreich, 


London. 
en Dritiisc Macurves, T. Dill-Richard, 


mdon. 

10,339. StgamM Motive Power Enorves,jW. W. Dunn, 
London. 

10,340. Borters, W. W. Dunn, London. 

10,341. Sypyon, D. Clerk.—(Guéret freres, France.) 

10,342. Acconpions or Simitar InsTRuMENTs, W. 
Zielke, London. 

10,343. Fitter, H. A. W. Hiilsmann, London. 

10,344. ExTractinc Goip from Orgs, C. M. Pielsticker, 


nD. 
“ee. Transportine Earts, J. 8. and J. Hobrough, 


10,346. GAITERS, A. Hess, London. 
10,347. Heatisc Steam Generators, &., W. Kneen, 


10,348. TYPE Scpports, V. Calendoli and A. Savarese, 
London. 
10,349. Sertine-vup Type, V. Calendoli and A. Savarese, 
London. 
10,350. Druxxine Troveus for Catriz, R. Kraatz, 
mdaon. 
ee. Nam Brusues and the like, H A. Wanklyn, 
ndon. 
me. Cocks for Bato Purposss, &c, E. Bluhm, 
10,353. Frrrines for ELecrric Lamps, J. Morris, jun., 


maon. 
10,354. Trunks, &., A. J. Boult.—(G. L. Lippold, 
Germany.) 
10,355. Ostarninc Compustion in Boiters, H. I. 
Roberts, Liverpoo! 
10,356. VaLvE Mecuanism, J. 8., T. A., and E. R. 
London. 


er, 
10,357. SwEaT-baNps and LeaTHERs, A. Higginbottom, 
Manchester. : 


10,358. Sappie Trees, A. J. Boult.—(—. Pluer and —. 
Thorring, Germany ) 

10,359. CLOTHES’ a Apparatus, J. Roberts, 
Live: iL. 

10,360. Dos Buss, F. 8. Salberg, London. 

10,361. Apparatus for BorLine 81ze, F. Scarisbrick, 
Manchester. 

10,362. ono Scares, A. J. Boult.—(£. Keinholz, Ger- 
many. 





ne Fornaces and Fives, G. A. Newton, Liver- 
poo! 
10,364. Erectric Motors and the like, E. Dragoumis, 
mdon. 
10,365 Tires for Bicycies, &c., W. Ashburn, Man- 
chester. 


10,366. Recorpinc Apparatus, A. J. Boult.—(E. A. 
Cg one a Gilm erpuol 

10,867. Boots or SHOES, . ilmour, Liv i 

10,868. Storrerme Borris, A.’ J. Boult. — (F. 
Wegener, Germany.) 

10,369. Paotometer for PHorocrapHic Purposss, J. 

es, Manchester. 

10,370. Mitk-somnc Apparatus, A. J. Boult.—(F. 

Goldmann, Germany.) 
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10,371. Ax tE-Boxes for Rotiine Stock, G. Wilson, 


on. 
10,372. CiGaARETTE and other Hoipers, R. Rapson, 
) 5 
10,873 | Cicank Trimmer, C. and C. T. Edwards, 
ington Spa. 
10,374. PuorocraPHers’ Desks, &c., J. W. Beaufort, 
Birmingham. 
— Matt, E. Manbré, J. L. Barrett, and C. N. Pochin, 


ndon. 
10,376. Cycie Pepats, O. Piblfeldt, Birmingham. 
10,877. CentrRirucaL Macnuinges, W. J. Munden, 


London. 
10,378. Case for Usk in Apvertisinc, T. R. Seymour, 
Bristol. 


10,379. Stream Cy.trepers, 8. Platt and J. Tricot, 
Halifax. 

10,380. Loom Patrern Cuarns, W. A. and D. Crabtree, 
Keighley. 

10,381. Pickrne Motions for Looms, J. Hibbert and 
J. Marsden, Manchester. 

10,382. The Pme Hanp Screw-pRiver, W. Cree, 


orksop. 

10,383. Birxp Ro.uers and the like, 8. O. Taylor, 
Leicester. 

10,384. Carson for ELectricaL Purposss, G. 8. Orson, 
Belfast. 


10,385. Non-surpprinc Sprice for FisHinc-rops, A. 
Grant, Ww. 

10,386 Crocxs for Opgratixc ELECTRICAL ALARMS, 
F. Fritz, Manchester. 

7 woes Lamps, E. E. T. B. Greville, Edin- 


10,388. A Cycie, J. Pledger, London. 
10,389. SerpaRatinc Grease from the ExHaust STEAM 
J Enornss, G. E. Hudson and W. J. Baker, Scar- 


rough. 

10,390. Preumatic Tires, E. H. Seddon, Manchester. 

— Apparatus for Dyeinc TexTiLE MATERIALS, 
. A. 


lair, Ww. 
— Apparatus for Drernc Yarns, J. Pritchard, 
iw. 
10,398. Arc Lamps and Appiiances, E. A. Claremont, 
Manchester. 


an : 
10,394. ga Recister Hoiper, W. 8. Burton, 
ersho 

10,395. ApsusTInc CaRRIAGE Doors, L. E. G. de 
Woolfson, Shrewsbury. 

10,395. Cop Hoipine Stanps, E. Thompson, C. Colver, 
and J. W. Dixon, Sheffield. 

10,397. Pres Castine Moutps, T. ard G. A. Chambers, 
Sheffield. 

10,398. CycLe Gearine, J. Allinson, Sheffield. 

10,399. Cash Reckoner and Te.uer, H. P. Babbage, 
Cheltenham. 

10,400. Stzam Borters, M. Rankin, Glasgow. 

10,401. Steam Boriers, P. Pinckney, Portsmouth. 

10,402. Crciz Sapp.e Cur, A. T. Austin, Birmingham. 

— Rottep Merat Borer Puates, J. Shepherd, 


10,404. Sprsyinc Frames, J. H. Hamilton and F. W. 
Finlay, Belfast. 


y> 
10,405. Cycizs, A. Pickard, Harrogate. 
= Tea and Corres Inruser, W. A. Cornwell, 
10,407. Lockie Cycuizs, T. Clarke, Birmingham. 
10,408. Lastise Boots and SxHogs, F. Cutlan, London. 
10,409. Foppger ComPREssING Procgss, M. K. Westcott, 
iverpool. 
= a Gear, R. Campbell and W. Railton, 
ver 
10,411. Game, L A. Pilley, London. 
10,412. SmoorHine Siartes, O. J. Owen, Liverpool. 
10,413. Saret Corra, T. Stirling, Liverpool. 
10,414. Fettixe Macutves, V. Coq, Liverpool. 
10,415. RatLroap SigNa.iine Apparatus, W. L. Wisc. 
—(F. A. Fox and D. H. Roberts, United States.) 
10,416. Kitns for Burnine Liwestoneg, &c., J. Briggs, 
Lancashire. 


10,417. Se.r-Lockine Sxret Grip, 8. J. Herts, London. 

10,418. Lerren Envetore Opener, D. Young.—(W. 
Dryland, France.) 

10,419. Macuive for Turninc Curr Buianks, G. E. 
Norris, London. 

10 420. Srzam Enornes, B. F. Sparr, London. 

10,421. Hot-waterR Heatinc Apparatus, C. J. Bal- 

, London. 
ee Rances and Borers, T. J. Cornish, 


ion. 

10,423. Desicn Paper for Weavinc Purposgs, H. 
Wilisch, London. 

10,424. Manuracture of PiumsBaco, P. F. Johnson, 


on. 

10,425. ELEcTRICAL TRANSFORMERS, J. A. Kingdon, 
mdon. 

10,426. DyNamo-ELEcTRIC Macuines, J. A. Kingdon, 


on. 

10,427. Composition for Incanpgescers for Lamps, F. 
H. Medhurst.—(L. Chandor, Russia.) 

a Formine, &c., Wire StTaPes, E. T. Greenfield, 


on. 
10,429. Formine, &., Wire Stapues, E. T. Greenfield, 


ion. 

10,430. Door Cuecxs, T. Curley, London. 

10,431. Harness, A. G. B. Ashton, London. 

oo Pyevmatic Tires, P. L. Renouf and L. Stroud, 


on. 

10,438. Seep Dritts, F. Melichar, London. 

10,484. Sxrrt Retainer, J. Taylor, London. 

ve Suprty of Arr to Furnaces, A. P. Campbell, 
ion. 


10,436. Tires, P. E. V. Hardy, London. 
10,437. Tings, P. E. V. Hardy, London. 
—— Makino ARTIFICIAL FuEL, G. 8. and C. Cory, 


on. 
10,439. Maxine Incots, A. H. Moore and G. Whitlock, 
Londo! 


nm. 
10,440. Hat-racxs, C. E. Cochrane, London. 
10,441. Frre-paits and AttacuMents, F. B. Comins, 


mdon. 

10,442. Macurves for Maxinc Barsep Wire, 8. 
Swanbum, London. 

10,443. Apparatus for Savino Lire at Sza, F. Barathon, 


on. 

10,444. Permutation Locks, W. R. Lake.—(D. J. Cable, 
United States. 

10,445. Fomicators, C. T. Kin; , London. 

10,446. Rockine CHILDREN’s Crap.gs, V. A. P. Louis, 

London. 


10,447. Gas Heatine Stoves, J. Grundy.—(H. Heim, 
Austria. 
10,448. Rims for Use with Pweumatic Trees, E. A. 
ie, London. 
10,449. CentRE Sprixc Stay Busk, J. B. Davis, 
London. 


10,450. Lace, H. F. Moreau and L. Canevet, London. 
oe and similar Evaives, E, F. Piers, 


10,452. Enotes, E. F. Piers, London. 

10,453. Harr-pin, R. H. Parfitt, London. 

10,454. StircHinc SuHeEEtTs of Sicnatures, J. T. O. 

ff, London. 

10,455. Caurns, J. H. H. Duncan, T. Nuttall, T. 
Bevin , aud F. H. Faviell, London. 

10,456. WatcH Pocket, G. W. Carter, London. 

10,457. Vacuum Brake Apparatys, A. Spencer, 
London. 





10,458. Rotary Enarngs, H.A. House, H. A. House, jun., 
and R. R. Symon, London. 
10,459. Braxgs, T. H. Allen, J. Gray, G. Hastings, G. 
. Shepley, and H. Marsh, Canada. 
10,460. Steam Generators, C. 8. Galloway, London. 
10,461. Cameras, 8. D. Williams, Newport, Mon. 








SELECTED AMERICAN PATENTS. 
From the United States Patent Office Official Gazette. 
518,016, Sream Generator, G. Zahikian, London, 

Bngland.—Filed May 22nd, 1898, 


Claim.—In a steam generator of the character 
described, the combination, with a water tube receiv- 








ing water at one end, and etaaing it wholly or 
partly evaporated at the other end, of a device con- 
sisting essentially of a — of helicoidal blades 
set transversely in said tube, and clips adapted to 
engage said tube and hold said device in position, 
substantially as described. 


518,133. Execrrica, Contacr Mecuanism, J. F. 
Blake, New Haven, Conn.—Filed January 25th, 1894. 
C’aim.—(1) An electrical contact mechanism, consist- 
ing of a pivoted lever or arm provided with an insu- 
lating portion and separated conducting strips, 
electrical terminals connected to said conducting 
strips, a rolling contact adapted to travel on the 
pivoted lever or arm and electrically connect the 


= fe ee 


said conducting strips, and a spring having a jointed 
connection with the lever or arm for —- the 
latter, substantially as described. (2) electrical 
contact mechanism comprising a lever or swinging 
arm provided with electrical terminals and with an 
insulating portion, a ro! 
between the terminals and isulating 
hollow spring connected to said lever and adapted to 
receive pressure for actuating the lever substantially 
as described. 
518,149. ConrroLiine VaLve ror HyDRavLic PREs- 
suRE, A. Kamp/f.—Filed January 28th, 1898. 
Claim.—(1) In combination with the accumulator 
passage, the upper and lower cylinder passages 
communicating with the accumulator passage, the 
overflow also communicating with the upper cylinder 
passage, and the accumulator, the overflow and upper 
cylinder valves, respectively controll the accumu- 
lator passage, the overflow and the communi- 
cation between the upper cylinder and accumulator 
passage ; the herein-described means for controlling 





said valves, consisting of the pair of rock-shafts Q and 
V, having turning levers, 0, O’ and U, with the 
connecting link T which cause said shafts to oscillate 
simultaneously, the one-armed lever W fixed upon the 
shaft V and projecting over the accumulator valve ; 
and the levers R, 8, fixed upon the shaft Q, the lever 
8 having a pair of arms projecting on one side over 
said overflow valve, and the upper cylinder valve, and 
the lever R having an arm projecting from the oppo- 
site side over the accumulator valve, all substantially 
as and for the purposes set forth. 


518,155. Gun Emsrasure Joint, C. Martin, 
Magdeburgh-Buckav, Germany.—Filed Febuary, 
8rd, 1891. 

Claim.—(1) The combination of an embrasure 
having a cylindrical bore at its inner side forming a 
shoulder, a collar surrounding the having a convex 
surface, a ring of concave-convex form in cross-section 
fitting on the collar st the shoulder, and the 
adjustable gland located in the bore, having a conical 
recess in its forward end occupied by the rear side of 








the ring; the shoulder, embrasure, ring, and gland 
forming a space between them into which the powder 
gases enter from the front side of the ring force 
the latter against the collar and into the recess 
of the gland, substantially as described. i? The 
combination of an embrasure having a cylindrical 





a 
————— 


bore at its inner side forming a sho 
surrounding the gun having a aoe "a 
ring of concave-con7ex form in cross-section, divided 
circumferentially and fitting on the collar against th 
shoulder, and the adjustable gland locatedin the ¥ 
g @ conical recess in its forward end occupied by 
the rear side of the ring; the shoulder, embrasure. 
ring, and glund forming a space between them into 
which the powder gases enter from the front side t 
wd a force - 7 Lorient the collar pte 

e recess 0 e ‘gland 
described. . ios eteaeaediion 
518,181. Gas Apparatus, 7. © 
eon’ a November 28rd, 1801. 
aim. — The combination of the gen 

superheater of a gas apparatus, the deters rp 
the top of the superheater, a flue or ein said 
superheater extending from top to ne of the 
same, and communicating wi' the combustion 


rley, Wilmington, 





chamber of the generator, and with the lower end of 
the superheater chamber, and a by-pass connecting 
the upper end of said flue with the discharge pipe of 
the superheater, said by-pass having an adjustable 
valve for regulating the flow through the same, sub- 
stantially as specified. 
518,285, Furnace ror Treatino Rervse or Crrirs, 
J. J. Storer, Helena, Mont.—Filed March 191k, 


1892. 

Claim.—(1) In a furnace, the ccmbination of a 
revolving cylinder, a fireplace at the receiving end 
thereof, and a chimney at the other end, with a gas 
combustion chamber located outside of the chimney, 
and a perforated wall facing the discharge end of the 
cylinder and arranged between it and the chimney, 
substantially as described. (2) In a revolving cylinder 
furnace, the combination with the inner shell A, of an 
outer shell B, having sections with opposing 
flanged offsets d, immovable ring g, with inserted 


iii 
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water pipe g’, and end a b, the whole being fitted 
and arranged and operating substantially as herein 
shown and described, and forming a water jacket or 
space for the purpose set forth. (8) In a water- 
jacketed revolving furnace, the combination with the 
outer shell vided with a water disc’ e opening, 
of a grooved ring encircling said shell and having an 
orifice coinciding with the disch: opening thereof, 
constructed and arranged substantially as and for the 
purpose described. 

518,291. Mopg or Coo.tmnc Exectric Morors, F. 
Thomson, Srrampscott, Mass.—Filed November 30th, 
1892, 

Claim.—The combination of an electric motor, a 
closed casing therefor provided with projecting studs 

or lugs adapted to increase its radiating surface, a 

















jpe communicating with such casing, and a water 

pirtet surrounding a portion of the pire, all arranged, 

substantially as set out herein, to provide a water- 

— pare casing for an electric motor, adapted to 
ipate the heat generated therein. 








Epps's Cocoatns.—Cocoa-Nib Extract. (Tea like.) 
The choicest roasted nibs (broken up beans) of the 
natural Cocoa, on being subj to powerful 
hydraulic pressure, give forth their excess of oil, 
leaving for use a finely-flavoured powder, ‘‘ Cocoaine, 
a product which, when with boiling water, 
has the consistence of tea, of which it is now with 
many beneficially taking the place. Its active 
orm ye being a gente nerve stimulant, supplies the 

wil 
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THE ENLARGEMENT OF LIVERPOOL-STREET 
STATION, GREAT EASTERN RAILWAY. 
No IL 

In our last number we alluded briefly to the origin, in- 
2 on, and subsequent progress of the Great 
Railway, and in the Key Plan published therein 
will be found an accurate representation of the general 
features of the whole site. Within its extensive area is 
included both the part of the terminus first constructed, 
and recently the new enlargement. But as we have 
already drawn attention to the former sufficiently to 
indicate the manner In which it is inseparably connected 
with the latter, it is with the extension we are now more 
immediately concerned, and shall proceed to describe and 
illustrate. ‘ 3 : : 

The new part, or widening of the station.—The prin- 
cipal works comprised under this heading consist of 
additional station offices, and buildings, the erection of 
new roofs, extra platforms, and eight tracks, together 
with the necessary accompanying traffic accommodation 
and facilities. A new Parcels’ Office has also been built 


corporati 
Eastern 


Fig @ 


Cranes, lifts, and all other necessary machinery and 
mechanical appliances are distributed throughout the 


| station wherever required, and are all worked by hydraulic 


power. 

As soon as it was perceived that the first part of the 
terminus in spite of its magnitude, andincluding anarea 
of some nine and a-half acres, was certain to be inade- 
quate for future traflic, the company commenced to 
acquire, as occasions presented themselves, land and 
property in the vicinity. In 1888 an Act was obtained 
conferring the usual powers of compulsory purchase, by the 
exercise of which the whole block fronting Bishopsgate- 
street Without was made available for the new site. 
Notwithstanding that the expenditure already incurred 
for the terminus had amounted to over £2,000,000, the 
consent of the shareholders was readily given to the raising 
of the additional funds for the extension, and the work 
of widening commenced in 1890. The result is that the 
Great Eastern Company now possesses a metropolitan 
terminal station peculiarly its own, and unequalled for 
size, position, and extent of local and suburban traffic by 
any of its compeers. 
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entirely over the eight tracks, and connected with the 


first part of the station by the ‘‘ Passage Gallery” shown | 
These offices are built upon massive | 
wrought iron plate girders, to the details of which we shall | 


on the Key plan. 


draw the attention of our readers when the drawings are 
published. The whole extension, estimated lineally, 
commences opposite New-street, near the junction of 
Liverpool and Bishopsgate-streets, and terminates at 
Worship-street in Norton Folgate, a total distance of 
1700ft., of which 700ft. constitute a first storey facade in 
Bishopsgate-street. The electric light installation, includ- 
ing engine, boiler-house, and shaft, are situated on the 
far or northern side of Worship-street. There are three 
heavy wrought iron bridges—as all bridges must now be 
that are intended to carry metropolitan traflic—over 
Skinner, Primrose, and Worship-streets, which we shall 
describe and illustrate. It will be seen on referring to 
the Key plan, that the widening has been arranged 
on the second of the methods alluded to, and that 
the offices and station buildings are placed on an upper 
storey at the dead end of the eight new tracks. Access is 
gained to them by the stairs and foot-bridge shown on the 
Key plan. On the lower floor at the level of the platforms 
the bookstalls are placed, and the descent to the lavatories, 
which are all placed underground, as is becoming now the 
universal practice elsewhere. The whole of this space, 
marked C A on the key plan, has an area of 15,000 square 
feet. It is known as the Circulating Area, and is common 
to nearly all stations laid out on the same principle. 








curved and the upper horizontal flanges of the wrought 
iron screen girders are composed of a pair of angle irons 
3hin. by _ by 3in., and a plate 9in. by 3in., and the web 


| is of $in. plate throughout—Fig. 7. All rivets, unless other- 


wise specified, have a pitch of 4in. in these girders and 
a diameter of fin. The manner in which the junction of 
the principals and the girders, with the gutters, stiffening- 
plates, and angle irons, is arranged over the columns 
is shown in Fig. 4, which is an elevation of a part of the 
main principals or ribs at T, in Fig. 1. A cast iron 
down-pipe of an oval shape, 10in. by 4in., and of 
Zin. metal, is carried in the interior of the columns, 
and Fig. 5 shows a section of it, a plan of the capital of 
the column, and the cross section of the main rib and the 
lower flanges of the screen girders. In Figs. 6 and 7 are 
shown details of the end of the girders in elevation and 
plan, and a cross section of the upper flange of the 


principal, and the fixing of the gutter and bracket is 
| shown in Fig. 8. 


The junction of a part of the first 
bay of the platform roof with the screen girder is given in 
Fig. 9, together with a part cf the ventilator or louvre. 


| Vertical tee -ircns, din. by 22in. by gin. in thickness, 
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43.6 
ROOF TRUSSES AND DETAILS 
Roof of the new station.—This roof, which is similar to 


its neighbours, is of wrought iron, extends from the 
booking hall in the Key plan to the Parcels Office, and is 


divided into two principal parts, the first or transverse | 


portion of which covers, with a span of 87ft., the Circulat- 
ing Area C A, and is placed at right angles to the second, 
constituting the longitudinal or platform bays, which are 
thirteen in number, and carried on cast iron columns 30ft. 
apart from centre to centre. From the intermediate wall to 
that on the other side, which separates the offices and 
shops fronting Bishopsgate-street from the station, the 
length from out to out is 188ft. There is an exten- 
sion of this part of the roof on the far or north side 
of the Parcels Office, In Fig. 1, p. 524, is represented a lon- 
gitudinal section of the roof over the Circulating Area 
looking north, or down the tracks, and Fig. 2 shows a 
similar view looking in the opposite direction, or facing the 
booking hall. Fig. 3 is a cross section of the same roof, in- 
cluding its junction with the bays of the platform roof. In 
Fig. 1 is shown the arched screen girders, SSS, carried upon 
cast iron columns 1ft. 6in. in diameter, which although 
consisting of spans of different dimensions, have a uni- 
form rise of 15ft. 9in. from the springings to the soffits, a 
height from the springings to the ridge of 20ft., and a depth 
at the crown itself of 4ft. 8in. The arch of the east bay 
is struck from a central radius of 36ft. 4in., and from two 
side ones each of 12ft.; that of the west bay has similar 
dimensions of 88ft. 8in. and 12ft., and that of the two 
central spans 23ft. 3in. and 12ft. 3in. Both the lower 
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| placed 4ft. 83in. from centres, cerve to stiffen the web of 
| the screen girder, and at the same time to strengthen the 
| connecticns. 

Main ribs.—In the roof over the Circulating Area there 
are four principal or main ribs, marked P P in Figs. 1 and 2, 
and shown in elevation in Figs. 3 and 10, and ten smaller or 
intermediate ribs p These main ribs are cf the 
trussed form shown in detail in Fig. 10, with a lower 
curved boom struck from a central radius of 538ft. 4in., 
sharpened to 20ft. near the springings, which are thus 
caused to meet tangentially the vertical axis of the sup- 
portingcolumns. The corner or re-entering angle made by 
the lower arched boom with the centre of the screen girder 
at one end, and the upright at the other—in Fig. 10—is 
strengthened by the riveting up of an additional piece of 
plate iron lin. in thickness. Both booms are composed of a 
pair of angle irons 5in. by 5in. by }in., another pair 4in. by 
din. by fin., and two wrought iron plates 12in. by din. At 
the haunching, this section—see Fig. 10—which also gives 
a diagram of the plates of the curved boom, is increased by 
an additional couple of plates 12in. by in. The depth of 
the truss is 12ft. 3in., and the web consists of vertical 
tee iron struts, spaced at different intervals and connected 
with flat diagonal bars varying in width from Gin. to Gin. 
according to their position and the resultant stresses in- 
duced on them. A roof truss of the form represented in 
Fig. 10, in which there are no redundant members, will 
furnish to the student and young engineer a very favour- 
able example for the determination of the stresses upon 
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Plan at BB 
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PURLINS AND DETAILS 


it, by the method of graphic analysis. We regret we have | plate and double angle iron section, stiffened by angle 


not the requisite space at present to devote to the delinea- | irons at intervals. 


In the trussed purlins LLL, the 


tion of the diagrams of forces which would suffice to | rivets in the flanges are all jin. in diameter, except 


ascertain the stresses upon the different members of the 
truss, resulting from both the static loads and the pres- 


| 
| 


sure of the wind. Those, however, who have a partiality | 


for this rapid, elegant, and somewhat fascinating— 
although in inexperienced hands not always safe—pro- 
cess, will find themselves well repaid in applying it to the 
case under notice. It may be pointed out that, without 
sensible error, the curved lower boom may be regarded as 
consisting of a series of straight bars, joining the inter- 
section with it, of the vertical struts and diagonal ties, 
and that theoretically the truss terminates over the bear- 
ings, with the triangle formed by the last vertical strut, 
the diagonal tie inclined at an angle above the horizontal, 
and the last bay of the slopingrafter. Under this assump- 
tion, therefore, the last bar of the curved boom and the 
bar inclined at an angle below the horizon will not be 
represented in the diagram of forces. 
able, so far as our own experience goes, to keep the 
diagram for the pressure of the wind quite separate from 
that for the static load, and not, as is sometimes done, 
combine the two. It will be found that the lines represent- 
ing the central vertical strut will close the polygon of 
forces if correctly drawn. 

Purlins.— There are two distinct descriptions of 
purlins carried by the principals of the roof of the Cir- 
culating Area, the side or lantern purlins L L L in Figs. 


It will be advis- | 


1, 2, 3, and 10, and the curved specimens CCCC. Of 
the former there is an upper and lower tier, and of the latter | 


three tiers placed between the others. One of the longest 
of the side purlins is shown in elevation in Fig. 11, and 
partly in plan in Fig. 12. They are lattice girders, and 
are continuous over both the principal and intermediate 
girders P and p, and have a depth of 2ft. 5in. where they 
meet the mainribs, and of 3ft. 6in. at their intersection with 
the smaller ribs. Both flanges consist of two horizontal 
angle irons 4in. by 3in. by }in., and three plates each 8in. by 


3in., two of which are dropped at the ends D D, as shown | 


in the diagram of the plates of the upper booms in Fig. 11. 


Angle iron uprights 4in. by 3in. by }in., and double | 
diagonal struts of bar iron 3$in. by $in., crossed by single | 


tie bars of the same scantling, compose the members of 


the web. Timber stringers 4in. by 4in. are bolted | 


to angle irons as shown in Fig. 11, and in detail in Fig. 18. 
The manner in which the side or lantern purlins are 
riveted to the intermediate, and the principal main ribs 
of the roof by gusset pieces fin. thick and double angle 
irons 3}in. by 34in. by $in., is shown in elevation and section 
—Figs. 13 and 14, and in plan in Figs. 15 and 16. At the 
ends the purlins rest upon a cast iron shoe of fin. metal, to 
which they are by a jin. bolt seen in Fig. 17, eleva- 
tion and section. ~ intermediate principals are of the 
solid-or plate web form, with flanges 8in. broad of the usual 





where otherwise specified, and with a pitch of 34in. In 
the lattice bars the rivets are increased in diameter 
to lin. One of the curved purlins is shown with 


accompanying details in Figs. 19—23. They are formed 








DETAIL OF GLAZING 


with one curved and one horizontal flange, each 
24in. by 2hin. by }in., and are stiffened by strong 
gusset plates and double tee irons 6in. by 3in. by in. 
at the junctions over the main and _ intermediate 
ribs respectively. The depth varies from din. at 
the centre to 2ft. 6in. at the springings, and they are 
bolted together at the centre, but the haunchings are 
open. 

Arch girder over cab approach.—In Fig. 2, p. 524, the 






Section at CC 
Fig 23 











Plan at DD 
Section at E E % Fig 21 
Fig 22 
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entrance to the cab approach is spanned by a solid arch 
girder, which has the following construction. There 
is a whole arch H and a half.afch G, surmounted by 
smaller arches F F shown in elevation in Fig. 24 by corre- 
sponding letters, at the point where they are intersected 
by the main principal. The whole constitutes one built-up 
structure of plates and angle irons, the web of both upper 
and lower arched girders having a uniform thickness of 
}in., with flange-plates of the same scantling, and double 
angle irons 3$in. by 3hin. by sin. for the lower girders 
H and G, and 3in. by din. by fin. for the upper ones F F. 


| A plan and section taken through the line C C in Fig. 24 


is given in Fig. 25, which shows the manner in which the 


| connection is made with the main principal P, and also a 


cross section of the flanges of the main ribs. A reference 


| tothe detail transverse section of the roof over the circu- 


lating area in Fig. 10 will point out that a travelling 
ladder or ramp K K, consisting of a light trussed bow- 
string girder furnished with rollers at each end which run 
upon small horizontal rails, permits of all parts of the 
roof being inspected for the purposes of painting and 
repairs. The travelling ladder is a happy idea of Mr. 
Wilson, for besides offering great facilities of access to 
the roof, it obviates all chance of danger to the workmen, 
who have sometimes met with fatal accidents in 


| endeavouring to maintain their footing on the curved or 
| sloping surface of lofty roofs. Gangways, W W W, with 





protecting railings, are also attached to the principals. 
The method adopted for glazing the roof, in the execution 
of which no putty is employed, is that known as Rendle’s 
patent invincible glazing, and is similar to: that previously 
used in the first part of the roof of the present terminus. 
The glass, Fig. 26, is gripped between copper strips bent 
as shown, which can be tightened up as required by the 
screw S and the small plate or washer attached to it. 





THE TORPEDO DESTROYER HORNET. 


On Saturday last Mr. Yarrow entertained a large number 
of guests on board the just-completed torpedo destroyer 
Hornet, while she made a short cruise in the estuary of the 
Thames. As the proceedings were entirely unofficial, and 

took more of the nature of a private view, nothing was 
one to eclipse the vessel’s previous ——- when under- 
going her official trials on the 19th March, which were duly 
reported in our impression of the 23rd of that month. The 
stokehold hatches were open for the greater part of the time, 
and when closed the pressure did not exceed half an inch. 
Her speed, consequently, did not exceed 23 knots, the engines 
turning at 320 revolutions per minute. As our descriptions 
of this vessel have hitherto been brief, the following details 
may not be out of place. 

H.M.S. Hornet is the second torpedo boat destroyer as yet 
completed for the British Admiralty. As regards size and 
general arrangement she is similar to the Havock, the only 
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: of any importance being the adoption in the 
oa et Yarroy's aot water-tube boilers, the Havock 
having been provide with boilers of the locomotive type. 
The introduction of water-tube boilers has given the Hornet 
an additional speed of over a knot an hour as compared with 


| 


THE ROYAL AGRICULTURAL SOCIETY'S SHOW 
AT CAMBRIDGE. 


THE engraving given below shows the arrangement 
of the show ground of the Royal Agricultural Society, 


FOUR-COUPLED BOGIE TANK ENGINE. 


Tuts type of engine has been designed by Mr. W. Adams, 
locomotive superintendent of the London and South- 


her sister boat, the speed of the Havock being in round | at Cambridge, for the meeting which opens on the 23rd inst. Western Railway, and built at the company’s works at Nine 


numbers 264 knots per hour, and that of the Hornet 27} 


r hour. 
i geneeal particulars of the Hornet are as follows:— 


Length, 180ft. ; breadth, at water line, 18ft.6in. The hull 
is built throughout of mild steel, and is divided by ten water- 


tight bulkheads into eleven compartments, the utilisation of | 


which from forward to aft is as follows :—Quite forward, 
chain locker and bow torpedo tube; then a forecastle with 


| larger space than at any previous meeting since Kilburn. 


| 


| of stands 408. 


berths, &c., for the crew; at the after end of these and | 


terminating the turtle deck is the conning tower, containing 
the forward steering wheel ; next to this is a large cabin with 
berths, to accommodate the petty officers, and below are the 
magazines. The next compartment is a smaller one, being 


devoted to cooking and stowage of stores. We now come to | 


two large water-tight compartments, each containing four 
Yarrow water-tube boilers, which supply steam at 180]b., or 


more, developing, with remarkable ease, 4000-horse power, | 


yet the total weight of these eight boilers with water is less 
by 11 tons than that of the two locomotive boilers in the 
Havock, which only indicated, when pressed, 3600-horse 
power. In each boiler compartment is a powerful over-head 
fan and fan engine for forced draught, working on the closed 
stokehold system. On each side of the boilers are the coal 
bunkers, containing about 55 tons of coal, The next com- 
partment contains the main engines, consisting of two sets of 
inverted triple-expansion engines, with their condensing 
apparatus. These engines are carefully balanced, so that 
although running at times 400 revolutions per minute, no 
vertical vibration is apparent at any speed. This immunity 
from vibration is an undoubted advance in naval construc- 
tion, as the health and comfort of the crew are in a great 
measure dependent upon it, it having been found that the 
yibration so common up till now in vessels of light construction 
and abnormal power seriously affects the health and energy of 
the crew. In the 

engine compartment 


Elms, and is intended for working the lighter suburban and 
branch traffic of the railway. As will be seen from our 


: er : lement, the engine has the leading and driving wheels 

Of ordinary shedding, in the implement yard there will be | °UPP: oe Coa “ 8 8 : 
8435ft., for machinery in motion 2539ft.; for special shedding, i oe ne ee ee oy re hoa gr aon 
2428ft.; the total number of feet of shedding being thus 13,402, |) eee, oe ne ae cor. The evlig sg ng 
comprising 442 separate stands. Last year at Chester the | D&ving wheels 3ft. in diameter. The cylinders are 17}in. in 
total sme Bo of feet of shedding was 13,018, and the number diameter, with a stroke of 24in. The tractive force developed 
1742 x 24 _ 


The show ground and the shedding for machinery occupy a 


is accordingl 126°7 Ib. f und of 
We may here add that the trials of oil engines will com- ey . TROT Be} 
mence on the 18th inst., and that there will also be trials of | mean effective pressure on the pistons. The cut-off varies 
machines for distributing Bouillie Bordelaise and other | from 77 per cent. in full gear to 28 per cent. under usual 


mixtures on potatoes, machines for distributing insecticides | running conditions. 





_on fruit trees, churns capable of dealing with ten quarts of | The boiler pressure is 160 lb. per square inch, hence the 


cream and upwards, not to exceed one-man power, and | total tractive effort available is about 17,000 lb. at starting, 
churns capable of dealing with five to ten quarts of cream. | and 11,000 lb. under ordinary running conditions. The total 
In connection with the Darlington meeting of 1895, the | weight on the coupled wheels, with the engine in working 
following prizes are offered by the Society :—Class 1.—For | order, is very nearly 30 tons, which, with a coefficient cf 
the best hay-making machines, first prize, £20; second prize, | adhesion of one fourth, is sufficient to prevent slipping. The 
£10. Class 2.—For the best clover-making machines, first | boiler is constructed of steel plates with butt joints, the top 
prize, £20; second prize, £10. | of the fire-box casing being flush with the barrel. The mild 
| steel plates are specified to be free from silicon, sulphur, and 

gre gas pen to — a tensile strength of not less than 
DEY ‘ + 25 tons, and not more than 30 tons per square inch, with an 
SPEED ae a 7 orcas CRUISER | elongation of at least 23 per cent. in 10in. The longitudinal 

| joints have inner and outer cover strips, with zig-zag double 

In our issue of June 1st we gave an account of the gunnery | riveting. Thetransverse joints are made with an external weld- 
trials of the cruiser Blanco Encalada, constructed by Sir | less ring, double riveted to the barrel, the ring being turned to 
W. G. Armstrong, Mitchell and Co. for the Chilian Govern- | gaugeandshrunk onthe barrel. The joint between the smoke- 
ment. Weare nowable to give particulars of the speed trials | box and the barrel is also made in a similar way with a weldless 
which have since been most successfully completed. angle ring. The rivets, in. in diameter, are of the best 
The principal dimensions of the vessel are as follows;— | Yorkshire iron, closed by hydraulic pressure. They are 
Length, 370ft.; breadth, 46ft. 6in.; mean draught, 18ft. 6in., | pitched at 1jin. The fire-box is of copper, and contains a 
with a displacement of 4500 tons. She is built entirely of | fire-brick arch. It is connected to the outer casing by copper 
steel, and is sheathed with wood and coppered. A steel pro- ' stays lin. in diameter, twelve threads per inch, pitched at 
intervals of 3iin. The 

roof is stayed by eight 











is also found the steam 
steering engine, air- 
compressing engine for 


charging torpedoes, 

dynamo and engine N 

for electric light, and \ 
distilling apparatus for - 
making feed-water for Xx 


the boilers and for \ 
drinking purposes. 
Next to the engine- 
room are two cabins 
for the engine-room 
artificers, and aft of 
this are the quarters 
for the officers, con- 
sisting of a large mess- 
room, sleeping cabin, 
and pantry. Quite aft 
is fitted up as a bread 
and store room. The 
total number of offi- 
cers and men for 
whom there is ac- 
commodation is forty- 
three. 

The armament con- 
sists of a 12-pounder 
quick-firing gun, 
mounted on the conn- 
ing tower forward, 
having an all-round 
fire, which from its 
elevated position would 
no doubt be most effec- 
tive; two 6-pounder 











cast steel girder stays, 
the four centre ones 
being slung from the 
casing. The tube plate, 
which is jin. thick at 
the tubes, is stayed to 
the barrel by six palm 
stays. The founda- 
tion and fire-hole rings 
are of wrought iron, 
and the fire-bars are 
of cast iron. The 
regulator is of cast 
iron, 44in. diameter, 
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The dome is of 4in. 
boiler plate, butt 
jointed, with inner 
and outer strips single 
riveted. It is flanged 
to fit the barrel, and 
double riveted to it 
with a 4in. strength- 
ening plate. Theboiler 
is fitted with a Rams- 
bottom duplex safety 
valve. 

The frames are of 
steel, of boiler plate 
quality, lin. thick. 
They are connected 
under the cab by a 
strong steel casting to 
carry the bogie centre 








quick-firing guns abaft — 
the conning tower, one 
each side, having a 
range from direct ahead to well aft of the beam; also one 
6-pounder quick-firing gun on a pedestal aft. The torpedo 
armament consists of a bow torpedo tube under the forward 
turtle deck, and two swivel torpedo tubes on a turntable 
aft. The vessel is steered by steam, either by the steering 
wheel inside the conning tower forward, or by a secondary 
steering wheel placed on deck aft. 

The speed of the Hornet was recently tested on the official 


THE ROYAL AGRICULTURAL SOCIETY'S SHOW YARD, CAMBRIDGE 


trial by a continuous run of three hours’ duration, in the | 


presence of the Admiralty authorities, at the mouth of the 
Thames, when the mean speed was found to be 27-628 knots 
per hour, carrying a load of 30 tons, which magnificent 
result is in a great measure due to the efficiency of the 
Yarrow boiler. It may be interesting to note that from 130 
to 140-horse power can be obtained per ton weight of boiler, 
including water and all fittings. 

A coal consumption trial of eight hours’ duration showed 
that these destroyers can steam at a ten-knot speed on a con- 
sumption of 3} cwt. per hour. They, therefore, have the 
means of running a distance of from 3000 to 3400 knots 


without requiring a fresh supply of fuel. In addition to that | 
contained in the bunkers, an extra quantity could easily be | 


taken in the stokeholds and on deck, sufficient under excep- 
tional conditions, to enable this little vessel to steam from 4000 


to 4500 miles. We may here remark that competitive experi- | the excellent results obtain 


ments show that in point of economy of fuel at the same 
speed the water-tube boilers of the Hornet and the loco- 
motive boilers of the Havock are practically on a par. 

Since the successful trial of the Havock the Admiralty 


| 


| 


| Commission consisting of the same officers as were present at 


pin, and transmit the 
weight to the bogie, 
the frames of which 
tective deck runs throughout her whole length, varying in ; are of steel, lin. thick, and stayed together by a strong 
thickness from 4in. on the sloping sides to 1#in. on the flat | steel casting, which forms a slide to give transverse play 
arts. The propelling machinery, which has been constructed | to the centre pin, this being controlled by laminated 
y Messrs. Humphrys, Tennant and Co., of Deptford, consists | plate springs. All the wheel centres are of cast steel. 
of two complete sets of twin-screw triple expansion engines. One casting in forty is tested to destruction by dropp- 
The trial under natural draught was the first taken, and was ing weights in order to determine its breaking strength. 
continued for twelve consecutive hours, the resultant mean | The tires are of steel, supplied by Vickers and Co., of 
of six consecutive runs over the measured mile (near the Sheffield, and are 3in. thick on thetread. They aresecured to 
mouth of the Tyne) with and against the tide, giving a speed | the wheels with a lip and lin. set screws. The axles are of 
of 21:75 knots, with an indicated horse-power of about 11,000. | steel, and are specified to have a tensile strength of not less 
The forced draught trials were successfully completed on a | than 32 tons per square inch, with an elongation of not less 
subseqent day, the mean speed attained on the mile with and | than 25 per cent. in 2in. 
against the tide being 22°78 knots, or a quarter of a knot in| The cylinders are of the twin type, being one casting, and 
excess of that guaranteed by the contractors, the horse- | special arrangements have been made for machining them. 
power realised during the runs being about 14,500 indicated. | The steam ports are 1gin. wide and 14in. long; the exhaust 
The final trials, including the testing of the anchor-gear and ports are 34in. wide, and the bars between the ports lin. wide. 
other auxiliary, were completed on Tuesday last. The | The slide valves are of Stone’s bronze, with recesses on the 
manceuvring qualities of the ship were thoroughly tested, and | working faces. The pistons are of cast iron, with two cast 
it was found that she could turn through 360 deg. at full | iron rings each, each ring being #in. wide and }in. thick. 
speed in 3 min. 47 sec., the diameter of the circle being 405 | The piston-rods are forged from the best cast steel with a 
yards, or little more than three times her length. The steam | breaking strength of 30 tons per square inch. They are 
trials took place under the superintendence of the Chilian | packed with ‘‘ United States” metallic packing. The slide 
ars, one to each cylinder, are of wrought iron case-hardened, 
the gunnery trials, and they expressed their satisfaction at | and 6in. wide by 3in. deep. The crossheads are of cast steel, 
ed. with cast iron caps and rubbing pieces. The cap is secured 
to the main casting by #in. bolts, a liner being introduced to 
permit adjustment for wear. The valve motion is of the 
THE MANCHESTER ASSOCIATION OF ENGINEERS.—At the half- | curved link type, and made of best Yorkshire iron, the work- 
yearly meeting on Saturday, the president—Mr. Thomas Daniels | ing parts being case-hardened. The links are hung from 











authorities have been so much impressed with the 
and utility of vessels of this class, that they have already 
ordered throughout the country no lessthan forty-two similar 
vessels, making good a well recognised want for an increase 
in our torpedo flotilla ; and great credit is due to the authori- 
ties at Whitehall for the energetic action they have taken in 
the matter, and we have the satisfaction of knowing that 
shortly, as regards this class of vessel, we shall be far ahead 
of any other nation. 

The Hornet proceeded as far as the Mouse Lightship on 
Saturday, where she turned, and on her way home did some 
circle turning, which was very interesting to the guests, 
sir Be whom were Lord Charles Beresford, Sir Edward Reed, 
Sir Edward Harland, the Astronomer Royal, and representa- 
tives from many of the leading shipbuilding firms. The 
— boilers have been fully described in our 

es, 


| chester Ship Canal as the representative of that Association, which 


| Sir Wm. Bailey was athoroughly well-merited honour, and his con- 


ted that he had attended the Royal opening of the Man- | their centres, and connected at their extremities to the 
excentric rods. The excentric pulleys are in two parts, and 


included amongst its members several well-known engineers, whose are made of cylinder metal. They are fastened to the crank 


names are inseparably associated with the great undertaking, and * 
who had vonknan invaluable service in the Scmapletlatn of ation axle by keys and set sc:ews. The straps are of cast iron. 
and the members would regard with gratification the honour which | _ The engine is reversed by a lever and sector on the right- 
had been conferred upon the Mayor of Salford, Sir William H, | hand side of the engine. The reversing shaft is of Yorkshire 
Bailey, a life-honorary member of the Association; who had | iron, the levers being forged solid with t's shaft. All working 
been connected with it since 1870, and had for two years | parts of the shaft are case-hardened. Ihe connecting-rods 
—1885-7—filled the office of president. He—Mr. Daniels—had | are of Yorkshire iron, and measure 5ft. 5in. between centres, 
therefore great pleasure in moving that a vote of congratulation | The big ends are fitted with straps and adjustable brasses. 
be sent from that Association to their esteemed life-honorary | The small ends are fitted with plain gun-metal bushes forced 
prem Poe batons tle Rew seotingdinengy eg flee Brewer 4 in by hydraulic pressure. The coupling rods are of Yorkshire 
Parr H Pareees iron forged solid and milled to an H section, and fitted with 
i would oe ae Oe Sey Sean wee quae bushes with white metal strips. The crank pins 
nection with their Association—of which he had so jong been an | are of Yorkshire iron case-hardened, and are forced into their 
honoured member—was a source of gratification to them. The | Places in the wheels by hydraulic pressure, and riveted over 
motion was then put to the meeting and carried with acclamation, | on the inside. The crank axle is of the very best cast steel 
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forged solid. All four crank webs are mange’ with steel 
bands, 3}in. by 1jin., shrunk on. All crank axles are supplied 
by Messrs. Vickers and Co. 

The engines are fitted with the Adams vortex blast pipe, 

with a variable annular steam opening, regulated by a cap 
in the top of the blast pipe, which is raised or lowered by 
means of a small lever and sector in the cab. When the 
cap is raised the annulus is widened, the maximum 
opening having an area of 2007 square inches, which is 
equivalent to a plain pipe of 5y,;in. in diameter. The 
minimum opening is 14:19 square inches, or equivalent to a 
plain pipe of 4}in. in diameter, the increase in area being 
41 per cent. This pipe has given economical results in work- 
ing local traffic, facilitating the management of the fire in 
starting and when running. The lever is placed on the fire- 
man’s side of the cab. All working parts in the smoke-box 
are an easy fit, and are free from any tendency to seize. The 
vortex blast pipe is successful in softening and utilising the 
exhaust steam to obtain a good vacuum in the smoke-box, its 
effect being equally distributed over the tubes, the lower tubes 
being thus kept free and their efficiency unimpaired by 
een blocked up, as is the case when an ordinary pipe is 
used. 
The engine is fitted with a steam brake worked in conjunc- 
tion with the automatic vacuum brake on the train. Two 
No. 8 injectors—Dewrance’s—are fixed one on each side of 
the engine. The tanks are made of best best Staffordshire 
iron, with jin. rivets at about 1}in. pitch. They havea 
water capacity of 800 gallons. The coal bunker has a capacity 
of 80 cubic feet, being equivalent to nearly two tons of coal. 
Fifty of these engines have been constructed at the com- 
pany’s Nine Elms Works and are now running, giving great 
satisfaction and being remarkably free from defects in 
working. 

The following are the principal dimensions of the engine :— 


Cylinders— ft. in. 
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i SL “bs. bs” pe we. te an" on) ae? nee 
Centre to centre of cylinders .. .. .. .. .. «2 of 2 4 
= - ee eee eee 
Centre line of cylinder to valve faco .. .. .. .. .. ODM 
Diameter of piston- oe on 0 3} 

Motion— 

Lap of valves .. 0 Of 
Lead 0 OL 


Maximum travel of valves . 

Throw of excentrices .. .. .. 

Diameter of excentric sheaves .. 

Length of crosshead slide block - 
Wheels (cast steel)— 

Leading and driving wheels—diameter on tread 

Bogie wheels—diameter on tread .. .. .. .. 

Thickness of tires. .. .. .. 

Pc 6s. oe 6s pean op eo 

Diameter of crank pins for coupling-rods . 

Length of bearing ”» ” 

Diameter of cranks .. ss ss 
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Length of cranks .. 
Axles (steel): Bogie— 
Diameter of wheel seat 
Length 1 99 
Diameter of journals .. 
Length = oe 
Diameter at centre 5 
Centresof journals .. .. .. .. 
Axies (steel): Leading and driving— 
Diameter of wheelseat .. .. .. 


Length Pe 
Diameter of journa's .. 
Le 





Diameter at centre—leading 
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Centres of journals 
Frames (steel) — 
From front end to centre of leadingaxle .. .. .. .. 
From centre of leading axle to centre of driving axle .. 
of driving axle to centre of bogie.. .. .. 
~ »» Of bogie to back end .. me oe 
Total length of frames ger 
Thickness of frames .. .. .. .. 
Total length of engine over buffers 
Width over platform .. .. .... 
Boiler (steel)— 
eight of centre from rail 
Length of barrel .. .. .. 
i between tube plates 
a over all <5)? 
Diameter of barrel (outside) 
Thickness of plates .. .. . ; 
“ smoke-box tube platc 
Fi e-box casing (steel)— 
Le 3S 
Width outside at bottom .. 
Depth below centre line of boiler 
Thickness of crown and side plates 
throat plate .. .. 
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- back plate .. 
Centres of stays (copper) .. 
Diameter _,, : 
Pitch of rivets 
Diameter of rivets 
Fire-box (copper)— 
Length at bottom (inside) . 
Width at bottom (inside) .. 

” top - ; SW 
IID si ee kn, ise 
Centre of boiler to top of box (inside) .. 
Thickness of crown and side plates : 


tube plate attop.. .. 
ittom .. 
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ea back plate 

Tubes (steel)— 

Number, 201 

Diameter outside... .. .. .. .. «. 
Height—Top of chimney torail .. .. .. 
Tanks—Contents of two tanks, 800 gallons. 
Heating surface— 

Tubes co 0s we se 00 co ce oe oo G97°76 square fest. 

Fire-box .. ote). be oh) e- oe 89°75 
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Total 987°51 9 
OE ee ae ee 13°83 square feet. 
Flue area (201 tubes) .. .. .. .. .. os 2°24 * 

ss oy «6 eo ss ss. & 
IIL os” de: ae te ge een Oh 0 1°67 ” 
Ratio of sectional area of chimney to grate area 1 
ms grate surface to heating surface .. .. . 3 oe 
om flue area through tubes to grate area .. g 3 
Ratio of cylinder areato grate area .. .. .. 1: 828 
Weight of engine empty— 
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Weight of engine in working order— Tons cwt. 
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Weight of engine per foot run 1°45 tons. 
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Tue new Italian warship Umbria has successfully 
—— her speed trials at Spezzia, attaining a speed of 19 knots 
per hour. 





LEGAL INTELLIGENCE. 


IN THE HIGH COURT OF JUSTICE, CHANCERY DIVISION, 
Before Mr, Justice RoMEr. 
12th June, 1894. 


Tue Norts British Rupper Company, Ltd, v. MACKINTOSH 
AND Company, Ltd. 


Iv will be remembered that this case, known briefly as the 
**Clincher” case, was commenced some months ago, and after 
several days of argument before Mr, Justice Romer, it was 
adjourned for the appointment and report of a technical assessor. 
Mr. James Swinburne was ae and he experimented with 
the several tires, and made his report upon the several questions 
involved, considered as from an engineer's point of view. Subse- 
quently this report formed the basis of ument by the counsel 
on both sides. 

The action was brought by the North British Rubber Company, 
as the registered legal owner, and Mr, W. Erskine Bartlett, as the 
grantee, of letters patent—16,783 of 1890—for “‘ Improvements in 
tires or rims for cycles and other vehicles.” The plaintiffs claimed 
(1) an injunction to restrain the defendants from manufacturing, 
selling, supplying, letting on hire, or using any rims and tires for 
cycles or other vehicles manufactured according to or in the 
manner described in, and claimed by the plaintiff's specification ; 
(2) damages, or, at the plaintiffs’ option, profits ; (3) delivery up, 
for destruction, of infringing rims and tires ; (4) and (5) incidental 
relief, The plaintiffs in particular complained of the defendants’ 
manufacturing and selling grooved tires or rims in combination 
with an arched tire of india-rubber or other flexible material held 
in the groove of the rim by the pressure of an inflated tube within 
the arch which forced its edges against the sides of the groove. 
This latter will be recognised as a description of the celebrated 
and favourite tire, known as the ‘‘Clincher.” The defendants 
denied infringement, and also set up the defence that the plaintiffs’ 
patent was invalid, but in the result the question to be decided 
was whether the defendants had infringed the plaintiffs’ patent. 

Mr. Moutton, Q.C., Mr. Bousrretp, Q.C., and Mr. A. J. 
WALTER, were for the plaintiffs ; and Sir RicHaRD WessTER, Q.C., 
Mr. NEVILLE, Q.C., and Mr, J. C. Granaw, for the defendants. 

Mr. Justice Romer delivered judgment on the 12th inst., which 
was the seventh day of the case in Court. The judgment, as 
printed from the shorthand notes of Messrs. Marten and Meredith 
and Messrs. Snell and Son, is as follows: —The only real 

uestion in this action is one of infringement, treating as I 
do the patented invention as one for the combination claimed 
by the specification. This being so I need not, with reference 
to the objections to the pleadings, deal with them in detail, 
or do more than say that, in my opinion, those objections fail, and 
that the patent is a valid one, and the invention a valid and merito- 
rious one. On the question of infringement, I will first state what 
in my view is the essence of the invention. It is the combination 
of an outside flexible tire, that can be easily removed because it is 
not in itself a complete tube, and of an inside complete tubecapable 
of inflation, so that when the inside tube is inflated the flexible tire 
is kept on the grooved dovetailed metal tire by the pressure of 
the sides of the flexible tire against the groove. And the patentee 
shows that you may thicken the sides or edges of the flexible tire, 
whereby, obviously, you increase the grip, and clearly, the greater 
the grip the more difficult it will be for the inside tube, if made 
very elastic, to force the flexible tire out of the narrow mouth of 
the grooved metal tire. Now, in my opinion, what the defendants 
have done is substantially this. They have taken the patentee’s 
idea and the essence of his invention. All they have done in 
substance, by way of alteration, is to increase the size of the out- 
side flexible tire and the thickening of its edges, and to exaggerate 
the dovetailing of the metal grooved tire, so as to give a greater 
grip and render it more difficult for the flexible tire to be forced 
out of the mouth of the groove; and this enables them to 
employ, as they do, for the inflatable inside tube a more 
elastic tube than that mentioned in the body of the plaintiffs’ 
specification. I think that the defendants’ tire is an improved 
form of that invented by the patentee, but still in substance 
the patentee’s, and an infringement. Lot me say a few 
words in detail on the various grounds urged by the defendants 
against the above view. The point which was chiefly relied on by 
the defendants at the trial, and to which the evidence of the 
defendants was chiefly directed, was that, owing to the way their 
outside flexible tire was made—being made partly of cloth cut on 
the cross—it was not held at all, or to any substantial extent, in 
the groove by the pressure of the inflated tube yee Sey edges 
— the sides of the groove substantially as descri in the 
plaintiffs’ specification. The evidence on this point was consider- 
able and complicated. At the conclusion, if I had been bound to 
decide at once, I should have decided against the point. But I 
felt some doubt, and in hopes of having that doubt removed, I 
suggested that an independent expert should be appointed to 
examine into the matter and report to me. The parties consented 
to this, and in selecting Mr. James Swinburne as the 
— That gentleman has acted and reported, and most care- 
fully and ably he appears to me to have done his work. Any doubt 
I had has been entirely dispelled by his report, and it 
is clear to me that the defendants’ tire cannot be distinguished 
from the plaintiffs’ on the ground I am nowconsidering. Another 
point taken by the defendants is this. In the body of the specifi- 
cation the patentee describes his inside tube as made of cloth and 
india-rubber. The defendants’ inside tube is made of india- 
rubber only. It is said that cloth was essential to the plaintiffs, 
for otherwise their inside tube would be too elastic to blow out 
the outside tire—at any rate, would do so if the sides or edges 
of the outside tire were not sufficiently thickened. And the argu- 
ment is put very ingeniously thus:—‘‘If the plaintiffs’ specifica- 
tion be construed so as to include an inside tube made wholly of 
india-rubber, then it is bad, because the patentee has not shown 
in that case how to avoid the blowing off of the outside 
tire which would ensue, and which would make the tire 
useless.” But, ingenious as all this is, it does not appear 
to me sound. The patentee has pointed out by his inven- 
tion—specification—a perfectly good way of carrying his 
invention into practice. The invention worked in the way 
stated in the body of his specification, with an inside tube 
made of cloth and india-rubber, works perfectly well, and no one 
practically could feel any difficulty in carrying it out. I do not 
think he was bound to point out, what would be obvious to any 
sensible person, that the less cloth you had, and the more elastic 
therefore the inside tube became, the more necessity there would 
be for increasing the grip y thickening the sides of the outside 
tire or exaggerating the dovetailing of the groove. Clearly, to 
my mind, the patent is not bad on any such ground. But take 
it that, so far as the patentee is concerned, he has indicated 
by the reference to the cotton that he does not contemplate his 
inside tube being too elastic, or being made wholly without cotton. 
And then suppose a man subsequently finding that by much in- 
creasing the grip referred to in the patent he can, without risk of 
blowing out the outside tire, make the inside tube more elastic 
than the patentee thought, and wholly drop the cotton, would this 
enable him with impunity, and without being considered an in- 
fringer, to take and use the whole of the patentee’s invention, so 
long as he employed the increased grip and the more elastic inside 
tube? I think not. He would still be taking and using the 
essence of the invention—of that which was patented—and would 
be an infringer, though his particular tire might be an improve- 
ment on that precisely indicated by the patentee in the body of 
his specification. The next point taken by the defendants is that 
their outside tire is essentially a complete tube, and not an arched 
tire like the plaintiffs’. But I amsatisfied that the defendants’ outside 
tire is nota complete tube, but is in all substantial respects, though 
enlarged in size, the same as plaintiffs’ arched tire, and acts in e: y 
the same way, and has the same advantages as to speedy removal and 
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otherwise as the plaintiffs’ tire. Reference was made 
eleven of Mr, Swinburne’sreportand tlie experiment th 
as tending to ——— the view that the defendants’ outside tire acted 
as a complete tube. But this suggestion is made on a misund 
standing of Mr, Swinburne’s pe gpa yes The strips which he mut 
on were put, not across the tube at right angles to the ped pe 
the wheel, but lengthways. Mr. Swinburne h mself, who was oe. 
sent in court, corroborated this. Lastly, the defendants tr ae 
make out that their tire is held in the groove by a different Li, 
of action from that by which the cry aged is held. The defend 
ants say that the plaintiffs’ tire is held in exclusively by frictio " 
action, and that in the defendants’ case there is no friction te 
the evidence and reports as a whole, and from my own observation 
and judgment, I come to the conclusion that this contention of the 
defendants is not supported in fact. No doubtthere is more direct 
frictional actionin the plaintiffs’ case, especially in theexample wher 
there is no thickening of the sides or edges of the outside tire, Bat 





Figs, A 


it is not all frictional pressure even in the last example. You cannot 
have friction without pressure, and pressure of an elastic material 
against an edge or anything in the nature of an edge tends to 
thicken the adjacent parts of that material. Nor is the defendants’ 
action wholly free from friction. The truth, I think, is that the 
difference between the two is only one of degree arising from the 
fact that the defendants have, as I before mentioned, increased 
the sizo of the outside flexible tire and the thickening of its edges 
and exaggerated the dovetailing of the metal-grooved tire. 1), 
both cases the tire is kept on by the difficulty caused in trying to 
pulla broad thing through a narrower opening. The plaintiffs, 
therefore, are entitled to the relief they claim. His Lordship 
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accordingly gave the plaintiffs an injugction, an account—instead 
of damages—and costs, and ordered delivery up of the infringing 
articles. He certified that the validity of the patent came into 
question, but he stayed the injunction and the effect of the rest of 
his judgment to enable the plaintiffs to appeal, on the condition 
that their notice of appeal should be given within a fortnight. 
Inthe engravings given herewith, Fig. A shows Bartlett's first tire 
as described in the specification of patent No, 16,348, 1890. In 
this the tire consists of a flat band of rubber, with central canvas, 
sprung into a rim, the flanges of which form a wide V groove. 


is forms a cushion tire, and upon it Bartlett founded the 
Clincher pneumatic tire shown by Fig. B, taken from the specifica- 
0. 16,783, of 1890; the dates of the two patents are 
Fig. C is from the 


tion of 
14th October and 2lst October, 1590. 
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specification of the patent of R. C, Wilson, No, 12,974, of 
19th August, 1890, amended in April, 1893, ‘This specification 
was relied upon as an anticipation, but it was held that the 
age a specification of this patent did not indicate the 
‘orm given to some of the many modifications of tires shown 
in the drawings of the final, and the Clincher pneumatic tire had 
become widely known through extensive use between the dates of 
Wilson’s provisional and his final specifications. The patent 
under which the defendants manufactured tires was taken outon the 
8th December, 1890, No. 19,990, and was amended in July, 1893. 
The specification describes numerous forms of pneumatic tires 
with outer rings, having peajoctns edges or beads which take into 
the metal rim of the wheel, these flanges of these metal rims 
being bent inwards to fit these beads, which gave a tire which in 
section is something like the letter ¢), and therefore only an ex- 
aggeration of thickened edge tire shown by Bartlett. 








Tue Eighth International Congress of Hygiene and 
Dem phy is to be held in Buda Pest this year, from the Ist to 
the 8th September. A British committee has been formed, of 
which Sir Douglas Galton is the chairman, to further the interests 
in this ony of the Congress, about which any information can 
be obtained from the hon, secretary, Dr. Paul F, Moline, 42, 
Walton-street, Chelsea. 
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RAILWAY MATTERS. 


Tux Severn and Wye Valley Railway—Acquisition—Bill 
has been passed, and so also the Monmouth Electric Lighting 
Bill. 

Tur Great Western Railway claim against the Swansea 
Harbour Trust, which was originally £31,650, has been at length 
settled. Mr. Garrard, the arbitrator's, award was £14,250, and 
at the last monthly meeting of the Trust this was adopted and 

ed. 
Tue Board of Trade have made an Order under Sub- 
section 6 of Section 33 of the Railway and Canal 'Traffic Act, 1888, 
rescribing the manner-in which notice shall be given by a canal 
Pompany of any intended increase of its published tolls, rates, or 

charges. 

Mr. Witu1AM Hopson, who has been over forty-four 
years with the North-Eastern Railway pag gd and its prede- 
cessor, the oid Stockton and Darlington, for the last thirteen years 
as assistant goods and mineral manager for the Darlington section, 
has resigned his position, being desirous of retiring into private 
life. 


Ar the sale by auction of the undertaking of the West 
Metropolitan Tramways Com on Wednesday last, the 
auctioneer, Mr. Bousfield, stated that the lines were offered sub- 
ject to the clause of the Actof Parliament under which they were 
created and worked, The power of purchase arose in fourteen 
years from 1889, Not a single bid was made for the property. 


An American contemporary describes the King electric 
railway system, with underground conduit, which is being tried on 
the Tenleytown railway at Washington, D.C. Two ploughs on 
the car force back the flexible cover of the slot, which consists of 
hinged iron plates with a continuous strip of water-proof rubber 
belting underneath. The cost is estimated at £2000 to £2400 per 
mile. 


Tue Boston and Maine Railroad Co.is making a new sta- 
tion at Lowell, Mass., wedge shaped in plan, between converging 
tracks. The following particulars give an idea of the proportions 
adopted in such buildings:—The waiting room is 55ft. by 66ft.; 
smoking room, 15ft. by 22ft.; women's room, 18ft. by 25ft.; dining 
room, 18ft, by 24ft.; express room, 22ft. by 36ft., and baggage 
room, 42ft. by 28ft. The two latter rooms form a separate build- 
ing, but under the same roof which covers the platforms. 


Lorp TrayneR, Sir Frederick Peel, and Viscount 
Cobham will hold a Court in Edinburgh on the 27th inst., to decide 
differences which have arisen between the colliery owners in the 
counties of Fife, Lanark, Linlithgow, Stirling, and Clackmannan, 
and the Caledonian and North British Railway companies as to the 
allowance to be made where the colliery owners and not the rail- 
way companies provide trucks for the coal traffic. The hearing of 
the cases is expected to last some days, 


Messrs. W. Jessop AND Sons, Brightside Warks, have 
delivered at Liverpool, per Midland Railway, two propeller shaft 
brackets, weighing each fifteen tons, The brackets, being very 
large, overhung both sets of rails, and thus blocking both lines, 
they had to be sent on Sunday. They are for one of the powerful 
first-class cruisers now being built by the Spanish Government. 
Two other sets of fe ay od shaft brackets are being constructed 
at the Brightside Works for the Spanish Admiralty. 


Tue Birmingham and Henley-in-Arden Railway, having 
been inspected by Major Yorke, R.E., for the Board of Trade, 
and passed, was opened for public traffic on Wednesday, 6th inst. 
The company is to be congratulated on having completed the line, 
and are much indebted to Mr. Beverley Griffin, Assoc. M. Inst. C.E., 
to whose care the works were intrusted, and now so satisfactorily 
ended. The line is worked by the Great Western Railway Com- 
pany, whose main line it joins thirteen miles from Birmingham. 


In order to comply with Standing Orders of the House of 
Commons, the Port Talbot Company has withdrawn from its Bill, 
as i by the House of Commons, all powers to enter into 
working agreements with the Great Western and South Wales 
Mineral Railway Companies. The effect of this is, that the 
Rhondda and Swansea Bay Railway Company has become the only 
one allied with the Port Talbot Company, and in the event of the 
Bill becoming law this fact will pleasurably commend itself to the 
shareholders of the latter. 


Tue Philadelphia and Pennsylvania Railroad Com- 
pany is changing the gauge of such parts of its track as 
require it from 4ft. 9in, to 4ft. 84in, The standard gauge on the 
Pennsylvania Railroad for passenger tracks is 4ft. 8hin., but for 
freight tracks it is 4ft. 9in. It is the purpose tp make the gauge 
uniformly 4ft, 8}in, when the wheel gauge is definitely and accu- 
rately settled. On the lines west of Pittsburgh some of the 
divisions having light curvature are being relaid to 4ft. Shin. gauge 
whenever new steel is put down, it being the intention to make that 
old gauge standard, Where the curvature is heavy the 4ft. 9in. 
gauge is retained, 


_ ANOTHER new cable tramway system is, we understand, 
likely to be brought forward at an early date. Mr. Sturgeon, 
whose name is well known in tion with air 
apparatus, is associated with Mr. Davies in a new arrangement 
with which is used a shallow cable conduit, and in which the vertical 
carrying wheels are not employed. A well-known firm in Yorkshire 
is at present engaged with the object of developing the system, 
particularly in connection with its use in a large Yorkshire town 
wherein an electrical system has been under trial. The new system 
includes also a new form of gripper, one of the objects of which is 
to — the suddenness with which the strain is put upon the 
cable, 


At a meeting of the Engineering and Allied Trades 
Section of the London Chamber of Commerce, Sir Edward H. 
Carbutt, Bart., in the chair, to consider a report which had been 
prepared by one of the members, Mr. Wm. Shalford, M. Inst. C.E., 
as to what recommendations should be made to the Secretary of 
State for India with a view to such concessions being gran to 





— capitalists as would encourage investments in Indian 
ilways, Lieut.-General Sir Andrew Clarke, G.C.M.G., C.B., 
C.LE., and Mr. Duff Bruce, C.E., brought various suggestions 
before the meeting, and, after a long discussion, recommendations 
to the Council of the Chamber were agreed upon, the general 
opinion being that the rebate of 10 per cent. offered by the 
Government was not a just division of the interchanged traffic, and 
would not attract capital to Indian railway enterprise. 


Tue mule train line from Vera Cruz to Jalapa has been 
removed, it being unable to exist in competition with the Inter- 
oceanic Railway. The Tehuantepac Railway from Contracoalcas 
to Sulina Cruz is 200 miles long, of which there are thirty miles 
unfinished, It is expected that the line will be completed b 
September next. This line across the Isthmus of Tehuantepec will 
afford a shorter route to many parts ‘of the world to goods in 
transit, and will eventually divert a considerable amount of freight 
from other routes, but it cannot expect to compete effectively 
unless it is provided with sufficiently ports at either terminus, 
According to a recent report of the British Consul at Vera Cruz, 
Contracoalcas on the Gulf side can easily be converted into a com- 
modious pei with all the uirements necessary for a large 
amount of shipping, but Sulina Cruz, on‘the Pacific, is only an open 
roadstead ex to the constant heavy swell that will greatly 
oe the shipment of goods, and it does not seem practicable to 
make of this place a sufficiently convenient port for the purposes 
required, and to be able to compete with Panama, 


NOTES AND MEMORANDA. 


CoMPRESSED hay for paving is reported to be under 
trial by the Amies Pavement Co., of Philadelphia, Under heavy 
pressure in a Dederick hay press, the dry grass is pressed into 
cubes, and then cut into paving blocks of convenient size. After 
being soaked in a drying oil it is claimed that the blocks become 
indestructible, 


Goxp of considerable purity is found throughout nearly 
the whole of Lower Burma, especially in the beds of the 
rivers in Tenasserim. Specimens have been found of quality equal 
to average Australian Ps iy Gold occurs also in certain districts of 
Upper Burma, The native method of obtaining gold is almost 
universally the washing of auriferous sands from the beds of rivers. 


THE automatic signals from the Westminster clock 
were received at the Greenwich Observatory regularly throughout 
the year — May 10th, 1894, except on fourteen days when 
the signal failed. The error of the clock was under 0°5 sec, on 
24 per cent, of the days of observation, under 1‘0 sec. on 41 per 
cent,, under 2°0 sec. on 79 percent., under 3‘0 sec. on 94 per cent., 
under 4 0 sec, on 98 per cent., and exceeded 4.0 sec. on five days. 


Ir has been stated that the 16-candle light hours which 
can be obtained for one penny by different systems of light are as 
follows, in London :—With gas, using Welsbach burners, 22°2 
hours ; incandescent electric, driven by gas engine and Dowson 
gas, 10°6 hours; duplex oil lamp, 86 hours; good petroleum 
lamp, 8 hours ; gas, with Argand burner, 6°4 hours ; with fish-tail 
burner, 4°7 hours; and with incandescent Jamps on town mains, 
Mr. Head at a meeting of the Society of Engineers, gave 2°2 hours, 


Tose who are acquainted with the speed log which 
Admiral Fleuriais, of the French Navy, brought out in 1878, will 
be interested to hear that he has substituted for the telephone— 
the sound of which was not sufficiently distinct for accurate 
observation—an electric bell, which rings on the completion of every 
twenty-four revolutions of the vane spindle. The speed of the 
ship is thus obtained from the length of the interval between two 
consecutive strikes of the bell. 


Tue French are a curious people. Exactly a hundred 
years ago, oy executed Lavoisier, their greatest scientist, with all 
ignominy on the guillotine, and at the same time confiscating all his 
apparatus, Now there is on foot a national reparation scheme 
taking the shape of a Salle Lavoisier in the Vaucansen Gallery 
where this apparatus is on exhibition, notably, that with which he 
made his studies on fermentation, and also what is most important 
in the history of chemical research, the apparatus with which he 
proved that water is a combination of oxygen and hydrogen. 


THERE are in all twenty-two transformer stations in 
the City of London, whose situations are as follows, viz.:— 
Bartholomew Close, Crosby-square, Coleman-street, Falcon-square, 
Farringdon-street, Finsbury Circus, Fetter-lane, Lime-street- 
square, Milk-street, New-square (Minories), Red Cross-street, 
Rood-lane, Salisbury-square, St. Andrew’s-hill, St, James’s-place, 
(Duke-street), Watling-street, and Warwick-square ; Copthall- 
avenue, St. Benetfink Churchyard (at the rear of the Royal 
Exchange), Queen Victoria-street (St. Nicholas Churchyard), 
Nicholas-lane (in churchyard), and Pancras-lane, 


ComMANnDER L. K. Bett, R.N., has contrived a range- 
finder which is to be adopted in H.M. fleet for station-keeping 
purposes, It admits of greater rapidity of calculation than the 
old method of taking a sextant angle, pen from the fighting 
top, a method which is not only slow but unsafe in action. Seeing, 
therefore, that the new instrument can be used with accuracy 
from the conning tower, a double advantage is gained. The dis- 
tances are calculated on a scale attached to a graduated prism, the 
only necessary datum being the height of the enemy’s mast, which 
is in most cases obtainable from the Naval Intelligence books ; if 
not, it ought to be. 


Tue extent of land returned in 1893 as under all forms 
of crops, bare, fallow, or grass, in Great Britain appears as 
32,644,000 acres. The arable land of Great Britain declined by 
176,000 acres, while the surface returned as permanent pasture is 
— by 134,000 acres. The decline of the arable area of Great 

ritain commenced twenty-one years ago, in 1872, when prices of 
corn were much above the present level, and the reduction was 
attributed in that and the following year to the increasing cost of 
agricultural labour and the attraction of the high prices of meat 
and dairy produce then prevailing. Since that period, with two 
insignificant exceptions, the record of each successive season has 
shown less arable land. Compared with 1873, the arable area of 
1893 is rather more than 2,000,000 acres smaller, or about an acre 
less in every nine, The surface under corn crops in Great Britain 
has never again been so large as it was in 1869, when 9,758,000 acres 
were thus accounted for. Comparing the present corn area with 
that of 1873, the decline is 1,800,000 acres. Wheat now covers 
little more than half the surface it occupied in Great Britain in 
1871-5, and beans much less than half, 


At a meeting of the Manchester Geological Society on 
Tuesday, Professor Boyd Dawkins, F.R.S., read a paper in which 
he described an important discovery of a range of salt-bearing 
marls—in the Isle of Man, as the result of borings which had been 
carried out with the object of proving the existence of coal measures, 
which, however, had not been found. He said it was an open 
question how far the marls of the Isle of Man were continuous 
under the sea eastwards to Barrow and Fleetwood and to the 
North-west in the direction of Carrickfergus. The sequence of the 
marls in the islands was exactly that of the lake district, and 
the geology of the one was to be read by the light of the other. 
They might also conclude from the identity of structure 
between the areas of Barrow and Black Combe on the one 
hand, and that of the North of Ireland on the other, that 
the coal measures of Whitehaven did not range so far south as 
the Isle of Man. If they did occur, the only spot where they 
could be proved was in the extreme north of the island. The 
discovery of the salt marls, however, was very important, and 
—— probably result in the establishment of a salt industry in the 
island, 


In an article on the “ Niagara Falls Power Station,” 
Nature says the patent for Professor Forbes’ construction of 
dynamo—which is being built—has been just allowed by the 
United States Patent-office. Ona object to be attained was to have 
a fixed armature, so that the armature might be wound so as to 
give a very high E.M.F. without being subjected to the enormous 
centrifugal forces of the revolving part. Another object was to 
attain a maximum fly-wheel effect with a minimum weight. The 
revolving parts of the turbine and dynamo, and the vertical shaft 
connecting them, are all supported hydraulically by means of a 
piston in the turbine. The supporting power of this piston limited 
the weight of the revolving part of the dynamo to 80,0001b. The 
governor of the turbine demanded—to fulfil the required con- 
ditions of regulation—a momentum equal to 1,100,000,000lb., 
moving at the rate of lft. per second. Both of these objects are 
attained by Professor Forbes’ construction, which consists in 
making the armature fixed and ring-shaped with a space inside for 
getting at the bearings, and in making the fields of a bell-shape, 
the poles being on the inside of a nickel-steel ring, which is 
supported by the top piece or cover, which in its turn is rigidly 
fixed to the vertical axis, This novel construction gives all the fly- 
wheel effect required, without making the weight too great. Every 
design which had been made previously required the addition of a 
—- costing at least £800 or £1900 
wi 





. The construction for 
ich Professor Forbes’ patent has now been granted has also the 
great merit that the magnetic pull between the armature and the 








fields tends to diminish the breaking strain of centrifugal force on 
the revolving part. 





MISCELLANEA. 


Tue total length of London sewers constructed during 
the year ending April 30th, 1894, was 1285ft. 


A CORRESPONDENT. writes to us inquiring for some more 
profitable means of disposal of large quantities of tobacco, tea, 
cocoa, and other tins—than the dust-bin. Perhaps some of our 
correspondents can help him, 


A NEw concert pavilion on the Royal Pier at Southamp- 
ton was opened last week. The hall is 85ft. in length, 73ft. in 
width, and about 46ft. in height from the floor to the top of the 
cupola, and provides seats for 970 persons. 


A “New” propeller, we read, has been designed by a 
Mr. N. Cain, of Detroit. It is precisely similar in principle, and 
Logg the same in form as that by Francis Pettitt Smith, 
1836-1839. The novelty, therefore, in the design is scarcely obvious. 


Tue American torpedo boat Ericsson was launched at 
Dubuque, Ia., on May 12th. She is built of steel, and is 150ft. 
long, 15}ft. beam, 104ft. deep, and 120 tons displacement. There 
are two sets of quadruple expansion engines, driving twin screws 
at 420 revolutions per minute. They are expec to develope 
OF -horse power. She carries three tubes, and four one-pounder 

.F, guns, 


TxE Russian Government have recently concluded a 
contract with Messrs, Yarrow and Co., of Poplar, to construct a 
torpedo boat destroyer 180ft. in length, having the guaranteed 
speed, during a run of three hours’ duration, carrying a load of 
30 tons, of 29 knots, this being two knots in excess of the speeds 
“er for in the forty-two destroyers lately ordered by the British 
Admiralty. 

WE have received notice of a new work by M. Sebillot, 
and edited by J. Rothschild, 13, Rue des Saints Peres, Paris, 
entitled, ‘‘ Folklore on Public Works and Mining.” Every country 
is dealt with as regards its beliefs, legends, customs, rites, &c. 
Concerning the ways, bridges, railroads, embankments, canals, 
waterpower, ports, lighthouses, mines, and miners, since the most 
distant times, over Europe, Asia, and America, 


THE bapper dredger, Hugh Andrews, recently launched 
7 Messrs. Fleming and Ferguson, Paisley, for the Warkworth 

arbour Commissioners, has just completed a series of dredging 
and speed trials. When dredging in very hard material, we are 
informed, she raised easily 350 tons per hour, and on measured 
mile with her full load on board she attained a speed of over seven 
knots per hour, fulfilling the guarantees on all points. 


Tue construction of the Ramasamudrum Reservoir, 
Kolar Division, was sanctioned, says the Indian Engineer, as 
storage at this place will fill seven tanks and supplement the 
supply to four anicuts, yielding a revenue of Rs. 5000 and odd, 
and eventually bring some 1500 additional acres under cultiva- 
tion. The progress has been reported as good, the bund on the left 
bank being brought up to R. L. 85-00, and that on the right upto the 
temporary weir, and the outlay up to date Rs, 51,824. 


WE read in a Scotch paper that a fifteen years’ test of 
Gardner's timber-preserving process has shown most satisfactory 
results, ‘‘In 1879 the pine timber used in the extension of the 
West Quay at Greenock was subjected to Gardner’s No, 2 process. 
In 1881 that used at the new frontage to the Custom House Quay 
was also subjected to the same process. In both cases the timber 
has stood remarkably well. Within the last month special examina- 
tion was made of the above quays, and the timber found to bs 
perfectly sound.” . 

Tue Manchester Corporation have appointed Mr. T. 
de Courcy Meade, M. Inst. C.E., engineer and surveyor to the 
Hornsey Local Board, as city surveyor of Manchester ata salary of 
£1000 a year. The British Architect says:—The committee no 
doubt would have been better pleased to recommend a local man 
for the appointment than a Londoner, but they wisely made local 
preferences give way for broader considerations. Local knowledge 
is undoubtedly a good recommendation for a borough engineer, 
but it is after all a very subsidiary one compared with the all- 
important one of general professional ability and wide experience. 


THE casting of the large hour bell for the tower of the 
new municipal buildings, Croydon, which are being erected in 
Katherine-street at a cost of £100,000, was successfully carried 
out last week. The clock which strikes it will have four faces, 
each 10ft. 6in. in diameter. It will chime the Westminster 
quarters and strike the hours, the aggregate weight of the five 
bells being 93cwt. Four of these have already been cast, and the 
bell which was cast last week weighs 36cwt. The greater part of 
the metal used did duty for eleven years in the shape of a bell on 
the Eddystone Lighthouse. A syren being now employed on the 
lighthouse, the two bells, each weighing two tons, were returned 
to Croydon, Messrs. Gillett and Johnson buying them from the 
Trinity House authorities, 


In his report to the City Commissioners of Sewers, 
Mr. D. J. Ross, the engineer to the Commissioners, refers to the 
refuse destructor apparatus at Lett’s Wharf, which has been in 
constant operation both day and night throughout the year ending 
30th April last, with the — of a stoppage of 194 days for 
repairs and cleaning flues. The number of loads destroyed was 
25,157, which produced a residuum of 4970 loads of ashes or 
clinkers, more or less hard, but valueless, and for the removal of 
which the Commissioners had to pay. Mr. 8. Elliot, who has had 
permission to fit up, at his own expense, his patent annibilator 
apparatus, for dealing with the fumes from the chimney, has been 
engaged since March last year in erecting his machinery, which is 
now nearly complete, and he hopes shortly to have the same in 
operation, 

Tue delays that are being experienced in carrying 
out the naval p mme of 1891 are giving rise to a great deal 
of dissatisfaction in France. By now there ought to have been 
twenty-nine new vessels either — or on the stocks, but of 
this number two battleships and eight cruisers have not yet been 
begun. The deficit will be still more considerable next year, for 
the list of constructions just drawn up for 1895 take little account 
of the torpedo-boats, gun-boats, and other light vessels, which 
brings up the deficit to fifty-two units. These pro new con- 
structions for 1895 comprise a first-class battleship, two cruisers, a 
vessel for coast defence, a sea-going to o boat, and two first- 
class torpedo boats, making seven vessels in all. The ten ships 
already in arrear cannot now be put on the stocks until after 1895. 
These delays are explained by the fact that the arsenals cannot 
undertake more work than is now being done, but against this it is 
pointed out that the vessels in arrear were to have been constructed 
in private shipyards, and these are far from being fully employed. 


Tue Middlesbrough Corporation had a grand “ field day” 
on Tuesday on the question of the tenders for a gasholder which they 
intend to have erected, and which is to contain 2} million cubic 
feet of gas. The Whessoe Foundry Company, Darlington, offered 
to construct this with ordinary guide framing carried to the top of 
second lift for £15,368, and Messrs, Ashmore, Benson, Pease, and 
Co., of Stockton, offered to erect a rope-guided gasometer on a 
principle patented by one of the firm, and which had been tried at 
various places and givengreatsatisfaction. Theirtenderwas£14,401. 
They were willing to inflate the holder with air and thoroughly 
test it next spring and summer, and then if it failed to give 
satisfaction, to put up standards on the terms agreed upon. 
The Gas Committee of the Corporation last month paid a visit 
to Tyne Dock, and examined a gasholder which is erected on 
Messrs. Ashmore, Benson, Pease, and Co.’s principle, and is work- 
ing satisfactorily. After a long discussion the Corporation decided 





to accept the tender of the Stockton firm. The holder is to be 
189ft, in diameter and 120ft high. 
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CONCRETE BRIDGE, 


ANTWERP EXHIBITION 








CONCRETE BRIDGE AT THE ANTWERP 
EXHIBITION. 


THE use of concrete as a substitute for masonry has made 
& good deal of progress during the last few years. Thirty 
years ago it was almost confined to foundations, engineers 
who used it for retaining walls were thought venturesome, 
and there were few who considered it a suitable material for 
the construction of arches. 

Though concrete bridges are now no longer a novelty, there 
seems to be great difference of opinion as to the most suitable 
proportions of cement, sand, and stone ; in fact, it cannot be 
said that there is any rule in the matter, beyond the “ rule 


of thumb ;” we can only be guided by the experience of others. always 


below zero—14 deg. Fah. On January 23rd the centreing was 
removed, and though careful observations were made, no 
settlement could be detected. To avoid the infiltration of 
rain, the extrados of the arch and the tops of the abutments 
have been coated with a mortar consisting of equal parts of 
cement and sand. The general appearance of the bridge 
is very satisfactory. 








CRAWFORD’S AUTOMATIC BARREL FILLING 
CRANE. . 


THE proper filling of barrels in breweries and distilleries has 
en an operation demanding considerable care and 


But as it seems evident that concrete will be employed for labour. More recently the development in the industry of 
arches of much greater span than any which have yet been importing oil in bulk has greatly increased the number of com- 
made, whilst none can assert that we have reached the point paratively small vessels requiring to be charged with more or 
below which it would be impossible to reduce the proportion less exactitude; and as ordinarily performed the filling of such 
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CROSS SECTION 


1 
LONC/ITUDINAL SECTION 


of cement, it will be interesting to take note of what has | vessels requires close attention on the part of the operatives, a 
already been done with this material, and a description of | great waste may result. Our illustration represents in section 


one of the most recently constructed concrete bridges will 
serve as an example of present practice in Belgium. It will 
be seen that the method of mixing differs somewhat from 
that usually adopted in England. 

On April 20th (page 325) we mentioned that North’s Port- 
land Cement Works Co., Antwerp, was putting up a handsome 
concrete bridge in the grounds of the Exhibition. It serves to 


cross the Rue des Sculpteurs, which had to be left open for | 
traffic, and it leads from the garden in front of the Industrial | 
Hall to the Congo Section, which is situated between the | 


Machinery Hall and the picture galleries. Fig. 1 is a longi- 


tudinal section of the bridge, and Fig. 2 a cross section. It | 


will be seen from these that the arch is 6ft. 6Zin. thick at the | 


springing, and only lft. 7jin. atthe crown. At the street level 


it is 4ft. thick. The height of the under side of the arch above | 


the roadway is 14ft. 9in., and the inside width at this level 


60ft. The width of the bridge is 32ft. 10in., and the total | 


length 131ft. 3in. 

The ground at the abutments was excavated to a depth of 
11ft., and in doing this a wall about 3{t. thick was discovered, 
crossing the line of the bridge obliquely. 


This wall was | 


demolished to within 3ft. above the seat of the foundation, | 


and the rest of the ground was found to be tolerably firm 
sand, slightly argillaceous. 
wide, and the concrete was rammed down in successive 
horizontal layers, each 6in. thick. 


The abutments are 16ft. din. | 


The mixture for the concrete in the abutments was not the | 


same as in that for the arch; but in both cases a mortar was 
first made, and subsequently mixed with the stone. For the 
abutments, this mortar consisted of one of cement to four of 
sand, whilst for the arch one of cement to two of sand was 
used. In each case 10 per cent. of water was added, to work 
the materials up into a rather dry mortar. Forty-five parts 
of this mortar were then mixed with a hundred parts of 
crushed porphyry. It will thus be seen that in the abutment 


there is only part of cement to fifteen of sand and stone, | 


whilst for the arches the proportion is 1 to 83. For the 
centreing five wooden trusses were used, placed 6ft. Tin. 
apart, and covered with jin. planks. The construction of 
the arch was commenced on December 18th, 1893, and was 
finished on the 23rd of the same month. A week later a 


severe frost set in, the thermometer falling to 10deg. Centigrade 


an ingenious barrel-filling crane, invented by Mr. W. Crawford, 
of Glasgow, which, by pneumatic pressure, automatically cuts 
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AUTOMATIC BARREL FILLING CRANE 


off the supply of liquid when the vessel is sufficiently full. The 
apparatus is very simple, and the mechanism will be readily 
understood from the drawing. The top of the filler pipe for 
insertion into the barrels is faced to fit a disc valve, which 
when closed is held down by a long spiral spring. The lower 





tL 
end of the same pipe has an outside casing several i i 
length, fixed so as to form an annular aaaae ose agan 
and the casing as shown. This space communicates by 
means of a small tube with a metal vessel above containin : 
leather diaphragm attached to a rod operating the iwlenes 
lever E, This lever is pressed outwards and against the 
icather diaphragm by a small spring, the tension of which 
may be adjusted with the greatest nicety by the milled nut 
C. When the appliance is to be used the hose conveyin 
the liquid is attached to the spigot, seen to the left of the 
figure, and the filler pipe inserted into the barrel till the gri 
points A rest on the edge of the bunghole. The disc valyo 
is then opened by pulling up the handle B, or depressing the 
lever D till the trigger lever E comes into operation to hold 
up the valve. The liquid then rushes into the barrel, and ag 
it rises round the filler pipe it increases the pressure of the 
air imprisoned in the annular space surrounding the lower 
part of the pipe. The pressure is communicated to the 
leather diaphragm operating the trigger lever E, and when 
the increased pressure on the diaphragm overcomes the 
resistance of the spring at C, the lever is moved inwards 
The handle B is thus released, the disc valve closed, and the 
flow of liquid instantly arrested. The spring C can be 
adjusted so that barrels may be automatically filled, either 
bung full, or to any lesser desired amount; and after a barrel 
has been charged, negligence on part of attendants can 
cause no waste. The apparatus, which is manufactured by 
Crawford's Patent Automatic Barrel-Filling Crane Company 
Glasgow, has, we are informed, already been adopted by some 
of the largest brewers and oil firms with very satisfactory 
results. 





MITTON’S CENTRIFUGAL AUTOMATIC 
; PIN OILER, 

Tks is being introduced by Messrs. Hunt and Mitton, 
Oozells-street, Birmingham. The principle involved is very 
simple. The centrifugal force of the crank is utilised to 
operate on the loose fluid in the chamber of the cup, or by its 
upward stroke. It drives the oil to the top of the concave 
top, from which it is guided into a bell-mouthed orifice, 





CRANK 





tapered down to a fine passage, which supplies the oil to the 
bearing when the crank descends upon the lower half of the 
revolution. 

The same firm are also making the lubricator illustrated. 
It has been invented to meet the demand for a compact single- 
connection lubricator with the advantage of a visible feed. 





The cock is below the glass, so that the connection may be 
broken at once witbout the necessity of disconnecting the 
lubricator, and new glass may be added whilst in position, 
affixed from inside the cup. Steam is condensed in the cup 
by independent supply, and displaces the oil which passes 
down the oil pipe to the cylinder until all'the oil is exhausted, 
when the water is drawn off and the cup re-charged. Regu- 
lation is made by the plug being opened or closed as required. 








ARON AND STEEL INsTITUTE: BRUSSELS MeEetING.—As already 
announced, the autumn meeting of the Iron and Steel Institute 
will be held in Brussels, and will commence on Monday, 
August 20th. The — are being organised by a local 
reception committee, of which Mr, Gillon, president of the Society 
of Liége, is the chairman ; Mr. Briart, president of the Society of 
Engineers of Hainaut, the vice-chairman ; and Mr. E, Coppée, of 
Brussels, and Professor A. Habets, of Liége, the honorary 
secretaries. The following is an outline draft of the provisional 
programme at present proposed :—Monday, August 2)t —Arrival 
in Brussels. Reception in the evening by the local committee. 
Tuesday, August 2lst—The morning will be devoted to the 
reading and discussion of papers, and the afternoon to visiting the 
Antwerp International Exhibition, Wednesday, August 22nd— 
The morning will be devoted to the reading and discussion of 
papers; and the afternoon to visiting places of interest in Brussels. 

ursday, August 238rd—The members will leave Brussels by 
special train to visit the Mariemont Collieries and the Couillet Stecl- 
works at Charleroi, returning to Brussels in the evening. Friday 
August 24th—The members will leave Brussels by special train to 
visit the works of the Cockerill ome ey | at ye 4 and the 
Angleur Steelworks at Liége, returning to Brussels in the evening. 
A detailed programme will be issued when the Jocal arrangements 
are further advanced, 
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TURNBULL’S STEAM TRAPS. 


THE accompanying illustrations almost explain themselves. 

1 is the inlet, O the outlet, C the chamber, F V the float 
vessel, V the valve, S the regulating screw, A V the air valve, 
g P the sludge plug, or may be a small blow-through cock ; 
the latter is recommended. The traps are direct-acting, and 
are of the simplest possible construction. As the total weight 
of the float vessel is carried by the spring—which is made of 
the special metal, and which is in all ordinary situations 
ractically non-corrosive—it follows that the total displace- 

ment of the float vessel is available to open the valve against 
the steam pressure, and consequently when the valve opens 
it gives & full and free discharge, the great value of which will 
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be fully understood in prolonging the durability of the 
bearing surfaces. In one form, Fig. 4, the spring is in suspen 
sion, the valve being at the bottom, while in another the 
spring is in compression, and the valve at the top of a central 
pipe. The multiple trap, Figs. 1, 2,and 3, is constructed like 
a gridiron pendulum. 

The expansion arrangement, which at first sight may appear 
puzzling to some, is really of a very simple nature, and con- 
sists of a series of rods connected by plates and suspended 
loosely, and so that it cannot be screwed down or jammed 
in any way, and therefore is not liable to be strained—this 


Fig. 4 
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being a defect common to many other expansion traps-—by 
the regulating screw S, and so that the valve which is 
formed on the bottom end of the centre rod is just touching 
the seat when there is very little water in the trap. The 
rods are arranged in the area of a circle in pairs diametri- 
cally—half the number of pairs E, E’, E”, being of a metal 
having a large coefficient of expansion, while the other half 
e, e',e", are of a metal having a small coefficient of ex- 
pansion, and are so arranged by being fixed to or passing 
loosely through the plates P, P’, P”, P’”, &c., as in Fig. 3, 
that the aggregate difference of expansion due to the number 
of pairs employed causes the arrangement to shorten or 
lengthen, and thereby causes the valve to open or shut as 
water or steam may be in the trap. 








NAVAL ENGINEER APPOINTMENTS.—The following appointments 
have been made at the Admiralty :—Fleet Engineers: Cornelius 
Pitt, to the Hibernia, Charles E. Stewart, to the Vivid, both addi- 
tional; W. H. Burner, to the Collingwood, and W. H. T. Bills, to 
the Victory, additional. Acting Chief. Engineer: J. W. Agnew, to 
the Cordelia. Staff Engineer: J. H. Adams, to the Howe, Engi- 
neer: Mark Blakeman, to the olus, 








MAXIM’S CUIRASS COMPETITION. 





In the daily papers of Saturday, June 9th, Mr. Maxim 
announced that he had received an immense number of 
letters from parties who either had a cuirass to sell, or who 
wanted a cuirass tested, and that he had arranged with the 
Royal Aquarium authorities that all shields, cuirasses, or 
armour-plate that may be brought before them should be 
tested by a skilful engineer, who on that Saturday night 
proposed to deliver a lecture on the question, viewed from a 
scientific standpoint, anc who would then «3 numerous 
experiments, showing the resistance of various bodies to the 

assage of a bullet, the disruptive force of the bullets, and so 
orth. The original cuirass made by Mr. Maxim would also 
be tested, and Herr Dowe or any one else was invited to 
compete. ‘Should Herr Dowe produce a cuirass on this 
occasion,” wrote Mr. Maxim, “ which will beat mine—weight 
for weight, and area for area—it should be tested by elec- 
tricity after the manner suggested by the public press, and if 
it contains no metallic armour-plate or plates, 1 am to pay 
over to Herr Dowe the sum of £100. There will be several 
other competing cuirasses present, and I offer £10 reward to 
any one who will bring any kind of armour-plate, not steel, 
which will show higher resistance—weight for weight, and 
area for area—than the resistance of the plate of the cuirass 
which was tested at Erith. All cuirasses will be tested with 
the English service rifle and ammunition.” 

Accordingly, at about half-past seven a large audience 
assembled in the theatre at the west end of the Aquarium to 
witness an exhibition which, to do it justice, certainly 
possessed features of scientific interest, but to which attached 
the boisterous tone imparted by a body of people who have 
paid for their seats, and have thus acquired a right to express 
their views, more especially when they are appealed to 
almost as umpires or judges. Under these circumstances 
Mr. Maxim did well in appearing in person, and also in 
drawing on to the stage Admiral Saumarez as umpire, whose 
ponderous manner was a capital foil to the brilliant 
personality of Mr. Maxim himself. The surroundings were 
exactly those which suit an English audience who want 
fair play, who want interest and fun, but who are swayed by 
any popular clap-trap to an extent which prevents serious 
competition being easily carried out. Suggestions and 
questions from time to time were shouted out from specialists 
or would-be specialists, and endorsed with cheers or other 
sounds. We will run through the chief proceedings briefly, 
and then deal with the features of scientific interest, Mr. 
Maxim came forward, and after a short explanation of the 
behaviour of bullets, which we reserve for the end, he made 
a humorous speech, in which he said that he should try no 
more jokes in this country, unless, he added in explanation, 
“ This is a joke.” He stated that his object throughout had 
simply been to show that English steel might be made to 
beat anything that Herr Dowe or any German or other 
foreigner brought forward that was not steel, and though 
conceivable, that it would be very difficult to beat it with any 
foreign steel. That, however good German steel might be, he 
noticed that if the Germans wanted such a thing as a pro- 
peller shaft for a big armour-clad, they came to England for 
it. The word English was introduced very frequently in con- 
trast to the word German, apparently bidding for cheers and 
enlisting English prejudice on the side of the Maxim shield. 
A man feeling for sympathy and support from an audience 
may do this almost unconsciously; but here it was very 
marked, and was of course undesirable. The first Maxim 
Erith cuirass, sold tothe Aquarium, was then suspended and 
fired at. The second cuirass was also exhibited, now leather 
covered, like the first. This, Mr. Maxim said, was the com- 
peting cuirass. He proposed to cut open the first one— 
“No. 1” as we may term it—and exhibit the inside. After 
firing at the No. 1 cuirass, he passed it to be felt by any of 
the audience near. It obviously had not been perforated by 
any bullet. At this moment a Mr. Loris, a professed rifle 
shot, asked leave to fire at the first cuirass, and met with 
such warm support from the audience that Mr. Maxim had 
to stay his knife before going further. Then he explained 
that his first cuirass was not in truth plated all over, but 
merely in the central strip, the portion covered by the 
word Maxim, as shown in Fig. 6, and he requested that 
the shot might be only aimed there. This Mr. Loris appeared 
to consider was not in the bargain, and he fired at the right- 
hand bottom part, perforating the cuirass, and afterwards he 
fired, rather unwillingly and on pressure from the audience, 
at the centre. Mr. Maxim then cut open the first cuirass, 
showing the centre plating, leather, &c. It contained, he 
said, 3} lb. of steel only. He then said that his second 
cuirass was of jin. steel, and weighed 10 lb. to the square 
foot. This allowed a certain margin of safety; the service 
bullet could be stopped, if all went well, with a slightly 
thinner shield. He placed up also a gin. plate of ordinary 
steel, and received from Mr. Lowe, who was present, the 
remains of the package of cordite service ammunition, from 
which he had fired several rounds at the Dowe cuirass, 
Mr. Maxim fired them either at the ordinary steel plate or 
at his own cuirass, just as might be desired. The former let 
all the bullets pass through, the latter stopped them. He 
then opened his cuirass, and drew out a steel plate with a 
turned-up margin. The latter was made thin to show the 
violence of the particles of lead flying laterally along the face 
of the plate, which had cut it through, and had there been 
no further lateral protection would have proved dangerous to 
persons near. After this followed delay and waste of time, 
the cuirass, at the request of the audience, being put against 
a block to prevent swinging, and fired at. Mr. Lowe requested 
that he might try some steel-coated bullets against the Maxim 
cuirass, which was naturally objected to. A new Maxim shield, 
No. 3, was brought out and fired at, successfully resisting the 
bullets. Then Mr. Maxim was pressed to show the same 
confidence in his cuirass that was displayed by Herr Dowe in 
his—that is, to put it on and let it be fired at when on his 
person. He replied that he had anticipated such a request, 
and had raised the question at home, but that Mrs. Maxim 
had charged him on no account to do so; consequently he 
was unable to accede to this request. Then it was asked was 
there no one present who would show the same confidence in 
the English steel that the Germans had exhibited in the Dowe 
cuirass. In reply, a little sallow boy of perhaps ten or eleven 
years of age proudly stepped forward and squeaked out that he 
knew nothing of Maxim or Dowe, but that he was an English- 
man, and would stand fire in the cuirass. This gallant little 
yellow man, we regret to say, was greeted with laughter, rather 
than the applause he fairly earned. No one eventually stood 
fire in the cuirass. Then followed an exhibition of the beha- 
viour of bullets entering other metals. Zinc, lin. thick, stopped 
the bullet, setting the end up flat. A copper plate, 3in. thick, 
had a sort of pocket blown in it, in which remained a thin coat- 


ing of nickel and lead. Then a shield brought forward by a Mr. 
Neate was tested, which successfully resisted the bullets, but 
which weighed 14lb.; a * seed one was pierced. A third 
light shield was also pierced. 

We may now pass to the scientific standpoint, as Mr. Maxim 
calls it. He early in the evening explained the action of the 
bullet by diagrams, which we roughly repreduce in Figs. 1, 2, 
8, and 4, which show the successive conditions of a lead 
bullet striking a steel plate. It will be seen that the head is 
spreading out in Figs. 2and 3. In Fig. 4 the head is shown 
flying off at the edges, and in 5 the final state is shown with 
the cavity fully enlarged, the nickel casing forced out as a 
lining, and nearly all the lead thrown off. Mr. Maxim described 
the behaviour of the lead at this high velocity as being exactly 
that of water driven into a substance of suitable body. With 
the illustrations referred to this was very good in its way, but 
there is nothing very new to specialists. We believe that 
very hard-faced steel plates have been made by other manu- 
facturers only ;ths thick which have actually resisted the 
service bullet, but which, although thinner than the Maxim 
shield, were probably of no better quality, as we may grant 
him a little more thickness for the larger factor of safety 
which he probably had, and indeed claimed. Mr. Maxim 
has, in fact, exhibited an excellent steel shield, such 
as it is probable would be very difficult to beat. He 
has done this, but no more and no less. Such a 
shield may — advantages over the one exhibited by 
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ofarticle. Fig.1 exhibits the bullet drawn from memory from 
that shown to us by Captain Martin as a recovered bullet 
which had been stopped by the Dowe cuirass. As we 
have before pointed out, this is not the form in which a bullet 
is recovered after impact against steel; indeed, Mr. Maxim 
himself has now said enough to show that this bullet has not 
been stopped by steel. He appears, however, to disbelieve 
Herr Dowe and Captain Martin; we have declined to follow 
his example. We have no kind of hint or information as to 
the substance used by Herr Dowe, but it has been suggested 
that it might be asbestos compressed very tightly, which is 
known to oppose great resistance to bullets. Many of our 
readers are aware of its extraordinary powers when used on 
the breech of a gun as an obturator. This substance would 
be as likely as any to give the roughened surface and globular 
shape intended to be depicted in Fig. 1. This is, however, 
mere guess. To return to Mr. Maxim’s action, he complains 
that his joke was not appreciated. Was it likely to be so? 

He stated in his letter of May 30th that he would make 
a cuirass which would “ stand the same test that Herr Dowe’s 
was exposed to,’ which would weigh only 6 lb. This, we 
presume, referred to his “ No. 1,” seeing that his No. 2 and 
No. 3 weighed 10 Ib. to the square foot. It must be presumed 
that this, then, and not either of the others, was the one 
that he invited Mr. Lowe to fire at when he authorised him 
“to see that the experiments were conducted in exactly the 
same manner.” Yet it was this cuirass that he nevertheless 
refused to allow anyone to fire at at Erith, and which it 
turns out now only contained a strip of steel down the centre. 
Had he been so sure that the Dowe cuirass had only received 
blows on the central part thus protected, and that he allowed 
Mr. Lowe exactly to repeat the same attack, he would have 
been in a sort of way justified. As it was, he put himself out 
of court. Next as tocuirass No.2and No.3. These, he says, 
weigh 101b. to the square foot. Now, Herr Dowe’s, being 
12in. by 16in., has an area of 224 square inches, and would, 
at 101b. per square foot, weigh 15§1b., so that it is lighter 
than Maxim’s. Mr. Maxim’s offer to compete sounds, how- 
ever, fair. Herr Dowe could not complain of the electric test 
as to steel, as it would reveal nothing, but only test the truth 
of what Herr Dowe has already told us. Nevertheless, 
Mr. Maxim’s letters and action had not been such as to 
encourage a man to venture his secret into the Aquarium 
with its boisterous if well-intentioned audience. Herr 
Dowe’s cuirass is his only child, Mr. Maxim has more like 200 
children ; the former would naturally be careful. We confess 
to reading all that Mr. Maxim writes now with special care 
as to its meaning. We will give, for example, the second 
invitation, that to all competing cuirasses. Probably many 
readers thought that any of the steel cuirasses competing last 
Saturday were open to receive the £10 offered if they beat 
Mr. Maxim’s cuirass. As we now read it this was not so. 
The invitation says ‘‘not steel” plainly enough. Probably 
even the wretched steel plate which was perforated every 
time was as good as any metal plate not made of steel, and 
so even this would have held the field. Mr. Maxim may 
fairly plead that this is plain enough, but surely a true 
Englishman would consider it right to remind the com- 
petitor that he was not open to the prize before his shield 
was fired at. This was not done. Altogether we would con- 
clude by the remark that Mr. Maxim has done himself harm 
rather than good by the Maxim cuirass. His powers of 
invention are splendid, it is a pity to have made his name 
famous by anything so much less to be admired. 








THE JUNIOR ENGINEERING Socrety.—On the 5th inst. the 
locomotive works of the London and South-Western Railway, at 
Nine Elms, were visited. Mr. William Adams, superintendent, 
was present to receive the members, and made adequate arrange- 
ments for their guidance pe the numerous departments of 
the extensive works. The thanks of the party for the facilities 
enjoyed were conveyed by Mr. P. J. Waldram, chairman of the 





Society. 
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LETTERS TO THE EDITOR. 
We do not hold selves responsible for the opinions of our 
(We our: ‘ 





WATER-TUBE BOILERS. 


Sm,—Referring to your leading article in last week's issue on 
‘* Boiler Efficiency,” permit me to refer you to the enclosed cutting 
from Messrs. Conrad Knap and Co.’s catalogue of their well-known 
‘* Root” water-tube steam boilers, giving particulars of tests made 
at the cement works of Messrs. Brooks, Shoolbridge, and Co. 
Grays, Essex. I having already on a former occasion ascertained 
to my satisfaction that the said testing was carried out in the most 
careful and trustworthy manner, and that the steam was perfectly 


dry. 

_ = will notice that the average evaporation over 77 hours 
is 4°12 Ib. of water per square foot of heating surface, 10-2 lb. of 
water being evaporated per lb. of coal, from feed of 110 deg. under 
1201b, steam pressure, no allowance being made for clinker, &c. 
The length of the tubes in this boiler is only about 8ft., and this 
accounts for the greater efficiency of the heating surface as com- 

red with the boilers you refer to in your article, it being a well- 
snown fact that water-tube boilers with short tubes evaporate con- 
siderably more water per square foot of surface than boilers having 
long tubes. This important consideration is, however, frequently 
overlooked by buyers of boilers, who are commonly anxious only to 
get as much heating surface as possible for their money; and 

ilers with long tubes are obviously much cheaper to manufacture 
per square foot of heating surface than those with short tubes :— 





Evaporative Tests, 


Total tube surface of boiler .. .. 985 square feet 


Grate qurfecocf boller.. .. .. 2. 20 «- o SOR op 
Ratio of grate surface to tube surface .. .. .. 1:32 

Water contents at mean water-level .. .. .. about 820 galls. 
Steam room at 2 ee ee 5» 106 cubic ft 
Feed-water .. .. » 1l0deg. Fah. 


Water measured through Kennedy's meter and frequently checked. 
Coal weighed. Clinkers and ashes not deducted. Fires in same con- 
dition and water-level same at the commencement and finish of each 
tal. No water blown off during trials. Each test continuous. Steam 
ary. 


| 
| 





Coal burnt 


- . Evaporation per hr. 
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Hours Gallons. Ibs. " ~~" Galls.| Ibs. Ibs. | Ibs. | Ibs. 
42 16,922 15,770) $10°7 120 403 4°09 131 375 12°2 
6 2,584 2,407 | {10°74 120 431 4°37 140 401 13°04 


29 11,187 11,070 {10°1 | 120 385 3°91 125 | 382 | 12°4 





Work very irregular during this trial. The boiler evaporated during 
this trial about 600 gallons per hour for several hours, owing to stoppage 
of another boiler—remainder easy work. 

+ Weight of clinkers and ashes not deducted. 

: No addition made on account of clinkers and ashes. 

Sundry stoppages of engine during each trial for the purpose of con- 
necting or di ting hinery, and the dampers and doors in con- 
sequence had to be regulated to stop boiler making steam. The quantity 
of water evaporated per hour does, therefore, not represent as much as 
the boiler actually did when steaming full. 


50, Lombard-street, London, 
June 7th, 





ROBERT PORTER. 





ENGINEERING AS A PROFESSION. 


Sir,—I have read the letter of ‘‘ Pater” on the above subject in 
your issue of May 25th, and would like to offer a few remarks 
from a student’s point of view, and to this end I will give what has 
occurred from my own experience. Some ten years ago I entered 
as a pupil the office of a civil engineer, and for about two years I 
did—as I find many others do—nothing. I was rudely awakened 
at this time to the fact that I must earn my living in the profession 
to which I was attaching myself, or take to some other. Looking 
round to see what I could do to improve and work up any natural 
abilities, I began to study at a technical school the various stages 
of mathematics, mechanics, drawing, &c., success attending these 
efforts ; and for a higher theoretical education I joined and 
through the three years’ course of engineering at one of our 

rominent engineering colleges, under a professor who is himself a 

-I.C.E. Also, during these three years I studied for the engi- 
neering degree to be obtained at the Royal University of Ireland. 
Of all the pupils at the engineering laboratory, there were about 
three or four of us who can now be said to be earning our livings; 
most of the others have had to enter afresh, at the average age of 
twenty or twenty-one, as pupils in some engineering establishment. 
In cases twelve months have been taken off for their training in 
the laboratory. 

Last year, when at Dublin, several graduates accosted me with 
the question of whether I could obtain for them an appointment in 
England? Many a three yaars’ civil engineer's apprentice would 
smile at their weak efforts of draughtsmanship—and, by the way, 
the drawings executed in the engineering colleges are poor speci- 
mens of the work that has to be done in an engineer's office. They 
are rarely as intricate, and the dimensions are just as often not 
figured ; and again the example set to them from a professor's brain 
is, as a rule, but a feeble sample of an incident from actual experi- 
ence. 

One of the candidates last year who had never in his life given 
any attention to engineering, and had gone in for acquiring the 
degree from mere study, laughingly told me that he did not know 
the difference between a theodolite and a level, and had never had 
either the one or the other in his hands, was actually called for 
honours and got them. It is a little satisfactory to learn that he 
has taken up the calling of a “‘ bacon factor.” Here arises the 
question of “‘ what is the value of a B.E. degree as a qualification 
for a man calling himself an engineer?” 

The conclusions I draw are much the same as those of ‘‘ Pater” 
as to technical instruction alcne, but if the course is taken simul- 
taneously with the apprenticeship the student is the gainer, 
as he learns in the classes what he would never obtain in the 
office, and vice versd. To conclude, and follow these lusi 


is its mechanical efficiency so little regarded? Why are so many 
air compressors inefficient? How are the stresses in structures 
affected by the elasticity of the materials used’? These are queries 
which must at some time present themselves to the young engi- 
neer, though it is obvious from the work turned out by many firms 
that their eyes are blinded to these important considerations by 
the glare of their own self-satisfaction. 

Let us consider how we may attack these problems. We may 
procure abundant literature and educate ourselves by close applica- 
tion, but a book knowledge is not by any means sufficient to 
supply the want felt. Now I believe that it is to supply this long 
felt want that technical education has become systematised. At 
present there are two broadly distinct methods of teaching. 
Firstly, there are institutions where students are taught to handle 
machine tools and to acquire some knowledge of fitting, verbal 
instruction being given in lectures intended to supply practical 
and theoretical knowledge. Secondly, there are a few institutions 
where they do not profess to teach the arts of fitting and turning, 
but devote their energies entirely to testing and experimental work, 
with its theoretical and practical application, lectures being given 
to direct the experimental work. 

Both these systems are largely supported, showing that there is 
perhaps some need of both. But the opinion is fast growing that 
the latter system is best suited to fit mea for the ever increasing 
demand upon the enterprise of the engineer. It is of course 
essential that shop training thould be gone through before availing 
oneself of this latter method. Having experienced the effects of 
both systems, I feel very strongly in favour of the latter. 

‘*Denarius ” says there is no more sci in hinery than in 
‘blankets or tea.” This is no doubt true in his case. But let me 
ask who is best fitted to make the long and costly experiments he 
speaks of—is it the man who is trained to make accurate observa- 
tions and to conduct experiments successfully, or one whose only 
knowledge of the subject is the price per ton of the material ! 
Your correspondent also says, ‘‘ the oil engine has emanated from 
men who have had no scientific training. One of the best is the 
invention of a medical man.” I was not aware that the medical 
profession is so devoid of the first principles of science—whether 
applied to engineering or not. This quotation speaks volumes for 
the cause of technical education, it being capable of the most 
obvious paraphrasing, namely, that engineers have not the neces- 
sary scientific knowledge to assist in the development of their own 
profession. 

It cannot be denied that in the struggle to attain a high position 
in the engineering world, many are over-educated for the work 
they do, but the burden of responsibility must not be placed with 
those engaged in the great and responsible work of er ying to 
young men that knowledge which they may or may not ultimately 
require, The latter is entirely beyond the region of prediction. 

In conclusion let me but say that whilst the systems of technical 
education are not without the possibility of improvement, I never- 
theless hope that this letter will be read as an emphatic protest 
against its abolishment. I further wish to urge that special atten- 
tion be paid to the different methods of the various technical 
institutions in order to choose that most suited to the ultimate 
requirements. F.G 

Leeds, June 9th. 








Str,—Is not your correspondent “ Pater,” in your last week's 
issue, trying to make technical colleges responsible tor an evil for 
which nothing less than the whole social system can be held respon- 
sible! 

At the present time there are a certain number of “ jobs” 
existing in the world. There are a certain number of men and 
women candidates for these jobs. The number of men and women 
largely exceeds the number of jobs. I write in every-day 
language. Whatever the future may bring us in the way of 
remedies, it cannot be denied that at the present moment what I 
have said is the case. 

I am aware that all this is commonplace to a degree. My point 
is this. If technical colleges were to tout for pupils even to the 
extent that manufacturing engineers tout for customers, things would 
not be a halfpenny worth the worse. Asa matter of fact I cannot 
see that technical colleges do tout ; but let that go. If one profes- 
sion become very much more overcrowded than another, the public 
wil! hear of it soon, and with no uncertain sound. There are news- 
papers and magazines published in this year, 1894, and though 
their news is a little shaky at —— ~ eneral we get to know 

: - Number of candidates . : 
glaring facts. The ratio Sankar of joke is well above anity 
in all professions, and it varies by jumps in any one profession 
from time to time; so does the speed of an engine with an ancient 
sort of governor. But just as the engine does not stop outright or 
reach excessive speed, by reason of its governor, so will this ratio be 
prevented from becoming much larger in one profession than 
another by — outcry—this too even in our profession, and spite 
of possible skyscraping advertisements of technical colleges. Indeed, 
so far as this goes, touting is only likely to draw attention the 
sooner to overcrowding instead of dragging in fresh victims. 

I can only agree with ‘‘ Pater” that many men try to be engi- 
neers who are not made of the right stuff. But to my certain 
knowledge technical colleges do a good deal of sifting in this line, 
and in a way much less expensive of time and money than a pupil- 
age in the shops. To be sure, many men get beyond college and 
are then stranded, but this in the main is due to over-population. 
No improvements in details of training can alter it. 

“Pater” surely does not mean us to understand that in his mind 
there is an idea of apprenticeship versus technical college as a train- 
ing for an engineer. The engineer, at any rate of the future, must 
have knowledge which can only be gained in the shops, and also 
knowledge which can most easily be gained at a technical college. 

What is wanted is that engineers should work hand in hand 
with technical colleges, instead of affecting to despise them. We 
might then get much better arrangements, both for sifting men and 
training them, than we have at present. You, Sir, have suggested 
this in your admirable leader this week. 

Nevertheless if all systems of training were perfect, the ratio 


Number of candidates the world over would not be altered. 


Number of jobs 

There is one idea which, if generally given up, might help 
matters a little—that it is infra diy. to get a living by handicraft 
work. There are many men born in a position which makes them 
think this, but who have not brains enough to do brain work. Let 
them give up this idea as to working with the hands. Many have 
doneso, but too many have not. I am aware of the unpleasantness in 
companionship, and so on, which now goes with suchacourse. But 
~—— the difficulty boldly is the only way of removing it. 





to 
a practical example. Four years ago I obtained my first appoint- 
ment away from home, and eighteen months have passed since I 
accepted a berth which carries with it the charge of the design and 
construction of a scheme costing £80,000, and these without can- 
=e = _ being exerted. Stup. Inst. C.E. 
June 9th. 





Sir,—In your recent article on “‘ Engineering asa Profession,” you 
expressed a desire that the subject should be discussed ; the dogma- 
tism which we find written in your correspondence columns can 
hardly be said to come under the heading of discussion. ‘* Lenarius” 
shows most convincingly that technical education is wasted upon 
those who deal in scrap iron and the like, but the question is by no 
means exhausted in his exposition. 

Let us first ask ourselves whether there is need of technical 
instruction. I find the answer to that question very plainly sug- 
gested by the following considerations. How am 1 b know the 
properties of materials used in engineering work? How shall I 
determine the stresses in structures to enable me to arrange my 
material most economically? How can I design a valve r 
correctly without expensive models? Why, in the choice of gearing, 





bers of our profession may thank “ Pater” if he prevents his 
one man from becoming an engineer. All other professions will 
not thank him unless he contrives to get his man buried in some 
unknown manner. I will trespass on your space no further. 
Bristol, June 6th. Son. 





Srr,—As one of the ingenuous yop mentioned by your corre- 
spondent ‘‘ Denarius,” I should like to express my opinions on the 
above subject. First of all, with regard to a theoretical training, 
it is obvious that a man cannot ever hope to be an engineer unless 
he understands the why and the wherefore of the various parts of 
the machine he has to deal with. Where is he to obtain this very 
necessary knowledge! Certainly not in the shops. Again, every- 
one knows that the modern engine has undergone a process of 
evolution, and is a case of survival of the fittest, as ‘‘ Denarius” 
mentions in bis letter — in your issue of the 8th inst., but 
it must have emanated from something. Drawing a simile from 
‘“‘ Denarius,” there is a missing link. Every kind of mechanism had 
an origin, this being supplied by the theoretical engineer in the 
first instance. 

To specialise somewhat, take the case of an engine working with 
saturated steam. Anybody with a knowledge of thermodynamics 





—_—.., 
et 


is aware that there is a certain maximum theoretical off 
—, 
ow the actual efficiency is far less than this, but i 

sensibly increased by any alteration in the contrantion a te 
machine or boiler, else it would have been done years ago by _ 
practical man. ‘The theorist now comes in and ‘says, “Saperhe t 
—_ steam,” and the efficiency of the engine is at once increased 

urther, may I ask, “‘ Is the refrigerator entirely due to the prac. 
tical man?” I think not. Without some knowledge of the ph val. 
cal and chemical properties of the various agents used, one of the 
greatest boons to civilisation would never have been invented. > 

In conclusion, my argument is this:—All machines of a class 
differ only in their practical construction, and have been perfected 
as far as the ruling conditions will allow. Any improvement 
which can, therefore, come only from the theorist is of commercial 
value. Hence a theoretical training is of commercial value, _ 

7, Eastcombe Villas, Blackheath, 8.E. CEecIL LIGHTROOD, 


ciency 





Sir,—I have read with interest ‘ Pater’s” letter and others 
which have appeared in your columns, and being one of the unfor- 
tunate youths under discussion, may I be permitted to ask a ques. 
tion. 

Ever since I can remember I have had a weakness for engineerin 
especially locomotive, and the older I have grown the stronger 4 
been my desire to learn that particular branch. I have been try. 
ing for two years the leading railway and contract shops up and 
down the country, and yet | cannot get in ; there seems to be no work 
todo. I know the hardships one has to put up with, the dirty 
work, long hours, but these do not in the slightest damp my 
ardour, in fact it only makes it stronger. I woul go to any part 
of the globe if need be to learn locomotive engineering. 

While your readers are talking about the welfare of the future 
generation of engineers, would one of them kindly put a little 
practice into the question, and see if every yonth is made of soft 
stuff? E. R. Bris, 

89, Belle Vue-road, Leeds, June 12th, 





CARNOT AND MODERN HEAT, 


Srr,—As nearly all who read the letters in your correspondence 
columns either frankly acknowledge that they do not understand 
mathematics, or merely think they do, but do not, I took care t» 
put my two criticisms of Mr. Alexander's communication in such a 
form that they would be clearly intelligible to all who are in the 
habit of thinking for themselves, whether they do or do not under- 
stand mathematics. I am surprised that my criticisms have not 
elicited a reply from Mr, Alexander, and certainly fully expected 
that he would have explained the meaning of the symbols M and 
N, and would have endeavoured to show the falsity of my criticisms, 
since he himself evidently considers that the relations between the 
scales of the two air thermometers and the absolute scale, form an 
important part of the thermodynamic fabric. If my criticisms are 
just and well founded, according to Mr. Alexander an important 
part of the fabric of fix de siécle thermodynamics must fall to the 
ground. As Mr. Alexander has not done so, I must ask you to 
allow me the small space necessary to give the coup de grace to his 
analytical investigations, in a form easily understood by all who 
are interested in the discussion. 

Mr. Alexander states that, by Regnault’s experiments, it appears 
that N is constant. The formula quoted therefore reduces to the 


form 

(dM \e dp 

J : ~ = / 
dt ) ( dt ), 

There are only two possible values of M which can satisfy this 
equation, viz, M = A or M = /* s*, where the constant 
must represent a pressure, since we can only add a pressure to a 
pressure. We may therefore put const. = p,, If we put either of 
these values in the equation 

$M —-p=V; «262362. A. 
we shall get V; = Oor=p,. In either case the equation A reduces 
to the form 


0=0. 
If we substitute either of these values in the equation of relation 
alleged by Mr. Alexander to exist between J, M, p, and 7, viz., 


iia) oe 
CT! 


We get after integration— 
PzA T, 
where P =p or =p + p,and A is constant. This equation is identical 
with the equation of relation, which, according to the law of Boyle 
and Marriotte, exists in the case of perfect gases between the abso- 
lute pressures and temperatures indicated by a thermometer 
graduated with equal intervals when the volume of the perfect gas 
remains constant. If, therefore, equation B were true, the conclu- 
sion at which Mr. Alexander has arrived would be true, viz., that 
t-t. =t- To. Equation B is, however, not true. Mr. Alex- 
ander has simply assumed it to be true, and has failed to advance 
one single argument in support of his statement that the tempera- 
ture on the absolute scale differs from that of the constant volume 
or constant pressure air thermometer by a quantity which is either 
z2ro or has the same value at all parts of these scales. Since equal 
increments and decrements of the temperature on the absolute 
scale correspond with equal increments and decrements of the heat 
possessed by the air, Mr, Alexander has to prove in the case of the 
air thermometer that when the volume is constant equal increments 
and decrements in the pressure, and when the pressure is constant 
equal increments and decrements of the volume of the air, corre- 
spond with equal increments and decrements of the beat possessed 
by the air. WILLIAM DoNALDSON, 
June 11th, 





ENTROPY. 

Sir,—‘‘ When heat is given by conduction to a working sub- 
stance, that substance, after the ioflux, must be in a different 
condition from what it was before.” Thus has written Dr. Lodge ; 
and I think your correspondent, ‘‘ Otto Cycle,” would not object, 
nor would be troubled in his slumbers, if he made the admission 
that whenever heat, by conduction or otherwise, entered or left a 
working substance, this substance would then be in a different 
condition from its antecedent state. Furthermore, this difference, 
conventionally, might be named a dijference of entropy, And, if 
any purpose was served thereby, sufticient to overrule a not un- 
justifiable repugnance against violation of Sir Isaac Nev ton’s 
‘first rule of reasoning in philosophy,” viz., ‘‘We are to :.Jimit 
no more causes of natural phenomena than such as are both true 
and necessary for their explanation "—I quote from memory -then 
**no one would be a penny the worse!” I, in a published paper, 
have characterised the usual explanaticns on entropy, as unneces- 
sary and improper mystifications of a simple matter, the results of 
which have been that we have entropy written about as if it were 
a definite objective existence, instead of its real meaning—the 
quantitative superficial phenomenon of the definite entity, heat. 


@ 
The equation @, - ¢. = | 
1 


oe , or otherwise, when the mem 


i , signifies: the variation 


bers are very small, dp 


I 


1 

entropy is equal to the sum of the variations of the involved 
quantities of heat, each being divided by the absolute temperatures 
of the associated matter, as influenced by those quantities of 
heat. Now, variations of the heat, whether influx or efflux, 
are causes; to be measured by the product of two con- 
joint phenomena, as their effect. First, the B ured of 
matter with which the heat is associated. Secondly, by the 
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of the temperatnre effect which the heat induces in that 
. which, in turn, is defined as its absolute temperature, 
Lar gt involves a quality of the matter defined as its specific 
= The absolute temperature being denoted by T, the ratio 
dQ quent intensty. = quantity simply. That is to say, 

a = intensi 
uvantitative rae of the variation of heat d Q, on eliminating 
weg mplexity arising from the conjoint intensity factor. Hence, 
the w integrating this function over a Carnot cycle (in which the 
pr ci substance, after receiving a quantity of heat, finally 
= rns to its initial state), the heat given back and the work done, 
pote according to the thermal equivalent, together are gene y 
se the heat furnished to the working substance ; and neces- 


intensity 


equal to 9 
dQ 


sarily, we have d¢ of 7 = 0. This has been a not unim- 


rtant contribution to the common fund of this science, Oaly, the 

stake has been, the having had it advanced as a reversal and 
ondemnation of the even more important work of preceding 
snvestigators, while an air of novelty and fictitious personal claims, 
er improperly, have been sought to be affixed to it, by insisting 
ps a Judicrously mistaken notion, to the effect that prior to certain 
mathematical processes, asserted to be cognate thereto, the doctrine 
had been that heat could do work without suffering any diminution 
of its quantity. Such statements, when not stigmatised as entirely 
dishonest and false, at best were highly ungenerous and mis- 
jeading. It having been an axiom with capable thinkers that, 
whenever work was done, we must have had a quantity of 
heat proportional to the work done, disappearing as heat; 
and having now to be accounted for in mechanical effects produced. 
Now, effects due to an imponderable cause, have to be considered 
from two points of view: as to their quantity, and also as to the 
co-ordinate intensity. That is to say, not singly, but as a product, 
for the one factor can merge into and take the form of the other; 
the conjoint product, alone, can give the equivalent of the vanished 
heat. In point of fact, the mechanical effects are but modes or 
manners of existence of heat. Professor Tait very properly writes : 
—‘*Heat, though not material, has an objective existence in as 
complete a sense as matter has.” Doubtless, it is the present 
fashion to speak and write about heat as a ‘‘form of energy,” 
which is merely introducing, under a new name, the old fertinm 
juid, in physics known as caloric, and in chemistry as phlogiston. 
Koergy, as a conventional name, may be useful; conservation of 
energy is but one way of saying that heat is an indestructible 
entity, invariable in quantity, but capable of existing in various 
shapes, of which temperature of matter and sensible movements of 
matter, to us, are the most direct and obvious phenomena. 

From this thermo-dynamical point of view, many difficult and 
intricate mechanical problems become much simplified. I have 
long pointed out how directly it enables us to arrive at the true 
law of the relation of power and speed in steam vessels. I would 
again refer to the investigations, really pertinent to and intro- 
duetory to the discussion of this matter, published in THe Enat- 
NEER about twelve months ago. Take, for example, the fifth set 
of trials upon H.M.S.S, Iris, for which this relation was ghown to 
- “e pe V 10 (V — 1091) 0662 

This vessel, with the displacement D = 3724 tons, was propelled 
at the respective speeds, V = 17°98, 16°10, and 12°63knots, If so, 
the corresponding powers, in indicated horses, ought to be as 


follows :— 
Test speeds, V = 17°98 16°10 12°63 
Subtract, X = 10°91 10°91 10°91 
Then,(V-X) = 707... .. 5°19 1-72 
..(V-X) 0662 = 4680 “3435. “1138 
Add, log. V = 1°2548 1°2068 1°1014 
»» jlog. 3724 = 2°1495 2°1425 2°1425 
Sum, orlog. E = 378653 3°6928 - 8°8577 
oan = 7384 4930 2279 


The rationale of this very simple calculation is, the quantity 
factor D° V, into the intensity factor 10 ‘V - 1091/0062, jg, 
necessarily, the measure of the heat, which, in this vessel, must 
have disappeared from the steam, in developing the indicated 
horse-power E, In a hydro-dynamical point of view, we may 
equally state the matter thus: a volume of water, proportional to 


the product p? V, is driven astern, past the vessel—through the 
Poncelet pavot or imaginary pipe—by a pressure proportional to the 
factor 10 (¥ — 1091/0662, the power thus expended is necessarily pro- 
portional to the product E = D? V 10«V - 1091) we and we may 
again transform this to a still more mechanical, but equivalent 
shape, by writing it in the form: E = 26°30 V 10%? V: where the 
factor 26°30 means: the measure, in indicated horses, of the initial 
torque of the screw shafts, when the vessel first begins to move ; 
this torque being made up of a force, the product of Morin’s con- 
stant, or the mean diagram steam pressure upon the pistons, under 
which they first begin to move ; into the piston travel, corresponding 
to the revolutions—whole or fractional—of the shaft, when the 
vessel just begins to move ; in this case of the Iris Vt" , amounting 


to 26°3 indicated horse-power, The test as follows :— 
V = 17°98 - 16°10 12°€3 
Then -0662V = 11908 .. 1°0658 .. “£361 
Add log. V = 1°2548 | 1°2068 1... 1°1014 
Add log. 26°30= 174202 14202 14202 
Sum, orlog.E= 3°8653 876928 .. .. .. 8°8577 
. w= 8 4980 2279 


Exactly the same as by the former calculation, and as shown 
by the trial data, Having thus given an example of theory and 
its application, I will not intrude further on your space at 
present. ROBERT MANSEL, 

Glasgow, June 4th, 





TRANSATLANTIC RIVALRY. 


S.k,—The commercial depression that exists within our borders 
at the present time is due neither to reckless speculation, strikes, 
mono-metallism, nor any other single cause, but to all of these and 
many more besides, In some measure it is the result of increasing 
competition from without. Powerful rivals in lines of manufacture, 
which in former times were almost exclusively our own, have risen 
up, and not only have they established themselves firmly side by 
side with us in export trade, but they have even rounded on us, 
and now pour into our home markets numerous articles cheaper, if 
not better, than we can make for ourselves. Some few things, 
indeed, we still supply to our neighbours without fear of competi- 
tion, and of these we may mention warships in particular. 

Within the past few weeks, however, our enterprising kinsmen 
of the United States have asked H.M. Government for esigns, in 
order that they may tender for the construction of warships for 
the British Navy ; and so, we may presume, the decadence of the 
Briton in matters navicular has also begun. 

If we are not on the downward grade ourselves, it must be that 
our American cousins are very much in the ascendant, and are 
actually outstripping us in the race of commerce. It may there- 
fore be interesting, and perhaps instructive, to consider this matter 
a little in detail. 

First of all, what American firm is it that offers to build battle- 
ships for us? And how and by what means has it risen to this 
exalted position ? We have to look to Philadelphia, Pa., and to 
the firm of Cramp and Co., of that city, to learn. 

It is not, certainly, because the age itself belonging to this firm 
ae an exceptional situation for shipbuilding that it comes so 
suddenly into fame. It stands on the swampy banks of the Dela- 
ware, about seventy miles by water from the sea, and with an 
approach to the deeper parts of the river, made and maintained 








only by dredging. Nor has it coal and iron mines at its gates, to | 
reduce to a minimum the cost of transit. On the contrary, all the 
material for construction has to be brought to it from Pittsburg, 
many miles away. Neither are wages there lower than in Great 
Britain, to enable them to compete successfully against us. Indeed, 
bey are much higher. 

visit to the works will show nothing remarkable in the way of 
a shipyard, and though the largest in the United States, it is yet 
smaller than many British. In its equipment, too, as a yard, jit 
hardly comes up to some of them, or to its own engine and boiler- 
shop departments, which, it must be admitted, are well supplied 
with good machinery. The newest machines are introduced when- 
ever an opportunity presents, but many cf these are made in the 
old country. The visitor, as he looks around the yard, will be 
surprised to find, however, that attempts have been made to 
obliterate the names of the English makers wherever it can be 
done cunningly and without disfigurement, the jealousy of the 
‘* Britigher” which exists being perfectly puerile. Nothing of the 
nature of labour-saving appliances can be seen which are not well 
known and used on this side of the Atlantic. A floating crane 
may be pointed out, but its advantages over the fixed cranes 
generally in use are very questionable, 

The offices, too, of commanding elevation, near the entrance gates 
are stuffy within, both from the lowness of the ceilings and the 
overcrowding which existsin them. Nothing in all this, therefore, 
calls for special notice or imitation. 

Mr. Charles Cramp, the manager of the whole concern, is 
dubbed president ; and under him is a numerous staff. Strangel 
then, as one passes along, do the dialects of Englishmen an 
Scotsmen fall upon the ear from the lips of the chief draughtsmen 
bending over their boards, in their much-extolled American draw- 
ing-office. On inquiry it will be found that these men, who are 
doing the Prem re work of the place, are, five-sixths of them, 
British and Swedish. No doubt there are many young citizens 
of the United States in addition, but these, it will be observed, 
are mere tracers. And the best workmen in the yard besides are 
British and German. 

It is difficult to conceive that this United States firm could then, 
under such conditions, build a war vessel for us, either as well or 
atas iowa cost, as we could build for ourselves ; and from a purely 
business point of view, it is incomprehensible why they should 
essay todo it. Merely to study the very latest designs of battle- 
ships and cruisers evolved from the British Admiralty, would be only 
waste of time to the naval architects who have designed the 
Columbia, the ‘‘gem of the ocean and the sweeper of seas,” 
Still there are rumours afloat about grave defects existing in the 
pr wirgs | of both the Columbia and New York, but, let us hope, 
without foundation, else these ocean greyhounds will be found 
wanting in time of need. Should such defects have really been 
discovered, though, there will be time to remedy them in the two 
war vessels now being built; and possibly any little hints of 
recent British practice might be welcome at such a juncture. 

The desire to build ships for us, with the object simply of 
ministering to the national vain-glory, and to give the newspaper 
poe of the United States an Fp to vaporise, could 

ly, I should think, be worth the cost. Yet this business has 
so many large capitalists interested in it, and has friendly rela- 
tions of more than superficial character with such powerful bodies 
as the Pennsylvania Railroad Company, the International Line of 
steamers, and the Carnegie firm, that it might do many things 
with impunity which would be deemed foolish on the part of a 
weaker combination. 

It must be rather galling, however, to the heads of the firm, who 
have been the objects of such lavish praise, to be forced to confess 
that the skilled work of their yards and offices is done chiefly by 
men who are aliens; and it may be the bracing effects of this 
bitter cup that is inducing them now to replace as far as they 
can by their own people, those of their instructors who still refuse 
to become aatueaiided. No promotion may be looked for among 
the strangers until the papers renouncing king and country have 
been signed. But to their credit be it said, there is a strong 
feeling of triotism binding together these little bands of 
Britons and Swedes away from home; and those among them who 
have lapsed are well described as ‘‘ whitewashed ” only. 

With these facts before us, the fear of any serious competition 
in warship building from the United States will be set at rest. The 
builders on the banks of the Delaware have hardly yet completed 
their apprenticeship at the hands of the smart foreigners, who have 
tried to push their fortunes among them. These soon learn that, 
with the cost of living so high, little more is to be saved from their 
earnings over there than at home ; and it takes a good deal to make 
up for the expatriation. 

Oar own shipbuilders may well feel regret, when they contem- 
plate the fact of so many highly-trained engineers from this side 
of the ocean seeking employment in the United States, and helping 
to establish a rival trade there; and it would be unjust to these, 
at this point, not to say a word on their behalf. In many cases 
they are men of education, who have adopted the profession of 
engineering for the love of it; and after having mastered all 
details of their craft, and worked and waited on for years without 
advancement, receiving wages the while upon which they could 
hardly subsist, naturally break away and try to better themselves, 
Daring the conflict that has been raging between ‘capital and 
labour,” whilst the workmanhas had his share of the profits 
increased, the draughtsman’s‘has been at a standstill. This, as a 
matter of injustice, can only result in disaster in the end ; and of 
the many indirect ways that punishment may come, that which is 
here described is one of them. A Briton, 

June 12th 








THE BOARD OF TRADE UNIT OF ELECTRICITY. 


Sir,—The B.T.U. of electrical supply is 1000 watt-hours—that 
is, the ampéres, the volts, and the time, in hours, multiplied 
together equals 1000. For instance, the following would be equal 
to 1 B,.T.U,.:—10 ampéres at 100 volts for 1 hour, or 40 ampéres 
at 100 volts for } hour. But the number of amperes flowing 
pone. any installation is not constant, because of lamps being 
turned off and on, therefore it is best to multiply the quantity— 
coulombs—of electricity supplied by the pressure at which it is 
supplied, for 1 B.T.U. equals 3,600,000 coulomb volts, Electrical 
power is measured in watts, and a watt is that power which will 
do 1 joule of work per second. Electrical quantity is measured in 
coulombs, and 1 coulomb is 1 ampére flowing for 1 second. 

Ampere does not denote the quantity but the rate at which elec- 
tricity is flowing round the circuit, ‘‘ Town Councillor” says, Is 
a kilowatt a time quantity? No; it simply denotes 1000 watts, 
whether working for 1 second or 1 hour, and is generally used to 
denote the power of hi For inst , a machine giving 10 
amperes at 100 volts would be termed a 1 kilowatt machine, and a 
machine of this power would have to work for 1 hour to deliver 1 





“Town Councillor” says, how long will a machine giving 40 
amperes at 2000 volts take to give 80 units! Now this machine is 
giving out 80,000 watts—for 2000 x 40 = 80,000—therefore it 
will take this machine 1 hour to deliver 80 units—for 1 B.T.U. 
equals 1000 watt-hours. He also says that to him it seems that 
the B.T.U, is really 3,600,000 watts, Well, this is really so, but 
when the watts are multiplied by the time in seconds in which they 
have been flowing, they are not spoken of as watts, but as coulomb- 
volts, and are a measure of the quantity supplied ; or, in other 
words, ‘‘ Town Councillor” would have 1‘34-horse power working 
for 1 hour for 1 B.T.U. A LEARNER, 

East Croydon, June 11th, 


Sir,—The difficulty expressed by your correspondent, “Town 
Councillor,” is by no means an uncommon one. It is also quite 
possible that the electrical engineers he has consulted have ton 
at a loss to explain the apparent anomaly, because one gets so into 


shortened form of an expression is used to express a certain 
definite idea, while the steps that led to the shortening pass 
entirely from one’s memory. ‘Town Councillor’s” difficulty, how- 
ever, admits of a simple explanation. 

A Board of Trade unit is the product of a rate of doing work 
into a period of time. It is a kilowatt hour, not a kilowatt. 

‘*Town Councillor’s” dynamo, which gives 40 amperes at 2000 
volts, is doing work - the os of 80 kilowatts, At the expiration 
of one second : it wi 

3600 or 45 of a Board of Trade unit will have 
been delivered, 

The dynamo therefore must give 40 ampéres at 2000 volts for 
45 seconds before delivering one Board of Trade unit. Perhaps an 
analogy involving more familiar quantities may best show where 
his argument is wrong. His question is equivalent to the follow- 
ing :—‘‘ Suppose I have a locomotive running at 40ft. per second 
—equivalent of amptres—against the resistance of the atmosphere, 
axle friction of the train, &c., equal to, say. 2000 Ib. — the 
equivalent of volts. That means 40 x 2000 = 80,000 foot-pounds 
nd second—the equivalent of watts. Now I want to know how 
ong will that train take to do 80 units—one unit being repre- 
sented by the amount of work done during an hour by the 
locomotive when working at a velocity of 1000ft. per second 
against a resistance of 1 1b.—the equivalent of the Board of Trade 
unit, namely, 1000 amperes, flowing at a pressure of one volt, 
Clearly the time occupied will be :— 

1 (ft. per sec.) x 1000 (pounds) x 3600 (secs.) 
80,000 
or 3:800,000 
80,000 
or 45 secs, 
Ep. C. DE SECUNDO, 
Victoria Mansions, 28, Victoria-street, London, S.W., 
June 8th, 





Sir,—With reference to the query raised by ‘‘ Town Councillor” 
in your last issue, the following may be of service. A watt is the 
power developed in a circuit when one ampére flows through it, and 
when the difference of pressure at the terminals of the circuit is 
one volt ; or stated in another way, a watt is the power developed 
in a circuit when one coulomb of electricity flows per second past 
any cross section of the circuit, and when the difference of pressure 
at the terminals of the circuit is one volt. 

Now it can be shown that the power thus electrically developed 
is equal to ‘7375 foot-pounds per second, or 44°25 foot-pounds 
per minute, or ~}, of a horse-power. 

If the current continues for one hour we have one watt-hour. 
Hence the Board of Trade unit of 1000 watts hour may be taken 
to mean the power developed in a circuit by 1000 watts, and this 
continued for one hour. If 80,000 watts are being carried by a 
circuit, then in one hour 80 Board of Trade units have been 
utilised, and this, at 6d. per unit, equals £2. The ae 
developed is 1072 H.P., and the cost would be nearly 44d. per 
horse-power per hour, W. H. Tozer. 
London, June 11th. 





Sir,—Formidable indeed is the mountain that ‘‘ Town 
Councillor” bas managed to construct from such a simple molehill 
as the B.T.U. of electricity. Unfortunately your correspondent 
has gone wrong from the very beginning. He says, quite rightly, 
that the ‘‘volt” stands for ‘ pressure,” but the ‘‘ampére” does 
not by any means stand for quantity, it is the poor “‘ disused ” (?) 
coulomb, which stands for quantity, and is an ampére x 1 second. 
The ampére is the unit of strength of current, and is quite inde- 
pendent of time. 

The idea ‘‘ Town Coyncillor” has that the ampére is a latter-day 
name for ‘‘ coulomb” is quite wrong, as the most elementary of 
text-books wouldinform him. Again, the B.T.U. is 1000 watt hours 
—a very different thing from 1000 watts—i.e., any number of watts 
x any number of hours that will make 1000. 

Grasping this, then, it is easy to calculate how long ‘‘ Town Coun- 
cillor’s ” dynamo will take to supply 80 B.T.U.’s.; its maximum out- 
put is 80kilowatts, therefore, at full load for 1 hour, it will have given 
80,000 watts x 1 hour = 80,000 watt hours = 80 B.T.U.’s. So 
the machine at full load will take 1 hour to supply 80 units. 

The Turret, West Heath, Hampstead, N.W. H. S. Wes. 

June 11th, 





Sir,—I am not surprised that ‘‘ Town Councillor” is puzzled. I 
can endorse what he has said as to the ignorance of electrical engi- 
neers as to the occult meaning of the unit. Its legal meaning is 
no puzzle, The difficulty arises in the fact that the Board of Trade 
unit does not represent a thing but anaction. The word coulomb 
was intended to represent the ‘‘ current” that could be passed by 
an impulse of one volt through a resistance of one ohm in a second 
of time. The ampere originally represented ‘‘ current” without 
regard to time. Ihave put the word current into quotation marks, 
because it is the crux of the whole question. Nobody on earth 
knows what current is. We only know whatit is not. Itis not 

uantity. There isno such thing as a quantity of electricity. 
There is a letter Q used to stand for it in equations ; but that is 
another story. The word quantity is used vaguely, and the 
ampere is very commonly regarded as a measure of quantity. But 
any and every electrician knows that thisis wrong. If “Town 
Councillor” wi!l turn again to MacFarlane, he will see on page 271 
why the use of the word coulomb was given up. At the Inter- 
national Congress of Electricians held in Paris in 1881, the ampére 
was made to mean a coulomb per second ; after that there was no 
further use in practice for the word coulomb, which has been dead 
and buried in practice this dozen years. 

The word “quantity” in electricity has a special arbitrary 
significance. It means dyne per PC Gs by (cm. radius)? per cm. 
arc. It would take up too much space to explain what this means, 
and is unnecessary, as ‘‘Town Councillor” has MacFarlane’s 
‘* Physical Arithmetic.” 

The Board of Trade unit is a strictly conventional affair. The 
moment electricians have decided on the meaning of the word 
‘‘current,” it will become rational. As I have said, it is an 
attempt to measure an action lasting for a given period of time. 

To all intents and purposes the watt is a power unit, involving 
the second. Deprived of the second, it has no more meaning than 
33,000 has if deprived of the minute, The nearest analogy to the 
Board of Trade unit is to say that 1°34-horse power exerted for 
one hour is a unit—that is to say, just 216,000 times the work done 
in one second, 

“Town Councillor” is quite right when he supposes that his 
dynamo would earn £2 per hour at 6d. per unit. 


Westminster, June 12th, CHARGE MAN, 





A VOLUNTEER FLEET. 

Srr,—I was interested in the account of a new ship for the 
Russian Volunteer Fleet, but where does England come in’? We 
have our Volunteers, but they are restricted to the land. Why 
should we not possess a Volunteer fleet as well? I feel sure that 
if a scheme were put forward, it would meet with a national 
response. We are a seafaring nation, and it is acknowledged that 
we want more seamen for our Navy. What better auxiliary can we 
have than a Volunteer fleet in time of need ? ; 

Greenwich, June 11th. J. C. MERRYWEATHER, 


(For continuation of Letters see page 529) 








THE INSTITUTION OF NAVAL ARCHITECTS.—The summer meeting 
will be held this year at Southampton, beginning on Tuesday, July 
24th. An excellent p mme is being arranged, particulars o 





the habit of using contractions that in the course of time the 


which will be made public at an early date. 
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PUBLISHER'S NOTICE. 


* * With this week's number is issued as a Supplement a Two-page 
“Engraving of a Four-coupled Bogie Tank oat London and 
South-Western Railway. Every copy as issued by the Publisher 
includes a copy of the Supplement, and subscribers are requested to 
notify the fact should they not receive it. Price 6d. 
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TO CORRESPONDENTS. 


Registered Telegraphic Son: * ,ENGINEER NEWSPAPER, 


*,” In order to avoid trouble and confusion, we find it necessary to inform 
“correspondents ts that letters of inquiry addressed to the public, and intended 
for insertion in this column, must in all cases be accompanied by a large 
envelope legibly directed by the writer to hi: , and bearing a penny 
postage stamp, in order that answers received us may be forwarded to 
their destination. No notice can be taken of communications which do not 
comply with these instructions. 

*,* We cannot undertake to return drawings or manuscripts ; we must there- 
"fore request correspondents to keep copies. 

*,* All letters intended for insertion in Toe ENGINEER, or containing 
“questions, should be accompanied by the name and address of the writer, 
not necessari ay Faw publication, but as a proof of good faith. No notice 

whatever can be taken of 

H. H. (Longsight).—Jt does not. 

L. E. B.— We shall probably illustrate the engine. 

BAttIc. —The * directorate” of the Russian Volunteer Fleet absolutely refuse 
details of armament. She is supposed to bea merchant vessel, 80 that she 
may be able to run through the Dardanelles into the Black &a, no armed 
ship being allowed by the Paris Treaty. She therefore flies the merchant flag 
of Russia, i.e., in time of peace, Undoubtedly she is intended to prey on 
British ships if there should be a war, hence her interest. 








WATER ANALYSIS. 
(To the Bditor of The Engineer.) 





Srr,—I beg to refer your correspondent “ Analysis” to e 8071 in 
Spon's “‘ Dictionary of Engineering,” vol. iii.. Purification of Water, &c. 
Sunderland, June 9th, H. T. W. 
RENDERING. 

(To the Bditor of The Bngineer.) 


Sir,—May I beg any reader to answer the following .questions:—(1) If 
in engineering works I specify “ peor posers *—cement—what process does 
the term imply? (2) Does the term “ rendering” signify the same with 
architects as with engineers W. C. 

Victoria -street, Fm armen June 12th. 
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MEETINGS NEXT WEEK. 
Junior ENGINEERING SocieTy.—Saturday, June 16th, at4p.m. Visit 
to the Wembley Park Tower Works. in leaves Baker-street at 
3.28 p.m, for Wembley Park Station, 


Roya pppememononsoas Socrety.—Wednesday, June 20th, at 8 P 
rs: Fi with Strong Winds during the Fifteen Years 
1876-90 in the Bat sh Isles.” by Robert H. Sco “Some 


tt, M.A., F.RS.; 
haracteristic | gag of Gales and Strong Winds, a by Richard H. 
Curtis, F.R. Met. Soc 


30} anything yet built for a British road. 
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WATER-TUBE LOCOMOTIVE BOILERS. 


In the pages of an American technical magazine for 
June, we find a suggestive article by Mr. David L. Barnes 
on the present and future locomotive. It is mainly 
devoted to a consideration of the conditions limiting the 
power of the locomotive. Mr. Barnes holds that the 
maximum has been very nearly, if not quite, reached in 
the United States. He argues that the area of fire-grate 
and the quantity of coal that can be burned per square 
foot per hour y Breer vet the power of the boiler, and 
this itis which ultimately fixes the power of the engine. 
Now in the United States they have got grates 10ft. long, 
which is as much as any man can possibly fire, and they 
put on these grates coal at the rate of 200 lb. per foot 
per hour. Further than this, he thinks, and we are sure, 
it is impossible to goon a 4ft. Shin. gauge. In this country 
Mr. Barnes admits that 80 lb. is nearly the maximum 
rate of combustion per foot of grate. But then the con- 
ditions of traffic do not demand so much power as seems 
to be needed in the United States. We have repeatedly 
directed attention to the fact that in United States rail- 
way practice the power required to do a given amount of 
work appears to be considerably greater than suffices for 
the same work in this country, but no satisfactory ex- 
planation of the fact has ever been made public. One 
theory is, that the wheels of American locomotives are 
too small for high speeds, and it is at high speeds 
that the discrepancy between English and American 
practice is most apparent. Let the cause, however, be 
what it may, it seems that there is still a possible margin 
in England, and that were it desirable it would be 
practicable to construct a locomotive more powerful than 
Yet it may be 
admitted without hesitation that to do this we should 
have to follow in certain respects in the footsteps of 
American engineers, and augment the area of our grates 
by carrying them very high and spreading them out 
laterally over the frames. This is not a policy to be 
commended. We fancy, however, that in the height of 
the tourist season most drivers find that they have little 
or nothing in hand, and that it is only by a fortuitous 
concatenation of circumstances that they are able to 
keep time. The limit of locomotive power may have 
been reached in the United States. It has not been 
reached in this country, but we have got rather close to 
it; so close that it is worth while to consider how the 
limit may be extended. 

We take it for granted that all our readers will agree 
with us that the true measure of locomotive engine power 
is the boiler. Various devices have been adopted to 
augment this. Thus, for example, the whole barrel has 
been filled with tubes, and one or two subsidiary barrels 
provided to hold the steam. We illustrated a locomotive 
of the kind in our impression for March 4th, 1892. The 
Fairlie double-bogie double-boiler type need only be 
named to recall the memory of a more or less successful ex- 
periment. But there is reason to believe that after all and 
notwithstanding all that has been done and proposed, 
we are very far from having reached the limit of steam 
generating power for railway work. Mr. Barnes greatly 
insists on the need for keeping down weight. ‘The 
limit of increase of dimensions must be governed by the 
maximum single grate that can be properly fired. The 
weight per wheel of passenger locomotives is already near 
the limit that is safe on present track and bridges. The 
steel bridges now built are practically permanent, and 
the best road beds about as stable as it is economical to 
make them. Some passenger locomotives have now all 
the boiler power that can be given them without passing 
the limit of weight, and it is probable, therefore, that in 
future the steam passenger locomotive will not be changed 
much, although the weight and power may be increased 
a little.” Mr. Barnes maintains that excessive speeds 
are picturesque but not practical, and that what is needed 
is high average speeds; but he does not add, as he 
ought, that itis in maintaining them that the greatest 
power is needed. It is possible, we think, that the solu- 
tion of the whole problem will be found in the adoption 
of an entirely different type of boiler ; in other words, in 
a radical change in the method of generating steam. 

It is not to be disputed that the locomotive boiler is an 
admirable steam generator. It is more. It lends itself 
perfectly to being carried about on wheels. In every way 
it is suitable to its intended purpose. If the gauge of 
railways happened to be 7ft., or even 6ft., it would be 
unnecessary to suggest a serious change in form; but 
with the gauge what it is, it must be admitted that 
in the United States the limit of power has been 
reached, although considerable sacrifices have been made, 
and that in this country the limit has also been reached, 
unless we, too, are prepared to make sacrifices. If these 
points are conceded, then it will be granted, without 
much trouble, we think, that a proposal for a radical 
change in locomotive boilers is worth a hearing. Nowa 
considerable advantage over the existing type would be 
possessed by a boiler which, not less economical than the 
existing boiler, would weigh a great deal less, and permit 
the use of a larger grate. To us it appears that no insur- 
mountable obstacle lies in the way of designing a water- 
tube boiler which would comply with the necessary 
conditions. Practice with torpedo boats has proved that 
a very great saving in weight can be effected by substitu- 
ting the water-tube for the locomotive type. Again, a 
much larger grate area than is now admissible could be 
had, especially if outside cylinders and outside valve 
gear were adopted, in which there is of course nothing 
experimental, since these things are the rule rather 
than the exception on the Continent. Again, every loco- 
motive superintendent knows that his boilers give him 
more trouble, and cost more for repairs, than anything 
else. It is more than probable that a suitable locomo- 





tive tubulous boiler would give better results, costing less 


| forrepairs and up-keep. Ostensibly the best type for the 


purpose is that of Yarrow or Thornycroft ; that is to say, 
an express boiler with small tubes. Weare met, however, 
by the difficulty ts: such boilers are worked with dis- 
tilled water, and that they cannot be worked with any- 
thing else. But again, engineers never know what they 
can do till they try. There are, of course, two reasons 
why ordinary water cannot be used. One is that it 
causes priming; but it is well known that locomotives 
can get on with an absurdly small steam space without 
priming, mainly, it would appear, because the jolting of 
the engine seems to shake the steam out of the water, 
and something analogous might very well take place 
with a tubulous boiler. The second objection to ordinary 
water is that the tubes would quickly become furred up. 
Even this, however, might be got over, and a special con- 
struction of boiler is possible. Indeed, we have seen a 
design for a launch boiler in which every tube can be 
cleaned inside with a steel scraper or wire brush, almost as 
easily and quickly as the flues of the normal locomotive 
boiler can be swept. A compound engine might be used 
with a boiler pressure of 2001b., which would give the 
compound system a fair chance; and lastly, there is no 
reason why a locomotive with a water-tube boiler should 
prove unsightly, or, indeed, present any remarkable 
departure from the existing form. The advantage gained 
would be that, without augmenting weight, it would be 
possible to increase boiler power by about 50 per cent. 
For extreme speeds a wheel 9ft.in diameter would be 
found most suitable, because of the reduction of the 
number of reciprocations of the piston. But, indeed, any 
draughtsman who possesses ingenuity and a competent 
knowledge of locomotive engineering, will have little 
difficulty in designing either a very fast or a very 
powerful locomotive, by abandoning the existing type of 
generator. 

We do not at all forget that water-tube boilers have 
long since been proposed and tried in America for 
locomotives. But the failures of thirty or forty years ago 
in this direction do not establish a warning precedent 
for us. The water-tube boiler of 1894 is a very different 
affair from its predecessors. It has gone far to turn the 
locomotive type of boiler out of torpedo boats, and it is 
by no means impossible that it may yet play a very 
important part on our railways. 


THE CRISIS IN THE GAS SUPPLY. 


Mr. Frewp’s “ Analysis” of Gas Accounts for 1893 has 
just been issued, and confirms our recent remarks as to a 
decline in the consumption of gas in the metropolis, as 
well as in some other parts of the kingdom. It may 
happen that the extent of the backward movement will 
not be maintained in the present year, nor in the future 
generally. If so, the extraordinary retrogression in 1893 
may be the more confidently attributed in some degiee 
to the unusually fine weather. But the competition of 
the electric light is such that the statistics of the gas 
companies, especially in London, must be expected to 
reveal the existence of some check from this quarter on 
the progress of the older style of illumination. Gas com- 
panies may still prosper, and we anticipate that they 
will, but they will have to share the field with the new 
comer. Much is being done for gas by improved modes 
of burning, and this of itself reduces the rate of consump- 
tion, while conciliating the consumer. Subject to the 
rivalry of electricity and also of oil, the gas companies 
will be placed under the necessity of giving as cheap a 
supply as possible. On this point they have no small 
advantage at the present time, as against electricity, and 
if they are wise they will do their utmost to maintain it. 

Looking into Mr. Field’s figures, we find he acknow- 
ledges a decrease of 3°63 per cent. in the sale of gas in the 
metropolis last year, as compared with 1892. The Gas 
Light and Coke Company exhibits the largest decline, 
its falling-off in the quantity of gas sold being 4°57 per 
cent. The Commercial Company shows a decline of 4:04 
per cent., and the South Metropolitan -78 per cent. In 
1892 the Gas Light and Coke Company showed a decline 
of *60 per cent., and the Commercial Company -72 per 
cent. But in that year the South Metropolitan had an 
increased sale of gas by as much as 2°58 percent. The 
general result was that the consumption of gas in London 
in 1892 showed a fractional increase of ‘13 per cent. The 
figures for 1893 are especially striking, and show that the 
sale of gas in London last year was thrown back very 
nearly to the point it had reached in 1890, and decidedly 
below that for 1891. A falling-off in the sale of gas to the 
extent of 972 millions of cubic feet in two years is not a 
matter to be lightly spokenof. In 1892 the net gas rental 
of the three London companies was £3,969,000. In 1893 
it was less by £171,000. Among the suburban gas com- 
panies—twelve in number—there was on the whole last 
year a decrease of *82 per cent. in the sale of gas. Five 
out of the twelve show a decreased sale, ranging from *70 
at Tottenham to 3°62 per cent. in the district of the 
Crystal Palace Company. Brentford has a decline of 3°01 
per cent., West Kent 2°34 per cent., and Richmond 1°44 
per cent. ‘The maximum increase is at Mitcham, where 
it is as much as 6°64 per cent. Hornsey has an increase 
of 4:02 per cent., while in three instances the increase is 
below 1 per cent. 

Proceeding to deal with the provinces, Mr. Field gives 
statistics respecting eight English Corporations supplying 
gas. Taken collectively, these show an increase of 1°37 per 
cent. in the sale. Three have suffered a decrease, amount- 
ing to 1-84 per cent. at Birmingham, 2°70 at Leicester, and 
as much as 9°75 per cent. at Oldham. But in this last case 
the falling off—or the greatness of it—is attributed to 
the cotton strike. Ten provincial companies in England 
are specified, among whom there is on the whole a 
decrease of 1°10 per cent. in the sale of gas. The falling- 
off is 11:66 per cent. at Preston, 5°64 at Sheffield, 3°66 at 
Bristol, 1°69 at Bath, 1°24 at Derby, and °15 at Brighton. 
There is an increase of 3°35 per cent. at Plymouth, 3°22 at 
Newcastle, and 3:03 at Portsea, while the increase at 
Liverpool is only ‘07 per cent. In Scotland, the Glasgow 
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Corporation had an increased sale of 4:80 per cent., while 
in Ireland the Dublin Corporation had a decrease of 2.49 
percent. Taking the whole range of the statistics rela- 
tive to the consumption of gas in 1893, it may be said that 
the year’s record is decidedly unique, as showing so many 
instances—and some on a large scale—in which the sale 
of gas has actually fallen off. It is quite possible that 
1894 will compare favourably with 1893, but we feel 
assured that the future history of the gas supply will differ 
in degree from the past, by a reduced rate of progress, 
though we are not predicting any disaster to the companies. 
They have resources at their command which, if rightly 
developed will render their position secure. But there 
are indications of a crisis which the directors and 
managers of gas undertakings cannot afford to disregard. 
Mr. Field is doing good service to the gas interest by pour- 
traying from year to year, with such admirable clearness 
and fulness of detail, the mass of facts lying latent in the 
periodical accounts of the companies and corporations. 
On this occasion we have only dealt with one feature of 
the ‘ Analysis,” but in former articles we have gone 
somewhat at length into the elaborate and instructive 
statistics contained in the annual volume, concerning 
which we may say that it improves from year to year. 
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THE PACIFIC TELEGRAPH SCHEME, 


Is a few days we may expect to hear something definite as 
to the long-projected Pacific submarine cable project. A 
long correspondence which has been taking place between 
Sir Charles Tupper and Sir John Pender on the matter may 
be said to have brought forward some of the facts that had 
been almost forgotten. There is the twofold aspect of the 
question—commercial and strategic—and both have their 
interest for engineers. The project is a vast one, the estimate 
for a single cable laid being £1,800,000, whilst the reeommen- 
dation of the Wellington Conference was that the rate should 
be 3s. per word, which Sir John Pender contends would leave 
only 1s. 6d. per word for the Pacific cable, after the payment 
for the land lines and the other cables had been deducted. 
Whether the Governments of the United Kingdom and of the 
Colonies would subsidise a cable so laid sufficiently to give 
it the needful revenue to pay its cost, interest on construc- 
tion, and that heavy depreciation or renewal fund which cable 
companies must accumulate, remains to be seen. But there 
is very little doubt that the growth of traffic over the cables 
that are laid—a growth that is perhaps not very marked in 
periods of depression like the present, but is shown over 
longer comparisons—will in the end very probably lead 
to the construction of an alternative cable to Australia, 
though it does not follow that it will be one that will be able 
to adopt the word rate that has been suggested. The Austra- 
lian telegraph traffic is now efficiently conducted, and that 
cheaply, on the basis of government tees against any 
loss through the lowering of the traffic rate. As there is 
recovery from the deep depression that overtook the Colonies 
& year or two ago, it may be expected that there will be a 
more marked increase in both the volume and the value of 
the traffic, and that will stimulate the companies and the 
projectors to increase the facilities for transmission. It 
remains to be seen what the Governments will offer to those 
who may project the Pacific cable to enable them to trans- 
form that project into a fact in the future, for it is evident 
that it will need years to accomplish. In the meantime, it 
is noticeable that the great companies which now do the 
service are enlarging the area that they serve, and are adding 
new feeders to the great lines, so that it may be fairly said 
that there is a prospect of remuneration for those who were 
the adventurers in days when cables were less certain modes 
of investment and more difficult to lay than now. 


THE SITUATION IN THE COAL FIELD. 


WE are again threatened with a crisis in the coal trade. 
A statement has been going the round of the press 
that the coalowners intend to bring before the Conciliation 
Board a request for a reduction of 10 per cent. in wages. 
This statement is not quite correct. In the first place, the 
Federation of Owners has not been called together, the 
president of that body, Mr. A. M. Chambers, being still on 
the Continent. But there is every reason to believe that the 
Board, on its meeting, will be called upon to consider this 
question. An application has been made from the coal- 
owners’ side of the Board “‘ to vary the rate of wages,” but no 
amount has been named. The president of the Miners’ 
Federation, Mr. Pickard, objects to a demand which does not 
specifically state itsamount. He thinks the coalowners ought 
to say how much they want. The coalowners reply that they 
had enough of that last year. One of the largest coalowners 
in South Yorkshire, and himself a member of the Coalowners’ 
Federation, puts it in this way :—“ We first asked one 
amount and then another, and the public thought we did not 
know our own minds. 20 per cent. were due on the figures, 
but we offered later to take 15 per cent. Now the miners’ 
leaders want to put a demand for 10 per cent. in our mouths, 
because they know the figures will justify more than that. 
We shall not ask for 10 per cent.; we shall ask the Board and 
Lord Shand to fix the amount to which we are entitled.” 
This is understood to represent the situation from the coal- 
owners’ point of view. In other districts the coalowners say 
that a 20 per cent. reduction is necessary, and there is a 
general impression that the Miners’ Federation would agree 
to a 10 per cent. reduction if the owners would make that the 
minimum wage. But this is the one point to which the 
owners steadfastly object. The steam coal trade continues in 
a brisk condition, and the contracts which have now been 
concluded, both for locomotive and gas coal, have been in 
advance of the prices obtained last year. Whether this ad- 
vance is sufficient to compensate for the higher rate of wages 
is another point. House coal is in better demand in spite of 
the varied weather, but stocks are steadily accumulating. 
One colliery is reported to have a stock in hand exceeding 
30,000 tons. 


THE TAXATION OF MACHINERY, 


MACaINERY users up and down the country will hear with 
great surprise of a new practice in the rating of movable 
machinery for local purposes. Itis asserted on the authority 
of the Machinery Users’ Association that many of the attacks 
which of late have been made by local rating authorities upon 
manufacturers are due to a system under which a certain 
class of valuers specially canvass for’ employment by in- 


by offering to secure an increase in the assessments in return 
for a commission on the increased valuation. This is a 
system so iniquitous that at first sight it might seem to 
be almost incredible. We have, however, taken pains 
to ascertain the correctness of the matter, and, with- 
out entering into details, we may say that our inquiries 
at first hand leave no manner of doubt that the allegations 
are all too well founded. Steam users and engineers have 
heard recently of various ways of assessing machinery which 
constitute a severe injustice on the manufacturing industries. 
But here is a state of things which amounts to a positive in- 
ducement to private valuers, for the sake of personal gain, 
to inflate values and to harass and annoy machinery users 
almost beyond endurance. No wonder that Sir William 
Houldsworth, M.P., should wax eloquent at the recent meeting 
of the Machinery Users’ Association in denunciation of such 
a practice. If some remedy cannot be found for this abuse 
the proprietors of manufacturing establishments will have an 
additional and powerful cause of complaint. Already the 
action of union authorities on this rating question is suf- 
ficiently difficult to bear with equanimity. If, however, 
secret espionage is to be encouraged it will not be without its 
effect even cn the demand for machine plant in this 
country. The matter is one with which the every-day business 
interests of the engineering and machinery trades are closely 
bound up, and machinery users should receive every assist- 
ance in their resistance to this new impost from manufacturing 
engineers themselves. 


THE ENGINEERING TRADES AND SHORT HOURS. 


“OnE swallow does not make asummer,”’ is a truism which 
we would just now carefully impress upon some employer 
members of the engineering trades who are disposed to view 
too seriously the action of those engineering firms in the 
country who have conceded the forty-eight hours week. The 
recent conversion of the additional Manchester engineering 
concerns to the example set by Messrs. Mather and Platt, 
following upon the adoption of the new system by one of the 
leading agricultural engineering producers in Bedford, and 
by certain of the Sheffield and Birmingham engineering 
houses, may at first sight lend encouragement to the idea 
that the eight-hours question is settled. It should, however, 
be pointed out that these instances are merely drops in the 
bucket, compared with the overwhelming sea of employer 
engineers, both private and joint-stock, who continue to 
resist the new departure. The examples quoted are rather 
to be regarded in the light of individual experiments than as 
establishing any settled dictum that the forty-eight hours 
week can be adopted in the engineering trades without in- 
creasing the cost of production. The views which are here 
and there being expressed on the progress of the eight-hours 
movement need that this should be specifically borne in mind. 
Special circumstances of different works, too, or their par- 
ticular class of manufactures, may lend sufficient warrant 
for the trial of the new venture by single firms. But the 
main body of employers continue convinced that the adop- 
tion of the eight-hours day would only mean a repetition of 
the well-remembered effect of the introduction of the nine- 
hours system, and that there would be a further curtailment 
of productive capacity, alike by machinery and hands, 
together with a necessary rise in dead charges. 








LITERATURE. 


Sewage Disposal in the United States. New York: D. Van 

Nostrand and Co. London: Sampson, Low, and Co. 1894, 
Tuis large volume is the joint production of Mr. G. W. 
Rafter—acting under instructions from Messrs. D. Van 
Nostrand and Co.—and M. N. Baker, associate editor of 
the American Engineering News. They were engaged 
independently of each other, having in view the pro- 
duction of a manual on “‘ Sewage Disposal in the United 
States.” They ultimately combined the information they 
had collected, which they state was compiled for the use 
of American engineers. A perusal of the work, however, 
enables us to say that it will be read with advantage by 
all engineers, chemists, and biologists, who are interested 
either in the prevention of river pollution, or in the 
questions of water supply and sewage disposal, which are 
practically inseparable subjects. The authors modestly 
state that “the amount of original matter in the book is 
relatively small,” but we consider they deserve thanks for 
collecting and sifting so much useful information out of 
the mass of available data, and of published expert 
opinion. 

The first part of the book is devoted to the considera- 
tion of water-borne communicable diseases, infectious 
diseases of animals, and river pollution occasioned 
thereby, and also that caused by manufacturing refuse. 

The legal aspects of the question are touched upon at 
some length, and the decisions in cases that have been 
tried in the States are quoted. Data are given as to the 
relation between the water consumption of various 
American cities and the disposal of sewage, both present 
and prospective. The advantages and disadvantages of 
separate and combined systems of sewerage are investi- 
gated, and much information is given as to the practice 
in America, which is in accord with that elsewhere, as all 
are agreed that it is better to avoid the great variations 
in volume of sewage which occur where the whole rain- 
fall is admitted to the sewerage system, causing difficulties 
of an engineering and sanitary nature, both in the sewers 
and at the outfall. 

To all who are engaged in dealing with the question of 
water supply or sewage disposal the importance of a full 
knowledge of what is known as nitrification will be 
recognised, and the authors make full and free use of the 
original experiments and researches which are recorded 
in the reports of the State Board of Health of Massachu- 
setts. These contain information of the greatest value, 
and afford ample materials for reference, as is. the case 
also with experiments carried out in this country by 
Warington, Frankland, and others, which are referred 
to appropriately. The available data from these sources 
are summarised in a concise way, and show clearly that 
filtration is not a mechanical straining and chemical 
oxidation, but is a biological process, and must be viewed 
in that light by those who have to deal with the problem 
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pees of sewage by filtration through land is now 
nown to be a process by which the organic matter con. 
tained in it, and which in certain conditions becomes dan. 
gerous to health, are converted into their harmless 
inorganic constituents. The knowledge of this enables a 
clear line to be drawn between the methods for the dis. 
ne of sewage upon land for agricultural purposes— 

aving in view commercial results—and the large number 
of cases where the first consideration is the absolute 
destruction of harmful matters. The failure to recognise 
this broad distinction leads to the frequent conflicts that 
arise, and this book contains much that will assist to 
prevent such conflicts. 

The bearing of climatic conditions and temperature 
are considered as being important features in connection 
with the disposal of sewage on land. Some useful practi. 
cal experiments and observations are recorded, and the 
conclusions arrived at are that where the mean tempera. 
ture of the airin the coldest winter months is not lower than 
20 deg. or 25 deg. F'ah., and that of the sewage distributed 
is not lower than 50 deg., purification by broad irrigation 
might probably be effected without serious interruption 
from & frost. Below the before-mentioned mean 
temperature purification by broad irrigation will be 
probably considerably interrupted by frost, the purifying 
action of filters by the nitrifying organism being 
greatly influenced by temperature. The data given 
may be usefully studied by those who rely upon land for 
the purification of sewage. 

Tables are given of the composition of sewage, and of 
the values of commercial fertilisers, determined by 
observations made at the New York State Agricultural 
Experiment Station, with a view to indicate the theo. 
retical value of the nitrogen, phosphates, and potash of 
sewage, in relation to the composition of the various 
soils used for sewage disposal. Mr. Hazen—the chemist 
in charge at the Lawrence Experiment Station—made a 
series of observations with various chemical precipitants, 
the results being tabulated afford valuable records for 
reference. The effect of the aération of the efiluent water 
is referred to, and the conclusions arrived at by Messrs, 
Dupré and Dibden in this country are confirmed by the 
investigations of Messrs. Hine and Brown in America. 
These show that the oxidation of organic matter in water 
is not ‘ hastened by vigorous agitation with air or by 
air under pressure,” although the presence of oxygen is 
important in order to secure the purifying operation of 
the nitrifying microbes before referred to. The same 
opinion was given by the late Dr. Angus Smith in a 
report to the Local Government Board in 1882 in these 
words: ‘In all cases putrefaction is delayed by aération. 
The oxygen recovers itself in the aérated specimens 
better than in the non-aérated. Nitrates are formed 
more readily in the aérated than in the non-aérated 
specimens.” 

The cost of distributing sewage on land, and the arrange- 
ments of carriers for effecting this, are described, and 
numerous practical illustrations are given. Reference is 
made to the experiences which have been gained by the fruit 
growers in California, where sewage has been applied in 
connection with fruit culture. Much information is given 
as to the agricultural results obtained from various 
sewage farms in the shape of crops, cattle fattening, dairy 
produce, &c. Where heavy green crops exceed the 
demand for them at the time of their production, silos are 
recommended, in which the excess can be stored. Many 
examples are given of chemical precipitation works, 
sewage farms, and land filters, that have been carried 
out in the United States, and the detailed illustrations 
afford a mass of practical information of much value. 

The authors state “that the book is now other than 
relatively complete is not pretended; it is merely put 
forth as representing the best effort in this direction of 
which the joint authors are capable at this time.” The 
success they have already attained should encourage 
them to pursue their labours in the same direction, as 
the volume before us contains much information of 
practical value. 








LUXEMBURG WORK EXHIBITION. 





In an article on the railways of Luxemburg, published in 
Tue Encineer of 18th March, 1892, the accompanying map 
showed the extensive iron ore deposits in the south-west of 
the country. This national wealth has given rise to an 
important iron industry; and, as the proportion of phcs- 
phorus in the ore is sufficient to require the Thomas- 
Gilchrist process, the quantity of basic pig is gradually 
increasing, being now made by all the twenty-three blast 
furnaces, while some important steelworks finish on the spot 
the production of five furnaces. Were the iron industry not 
predominant, there are half a dozen others which would be 
considered important in a little country which is no larger 
than an average English county. With the two-fold object 
of bringing before the public products manufactured in 
Luxemburg, making known her industrial resources, and 
opening up new markets on the one hand, and on the other 
introducing small motors, machine tools, and labour-saving 
appliances, the Government has organised an ‘“ Exposition 
du Travail” to be held in Luxemburg City, from the 20th 
of August to about the 20th September. While finished pro- 
ducts are only admissible, so far as they have been toa con- 
siderable extent manufactured or perfected in the country, 
raw or semi-raw materials, motors, machine tools, and labour- 
saving appliances may be sent from any country. Technical 
instruction will be represented, and trade journals and 
catalogues, besides technical works, will be admitted to the 
reading-room. The charge for space is very moderate, and 
no customs dues will be charged. Steam, gas, water and 
electric current for the motors exhibited will supplied at 
cost price ; and power from the main shafting will be charged 
lfr. 25c.—one shilling per quarter-horse power per day. As 
it is desired to make a special feature of improved methcds 
and appliances for forging iron and working up zinc or tin- 
plate, special facilities and moderate terms will be accorded 
under this head. Application for space may be made, and 
further information obtained from M. J. P. Henrion, Con- 





seiller du Gouvernement, Luxemburg. 
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THE CONVERSAZIONE OF THE ROYAL SOCIETY. 


Last Wednesday night, the second and last conversazione 
of the Royal Society was held at Burlington House, under 


3j of Lord Kelvin. 

the presidency Mr, Shelford Bidwell, F.R.S., 

on brought under the notice of 
those present a new phenome- 
non in optics, which he had 
first made public at the pre- 
vious meeting of the Royal 
Society. A disc of thin metal 
with a round hole in it was 
caused to turn in the optical 
lantern, and on the screen it 
threw the little dise H, which 
moved round in the larger 
circle represented in Fig. 1. 
H was of a green colour, be- 
cause the rays were passed 
through a plate of green glass 
in front of the lantern. When caused to travel at a certain 
velocity, it was seen by the eyes of most persons to be 
followed in a larger circle by the ghost image K, which was 
of a violet colour; it seemed to describe the larger circle, 
because of the unsteadiness of the eye, and when the eye was 
firmly fixed on the centre A, the ghost image seemed to travel 
on the inner circle, as at W. It was not a case of comple- 
mentary colours, otherwise K would have appeared to be red 
instead of violet. The more slowly H moves, the nearer to 
it is the ghost image K; the latter is always one-fifth of a 
second behind K. Mr. Bidwell thinks the effect to be almost 
entirely due to some action upon those nerve fibres in the 
retina which are sensitive to violet. He also exhibited a 
modified form of Charpentier’s experiment, demonstrating 
the brief period of insensibility to luminous impressions 
which follows the impact of light upon the eye; Mr. Bidwell 
did it by strong transmitted light, instead of using Charpentier’s 
opaque dises with sectors viewed by reflected light. 

Mr. G. J. Snelus, F.R.S., described the Walrand-Legénisel 
process of steel manufacture as applied to steel castings. 
This process, he said, is a modification of the ordinary acid 
Bessemer process, the object being to make solid steel suitable 
for castings and so fluid that small converters down to 5 cwt. 
can be successfully used, thus enabling ordinary founders to 
make their own steel castings. The process consists in 
adding about 7 per cent. ferro-silicon, containing 10 per cent. 
silicon, to the metal in the converter at the end of the ordi- 
nary blow, then blowing again for about two minutes. The 
combustion of the added silicon produces so much heat that 
in two minutes the temperature of the steel is increased 
950 deg. C., ad the steel, therefore, is very much more fluid 
and sounde’ than ordinary steel. If pure materials are used 
it is equr’ co crucible steel. He also exhibited. what he 
called ‘“‘the triumph weldless chain,” and added that this 
chain is made from best steel wire by a machine of American 
invention, one machine taking the wire from the coil, 
straightening it, and making the links and chain complete at 
the rate of from 100ft. to 300ft. per hour. The chain, he 
said, is twice as strong as a best weld+d chain of equal weight, 
and is suitable for all engineering purposes, especially for 
yachts, where lightness and strength are important, driving 
machinery, horse, cow, and dog chains, window sashes and 
picture hanging. It is made by the Weldless Chain Co., 
St. Helens, Lancashire. 

Professor Elisha Gray exhibited what he has called the 
“telautograph,” in which the — of the pentagraph is 
applied to electric telegraphy. Four line wires are required 
for the instrument. The writer at one station uses a lead 
pencil, attached mechanically to the apparatus, and writing 
upon ordinary paper, transmits to the distant station a fac- 
simile of his handwriting, at his ordinary writing speed. 
Sketches, sketch-portraits, diagrams, plans, trademarks, and 
thelike,as wellas thecharacters of hieroglyphic alphabets may 
also be transmitted. In the experiments with the apparatus, 
resistance equal to four miles of fi between 
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ine wire was inserte 
the two instruments, and when care is taken to keep the 
pencil always on the paper, it was stated that the sender 
could write at the rate of thirty or thirty-five words per 
minute, with successful transmission. It is a step-by-step 
system of signalling, and it was stated that a three or four 
watts current is sufficient to work through twelve or fifteen 
miles of line wire. The receiving instrument works with 
considerable force, as can be felt by holding the writing 
portion in the fingers. This telegraph should be of special 
interest to those illustrated newspapers which sometimes wish 
to send drawings, say from a seat of war, quickly. The in- 
struments have but just arrived in England, and the repre- 
sentatives of Professor Gray are to be found at 16, St. Helen’s- 
place, London. 

Professor Oliver Lodge exhibited a sensitive detector of 
electric radiation and an emitter of the same. He said that 
electric charges suddenly imparted to a sphere or other con- 
ductor oscillate a few times before settling down in equili- 
brium, and these oscillations emit waves into the ether, which 
are in all respects light, except that they are not visible, being 
much too big. Hertz first experimentally proved their exist- 
ence. To-day the detection of them is easy, and the most 
sensitive detector, he stated, is now exhibited in a compact 
and portable form. It consists of a minute battery galvano- 
meter and a bad joint, all inclosed in a small cylinder 3in. by 
2in. The rest of the instrumentisalamp and scale. Electric 
waves being generated in the neighbourhood, the resistance 
of the bad joint varies and the galvanometer is disturbed. 
With this receiver all ordinary optical experiments can be 
repeated, using the long electric waves instead of the ultra- 
microscopic waves of the same kind to which the eye 
responds, : 

Mr. J. Wimshurst exhibited models showing an improved 
method of communication between shore stations and light- 
ships, or other like purposes. The method consists of arrang- 
ing suitably wound coils of insulated wire AB upon the 
swivel pin K K—Fig. 2—of the moorings, the one coil being 
in communication with the shore station and the second coil 
in communication with the ship. Signals or sound are 
transmitted by induction, or by electro-magnetic induction. 


H* ) 


This arrangement is more especially for telephonic commu- 
nication, rt. Wimshurst, however, stated that he lighted a 
lamp through it by induction. 
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Miss Edna Walter, B.Sc., and Mr. H. B. Bourne exhibited 
& projective goniometer. By means of this instrument, 
devised and constructed by the exhibitors, the projection of 
a crystal on a sphere is actually accomplished, realising in 
practice the fundamental assumption of the theory of 
crystallography ; the instrument is thus of value in demon- 
strating the axioms of the science. If necessary, angular 
measurements can be made from the image, but these only 
attain an accuracy of about 40’ in 60 deg. = one per cent., 
which is inferior to that attained with a goniometer, 
Professor Sylvanus P. Thompson, F.R.S., among other 
things, exhibited the revolution of a large copper egg, of an 
oval block of alu- 
minium, and of a watch 
in a rotary magnetic 
field. Fig. 3 will give 
an idea of the arrange- 
ment, which consisted 
of a massive ring of 
soft iron, with coils of 
wire round it at in- 
tervals, through which 
coils an electrical current could be sent in a suitable manner. 
The egg lying down would begin to spin, and at last work 
itself upright, and spin on end, 

The Postmaster-General exhibited a Wheatstone’s auto- 
matic transmitter, running up to 600 words per minute, 
driven by Willmott’s air motor. The air motor in this 
instrument dispenses with the 42 lb. weight which, when the 
instrument is running at 600 words per minute, requires 
rewinding by the operator every few seconds. The air motor 
being applied directly to the excentric axle dispenses with 
the whole of the train of wheelwork, the friction regulator, 
and — fly-wheel. Ths speed of the instrument is 
regula by opening or contracting the nozzle regulating 
the supply of air. The power required is so small that 
the instrument can be driven at a moderate speed by 
pare blowing into it with the mouth. He also 
exhibited Professor Hughes’ type printing telegraph, driven 
by Willmot’s air motor. The air motor in this instru- 
ment takes the place of the 1321b. weight previously used, 
and dispenses with the whole of the winding gear, and 
nearly all the train of wheelwork, the motor being applied 
directly to the printing shaft. The air motor is self-starting 
in any position, and will run continuously without any aid 
from the operator. When running by means of compressed 
air, the instrument is more steady than when driven by 
weight, due to the fact that there is less weight in the whole 
instrument. 

Mr. Claude Vautin exhibited some white coherent lumps 
of metallic tungsten, a metal which has not been seen 
in such a state of aggregation before. He also exhibited 
specimens of metallic chromium, manganese, and iron, free 
from carbon, as well as fused alumina, obtained during re- 
duction of the metallic samples. The specimens had been 
reduced from their oxides by means of metallic aluminium. 
The oxide of the metal to be reduced was intimately mixed 
with finely divided aluminium, and heated in magnesia-lined 
crucibles. 

Professor Norman Lockyer exhibited some maps and plans 
which accompanied the report of the Egyptian Government 
on the Nile reservoirs. Sir David Salomons exhibited two 
new contact makers and breakers for induction coils. 
Professor C. VY. Boys exhibited photographs of apparatus 
used by him in finding the Newtonian constant of gravitation. 
Lord Ross exhibited some original drawings of the Milky 
Way, made at the Birr Castle Observatory. Messrs. Thorny- 
croft and Co. exhibited models of torpedo boats, and of their 
water-tube boiler. Mr. Charles Bradbury exhibited a new 
calculating machine. Mr. C, T. Snedder exhibited apparatus 
for heating pillows, pads, and such like things by electricity 
for hospital purposes. Mr. J. W. Swan exhibited gold leaves 
made by electrical deposition, quite transparent, and trans. 
mitting green light. Mr. W. Kurtz, of New York , exhibited 
photographic prints, in which the colours of nature were 
— y synthesis, by the process of Dr. H. W. Vogel, of 
Berlin. 














GERMAN ELECTRICAL ENGINEERS IN 
CONFERENCE. 


Two years have just elapsed since the formation took place in 
Germany of the Union of Electrical Engineers of Germany— 
Verband der Elektrotechniker Deutschlands. The Union was 
constituted under the auspices of the principal and other firms 
engaged in the various branches of the electrical industry for the 
purpose of establishing a more intimate connection between 
German electrical engineers, and to promote the commercial and 
technical interests of the profession. It might, in fact, be likened 
to a combination of our own Institution of Electrical Engineers 
and the Electrical Trades Section of the London Chamber of Com- 
merce. The Union held its first annual assembly in Cologne last 

ear, when a very large gathering of the members took place, 

he not inconsiderable number of some eight hundred adherents 
to the Union were down on the books at that time. Various 
papers were read and discussed, and different commercial 
matters were considered; but the Union had_ hardly got 
into ;coper working order. It has taken another year to 
improve the position of the society, the president of which is the 
well-known Dr, Slaby. The mutual relations of the members re- 
quired cementing together, the action of the adherents in regard 
to matters of general importance to the industry needed consolida- 
tion, and an official organ of the Union was considered to be 
essential in assisting the promotion of the members’ interests, 
Several steps in advance have been made in the direction of 
attaining these objects. In the first place, a contract has been 
entered into under which the Hlektrotechnische Zeitschrift—hitherto 
the organ of the Electrotechnical Society of Berlin—has now become 
the official journal of the Union. Mr. F, Uppenborn, who has so 
ably edited that journal during the past few years in conjunction 
with Mr, West, now retires, and becomes the electrical engineer to 
the’city of Munich. In the second place, the Union required an 
efficient secretary, and probably no better man could be found for 
the position than Mr, Gisbert Kapp, whose agreement with the Union 
has now been finally ratified, a remuneration of £1000 per annum 
being guaranteed to him. Whilst sorry to lose Mr. Kapp from our 
midst, we at the sametime tender him our congratulations and good 
wishes for his future success. In the position he has now taken up, 
Mr. Kapp will also act as co-editor with Mr. West, of the Hlektro- 
technische Zeitschrift. The decisions in these two cases were arrived 
at on the occasion of the second annual meeting of the Union held 
in Leipsic, on Friday and Saturday last, Mr. Kapp on his part 
expressing his thanks for the confidence shown in him, and assuring 
the members that he would not fail to do everything to promote the 
interests of the Union, Although in point of numbers the gather- 
ing in Leipsic was hardly as good as that in Cologne, yet the 
proceedings were of an important character. Two days previously 
the third assembly took place—in the same town—of the Free 
Union of Representatives of Electricity Works, a society dealing 
purely with the interests of the central electric light stations 








associated with the Free Union. It was probably in celebration of 
the assembly in the same week of the two Unions that the Electrical 


Exhibition held in the Crystal Palace was organised, where the 
many applications of electricity were demonstrated. Returning, 
however, to the proceedings of the Union of Electrical Engineers of 
Germany, it was stated the number of members was about the same as 
last year, namely, some eight hundred, and it was decided to alter 
the name of the Union to that of the Verband Deutscher Elektro- 
techniker—Union of German Electrical Engineers. After the 
general business of the meeting had been transacted, the considera- 
tion was commenced of a formidable list of papers. In treating of 
the scientific electro-chemistry of the present and the technical prac- 
tice of the future, Dr. Ostwald expressed the opinion that animprove- 
ment in thermodynamic machines would only be ible by 
working at bigher initial temperatures. A solution of the ques- 
tion, he remarked, might lie in the direction of gas engines, but 
the most important problem was to obtain cheap energy. Electro- 
chemistry would be the means of solving the problem, doubtless 
by means of some type of unknown galvanic battery. The Nissl 
telephone system was then descri by Mr. Ross. It consists in 
the employment of a single wire leading to a telephone exchange 
for the use of several cduatliogen, clockwork mechanism and con- 
tacts bringing each individual subscriber into communication with - 
the exchange once every minute. The method was also recently 
described before the Vienna Electrotechnical Society, but it 
is doubtful whether the system is of any practical value, Passing 
on from tbe question of lead Te which subject was dealt 
with by Mr. C. P. Feldmann, Mr. W. Lahmeyer discussed at some 
length the principle of rotary current plants and rectifiers, or, as 
they are termed p at Portsmouth, ‘‘ motor commutators.” The 
system described is identical with that employed for some time 
past in connection with the Bockenheim electricity works, and the 
transmission plant between Bozingen and Biel in Switzerland. A 
per by Mr. G. Kapp was then presented, dealing with the 
Piztorical development of electric lighting in England, and the 
ag ag electric railways in this country. Some investigations 
y Dr. G. Réssler and Dr. Wedding into the pressure and current 
curves of various types of alternators, and their influence upon the 
lighting power of alternating current arc lamps, were then made 
known. Among other papers read was one by Mr. Dolivo- 
Dobrowolsky, dealing with direct current machines for a three-wire 
system. This method consists in the employment of a single 
dynamo in conjunction with a compensating coil and compensating 
wire, fulfilling the same conditions as do two dynamos connected 
in series and using a third wire. As far as can be ascertained, this 
system has not been practically applied, although, in justice to it, 
it should be mentioned that it S only recently been devised. 
Various suggestions were made by members that committees 
should be appointed to deal with different questions affecting the 
industry, and the proceedings closed with the intimation that the 
next assembly of the Union would take place in Munich in 1896, 











THE INCORPORATED ASSOCIATION OF MUNI. 
CIPAL AND COUNTY ENGINEERS. 


THE following programme of the annual meeting to be held at 
25, Great George-street, London, on Thursday, Friday, and 
Saturday, the 21st, 22nd, and 23rd June, 1894, has been issued :— 

Thursday, 21st June.—10.30 a.m.: Council meeting. 11.45 a.m.: 
General meeting. Annual report. Presentation of premiums. 
General business, Mr. Scoones—That the Articles of Assoc‘a- 
tion be amended by inserting in Article 25 the words ‘‘ Eighteer— 
18—Ordinary Members,” in fou of ‘*Twelve Ordinary Members.” 
President’s address, Paper and discussion—‘‘ Arrangements for 
Sterilising Cholera Dejecta, &c., adopted at Newcastle-on-Tyne,” 
by W. G. Laws, Newcastle. 1 p.m.: Adjournment. 2 p.m.: 
Papers and discussions — ‘‘On some Experiments with Model 
Wheels and Road Coatings,” by Thomas Codrington, London; 
‘‘The Development of Sanitation in America,” by Lt.-Col. Jones, 
London ; ‘‘ Irish County Surveyorships and the Grand Jury System 
of Ireland,” by R. B. Sanders, King’s County. 4.30 p.m.: 
Adjournment. 6.30 for 7: Annual dinner at the Holborn 
Restaurant—evening dress preferred—tickets 7s. 6d. each. 

Friday, 22nd June.—10.30a.m.: Papers and discussions—‘‘ Main- 
tenance of Main Roads in Urban Districts,” by J. E. Swindle- 
hurst, Burton ; ‘‘The Bradford Corporation Electricity Supply, 
with the results of four years working,” by J. N. Shoolbred, 
London; ‘‘ Electric Street Trams,” by R. Hammond, London. 
12.40 p.m.: Leave the Institution of Civil Engineers and proceed 
to Westminster Bridge station, and take tickets for Mansion House. 
Reception by the Lord Mayor. 1 p.m.: The Lord Mayor, the 
Right. Hon. George R. Tyler, will receive the members at the 
Mansion House. 1.40 p.m.: Leave the Mansion House by breaks, 
and proceed to visit the Limmer Asphalte Works, where on arrival 
the members will be received by the manager. After luncheon, a 
short paper will be read by Mr. Blake descriptive of the process of 
manufacture, which will be fully demonstrated and explained. 
4 p.m.: Proceed to Nelson’s Meat Stores, Blackfriars, where the 
members will be received by Sir Frederick Bramwell or Mr. Harris, 
who will accompany the party over the works and explain the 
process. Fare for breaks, 2s, éd. 

Saturday, 23rd June.—10 a.m: Members will embark on board 
the River Queen or other steamer, kindly provided by the 
president, Mr. A. M. Fowler, at the Temple Pier, and proceed up 
the river to Teddington, passing the new lock and foot-bridge at | 
Richmond. Arriving at Teddington, an inspection will be made of 
the sewage works. Luncheon, 2s, 6d. each. Trains leave Tedding- 
ton 1.7, 1.24, 2.6, 2.28, 3.7; arrive Waterloo 1.52, 2.8, 2.51, 
3.15, 3.50. 2.30 p.m.: Leave Teddington for Molesey. Inspection 
of the Molesey Sewage Works. An opportunity will be afforded 
of visiting Hampton Court Palace and Grounds. Trains leave 
Hampton Court 3.35, 4.38, 5.20, 6.40; arrive Waterloo 4.18, 
5.21, 6.2, 7.23, 








THE Nortu-East Coast INSTITUTION OF ENGINEERS AND SHIP- 
BUILDERS.—The annual excursion of this Society will be on July 
19th. It is intended to visit the Consett [ron Company’s works, A 
special train will leave the Central Station, Newcastle-on-Tyne. 


ImpoRTANT MINING ENTERPRISE IN CUMBERLAND.—On the 8th 
inst., many of the engineers, mine managers, and other gentlemen 
interested in the iron trade of the district, were present at the 
Winder mine of the Cleator Iron Ore Company, to witness the in- 
auguration of the mine and the starting of the pumping machinery, 
which was done by Mrs, Ainsworth, wife of one of the proprietors. 
Owing to the fact that all the water for which provision has been 
made has not yet been met with, and that there is little standage, 
it was not deemed prudent to run the engine much above half speed. 
Considerable interest had been aroused in the district owing to the 
management having decided, contrary to local custom, to abolish 
stage pumping and to force the water to the surface in one direct 
lift. e pit which was sunk through rock, &c., under the direc- 
tion of Mr. J. G. Howes, the company’s mining engineer, is 820ft. 
deep, and has struck the ore at depths of 540ft., 696ft., and 820ft. 
The sinking, which has occupied three and a-half years, has been 
most successful, and everything at starting went without a hitch. 
The pumping machinery, which was supplied by Messrs. Hathorn, 
Davey and Co., of sand London, consists of a compound con- 
densing differential engine on the surface, with cylinders 34in. and 
58in, ‘Seabee by 8ft. stroke, working two ram pumps 13in, dia- 
meter by 8ft. stroke, placed 820ft. below and forcing to the surface 
inone lift, After the start, Mr. Ainsworth, returning thanks for 
the toast of his health, expressed his opinion that the day of high 
royalties had passed. There was no reason why large quantities of 
iron should not be produced in the district, provided they sank 
deep, and had the best modern appliances for turning out a large 
quantity of ore, and if the royalty owner met them by reducing his 
royalty he would not be out of pocket, as the larger quantity 





which must be raised to make a deep sinking pay would bring 
him in the same annual sum, 
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SIX GERMAN STEAM BOILER EXPERIMENTS boilers had to be forced, to generate sufficient steam for the of heat to the chimney. We must also notice that the ther. 


WITH THE SAME COAL (RUHR.) 
By Bryan Donkin, M.1LC.E. 
SUMMARY OF TRIALS. 
(Concluded from page 510.) 


(3) Analysis of the hot gases.—To test the more or less 
perfect combustion of the coal, and the corresponding loss of 
heat, it was necessary to determine the chemical constituents 
of the gases of combustion, the amount of draught and the 
temperature, as compared with that of the air admitted to 
the grate. Samples of the gases for analysis were taken at 
the damper end of the different boilers, and behind the fire 
bridge. The draught and temperature were measured at the 
chimney damper. Small tubes were introduced at these 
places, to draw off the gases and to admit thermometers. 
Various apparatus were used to determine the CO, and O, 
and the results formed a check upon each other. Samples 
were taken every fifteen minutes at the boiler end, 
while those obtained behind the bridge were drawn 
off continuously for two hours. These were enclosed in 
glass bottles of 1:3 gallons capacity. As the water was 





| engines at the Exhibition. The uniformity of the experiments 
| was also affected somewhat by the different pressures of 
| steam required, but this had little influence on the perform- 
| ance of the boilers. 


With the first boiler the same coal was used for about two | 


hours before the trial. The usual stoker acted throughout, 
and by desire of the owner 24°6lb. coal were burnt per 
hour per square foot of grate surface. The same conditions 
were adhered to in the trial of the second boiler. There was 
some delay in beginning the test of boiler No. 38, which was 
consequently shorter than usual, and the products from the 
grate were not so fully determined. A marked peculiarity of 
the fourth experiment was that the quantity of residual 
products was much smaller than in the other trials. This 
was noticed, and on the second day the quantity was 
especially checked, but with the same result. It was 
supposed that when cleaning the “ Cario” grate, part of the 
ashes and slack were pushed under the low fire-bridge, and 
could not be weighed ; also with this type of grate the ash 
was lighter than usual, and the quantity less. The fifth 
experiment was not satisfactorily carried out until after 


Gases of combustion. 








mal efficiency of this boiler is lower than that of No. 3 
although the same quantity of coal per pound per square foot 
of grate surface was burnt in both cases, and the ho + 


| t : 
| No. 2 were carried off at a lower temperature. This chew 
that the thermal efficiency of a boiler should not be judge 


only by the low final temperature of the hot gases, 

The thermal efficiency of boiler No, 3 was, as w 
said, 8 per cent. higher than that of No. 2. Acco 
we find that the hot gases were less diluted with air 
way from the fire-bridge to the end of the boiler, ar 
their temperature was maintained. The final tem 
595 deg. Fah., was higher, and the excess of air 0°6 per cent 
at the fire-bridge, and 1:2 per cent. at the damper. In this 
case the soot doors, &c., were made tight with asbestos and 
the joints of the brickwork carefully cemented. 

In boiler No, 4 there was the greatest excess of air 
0'83 per cent. at the fire-bridge, while the minimum at this 
spot in the other boilers was 0°25 per cent. This is explained 
by the exceptional position of the furnace, which projects jn 
front of the boiler, and is protected only by a wall from the 
external air, while in the other water-tube boilers the furnaces 
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No. I.—Table of Results of Experiments on Six Boilers with same Coal. 
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allowed to run from the bottles, they were filled with the | several preliminary trials, but the sixth was as usual made | were inside the brickwork and under the tubes. More air 


gases, and no absorption of CO, was possible, because the 
water was previously saturated with the gases of combustion. 
From the percentage of CO, thus determined the quantities 
of air were calculated, which penetrated through the brick- 
work walls and grate, between the fire bridge and the end of 
the boiler, and through the wallsof the flue. Thus the excess of 
air passing to the fire beyond the theoretical quantity neces- 
sary for combustion was ascertained. Taking the tempera- 
ture of the hot gases at the end of the boiler at 572 deg. Fah., 
and their proportion of CO, at 12 per cent., the loss of heat 
in the chimney gases will be 26 per cent. of the total heating 
value of the coal. Butif the CO, be taken at 7 per cent., 
with the same temperature the loss of heat will only be 
8 per cent., and this appears the more correct estimate. The 
proportion of oxygen in the hot gases was determined by 
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on two consecutive days. The subsidiary experiments made 


on No. 1 boiler with Rinne’s patent varied slightly from the | 
usual method of proceeding, to test the value of this system. 


There appeared to be nosmoke in the fire space. 


The table of results gives the evaporation, efficiency, and | 
losses of heat of the various boilers under trial, and also the | 


efficiency of combustion, according to the percentage of CO, 
in the hot gases. This efficiency can also be determined 


from the proportion of CO, and O, but it was impossible to | 


estimate exactly the loss of heat in the unburnt gases. 


On the whole, boiler No. 1—Cornish—gave the best results. | 


The highest thermal efficiency was attained, or percentage of 
water evaporated to heat received—about 73 per cent.— 
although this boiler was forced, and the quantity of coal 


burnt per hour per square foot of heating surface was from | 


43 per cent. to 85 per cent. higher than in any of the other 
boilers. It is true that the same efficiency was obtained with 
boiler No. 6, but the rate of evaporation per square foot of 
heating surface was about 44 per cent. lower. The high 
efficiency of boiler No. 1 is explained by the high initial tem- 
perature resulting from the perfect combustion, although the 


boiler was forced, the excess of air behind the fire-bridge | 


being only } per cent. Another contributing circumstance 


may also have entered, as the ‘“Cario” grate was fired 
mechanically, and therefore combustion could not be so care- 
fully regulated as with hand stoking. The heat balance was 
| not distributed in quite the same way as in the other boilers, 
because part of the products from the grate did not appear, 
The comparatively high thermal efficiency is partly due to 
| the low coal consumption, 0°31b. per hour per square foot of 
| heating surface, partly to the very small excess of air drawn 
in between the fire-bridge and the end of the boiler. Thus 
| the distribution of heat was little affected, the final tempera- 
ture of the gases being 603 deg. Fah. The percentage of 
dilution of the hot gases was less than in any other boiler, 
as the internal surfaces were not large, the boiler well covered, 
and the draught small. 

Boiler No. 5: Here the combustion was imperfect, and 
there was a larger percentage of heat unaccounted for than 
in most of the others. To this the amount of draught, 
0:46in., possibly contributed, in the writer’s opinion. The 
thermal efliciency, however, was not affected, because less 
heat escaped to the chimney. Both the initial and final 
| temperatures of the gases were low, and the boiler was not 
forced, the consumption of coal per square foot of heating 
| surface being relatively low. The excess of air at the end 


No. I1.—Table of Results of Experiments, all with same Coal. , 


























i Heat balance. Quantities of air for combustion, per pound of ccal, 
Used. Heat lost. in different parts of the boiler flues. 
e me Behind the fire At damper end of 
= D> 2 c . » oiler. ; 
Type of boiler. 3 F Fi 6 3 bridge. the oiler. ?P 
4 te 2 28 S 2 54 
e| so | of | 8S 3.3 326 |9,¢— | 88 5 
3/38/82 | § 8594) 8h2 85535) 222 | Ea 
Z 5 SF ~ sc Mog MESS” | Mog a 
g|= =) 2-3" Mae mos mR 
; P. cent. | P. cent | P. cent. P. cent. Cub. ft.; Cub. ft. | Percent. Cub. ft. | Percent Cub. ft. 
I.—Cornish boiler 73°42 3°56 16°07 6°95 32°6 165°9 0°25 210°6 0°59 i 
Il.—Water-tube boiler .. .. .. .. .. 62-0 2°40 21°96 =-13°64 134 215°3 0-61 360°9 1°69 145°6 
III.—Water-tube boiler 69°91 2-03 22°62 5°44 132°1 218°S + 0°65 299°7 1°27 
IV.—Vertical triple water-tube boiler .. 70% 0-60 20°82 7¢ 134°8 237 it) 263°¢ 0°96 ‘ 
V.—Water-tube boiler 69°97 1°70 17°71 | 10°62 135°¢ 229 0°69 63°2 0-04 4°2 
VI.—Water-tube boiler : ree 73°34 3°11 17°73 82 134°8 218°8 0°62 937 °8 0-77 19° 
~ 100 per cent,——— + 





was that no air could enter the fire tube, as compared with 
water-tube boilers, and therefore the temperature of the hot 
gases in this flue was not affected. Atthe damper end of the 
boiler the excess of air was increased from } per cent. to more 
than 4 per cent., owing to infiltrations of air through the 
brickwork. Nevertheless, the heat was well distributed, as 
shown by the final temperature, 600 deg. Fah. of the gases. 
The loss of heat to the chimney and all other losses were 
small, from 70 to 80 per cent. of the total heat being 
utilised to evaporate the water. The excellent combustion 
obtained was partly due to good stoking, but chiefly to the 


| construction of the furnace, surrounded by air-tight walls. 


absorbing it in a strong alkaline solution of pyrogallic acid of 
potash in hydrate of potash. 

Draught.—The draught was measured every quarter of an 
hour by a Siegert-Diirr apparatus. The temperatures of the 
hot gases were taken with mercury thermometers filled at the 
top with nitrogen, also by graphite and air pyrometers. The 
temperature of the air passing to the grate was determined 
once an hour with mercurial thermometers. These were 
also introduced into holes in the brickwork, to obtain the 
temperatures in different parts of the external brickwork 
surfaces. 

The programme as laid down by the committee was 


generally carried out, except that the standard quantity of | through the bars of t 


This is the principal advantage of internally-fired boilers. 
Boiler No. 2 gave the lowest efficiency, 62 per cent., but it 
ranks high among the water-tube boilers tested, because only 
0-41b. coal per square foot of heating surface was burnt per | 
hour. The cause of the low efficiency is shown by the 
analysis of the gases, proving that on their way from the 
fire-bridge to the damper they were diluted by the admission of 
considerable quantities of air. The excess of air penetrating 
to the fire behind the bridge was 0-6 per cent., or more than 
double that in boiler No. 1. The writer adds his opinion 
that the stoking in both boilers was equally good, but with 
external fires it is ——— to prevent air entering, not only 
e grate and fire-doors, but also through 


coal burnt, viz., 123 lb. to 14:3 1b. per hour per square foot of | the walls. Hence the excess of air, which increased three- 


grate surface, was in some cases ex 


Some of the | fold, to 1-7 per cent., at the damperend. This was accounted 
exhibitors wished to obtain not only a high evaporating | for by the large internal and external surfaces and porous | 


power, but also # high boiler efficiency; while a few of the | brickwork. Thesame cause contributed to the increased loss | 


was only 0:94 per cent., being 34 cubic feet per pound of coal, 
as againsé 80 cubic feet in boiler No. 3. The brickwork was 
less porous than in other cases, and there were fewer cleaning 
doors. 

The thermal efficiency in boiler No. 6 was from 2 to 3 per 
cent. higher than in the other water-tube boilers. The 
following reasons are given for this:—The boiler was not 
forced, the coal consumption per pound per square foot of 
grate surface being very low; the excess of air, both behind 
the fire-bridge and at the damper end, was small; the heat 
balance, as shown in the table, was as good as in the Cornish 
boiler, and there was little loss of heat to the chimney. The 
small excess of air, 0°77 per cent., near the damper, was due 
to the non-porous nature of the brickwork and the low 
draught. The cleaning doors were also well jointed. The 
draught, consumption of coal, and quantity of air drawn in 
are less than in any other. Thus we see that with boilers 
set in brickwork it is important to work with a very low 
draught, that is, not to keep too great a thickness of coal on 
the grate. Combustion was rather imperfect, as shown by 
the small percentage of CO, and O ; possibly, however, it was 
not completed at the place where the samples were taken. 
A difficulty was found in determining the exact spot where 
the pipe for drawing off the gases should be introduced. 


Nevertheless the results obtained are practically sufficient to 
determine the influence of the air drawn in upon the thermal 
efficiency of the boiler. 

In the subsidiary experiment with boiler No. 1 and Rinne’s 
improvements, the efficiency, 79 per cent., was higher than in 
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rdinary trials. However, it only exceeds that of 
4 . va te ame boiler by 5°8 per cent., although the 
quantity of coal burnt was 35 per cent. less, and of steam 
onerated 30 per cent. less. The heat lost was also less, and 
oris was probably due to the effect of the Rinne brickwork, 
causing more perfect combustion. The percentage of CO, 
nd O in the fire tube was also higher, the excess of air at the 
— was smaller, probably because the vacuum in the flues 
and the draught were less, the boiler being less forced. The 
heat balance and the thermal efficiency were both good; the 
final temperature of the hot gases was 48 deg. Fah. lower. 
The committee considered that the advantage of the Rinne 
brickwork consists less in the better utilisation of the coal 
than in the prevention of smoke and soot, and more com- 
plete combustion. 

SUMMARY, 

Although all these experiments do not furnish any general 
standard of efficiency, they afford suggestions for the con- 
struction and working of steam boilers. Comparing the 
thermal efficiency of the different boilers here tested with 
their excess of air at the damper end, it will be seen that 
when the one is a maximum the other isa minimum. In 
other words, the smaller the excess of air the higher the 
efficiency, and vice versd. This fact has long been recognised 
by experts, but the influence exerted by the air leaking in 
through the walls, &c,, upon the thermal efficiency, or rate of 
evaporation, has been systematically brought out in these 
interesting experiments. Bad stoking, bad coals, or defective 
grates are usually made answerable for the greater or less 
excess of air penetrating the boiler, as shown by the per- 
centage of CO, in the hot gases. The injurious effects of 
cracks or porosity in the brickwork has not, perhaps, been 
sufficiently recognised, but trials 2 and 3 show that it must 
not be neglected. In boiler No. 2 there was double as much 
excess of air at the damper end as penetrated behind the fire 
bridge. If, therefore, much infiltration takes place, the fault 
must be attributed not only to the stoker and heating arrange- 
ments, but to the construction. The three last experiments 
prove that the bad effect of excess of air in the combustion 
space is compensated if little air is drawn into the flues. 
Hence the following conclusions may be drawn :— 

Excess of air.—To obtain a high efficiency it is not only 
necessary to carry out combustion with the smallest excess of 
air, but also to prevent its entrance into the flues. In other 
words, not only must the temperature of combustion be as 
high as possible, but it must not be diminished by air thus 
drawn in. Of the different types of boilers, those with 
internal firing and tubes are in the same category, as regards 
infiltration of air, as those having air-tight combustion space 
and flues. On the other hand, their loss by radiation is 
greater, and they do not, as a rule, allow of stoking inde- 
pendent of the skill and care of the attendant, which is 
especially desirable with poor coal and large grate surfaces. 
The same remarks apply to boilers internally fired, with partly 
internal and partly external flues, where the internal flues 
form the greater part of the heating surface. The loss by 
radiation is about the same in all these three classes. Extern- 
ally-fired boilers with flues set in the brick work are most exposed 
to the injurious effect of infiltration ofair. There is, however, 
less loss by radiation, and it is yrs regulate combustion 
over large surfaces of grate. If it is desired to increase the 
efficiency of the two last classes of boilers, the combustion 
space and the flues must be so made that a minimum of air 
can penetrate after combustion has begun, and this opens a 
wide field to engineers. The joints of the soot doors, &c., 
should be well made. Observations have also shown that 
less injury is done to the heating surfaces by the deposit of 
soot and ash, than by allowing air to penetrate by frequently 
opening the cleaning doors. If it is possible to render the 
flues and combustion spaces of externally-fired water- 
tube boilers air-tight, not only would a higher efficiency 
be attained, but a better evaporation of steam, and the boilers 
could perhaps be more forced than hitherto, without impair- 
ing their thermal results. These experiments show further 
that the amount of coal burnt and of steam generated per 
square foot of heating surface per hour are closely connected, 
and rise and fall together, without affecting the thermal 
efficiency. The quantity of steam produced in a boiler is a 
function of the quantity and heating value of the fuel used, 
while its efficiency is principally influenced by the excess of 
air in the gases. From the coal consumption we get the 
quantity, and from its thermal efficiency the cost of the 
steam generated. That the best way of economising coal is 
to have a good stoker is an erroneous idea. These experi- 
ments clearly prove the contrary, especially Nos. 2 and 3, 
where the efforts of the stoker were frustrated by the con- 
siderable admissions of air. 

According to experiment No. 1, an excess of } per cent. of 
air is sufficient to insure good combustion. More air, 
although it prevents loss by unburnt gases and soot, causes a 
greater loss of heat to the chimney, while at the same time, 
unless the layer of coal is kept thin, the stronger draught 
will produce a further excess of air by the porosity of the 
brickwork. But with air-tight flues the excess of air can be 
increased @ little, without acting injuriously on the efficiency, 
if smokeless combustion be desired. 

Priming.—The moisture in the steam, according to these 
cesults, isso emall that the mean here given may be safely 
applied to all other boilers. We cannot deduce from them 
how the different boilers would work if they were still more 
forced; but we may conclude that it would be possible in all 
-— to draw off and separate the priming water from the 
steam, 


Gases.—The great importance of analysing the hot gases,| ” 


to show the chemical actions taking place, have been con- 
firmed afresh by these tests. Light has been thrown upon 
& factor which, although it greatly influences the efficiency 
of boilers set in brickwork, has not Bow sufficiently recognised. 
More systematic and exact observations than it was possible 
to make on this occasion ought to be carried out, to deter- 
mine whether the leakage of air through the brickwork can 
really be so considerable as these experiments appear to prove 
On page 528 is given a graphic representation of these boiler 
tests. Not only are the six trials given, but the seventh is 
added, made with Rinne’s patent on boiler No. 1. Com- 
paring the direction of the lines A B and CD, it will be 
noticed that with the increase in the quantities of air drawn 
into the flues in the various tests, there is a corresponding 
regular decrease in the boiler efficiencies. 
The following is Dr. Bunte’s chemical report :— 
Chemical Analysis of one Sample of Coal used during the Trials, 
Sa) ae. Gn: asy-de) 00 ea S89,” an 


formule is 13,856 T.U. The percentage of coke in the coal, | 
after it was dried in the air, was 79°30 per cent., or equal to :— of 











Fixed carbon .. .. .. «. «oe «» 7847 per cent. 
One Volatile substances . .. .. «. «- 20°23 Po | 
Gs bc ce ee thee ne. a8 5°83 a | 
Water .. 047 He | 
100 00 
Grate Products, 
Moisture—or loss of dryness—at 230deg. Fah. 041 to 0°63 percent. 
bustible subst —pureash .. .. 7057 to 52°30 ,, 
Combustible substances era. ts 
Tohel. oc: a0 leg. vo SARIS | 5 


The writer of this abstract was present during some of the | 
trials, and can confirm the care that was taken to insure | 
accurate results. 








LETTERS TO THE EDITOR. 


(Continued from page 523.) 


THE INDICATOR CARD OF THE OIL ENGINE. 


Sin,—At the present time the progress made in oil engines 
establishes them as of paramount importance. It occurred to me 
that it would be of interest for the purposes of comparison if the | 
indicator card of the oil engine was subjected to the same treat- 
ment as that of other prime-movers. This is the object of this 
letter. The indicator diagrams referred to were taken from a 
12-horse power oil engine, the latest form of the “ Priestman” 
type. In this particular form of oil engine, the oil is fed in the | 
form of a spray cloud, mixed with a definite proportion of air, into | 
a vaporiser or heater, this being kept hot by the products of | 
the previous exhaust. This spray cloud of minutely fine oil 
particles floating in air, and heated to 260 deg. Fah. (approx:), isa 
highly explosive mixture, is drawn into the working cylinder, com- 
pressed, and exploded by electric ignition. The cycle used being 
the ordinary ‘ Otto,” i.e., one explosion or impulse for every two 
revolutions of the crank shaft. Inasmuch as the diagram taken 
from explosive engines is of a very complicated form, great care 
should be exercised in choosing a suitable indicator and gear, 
A stiff spring and small inertia of moving parts is to be aimed at 
in the choice of indicators, otherwise three or four different 
diagrams may be taken, and then it is difficult to compute the 
indicated horse-power, The general form of diagram obtained is 
as shown in Fig. 1. The expansion part of the curve nearly always 





Fig 1. 
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takes a wavy form. To arrive at a correct mean of these waves, I 
join the highest and lowest points of the curve, and bisect the 
vertical ordinates as shown. 

The indicated horse-power computed from the original diagram 
and the corrected diagram will be the same. 

Expenditure of heat.—Since 772 foot-pounds is 1 thermal unit 
(B.T.U.), therefore 1-H.P, = 39:20 _ 49-746 BTU, 
Therefore 12-H.P. = 512-952 units of heat developed per minute. | 
Taking 0°80 lb. of oil as used per I.H.P. per hour, and the caloritic 
value of Daylight oil being 19,700 Th.U. per pound, 


the thermal efficiency = 427% x 0 _ "162; | 


(reckoned on the LH.P.) 19,700 x 0°80 — | 


the highest thermal efficiency of any gas engine and producer | 
being not more than 14 
The diagram of piston velocity.—This is obtained at the same | 
time as the diagram of turning effort. The linear curve of piston | 
velocity is drawn using Cartesian co-ordinates, whilst the polar 





} 
| 
| 
| 
| 
} 


per cent. | 


The heating value of the coal reckoned from ordinary | difference of pressure on the two sides of the piston during one-half 
of a revolution, Another correction yet has to be made: the inertia 


the reciprocating masses which is found from the formula 
wv? 1 
owe 

In the present case 


per square irch of piston area. 


W is taken as 224 1b,, being the weight of piston, half cf piston-rod, 


and crosshead. 


V is 156°3 revolutions per minute, or 9°55ft. per second, 


g is taken as 32-2, 
R is the radius of the crank—7in. 
A is the area of piston of 10#in. diameter. 
From this a virtual pressure of 121b,—caleulated—per square 


/ds per 3g in 


Fig3 


Pressures 





Atmos Line 





Volumes — 


inch of piston area is, during the early half of the stroke, used only 
in accelerating the reciprocating masses, and during the latter half 
of the stroke is the pressure required to retard them. This forms 











[o%2 


virtually an addition to the gas pressure. Thus the dotted 


| diagram A BC D is obtained, and is the diagram of pressure on 
| crank pin, Fig. 4, 








From the diagram of pressure on the crank pin, or pressure trans- 
mitted along the connecting-rod, to the diagram of crank-pin effort, 
Fig. 5, which represents the tangential force on the crank pin 








Diagram of 
Crank Pin Effort 





Circumferential & Central Radial 
\ Diagram of Crank Pin Effort 





curve is exactly the same only using polar co-ordinates. This will 
be readily understood from Fig. 2, 
OD =crank, D R connecting-rod. 

ODT is a triangle of velocities, and for every position of the crank 
OD, distances as OT will represent the velocity of the piston. 
These distances set off as O T! on the respective crank positions— 
radii vectores—form the polar curve—set off on the respective posi- 
tions of the crosshead as at RS form the linear curve of piston 
velocity. In order to deal with the crank efforts we must first find 
the resultant diagram, or as it may be termed, the diagram of hold- 
ing-down bolts of cylinder, that is the resultant pressures tending 
to force off the cylinder cover. In the case of the oil engine this 





Hydrogen .. .. .. 4°47 an 
Oxygen and nitrogen 4 95 (91°96 
Sulphur .. so ~ee 1°30 
Ash, &c., 478 
Water ; 8°31 

Total 100:00 per cent. 





will a 4 mean the indicator diagram taken to the atmospheric 
line. e atmospheric line is then considered as our zero line of 
pressures, The resultant diagram—Fig. 3—therefore shows the 





during half a revolution, is but’a step. The pressure on the piston 
is transmitted to crank pin by the connecting-rod. is pressure 
at the crank pin can be resolved into two; one acting entially at 
every moment to the crank pin, the other acting as a direct force 
through the crank, and only causing pressure on the bearings, the 
other causing a turning effort. 

If the pressure on the piston was constant during the stroke, and 
connecting-rod was infinitely long, 

then P, = Psina, 

A sine curve would therefore give the graphic representation. 

Taking now into account the steam pressure varying during the 
stroke and the obliquity of the connecting-rod. The diagram of 





pressure on crank pin A BC Dis — as shown in Fig. 6. 
A Dis the stroke of the crosshead, Produce O R and the perpen- 
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dicular at S to meet in I; then I is the point about which the 
connecting-rod S R is rotating at the instant considered. 
Let Ve = velocity of crank pin. 
Va = velocity of crosshead. 
Vv. _ SI 
Vv. RI 
» = ordinate of diagram A BC D. 
{st t = tangential effort at R. 
Work done by p = work done by “‘/.” 
op Va = Ve, 
Make Rx = p, draw nik lel RS, 
ts Be 
p R11 Rr 
.¢286 
Tangential effort ‘‘¢” vanishes at dead point. 
fn the circumferential diagram of crank pin effort ¢ is drawn 
round the circumference and radially outwards from crank pin 
circle, substantially as shown. Central radial diagram / is 
measured from the centre O of the crank pin circle and radially 
corresponding to its definite position with regard to the crank. 
The theoretical diagram of crank pin effort is one in which the 
effort isa maximum and practically constant at the middle of the 
stroke, and gradually decreases to zero at each end of the stroke. 
The correction due to the centrifugal force, which is a, i 
at either end of the stroke, does not follow a straight line law, as 
the velocity of piston V is not constant throughout the stroke. 
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The next point is the determination of the laws of the expansion 
and compression curves and then deducing temperature curves, 
and, as far as I am aware, no results have yet been published. 
—— diagrams have been treated, but one example here will 
suffice. 

In all engines for the expansion and compression portions of the 
stroke, a law such as p v* = constant holds true for the working 
fluid. Hence, log. p + x log. r = constant. 

From this equation, if values of log v be plotted as abscisse and 
log p as ordinates, the loci of the points thus obtained will form a 
straight line, Fig. 7, from which the index » is easily obtained :— 


Absolute Total volume, 
pressure, including clearance, Log. P. Log. V. n. 
P. lbs. V cubic fret. 
146°73 2. .. 074360 .. .. 2°16652 .. .. 1°68949 
1°566 
mB. . OOM... » CIDE . . OOM 
f 1°€61 
305°38 .. .. 0°5340 .. .. 2°02255 .. «2 1°72758 
1°329 
8°78 .. .. OOS .. oo 1OOT .. .. 1°78855 
1-192 
77°43 oe =e ©=60°6810 1°88891 .. .. 1°83315 
1-449 
66°73 .. .. O°7546 1°S82432 .. .. 1°87772 
1°192 
59°73 .. .. 0°8281 177619 .. .. 1°91808 
: 1°623 
53°0B 4. «. O'OOIG .. .. 1°7168S .. «.. 1°95 
1°370 
46°73 .. .. 0°9751 1°€66960 .. .. 1°98905 
1°231 
42°73 .. .. 1°0486 1°63073 .. .. 0°02061 
1°448 
38°73. 1°1222 1°58805 .. .. 0°05007 .. 


Mean value of x» = 1°42. Hence p vl # = constant. Theclear- 
ance volume is 0°4236 cubic feet. 

The compression part of the diagram has been similarly treated, 
and the mean value of x determined. 

x = 1°33 for compression portion of diagram. 
1°33 . . . 

p” = constant for compression portion of diagram. 

The following indicator omme — Fig. 8—is taken from 
Professor Unwin’s “ Trials of Petroleum Engines,” because exhaust 
temperatures are given, I have been unable to measure the 
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exhaust temperatures in an oil engine of 12-horse power, because 
eee are too high for the ordinary mercurial thermo- 
meter. 
__At point I there are mixed “2101 cubic feet of exhaust gas at 
531 deg. Fab., with a fresh supply of air and oil at a temperature 
of 268 deg. Fab. 

The resultant temperature of the mixture is first determined. 

Then since the same weight of gas is dealt with from I to 
exhaust X, 

a is constant. 
In one stroke the proportion of exhaust gas, namely, CO., 


H,0, air at 531 deg. Fab. present is a = "347 of exhaust gases, 
7 
and fresh supply = °653 of C-H,, (Royal Daylight oil) and air at 


268 deg. Fah 
Air used per cycle = ‘0476 1b. actually measured, 
Oil used per cycle = -00108 Ib. actually measured, 
Thermal capacity of supply = «.s.t. 
Thermal capacity of air 0476 x +2375 x 268 
+ Thermal capacity of oil 00108 x 3112 x 268 
3°0297 + -09007 
3°12 = thermal capacity of 
supply. 


itn 


| 2° 


Exhaust gases are present in the following proportions :— 


agele — Tagae? 
CO, = FS % "02586 Ib, 
171 , 
2.02 —.. x 4 ‘ 
‘ disp X "02586 Ib 
Air = 557°3 x .09586 Ib. 
617°2 


wad these are at a temperature of 531 deg. Fah. 
Thermal capacity of exhaust— 


531 “02586 
= pao (42°8 x +216 + 17°1 x 14°8 + 5573 x +2375) 
= 3-248 Th.U. 
Total thermal capacity, exhaust, and supply— 
: = 6:368 Th.U. 


Total heat before mixing = resultant temp. x w x 3 
6°368 
0745 x +2375 
= 360 deg. Fab. 
Absolute temperature T = 360 + 460 = 820 deg. Fab. 
At point I. in diagram — 
P = 10°601b. absolute, 
V = 0°6052 cubic feet. 
+, PV _ 10°60 x 0 6052 


Result temp. ¢ = 


1. “$50 = constant 
= 0 007824, 
log. C = 3°89340, 


Therefore, knowing this constant, take any other pressure and 
corresponding value of temperature T can be determined. 


Volume of cylinder, in- Absolute pres- Nooling 
cluding clearance. sure . CR © = 18). Costing. 





Cubic feet. P Ib. 

‘ ne. 20..-.-= 
‘ 18°60 .. 40 ..— «. = 
‘ i oo = 
: 7°7 551... 486 1. 
“2 182-7 $272 .. 8157 .. 6814 
“ 119°7 $248 .. 8128 .. 2810 
5 100°7 8080 .. 2965 .. 1482 
: 90°7 .. 8020 .. 2905 .. 1283 
. 727. la a .. 
, 62°7 9748 .. 2628 .. 985 
0°45 53°7 2627 .. 2512 .. 987 
0°50 46°7 2598 .. 2408 .. 9093 
5. een aS 7 ee 
O-S8exhaust .. 86°7 .. 2260 .. 2145 .. 


It is to be observed that higher temperatures are obtainable in 
the oil engine than either in the gas or steam engine for corre- 
sponding pressures ; hence a greater thermodynamic efficiency will 
result. This result has also been proved by Professor Aimé Witz, 
of Lille, who says that in the petroleum engine where no loss is 
involved in working a producer, the thermodynamic efficiency may be 
expected to be more than double that of a steam engine and boiler. 
He finds the thermodynamic efficiency of a steam engine and boiler 
7-0 per cent.; gas engine and producer, 12°7 per cent. 
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2 
Length of Cylinder 


The Cooling Curve shown in Fig. 9 is obtained by assuming that 
| “the rate of loss of heat from the fluid to the cylinder is propor- 
tional to the excess of temperature,” i.c., (‘—115) deg. Fah., since 

115 deg. is about the temperature of the cylinder or water jacket. 
If H is the quantity of heat lost by the fluid to the cylinder’s walls 


in time T T t — 115 deg., and is the rate of loss of heat per 
second. 

Since the velocity of the piston is proportional approximately 
to the ordinates of the eo drawn—see second figure—and, 
of course, is equal to T" 

_ OE H 
H , = — . 
ence n> , 


H is the rate of loss of heat per foot travel of piston ; (or simply) 


Temperature curve ordinate divided by the semicircular curve 
ordinate give you the ordinates of cooling curve. 

Determination of the heat reception curve.—The value of ‘‘j” has 
first to be determined, and is found by the following rule :— 
Sum the weights of each constituent gas by its specific heat at 
constant pressure ( K, ), and divide this by the sum of the weights 
of each constituent gas by i specific heat at constant volume (Ky). 


Symbolically, “7” = = ~ K. 
Before combustion. —The charge } peat in the cylinder of the 
oil engine at the end of the forward stroke is: charge drawn in + 
the charge left by the preceding exhaust. 


Charge drawn in— 
Weight in Ibs. Ky w Kp 
Air(measured) .. .. 0°0476 -- 0°28/5 0011305 
Oil . Heh Se 0°00108 2. 0°4106 00044345 
Charge left in clearance volume— 
Air 557°8  -92586 .. 0°2375 .. 00955454 
617°2 
Steam pa *. x “02586 0-4750 .. 0700034082 
phe 
Carbon dioxide 425 \ -92586 .. O-1712 .. 0°0008879 
617-2 
> « K p = 0°01802207 
Similarly, 
Charge drawn in— 
Weight in Ibs, KE, wK, 
Air (measured) .. .. 0°0476 «. 0°1685 0°0 8021 
Oil i a 0°00108 ..  0°8410 00008683 
Charge left in clearance volume— 
Tce ple Se, pe % 0702586 .. 0°1685 .. 00089846 
Meelis. wubb: sueteics ers x 002586 .. 0899 0-0c028586 
7 
Carbon dioxide .. 3s x 0°02586 ., O°1T712 0-coosses 
D w Ke = 001297806 
Ss 018022 
«jo de Kp _ ‘01 = 1-388 
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Hence adiabatic operation for petroleum engine usj 
Daylight oil, Bine using Royal 
p 1388 = constant, 

External work may be expressed as 
c _ Ke (Tv oat T ). 
l-x F , 
Ky (T, — T)). 
internal work _ 1 — x 
Than, external work  — 1 
Total heat expended is the sum of the internal and extern; 


Internal work done is 


which is a constant ratio, 





4 . : £ al wor 
The ordinate being the “ pressure equivalent, k, 
‘. --nr prn 
A= ptp = pp. 
i } / 1 } Sak 
= - 0077p 
ph 
- 11°30 
~ 10°37 
- 8'lt 
- 6°83 
- 5°96 
- 5°14 
—~ 4°60 
- 4°00 
3°60 
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From this diagram—Fig. 10—as x > 1 the temperature falls, 
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and part of the external work is done at the expense of the 
intrinsic energy of the working fluid. 
J. F, Conrapt, Stud, Inst. C.E, 





IRRESPONSIBLE DETECTIVES, 


Sirn,—Io your issue of June 8th, when writing on the United 
States armour-plate scandal, you justly condemn the American 
method of inspection, and conclude the second paragraph of your 
leader by asking, ‘‘Can we conceive the English Government 
allowingsuch relations with our manufacturers to be contemplated !” 

In reply to this question I beg to quote the following specimen 
from the report of one of H.M, Inspectors of Mines for 1893, 
recently issued :—‘‘ During the year I have received a number of 
workmen's complaints, both anonymous and signed. In all cases 
they have received the earliest possible attention. . . . Such 
communications, whether anonymous or signed, receive equal 
attention, and are always treated as confidential information, but 
I —_ repeat that such lettera should specify the nature and 
locality of the complaint as a guide to the Inspector when visiting 
the mine; for it is clear that few workmen can have sutticient 
knowledge of the ramifications of the whole mine, and understand 
its work so as to enable them to make a general complaint of mis- 
management and neglect. The workmen of this district 
have no ground of complaint with respect to the communications to 
the Inspector of Mines, for all are treated alike and investigated.” 

He also refers to the power of inspection by workmen given by 
General Rule No. 28, and says that ‘‘ with few exceptions no such 
inspections are made,” and he might have added that when they 
are made it is only for purposes of espionage, 

The scandalous encouragement thus given to spiteful workmen 
would have resulted in a savage roar at Westminster from the 
**Labour” members if, for example, detectives had been sent to 
work amongst colliers to get evidence of gambling, obscene and 
threatening language, &c, Xe, 

It has been well known to colliery managers for some time that 
a considerable part of the Mines Inspectors’ work is due to anony- 
mous and false reports; and speaking from the cases | know of, 
there has not been in one single instance any ground for these 
reports. One of this class was sent from one colliery a fortnight 
ago to “‘ pay off” an under-manager for doing his duty. 

I would suggest that a parliamentary return be made of the 
following :—{1) Total number of workmen’s complaints to Inspectors 
of Mines, (a) anonymous, and (/) signed ; (2) how many cases were 
considered worthy of investigation ; (3) how — were 
justified. NGINEWRIGHT, 

June 11th, 








THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 


Business in the iron trade, with especial reference to the pig iron 
branch, continues to show slight signs of improvement. Stocks 
of crude metal are very low, and this week buyers entering the 
market to satisfy their requirements have had to pay dearer rates 
than was the case a fortnight back. Staffordshire cinder pigs are 
firm at 37s. 6d. to 38s.; part mines, 42s, to 42s, 6d.; and best, 
5fs. to 57s. 6d. Agents of Midland material quoted 39s, 6d. to 
41s, for Northamptons; 42s. to 43s., Derbyshires ; and 43s, to 44s., 
Lincolns, For Staffordshire cold-blast pig iron the price is un 
changed. 

With reference to finished iron, the principal orders on the 
market relate to home came, but makers are hopeful that 
the second half of the year will show greater activity as regards 
export cust Galvanised sheets, doubles, are this week £9 15s. 
to £9 17s. 6d., and £10 for delivery, f.o.b., Liverpool or equal ; and 
black doubles, £6 10s. nominal. Iron hoops are rather brisk at 
£6 10s.; constructive angles, £6 15s.; thin strip, £6 10s,; bedstead 
angles, £5 15s.; small rounds, £6 to £6 5s.; nail rods, £6 1ds.; 
ont gas tube strip, £5 15s, For bars a more buoyant demand has 
been expressed, both for second and common qualities. The 
latter are £5 10s. per ton ; merchané sections, £6 to £6 10s.; and 
marked, £7 10s. The steel works continue busy, and for new 
business makers will not accept less than £6 for small bars; 
£5 7s. 6d., girders; £4 7s, 6d., billets; and £4 5s., blooms. 

The two blast furnaces erected by Mr. G. Addenbrooke, the 
former proprietor of the Bedworth Coal and Iron Company, 
Warwickshire, are being pulled down, the engines, boilers, and 
other ironwork having been purchased by a Sheffield merchant. 
They were erected in 1872-3 at an enormous cost, and one of them 
has never been used for the purpose for which it was built. 

The recent placing by a mag acm firm of pipe makers of an 
order for steel for 2600 tons of large-sized water pipes with 
Messrs. Bolckow, Vaughan, and Co., has been the subject of a 
correspondence here with a view to arrive at the relative position 
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* hire and the North of England as steel makers, It 
‘ Horde 'the case of the ohief Staffordshire steel-making 
pm who quoted, their rolls were not wide enough for such large 
wie and in quoting they had to consider the cost of new 

Is and accessories. This, therefore, increased the Stafford- 
aie price conaiderably, and gave the Middlesbrough firm a 
natent advantage. and common charges at the 

taffordehire steel mill would also be much heavier than in 
the North—perhaps double—owing to the much smaller make, As 
small a difference in price as 6d. per ton in the tender will some- 
times, it is said, decide a steel or engineering contract in a keenly 
competitive period like the present. It is urged, therefore, that 
the history of this order is no proof of Staffordshire’s inability to 
make steel ata profit. Indeed, it is said by those who ought to 
know, that at the present time the leading local steel plants are 

ing well, 

m + necessity which, in consequence of increasing competition 
and low prices, many manufacturing concerns are now finding 
themeelves under of taking up other branches of metalliferous 
wroduction than those for which the works were —,. laid 
a was prominently referred to by the chairman of 8. Heath 
and Sons, Birmingham, on Tu ay. He congratulated the 
shareholders on a 9 per cent. dividend on the ordinary 
shares, but said the good results of the year, which would 
be a surprise to many ple, were not entirely due to the 
manufactures upon which the company mainly depended. 
The bedstead and other kindrea trades, on which they 
mainly relied, had been so depressed that they had had to turn 
their attention to articles outside. ‘They had been able to adapt 
their machinery to the circumstances with most satisfactory results, 
Everything was now paid for, and the company were ready for any 
emergency that might arise. If, in the face of a bad year, the 
company had produced such satisfactory results, he need not say 
how much better they would do with improved trade, 

The rating of machinery question still one much attention 
here. Some of the loval opponents to the Rating of Machinery 
Billare pointing out that there is no sufficient necessity for legisla- 
tion, and orging that there is no uncertainty in the present law. 
The supporters of the Bill, however, show that this is just opposite 
tothe facts, and point out that one of the leading opponents of the 
Bill, the late Attorney-General—to say nothing of the report of 
the Select Committee of the House of Commons—states that there 
is great confusion, and admits the necessity of settling the question 
by legislation, How great this confusion is, can be seen by refer- 
ence to the reports of the Select Committee of 1887. The Court of 
Appeal is, itis urged, of opinion that tenants’ machinery is not 
rateable, and it is even said that some of the most active upholders 
of the Bill up and down the conntry are to be found among assess- 
ment committees themselves, these bodies desiring some definite 
legislation to guide them, 

lam glad to hear that a fair amount of success is attending the 
appeals of the Wolverhampton manufacturers before the Union 
Assessment Committee against the heavy increased assessments 
which have lately been levied upon their works, The proceedings 
are being conducted in a, but I learn that some very large 
deductions have been allowed in certain cases—in one instance, 
that ef a leading iron works in the district, the reduction being as 
much as £1000 on a@ re-assessment of £4' After they have 
obtained all they can from the Assessment Committee, it is open 
to manufacturers to appeal to Quarter Sessions, and there is no 
doubt that in some instances this course will be taken, the manu- 
facturers being very dissatisfied at the manner in which their 
machinery has been treated, 

An interesting experiment with a view to prevent steam boiler 
incrustation has just been made by the engineers to the South 
Staffordshire Mines Drainage Commissioners. With an idea to 
counteract the effects of acid water on the boiler plates at one 
of the leading engine houses, a portion of the inside of one of the 
boilers was painted with soapstone paint, which had previously 
proved successful in preserving ironwork under water in the pits. 

e part — which this experiment is being tried had previously 
been attacked by acid, and upon examination after a few weeks’ 
trial, it has been found (1) that the paint remains and resists the 
acid, and (2) that the small quantity of oil in the paint has not led 
to any blistering of the plates. The Commissioners are to be 
congratulated on the solution of this very troublesome difficulty, 








NOTES FROM LANOASHIRE. 


(From our own Correspondent.) 

Manchester,—The position generally throughout all branches of 
industry connected with the engineering, iron, and coal trades of 
this district continues about as unsatisfactory as it could well be. 
A prevailing want of confidence in the future checks all operations 
that can in any way be held back; in the iron market there is 
from week to week only a dull, dragging sort of business, with 
steadily weakening prices, whilst in the coal trade there is again 
an unsettled, uneasy outlook with regard to the wages question, 
The chairman and secretary of the Coalowners’ Federation, in 
accordance with the rules, have proposed a joint meeting of the 
Conciliation Board to consider a reduction in wages, but the 
miners’ officials have raised a quibbling objection to the form in 
which the request for this meeting has been made, and although it 
has been formally convened to be held in London next Tuesday, 
the miners’ representatives decline to attend, this policy being 
pursued with the object of delaying by any means, and as long as 
possible, any consideration of the present rate of wages, 

Business in the iron market continues extremely slow, and 
although there was a fair average attend on the Manchester 
Exchange on Tuesday, pig and finished iron makers generally 
report an absence of business of any real weight giving out. 
Lancashire makers still quote nominally on the basis of about 40s. 
for forge, to 42s. for foundry, less 24 at the works, but except 
where they sell occasional small parcels of foundry to special 
customers, they are at these figures al ther out of the market, 
and in forge qualities are just now selling practically little or 
nothing. District brands continue to be offered here at excessively 
low figures, without, however, bringing forward buyers for any- 
thing like quantities. Lincolnshire does not average more than 
39s, for forge, to 40s. for foundry, net cash, delivered, equal to 
Manchester, and for prompt delivery, under even these low 
figures has here and there been accepted. For P.G. foundry, 
Lincolnshire makers have taken 43s., less 24, and Derbyshire 
foundry is quoted at about 45s. to 46s., net cash, delivered Man- 
chester, With regard to outside brands, the impending strike of 
Scotch miners necessarily has some ae endency, but no 
better prices are obtainable in this market, and there is still keen 
underquoting where any business comes forward. Delivered equal 
to Manchester, foundry Middlesbrough scarcely averages 
more than 43s, 7d, to 43s, 10d., net cash, whilst Eglinton could 
still be bought at about 45s, 6d., net prompt cash, delivered at the 
Lancashire ports. 

Manufactured iron makers in most cases report that they have 
great difficulty in keeping their forges going from hand to mouth 
more than about half-time, but their quoted rates remain 
unchanged. This, no doubt, is in a considerable measure due 
more to the fact that there is really no sufficient inquiry stirring 
to afford any real test of what makers might be prepared to accept, 
if anything like favourable specifications came forward, rather 
than to any real firmness in the market. For delivery equal to 
Manchester, £5 10s. for Lancashire to £5 12s. 6d. for Staffordshire 
bars remain the general quotations, with Lancashire sheets £7 to 
£7 5s., and Staffordshire £7 5s, to £7 10s., and Lancashire hoo 
are still quoted at £5 17s. 6d. for random and £6 2s, 6d. for special 
cut lengths, delivered Manchester or Liverpool. 





In the steel trade the business doing continues extremely limited, 
with a generally weak tone in prices ; ord found: 4 

do not a 

net cash, wi 


ematites 
ore than 52s, 6d., less 24, ord ic billets £4 
steel boiler plates quoted at £6 bs, to £6 7s, 64., 





and bridge and tank plates obtainable at £5 15s, to £5 17s. 6d. 
delivered in this district. 

Only a slow, hand-to-mouth sort of business still comes forward 
in the metal market, but for manufactured goods list prices are 
maintained at late rates, 

The position in the engineering industries, as reflected in the 
reports issued by the trades union organisations, still shows .no 
movement whatever towards any improvement. In_ the 
monthly report just issued by the Amalgamated Society of Engi- 
neers, the returns as to unemployed members remain practically 
the same as those of the previous month, still showing nearly 
9 per cent. on the books in receipt of out-of-work support, whilst 
the reports from all the principal centres throughout the country 
continue most unsatisfactory, the position being returned 
with dingly few ptions as either only very moderate, 
bad, or very ‘bad. The returns of the Steam Engine Makers’ 
Society also show that the number of unemployed members 
remains practically unchanged. If anything, in both societies, 
there isaveryslight decrease, which may betaken as indicating that 
the position gets no worse, but not sufficient to indicate any im- 
provement, Here and there amongst machine tool makers I hear 
of rather more work of a special character stirring, but the general 
run of engineering continues extremely quiet, and the principal 
locomotive building works in the district are almost at a standstill, 
owing to the continued absence of orders coming forward. In fact, 
it is practically owing to the large number of men thrown out of 
employment by this one firm that the returns of out-of-work 
members in this immediate district continues so much above the 
average. Boiler makers still report rather more orders stirring, 
and some of the leading machinists are being kept fairly well 
supplied with work, 

he condition of the coal trade is one of extreme depression, 
and, with plentiful supplies of all descriptions on the market, 
prices show a continued weakening tendency. There is no 
actually general quoted reduction upon late rates, but to a 
very large extent prices have during the week been easing 
down about sixpence per ton, and do not now average more 
than 11s, to Ils. 6d. for best coals, 9s. 6d. to 10s. for seconds, and 
about 7s, 6d. to 8s, per ton for common house coals, at the pit 
mouth, Only a very slow demand is reported for the lower 
oe of round coal for iron-making, steam, and general 
manufacturing purposes, and these are also easier, in most cases, 
to a similar extent as the better qualities, prices now averaging 
about 7s. to 7s. 6d. at the pit mouth. As regards gas coals, there 
are so far very few contracts of any great weight actually settled, 
and the advance of 6d. to 1s. per ton which has been talked of 
seems scarcely likely to be realised to any considerable extent. In 
locomotive fuel and supplies for railway companies, however, 
advances of 6d. to 9d. have been obtained upon last year's low 
rates, the pit prices which have been obtained ranging from 6s. 9d. 
for ordinary locomotive steam coal up to 7s, and 7s, 3d. for the 
better qualities, suitable for gas-making purposes. 

In engine classes of fuel supplies are ee, notwithstanding 
the limited production of slack, and with low sellers from outside 
districts prices are scarcely so firm. Common slack is readily 
obtainable at 5s. to 5s, 6d., with best sorts quoted at 6s, to 6s, 6d. 
per ton at the pit mouth. 

In the shipping trade rather an increased business is stirring, 
but very low prices are being taken, the official quotations having 
been reduced 6d. per ton during the week, and 83s, to 8s. 6d. per 
ton are now the average figures for Lancashire steam coal, 
delivered at the High Level, Liverpool, or the Garston Docks. 

Barrow.—The past week has seen no change in the condition of 
the hematite pig iron trade, and makers in the North of Lanca- 
shire and in Cumberland have not done much in the way of busi- 
ness, The consumptive demand remains about the same, and 
prospects of an increased demand are poor indeed, The consump- 
tion on home account keeps fairly good, but on general foreign 
and colonial account it is icularly bad, and the business 
offering is exceedingly limited. Prices have fluctuated somewhat. 
Early in the weel: warrant holders were quoting 44s. 04d. per ton, 
but since that time they have dropped again, and 43s, 8d. is now 
the ruling quotation. Makers, on the other hand, have been 
steady in their quotation of 45s. per ton net, f.o.b., for parcels of 
mix bers of B iron, but in some cases as low as 
44s, 6d. per ton is being quoted. The stores of warrants continue 
to increase, a further 780 tons having been added this week, 
bringing the total held up to 147,951 tons. Thirty-six furnaces 
are blowing in North Lancashire and Cumberland. 

Steel makers at Barrow are fairly employed in some of the 
departments, Some fair orders are held for heavy sections of rails, 
and the mills will be pretty busy for a week or two. The demand 
for rails is, however, not by any means good, and orders are diffi- 
cult to get hold of. Heavy sections are quoted at £3 15s. per ton 
and light and colliery sections at £5 5s. and £5 10s, respectively. 
The demand for steel shipbuilding material is fair. The mills at 
Barrow are fairly well employed on orders booked a while ago. 
Ship plates are quoted at £5 7s. 6d., angles at £5 10s., and boiler 
plates at £6 per ton, The business offering in the other sections 
made in this district is exceedingly small, 

Shipbuilders and engineers are well employed in every depart- 
ment. Builders are contracting for new work, but no new orders 
are reported. 

The demand for iron ore is quiet, and practically confined to 
local smelters. Average sorts are quoted at 8s. 6d. to 9s. 6d. per 


ton. 

Coal and coke find a pretty good sale. East Coast coke is still 
quoted at 17s. per ton delivered, 

The shipments of iron and steel for the past week represents in 
the aggregate 27,635 tons, as compared with 12,073 tons in the 
same week of last year, an increase of 15,562 tons. The exports to 
date stand at 341,032 tons, as compared with 314,140 tons last 
year, an increase on last year of 26,892 tons. 














THE SHEFFIELD DISTRICT. 


(From our own Correspondent.) 

THE May returns of the Hull Chamber of Commerce exhibit 
increased business with that port. The total weight sent from 
Yorkshire collieries to Hull was 171,856 tons, as compared with 
103,408 tons for May of last year. For the five months of the 
year the weight of coal forwarded to Hull amounted to 756,168 
tons, as compared with 585,720 for the similar period of 1893. 
Steam coal, of course, has been the cause of this brisk business, 
and, as may be seen from the figures, the trade which drifted 
elsewhere during the troubled period in the South Yorkshire dis- 
trict is returning. There has been a large trade done with foreign 
countries from Hull, viz., 54,528 tons, as compared with 24,510 
tons for May of last year. For the first five months of the year 
Hull forwarded to distant markets 237,446 tons, against 147,650 
tons during the completed period of last year. Sweden and 
Norway has taken the largest individual tonnage, with a weight 
of 19,132 tons for the month, and 91,002 tons for the five months, 
as compared with 12,551 and 45,800 tons respectively. The next 
largest market is Russia, which took 11,582 tons for May of this 
year and 29,220 for the completed period. The monthly business 
with Hull and the Humber ports has about trebled, and the trade 
done during the five months is nine times as great as when the 
dock strike paralysed trade, 

Coal quotations do not vary much at present. Silkstone house 
coal is from 9s. 6d. to lls. per ton; Barnsley softs, 8s. 6d. to 
9s. 6d. per ton ; inferior qualities, 1s. per ton easier. Barnsley 
hards, 7s. 9d. to 8s, 6d. per ton; Parkgate and other qualities, 
from 7s. per ton. Manufacturing fuel in fair demand at 4s, 6d. to 
5s. 6d. per ton ; smudge and small coal ranges from 2s. per ton. 
Coke dull at 9s. 6d. to 11s, 6d. per ton. Steam coal keeps in very 

request, tracts have been maintained more firmly than 
was at one time anticipated. 








Further armour-plate orders have been received on account of 


the naval programme of the Government by Messrs. John Brown 
and Co,, Messrs. ( ha-les Cammell and Co., and Messrs. Vickers, 
Son, and Co. ‘Th: se fresh orders are for the conning towers and 
the casemate armour of her Majesty’s ships Magnificent, Majestic, 
Renown, Powerful, and Terribl . Additional work is anticipated 
on an early date. 

Business is again quieter in iron and steel. Hematite pig iron 
is very languid at 51s. to 52s. 6d. per ton ; common forge iron is 
rather brisker at 38s, per ton. Bessemer billets fetch from 
£5 7s. 6d. to £5 103. per ton; bar iron inactive at prices quoted 
last week, Railway orders are scarce, the companies limiting their 
requirements to what they cannot do without. Several of the 
foundries are well employed ; the boiler-makers are generally well 
off for work, 

The exports of cutlery during May amounted to £155,157, as 
compared with £186,541 for May of 1893. The chief cause of the 
decrease is the falling-off in the United States market, owing to 
the uncertainty about the Wilson Tariff Bill. The value sent to 
America last month was only £8520, against £22,480 for the corre- 
sponding month of last year. The other decreasing markets have 
been Russia, Germany, France, Spain, and Canaries, foreign West 
Indies, Chili, British Possessions in South Africa, British Posses- 
sions in East Indies, Australia, Argentine Republic, and British 
North America, The only markets showing an increase are 
Sweden and Norway, Holland, Belgium, and Brazil. For the five 
completed months of the year the value of exports was £752,424, 
as compared with £867,137 for the corresponding period of last 
year. In steel—unwrought—the value of exports £155,069, against 
£165,436. Here, again, the diminution is mainly owing to the 
drop in the United States market, which fell last month to 
£22,135, against £33,512 for May of 1893. Russia fell to £15,937 
from £23,958, and decreases are also reported by Germany, 
Holland, France, British East Indies, and British North America. 

If it be true that there is a prospect of the American Tariff Bill 
being settled by the end of June, Sheffield cutlers who make 
American patterns will be thankful. At present they are suffer- 
ing severely in consequence of the scarcity of work, many of them 
being unable to earn half-a-sovereign per week. The depression 
has continued so long that several of our manufacturers have 
entirely abandoned the American trade and sought new markets, 
oe change for the better which the Wilson Tariff may give them— 
and no great benefit is expected—will not induce these firms to 
return to American patterns, Local houses whose chief specialities 
are sold to the States are well prepared for the settlement of the 
Tariff question when it comes, The Germans have also been 
making stocks with a view to taking advantage of the re-opening 
of the market, and it is quite expected that the Solingen firms will 
give Sheffield makers considerable trouble in the way of work. In 
several kinds of ,table cutlery the new Tariff, as amended by 
arrangement, will actually impose higher rates than those under 
the existing McKinley Tariff, and where the duties are reduced on 
second-class goods, it is pretty certain that the Germans, with their 
iia low means of production, will underquote Sheffield 
ists. 

In the electro-plating trades the departments devoted to cups, 
shields, and other trophies for athletic contests, are exceptionally 
busy, but there is very little doing in the general trade, either for 
the country or for foreign and colonial markets. Several of the 
manufacturers state that business is at present in a more depressed 
state than it was while the coal war was on at the end of last 
season. The low price of silver is still attenuating the demand in 
plated goods, and many people who would previously have taken 
electro-plate are tempted to pay a little more and obtain their 
goods in sterling silver. 

In the edge tool trade reports are very conflicti Our largest 
house—perhaps the largest in the world—state that they have rarely 
had such a pressure of orders for all kinds of edge tools as they 
are now experiencing. It is principally for the foreign and colonial 
markets that they are now booking large orders, The country 
trade, by which is meant the markets of the United Kingdom, is 
not very active. The makers of agricultural machinery and garden 
tools have had a fairly good season, although the adverse weather 
has retarded en operations, and therefore lessened the demand 
which would have existed during April and May. There is now, 
however, pressure in goods of this sort. 

About as uncalled-for a strike as we have had in Sheffield is now 
reported at the works of Messrs. John Crowley and Co., Sheffield. 
The y is resisting a d d for an advance of 2s. per week 
all round on its labourers’ wages. The wages against which these 
labourers have struck are as follows :—Two men at 32s. per week 
of fifty-four hours ; two men at 30s.; two men at 27s. 6d.; two men 
at 24s.; two men at 23s.; two men at 22s.; one man at 2ls.; 
twenty-six men at 20s,; four men at 19s.; sixteen men at 18s.; one 
man at 17s.; nine youths are also on strike, one received 18s. per 
week, another 17s., a third 15s.; two had 14s.; one at 13s.; 
three had 12s, each. The company, fortunately, is able to con- 
tinue its operations as usual, owing to its having two large 
establishments, so that the dispute, although these things are 
always annoying, does not interfere with the execution of orders 
in any department. 











THE NORTH OF ENGLAND. 
(From our own Correspondent.) 


ConTRARY to the general expectation that the iron market in 
this district would exhibit improvement when the Scotch colliers 
decided to enter upon a strike, business has been quieter even than 
it was last week, and prices are very little more in favour of the 
sellers. Buyers continue their policy of os only what 
meets their immediate requirements, and seem to think that 
after all there will be no strike, though the Scotch miners have 
already given in their notices. The coalowners are not in the least 
likely to give the advances ; but the fact that there are so many 
non-unionists in Scotland, and that so many of the men abstained 
from voting in the recent ballot, lead to the belief that a stoppage 
—if it do occur—will be of short duration. 

Consumers of pig iron, therefore, meee this opinion are in no 
hurry to buy, and sellers are not disposed to press iron upon the 
market, for they hope to get better prices for it than are now 
possible, especially if the strike takes place. They wil! have a 
better chance of realising higher figures even if there is no strike, 
because a brisker period of the shipping season is coming on, and 
the make is to be reduced by the blowing out of several furnaces 
which need relining. These will shortly go out if there is no 
stoppage in Scotland, but if that unfortunately should occur, then 
they may be kept at work longer, as their produce will be needed, 
and higher prices will be obtainable. Under present circumstances 
there is no inducement to keep old furnaces going, as it is difficult 
to make ends meet; in fact, the working of a considerable number 
of furnaces now involves a loss. Exports of pig iron are rather 
better than were expected this month, but less is taken out of the 

ublic warrant stores, and as the make is kept up, the stocks still 
increase. The pig iron exports from Middlesbrough this month 
have amounted to 37,243 tons, as compared with 35,184 tons last 
month, and 44,231 tons in June, 1893, all to 13th. The shipments 
oversea are above the average, but in view of the probable stop- 

ges in Scotland, merchants are beginning to have more sent to 
rangemouth, and are laying in stocks, which cannot be a bad 
speculation at present prices, whether there be a strike or not. In 

‘onnal’s warrant stores on Wednesday night 98,086 tons of Cleve- 
land pig iron were held, 730 tons increase for the month. 

Prices of Cleveland pig iron are slightly better this week than 
last, for though there was some business in No. 3 G.M.B. early in 
the week, that would not be taken now, and 35s. 44d. is what is 
asked and paid. Buyers offer no more for forward than for 
prompt delivery. Cleveland warrants have dropped in price in 
spite of the imminence of a strike, which should have strengthened 





em considerably. They could not have been obtained under 
85s, 4d. cash just before the result of the ballot of the Scotch 
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miners was made known, but have fallen to 35s. 2d. this 
week, though they have risen again to 35s. 54d. The fall 
is not much certainly, but then the movement was expected 
to be the other way. For No. 1 Cleveland pig iron, 37s. 6d. 
is all that can be realised for ordinary brands; for No. 4 
foundry, 34s. 9d. is the figure; for grey forge, 34s. 3d. ; 
for mottied, 33s. 9d.; and for white, 33s. 6d. Mixed numbers of 
East Coast hematite pig iron maintain their value, and mixed 
numbers cannot be had under 44s. per ton f.o.b, The production 
of this description of pig iron has been reduced, as it was in excess 
of the requirements, and could not be made by some firms at the 
money they were able to obtain for it, while there seemed to be 
little chance of the cost being reduced. The price of foreign ore 
does not decline, notwithstanding that the consumption is smaller 
and freights are cheaper, but average Rubio still keeps between 
12s. 3d. and 12s. 6d. per ton delivered on the Tees. 

The Cleveland Ironmasters’ Association have intimated to the 
representatives of the men that they cannot see their way to give 
their assent to the proposal for the adoption of eight hour shifts 
at the blast furnaces, ey do not offer any opinion relative to 
the eight hours’ day, but are not prepared to adopt the proposal 
in the terms submitted to them by Mr. Carlton, the men’s 
secretary. That would increase the cost of producing pig iron, 
and taking into account the present condition and the immediate 
prospects of the trade, that is out of the question, it would only 
add to the loss that is being incurred at some of the works. 
Perhaps if the men had proposed to accept a > 
reduction of wages in return for the reduction of hours some 
agreement might have been possible. It has been calculated 
that the adoption of the eight hours would add at least 1s. 
per ton to the cost of making pig iron. The system has been 
adopted at the Seaton Carew Works, and is likely to be at Carlton, 
the proprietors of which are not members of the Ironmasters’ 
Association, but there has not been time enough yet to ascertain 
exactly the difference of cost. Messrs. Cochrane and Company, 
Ormesby Ironworks, propose to adopt the eight hours, when their 
connection with the Cleveland Ironmasters’ Association ceases 
in August. The ironmasters also intimate that they cannot assent 
to the proposal to stop the furnaces for twenty-four hours, in order 
that the blast furmacemen may hold a demonstration, as the loss 
and damage would be so great. The Cleveland ironstone miners 
are to hold a demonstration at Boosbeck on July 4th, when they 
will be addressed by Mr. S. Woods, M.P., and Mr. Tom Mann. They 
have been more fully employed recently than for a long time past, 
as more furnaces are working on Cleveland iron. 

The strike of moulders and pattern-makers at the engineering 
works and shipyards continues, and is seriously hampering opera- 
tions at these and other establishments, in fact a large number of 
men engaged in other occupations have had to be paid off in con- 
sequence. The executive of the men’s association will not let the 
firms whose men are on strike procure their castings from other 
places, and so more men than thoze who are directly connected with 
the strike are thrown out of employment. Some of the masters have 
been getting castings from Leeds, Bradford, Glasgow, Manchester, 
and elsewhere, but this the men have stopped, for if they 
ascertained that any firm was supplying castings to their employers, 
they at once warned such firms that if they continued to do so 
their own men would be called ont. In some cases the masters 
have got their castings from Germany. It is nearly ten weeks 
since the moulders came out on strike at the engineering works, 
and so far nothing has been done to bring about a satisfactory 
settlement. Masters do not see their way to give any advance, 
much less such an exorbitant one as the men claim. The joiners 
also coming out at the engineering works and shipyards has further 
complicated matters, and in one case it has been found necessary 
to send two vessels built in this district over to Hamburg to get 
their woodwork completed. Ordinary ironfounders have no diffi- 
culties with their men at present, but work is very scarce. One of 
the chief establishments is not turning out more than a third of 
what is produced in brisk periods, and others have never known 
trade so bad. An order for a large quantity of cast ironwork for 
the Waterloo and City Railway has been placed at Stockton. 

The dulness in the finished iron and steel trades is as t as 
ever—in fact, greater, because the strikes of moulders hamper 
operations in the shipyards, and plates, &c., cannot be taken so 
regularly, so that this reduces the output of the finished iron and 
steel works, and it helps to postpone the restoration of confidence 
amongst shipowners, who have given out very few orders for new 
vessels during the last three months. Quotations for finished iron 
and steel are the same as last reported. 

The coke manufacturers of Durham are proposing to follow the 
example of the coalmasters in establishing a combination to fix the 
selling prices, A meeting of coke manufacturers was held on 
Monday, and most of the leading firr:s were represented and gave 
their adhesion to the scheme, though some of the producers of 
special classes are not prepared to join in the movement. The 
meeting arranged the minimum price, and this does not differ 
materially from the rate now current. 

The coal trade is somewhat brisker, and is expected to become 
quite active again if the strike takes place in Scotland. The extra 
demand this week has led to the Northumberland coalowners 
putting up the price of best steam coal to 10s. 6d. per ton, f.o.b. 
Good blast furnace coke is sold at 12s. 3d. per ton, delivered equal 
to Middlesbrough, but may be expected to increase, as the supply 
is not in excess of requirements, and a greater demand will spring 
up with the commencement of the strike in Scotland. 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 

THE resolution of the Scotch miners to come out on strike towards 
the end of the present month has not affected the markets to the 
extent that might have been expected, because it is not believed 
that the strike, if it should take place, will be of long duration. 
Perhaps at no former time have the Scotch miners, all over the 
colliery districts, voted with such a result—viz., a majority in all 
localities. This is, of course, the outcome mainly of the fact that 
the miners’ societies have now all affiliated with the English Federa- 
tion, by whom a strike was decreed While a large majority voted 
in favour of a strike, there is no enthusiasm on the subject among 
the miners of Lanarkshire, and trade has been so manifestly bad 
in Fifeshire that no reasonable person there could justify a strike. 
The wages of the miners are admitted to be above the average, 
although of course considerably below what they were during the 
great strikes in England. 

The men could scarcely have chosen a worse time to come out from 
their own point of view, because July is the industrial holiday 
month, when many works are closed at least a fortnight, even the 
busiest of times. As soon after the strike as supplies of coal are 
exhausted, therefore, consumers will close their works, and intima- 
tions have in some cases already been given to this effect. Strike 
clauses now exist in nearly all contracts, and these will be largely 
taken advantage of, in order that the manufacturer may avoid a 
heavy increase in cost of production. 

The Glasgow pig iron market has been firmer, with rather more 
inquiry on the re of consumers and merchants ; but speculators 
are chary of taking any considerable share in the business, owing 
to the uncertainty that exists as to whether the miners will hold 
out or not, Scotch warrants have risen several pence per ton ; but 
there is little change in other classes of iron, Cleveland being 
indeed rather easier. 

The prices of makers’ iron are as follow:—G.M.B., f.0.b. at 
Glasgow, No. 1, 43s. per ton; No. 3, 42s. ; Carnbroe, No, 1, 
45s.; No. 3, 44s.; Clyde, No. 1, 49s. 6d.; No. 3, 46s. 6d.; Gart- 
sherrie and Summerlee, Nos, 1, 51s. 6d.; No. 3, 47s.; Calder, 
No. 1, 52s.; No.3, 47s.; Coltness, No. 1, 54s.; No. 3, 50s.; Glen- 
garnock, at Ardrossan, No. 1, 50s.; No. 3, 47s. ; Eglinton, No. 1, 
46s. 6d.; No. 3, 44s.; Dalmellington, at Ayr, No. 1, 46s. 6d.; 


The shipments of pig iron from Scottish ports in the past week 
amounted to 5800 tons, being exactly the same quantity as in the 
corresponding week of last year. Of the total there was dispatched 
to Holland 1297 tons, Germany 495, Canada 200, United States 
100, India 68, Australia 280, France 33, Italy 195, Russia 180, 
Belgium 38, Spain 15, China and Japan 110, other countries 375, 
the coastwise shipments being 2425, compared with 3387 in the 
corresponding week. f 

There is no change in the total number of furnaces in blast. The 
number producing ordinary is rather smaller, but this is made up 
by the placing of two additional furnaces on basic iron at Glen- 
garnock, where the notice given to the men to leave has been 
changed into an engagement from day to day. There are now 
forty-six furnaces producing ordinary and special brands, twenty- 
four hematite, and three basic iron, total seventy-three, compared 
with seventy-one at this time last year. ; 

Work is being proceeded with in a rather more vigorous style at 
the steelworks, but this is owing to the pressure to finish up urgent 
orders previous to the holidays, and there is in reality no change 
in the condition of this market. The same remark is applicable to 
the malleable iron trade. 

The shipments of iron and steel manufactured goods from 
Glasgow in the past week embraced sewing machines worth 
£3683; other machinery, £7826; steel goods, £10,991; and 
miscellaneous iron goods, £13,145. 

The coal market has been rather more active, and on several days 
somewhat excited, owing to the approaching strike. The shipments 
at Clyde ports have been comparatively heavy, but not quite so 
large on the East Coast. The total clearances from all the ports 
reach 161,437 tons, against 141,829 in the preceding week, and 
138,709 tons in the corresponding week of last year. The demand 
for future delivery is only moderate, and this is ascribed to the 
fact that supplies are very ample, and prices low at English ports. 
The household requirements are at this time easily met. Pur- 
chases are, however, reported to have been made on a rather 
extensive scale by manufacturers anxious to keep their works fully 
occupied until the holidays, and prices have gone up in Glasgow 
market about 6d. per ton. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


My forecast, that the East Glamorgan Railway Bill would not 
pass the House of Lords Committee, has been verified ; though on 
Saturday, when several of the notabilities interested on one side 
or the other returned to Cardiff, there was a strong impression 
that it would . It is now stated that next year another effort 
will be made, But before that I shall expect certain railway move- 
ments on the part of the Taff Vale and the Rhymney that will 
make it still more unnecessary. The Taff Vale Railway Compan 
has a line now at Aberdare Junction, which is little used, but will 
become more so, and a siding will connect it with the latest 
colliery venture, the Dowlais-Cardiff. 

The coal trade continues in a very satisfactory condition, and for 
the third week in succession, notwithstanding that a ‘‘ Mabon’s 
day ” intervened, the Cardiff exports showed an excess of 300,000 
tons on the week or 40,000 tons more than that of the correspond- 
ing week last year. 

Large contractshave been booked for the Admiralty, and amongst 
the successful I note the Cyfarthfa Company. Some of the lead- 
ing coalowners are sold until the end of the month, and on 
Change this week, Cardiff, it was evident that there was no great 
disposition to book forward for large quantities, as higher figures 
are fully expected. Best steam coal now commands lls. 3d. to 
lls. 6d.; seconds, 10s. 6d. to 10s. 9d.; ordinary ‘‘dry coal” the 
same, and small, 5s. 3d. to 5s. 6d., Cardiff. Even best house coal 
has shown an upward tendency. The latest figures are: Best 
house, 10s. 9d. tolls.; No. 3 Rhondda, 10s. 3d. to 10s. 6d.; brush, 
8s. 9d. to 9s.; small, 7s.; No. 3 Rhondda, &s, 6d. to &s, 9d.; 
through, 6s. 9d. to 7s.; small, 5s. to 5s, 3d. 

Coke prices are unchanged ; demand is more, and there are signs 
of improvement. Pitwood remains the same after some drooping, 
best wood selling at Cardiff, ex ship, at 15s. to 15s, 3d. Patent 
fuel prices, Cardiff, are 10s. 6d. to 1ls., demand improving. 
Swansea sales have been large. Last week 7500 tons were sent 
from that port to Italy, 1540 to Greece, 1610 to Algeria. 

Trade at Swansea generally has been exceptionally busy. The 
total tonnage, 73,537, if it does not beat the record, certainly 
figures as one of the highest known. It was 30,000 tons above the 
totals for the corresponding week last year. In coal, patent fuel, 
and tin-plates the increase was marked. 

At Newport business has also been good, and some notable 
cargoes have come in of iron ore, awakening the hope that better 
times are at hand in the iron and steel trades. On one day Ebbw 
Vale received 2000 tons ; the Blaenavon Company, 1750 ; and 1790 
tons to Tapson and Co. On the 12th the Ebbw Vale Company 
received no less than 5750 tons, Large quantities are also coming 
in from Cyfarthfa and Dowlais. 

Latest prices Cardiff iron ore are:—Best Rubio, lls. 6d. to 
lls. 9d.; Tafna, 11s, 3d. to 11s, 6d.; Garrucha, 11s.; Porman, 
10s. 6d.; all c.i.f. Cardiff or Newport, Mon. 

Iron and steel quotations, Cardiff and Swansea, are the same as 
last week. Swansea has been importing pig iron heavily, and I 
note that a cargo of steel rails has come in from Harrington. One 
of the principal ironmasters, speaking this week upon the iron and 
steel trades, observed to me that things were improving, and he 
considered that even a better condition was coming. The demand 
for rails and sleepers is certainly better, and at Dowlais last week 
there was a good deal more activity. One of the consignments of 
the week has been 842 tons steel sleepers to Bombay. In steel 
bars a good average quantity has been dispatched from Cyfarthfa 
and Dowlais, and now that a better aemael te springing up by tin- 
plate manufacturers, this branch of industry is in a more promis- 


—— 

ast week the export of tin-plates from Swansea totalled 93,120 
boxes, the largest that bas taken place for some time. The 
receipts from works only amounted to 65,337, so that stocks again 
fell, and now consist only of 261,020 boxes, as compared with 
288,803 boxes last week. 

The total shipments of plates to the United States from Swansea 
last month amounted to 12,202 tons, compared with 19,560 tons, 
May, 1893. Considerable tonnage is coming in for loading to 
America, and on ’Change this week it was the subject of discus- 
sion that a few days again would end all doubt about the tariff, 
when, in all probability, there would be restarts in many direc- 
tions, and an increased make. Russia is putting in for increased 

uantities, and shipments to Batoum and Odessa are amongst the 
um. Venice is also amongst the latest customers, and Canada 
maintains an average demand. With a good spurt from the States 
it is anticipated that stocks would be cleared out. Prices 
unchanged, but firmer; and business confined steadily to ‘‘ hand 
to mouth,” as a change is certain. 

Some few steel quotations, Cardiff, mid-week, may be of 
interest :—Heavy rails, £3 15s.; light, £4 10s.; Bessemer bars, 
£4 2s, 6d.; Siemens best, £4 5s. 

It is expected that at the next meeting of the Coalowners’ 
Association a deputation will wait upon the members from the 
colliers, the delegates petitioning that some means should be 
taken, such as ‘‘ united action,” in order to do away with the 
drooping prices in coal, In the opinion of the colliers the sudden 
alterations which take place occasionally in coal might be avoided 
if coalowners worked together ia amity. They evidently forget 
that if a bond were to be entered into by Welsh coalowners to 
keep up prices, customers would go to othermarkets. The matter 
has been frequently discussed, and the fact pointed out. If 
prices continue to go up the subject will very likely be 
shelved until the next turn of the tide. Coalowners are as anxious 





No, 3, 44s.; Shotts, at Leith, No. 1, 54s.; No. 3, 50s. 


as the colliers to maintain a fair average price ; but the area of 
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their survey is a wider one than colliers take. Thus if the slidin 
scale indicates a reduction, the first thought in the mind of th 
unsophisticated workman is, that there is something the matter with 
the scale. Possibly, with free libraries and better culture, th 
fancies will take flight. de 

At Ebbw Vale last week 4000 colliers were out ; but thanks { 
vigorous action, and discussion, common sense prevailed, and the 
difficulty is now over. At one time the manager expressed his 
determination to get the horses up, and close every colliery, Work 
was resumed on ‘Tuesday, 

A strike has been averted at Rudry. 

It has been decided at the rapidly improving port of Ll 
to go in for increased dock accommodation. 

he toll clause—Bute Docks—has been withdrawn, to the great 
satisfaction of the public. 

The Lletty Shenkin coal strike has come to an end, and the offer 
to supply house coal at 6s. 6d. per ton at Cwmbach, 7s, at 
Abernantygroes, and 7s, 6d. Aberaman or Aberdare, is accepted by 
the men. 

The South Glamorgan Company has_ sunk successfully at 
Pencoed. 

The important trespass action Hankey versus Wimborne, of the 
Plymouth Company against the Dowlais Company, is now on 
Itis sonauneed that a large sum is at stake, the value of the coal 
area of the Plymouth Company alleged to have been worked by the 
Dowlais Company. 

A Wheelwrights’ Association has been started at Merthyr, The 
Plymouth fitters are still out, and are getting weekly allowances 
from a society to which they are federated. 
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NOTES FROM GERMANY. 
(From our own Correspondent.) 

THE reports from the different iron markets are more or legs of 
a cheering character. Demand and inquiry have continued to 
improve during the week. A good activity exists in most branches 
of the iron industry, and makers are showing a tendency to 
harden their prices, 

On the Silesian iron market a fair amount of business is coming 
forward, but quotations are still wanting in firmness, which js 
chiefly caused by over-production in some departments. The 
Rhenish-Westphalian ironworks continue to compete with the 
Silesian firms, and in many instances succeed in getting the 
orders. 

On the Austro-Hungarian iron market all descriptions of raw and 
finished iron have been meeting with an increased demand during 
the past week, owing in a great measure to consumers now 
gradually getting through the supplies which they had bought in 
and were holding in reserve. With stocks rapidly disappearing at 
the blast-furnace works, there is necessarily a further hardening 
up in prices, and prospects for the future are decidedly good, 
Orders of importance have been rather scarce on the French iron 
market lately, but the greater part of the works continue well 
employed on orders of previous date. Quotations are stil] the 
same as during former weeks, bars being quoted 155f. p.t., while 
girders still stand at 165f. p.t. at works, 

Demand and sale continue weak on the Belgian iron market, 
Pig iron is neglected. There has been talk of the forming of a pig 
iron convention lately, which would help makers successfully to 
compete with the works of Longwy and Luxemburg. Returns 
for the first four months of prusent year show export in steel to 
have considerably increased; in steel — export rose by 
3000 t.; rails, 9000 t.; manufactured steel, 6000 t. The different 
sorts of manufactured iron, on the other hand, show a decrease 
since last year. 

Import of coal to Belgium during the first four months of 
present year amounted to 450,914 t., against 455,169 t. for the 
same period the year before, of which 204,728 t. came from 
Germany, against 184,705 t. in the year before. Import from 
England went down from 119,451 t. to 94,665 t. Import in coke 
during the first four months was 96,721 t., against 82,293 t. in 1893 
—of which 95,080 t. came from Germany, against 81,150 t. in the 
revious year. Export in coal amounted to 1,321,511 t., against 
,365,302 t. in the year before; export in coke was 304,833 t., 
against 327,322 t. for the corresponding period last year. 

The Rhenish-Westpbalian iron trades are in a fairly active state, 
taking them as a whole. With regard to iron ore, Siegerland sorts 
meet with satisfactory d d, and prices are well maintained. 
For spathose iron ore M. 7:40 to 7°90 p.t. is quoted, roasted ditto 
fetching M. 11 to 11°50 p.t. at mines, Inferior qualities are paid 
with M. 9°80 to 10 p.t. Luxemburg-Lorraine minette is tolerably 
well inquired for at M. 2°60 to 3°20 p.t. net at mines, while Nassau 
red iron ore, 50 p.c. contents, has been quoted M. 9°20 p.t. A very 
confident tone is reported on the pig iron market, in spite of 
a slight falling-off in demand which has recently been notice- 
able for some sorts, Quotations must still be considered as 
unremunerative, on the whole. For spiegeleisen M. 52 p.t. 
is paid; forge pig, No 1, is quoted M. 45 p.t., while No, 3 
fetches M. 40 p.t. Siegerland, good forge quality, stands 
at M. 45 p.t. Hematite is being sold at M. 63 p.t.; the price 
iven for foundry pig, No. 1, bas been M. 63 p-t., while for No. 3 
1, 54 is offered. sic is quoted M. 45 to 46 p.t. ; German Bes- 
semer, M. 47 to 48 p.t.; Luxemburg forge pig, 48f. p.t., free 
Luxemburg. On the malleable iron market the comand coming in 
for bars is chiefly on home account. From abroad very little 
inquiry is experienced, and prices, therefore, improve but slowly. 
In the girder trade especially competition is still exceedingly keen, 
and the prices which makers are forced to accept leave little profit. 
Hoops remain firm, Orders and inquiries continue to come in 
very regularly in the plate and sheet department, and a good 
activity is generally maintained at the mills. The foundries and 
machine factories are fairly well off for new work, but find 
it extremely difficult to secure higher prices, The following 
may be considered as latest list quotations p.t. at works :—Good 
merchant bars, M. 110 to 115; angles, M. 120 to 125; girders, 
M. 90 to 95 ; hoops, M. 115 to 120; billets in basic and Bessemer, 
M. 81; heavy plates for boiler-making purposes, M. 150; tank 
ditto, M. 130 to 135 ; steel plates, M. 125; tank ditto, M. 115 to 
120 ; sheets, M. 140; Siegen thin sheets, M. 130. Iron wire rods, 
common quality, M. 120 to 125; drawn wire in iron or steel. 
M. 105 to 120; wire nails, M. 125; rivets, M. 130; steel rails, 
M. 112 to 115 ; steel sleepers, M. 106; fish-plates, M. 110 to 115; 
complete sets of wheels and axles, M. 270 to 280; axles, M. 220; 
aed tires, M. 215 to 230; light section rails, M. 95 to 100. 

In May the mines of the Saar district have produced, in twenty- 
four days, 536,125 t., and sold 540,525 t. Output during the same 
month last year amounted to 481,880 t., while 479,405 t. were 
sold, 











AMERICAN NOTES 
(From our own Correspondent.) 
New York, June 5th, 1894. 

FINANCIAL matters are less satisfactory. Last week loans were 
contracted, deposits decreased 41,000,000 dols., the idle surplus 
reached 77,000,000 dols., and our Treasury gold fell to 79,000,000 
dols. Business is flat, prices are low, merchants are not paying 
expenses, and jobbers are not trying to force business. Through- 
out New England mills and factories run only as orders warrant. 
In the iron trade pee Ayn | is discouraging. The coal miners 
strike keeps up, although frequently it is announced a settlement 
has been affected somewhere. Pig iron, for foundry uses, sells 
slowly. Nearly all the rolling mills are in some way affected by 
the strike. There is an improving demand for sheets, merchant 
steel, bar iron pipes and tubes. e country can afford to wait. 
‘otiations are being pushed to bring the strike to an end, but 





N 
well-informed people do not believe it can be done without practi- 
cally conceding the miners’ terms, 
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LAUNCHES AND TRIAL TRIPS. 


enger steamer Fingal, owned by the 
Pe icdeny nr London Steam Shipping Com- 

ny, recently launched at Dundee by Messrs. W. 
thompson and Company, Caledon Shipyard, 
has made her trial trip. The Fingal left the jetty 
shortly before twelve o'clock, and proceeded down 
the river till the Abertay Lightship was reached, 
when her bow was turned southwards, and a 

urse steered for St. Abb’s Head. The distance 
courstihe lightsbip to this headland—almost forty 
miles—was covered in a little over two hours, The 
Fingal carries two electric light installations, and 
in all there are about thirty-six engines on board. 

The Campbeltown Shipbuilding eo ’s 
steamer Eira, of 790 tons net register, an 2600 
tons deadweight, recently launched from their 
ard at Campbeltown, Clyde, made her trial trip 
yeently, when an average speed of 11 knots was 
attained. The Eira is a steel screw steamer of 
the part awning deck ‘ype designed to carry 
3000 tons deadweight on 16ft, Sin. draught, and 
has been supplied with a set of triple-expansion 
engines by enw. Kincaid and Co,, Greenock, 
puilt under the immediate superintendence of 
Mr. T. M. Broom, consulting engineer, Greenock. 
All the latest improvements for ans the 
ship and for the speedy loading and discharging 
of cargo have been supplied, including steam 
steering gear, steam windlass, patent stockless 
anchors, Clarke, Chapman, and Co.'s steam 
winches, patent compass, &c. A large party 
was on board, including Lloyd’s representatives, 
Greenock; Messrs. McKenzie and Watson, of 
James Gardiner and Co., shipowners, Glasgow ; 
and Mr. E. Lewis, representing the owners, 
Messrs. Lewis and Co., Aberdovey. 

At Renfrew, on the 8th inst., Messrs. Wm. 
Simons and Co, launched a dredger for the 
Russian Imperial Government. In addition to 
the usual chain of steel buckets, it is fitted with a 
powerful a sg age | which the mud raised 
by the buckets is reduced to a state of pulpy 
consistency, and discharged at a distance of 
700ft. from the dredger through floating pipes, 
by means of a powerful centrifugal pump. wo 

irs of compound surface-condensing engines 
and two steel boilers of 1001b, working pressure 
are fitted on board, one engine being used for 
the dredging machinery, and the other for the 
mud discha pump. This vessel is capable of 
raising and discha: ing 250 cubic metres of débris 
per hour. It is lig by electricity throughout, 
and suitable steam heating arrangements are 
made in the crew’s quarters. The Volgaskaiaja, as 
it is named, is to be employed on the river Volga, 

Messrs. John Scott and Co, have launched a 
steel paddle ferry steamer for the Corporation of 
Birkenhead, specially designed for the Woodside 
and Liverpool stations. Her dimensions are :— 
Length, 150ft.; breadth, 28ft.; breadth over 
sponsons, 48ft.; and depth, 1lft. She is fitted 
with a spacious saloon nearly the whole length of 
the ship, 16ft. wide and 8ft. high, divided into 
smokers’, general, and ladies’ compartments. In 
the construction of these saloons lighting and 
thorough ventilation have had special attention, 
and passengers will no doubt find this the most 
comfortable boat in the ferry service. The hull 
and machinery have been constructed in excess of 


the latest requirements of Lloyd’s and the Board 
of Trade. e hull is divided into twelve water- 
tight compartments by longitudinal and trans- 


verse bulkheads, making her practically unsink- 
able, as she would float me A with any three 
compartments full of water and a full complement 
of rami on board, The sponsons run nearly 
rig t round the vessel, and are plated on the under 
side of the girders and rivetted to the hull proper, 
thus forming other four watertight com ents. 

On Saturday the trial trip took place of the 
8.8, Linlithgow, built by Messrs, C.5. Swan and 
Hunter, of Wallsend, to the order of Messrs. 
Raeburn and Verel, of Glasgow, for their India 
Mutual Line between London and Calcutta. The 
dimensions of the steamer are :—Length over all, 
846ft.; breadth, 42ft. 6in.; depth, 29ft. 3in. The 
steamer will be classed in the British Corporation 
Register and 100 Al at Lloyd's. She is fitted 
with triple-expansion engines by Messrs. George 
Clark, Southwick Engine Works, Sunderland, 
having cylinders 26in., 42in., and 69in., by 48in. 
stroke, two large steel boilers, 160 1b. pressure, 
and forced draught on Messrs, James Howden 
and Co,’s system. The Linlithgow is the sister 
ship of the s,s, Osborne, launched by the same 
builders a few weeks ago for the same line. She 
is designed for a high rate of speed, and on trial 
attained 12 knots average. The engines worked 
smoothly and satisfactorily, and the speed was 
attained with steam blowing off. The owners 
were represented by Mr. W. H. Raeburn and 
Mr. Thomson, superintending engineer of the 
firm, and the builders by Mr. Hunter, Mr. C. 8, 
Swan, and Mr. R. F. W. Hodge, the engineers 
by Mr. George Clarke, jun. 

The s,s, Larch, belonging to Messrs. Crosby, 
Magee, and Co., of West Hartlepool, has for some 
weeks been undergoing a very thorough and 
extensive overhaul and re-arrangement of her 
machinery and boilers at the Central Engine 
Works of Messrs. Wm. Gray and Company, and 
on the 5th inst. went on her trial trip in the bay. 
The alteration consists of supplying new main 
boiler working at 150 Ib. pressure per square inch, 
and fitting the main engines with two new cylin- 
ders of new proportions adapted to utilise the 
higher boiler pressure without involving the neces- 
sity for a new crank-shaft or other main working 
parts, This is a similar alteration to that recent] 
carried out at the same works to the s.s. Mar 
Lane, the s.s. Sweden, and the s.s, Albania, and 
on the trial trip the results were such as to 
justify the progressive policy adopted by the 
owners, so far as could yet-be seen. The engines 
ran exceedingly well, giving no trouble whatever, 
and at a speed of seventy revolutions per minute 
drove the ship at the rate of ten knots per hour. 
The saving in coal consumption is expected to be 
Very considerable, and to fully justify the expen- 
diture, Several details of importance have been 
introduced in making the alterations to the 
machinery, amongst which may be mentioned 
Mudd and Airey’s patent metallic gland packing, 
which ran perfectly well on trial. The trial of the 


machinery was witnessed by Mr. Crosby, one of 
the managing owners, Mr. Airey and Mr. Nevison, 
Superintending engineers, and several other 
gentlemen inte: le 
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—. Hanpies of Cricket Bats, C. T. Hornsey, 


mdon . 

10,463. Cetis of ELectric Batreries, J. M. Moffat, 
London. 

10,464. Borters, W. Saur, London. 

10,465. Boxes, J. Wilson, Bradford. 

10,466. PRintiINec and Dygino Catico, E. B. Manby, 
Manchester. 

10,467, PREPARING and Spinnino Yarns, F. Reddaway, 
Manchester. 

10,468. Trres, I. M. W. Bourke, jun., London. 

10,469. SuGaR Cane MILLs, A. Chapman, Live’ l.. 

io aed Cace for use in Mings, T. wards, 


10,4/1. PARALLEL Tuse Expanper, G. E. Asbury, 
Newark-on-Trent. 
10,472. VENTRILOQUIAL ENTERTAINMENT, W. F. Holt, 


ublin. 

10,473. CycLE Prpars, C. Lee, A. Owen, and E. 8. 
Bond, Birmingham. 

10,474. Pepats for Ve ocirgpgs, H. Bailey, Bir- 
mingham, 

10,475. LerreR-Boxgs, J. France, Birkdale, near South- 


po 

10,476, Paper Fixe, &c., T. M. Easton and A. Coker, 
Northampton. 

mer. 


Steam Hoistinc Enoines, J. Caldwell, 


‘ow. 
10,478. Preparinc Iron or Stee Brooms, T. W. 
iw. 


’ 
10,479. APPARATUS for Wasuina, &c., CLorues, W. L. 
Bradford, Manceester. 
10,480. Garr Hooks, J. Hall, Birmingham. 
10,481. Sprine Tire for Bicycies, E. M. Mitton, jun., 


irming 

10,482. PorTaBLe InstRUMENTS for use in INDICATING 
Levens, A. Anderson, Glasgow. 

10,483. Dryinc FLakeD Ma rt, &c., 8. J. Stonehouse, 
Greenock. 

10,484. CanBuReTTING CoaL Gas, T. A. Garnett, G. 
Forster, D. Lister, H. Taylor, and F. Birchall, 
Live: 1. 

10,485. eovwame Tings, N. F. Willatt, London. 

10,486. WaLcu Protector, G. F. Hughes London. 

10,487. ELEcTrRicAL MEASURING INSTRUMENT, H. W. 
Sullivan, London. 

10,488. ADJUSTMENT of an INNER CHIMNEY for Lamps, 
R. Campe, London. 

10,489. Spinnino Top, C. E. Gyngell, London. 

7. Stee, Wire Heatinc Apparatus, J. Platt, 

orks. 

10,491. Curtina Macuing, J. A. Tillcock and W. D. 
Conning, London. 

10,492. CurLine Iron Pocket Stove, C. M. Walker, 


London. 
10,498. CirncuLarR Kwyitrinc Macuines, G. Sowter, 


ndon. 

10,494. SHorp Wixpows, J. C. and W. T. Reinhardt, 
London. 

10,495. CycLe Foot-Brakes, E. Ireland, London. 

10,496. Srrarver, J. C. Williams and J. J. Th 


London. 
10,497. Gas Burner, F. de Mare, London. 
10,498. NoveL Puzziz, W. A. Hurst and E. J. Pope, 


omas, 


mdon. 
10,499. Hongy Extractors, E. and H. W. Lanaway, 
Redhil 


10,500. Compina Corton, R. Staub and A. Monforts, 
London. 

10,501. SeL¥-actiNc MuLEs or Twiners, W. T. Watts, 
Manchester. 

10,502, OverHEAD Rartways, G. Henkel and G. Schuld, 


mdon. 

10,503. Presses for Gotr Ciuss, F. E. V. Taylor, 
mdon. 

10,504. Transportation of Mowsrs, J. R. Knights, 


mdon. 

10,505. LirHocraPHic Printinc Macurnes, C. Pollard 
and G. Brayshaw, London. 

10,506. ADJUSTABLE Spanners, A. J. Boult.—(N. A. H. 
A. Spiering, China ) 

10,507. Steam Generators for Heatino, C. Bourdon, 
Liverpool. 

10,508. Loose and other Fianoss, F. Schumacher, 
London. 

10,509. Borer and other Furnaces, G. A. Newton, 


ve 

10,510. Brakes for Lirtinc Apparatus, A. Bolzani, 
ge my 

10,511. Toy Motors, W. P. Thompson.—(J. Schoenner, 
Germany.) 

10,512. CaLcuLaTine Macuines, F. W. Golby.—(H. 
Esser, Germany.) 

10,513. Srreer CLreaninc Macuing, &.c, A. Zeiler, 


on. 
10,514. RemovaBie Tire for Roap Veuices, H. Kerr, 


10,515. Dynamo Brusues, W. H. Fleming, London. 

10,516. Banvogs and other Instruments, G. Goddard, 
Reading. 

10 517. Lamps, H. Salsbury, London. 

—— Heatineo Rotts, F, Christy and L. F. Christy, 


ndaon, 
10,519. ManTets for Gas Licuttne, C. de la Roche, 
London. 
10, =. Construction of Fioors, &c., G. A. Wayss, 
ndon. 
a FasTENING for Canin Doors, A. I. Gonsalves, 


on. 
10,522. Lactnc Boots, E. W. Veale, Londen. 
10,523. Saturatine Liquips with Gases, J. F. Beins, 


mdon. 

10,524. ARRANGING SCREENS and SHapes, J. H. Roso- 
man, London. 

10,525. Hypravtic DREDGING MacHINE, J. M. Robbins, 


ndon, 
10,526. Fiurip Suprry and De.ivery, J. W. Glover, 


ndon. 

10,527. Sewrnc Macuines, W. L. Wise.—(R. Theiler, 
Switzerland.) 

10,528. APpaRaTus for Weicuine Tega, G. H. Driver, 


mn. 
10,529. Printrne on WALL Papers, H. W. Sanderson, 


ndon. 
10,580. Srreer VenicLes for Transport, D. Grove, 
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10,581. Leap Picments, C. P. Shrewsbury and H. R. 
Gregory, London. 

10,582. Wneets of Wacons, J., 8, and F. Carter, 
Billingshurst. 
y NDIA-RUBBER SHOE or FERRULE, P. Garton, 
Newton-le-Willows. 

584. TrrE Vatves, H. Lucas and W. Starley, 


ndon. 

10,585. SHOULDER Paps for CLotues, A. Rosenzweig, 
London. 

10,536. Drivine Gear for Cycies, A. Abrahamson, 
Woolwich. 


10,537. ADyusTiNG Rores, D. Douglas and F. Somer- 
es, Hull. 


, Hull. 

10,538. Direct-actine Dossiz, A. Beedham, West 
ailsworth, 

10,539. GALVANISED Iron for Sueps, T. D. Pearson, 

Wolverhampton. 

10,540. Watcu Krys, W. C. Fischer, Glasgow. 

10,541. Sprayineo of Liquips on Surraces, J. Meikle, 





‘ow. 
10,542. Process of Wasuine Waste 811k, J. Campbell, 
Bradford 


10,543. CycLz Drivine, T. Vann and J. Matthews, Bir- 
mingham. 


gham. 
am BuRyIsHine Macuines, F. W. Baylis, Red- 
a. 


10,545. BULLET CoLLEectina Apparatus, H. G. Barnacle, 
onchester, 

10,546. Sanp-BLast Apparatus, W. and J. Henshall, 
Manchester. 


10,547. Movine, &., PLate Gass, G. W. Keen, Man- 
chester. 

10,548 Arr CusHions for CycLe Tings, J.8. Weymouth, 
Bristol. : j 


r 

10,549. Keyirss Centre Szconps Watcu, R. Fennell, 
Coventry. 

10,550. Maxine of Gases for Heat Enorves, W. H. 
Willatt, Hull. 

10,551. Peramsucot and Luocace Carrier, H. Bean, 

Leicester. 

10,552. Ourpoor Games, W. D. Bohm, London. 

10,553. Lcusator for Birps, J. G. Green and J. Blum, 
Gloucestershire 

10,554. Raitway Cuarn Manuracture, E. Rees, Mon- 


mouth, 
10,555. Maxine of Satts of Ammonia, A. McDougall, 
uthport. 
10,556. PREVENTING SHips’ Botroms Corropine, 8. 
Raineri, Liverpool. 
10,557. ANGLE INpicaTor, J. Procter and W. Smedley, 
hesterfield. 
10,558. Cornice PoLes and Firrines, I. A. Read, Bir- 
mingham. 


8 
10,559. Hotprsc Gotr Batis during Parntinc, W. 
Ross, Ni ham. 


0 
10,560. Tux Boxes, C. Manners, Nottingham. 
10,561. Fixinec Rattway and Tram Rais, F. L. Wood, 


—_ 

10,562. Finine of Borters, T. H. and W. Blamires, 

Huddersfield. 

10,563. Dress Protector for Bicycies, F. Austin, 
Petworth. 

10,564. BLEacuHING JuTE, J. Tait, Glasgow. 

10,565. TRANSrORMERS for ELECTRIC CURRENTS, 8. P. 
Thompson, London. 

10,566. Mera.iic Firtines of Braces, T. Walker, Bir- 
mingham. 

a Srrarninc Broken Fence Wizz, D. Johnston, 


‘ow. 
et Sicnat Licuts and Rockets, G. Pinder, Bir- 

mingham. 
— Drawinc and Carpet Pixs, J. Johnson, Bir- 


ming! 3 

10,570. Fotpine and other Bepstxaps, G. A. Billing- 
ton, Liverpool. 

10,571. Key for Szcurmnc Rais, E. 8. Copeman, 
London. 

10,572. SmoorHine Ceriines, C. Darrah and R. Brier- 
ey, Manchester. 

10,573. Cover for Crosinc Cans, F. J. Tomlinson, 


on. 

10,574. Mountine Paps for Horsgsuoss, 8. E. Chipper- 
tield, London. 

10,575. Construction of Carco VessE.s, J. Priestman, 
Sunderland. 

10,576. ne of Carco VEssELs, J. Priestm 


10,682. Macninery or Drying Apparatus, J. Fielcen, 
Rochdal 


le. 

10,633. Burren Press, G. Swarbrick, Manchester. 
10,684. Arc Lamps, J. W. Rogers, London. 

10,635. Hyorzne Casinet Enema Rest, T. 8S. Green- 
way, Wolverhampton. 

10,636 Srezt Fiancep Paine, T. 8. Greenway, 
Wolverhampton 

10,637. FLoornine and Watuine, E. L. Pease, Stock- 
ton. on-Tees, 

10,688. PLantine Szeps, E. Evans, Birmi: 
10,689. Lockinc WHEELS of Bicycizs, A. 
ton, Birmingham. 

a Veuicie for CoLtectine Rervuse, W. Stottery, 


mdon. 
10,641. Drivinc Motions for Cycies, H. Hanby, 


° Pennir g- 


10,642. ‘Mancina or Cuoppinc Onions, M. Plato, 

10,643. Propettinc Apparatus for Suips, W. Harvie, 

10,644. ExTincuIsHING Fires, C. Stevenson and J. B. 
Hamond, London. 

10,645. Suimt and other Soxrrames, G. W. Budd, 


on. 

10,646. Vatves for Propuctyc Musica, Tongs, R. 
Hope Jones, London. 

10,647. Transportixe Goops, E. Ruland-Klein, Ger- 


many. 

10,648. Fasteninc Lapizs’ Dresses, W. P. Young and 
T. H. Gaskin, London. 

10,649. Propuction of an AERIAL Ba.uzt, C. Nilsson, 


don. 
10,650. Lerrer Fires and such Articies, G. Brooks, 
Birmingham. 


8 
10,651. TaBLe Cricket, N. C. Bathurst, London. 
10,652. Tospacco Pipzs, L. F. D. t, London. 

10,653. A New Game, H. 8. Grant, don. 

10,654. DovusLe Cuais Gear for Cycxies, H. J. Row- 
ling, London. 

10,655. Venetian Burxps, A. Neuber, London. 

10,656. Cicar-T1p Currzrs, W. H. Campbell, London. 
10,657. Rrspep-Stockines, W. Buckler, London. 
10,658. Evectric Cures, F. W. Golby.—(A. Neumann, 
Germany.) 

10,659. SusPENDING INCANDESCENT Lamps, F. W. Golby. 
—(A. Neumann, Germany.) 

10,660. Incanpgscent Lamps, F. W. Golby.—(A. Nev- 
mann, Germany.) 

10,661. Smoke Extractor, E. Wood and A. Waldren, 


mdon. 

10,662. Motive Power Enotes, T. Clayton and W. C. 

Barker, London. 

10,663. Wispow Buirxps and Maps, F. W. Maishman, 

London. 

10,664. Cootinc Worts, J. H. West, London. 

10,665. Rep and Waite Fiasm §icnats, G. Blakeley, 

urnemouth . 

10,666. Disc WHEELS, A. J. Boult.—(W. Mellwig and G. 
Bartsch, mean 

10,667. TREaTING Brewers’ Masx, R. W. Preston and 
J. M. Hi , Liverpool. 

10,668. Hammock Frame or Support, W. C. Poles, 





Sunderlan , 
ye oe Rasino, &c., Binns, 8. E. and T. F. Spencer, 


ion. 

10,578. Imitation Mitr Rixcwoop Guove, W. Tyler, 
Leicester. 

10,579. Cottar S1ups, A. Crafer and J. C. Saunders, 
Loudon. 

10 580. CottarR and Necktiz Houper, W. M. Kent, 
London. 

10,581. Cuurns, W. H. Cockshott, London. 

10,582. HotprxG the Enps of Neckties, F. G. Fores, 
London. 

10,583. C1GARETTE HoLpsER; D. Christy and C. Thomas, 


ndon. 
10,584 BaRRELS or CyLinpeRs, &., W. Heslop, 
London. 


10,585. MANUFACTURE of ARTIFICIAL Woop, C. Geige, 
London. 

a Wa. Sockets for Lamps, G. C. Lundberg, 
Lo 


mdon. 

10,587. Burners for Incanpescent Licuts, J. Moeller, 
London. 

10,588. Tape Mgasurgs, W. Chesterman, London. 

10,589. TreaTING BLast Furnace Gases, O. Imray.— 
(P. Gredt, Belgium.) 

10,590. Switcu, The Edison and Swan United Electric 
Light Company, Ld., and C. F. Proctor, London. 

10,5¥1. INDIA-RUBBER SoLes and Hegxs, O. Briiutigam, 
London. 

10,592, CIGARETTE Makinc Mecuanism, R. Legg, 


mdon. 
10,5938. Wat Papers, E. G. C. de Beaulieu, London. 
10,594. MAGNETO-ELECTRICAL TELEPHONES, M. Frank, 


ndon. 

16,595. Cigar Cutter, M. Crabbe, London. 

10,596. Denrtirrice, C. Smith—(J. F. 8. Wallace, 
Onited States.) 

10,597. Torcues, &c., H. J. Haddan.—(H. Wellington, 
Onited States.) 

10,598. Furnaces, H. J. Haddan.—(H. Wellington, 
Onited States.) 

10,599. Setr-actinc Brake, J. Kuban and T. Deuble, 


London. 
10,600. Or. Lamps, J. Mear, J. Mear, and 8. F. Mills, 
London. 


ni . 

10,601. ManHOLE Covers, F. T. Farrer and P. B. Evans, 
London. 

10 602. Caps, E. Cowley, London. 

10,603. ToBacco Pips, C. J. Place, London. 

10,604. Cutoring, J. Y. Johnson.—(Verein Chemischer 
Fabriken, Germany.) 

10,605. Dryinc Propuce by Hot Arr, W. Jackson, 
London. 

10,606. Rapiant Tissue for Lamps, F. de Mare, 


ndon. 

10,607. Cement, J. P. Brasseur and N. Lambert, 
London. 

10,698. PLoveus, J. Backhouse, London. 


lst June, 1894. 

10,609, Guazine Bricks, T1LEs, Biocks, &c , J. Green, 
Portsmouth. 

10,610. STEERING NAVIGABLE Batoons, W. N. Hutch- 
inson, Eastbourne. 

10,611. Gor Marker, A. J. Hayward, Woodbridge. 

10,612. Power Savino ApPLiances, H. J. Turton, Bir- 
mingham. 

10,613, Orn Cans, J. W. Kaye, Bradford. 

10 614. PREVENTING INcRUsTATION, W. J. Tranter and 
O. Howl, Birmingham. 

10,615. Cricket Batts, J. Dick, Glasgow. 

10,616. Arn ExTRacTOR and PROPELLER, W. A. Brown, 


8. 

10,617. Roratinc CrrcuLaR Brusues, H. L. Joy, Man- 
chester. 

10,618. Dousi_s-kNot NettiNG for Fisurne, W. Stuart, 
Glasgow. 

10,619. Sprinnine and DovuBiinc Corton, E. Makin, jun., 

anchester. 
10,620. VENTILATOR, E. Nicholls, London. 
10,621. DrarmnacE for FLower-pots, &c., J. Lewis, 


en: ; 
10,622. SELF-BALANCE GATE-FASTENER, C. Whiteman, 


ugby. 
10,628. PETROLEUM, &c., ENnoings, W. E. Gibbon, 
Colchester. 
10,624. Trays for Tega-sets, C. Colver and J. D. 
Fawcett, Sheffield. 
10,625. Hanpies of Crcizs, W. Holt, Manchester. 
10,626. JACQUARD+ CARD REPEATING MACHINES, W. 
Ayrton and E. N. Baines, Manchester. 
10,627. Steeve Links, A. Hill, Liverpool. 
10,628. Crank Arms of Looms, J. H. Bury and J. 
Booth, Halifax. 
10,629. Toot-HOLDERS for LatHes, W. ©. Fischer, 
re 


lasgow. 
10,630. Gas Stoves, R. Dobbie, Glasgow. 
10,681. SHop-rirtina Brackets, J. B. Bruce.—({R. P. 











10.669. Corrin or CasKET MANUFACTURE, G. E. Shaw, 


London. 

10,670. Gotr Batis, H. H. Perkes and W. G. Clinning, 

iverpooL 

10,671. Spinninc Fax, R. H. Reade, J. G. Crawford, 
and H. McKibbin, Manchester. 

— Exectric AccuMULATOR Puates, C. Hampel, 

ve! 

10,673. MaGcazine Revo.vers, A. J. Boult.—(B. Friede- 
mann and H. Triimper, Germany.) 

10 674. CoIN-FREED Macuives, J. Price and G. Haydon, 
London. 

—. LusricaTion of Crank Pins, &c., H. Lindley, 


mdon. 
10,676. SunFacE Prorectinc Comrosition, E. F. Wailes 
mdon. 
10,677. Street Guiures, A. Fox and P. J. Jackson, 
on. 
10,678. Street Pavine, P. J. Jackson and A. Fox, 
London. 
10,679. CvcLe Brakes, C. J. Jacobs and H. J. Hair, 
ndaon. 
10,680. BrusHes for Brackine SHozs, W. H. Owen, 


ion. 

10,681. Warproses, R. Kirchhoff, J. Schulz, and M. 
Sendik, London. 

se Beer Raisinc Apparatus, C. F. F. P. Uhimanr, 


on. 
—_— CycLte Wuetts, L. Savery and G. H. Gregory, 


on. 

10,684. ASCERTAINING the PostacE of Letrers, J. Golaz, 
London. 

10,685. Topacco Pipss, 8S. R. English, London. 

10,686. HorsrsHoes, The Cockshutt Plough Company, 


London. 
— Exectric Fir— ALARM Apparatus, L. Borel, 


mndon. 
10,688. Bock Prixtine, W. Mills, London. 
— Pwevumatic TrrE for VeLocirepes, H. Parsons, 


on. 
10,690. AuczR Bit, A. G. Brown, London. 
10,691. SurcicaL Syrincz, A. W. and H. V. Down, 


London. 
10,692. Rar Jornts, A. B. Ibbotson, London. 
oe ae for Houpixc Music, J. W. Hibberd, 


London. 
10,694. Topacco Pies, H. Shields, London. 
10,695. Hot-waTeR Borer for Batus, R. W. Boyd, 


on. 

10,696. Prorectinc Sxips from Torpepors, G. H. 
Jones, London. 

10,697. Sewrne Macuine Butrton-HoLE ATTACHMENT, 
C A. Haupt, London. 

10,698. AXLE-bOX MANUFACTURE, H. Sichelschmidt, 


ndon. 
10,699. Szaminc SHEET-METAL Covers, F.J.Tomlinson, 


mdon. 

10,700. Pyeumatic Sicnatuinc Apparatus, E. J. 
Wagner, London. 

10,701. ELecrriciry for Marine Purposss, C. 8. Snell, 
Cornwall. ; 


2nd June, 1894. 


10,702. Gas Burners, H. A. House, and H. A. House, 
jun., and R. R. Symon, London. 

10,703. AxLE-Boxes, D. J. Mo , London. 

10,704. WatEr-taps, G. Carnell, London. 

10,705. Automatic Fgxp for Grispine Macuinss, F. C. 
Askham, Sheffield. 

10,706. TrrEs for WHEELS of CarRiacEs, T. W. Robert- 
son, Belfast. 

10 707. GeneRaTiNnG Hor Arr, W. Anthony, Cardiff. 

10,708. Sprrroon and Houper for Marcus, F. Lukey, 


argate. 
10,709. RerLectors for Cycte Lamps, H. Lucas, 

London. 
10,710. Lusricatine the Cuarns of Cycuzs, F. Jones, 

London. 


10,711. Sarery Courtine for Tram-cars, A. Hughes, 
Liverpoo! 

10,712. A Carp Epcg BEvELine, C. Royle, London. 

10,718. Dryrxc Bricks, C. Dean and J. Hetherington, 


verpool, 
10,714. Locxinc Rattway CarRiaGE Doors, C. H. 


, London. 

10,715. Locxinc Bars for Rartway Switcues, A. M. 
ompson and J. T. Roberts, Crewe. 

10,716. ARTICLES of JEWELLERY, W. H. Douglas, Bir- 


mingham. 
10,717. Crzantnc Carpets, &c., G. A. Wigley, Not- 


10 718. Curtine the Brims of Hats, R. Schofield, 

Manchester. 

10,719. Exastic Tires, C. K. Welch, London. 

10,720. Cover for TEMPORARILY PROTECTING TIRES, C. 
K. Welch, London. 

10,721. ga of Writinc Pens, J. H. Wilday, 


Birming 
10,722. Rotary Epas-seTrine Macutngs, G. W. Riley 





Palmenberg, United States.) 


and 8. J. Pegg, Leicester. 
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10,723. Vatves for Srsam Encrvgs, J. Willoughby and 
F. Evans, Manchester. 

10,724. Coverrp Cork, G. R. Foulston, Hull. 

10,725. SpLasHBoaRD Brackets, R. McKinstry and 8. 
Beattie, Halifax 

10,726. Wraxpow Bump Roiiexzs, H. Lomax, Halifax. 

10,727. Aromatic Nosinc Motion for Muuss, A. Ainley, 
Huddersfiel 

10,728. Mituine Textite Fasaics, J. Reffitt and T. 
Lay cock, lax. 

10,729.-Gzarn for Orenive Spine Doors, A. Rose.— 
(A. Rose, Australia ) 

10,730. CRANES, W. Purdy, Leeds. 

10 731. Nutr Locks for Screwep Botts, G. Warsop, 
Nottingham. 

10,732. Duptex Escaprements, D. G. H. Ransom, Man- 
chester. 

1¢,733. ALTERABLE CarLp’s Cuarrs, W. 8. McLennan 
and T. Morton, Glasgow. 

10,784. AppuicaTion of a Certain Composition, C. J. 
Hall, Manchester. 

10,785. Wasatne Woot, &c., J. Petrie and J. Fielden, 
Rochdale. 


10,736. Gasstnc YARN and other Targabs, 8. Clough, 
aaa rd. 


0,737. Ruse Sprxwuxc, T. Hiton, W. Shaw, and G. A. 
"eeaen ie London. 

10,738. CarpBoarp Boxes, G. Wilcox and H. J. 
Candlin, Manchester. 

10,739. An Imerovep Curmyey Cow t, W. C. Mowbray, 
London. 

= The Pepat Music Lever, P. M. Gyselman, 
0D 

10,741. y for Reine Dortrep Lrvss, E. Carr, 
London. 

rectors Heatp Oreratinc Mecuanism, J. and E. Hill, 

cS) 
10,748 Boocsenesis Cuartys for Garments, A. Prym, 


10,744. Recuiatine the a of Warp from 
the Warp Beams of Looms, W. Warrington, Man- 


chester. 

10,745. A Contixvovus Maoyet Motor, |. Carruthers, 
Brighton. 

10,746. Feep-waterR Heatinc Apparatus, J. H. 

Rosenthal, Glasgow 

10,747. A New or Improvep Rotary Motor, J. 
Whittaker, Birm: 

10,748. Foupinc Lamp and CANDLE Suaves, L. Martin- 

le, London. 
10,749. CoLLapsiBLe Bepsreaps, A. H. Baird, Liver- 


poo 

10,750. Gotr Hore Inpicator, A. E. L. Slazenger, 
London. 

10,751. Se.r-sopptyrse Ivxx Borris, J. J. Duffy, 
Dublin. 

10,752. Reocutatinc Sream Vatves, &, W. Boaz, 
London. 

10,758. Apparatus for Proyectine Imaces, R. A. Scott, 
London. 

10,754. Rerriceratinc Apparatus, A. J. Boult.— 
(P. Schou, Denmark.) 


10,755. HorsrsHoss or the'like, E. de Horsey, Liv 1. 
10,756. Hypraviic Vatve, J. C. Etchells, 


chester. 

10,757. Foxisumyc Boots, A. Pochin, H. Addison, and 
G. Shipley, London. 

10,758. Currmxe Boot Soies, W. P. Thompson.—( A. M. 
‘Stickney, United States.) 

10,759. Hypravuic Vatve for Pacxinc Presses, J. C. 
Etch: Manchester. 


10,760. Carrriper Cases, A. T. Holgerson, London. 

10, 761. Spanwers and Wrencues, R. M. Carroll, 
Live erpool. 

— VeLocrrepes, J. B. Cooke and G. Kay, 

10,768. Apparatus for Net Fisninec, G. A. Larsen, 
Lond 


on. 
. ¥ a tnG Mecuantsm for Cyrciss, A. J. Boult.— 
Laplant, South Africa ) 

10: 708. OTOR-POWER Booum, x rr G. Beyrout, 
and R. M. de Montaignac, Lon: 

10,766. CoLourep Picturss, C. . n Abel. —(The Actien 
Gesellschaft Siir Anilin Fabrikation, Germany.) 

10,767. Nurs and Spanners, J. Adcock, London. 

10,768. Sturt Frowts, T. McKeague, London. 

10,769. a ~ tay Construction of Garment, A. M. 

mn 

10,770. ELASTIC-TIRED Wueets for Roap Veuicues, H. 
Carmont, London. 

10,771. Pomp Vatves, C. Miiller, London. 

10,772. eae Perroteum, A. J. Tempére, 


10,773. _ ~BausHeEs, H. R. Brewer, London. 
10,774. eee Woop-stock F.ioors, W. Sykes, 


10,775. “Conusxo Tones Hoiper, G. Kiirschner, 
— Scovame, &c., Cotton Waste, F. N. Turney, 
10,777. Case for the Prorscrion of Pens, F. Timm, 
10,778. oss, Prates, F. W. Kitto and W. Haworth, 
10,770. Haxp Toot for Breakine Coat, &c. P. Alriq, 


10,780. Gras for Lirtrnc the Corgs FormEp by Rock 
Rats, P. A. Creelius, di 

10,781. Manuracturs of Compounps of AmMonIA, &c., 
A Davis, London. 

10,782. Manuracture of Compounns of Ammonia, &c., 
AR. Davis, London. 

—* ENABLING a Cycuist to PuLL ANOTHER CYCLIST, 

on. 


, Lon 
10,784. PNEUMATIC Tires, R. Pritt, London 
10, 785. OscrLLatinc Motor, J. 8. McAndrew, Glasgow. 
10,786. Game, J. L. Sherwill, G 
— —_ ARRESTER for BEEHIVEs, G. W. Hole, 


10,788. Gas and Hyprocarson Enorngs, F. Henriod- 
Schweizer, London. 

10,789. PLateN PRostixc” Presses, W. R. Lake.—(S. P. 
‘Steen, jun., and C. H. Elliott, United States.) 

10,790. SECURING Ropes, W. R. Lake. —{A. Sabroe, 
Germany.) 

10, 791. Pressure Recorpers, J. Naylor, jun., London. 

10,72. Music Stanps, H. Holtz, London. 

10, 798. OBTAINING the Hicher Homo .ocuss of Pyro- 
CATECHINE, H. Baum, 

10,794. CowTROLLInG CasHEs, A. Rautenberg, Berlin. 

10,795. Manvracture of ARMOUR-PLATEs, &c., H. W. 
Gabbett-Fairfax, London. 


4th June, 1894. 
10, yas 5 ets for ATHLETIC PurposEs, J. Forrest, 


* 797. _ for Finisurmc Comss, E. J. Smith, 
10,798. Lamps for Coat Mixes, W. W. McLauchlan, 
Manchester. 


10,799. Covers of Tings of Crctz Wa R. 
_ Stockton-on-Tees. randaivesy 
10,800. Maxine Rattway Cuarrs, A. E. Muirhead, 


10,801. SECURING Pyevmatic Tires, J. F. Luckman, 
Birmingham. 
10,802. Covers for Prrumatic Tires, G. Finney, Bir- 


10,803. WaTeRPRooFING Faprics, W. Thomson and A. 
vor, Manchester. 

10,804. Sewirse Cxiorus, E. E. Evans and W. W. 
Tonkin, Stroud. 

10,805. Door-steps, J. C. Boswell, Norwich. 

10,806. VentTILators, J. Rothwell, London. 

10,807. Prrumatic a for Cycies, &c., R. Scott, 
Newcastle-on-T. 

10,808. Unions for Marat Pirgs, J. Kenyon, Barrow- 
in-Furness. 

10, =. Warter-cauce Cocks for Bor.ers, J. Hutcheson, 


10,810. Cycuzs, G. Gibson, Croydon. 
10,811. Frxinc CasEMENT "Winpows, T. Jenks and T. 
Hook, ith. 





10,812. Fixine Hus Ax ues of Cycigs, C. Sangster, 
Coventry. 

10,813. Furnaces for Brewery Coppers, R. H. Leaker, 
Bristol. 


10,814. Cyoves, A. Black, Glasgow. 

10,815. Batt, A. W. Hughes, Birmingham. 

10,816. RovcHentne the Surraces of Paper Tues, 8. 
O'Neill, Manchester. 

10,817. Cycxes, I. H. 8, Allan, Belfast. 

10 818. Bett Fasteners, T. A Abbott, London. 

10 819. Arrostatic VasseL, F. W. Golby.—(C. Cetling, 
Germany ) 

10 = Prerariwnc Ore for Smettine, E. Bicking, 


10, ne Ponrante Fo.tprxc Bicycte Sranp, T. B. Jack, 


10, $22. tease Cieaner, &c., W. Evans, 8. C. Midden- 
way, and J. C. Matthews, Birmingham. 
10,823 Extraction of Atumintum, A. F. B. Gomess, 


London. 
10 824. Pacsnoras for Use in Frre-arms, H Barnes, 

London. 
10,825. Rattway Brake Apparatus, J. Ackermann, 

mndon. 
10,826. MerHop of MARKING Carrie, C. P. Hayward, 


on 

10,827. Exrraction of Mretat from Ores, M. Body, 
london. 

ee Sam, E. L. Parker and W. W. Twigg, 


10.829. Rucers, Straicut-evers, &c , F. H A. Heyer, 


on. 
10,830. Reversis_e Incrain Carpets, Henderson and 
., Ld., and R. Britton, London. 

— Drixk for Cacep Birps, J. W. Carter, 


mdon . 

10,832. Hanp-stampinc Apparatus, E. Edwards —(R 
Krayn, Germany.) 

10,8338. Mountixe Work fe Latnes, E. Edwards 
(F. H. Flottmann, Germany.) 

10,834. Cranks, H. J. F. Guillou, London. 

10,835. DIscHARGING Drevcep MarTeriaL, A. Brown, 


on. 

10,836. Gearine Cuarns, 0. Lindner, London. 

10,837. Borers, O. C. Davis, London. 

10,838. FOUNTAIN. Pens, P. Jensen.—(F. C. Brown, 
United States.) 

10,839. Tea Costes, A. Argles, London. 

10,840. Repucinc Visration in Cycies, W. Edwards 
and J. H. Malpas-Roberts, London. 

10,841. bene Foop and FoppeR, H. Bunker, 


10,842. a Fracture of Saarrs of VEHIcLEs, 
W. ompson.—(C. Boese and A, Berendt, 
Germany.) 

10,843. Susmercep Strructurss, W. P. Thompson. — 
. Cavanaugh and J. W. Robinson, United 
States.) 

10,844. Hince Device for Wrxpows, W. P. Thompson. 
—(J. H. Weigel, Germany.) 

10,845. Treatinc Mipp.iines, J. Higginbottom, Liver- 


10,846. Dismvrectants, 8. A. Vasey and C. F. Townsend, 
London. 
10,847. Sroprinc Leaks in Suirs, W. F. Beart, 
London. 
10,848. Drymnc Ontons and Tomatogs, L. Stempel, 
on. 
10,849. Masz Tuns or Susstitures,L V. D. Hulle, 
London. 
10,850. Preumatic Cycie Tires, J. B. Dunlop jun., 


ion. 

10,851. Rattway Sicnaus, H. H. Lake.—(F. Beattie, 
Onited States.) 

10,852. Vatve and other Motions, C. H. Moberley, 
London. 

10,858. Sroracs Barreries, J. Y. Johnson.—(La Société 
L Accumulateur Fulmen, France.) 

10,854. Cotours, J. Y. Johnson. <) rhe Badische Anilin 
and Soda Fabrik, Germany.) 

10,855. Frrine SHots in Quarries, &c., J. MacNab, 

on. 

10,856. Time for CyrcLe Wueets, H. V. Karlebye, 
London. 

10,857. Door Sprines, P. Knobel, London. 

10.858. Waerts for Venictes, &c, C. Schmidt, 


ion. 
10,859. THResHInG Macuine, F. Kommnick and F. 
on. 
10,860. Bicycies and other Veuicies, A. Leloup, 
Londo’ 


mn. 
10,861. OversHor, &., M. and H. Frendenthal, 
London. 


5th June, 1894. 
10,862. WarTer-TuBE Borers, &c., J. Garvie, jun., 
on. 
10,863. Huntixe Crop and WaLkine-sticks, D. Brain, 


on. 

10,864. Sarety Sprinc Havrer Cuary, J.'8. Yule, 
Manchester. 

10,865. Water Frep, J. M. Porter and J. Blakey, 
Leeds. 


yo Enotves for War Purposes, J. E. Brown, 


10,867. Covers of Pyeumatic Tires, A. Gower, East- 
bourne. 

10,868. Drawinc-Prins, H. Marles, Brighton. 

10,869. WasHinc Macuryes for Launprigzs, W. H. 
Facon, Nottingham. 

10,870. OpgRatinc SHUTTLE-GuARDS, E. and G. Hindle 
and W. Isherwood, Halifax. 

10,871. Swetts of SaHurrie-soxes, E. and G. Hind’e 
and W. Isherwood, Halifax. 

10,872. Szt¥-apyustiInG Foipinc Cuarr, J. Harwood, 
Birmingham. 

10 873. a | for WEARING-APPAREL, E. W. Rogers, 
Birming! 

10,874. Geese Crorus, G. H. Smith and B. Cooper, 
Manchester. 


oe 75. ce, for the Usr of Cycuists, G. Johnson, 

heffiel 

10,876. SypHon Cisterns, G. Brindley, J. McEwen, 
and 8. Thompson, Birmingham. 

10,877. Seep Dritt for Sowinc Manovres, G. Russell, 

ington. 

10.878. IRoninc Macurnes, A. Metzger, cape. 

10,879. Gotr Hougs, A. E. Pullar, 

10,880. ; W. Fairweather. 
man y 

10,881. Coxe Ovens, H. A. Allport, London. 

10. 882. Destruction of AsHpit Reruse, J. Bennison, 
Manchester. 

10, —— Gas and Water Marys, J. McNair, 


= Pari is, Ger- 


is! 
10,884. WuHeEexs, J. Scott, Belfast. 
10,885. Seats, H. G. Wells, London. 
10,886. Fitter for Syrups and Liquips, G. Rae, 


Glasgow 
— Trp for Enps of WaLK1no-sticks, C.J. A. Francis, 


iw. 
10,888. Pap for Cuarr Fret, B. Barnett, Glasgow. 
10,889. Porntrinc Buack-LeaD Penciis, L. Wolff, 


London. 

10,890. BevELLInG Giass Crrcies, E. H. Pearce and E. 
Brown, 

10,891. oe, Economiser, R. Robertson, Gateshead- 
on-Tyne. 

10,892. Go F Warerproor Coat, C. H. Davis, J. Blake, 
and J. J. Farr, London. 

10,898. Batis for BowLine Atterys, C. W. Rodman, 


on. 
10,894. Curtinc TerTu of Gear-wueets, J. L. Kunz, 
on. 
10,895. Brake MECHANISM al ger ti W. H. 
ester and H. H. Price 
10,896. Tosacco Pipss, H. McCullough, Belfast. 
10, ‘pet Porntine Bricks, C. Wilson and A. H. Pepperill, 
10,898. —_— Biockss, H. T. and J. Grainger, 


on. 
— Wire for Carp Croruine, J. H. Roberts, Brad- 





10,900. Fuy-rrap or Catcner, C. Adams-Randall, 


ndon, 

19,901. JeweELLep Metatwarg, L. E. Ravault, Bir- 
mingham. 

10,902. Speep Inpricators, W. T. Lintner, London. 

10,908. Sewinc Macuines, H. H. Lake.—{S. H. Whee'er, 
Onited States.) 

10,904. Butrons, C. Radcliffe, London. 

10,905. Sprayive Macutng, A. Bryce, London. 

10,906. Evaporatine Barve or Liquors, A. Chapman, 
London. 

10,907. WaTerrne and other Cans, G. A. Farini, 
London. 

10,908. Door Servos, G. A. Farini, London. 

10 909. Avromatic Guarps for Forks, C, E Trickett, 
Sheffield. 

10,910. Matca Suen, P. oy Belfast. 

10,911. Frre-proor Srructures, A. W. Rammage and 

k, London. 
10, oi. ao Waistspanps, &c., G. J. Newman, 


10,9138. ‘Hens Reo: and Steepisc Rves, J. Bartram, 


mdon. 

10,914. Nams, &c, W. L. Wise.—(H. A. Lepreux, 
ance 

10,915. Cameras, T. M. Clark, London. 

10,916. SoLarometers, &c., W. H. Bechler, London. 

10,917. Sarery Fuses or Cot-outs, 8. Z. de Ferranti, 


ondon. 
10918. CHeary Stoners, &c., J. W. Brown, jun, 


mdon. 
10,919. Umpaxgtias and Parasozs, A. J. Boult.—(B. 
Meyer, Germany.) 
10,92. Sertixe ‘Tes, W. P. Thompson.—(/. B. West, 
United States ) 
10,921. Justiryine Typs, W. P. Thomp-01 —(J. L. 
Mc Millan, United States ) 
10,922. Preumatic Sappues, E. E. Preston and A. H. 
Bates, London. 
10,923 Street, W. P. Thompson.—(F. Bertrand and 0. 
Thiel, Austria.) 
10,924. Taps, J. Samuel, London. 
10.925. Carpinc and other Esoines, G. Turckx, 
London. 
10,926. Apparatus for Exuisttine Goons, F. W. Harris, 
London. 
10,927. Biorrine Pap, M. Bernéde, London. 
10,928. _ for Pits and Cacuovs, E. iv Jeffreys, 
ny 
10,929. Wenccwenes and Locomotives, A. Hunnable, 
mdon. 
10,930. Pranororte Cases, C. Bechstein, London. 
10,931. Casa Rectsters, J. R. Ward, London. 
10,932. Hoss Courtine, E. Nunan, London. 
10,933. Matcues, W. and C. Schael, Berlin. 
10,934. Frixrne Cranks, &c, on Ssarts, G. Taylor, 
London. 
10,935. Stop Morrow for Looms, K. Hiimig, jun, 
London. 
10,936. Sxrvinc Macutnes, H J. i, —(The Scott 
Shoe Machinery Company, Onited State. 
10,937. Tension Devices, H. J. Haddan. Xe. W. Baker, 
United States ) 
10,938. Harps, H. J. Haddan.—(The C. F. Zimmermann 
Company, United States.) 
10,939. Mat Macnivery, A. E. Hodder and W. Good- 
acre, London. 
10,940. Com Yarn Mat Weavino Macurvery, E. 
Hodder, London. 
10,941. Station Inpicatine Apparatus, P. Ellis, 
London. ‘ 
— Si.k Har Paps or Po.isners, W. 8. Simpson, 
mdon. 
10,948. Rorary Enarves, L. de Maio, London. 
10,944. CenrrirucaL Cream Separators, E. G, N 
Salenius, London. 


10,945. Cream Separators, E. G. N. F&alenius, 
London. 

10.946. Improvep Beveraces, E. A. B. Beaumont, 
Brighton. 


10,947. Lirg-svoys, J. P. A. Galibert, London. 

10,948. Maxine Steet Tuses, J. Y. Johnson.—{J. P. 
Serve, France.) 

10,949. Sinczinc Ciotu, J. R. Reynolds and W. E. 
Whittle, London. 

10,950. An Improvep INHALER, I. eg yo London. 

10,951. SoLe-LEVELLING MACHINES, Lorrain. — 
(B. E. Winkley and B. Phillips, United States.) 

10,952. E.ecrropes, C. Hoepfner, London. 


6th June, 1894. 


10,953. Horns for RatLway Wacons, E. Rees, Mon- 
mouthshire. 

10,954. Preventine the Fav of aCace ina Pit-sHart, 
G. Archer, Ilkeston. 

10,955. Rar_way Cuarrs, R. M. Harison, G ow. 

10,956. Manuractoure of Starcn, R. Wilson, Glasgow. 

10,957. Sipe Hanpies for CarriaGe Doors, J. Maxwell, 

Ow. 

10,958. Carriage Tricycie, J. P. and P. C. 
McCormick, Dublin. 

10,959. Drrect-actinc Rotary Stream Enorneg, J. P. 
Auld, Dublin. 

10,960. Manuracture of Gotr Civss, Slazenger and 
Sons, London. 

10,961. Cricket Bats, C. Rose, jun., Accrin 

10,962. Rotary Pumps, A. H. Tyler and J. 
Vesian, London. 

10,963. Criosinc Stace Curtains, E. Lytton, Man- 
chester. 

10,964. Bitttarp Coe Hoxrprar, J. F. Childs and 
E. F. B. Rolfe, London. 

10,965. Sweepinc, &c., Cuimneys, J. Godwin, Man- 
chester. 

10,966. Wispow Sasues, J. Lawrie, Glasgow. 

10,967. Evecrrica, Switcnes, J. H. Tucker, Bir- 
mingham. 

10,968. InseRTING Press Papers, J. Reffitt ard H. 
Cliffe, Halifax. 

10,969. Dritt Couurers, J. E. Holyoak, Leicester. 

10,970. MAcHINEs for WASHING Bort.ss, T. Hill, Hull 

10,971. Lastinc Pincers, J. Allen, r. 

10, 972. OrGAN Pipes, J J.T. Cussons, Beverley. 

10, sr8. a Covers in STEAM Seuaan ie Mills, 

— Door Syeck or Catcn, A. W. McMurdo, 

ow. 

10,975. Decorative Lamps, D. L. Simpson, Glasgow. 

10,976. Biixps, C. Horton, Birmingham. 

10,977. A Hanp BANKING Proves, W. Gregory, 
Egloskerry, R.8 0. 

10,978. Measvrixc InstruMENTs, W. T. Goolden and 
8. Evershed, London. 

10, _ Packino for Piston Rops, T. Hosking, Liver- 


10980. Fenper Curss, F. W. Green, Birmingham. 
10,981. The Cricket Bat Prerector, E. ¥ Penn, 
Coven try. 
10,082. "Stoan Sse.., J. B. Harper and R. Gommez, 
mdon. 
10,983. Propuction of Vinecar, E. Pew and W. 
Blenheim, Surrey. 


n. 
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SELECTED AMERICAN PATENTS. 


From the United States Patent Office Official Gazette. 


518,342. Tin-pLatinec Macuing, C. R. Britton, Cleve- 
land, Ohio —Filed July 3rd, 1898. 

Claim. ~4) In a tin-plating apparatus, the combina- 
tion of a tinning pot, mg pot, and a curved hollow 
neck connecting sai pots, with su Dg 
masonry in which - formed two flues E and G, the 
former extending in front of the tinning pot,” the 
latter behind the neck and under the grease pot, an: 

a wall which divides the space above the neck into 
two flues E’, G, the former being connected with flue 
E, the latte r with flue G, whereby the tinning pot on 
the one hand and the rear part of the neck and the 
grease pot on the other hand may be independently 








=—=—: 


heated, substantially as and for the pur, 

AL In a tin- poe J a) — the ‘otal ef’ 
d a connect: 

two two iter D D D cock, having Gece tens re) iq 

thereby forming, on ak on Sgn two grooves which, 








are arranged with respect to each other, substan 
wan placed inh whereby either edge of q plate 
may in the upper groove on one guid. 

the other ed, placed io the lower grocve name 
other guide, for rhs purpose specified, 


518, te. UNIVERSAL PHASE ALTERNATE CuRRryy 
em, T. Duncan, Fort Wayne, ladiann —Filed 
Man’ Qn, 1893, 

Claim —(i) ‘In an alternating current electro. 
netic motive device, the combination of a laminated 
field having its polar projections facing inward at ay 
angle, as shown, and a cl secondary or armature, 
all Peep 4 as set forth and described. (2) In 4 
universal phase motor, the combination of a |; aminated 
iron field having ~J <x? projections with suitable coils 
wound thereon the purpose set forth, a closed 
armature of low resistance and a magnetic path 
diverter for ulating the direction of the magnetic 
flux through the armature, substantially as described, 
(3) The combination in an electro-magnetic motor for 
single or multiphase alternating currents, of a field 
magnet adapted to be connected with said currents, 
closed rotary armature, a magnetic on diverter and 
the adjusting lever, all substantially as and for the 
purpose set forth. (4) Ina universal » Ae alternatin, 
current motor, the combination of an energising field 

et ¢, a closed cylindrical secondary or armature 
C,t e bearing heads F supporting said armature, and 


518,310 





the pe er he shaft 8 on which the said mandrel heads 
are adapt rotate, all substantially as described. 
(5) Ina wb, phase motor, the combination of the 
field fee ong ¢, the armature 6, the bearing heads F, 
the diverter D, the lever J H L, the worm gear M, the 
adjusting shaft S, and the 
as described and’ herein (6) In an 
electric motor for single pone polyphase —, the 
combination of a laminated fi havin its poker 
projections facing the armature at an angle, an 
vided with suitable coils located in the cout « or 
circuits _ the supply, and a laminated diverter for 

eer and direction of rotation, all sub- 
raatialy a8 4 escribed. (7) In an electric motor for 
single an lyphase currents the combination of a 
sat ated | Ary rine its po! Powriked with wu facing the 
armature at an angle, and ed with suitable coils 
located in the circuit or Faouits of the supply, a 
laminated diverter for varying the and direction 
of rotation and the terminals, plugs, or switch-board, 
as herein set forth and described. 


518.455. APraRaTus FoR ince Air, J. Howden, 
Glasgow, Scotland.—Filed August 21st, 1893. 

, Claim. (lI) A steam boiler having an air-heating 
in with the smoke-box, and 

through which pass the d of ion, an 
air inlet or inlets to the chamber, flues for the passage 
of heated air from said chamber, and a partition or 
partitions in the latter to give divided streams of air 
through the chamber, substantially as described. (2) 
A steam boiler having an air-heating chamber in con- 
nection with the smnoke-box, with vertical tubes 
therethrough for the passage of the products of com- 


(518, 455] 















be 


bustion, an air inlet or inlets to the chamber, flues 
for the e of the heated air from said chamber, 
and a= tal partitions in the chamber, substanti- 


ally as and for the set forth. (8) A steam 

er havin = air-heating chamber in connection 
with a smoke-box, with a central vertical division 
plate and horizontal tions for the distribution of 
the air, a central air at the said division plate, 
and side flues for the ——— of the heated air from 
the chamber to the furnace, all substantially as de- 
scri' ed, ; 
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ENGINEERING WORKS ON THE THAMES. _ | gives an idea of the appearance of the works from the 

No. IIL | river, although it is by no means up to date, the sheds 
| being now closed in, as the building of vessels is entirely 
| carried out in the open owing chiefly to their increased 


MESSRS. YARROW AND CO, 


In the year 1866 Messrs. Yarrow and Hedley acquireda | size. 


piece of ground extending over half an acre on the northern 


A two-storied brick building contains the various 
bank of the river opposite that part of the southern bank, offices and stores, through which we must pass to find 








Fig. 1-MESSRS. YARROW'S YARD IN 1867 


known as Bugsby’s Marshes, between Greenwich and Wool- ; ourselves in front of the erecting and fitting-shop door, 
which we cannot do better than enter. 
is a brick building, irregular in shape, approximating in 
formation to three bays—although one of them, that 
reproduced in Fig. 1, which was taken at the time. The which formerly adjoined Samuda’s wall, is far from being 

The two outer bays have an upper floor, 


wich, at the western end of Blackwall Reach. Their yard 
then adjoined that of Samuda Bros., the two being sepa- 
rated by the brick wall seen to the right of the photograph 





number of employés then varied from twenty to forty. 
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countershafting for the machinery below. Cast iron 
columns carry the crane girders of the central bay, 
sharing this duty in the erecting shop with buttresses 
against the outer wall to our left. 

Immediately in front of us is a set of quadruple 
expansion engines for torpedo boat No. 90. They are 
undergoing a series of tests to ascertain how far the 
tendency to vibrate has been neutralised by the system 
adopted by the firm. Mr. Yarrow has given great 
attention during the last few years to the laws which 
govern the vibration in torpedo boats, and a very great 
measure of success has attended his investigations. The 
structure both of the hull and engines is much impaired 
by excessive intermittent strains, causing the riveted 
joints of the hull to be weakened. The health of 
the crew also suffers, for this continuous shaking has 
an injurious and irritating effect on the nerves. One has 





The fitting shop 
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Fig. 2—PLAN OF MESSRS. YARROW'S PREMISES 


Their first torpedo boat was built in 1874 for the Argentine 
epublic. She was 55ft. long, 7ft. beam, and 65-horse 
power, and was fitted out on the old out-rigger system. | 

The partnership of Yarrow and Hedley was dissolved in 
1875, Mr. Hedley leaving to start afresh on his own account, 
About this time Mr. Yarrow, desiring to extend his field 
of operations, turned his attention to the construction of 
light draught steamers with so much success that these 
have now become a prominent feature in the business, 
of which more anon. In 1878 he broke all previous | 
records with two first-class boats for Russia, which, | 
owing to that country’s hostile attitude, were not allowed | 
to leave. They were appropriated by the British Govern- | 
ment by virtue of an Order in Council—a distinct gain 
for us, as they attained on their trials 21°94 knots. They 
were 85ft. long and 11ft. beam. 

In 1885, finding that the great press of orders necessi- | 
tated an enlargement of the premises, the firm acquired | 
part of the adjoining yard of Samuda Bros., and asthe num- 
ber of empioyés by 1887 had increased to 1600, it is clear | 
that this was a wise and necessary step. There are now 
about 1000 employés. In the accompanying plan, Fig. 2, 
the position of the old boundary wall between the yards 
is shown by a dotted line, the ground to the west of it 
being devoted to slips, where the torpedo Destroyers | 
Hasty, Charger, and Dasher are now building; | 





Fig. 6—LATHE CUTTING TEETH OF WORM WHEEL 














only to live in a torpedo boat for a day, or even a few 
hours, to become convinced of this, especially in any sort 
of manceuvring when there is a liberal use of the helm, 
and the occupants of the engine-room have been compelled 


| todesert their posts, the vibration having done to death the 


brazing on sundry copper pipes which fill the engine-room 
with steam, and there is nothing to do but draw fires and 


drift. Vibration is undoubtedly the béte noire of torpedo 
boats. In coping with it, Mr. Yarrow uses a system of 


balance weights, with the object in view of securing for 
every vertical moving weightasimilar weight moving in tke 
opposite direction. The balance weights are of a varied 
| nature. The triple-expansion engines of the Destroyeis 


| and first-class boats have weights strapped to the crank 


| web—opposite the pin—as well as others to the side of 

each web, following the crank at about 129deg. The 
| quadruple engine has none of the kind first mentioned, 
| but it has one of the latter class at the side of each of 

the low-pressure crank webs, and also a “ bob-weight,” as 
it is called. Those at the crank webs are masses of cast 
iron weighing nearly 2 cwt., secured to the shaft by means 


| of a cap and bolts. The “ bob-weight”’ is adead weight 


of cast iron of some 901]b., which is raised and lowered 


| by the action of an excentric keyed on to the shaft in 


such a position as to counteract the tendency of the 
engine to rock or move vertically at that point. In the 
quadruple engine the high-pressure cylinder is foremost, 
then comes the second intermediate, then the first inter- 
mediate and the low, all of which follow one another at 
an angle of 90 deg. Mr. Yarrow showed us some interest- 
ing photographs demonstrating the effect produced by his 
system of balancing. 

The experiments were made on a first-class boat in the 
water with steam up, the engines running at the speed 
producing the maximum amount of vibration. The 
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Fig. 7 WIFING COPPER PIPE 


the first, where we are now standing, serving as an| propeller is unshipped, as it is a perfect balance, and has 
erecting shop, with two overhead travellers by Stothert and | nothing to do with vibration. The boat is therefore 


stationary. First, we see a broadside view of the boat 
| having the usual machinery, showing a water-line so 
much disturbed by the vibration that there is set up a 
series of short choppy waves or ripples, particularly at 
| the bow, forward of the engines, and under the counter, 
where the vibration is the greatest. Now, if we lock at 
another photograph of the same boat with Mr. Yarrow’s 
| modification, the engines running at the same speed, 
| we can see no waves at all, which gives us a 
| very good idea of the extent to which the disease is 
| cured. These experiments were fully recorded in a paper 
| read by Mr. Yarrow before the Institute of Naval 
Architects. From a humane point of view, as well as a 
| mechanical, Mr. Yarrow is to be congratulated on the 
| success which these results show to have attended his 
| endeavours, which have lately been further confirmed by 
| the trials of the Havock and Hornet. We here give an 
| illustration, Fig. 4, of the method of testing the quadruple 
| engine already spoken of. ‘There are no holding-down 
| bolts, the engine being supported in such a way as to be 
| free to rock, the fulcrum consisting of a wooden block, 
| with several thicknesses of $in. india-rubber sheeting inter- 
| vening, situated under the bed-plate between the two 
| intermediate cranks and athwartships. Lateral move- 





the back part containing the pattern makers’ and joiners’ | Pitt, each capable of lifting four and a-half tons, the other | ment is prevented by uprights fixed to the floor, one 
shop, stores, &c. The entire yard now covers three and | bay containing chiefly lathes, the floor overhead being | of which is prominent in the picture, marked U. C is one 
of four india-rubber pads or buffers situated under each 


a-half acres, and is the property of Mr. Yarrow. 


Fig. 3' heavily burdened with many more, as well as all the 
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corner of the bed-plate to check any excessive rocking. 
Air-pump valves, one above the other, serve admirably 
for this purpose. The bed-plate B is of the usual Yarrow 
type, namely, two steel angle bars running fore and aft, 
the bearings. and column supports being of cast iron, 
bolted to the inner sides of the angle-bars, forming a 
series of braces. A A are the engine uprights, F is a table 
clamped down on the bed-plate carryinga pencil-holder P. 
The spring S is rigid with the pencil-holder, and assists 
in maintaining the pressure of the pencil on the slide D, 
the upright G serving as a guide. By turning the drum 
E sufficiently rapidly to enable each up-stroke of the 
pencil to clear the preceding 
down-stroke, we shall have 
described a zigzag path which 
is capable of interpretation, 
and records the extent and 
period of the vibratory 
impulses. The engine is 
driven at about 120 revolu- 
tions from the shop shafting 
by means of belts and 
pulleys. At the far end of “* 
the erecting shop there is a Nes 

band saw cutting up a block 
of mild steel into a con- 
venient shape for forging a 
rudder frame. It is 3ft. 6in. 
by 2ft. by 10in., and is being 
cut intoaT. Weshall show 
later on how this Tis utilised 
in the smithy. The saw is 
also useful for cutting con- 
necting-rod forks and the 
slots of radius links. In 
dealing with the latter, a hole 
is drilled in the slot, through 
which the saw is inserted, 
and the two ends are then 
united, which is done with 
surprising rapidity. Fig. 5 
is a view of the central bay. 
There are two overhead 
travellers by Stothert and 
Pitt, taking five tons and 
three and a-half tons res- 





pectively. The principal 
machines are :—A_ large 





Asquith radial drill; a heavy 
slotting machine with univer- 
sal table—all motions auto- 
matic—by Shepherd, Hill, 
and Co.; a planer by the 
same firm, the bed of 
which can be seen in Fig. 5 at the far end, 

the machine being then in course of erection, taking in | 
6ft. between uprights each way, with an available stroke | 
of 12ft.; a large screw-cutting gap lathe by Asquith, taking 
30ft. between centres, with an 8ft. face-plate ; more lathes, 
drills, planers, by Smith, Beacock and Tannett, Muir, 
Shepherd, Hill, and Co., Crookes, Roberts and Co., about | 
which there is nothing very remarkable, except perhaps 

the abundance of the lathes, the great majority of which 

are by_Shepherd, Hill, and Co., who seem to be favourites. 





Fig. 5—MESSRS. YARROW’S FITTING SHOP—CENTRAL BAY 


Their work is not confined to turning. We shall show, 
by describing two contrivances which we saw in operation, 
that an ingenious foreman can make them do more than 
that. Fig. 6 shows an arrangement on a lathe for cut- 
ting the teeth of worm-wheels. It will be seen that the 
cutters are keyed to a mandril revolving in the lathe 
centres while the work is slowly fed round by spur and 
bevel gearing from the feed screw of the lathe ; and ayain 
in the further bay, the irregular figure before alluded 
to, there is a lathe being utilised for binding main steam 
pipes with copper wire as a precaution against the 
disastrous results of fracture. The accident on board the 
German ironclad Brandenburg, so fresh in our minds, | 
brings home to us the necessity of paying more atten- 
tion to copper main steam pipes than has been done 
hitherto, and it is undoubtedly wise policy on the part 
of the Admiralty to require that all steam pipes above a 
given size shall be reinforced by means of a covering of 


copper wire. We give an illustration, Fig. 7, of the arrange- | 


ment adapted to the lathe. The pipe P is mounted in the | 
athe in the manner shown, and receives from the three 


| doneaan DDD three contiguous helices of wire; the 


| drums, &c., being carried along on the slide-rest S, which 
| travels as in screw cutting, the change wheels being 
arranged to suit the pitch of the helices, viz., Zin. Each 
| length of wire on being paid off from the drum passes 

over a grooved pulley at A, sustains a weight W at B, 

and finally passes over the pulley C which is common to 
| the three strands. The weights WW W maintain a 


| tension sufficient to secure tightness, and by occasioning 
| the three sharp bends at A, B and C, producea straighten- 
ing effect which is essential to the evenness and neatness 
of the job. 


The drums are held back by the attendants, 








and not the tool. The pawls can be thrown over go as to 
engage the opposite sides of the wheel when the link hag 
traversed the necessary arc, and it is desired to reverge 
the direction of the feed. . The links are usually of 
wrought iron, and are cut out by the band saw first, then 
case-hardened, and finally finished off in the manner just 
described. 

We shall now ascend to the upper floor by means 
of the lift. Here are a multitude of small lathes, 
mostly by Shepherd, Hill, snd Co.; nut machines by 
Brown and Sharp; milling machines by Muir, and some 
sensitive drills by Barnes and Co., Rockford, Ill., and 

the Dwight Slate Machine 
Company, Conn. These are 











Fig. 3—MESSRS. YARROW’S WORKS AS SEEN FROM THE RIVER 


who watch the weights and exert themselves accordingly. | 


The lathe takes 19ft. between centres, and is by Muir, 
who have supplied another taking 25ft. Cylinders are 
mostly bored in a horizontal boring machine by 


| Shepherd, Hill, and Co., which has known work up to 


5lin. diameter, a little assistance being rendered by 
raising the stocks. This cylinder was the low-pressure 
of H.M.S. Antelope—the largest engines Messrs. Yarrow 
have so far constructed. In a corner there is an 
emery grinding tool by Brown and Sharp, with a 





reciprocating table 


not unlike a planing machine in 
principle. 


The emery wheel, which is only 2in. in 


diameter, rotates at a high speed, being journalled on an | 


adjustable frame above the work, and can be fed in the 
same way as is a planing tool. This is the machine as it 
is supplied, but Messrs. Yarrow have made it do more. 
Fig. 8 shows a contrivance mounted on the table of 
this machine, with which the curved edges of radius links 
are ground down with considerable nicety. Bracketed to 
the table is a vertical frame, in shape that of a figure 
which is the difference of two sectors having a common 
angle. The frame carries a slide which is moved through 
a suitable length of are by means of a worm gearing into 
its upper edge, the worm shaft carrying a ratchet wheel 
which engages at the end of each stroke with a pawl, thus 
deriving a continuous feed. Thus the reciprocating 
| action of the table performs a twofold function, in- 
| asmuch as it both carries the work past the tool and 
presents to it a new surface at every successive stroke. 
So there is this difference from the planing machine in the 
principle of this apparatus, namely, that the work is fed 





most useful little tools for 
small jobs; that by the last. 
named makers has three 
drill stocks, and it is quite 
the usual thing to see three 
men with their respective 
’ “jobs” all using the machine 
at once, and this is a machine 
that only occupies about a 
couple of square feet of floor, 
On this floor is the tool store, 
which is well arranged ; all 
the repairing and tempering 
of tools is done here, the 
sharpening of milling tools 
and gear cutters, &c., by men 
who do this and nothing else, 
and consequently attain a 
high standard of proficiency 
in this all-important depart- 
ment. There is a neat little 
forge for heating the tools, 
having eight gas jets, also 
special sharpening machines 
supplied by Messrs. Brown 
and Sharp, and Archdale and 
Co., for their milling tools. 
There is a small lift for 
raising and lowering tools, 
so that it is unnecessary for 
the men at work below to 
come up, whereby much 
time is saved. This seems 
a little thing; but little 
things like this make a great 
difference in the expenses 
of a factory. A tool store 
such as this reduces the 
amount of wandering about 
and loafing round the fires in 
the smithy; two evils which always exist when the men 
are obliged to go there to get tools dressed. 

One feels inclined to linger here, there is so much to 
interes; but a minute description of all the contrivances 
and methods adopted in such a fitting-shop as this 
scarcely comes within the scope of this article. It would 
be hard to know where to begin, and harder still to know 
where and when to end. 

In the smithy there are three steam hammers by Davis 
and Primrose, weighing 1 ton, 15 cwt., and 8 ewt. respec- 
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Fig. ba—TORPEDO BOAT BOW AND OPENINGS TO RECEIVE TORPEOO TUBES 


tively. We had an opportunity of seeing the process of 
development of a rudder frame. Fig. 9 gives a rough idea 
of the changes that take place under the hammer. The 
T-block already mentioned now clearly demonstrates its 
raison @étre. It will be seen that both the pieces have 
slices cut outof them. This is the first operation with the 
upper half and the first and third operation with the lower. 
The sketches are not supposed to be to scale, but they 
give one an idea of what a long and thorough operation a 
rudder frame, even for a torpedo-boat, means. ‘The 
last scene of all shows the two pieces welded together, 
with the addition of the rudder-plate. Some nice 
workmanship is done here with propeller blades, which 
are almostinvariably steelé orgings, the bosses being of mild 
steel. They are subsequently adjusted so as to be a true 
balance, the centre of gravity being in the centre of the 
boss. There are eleven fires, the blast being supplied by 
a fan in the engine-house through an underground trunk. 

Outside the smithy is a dock, dry at low tide, which has 
been enlarged three times during its existence to keep 
pace with the development of torpedo craft. We say 
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seems to have | builtin seven floatable sections. She was put together on the | built by the same firm for the Government, for use on 


become somewhat of a misnomer, The days when they | West Coast of Africa in British waters, by permission of | the Zambesi, were put together out at sea, and are 
were facetiously called “‘ machines constructed to run trial | H.M. Government, whence she steamed up the lagoons into | periodically being heard of when small disturbances 
trips ” are gone. Now it is difficult to define clearly what | the interior about six weeks after her delivery from Eng- | occur in those parts. Some time ago a trial was made on 


it is that constitutes a torpedo boat pure and simple. 
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modern first-class boat. However, the Admiralty, by 
giving names to the Destroyers, appear to have decided 
that they are ships, and Nos. 88, 89, 90, although 142ft. 
long by 14ft. beam—only 38ft. shorter, and 4ft. less beam 
than the Destroyers—are boats. But the line of distinction 


is becoming less and less 
clear. 

The dock at present con- 
tains No. 89, sister to No. 
88, which has just been com- 
pleted, and at present lies 
in the Export Dock, Isle of 
Dogs, where the boats 
usually lie up till brought 
forward for completion. Fig. 
10 is a photograph that was 
taken in 1886 of Nos. 30 to 
33, and 61 to79. They form 
rather an imposing array of 
snout bows—evidently fully 
prepared for a Russian scare. 
To return to No. 89. She 
has triple expansion engines 
with cylinders 18in., 26in. 
39}in. by 18in. stroke. The 
boiler is of the locomotive 
type, the fire-box and tubes 
being of copper, a material in 
which Messrs. Yarrow have 
a firm belief, owing no doubt 
to the good results their 
boilers so fitted have given. 
Beyond the dock there is a 
stern-wheel steamer ready 
for transportation. These 
vary in draught from 6in. to 
12in. Perhaps their most 
striking feature is the rapid- 
ity with which they are con- 
structed, taken to pieces, 
transported, and put together 
again, Take, for example, the 
Opale, constructed in 1892 


dc land. One of Mr. Yarrow’s earlier orders for stern-wheel | 
There is about as little difference between the catcher | steamers was from the Congo State Department at 
and the Destroyer as there is between the latter and the | Brussels, of which H.M. the King is the head, for a 12in.- 








Fig. 





Fig. 1!MESSRS. YARROW'S BOILER SHOP 


the Thames for the information of the Admiralty, in order 
to ascertain the length of time necessary to connect boats 
of this kind together, and get up steam. The boat was put 





draught steamer named Le Stanley, to assist in the | together and steam was up in less than six hours from the 
opening up and civilisation of the interior of Africa. The | time of commencing work. 

usefulness of this kind of craft was perhaps never better | 
demonstrated than at the time of the Nile Expedition, 
when the Lotus worked its way up through the Cataracts 


Beyond the stern-wheel steamer is a light-draught boat 


of an altogether different type. She has a raised screw 
which revolves in a trunk running fore and aft. The 


trunk;;is highest at the 
screw space, sloping away to 





10—TORPEDO BOATS IN EXPORT DOCK, 





ISLE OF DOGS 


for the French Government. They wanted a boat with all | to Korti, and brought provisions for the relief of Lord | 
despatch for the Dahomey Expedition, and their own con- | Wolseley’s men, and was the only means of keeping up 
structors required from four to ten months for the work. | communication with head-quarters when the river was so 
Mr. Yarrow went over and undertook to do it in thirty-six | low that no other vessel could have navigated it. This 
days, and, much to the disgust of French engineers, | was considered so satisfactory that the Government imme- 
diately ordered eight more from Messrs. Yarrow and Co. 
The boat was completed in twenty-three days! She was | More recently the Mosquito and Herald, 90ft. long, were 


obtained the contract. 


nothing each way, the shaft 
passing through a stuffing- 
box and gland on its shell. 
Alongside is a small launch, 
built entirely of delta-metal, 
to ascertain the adaptability 
and durability of this 
material, which offers for 
such constructions many 
advantages, if the additional 
cost is admissible. On the 
slip at the extreme east end 
of the yard is torpedo boat 
No. 90, similar in construc- 
tion to Nos. 88 and 89, al- 
though she has tubulous 
boilers of an entirely new 
and experimental type on 
quite a different system to 
those on board the Hornet, 
and, as we have before said, 
quadruple engines. 

Under the shed which 
skirts the dock, between the 
dock and the concrete wall 
shown in the plan, is being 
constructed an aluminium 
boat. We have not seen it, 
as it has been fenced round, 
the details of its construc- 
tion being desired to be for 
the present kept secret. We 
may say, however, that it is 
a second-class torpedo boat 
for the French Government, 
60ft. long and 9ft. beam. 
She will have triple-expansion engines, and one water-tube 
boiler with copper tubes. 

Lying on the mud are a number of small vaporised- 
spirit launches, of which it is a little surprising that so 
little is seen now-a-days. This is probably due to the fear 
felt by the public of the explosive liquids which are used ; 
and yet the danger is exceedingly small. We described 
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these “‘ Zephyr ” launches, as they are called, when they We can now pass on to the boiler shop. Fig. 11 gives | bottom of the tubes are slotted where they pass thr 

first came into notice four years ago. They are built as | a view of the principal bay, and shows the water-tube | the chambers, so that the remaining portions ~ rebate. P 

long as 40ft., with an 8ft. beam, and are not expensive to | boilers—eight in number—for the Hornet, more or less Opposite Buckton’s planer, so far to the left as not tot ” » 

work, the consumption of petroleum being about 14} advanced. It will be noticed that the joint between the included in our view, is a multiple drilling machine Ps : 

gallons per hour, the average cost of which quantity is | upper and lower halves of the steam drum is riveted and by Buckton, carrying six drills, all capable of being cca i 
not flanged, as in most of independently or in any combination, and are partiey, t] 
these boilers when of smaller larly useful in dealing with water-tube boiler shells can ti 


size. These boilers have 
already been described in our 
pages, and there is little to 
add with regard to the method 
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Fig. 8—AMERICAN 


of construction. When the 
drum and lower tube plates 
come from the drilling and 
planing machines, they are 
supported in a temporary 
, frame until the tubes are all 
9d. or 10d. Messrs. Yarrow kce» one constantly plying, ; tight in their places, and themselves constitute a support. 
carrying men to and from such of their boats as happen | In the foreground of our picture of the boiler shop there 
to be moored out in the stream. It only takes five | is a planing"machine ‘by Buckton, which is found very 





Fig. 4—RECORDING VIBRATIONS OF TORPEDO BOAT ENGINE 
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Fig. 13—MESSRS. YARROW'S WATER-TUBE BOILER 


minutes to ‘ get up vapour” every morning, after which | convenient for planing up the flanges of the water feeders, | 


it is kept going the whole day long. The oil used isa very which are generally cast steel. There are two tool-heads | 
ight hydrocarbon, and its use involves more danger in | with independent transverse motions, so that the flanges 


tube plates. Further down on the left is another of 


Asquith’s patent radial drills. 
Beyond the Asquith drill is a machine hack-saw, cutting 
off the rough ends of steel tubes, which are frequently 





EMERY GRINDING TOOL FOR RADIUS LINKS 


used in the tubulous boilers instead of those of copper. 
Some authorities prefer these, though there is little to 
choose between the two on the score of expense, as the steel 
tubes are the very best steel, ‘‘Credenda’’ make, and are 
sometimes galvanised to endeavour to secure protection 
against corrosion. The saw can be started and left, and 
will stop itself when it has got through its work. It is not 
quite as trustworthy for doing this with a tube as with a 
solid rod, owing probably to the slight springing of the 
unsupported end of the tube—i.e., the part about to fall 
causing it to jamb; the reason of the rod’s behaving 
otherwise needs no showing. But it is a very useful little 
tool, and of course hails from America, being supplied by 
the Millers Falls Manufacturing Company. <A hand. 
power jib travelling crane by Smith, of Leeds, runs tli 
whole length of the shop. In the further bays there ar 
seven punching and shearing machines by Berry, of 
Sowerby Bridge. One of these has circular edges revolv- 
ing on fixed centres, and is useful for cutting curves, it 
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Fig. 12—ORIGINAL YARROW WATER-TUBE BOILER 








being quite possible for one man to turn and twist the 
| work to obtain the desired shape. There is a machine for 
| bending angle irons, also by Berry, worked by hand- 
| power. It is especially useful for straightening the 
| steel angle bars for engine bed-plates. There is a set of 
| mangle rolls by Craig and Donald, a larger set of rolls 
| by Berry, 1lin. diameter and 11ft. 8in. long; the 
| upper roll having a convexed surface, which has replaced 
| the roll originally supplied, whieh had a flat surface, and 
sprung so much at the centre that no thick plates ever 
came out of the machine flat ; consequently a convex roll 
was a necessity. There is a combined plate and angle 


shall not enter into the theory of these boilers here.| row of forges and a Player’s planishing hammer—a ‘ 
This has already been done at length in our recent series | capital tool for working up light steel plates. This is now i 
| of articles on tubulous boilers. Fig. 12, which is a sketch | all we have to say about the sheds, which extend from 
of the original boiler of this type, may, however, be of | the water's edge to the fitting-shop, easily discernible on 
| interest. The drum was then athwartships, and is not | glancing at the photograph we reproduce of the general 
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at right angles to the length of the machine can be planed 





shown in the front elevation. It is amusing to note that | 
the circulating pipes, which are now entirely done away | 
with—see Fig. 13—were then considered of primary | 
importance, and figure prominently. Fig. 14 shows 
how the uptakes in the Hornet are arranged. Messrs. | 
Yarrow have another type of water-tube boiler, of | 
| which we give an illustration, two of which are being | 
supplied for No. 90 torpedo boat. These have a steam | 
drum, but there is only one nest of tubes, which is in- | 
clined longitudinally. The upper ends of the tubes, which | 
are plugged, can be seen in the accompanying sketch— | 
transport than in actual working. For those who do not | Fig. 15. They of course communicate with the interior 
possess riverside premises wherein to store it its low | of the water box to which they are joined. Each tube 
flashing point is an objection, and probably accounts for | passes through both water boxes, being expanded into 
the unpopularity of the system. : both front and back plates of both spaces. The top and 











without shifting the work. One of these water feeders, or | iron furnace. and a scrieving floor 48ft. by 20ft., consisting 
FEE K 


pockets, is shown on the table in our illustration. ~ We | of forty slabs each measuring 4ft. by 6ft. Here is also « E 
Fig. 9—DEVELOPMENT OF RUDDER FRAME 


appearance of the works when seen from the river. 
Continuing westwards, we cross the old boundary line 
and enter the new part of the yard. There is nothing 
perceptible in the construction of the boats of a novel 
nature, so we shall not clamber about the scaffolding, but 
pass under the keels of H.M.S. Hasty, Charger, and 
Dasher, and look into the light platers’ shop, Here is 
some very nice beaten copper work in the form of fan 
impellers for the Destroyers. The fan impeller for the 
aluminium boat, also of aluminium, is being made here, 
and is light enough for a man to lift with one hand with 
the most perfect ease. Ventilator cowls, light coaming, 
deck doors, and other light deck gear are also being made 
of the same material. The pattern-makers’ shop is one 
with the pattern store. There is a goodly collection of 
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satterns, some on shelves, others hung to the wall, here, 
there, everywhere. At the back of the yard there is a 
store, above which there is a model room or museum of 
curiosities, being a collection of experiments which 
Messrs. Yarrow are always ready to make whenever 
they consider any advance may be made by an investiga- 
tion. Here we could spend a long time, were it not for 





Fig. 14—ARRANGEMENT OF UPTAKES IN H.M.8, HORNET 


the danger of wandering from our description into fields 
of thought too wide for the size of our pages. Briefly, it 
contains models of every boat that the firm has built, 
now close on 1000 in number; model of the water-tube 
boilers, with glass tubes showing the circulation by means 
of small seeds admitted into the interior; model of a water- 





Fig. 15—YARROW BOILER WITH FORE & AFT WATER-TUBES 


tight ash-pan, samples of expanded boiler tubes, specimens 
of Yarrow’s patent water-space stays—tested to 1650 lb. 
—samples of steel boiler stays after testing, &c. &c. 

A system of bogie rails intersects the entire yard. 
Power is supplied by a 50-horse power Tangye engine, two 
boilers by John Fraser supplying the steam. Inconclusion, 
we must thank Mr. Yarrow and his staff for their kind 
assistance and ready help, which rendered our visit so 
enjoyable, that we have come to the conclusion that 
after all Poplar has its redeeming feature. 








THE RODGER BALLASTING SYSTEM. 


_ THE accompanying engravings illustrate a system of ballast- 
ing railways, now being used with much success on the Great 
Western Railway. In the United States it has long been the 
practice to load ballast on flat cars. The sides of these are 
let down when the cars are to be unloaded, and a plough is 
then hauled by the locomotive from one end of the train to 
the other, sweeping off the ballast. The Rodger system is an 
improvement on this. The plant consists of a train of, say, 
fifteen hopper-wagons which deposit the ballast between the 
rails, and the plough at the rear which spreads it evenly both 
inside and outside of the rails as may be desired. For con- 
venience, and to avoid the use of a special truck, the plough 
is often attached to a brake-van, and is easily raised and 
lowered into position by a hand-wheel and screw as shown in 
the illustrations. When raised it is a foot or more above 
rail level, and forms no obstruction whatever. 

The operation of laying and spreading is done while the 
train moves slowly forward, the nearest hoppers to the 
plough being emptied first, the hopper in advance being 
always opened just before the preceding oneisemptied. The 
plough following the wagons, and being the rear vehicle of 
the train, spreads the ballast evenly and leaves the road in 
perfect condition for traffic. The whole operation of empty- 
ing and spreading the train of fifteen wagons, containing 
about 180 tons of ballast, can be performed in from eight to 
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ELECTRIC BRAKE, 


and his mate, are required to perform the work in, say, ten | 
minutes, which formerly required thirty to forty men, and | — , 
occupied some hours. The system has been adopted, as we| Tu¥electric brake shoe illustrated by the engraving below is 
have said, and is in constant use by the Great Western | mentioned by a writer in The Electrical World as a form 
Railway Company, the photographs from which our en- | which would probably offer the most ready and simple solu- 





ten minutes, In this system only two men, the brakesman 





— on the next page have been produced having 
en taken while the plant was at work on that system in the 
neighbourhood of Bristol. 
Glasgow and South-Western Railway, the New South Wales 
Government railways, the South Australian and Queensland 
Government railways, also very extensively by many large 
railway companies in the United States of America, and some 
important railway contractors. The system is being intro- 
duced in this country by Messrs. James H. Tozer and Son, 
Moorfields-chambers, Finsbury-pavement, F.C. 








ELECTRICAL ENGINEERING WorkK.—Mr. W. T. Goolden, on being 
recently interviewed by the 
pressed an opinion that electrical engineering, standing by 
itself as a separate industry, will before very long be a thing of 
the past. Everything seems to indicate that electrical engineering 
not only inevitably must become, but that it actually now is 
becoming part and parcel of mechanical engineering. It began 
more as an instrument maker’s business than as an engineer's. 
Afterwards, as electricians and engineers gradually improved the 
manufacture of dynamos and other electrical appliances, it 
acquired the right to be called by the more dignified name of 
‘* electrical engineering.” There are now vast new fields opening 
up, chiefly in the application of electrical power for purposes 
where steam is at present used. In fact, electric lighting will 
eventually form but a small proportion of the industry. Heavy 
work and extensive contracts cannot satisfactorily be carried out 
by a firm which lays itself out solely for electrical work. Electrical 
work alone requires too large a proportion of expensive supervision, 
as the staff must of necessity be more than mere specialists in that 
side of the work ; they must be besides, to a large extent, au fait 
with the mechanical work to which the electrical apparatus is to be 
—— In any dual arrangement there is a great deal more 
skilled supervision to be exercised over a given contract than there 
need be, if the work were all done by the same firm. Again, 
by uniting the electrical side of the business with other 
branches, the manufacturing turnover is more constant, and the 
proportionate irregularity and expense is much diminished. 
He considers that the battleships of the future will be worked— 
apart from propulsion—almost entirely by electricity. The power 
will primarily be obtained from coal burnt in steam boilers, but the 
distribution of the power to the various points where it is required 
will be coovnaibhad electrically. The economy in space and in 
cost will be considerable, and the discomfort of hot steam pipes, 
especially in tropical climates, will be avoided, Then again, 
compare the risks of having your steam pi or your electric 
wires carried away. The latter can be repaired in a very short 
space of time, and duplicate circuits, run in different parts of the 
ship, can be used to minimise the risk of breakdown. The boilers 
ond necessary steam pipes can then all be placed below the water- 
line, in as safe a place as possible and out of the way. Comparing 
the alternating and direct current system, he considers the latter 
preferable on the score of its safety. With the direct current, he 
says, you always know where you are, and what to expect under 
the most varying conditions, ith the alternating current many 
things are apt to crop up unforeseen, with every change in the 
character or sizo of the plant. 
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It has also been adopted by the | 
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representative of Lightning, ex- | 
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tion of the electric brake problem, and would give a “ uni- 
formly accelerated stop.” It was described by Van Depoele. 
The shoe is simply an electro magnet which can be made to 
cling to the wheel. 








RoyaL CorRNWALL PotytecHnic Socrety.—The sixty-second 
annual exhibition will open at the Polytechnic Hall, Falmouth, on 
Tuesday, August 28th, 1894. There will be a special exhibition of 
photo-mechanical process work. 


LONDON ASSOCIATION OF FOREMEN ENGINEERS AND DRAUGHTS- 
MEN.—At the last monthly meeting of this Association, the presi- 
dent, Mr. W. H. Bale, in the chair, a paper was read by Mr. 
Wm. Boby, A.M.I.C.E., on the ‘‘Meldrum Self-contained Dust 
Fuel and Forced Draught Furnace.” He stated the Meldrum 
apparatus provided a simple, efficient and durable appliance for 
mechanically producing draught in the furnaces of steam boilers, 
its principal applications being: (1) For the purpose of burn- 
ing a cheaper class of fuel and keeping up the same supply of 
steam. (2) To provide more draught where the chimney _— 
is insufficient, pe thus increase the evaporative power of the boiler. 
(3) To give a mechanically regulated and reliable power of draught 
as opposed to the more or less uncertain effect of a chimney. 
This last-mentioned reason for its application often includes the 
other two, but taken by itself may be said to be a powerful one, 
as itis well known that the draught of a chimney shaft varies 
largely under different conditions of wind and weather and dryness 
py Pe of the atmosphere, its power being at times double 
what it is at other times—a mechanical means by which the maxi- 
mum amount of draught can at any time be commanded, and 
which can be instantly regulated to any desired less strength, 
gives a full command of the fire, and enables a wide range of 
different classes of fuel to be dealt with. Mr. Boby described the 
apparatus, the principal feature of which are two special steam jet 
tower, placed on each side under the grate bars. The blowers 
are tubes about 30in. long and 3in. diameter at the outer end, 
enlarged to a trumpet shape at the inner end, and with a small 
steam nozzle in the outer end, which produces the air current. He 
stated that the usual pressure was equal to about }in. to Zin. of 
water, but that as much as 6in. of water column has been produced, 
with an expenditure of steam of from 2 per cent. to 4 per cent. of 
the total evaporation of the boiler. 
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THE ROYAL AGRICULTURAL SOCIETY’S COM- , 
PETITIVE TRIALS OF OIL ENGINES. 

On a piece of ground that shakes like a jelly, and in a | 
shed guarded with the care of conspirators, the Royal | 
Agricultural Society of England permitted the assistants | 
of the makers of seventeen oil engines to commence the 
running of engines on Monday in competitive trials for 
prizes offered by the Society. Until this year the trials 
for prizes offered by the Royal Agricultural Society have 
been conducted openly and with that freedom from 
reserve which is consistent with the heavy responsibility 
which engineers place upon themselves when they decide 
to enter a competitive trial, the results of which, even 
with what is a good practical machine, may prove disas- 
trous to the competitor. This year, and almost at the 
last hour, the public and the press, even the very few 
technical journals which would be represented at very 
considerable expense by competent experts on the subject 
of the trials, have been excluded, by a minute of the 
Council adopted last month. With this decision we 
were not acquainted, and no allusion was made to 
it at the general meeting of the Society last month. 
The resolution is perfectly incomprehensible, for 
it cannot but be disastrous to the credit to be 
placed upon the results by the public, even though the 
trials will no doubt be conducted in precisely the same 
manner as though the trial shed were open. The public 
will ask as the exhibitors are asking—what is the reason 
for this, what is behind the resolution? It is stated that 
there would be insufficient room in the trial shed for 
those who would wish to be present, because the trials 
are so widely interesting. But this cannot be the reason, 
because it carrie: with it such obvious condemnation for 
incompetent management and arrangement. It would 
have been easy to provide room for the public without 
any inconvenience to anyone concerned; but even if 





this were not so, it is absurd to the last degree to close 


the doors against the technical press, in order to be able 
to shut out the world of holiday and curious public. 
The absurdity of the proceeding is surprising, when it 
is remembered that there are, perhaps, not more than 
two or three, at most, technical journals which would 


| think of sending an expert representative to be present 


throughout at the whole of the trials. There has never 
been any difficulty in previous years. The representatives 
of technical papers have been very few, and the public 
not actually interested have with very little trouble 
always seen the necessity for keeping outside the rails or 
ropes. Throughout the whole of the thrashing machine 
trials at Doncaster there was no trouble, and our special 
correspondent was almost the only one present through- 
out the trials, although others were there part of the time 
and several occasionally. What, then, can be the reason? 
It cannot be want of room ; or, if that were the imagined 
reason, the sooner the Council learn to leave these things 
to those who can conduct them without resorting to 
measures which suggest ambiguity of motive, the better 
it will be for the fair fame of the Society. It is indeed 
questionable whether the rules of the Society and the 
charter, or the rights of members, make this resolution 
legal without a general meeting; and it is also a question 
whether the rights referred to do not include the advan- 
tages of being present at any trials carried out under the 
auspices of the Society. If not, it indeed may be asked 
where the rights and advantages of membership end, and 
whether it is thought that the quarterly journal of the 
Society can by any possibility provide, at the end of three 
months, what the members would like to provide for 
themselves. 


In making these remarks on this extraordinary pro- 
pe a proceeding which is about as sensible as it 
would be to exclude the public from the first night of a 
new play, or the University boat-race, in order to exclude 
the press, it must be remarked that Mr. Rowlandson, 
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the steward of the trials, is only carrying out the minute 
of the Council. He does not necessarily assent to the 
policy, and we must acquit him of any sympathy with it, 

The trials as above mentioned commenced on Monday, 
As will have been seen from the map published on 
page 517 of our last impression, the trial shed is in the 
eastern corner of the grounds. The ground is within a 
few yards of the Cam; it is low, and for from 2ft. to 3ft, 
has been recently made up from dredgings from the river 
close by. Water rises to within a few inches in some parts 
of the floor of the shed, and to within 2ft. of most. The 
makers of the fixed engines built good foundations for their 
engines, and in nearly every case had to enlarge the base 
by a wide concrete addition to enable them to get any 
approach to permanence of position ; freedom from vibra. 
tion or even rocking could not be obtained. The whole of 
the floor trembles, and every engine adds impulse. [’or 
considerable periods the wave of translation, originating 
chiefly-in two directions from each engine, will neutralise 
those of one direction from other engines, but periodically 
they will momentarily coincide, and then a seismic dis. 
turbance occurs which is only less alarming than the 
artillery with which some of the engines occasionally 
announce their objections to humdrum uniformity. The 
movements of the ground can be seen as well as felt, 
Next the trial shed is a yard for empties, and here cases 
on top of others may be seen continuously jumping, 
and on the first day with so much energy that it seemed 
almost a pity that some of the makers of purifiers and 
ore concentrators could not bring their machinery there 
and get it worked free of cost. For forty yards all 
round the shed seismic motion with energy sufficient to 
set all the make-and-break apparatus in the kingdom at 
work is available. It is not quite so bad to-day—Wed- 
nesday—but it is enough to affect the working of the 
jerk governors with which some of the engines are fitted. 

The prizes offered are £50 and £25 for the first and 
second fixed oil engines between 4 and 8 brake horse- 
power, and similar sums for portable oil engines. The 
points to which the special attention of the judges 
and engineers will be particularly directed are:—(1) 
Simplicity, workmanship, and durability, combined with 
facilities for repairs. (2) Economy in getting to work 
and attendance. (3) Consumption of oil and circulating 
water. (4) Governing power and uniformity of speed. 
(5) Efficiency. (6) Cost. In Class II., portable engines 
only:—(7) Weight. (8) Facility of transport, and 
stability. (9) Arrangements and capacity for carrying oil 
and circulating water. 

In response to the invitation thirteen fixed engines 
were entered, and seven portable engines, or twenty 
altogether. Of these seventeen have appeared. They 
are as follows, taking them in the order in which they 
are placed in the trial shed :— 


FIXED ENGINES, 

1. Britannia Company, 7 brake horse-power, Roots’ patent. 

2. Campbell Gas Engine Company, 6-horse power nominal. 

3. Clarke, Chapman, and Co,, 6 brake horse-power, Butter's 

patent, 

4. Crossley Brothers, 6°5 brake horse-power. 

5. Fielding and Platt, 8-0 brake horse-power. 

6. R. Hornsby and Sons, 8-0 brake horse-power. 

7. Samuelson and Co., 8°0 brake horse-power, Griffin’s patent. 
8. Grob and Co,, 8 0 brake horse-power, Capitaine’s patent. 

9. Wells’ Brothers, 4°0-horse power nominal. 
10. Weyman and Hitchcock, 5 brake horse-power, Knight and 

eyman’s patent. 
11. Weyman and Hitchcock, 6 brake horse-power, Knight and 
Weyman’s patent, made by Clayton and Shuttleworth, 
PORTABLE ENGINES. 

2. Campbell Gas Engine Company. 
3. Clarke, Chapman, and Co, 
4, Fielding and Platt. 
5. Clarke’s Crank and Forge Company. 
6. Crossley Brothers, 
7. Richard Hornsby and Sons 


Of these, one portable, namely, that of Messrs. Field- 
ing and Platt, was withdrawn, in consequence of a slight 
imperfection which there was not time to remedy. 

The trial shed consists of two series of bays covered 
by one roof, the bays being 
of different sizes, from about 
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o bs 10ft. by 7ft. to about 10ft. 
by 10ft. 

All the engines are fitted 

© 7 with counters, some of them 

also with counters on the 

nf - hit-and-miss to count the 


working strokes. The simple 
rope brake is used, some of 
© cm) the engines carrying a brake 
on each of two wheels. The 
rope is large sash cord, and 




















er a the tail load measured by a 
spring balance in the ordi- 

~ a nary way. 
The whole of the fixed 
oo = engines were got to work 
soon after twelve o’clock on 
Monday, and, what is more 
n 5 remarkable,the whole of them 
ran through to 7.30 p.m., 
" + thus confirming what we have 








frequently urged, namely, 
that in spite of demonstra- 
tions to the contrary, there 
was no reason why the splitting up petroleum oils should 
have any detrimental effect in an oil engine worked on 
the vaporiser system. It was stated over and over again 
in Society of Arts papers, amongst others, that this 
system of working must cause the clogging up of oil 
engines by tarry and sooty products, and that hence it 
was necessary to use a spray-maker and vapour chamber 
to avoid these. We pointed out that if the oil were so 
admitted that the whole were evaporated even at dif- 
ferent temperatures, but mixed on the way to or in the 
cylinder, there need be no lasting trouble on this score. 
Now, we have eleven engines running on a dead brake 
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load eight and a-half and ten hours at a stretch, and only 
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one giving out, an] that not an English engine. 


Running 
with ordinary stoppages, engines working on the system 
have been at bn months without any cleaning out. 

In the Cambridge trial there are no engines of the 
spray-making type proper; but the engines of Messrs. 
Clarke, Chapman and Co., and of Messrs. Samuelson and 
Co., have an atomiser by which the oil drip is broken up 


and delivered at once to a gasifying surface. 
other engines are of the vaporising and gasifying type, 
and at the end of the second day, a run of ten hours, 
only the Capitaine had stopped. 
and the cylinder lubrication for such a long run is proba- 
bly not easy. It must be mentioned, moreover, that the 
engine was worked with a flow through the jackets, and 
without a water tank. As a result of this it had to be 
stopped on Monday, because the water-pipe supplying it 
burst underground in the yard, owing to the passage of 
heavy traffic over the soft ground that covered it. When 
an engine is heated up through running without water in 
this way, the result is sometimes a stickiness which it is 
difficult to remove without extracting the piston. We do 
not know whether this occurred with Messrs. Grob’s 
engine, or whether the piston was taken out on Monday 
night. The attendant of this engine for some reason 
continually lubricated h’s brake with water, a proceed- 
ing which could only ¢ ise irregularity in running, in 


consequence of the inte’ :ittent drying and seizing and | 


wetting and slipping * the rope. The burst water-pipe 
also caused the stoppage of one of Messrs. Weyman and 


Hitehcock’s engines, No. 11 on our list; but this engine, | 


although heated up to such an extent before it was stopped 
that the outside was too hot to permit even a momentar 

touch by the hand, started off again when the mrs | 
was refilled just as though nothing had happened. This 


is a noteworthy proof of the freedom of such engines | 
from sticking-up under working conditions, and a con.- | 


firmation of the views we have previously expressed. 

The running of these eleven engines has further 
shown that the most perfect combustion is obtained by 
the vaporiser engines. Nothing could exceed the per- 
fection of the combustion in most of these engines. 


working than the noise of the exhaust, and from several 
there was neither vapour, oil, or soot during the greater 
part of Tuesday, which was a fine, warm, clear day. 

Some of the engines start more readily than others, 
but it does not appear to be of much consequence whether 
an engine is ready to start in five or fifteen minutes after 
lighting lamps; and, indeed, to start in a very short 
time with the high temperatures that are generated by 
an explosion, it is questionable whether a few minutes 
used in warming up is not an advantage. The oil con- 
— by some engines varies considerably, judging 
by the quality of the combustion. 

The portable engines of the Campbell Company, Clarke, 
Chapman, and Co., Crossley Brothers, and Messrs. 
Richard Hornsby and Sons ran throughout the whole of 
Tuesday, but that of Clarke’s Crank and Forge Company 
ceased working. 

On Wednesday morning nearly all the engines were at 
work by soon after nine, except the Capitaine; and up to 
a late hour there seemed to be every probability that 
instead of about 70 per cent. of the engines being knocked 
out by the preliminary ten hours’ runs, more like 70 per 
cent. will be left in, and there will probably be about a 
dozen engines to run in final trials. The judges and 
officials have therefore some work before them, and it 
will probably be late next week before prizes can be 
announced. 

It remains to be seen which engines are the most 


All the | 


This is a vertical engine, | 


For | 
long periods they run without any other sign of their | 


economical under the full power consumption trials. 
| If, however, we may judge by the perfection of the com- 
| bustion by the fixed engines, then we must bracket 
| together seven of the engines as being nearly equal, 
| though one ran badly from this point of view all Wednes- 
| day. There is, however, great difference in the running 
with respect to misses. The Britannia runs for long 
periods, making from fifteen to fifty working strokes 
without a miss, and then a slight accumulation of oil 
will fire during a charging stroke, so that from eight to 
twelve strokes are made before normal speed and 
normal conditions are recovered. This engine is the 
smallest in the trial shed for its power. The Campbell 
enzine next it has done some very good running with 
clean combustion, but it appears to have ignition lead: 
and on Wednesday was running with insufficient air. 

Messrs. Clarke, Chapman and Co,’s engine, which 
embodies the main features of the little Butler’s patent 
engine which we illustrated about three years ago, is 
fired by electricity. It is started by means of a small 
quantity of benzoline, and being fairly in motion, the 
| ordinary oil is turned on. This use of benzoline may not 
necessarily always be a source of inconvenience, but it 
makes it necessary to have two kinds of oil on hand. 
It saves all the trouble of heating up a vaporiser, and 
in this respect has advantages. The use of a battery 
imports the necessity for further materials, and although 
not liked in this country, is much used in France for gas 
engines. In this engine an annular supply nozzle or 
atomiser blows oil upon a cone heated by the exhaust. 
The engine will require no oil for the ignition tube, but 
it needs acid for its battery. 

The Crossley engine has a vaporiser heated by a 
separate lamp. It has run exceedingly well, combustion 
being apparently perfect. 

Messrs. Fielding and Platt’s engine has a very simple 
| form of vaporising tube, from which the vapour passes 

by a controlled valve through the ignition tube. The 

engine runs well, and very smoothly ; but the combustion 
| sometimes appears to be not quite satisfactory—but this 
is no doubt only a question of adjustment. 

Messrs. Hornsby’s Hornsby-Akroyd engine runs well, 
| and its combustion is apparently continuous and perfect. 
| Messrs. Samuelson’s Griffin engine—like the others 
| mentioned—has run through the whole period, and for 
| part of the time with perfect combustion. 
| The Capitaine engine—a vertical—ran very well for 
| long periods with perfect combustion ; and although it 
| Was stopped towards Tuesday evening, it was again at 
| work on Wednesday afternoon. 
| The Wells Brothers’ engine differs in several respects 
from others, and runs at a much slower speed than any 
—about half the speed of the Capitaine. But it runs well 
and the combustion is good. 

The two Trusty engines, one made by Messrs. Weyman 
and Hitchcock and the other by. Messrs. Clayton and 
Shuttleworth, both have run with great freedom and with 
perfect combustion the whole time. That made by the 
Lincoln firm uses simply a common oil lamp for heating 
the ignition tube, and has no air pump. 

On Wednesday afternoon it was decided to reduce the 
time of running to nine hours instead of ten, so that the 
weighing up of the oil should be finished by about half- 
past seven. Every one of the attendants and those re- 
sponsible for the engines were very glad of this, for ten 
hours’ trials are very fatiguing. The whole of the engines 
were running, and without doubt could have continued, 
and thus there are nine fixed engines to be tried in the 
consumption trials and three or four portable engines. 






following order :—1, Weyman and Hitchcock; 2, Wells 
Bros.; 3, Clarke-Chapman; 4, Britannia Company; 5, 
Crossley Bros.; 6, Fielding and Platt; 7, Samuelson ; 
8, Weyman and Hitchcock, with the Clayton and 
Shuttleworth engine ; and 9, Hornsby and Sons. 

We must now leave the trials until another week. 

The Crossley fixed engine, illustrated by the engraving 
on page 540, is similar in construction to the portable 
engine. The latter is made for a working load of 11 brake 
horse-power. It will be seen that the engine is carried 
on three wheels, a pair of large wheels on which the bulk 
of the weight rests, and a small swivelling leading wheel 
to which the horse shafts are attached. The construction 
enables the centre of gravity to be kept very low, making 
the condition for road travelling very stable, and also 
reducing vibration when the engine is at work. The 
front is, moreover, perfectly clear for belts on either side, 
and travelling over rough roads does not distort the 
framing in any way. Under the framing there are two 
tanks, one for oil and one for the cooling water. The oil 
is pumped~- up by a small pump into a new measur- 
ing apparatus, a feature of which is that the quantity 
of oil is slightly increased for working strokes not 
preceded by a working stroke. Working strokes are 
cut out the same way as in the gas engine of the same 
makers, and this measurer is looked upon as of importance. 
With it, we are informed, the engine works very economi- 
cally at light loads. The speed is controlled by a rotary 
governor. Only a small quantity of cooling water is 
necessary, the water being pumped through the water 
jacket of the engine and returned to the water tank, in 
which it is cooled by a current of air, the cooling being so 
effective that, so long as there is any water in the tank, 
the temperature never exceeds 120deg. even with full 
continuous load, small quantities to make up for evapora- 
tion only being required. We shall ‘give further particu- 
lars of these engines and others in another impression. 
One of the engines exhibited by Messrs. Weyman and 
Hitchcock, namely, a portable, is illustrated. It is a 
single-cylinder engine, with cylinder 7-75in. diameter 
and 14in. stroke, and in construction is in most respects 
similar to an engine we illustrated some time ago, but it 
differs in essential parts, which make it efficient as a 
portable. It is of 3:5 brake horse-power, and is fitted 
with a water-cooling apparatus, with which only a few 
gallons of water suffice for a day’s run, and part of this 
being available for next day. This patent apparatus is 
placed overhead of the engine, and consists of an oblong 
cistern with trays in it. A circulating pump on the engine 
pumps the water through the cylinder jacket and over 
the trays, and at the same time a strong current of cold 
air is passed over, partly in the opposite direction, this 
current of cold air being induced by the action of the 
exhaust from the engine. 








THE INCORPORATED Gas INnsTITUTE.—At the thirty-first annual 
general meeting of the Incorporated Gas Institute now being held 
in the Town Hall, Westminster, the President, Mr. John West, 
urged the importance of using the best designs, materials, work- 
manship, and machinery. Gaseous firing for heating retorts had 
been thoroughly tested and proved to be most advantageous in 
every way. Half acentury’s experience with cannel as an enrich- 
ing agent had taught gas managers how to use it. Several pro- 
cesses of enrichment by other means than cannel were, however, 
being tried on a large scale. The use of carburetted water gas for 
enrichment had two serious drawbacks, in that it increased the 
percentage of the highly poisonous carbon monoxide and so made 
leakage. more dangerous, and it also shortened the flame. The 
address was followed by the reading and discussion of papers. 

LEEDS ASSOCIATION OF ENGINEERS: CoAL WaSHING.—At the 
monthly meeting of this Association, the president, Mr. Sam 
Thornton, in the chair, Messrs. Sheldon, Lupton, Drake, and 
Blackburn gave reports of their visit to the anniversary meetings of 
the kindred associations at Newcastle, Birmingham, Middlesbrough, 
and London respectively, asrepresentativesfrom Leeds. OnSaturday 
afternoon, June 2nd, the members of the Association visited 
the Middleton Colliery, where they were received by Mr. Marshall 
Nicholson, who kindly conducted them round the plant. Between 
900 to 1000 tons of coal per day are wound from the Broom Pit by 
means of an engine having 26in. cylinders by 4ft. 6in. stroke and a 
14ft. drum. The boiler pressure is 80lb. per square inch, When 
the coal is raised it is weighed and tipped into screens 
worked off a shaft running at 100 revolutions per minute, 
provided with 2}in. holes, which separate the smaller from 
the larger pieces. The latter are carried by a conveyor to 
Mr. Nicholson’s patent revolving spiral loading apparatus, 
designed to drop the coal into trucks without breakage. The 
smaller pieces are stored by hand, and the shale and stone again 
sent down the pit for banking. Such of the remainder as is not 
sold as engine coalis crushed and washed. The principal object of 
the visit was to see the washing plant, which has been erected at 
a cost of several thousand pounds, It is the invention of a German 
firm—Maschinen Fabrik Baum—at Herne, Westphalia, and by 
means of it seams which contain 20 to 25 per cent. of dirt can be 
worked so as to produce coal of a marketable quality, whilst ander 
normal conditions it would be impossible to work them to a profit. 
The coal to be washed is lifted to a height of 85ft. by an elevator 
at the rate of seventy-five tons per hour, and tipped into a re- 
volving multiple drum screen, by which it is separated into five 
different sizes—viz., trebles, doubles, singles, peas, and coking 
dust, the latter running through a in. mesh. The four larger 
sizes are carried down separate channels by means of water 
currents into the jigging or washing machines, in which the water 
is agitated by compressed air at 141b. pressure per square inch, in- 
troduced and exhausted by means of piston valves, actuated by 
excentrics, The unwashed coal rests upon wire gauze sieves, and 
the agitation sorts it into upper layers of coal, and lower ones of 
clay, slate, or dirt. The waste material forming the lower layers 
passes under slides to the bottom of the jiggers, and is drawn off 
to an elevator by spiral conveyors, the elevator delivering it to a 
hopper, whence it 1s carried away in trucks, The coal which forms 
the upper layers is floated by the water over the slides into iron 
culverts, and carried to masonry hoppers containing water, which 

revents breakage of the coal as it falls to the bottom. When 

ull of coal the water is drawn off, and the coal, after standing a 
very short time for draining, is dropped through sliding doors 
direct into the railway trucks. The water bringing the coal to the 
hoppers, which is continually overflowing and being drained off, is 
conveyed to large settling tanks, where the fine coal in suspension 
is allowed to settle, and finally sent to the coking ovens along with 
the small coal under ,in. in size from the multiple screen drum, 
after the latter has been passed through a Carr’s disin tor. 
The party were also shown the fan engine, having 24in. cylinders 
by 3ft. stroke, driving a Schiele fan, which supplies the pit with 
250,000 cubic feet of air per minute. They also inspected a model 
of Blenkinsop’s locomotive, which was the first engine running 
between the colliery and Leeds. There were between thirty and 








Lots were drawn for these runs, and they will be in the 





forty members present on the occasion. 
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LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions of our 
correspondents.) 





THE KINEMATIC THEORY OF GASES—VALUE OF 8 FOR 
VAPOURS. 

Sir,—Waterston, in the introduction to his paper, referred to in 
my former letters, ‘‘On Free and Perfectly Elastic Molecules in a 
State of Motion,” makes the following suggestive remarks regard- 
ing the nature of heat, 6:—‘In solids the molecular oscilla- 
tions may be viewed as being restrained by the intense forces of 
aggregation. In vapours and gases these seem to be overcome ; 
vibrations can no longer be produced by the inherent vis inertia of 
the molecules struggling with attractive and repellent forces; the 
struggle is over and the molecules are free; but they nevertheless 
continue to maintain a certain temperature; they are capable of 
heating and being heated.” Again, on page 28, he repeats the same 
ideas in other words ; and on page 51, in Note G, referring tothe ether, 
he states, ‘‘ We are therefore compelled to infer that the disturb- 
ance of the ethereal medium is not caused directly by the motion 
of material particles as with the grosser media of gases and 
liquids, when affected by the motion of bodies passing through 
them. Something takes place in the vibratory motion of the 
elements of matter that does not take place in their collective 
motion.” From this it appears that Waterston considered that 
sensible heat is due to the vibratory motion of the molecules of 
which matter is composed ; that this vibratory motion was the 
cause, when sufficiently violent, of matter passing from the solid 
through the liquid, or direct from the solid to the gaseous state. 
Clerk Maxwell also taught that radiation of light was due to the 
internal motion or vibrations of the individual molecules—“‘ Heat,” 
page 336; and if this is true of light, it must be equally so of 
heat. 

We can at once make use of the above hypothesis to find the 
value cf 8 for saturated vapours at a given pressure and ng ot 
ture. Taking steam, for example, at atmospheric pressure, let E 
be the energy stored up in one pound of boiling water at 212 deg. 
Fah., then 5°37 E will be the additional energy stored up when the 
water is converted into steam at the same temperature and pres- 
sure. The total energy in the steam will be the sum of these quan- 
tities, or 6°37 E. Now according to the above hypothesis, the 
sensible heat both in steam and water is due to the same cause, 
viz., the vibratory motion of the molecules; hence what is called 
the latent heat in the steam must be due to the translational 
energy of the molecules, and also to their rotational energy if they 


have any. Now Bis the ratio of the total energy to the energy of 
rotation and translation. ot 
37 E . 
=~ 2 11882 
5°37 E , 


in which formula the energy in water at 32 deg. Fah. is at present 
omitted. 

If the value of 8 had been calculated from the conversion of 
boiling water into steam at any other pressure the result would 
have been different, because the latent heat of saturated steam 
decreases as the pressure increases, Thus there is a distinction 
between saturated vapours and gases in this respect, the difference 
being probably due to the effect of the pressure on the molecules 
below the surface of the liquid during the formation of steam. 
This effect will be better understood after the consideration of the 
following elementary problems. 

To find the velocity with which a perfectly elastic spiral spring 
compressed against a plane surface will quit it when released. 

Suppose, in the first instance, the spring to be vibrating while its 
centre of gravity is fixed, both ends of the spring being free, then 
the velocity of every point on the spring, paralle] to the axis, will 
vary with its distance from an imaginary plane passing through 
the centre of gravity of the spring at right angles to its axis. 
Thus the extremities of the spring will move with twice the 
velocity of the centre of gravity of either half. The numerical 
maximum speed of any point will be at the instant when the 
spring is neither compressed nor extended. 

Let v be the numerical maximum velocity of the centre of 
gravity of each half of the spring during vibration, then the total 
energy in the spring, if m be its mass, is 


2 
m 2 - 
2x4 v=imre. 
a a 0 


If now one end of the spring be placed against a plane surface, and 
the spring compressed so that the stored-up energy, or its potential 
energy, is the same as before, when the spring is released it will 
evidently be on the point of quitting the plane when the positive 
velocity of its centre of gravity, measured away from the plane, 
is equal to the negative velocity of the extremity in contact with 
the plane. If 7, be the velocity of the centre of gravity of the 
spring on quitting the plane, 2v, will be the velocity of the free 
end of the spring, and its velocity referred to the centre of gravity 
will be 7, and the velocity of the other extremity will be — 7,. 
Hence the energy with which the spring will be projected will be 


9 


kin e, and the energy of vibration will be 2 x 4S . =}tmv, 
Now, by hypothesis, the total energy, being the sum of the above, 
or m ’, is the same as when the spring was vibrating with its 
centre of gravity fixed. Hence 


m 4 = him v 

= % i; 
and 8 being the ratio of the total energy to the energy of trans- 
lation, we have 


Lmv 

1 
We may apply the same method to find the velocity with which 
a vibrating sphere will be projected from a fixed plane, the sphere 
being supposed to change from a sphere to a spheroid during 
vibration. We have, as in the former case, the energy of vibration 


with the centre fixed equal to 4 mv ; where x is the maximum 


velocity of the centroid of each hemisphere or hemispheroid. The 
centroids being at a distance of three-eighths of the semi-diameters 
from the centre of gravity of the whole body, the velocity of the 
extremities to the velocity of the centroids will be in the ratio of 
8 to 3. Hence, if 7, be the velocity of projection, oe will be the 
maximum velocity of either centroid during vibration, and the 
energy of translation to that of vibration after projection will be 


9 


2 q v a 
ask m ° to4m 6” or as 1 to gi The total energy will be the 


9 


wv 


"2. 
gos 1; and since this is equal to the 
64 


sum of these quan ‘ities, or 4 m 


energy of vibration with the centre of gravity fixed, we have 
; 2 73 2 
bm . = } m Po v; 
Or 1 = % J ; 
a/ 73 
Lmv 
and p = —— . = $46 
k£me 


Af the sphere is a hollow one, the centroid of either hemisphere 
w.ll be further from the centre of the figure, and the maximum 





velocity of their vibratory motion will be greater than before; 
hence the value of 2, will be greater and that of B less. 

If an adhesive force is brought into action during actual contact 
between the sphere and the plane, this force will tend to diminish 
v, and consequently increase the value of 8, for it is obvious that a 
certain amount of momentum will have to be expended in over- 
coming the adhesion before the body can become free. There is, 
however, no loss of energy in overcoming this force, for the trans- 
lational energy lost must appear as vibratory energy. 

Let m v, be the momentum expended in overcoming the cohesion, 
then m (v,— 7.) will be the momentum with which the body will 
be projected. In this case the value of 8 is increased and we get 


v v 


ee ee ee 


( i > % ) 


and this may be written 


Die — = 1 
8 2 8 2 
ep 5 - 
(Jz3%- be) (a ) 
Applying the above formula to the case of hydrogen, the value 


of B as already determined being 1‘234—see letter, page 370 of 
May 4th—we get 
1 


Gay 
/73 
Hence } = *0359. 


But as before explained, if the molecule is a hollow sphere the 
value of 7, will be more than 


B= 1:234 = 


7 %, and consequently J also 
Né 
will have a greater value than the above. 

When a liquid is made to boil under pressure and so pass from a 
liquid to a state of vapour, the effect of the pressure has to be 
also considered. The pressure here referred to is the pressure on 
any molecule, not yet free, below the surface of the liquid, where 
the pressure is constant and not intermittent, as must necessarily 
be the case at the surface, where the pressure is entirely due 
to a bombardment by, free particles of matter. This under surface 
pressure acts like a weight placed on the top of the vibrating 
spring in such a manner that it is cast aside as the vibratory 
effort makes the molecule free. Thus the faction of the pressure 
is like an increase of the _—_* force, Under these conditions 

B Et el lg (1) 

Where a and } are constants, a depending on the form of the 
molecule, ) on its adhesive force, x isa variable depending on the 
pressure. Thus, 8 is also a variable, and substituting y for B, the 
equation is that of a rectangular hyperbola, the axis of x being 
one of the asymptotes, and that of » parallel to the other asymp- 
tote, and at a distance (a — )) from it. The value of § varies 
but slightly, being never less than 1, and probably never becomes 
as great as 2, for we have seen that the value of 8 for steam at 
100 deg. C. is 11862, and calculating its value in the same way for 
a temperature of 200 deg. C., the latent heat being then 4°675, it 
becomes 1°43 about. Thus, doubling the sensible heat increases 
the value of 8 by less than 30 per cent. C, E. Basevi. 

8, Norfolk-square, W., Ist June, 





THE LATENT HEATS OF VAPOURS. 


Srr,—It may, as Mr. Donaldson asserts, be an hallucination on 
the part of sundry of your readers, ‘‘they merely think they do, 
but do not understand mathematics.” Certainly there is amongst 
mathematicians a very common delusion that by some kind of ex 
officio process they must necessarily understand mechanical physics. 
Mr. Donaldson writes: ‘‘ There are only two possible values of M 


which can satisfy the equation J = () = (3 .” Mr. Alex- 
a v atl» 


ander having advanced J M = T (3?) » Which Mr. Donaldson | 


asserts is not true. Will these gentlemen pardon my observing 
that M simply means the latent heat units of a cubic foot of a 
vapour, the particular vapour being determined by the value of the 


function ‘ , ; also that previous to wasting space in bush fighting 
a 


d 
in a mathematical jungle, it might be better to test this by an 
appeal to experimental facts, say, upon vapour of water; of which, 
by the labours of Regnault and others, some little is really known. 

Thus Roche’s relation between pressure and temperature of 
steam with the coefficients deduced from Regnault’s data—see my 
letter, THE ENGINEER, April 6th, 1894—viz.: log p = 62036 - 

2941 
(t + 372) 
differentiation and simplification, furnishes the formula— 

T sdp ogg (t + 461) p ss . 

N => «= = 263 © 

if j (5 ), 1 (t +872), ? which in heat units expresses 
the latent heat of a cubic foot of steam. 
Temperatures = 

104 140 176 212 248 284 320 * 356 $892 Fah. calculated 

Values M = 

3°337 8°345 29°40 36°68 67°20 114°90 185°14 283°9 407°2 heat units. 
Not having Regnault’s values to compare with these, I multiply 
them by 772, the mechanical equivalent of a thermal unit, and can 
then compare them with the values in same measure, published in 
his tables by the late Dr. Rankine. These latter, being well 
known, are surprisingly close to Regnault’s values, 


applied in the equation quoted by Mr. Alexander, after 


Test this as follows:— 


Latent Heats in Mechanical Measure of One Cubic Foot of Steam. 
Temperatures 
104 140 176 212 248 284 820 356 $92 Fah. 
Foregoing values M = 
2567 6440 14,210 28,300 51,888 88,703 142,950 219,209 822,000 foot-p'nds. 
By Dr. Rankine = 
2571 6430 14,200 28,810 51,920 $8,740 143,000 219,000 321,400 _,, 
These figures are in as close agreement as could well be expected 
in such inquiries, and Mr, Donaldson is not warranted in making 
the assertion that the equation quoted by Mr. Alexander— 
Clapeyron’s—“‘is not true.” That it may disagree with Mr. 
Donaldson’s mathematical analysis is very probable, but this, com- 
aratively, isa minor matter upon which, by those qualified to 
judge, the verdict would probably take the form ‘‘so much the 
worse for the analysis.” ROBERT MANSEL. 
Glasgow, June 18th. 


THE MAXIM CUIRASS COMPETITIONS, 


Sir,—In reading the article on ‘‘ Maxim’s Cuirass Competition,” 
in your issue of June 15th, I have found several things with which 
I cannot agree, and, I think that, if you will look the article over 
yourself, you will find that it has been written in rather a careless 
manner. In one place you state that Herr Dowe’s cuirass is 12in. 
by 16in., having an area of 224 square inches. This, of course, 
cannot possibly be accurate. I believe it is quite true that Herr 
Dowe’s so-called cuirass has an area of 224 squareinches, If Herr 
Dowe had produced a cuirass of this area, the whole surface of 
which was absolutely protected and capable of resisting the bullets 
fired from a modern rifle, and had it weighed no more than 10Ib., 
it would have been a miracle. In fact, if Herr Dowe or anyone 
else, should produce a cuirass other than steel, with a protected 
surface not weighing over 10lb. to the square foot, I should con- 
sider it as a miracle. On the occasion when Herr Dowe’s cuirass 
was tested before the military experts, the whole surface fired at 
was not half a square foot, and in subsequent experiments intended 





————.., 
ee 


to prove that it was bullet-proof all over, the area actually fi 
was Sin. by llin., viz., 88 square inches, or a little mom a 
third of the whole area of the shield. Now, to protect 88 square 
inches with a weight of 121b, is certainly not very remarkablo 
when we are able to do the same thing, with a large factor of 
safety, with 6 lb. of steel, as I said in my letter. Moreover, Herr 
Dowe’s shield was not weighed. ; 
You speak of the extraordinary powers of asbestos when used as 
an obturator ina gun. The obturator in the De Bange gun jg 
made of a mixture of tallow or wax and asbestos, It is a semi. 
plastic compound and is confined in an annular space in the breech 
of the gun. When the gunis fired, this asbestos ring is subjected to 
® pressure of at least a ton per square inch greater than the gas 
pressure in the gun. It is, therefore, not very surprising that the 
gas fails to pass through a space which is already occupied by a 
plastic substance having aton more pressure per square inch than the 
gas. Putty would do the same thing. It is quite true that an 
asbestos shield would stop a bullet, but it would weigh from tifty 
to a hundred pounds per square foot. Any substance which would 
make a am bridge would make a good shield, and I think we 
oe admit that steel is more suitable than asbestos for bridge. 
uilding. 
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In regard to the so-called mushroom bullet which is supposed to 
come out of Herr Dowe’s cuirass, in some small-bore rifles the 
initial pressure is about twenty-two tons to the square inch, and 
the mean effective a exerted throughout the entire length 
of the barrel would be, say, six tons to the square inch. Suppose 
now we bring the bullet to a state of rest in a space considerably 
less than one-tenth part of the length of the barrel, we shall 
certainly have a pressure to deal with of sixty tons to the square 
inch, and at half of this pressure lead behaves exactly like a 
liquid. There could be no vestige at all of the base of the pro- 
jectile left, as you will see by an examination of Fig. 2 in the 
sketch appended. There would be nothing in the world to pre- 
vent the base flowing into the cavity and out in the direction of 
the arrows, and this is exactly what does take place, leaving nothing 
in the hole. If fired into a piece of copper, the nickel case is 
welded to the copper, and even then a portion of the lead is shot 
out through the nickel envelope. I am strongly of opinion that no 
bullet has ever assumed the shape shown in your sketch—Fig. 1— 
after striking with a velocity of 2000ft. per second, and being 
stopped in a space less than three inches. Natural phenomena 
never lie ; showmen, if we can believe the late Mr. Barnum, some- 
times do. 

In the sketch Fig. 1 appended, I have shown a perspective view 
of Herr Dowe’s cuirass drawn approximately in proportion. The 
holes in the top show where the splash escaped which divulged the 
presence of the metal plate. ( Hiram 8S, Maxi, 


A VOLUNTEER FLEET. 


Str,—Would you kindly allow me to say a few words about 
fleet volunteers’ I very much respect ‘‘ Merryweather,” for in- 
troducing such a good cause, and am sure that I am not the only 
one, as there are a lot of young fellows that would jump at the 
chance of obtaining a naval volunteer training. I think that if it 
was started at all convenient seaports, it would be a great benefit 
to England, as there are a great many young Britons that still 
have the ‘‘ Norseman’s” blood in them, who would go in for the 
naval where they would not look at the military volunteering. 
hope that there will be more than myself that will back ‘‘ Merry- 
weather” in this most important cause to keep England still ‘‘ the 
mistress of the seas,” BRITAIN, 

Manchester, June 18th, 


(For continuation of Letters see page 551) 








Tue two new steamships which are being built for the 
American Line by Messrs. ny of Philadelphia, are to be 
called the St, Louis and the St. Paul, and will be launched, the 
former on July 4th and the latter in September. These vessels 
have a length over all of 554ft., a length at the load water-line of 
536ft., a beam of 63ft., a moulded depth of 42ft., and a gross ton- 
nage of 11,000. Their engines will be balanced four-crank quad- 
ruple expansion, working at a steam pressure of 200 lb., and 
developing together 0,060 indicated horse-power. The boilers 
will be fitted for the Howden system of forced draught. The ships 
will be prepared for use in case of need, as armed cruisers, 
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RAILWAY MATTERS. 


Tue Bill which has passed both Houses of Parliament 
concerning the Central London Railway grants an extensicn of 
time until 1900 within which to construct it. 


A sTEAM tramway from Volo to the gulf villages of 
Agrea and Laconia has been arranged for by the Thessalian Rail- 
way Company, ard work upon the construction will be shortly 
commenced, 

A rumovR, though not receiving much faith, is circulat- 
ing in the Monmouthshire and Glamorgan valleys, that the Midland 
contemplate takiug over the Rhymney Railway. If this were done, 
and the Rhymney Steel Works—a distinct industry—secured for 
railway work, it would be hailed with satisfaction by the share- 
holders of the steel works, which have long been idle, 


Tue Malacca Railway has been sanctioned by the 
Secretary of State for the Coloni It is a sch which has been 
in contemplation for a long time and came toa head in the latter 
part of last year. The scheme for the railway was submitted to 
the Secretary of State early in January this year, but the con- 
cession was refused for political reasons. But on the representa- 
tion of H. B. M. Consul at Bangkok, matters appear to have been 
smoothed, and there is nothing to do now but to proceed, 


Tue tramways in Havana and the suburbs, which are 
owned by a company called the Ferro Carril Urbano, comprise a 
steam tramway from Havana to Vedado, a suburb three miles 
distant on the seacoast, and three lines of horse trams to Castillo 
del Principe, Cerro, and Jesus del Monte, The fare is 24d. or 5d., 
according to distance. According to the British Consul-General, 
arrangements have been made by an English company for laying 
down an electric tramway. The projected line is twenty miles 
long, and its principal object is to connect the principal thorough- 
fares and wharves with the existing tramlines, 


An automatic water tank has been recently invented 
which may be of interest to railway pug It consists of a large 
tank placed in a well near the surface of the water, the tank being 
normally full of water. The water is expelled by forcing steam 
into the top of the tank, the steam under pressure displacing th» 
water and forcing it up oa piping to the tender, the auto- 
matic tank refilling itself by the atmospheric pressure after the 
steam has been shut off. A visit to the tank station shows the 
perfect feasibility of this plan. The locomotive tender was sup- 
plied with water in three minutes, and the tank refilled in about 
one minute. 


Tue new Monfalcone Cervignano Railway, in the 
Austrian Frivli, a branch line costing £141,670, but proposed even- 
tually to my my to the Palmanova-Mistre and Venice Railway, 
and to the San Giorgio line, is completed. If the extension is 
made much advantage to the trade of the Frivli, Garizia, Istria, 
and Trieste will result, and the latter place will be brought nearer 
to Bavaria, Trento, and the Tyrol. The Laibuch-Gottschie trunk 
railway, 37} miles long, opened at the close of last year, is to be 
carried on to Rudolpbswerth, 94 miles farther this year. When 
joined with Carlstadt and Sesieh, this line will connect Carniolia, 
Carinthia, and the Tyrol with the Balkan States, Bosnia, Croatia, 
and Slavonia, 


Mr. Munbe ta, in replying to a resolution of thanks 
for his services to railway men, passed by the Paddington Branch 
of the Amalgamated Society, has written as follows :—‘' Dear Sir, 
1 bog to acknowledge, with sincere thanks, the generous and appre- 
ciative resolution of the Amalgamated Society of Railway Servants 
in Paddington, and to assure them that, whether in or out of office, 
I shall continue to take a deep interest in their welfare. I am glad 
to be able to inform you that my appeal to the Treasury for the 
appointment of two sub-inspectors of railways in the interests of 
the safety of railway workers bas at length been successful. I hope 
this is the beginning of better things, and that the appalling 
statistics of accidents and deaths which are annually reported by 
the Board of Trade will from this time show a tendency to diminish. 
—I am, dear Sir, faithfully yours, A. J, Mundella,” 


A MOUNTAIN railway has for some time past formed a 
means of communication between Interlaken and Lauterbrunnen, 
and this has been extended by carrying a further length from the 
latter place to Murren, vid Griitsch. The first section of this 
railway it a three-rail rack line from Lauterbrunnen to Griitsch, 
and the second section to Murren is worked by electric cars, the 
distance being nearly three miles. The track in this case is also 
formed of three rails, and an electric locomotive hauls either two 
or three cars, according as may be required, Each locomotive is 
equipped with two 30-horse power motors, which receive current 
from an overhead trolley wire, the supply being provided from a 
generating station situated three-quarters of a mile distant. The 
return is formed by the rails. The generating station contains 
turbines of 150-horse power, the water-power being obtained from 
a neighbouring torrent. The turbines drive direct-current dynamos 
coupled on the same shaft and yielding 150 ampéres at 600 volts, 
The Electrical Engineer says the journey on the electrical section 
of the line occupies 25 minutes, 


Waite the French railway system has been constantly 
extended, not only the net receipts of the railways, owing to the 
constraction of unremunerative lines, but even the gross receipts 
have made no progress—in fact, have actually decreased, Thus 
in 1889, with 32,910 kiloms. constructed, the receipts were 
560,000,000f.; while in 1893, with 35,543 kiloms. constructed, the 
receipts were 526,000,000f. The Algerian railways, which during 
the last ten years have been increased by 1500 kiloms., do not now 
prodace a net income higher than that which they earned ten 
years ago. The Times says the reason of this falling-off in net 
receipts, in France at all events, has been to some extent attributed 
to the increase of the canal traffic. While in the period from 1872 
to 1893 the railway system has doubled in length, the tonnage 
carried only increased S 56 per cent. In 1872, when there were 
17,488 kiloms. of railway, 7,725,081,000 kilometrical tons were 
carried ; in 1892, with 34,881 kiloms., 12,119,977,000 kilometrical 
tons passed over the various lines. The canal traffic, though the 
canal system has undergone a development of only 15 I cent, in 
length since 1872, increased its tonnage from 1,835,976,000 in 1872 
to 3,609, 286,000 in 1892, 

Mucg injury has been occasioned the legitimate street 
railway business of many cities by the organisation of new com- 
ewe by irresponsible persons. Fair competition is often a 

enefit, inciting as it does to better results and a more perfect 
service, and as a city increases in size it is to be expected that new 
companies will engage in the field of transportation. There are 
other kinds of competition, however, and one of these is from a 
company which has been organised by persons who have no real 
intention of keeping control of the road after cars have been put 
in operation, In many cases the promoters of such companies, 
in order to secure concessions in cities where there was a competi- 
tion between themselves and the local corporation for the same 
franchises, have made offers to the local authorities to pay into 
the city treasury extravagant amounts either as Jump sums or as 
an annual per cent. on the gross receipts for the franchises, well 
knowing at the time that the business would never warrant the 
outlay, the only object in the minds of the promoters being to 
secure the concessions, and in some way to dispose of the securities, 
The Street Railway Journal says that in some cases these offers 
have ‘‘ forced the legitimate competitors to agree to the same terms 
and we now find roads loaded with obligations, which, if met, will 
ever tend to cripple the service, while they leave but little 
encouragement for the accumulation of sufficient funds to renew 
the plant when worn out. This state of affairs should serve asa 
lesson to local authorities, and they should be keenly alert to 
know the antecedents and intentions of the promoters before 
granting the contemplated franchise,” 











NOTES AND MEMORANDA. 


Proressor Dana has retired, at the age of 81 years, from 
his position in the department of physical science in the Yale 
College, after spending fifty years in active service asa professor. 
His services as teacher and scientist have been extremely valuable, 
and has earned for him a reputation on both sides of the Atlantic 
as an able exponent of the physical sciences. 


In a table giving the mineral production of the United 
States in 1892-3 in the Engineering and Mining Journal, compiled 
by its editor, Mr. R. P, Rothwell, the quantity of copper mined in 
the latter year is given as 322,585,500 lb., valued at 34,677,940 dols, 
at the place of production. This shows a falling off of 2,914,500 lb., 
and 2,038,460 dols, from the figures of the previous year. 


THE average total precipitation at eighty-three rainfall 
stations in New York State in 1893, as given by the State Weather 
Bureau report for December, was 42°34in, The maximum precipi- 
tation for the year was 71°05in., and occurred at Eden Centre, 
Erie County, in the western part of the State, near Lake Erie. 

e minimum precipitation reported was 24:59in., at Fleming, 
Cayuga County, somewhat west of the centre of the State. The 
greatest local monthly precipitation was reported from Easton, 
Washington County, for August, and was 12°48in., while the least 
was 0‘53in., at Stillwater, Saratoga County, in November. 


In a recent investigation on the flow of water through 
new cast iron pipes, by 8. Bent Russell, of the St. Louis, Mo., 
Waterworks, it was found that under an average total head of 
3°36ft. the flow was 43,200 cubic feet in seven hours; under an 
average head of 2°37ft. the flow was the same ; under an average 
total head of 3°41ft. the flow was 46,700 cubic feet in 8 hours and 
85 minutes. Making allowance for loss of head due to entrance 
and to curves, it was found that the value of c in the formula 
v=c Vrs was from 88 to 93. The pipe was 12in. in diameter 
and 1631ft. long, laid on a uniform grade throughout its length. 


Tests made during 1893 show that the bacteria in the 
water of an American reservoir are only about one-tenth as 
numerous as in the water when it is pumped from the river. This 
diminution is ascribed to two agencies. The first of these is time, 
which gives opportunity for the natural death of the organisms; 
the other is sedimentation, the bacteria being carried to the 
bottom partly by their own weight and partly by the falling of 
other and larger particles. Once at the bottom, they tend in the 
course of time to perish there. It is possible also that the develop- 
ment of the lower forms of animal life, such as the infusoria and 
crustacea, may result in the direct destruction of the bacteria by 
these animal organisms. 


Tue return-signal from the Devonport clock, in con- 
nection with the Greenwich Observatory, failed on 85 days in 1893, 
Of the remaining 280 days the apparent error of the clock signal— 
after daily correction of the clock by the help of a time-signal 
from Greenwich—was under 0:2 sec, on 57 per cent., under 0°5 sec. 
on 94 per cent., under 10 sec. on 98 per cent., and exceeded 
1:0 sec. on four occasions. The return-signal from the Portsmouth 
clock—similarly corrected by the help of a daily signal from Green- 
wich—failed on 73 days. The apparent error of the clock-signal 
was under 0:2 sec, on 77 per cent. of the 292 days of observation, 
under 0°5 sec. on 97 per cent., under 1:0 sec, on 99 per cent., and 
exceeded 1:0 sec, on two occasions, With a view to diminishing 
the risk of failure in the return-signals, a separate wire with 
galvanometer has been provided connecting the Observatory with 
the General Post-office, 


Ay inquiry into the pollution of the river Danube by 
the drainage from Vienna was carried out last year by Dr. Heider. 
This river reaches Vienna in a satisfactory condition, containing 
about 2000 bacteria per cubic centimetre. The Danube Canal, on 
its way through the city, receives the greater part of its sewage, 
resulting, as was to be expected, in an enormous accession of 
bacteria, 21,000 to 120,000 perc.c. being present. On uniting with 





MISCELLANEA. 


Tue torpedo gunboat Hazard has been completed, and 

pone satisfactorily through her trials. The mean results were :— 

team in boilers, 1251b.; indicated horse-power, 2620, with 1°82 
air pressure ; speed by log being 17°5 knots. 


Tue Japanese Government have placed with Cammell 
and Co., and Vicars, Sons, and Co., Sheffield, orders for armour- 
plates for two battleships building by Armstrong, Mitchell, and 
Co., at their Thams Ironworks, Each battleship carries about 
three thousand tons Harveyed steel plates. 


Tue American steel sailing ship Dirigo started last 
April on her first voyage, when she sailed from Philadelphia for 
Hiogo, Japan, laden with 1,210,300 gallons of refined oil. is is 
the largest cargo ever placed on a vessel of her proportions, 
and says a great deal for her carrying capacity. 


THE annual demonstration of the Yorkshire miners took 
place at Barnsley on Monday. Mr. B. Pickard, M.P., in his speech 
stated that the union was stronger than ever, and, in spite of last 
year’s strike, there was £50,000 in the bank. Resolutions in favour 
of a living wage and the eight hours’ day were passed. 


Tue French have tried, at Lorient, the new 141ft. 
torpedo boats Argonaute and Tourmente. The former accomplished 
25:1 and the latter 24°6 knots. The contract speed of each was 
only 23°5 knots. We have no to lo boats, unless we include 
‘* destroyers,” so fast as these, although the French have now 
above a dozen. 


Tue new torpedo boat destroyer Hasty, built and 
engined by Messrs, Yarrow and Co., has been successfully launched’ 
from their shipyard at Poplar, with the engines fitted on board. 
The vessel is one of the remaining three destroyers which Messrs, 
Yarrow are building for the British Government. She is 10ft. 
longer than the Havock, being otherwise similar. 


Tue new works of Messrs. T. Parker are to be erected 
on the Wednesfield-road, Wolverhampton. They will consist of a 
os 150ft. by 150ft., a foundry 120ft. by 40ft., and pattern 
shops t. by 40ft., and will, in all, cover four to five acres of 

round, The site is opposite the goods station of the Midland 
wl Company, which has undertaken to form a siding into the 
works, 


THE proposed length of the maritime canal between 
the Bay of Biscay and the Mediterranean varies from 220 to 320 
miles, and the cost from 1000 to 1500 millions. Some competitors 
at the exhibition of plans, however, propose that vessels should 
be transported by railway, or by —— docks propelled by 
electricity. The promoters have invited the Government to 
appoint a commission to report on the plans, 


Tue Victorious has been commenced at Chatham. 
Considerable modifications from the Royal Sovereign type will be 
made in her internal arrangements. More water-tight bulkheads 
are to be introduced. In her armament there will also be the 
important substitution of 12-pounder quick-firing guns for the 
6-pounders of the Royal Sovereign class. Her engines are to be 
supplied by Messrs. Leslie and Co,, of Reveostiean ivan 


Tue first-class battleship Renown, now building at 
Pembroke Dockyard, is to be sheathed with wood and coated with 
copper, as it is the intention of the authorities to send her to the most 
distant waters of the Empire, where there will be no dock accom- 
modation for scraping the parasites off her bottom. The Hannibal 
grows apace at Pembroke, and her framing so far is composed of 
comparatively thin steel plates and angles—yet the deadweight 
laid down is about 200 tons. 


THE main drainage of the Heatley district of the Lymm 
Local Board area has now been completed on the Shone hydro- 





the main stream and becoming mixed with about seven times the 
volume of water, the pollution is chemically hardly discoverable, 
Bacteriologically, however, even 40 kiloms. below the entrance 
of the canal, the contamination is still very easily perceptible, the 
rapidity of the current and the constant disturbance of the water 
by steamboat traffic interfering with the efficient sedimentation of 
the bacteria present. Dr. Heider states that though the existence 
of disease germs in the water may be interfered with by the 
severe competition they would have to endure with the numerous 
harmless microbes, yet the vitality of, for example, cholera bacilli 
in river water has been shown to persist for several days, and in 
sewage for very considerable periods of time, so that too much 
reliance cannot be placed upon the efficiency of this factor. 


Messrs. LANCASTER AND Exrick, of Marion, Ind., hold 
that all that is required for making ice with natural gas, except 
the refrigerator and cans, is provided for by expanding it from its 
initial pressure to the atmospheric pressure, nature having done 
all the work of compression and cooling and made it ready to 
absorb the heat made latent and freeze the waterintoice. Natural 
gas is compressed in the earth to twenty atmospheres. Its tem- 
perature is about 42 deg. at the top of the well. Assuming its 
density to be 5°10 that of the atmosphere, 1000ft. would weigh 
38°5lb, Calculating from a formula by Peclet, a gas expanding 
from a pressure of twenty atmospheres to one atmosphere, its tem- 

rature would be reduced 318 deg. below the freezing point, and 

y expanding 1000ft. or 38°5 lb. of gas per minute we would have 
318 deg. multiplied by 38°51b. The product, divided by 170 deg., 
is equal to 721. of ice per minute from water at 62 deg., for water 
at 62 deg. requires 30 deg. cooling to bring it to 32 deg. and the 
abstraction of 140 units of latent heat. The American Manufac- 
turer says that an ordinary gas well furnishing 1,500,000ft. per day, 
with a suitable refrigerating apparatus, is capable of making 51 
tons of ice at an expense not to exceed 50 cents per ton, and then, 
by conducting it to furnaces or rolling mills, glass works, brick, 
lime, or pottery kilns, it would produce the same amount of heat 
as if it was delivered directly from the well. 


Ir will occasionally happen that a pipe sewer is care- 
fully laid, with soundly made joints, that the work is pronounced 
satisfactory, and the trenches are filled in ; yet a subsequent re- 
excavation will reveal several fractures in the pipes through which 
sewer gas _ ' find exit and filter through the earth to the surface. 
Sometimes the fractures are caused by the use of hot cement, 
which, by its expansion, cracks the collars of the pipes ; but some- 
times the cause of fracture is inherent in the pipes themselves, 
Stoneware, in its manufacture, is subject to conditions resembling 
those which affect the stability of iron castings. Large masses 
cool and contract more slowly than thinner portions ; and unequal 
contraction in parts of the same casting sets up a permanent tension, 
which may result in fracture even some weeks after the casting has 
been in use. So with stoneware pipes. The collar is of the same 
thickness as the pipe itself, but being a smaller mass, and having a 
greater play of air around it, it cools more rapidly. In cooling it 
contracts, slightly compressing the adjacent end of the pipe and 
the thicker material at the base of the socket, which are still soft 
enough to yield a little. After the collar has cooled and solidified, 
the pipe has still to cool a little further, which it does, contracting 
at the same time and drawing in the thick material at the base of 
the socket. The last-named thick portion is the last to become 
cool, and when it contracts it cannot draw the pipe and collar 
nearer together—at least, not sufficiently ; they have already 
become too unyielding—so it remains in a state of permanent 
tension between them. A blow, a shock, or a sudden change of 
temperature may fracture it at some future time. This explana- 
tion, Mr. G. H. Blagrove says in a contemporary, may account for 
the fact that pipes are found to be fractured around the collar 
more frequen? than elsewhere, : 








p tic system. The district is very flat, and the whole of the 
foul sewers have been laid in wet sand, Doulton’s patent jointed 
= a being used throughout. The contractors were Messrs, 

orthington and Pownall, of Manchester, and Messrs. Hughes and 
Lancaster, of Westminster. The whole scheme was designed and 
carried out by Mr. G. Herbert Bayley, A.M. Inst, C.E., of Man- 
chester. 


WE learn that a screw boat, fitted with a Delame- 
Deboutaville gas engine of 60-horse power, constructed by Messrs. 
Matter and Co., Rouen, and with the McGlasson reversing screw 
propeller, has been successfully tested, and is running at Havre. 
Farther trials for = and other observations are to be made, 
when we shall, no doubt, be placed in possession of the results. 
M. Deboutaville writes that the trials on the Seine have so far 
proved completely successful, the results of working the system 
with a gas engine on this scale will be looked forward to here with 
interest. 


THE shipping returns for the week from West Coast ports 
show a slight increase on pig iron and a large decrease on steel. The 
exports for the week of pig iron represent 7505 tons, compared with 
6955 tons in the corresponding week of last year, an increase of 
550 tons, The exports of steel last week were 8567 tons, compared 
with 14,432 tons in the corresponding week of last year, a decrease 
of 5865 tons. The aggregate shipments of pig iron this year so far 
have been 180,641 tons, and of steel, 176,463 tons, compared with 
121,947 tons of pig iron and 213,580 tons of steel in the corre- 
sponding period of last year, an increase of 58,694 tons of pig iron 
and a decrease of 37,117 tons of steel. 


In a report on the works executed by the City Com- 
missioners of Sewers, furnished by Mr. D. T. Ross, the recently- 
appointed chief engineer to the Commission, we read that the 
number of arc lamps now lighting in London is 479, and the 
total length of the thoroughfares lighted is thirteen miles. 
There has consequently been a proportionate reduction in the 
number of gas lamps lit, which is 1315; it follows, therefore, that 
2°74 gas lamps are extinguished for each arc lamp. The question 
as to the propriety of lighting the minor streets by the incandes- 
cent or glow lamps, and as to the relative cost of gas and electricity 
for that purpose, is still under the consideration of the Commission. 
This subject was reported upon by the late engineer at the beginning 
of last year. The Electric Lighting Company has lighted experi- 
mentally the thoroughfares of Basinghall-street and Aldermanbury 
with incandescent lamps as an illustration. 


Amone the many forms of refuse furnaces, one of the 
most recent has lately been tested at Chicago. It is an adapta- 
tion of the method of burning green brick, or other bodies, or 
coke, b ing it on cars through a tunnel-shaped kiln. This 
style o' Kiln, and its adaptation to garbage cremation, is the 
invention of Mr. J. C, Anderson, president of the Anderson Coke, 
Gas, Power, and Reduction Company, Chicago. It is described 
as a continuous kiln or double tunnel, through which two trains of 
fireproof cars loaded with green brick to be burned in 
opposite directions, the heat from the burned brick at the out- 
going end being transmitted to the green brick in the opposite 
tunnel in sufficient degree to drive off the water and partially 
burn them before they reach the furnace. The water vapour being 
decomposed and utilised as hydrogen gas, is drawn forward to the 
furnace fires placed in each of the side walls near the centre of 
the tunnel, and there burned. Crude oil is generally used for fuel. 
The fireproofed cars are sealed, so as to protect them from the 
effect of the heat, and prevent the ingress of cold air to the burn- 
ing chamber. Whenever a car of green brick is forced into the 
tunnel, a car of burned brick is ejected from the opposite end of 
the same tunnel, and thus the operation of burning may be con- 
tinued indefinitely without interruption for cooling the product. 
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TO CORRESPONDENTS. 
Registered Telegraphic Address, '\ ENGINEER NEWSPAPER, 


*.* In order to avoid trouble and confusion, we find it necessary to inform 
correspondents that letters of inquiry addressed to the public, and intended 
jor insertion in this column, must in all cases be accompanied by a large 
envelope legibly directed by the writer to himself, and bearing a penny 
postage stamp, in order that answers received us may be forwarded to 
their destination. No notice can be taken of communications which do not 
comply with these instructions. 

*,* We cannot undertake to return drawings or manuscripts ; we must there- 
fore request correspondents to keep copies. 

*,* All letters intended for insertion in Toe Enotneer, or containing 
questions, should be accompanied by the name and address of the writer, 
not aapray A for publication, but as a proof of good faith. No notice 
whatever can be taken of " communicati 

A. F. M. (New Zealand).— We are much obliged for your suggestion. There 
ire practical di ficulties which, we fear, stand in the way. 

J.J. T. (Stamp Knd).— We believe the statement is quite true, and the trial 
cur actually made between a compound and a non-compound engine, but 

y little has Leen said about the matter, 
ate, 





The experiment was, in a sense, 





WATER MAIN BRIDGES. 
(To the Bditor of The Engineer.) 

Srr,—Will some of your readers kindly explain how to calculate the 
thickness of plates and the number of plates required to form a 1‘in. 
internal diameter circular steel tube to convey a watercourse over a rail- 
way, the tube to be at least two-thirds full of water? The span is GOft. 

Lancashire, June 20th. THIRST. 





SUBSCRIPTIONS. 

Tar ENorreer can be had, oy order, from any newsagent in town or country 
at the various railway stations ; or it can, if preferred, be supplied direct 
rom the office on the following terms (paid in advance) :— 

Half-yearly (including double number) .. £0 14s. 6d. 

Yearly (including two double numbers)... .. £1 98. Od. 

If credit occur, an extra charge of two shillings and sixpence per annum will 
be made. THE ENGINEER is registered for transmission abroad. 

A complete set of Tuk ENGINEER can be had on application, 

Jn consequence of the reduction of postage on newspapers to one uniform rate 
for any dis‘ination outside the United Kingdom, Foreign Subscriptions 
will, until further notice, be received at the rates given below. Forei: 
Subscribers paying in advance at these rates will receive Tok ENGINEER 
weekly and post free. Subscriptions sent by Post-office Order must be 
accompanied by letter of advice to the Publisher. 

Tain Paper Copres— 

Half-yeariy .. «a =m « @ «cc o@ #0 188. Od. 

Yoary . « weeewwm@ @ #1 16s. Od, 
Taick Paper Coprrs— 

Half-yearly .. as «oc a «cc co cc ao #1 Os. 8d. 

Voariy oc co co co cc co co cc co Me Os, Cd 
Reapina Cases.— The Publisher has in stock reading cases which will hold 
thirteen copies of Tuk EnGineer. Price 2s. 6d. each. 

ADVERTISEMENTS. 

." The charge for advertisements of four lines and under is three shillings, 
for every two lines afterwards one shilling and si. : odd lines are 
charged one shilling. The line averages seven words. When an advertise- 
ment measures an inch or more, the charge is ten shillings per inch. All 
single advertisements from the country must be accompanied by a Post-office 
Order in payment. Alternate Advertisements will be inserted with all 
practical regularity, but regularity cannot be guaranteed in any such case. 
All except weekly advertisements are taken subject to this condition. 

Prices for Displayed Adverti: ts in “ ordinary” and “‘ special” positions 

will be sent on application, 

Advertisements cannot be inserted unless delivered before Six 
o'clock on Thursday evening; and in consequence of the 
necessity for going to press early with a portion of the edition, 
ALTERATIO to —— should arrive not 
later than Three o'clock on Wednesday afternoon in each week. 

Letters relating to Advertisements and the Publishi 
paper are to be addressed to the Publisher, Mr. 
letters to be addressed to the Editor of Tuk ENGINEER. 
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MEETINGS NEXT WEEK. 
_Tae Junior Enaweerine Sociery.—Friday, June 29th, at 6.30 p.m, 
Visit to the Great Eastern Railway electric installation at Norton Folgate, 
near Bishopsgate-street Station, London. Afterwards inspect the 
hydraulic installation. 
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STRIKES AND LOCKOUTS. 

Ir seems to be settled that the relations of labour and 
capital shall be militant ; in other words, that war shall be 
waged continuously. In this respect there is a close 
analogy between the action of Great Britain as a nation 
and that of the trades unionists and capitalists. It has 
been said that England always has a little war going on 








somewhere, and in like manner it happens that a strike 
or a lockout is always in progress. It is more than 
probable that the average number of men, women, and 
children out of work from this cause varies very little 
from year to year, over a series of years; and, no doubt, 
in this circumstance is to be sought the explanation of 
the fact that strikes and lockouts apparently do very 
little harm to the trade of the country. No doubt if a 
reign of profound peace could be established for a couple 
of years the malign influence of trade disputes would be 
better appreciated. ‘The country has, however, no expe- 
rience of such a condition of affairs, and no means of 
drawing a comparison or estimating the amount of 
mischief done. 

There is an official known as the Chief Labour Com- 
missioner, one of whose duties is to issue reports from 
time to time. These reports are unfortunately always 
out of date; but they are none the less useful to the dis- 
passionate student of social science and political economy. 
His report for 1892 has just made its appearance. We 
learn from it that in that year, during 1892 there were 
recorded 692 strikes and eight lockouts, affecting in the 
aggregate at least 3000 establishments, as against 893 
strikes, 13 lockouts, and 4507 establishments in 1891. 
Thus it will be seen that the difference between the 
two years was comparatively small, and if we sift the 
question further, it appears that the difference was even 
less than appears at first sight. It is, of course, not the 
number of establishments affected, but their magnitude 
that determines the importance or insignificance of a 
strike. There is no doubt that in any case there is a 
national loss. It is estimated, for example, that in 1892 
fixed capital to the amount of over £18,000,000 was laid 
idle for a longer or shorter period. The most curious 
feature of the whole matter is, however, the very small 
proportion of all the inhabitants of Great Britain and 
Ireland who take part in strikes. It is known that about 
372,000 persons were thrown out of work. The average 
number of days lost by each individual was nearly fifty. 
If we take 300 working days as representing a year, we 
see that each individual lost one-sixth of his time, or a 
little over 16 per cent. assuming that there are 6,000,000 
of workers in the kingdom. If this be correct, then we 
find that one-sixteenth part of the working population 
was idle for one-sixth of itstime. By working population 
we mean bread-winners, not necessarily pursuing manual 
labour. After all this represents a very small part of the 
available earning power of the population. It is no doubt 
fortunate that such should be the case; but the fact goes 
far to explain the comparatively small effect which labour 
disputes have on our national trade. There is a loss no 
doubt, but the bulk of that loss appears to fall on the 
strikers. We have repeatedly stated that an unjustifiable 
strike scarcely ever succeeds, or a justifiable strike fails. 
If a strike lasts more than a fortnight it is almost 
certain to fail. From the report before us we 
find that the average duration of strikes was thirty- 
two working days. This must not be confounded 
with the time men are out of work, which is not 
measured in the same way, because men cannot 
always start again the moment a strike terminates. 
Now, seeing that the strikes last nearly twice as long as 
the duration which we have fixed as the maximum for a 
successful strike, it follows, if we are right, that the 
greater proportion of strikes should be failures, as far as 
the men’s object is concerned, and this view is confirmed 
by the report, and that in a very remarkable manner. 
In 568 strikes, of which full particulars were obtained, 
236,798 persons were concerned. Of these strikes 41:4 
succeeded, but only included 20°6 per cent. of the total 
persons. In 1891 the proportions were 41°3 per cent. of 
strikes, and 25°5 of persons. In 1892 18:1 per cent. were 
partially successful, and included 47:9 of the total persons. 
In 1891 20°27 per cent. of the strikes were partially 
successful, and these had 37:0 per cent. of the total 
persons ; 357 per cent. were entirely unsucessful, and 
embraced 29°9 per cent. of the total persons; whereas 
in 1891 the proportions were 29°45 per cent. of strikes, 
and 347 of persons. These figures are tolerably con- 
clusive, but to put them at their proper value, to give 
them their legitimate significance, it must be borne in 
mind that a strike, even when successful, may cost a 
tremendous sum of money. Thus, in 1892, the strikers 
lost in wages about £485,000 per week, or for the four 
weeks—representing the average—£1,940,000, whilst the 
trades unions spent over £163,000 besides. But this is 
not all. In certain cases the wages paid after a 
strike were less than those paid before. Returns from 
trade unions show that in respect to 246 strikes and one 
lockout, in which an aggregate of 121,357 persons were 
concerned, the amount of weekly wages paid before the 
disputes was £164,143, and after the stoppages to the 
same number of persons, £153,513, a difference equal to 
an aggregate reduction of £10,630, the equivalent of a net 
reduction of 6} per cent., as against an increase of 5 per 
cent. in the year 1891. The general conclusion to be 
drawn is that strikes are for the most part failures, and 
then even when they are nominally successful the gain 
in wages is not sufficient to countervail the loss. 

As regards the country at large, the cost of labour 
disputes may with propriety be regarded as an unavoid- 
able expenditure, the cost of which in the long run is paid 
by the consumer. It is an item that may be reckoned 
upon with tolerable certainty, and probably does not do 
so much harm as seems likely to the superficial observer. 
Strikes are a barbarous method of reducing output, and 
in so far are useful under certain conditions. Although 
in the long run the consumer pays the cost, so far 
as the nation is concerned, it does not appear that the 
striker gets any return. The trades unionist leaders 
are never weary of insisting on the benefits which 
unionism has conferred on the ‘‘ working man.” All this 
is quite true; but unionism has been a success not 
because of strikes, but in spite of them. There are war- 
like union leaders, and there are men of peace and 
prudence. The former would be among the first, no 
doubt, to denounce a war brought about by a king or an 





emperor. But strike after strike has been started and 
fought out toan extremely bitter end to gratify the 
caprice of a Union leader. We have over and over 
again urged on the men prudence in making choice of 
men to rule over them. No doubt we wasted our time. 
The broad fact that the greater number of strikes are 
failures may perhaps be insisted upon with more success. 
Nationally they are rarely of much importance. The 
exceptions, such as the great coal strike last year, are 
very few. But individually they cause an infinity of 
suffering. Concerning a remedy we are not sanguine; 
on the contrary, we do not believe that it is possible 
wholly to eliminate them from our national life. 
Arbitration is quite useless, an occasional exception, 
such as the quasi success of Mr. Asquith with the 
cabdrivers to the contrary notwithstanding. Man is 
a combative animal; he always has fought, and liked 
fighting. In this respect the lapse of centuries has made 
not the smallest change. He has counted the cost and 
pays it. All this is very deplorable in the eyes of certain 
very excellent people, but it has its advantages. In 
Nelson’s day a landsman remarked to a naval officer that 
he was much surprised that men were not afraid to 
commit offences, knowing that they would be flogged. 
To which the naval officer replied, very properly, that if 
a British sailor was afraid of anything he would be of no 
use on board a man-of-war. It is to this fighting spirit 
that we owe <~~ vosition among nations; and we confess 
that we never hear o1 « ‘ir stand-up fight between labour 
and capital that we do not sym ,athise with and admire 
the indomitable pluck and endurance of the men. As for 
so-called picketting, that is quite another affair, which has 
none of our sympathy. Leaving sentiment on one side. 
however, the question remains, Can nothing be done to 
prevent ruinous strikes? The answer is, we think, that 
an experiment can be tried which promises success. Let 
the cause of strikes be eliminated. This can best be done 
by conciliation boards; the great utility of which is that 
they never allow the seed of a dispute to grow up or bear 
fruit. The arbitrator always comes in after a dispute has 
attained large proportions. The functions of the concilia- 
tion board are not to adjust quarrels, but to prevent dis- 
putes from growing into quarrels. 


SHORT ROADS TO KNOWLEDGE. 


THERE is, and always will be, a certain class of people 
endowed with that particular bent of mind which renders 
them willing to rest contented with a result without caring 
to inquire into or troubling themselves about the means 
employed to secure it. They occupy the illogical 
position of persons who are always ready to accept the 
conclusion without in the least degree recognising the 
necessity, or even the advisability, of investigating the 
character and conditions of the premises. It may not, 
perhaps, be imperative that every professional man 
should possess the acute analytical powers of the chemist, 
or the profoundly discriminating intellectual faculties of 
the savant and philosopher; but it is essential that an 
engineer should be gifted with an inquiring mind, which, 
it may be remarked, is very different from an inquisitive 
one. Whatever branch of the profession—and the number 
of them is increasing daily—he may select for his future 
career, he must be prepared to take little or nothing for 
granted. He must not implicitly rely upon, although he 
may consult and refer to with advantage, the numerous 
pocket-books, manuals, vade-mecums, and text-books, 
which constitute so many aids or short roads to 
knowledge, concerning which we have some further 
remarks to offer. 

There was a time when the gates of knowledge were of 
very contracted dimensions; when the contents they 
enclosed were not very ample ; when they were exceed- 
ingly jealously guarded ; very closely locked, and opened 
only at rare intervals by a key of which very few 
possessed a duplicate. At the present time, all this is 
materially altered for the better, and although the path 
of those in the pursuit of knowledge may not be 
exactly strewn with roses, it is yet in a great 
measure unencumbered and unimpeded by the numerous 
briers and thorns which harassed the weary steps 
of their predecessors half-a-century ago. While 
admitting that there is no Royal road to knowledge, 
it must be conceded that—whether for good or evil—the 
approaches to it are now so completely and unreservedly 
laid open, that comparatively but little labour and ability 
are required to penetrate into its recesses. Information 
and learning are now acquired at not a tithe of the 
expense of the thought and study formerly demanded. 
This dissemination of education and instruction, while it 
unquestionably tends to raise the intellectual standard of 
the commonalty, is not, perhaps, on the whole conducive 
to the production of great men, whose individual genius 
becomes obscured and lost amid the blaze of the universal 
enlightenment. In whatever position a man may be, or 
whatever post or office he may fill, he certainly does not 
enjoy the same amount of freedom—is not given. the 
same carte blanche, or liberty of action, which were 
afforded to him in past years. Viewed in this light, the 
very facilities and aids—numerous and powerful as they 
are—which are everywhere accessible for the acquisition 
of knowledge, do certainly serve to some extent to dwarf, 
as it were, or in milder terms, to render less conspicuous, 
personal talents of a high order. It is not that the lamp 
of the truly great man shines with less brilliancy than 
formerly—probably it really exhibits more ; but its inten- 
sity is diminished, or rendered less apparent by the 
increased candle-power of those by which it is surrounded 
and accompanied. 

Were we to assert that the “short roads” to 
knowledge had a tendency to exercise a pernicious 
or detrimental influence upon the education, instruc- 
tion, and training of the youthful engineer, we 
should be guilty, in the first place, of an untruth, and in 
the second, of a great injustice to the able, experienced, 
and conscientious men who are the authors of them. 
It is scarcely necessary to remark that such an 
assertion is very far remote indeed from either our 
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thoughts or intention. We may, however, be permitted 
to observe, and in so doing do not think we are overstep- 
ping the bounds of fair criticism, that the contents of 
such “ aids "’ are to be consulted and used by the young, 
and practically untrained mind, with a considerable 
amount of caution and discrimination. We are borne 
out in this opinion by a well-known and widely recog- 
nised authority. The author of the “James Forrest” 
lecture, entitled ‘“‘ The Interdependence of Abstract 
Science and Engineering,” comes to the conclusion, 
‘“‘ There is a tendency among the young and inexperienced 
to put blind faith in formulas, forgetting that most of 
them are based upon premises which are not accurately 
reproduced in practice, and which, in any case, are 
frequently unable to take into account collateral disturb- 
ances, which only observation and experience can fore- 
see, and common sense provide against.” All these 
short roads and aids very much resemble sharp-edged 
tools, admirable and efficient implements in the hand of 
those who are thoroughly acquainted with and skilled in 
the use of them, but very apt to cut the fingers of the 
neophyte and apprentice. It is too often forgotten that 
knowledge is progressive, and that it is absolutely indis- 
pensable to master one subject or branch of education, 
before another can be attempted with any hope of success. 
Where would be the use of a man attempting to employ 
logarithms, who was unacquainted with the first four 
rules of arithmetic, or to work the calculus without under- 
standing algebra ? 

Apart from the special nature of the contents of the 
books under notice, whether they relate to engineering or 
to those branches of study belonging to other professions, 
there are graver and deeper reasons why too much 
reliance should not be placed upon adventitious aids of 
this description. They rarely constitute in themselves a 
complete course of any one particular subject, and, even 
if theoretically perfect, do not and cannot furnish that 
practical knowledge indispensable to every engineer, and, 
in fact, without which he is worth little or nothing. The 
great evil resulting from too great a dependence upon 
these numerous helps, which are so importunately thrust 
forward on every side, is that the mind insensibly but 
gradually and surely ceases to trust to its own proper 
strength and vigour. Instead of calling into play and 
exercising its own natural powers, it abandons them in 
favour of artificial aids; and endeavours to force itself to 
maturity with a rapidity and by the employment of means 
which are not inherent in itself. A child is not taught, or 
more correctly speaking, not allowed to learn to walk 
by the aid of crutches, but is encouraged and induced to 
rely upon its natural supports—that is its feet and legs. 
As with the body so with the mind. If the latter be 
permitted to grow up prematurely by the continual 
assistance of crutches, it will never be able to do without 
them ; and, after all, whether for physical or intellectual 
purposes, they furnish but a very crazy kind of support, 
and not to be compared to that derived from the proper 
exercise and development of the natural faculties. Even 
if this false system of mental training does—as it possibly 
may—quicken the organs of perception, at any rate for a 
time, it is at the sacrifice of far more valuable qualities. 
It renders inoperative, if it does not entirely destroy, 
the logical or reasoning powers, incapacitates a man 
for thinking for himself, and thus unfits him for 
positions of trust and responsibility, in which personal 
determination and decision are not only continually 
required, but must be exercised, and also based and 
defendable, upon sound and reasonable grounds. It may 
be urged that the recently great increase in the progress 
of science and the cognate subjects which are included in 
its expansive arena, necessitates some quicker and 
readier mode of acquiring them. To this plea we are 
willing to give a partial acceptance, but it must be borne 
in mind that the greater the number of applications of 
any particular science, the greater the need for the 
student to be thoroughly and solidly grounded in the 
fundamental principles, and possess that deep and 
intimate acquaintance with them, which constitutes at 
once the foundation and coping stone of the separate 
branches emanating from it and connected with it. 

It must not be concluded from our preceding remarks 
that we are decrying, or unduly undervaluing, aids to the 
acquisition of knowledge, or that we altogether endorse 
the remark, ‘Oh! learning is made much too easy now,” 
frequently put forward by advocates for the scholastic and 
tutorial ancien régime. It is not so much against the 
use, as against the abuse of factitious aids to the acquisi- 
tion of knowledge that we desire to warn our readers. 
We do not go so far as to insist that it is absolutely 
necessary for an engineer, before he employs equations, 
formule, and mathemathical data, to be acquainted with 
every step of the process by which they are elaborated 
and brought to a finality, but he should at least under- 
stand the nature of the operations undertaken, and be 
able to satisfy himself of the validity of the assumptions 
upon which they are founded. Otherwise he will never 
feel that he is on sure ground, will never fully compre- 
hend under what circumstances and conditions any 
particular formula may be used, and will never be com- 
petent safely to apply those modifications and delicate 
adjustments which are so often indispensable in adapting 
pure theoretical data to the exigencies of actual practice. 
From a physical point of view, ‘‘ short cuts” proverbially 
lead the unwary and inexperienced traveller astray, land 
him often at a great distance from his wished-for goal, 
and prove, paradoxically as it may sound, the longest 
way to his destination. He has no alternative but to 
retrace his steps, and toilsome and arduous as this fre- 
quently is, it is but light labour in comparison with the 
strenuous efforts which attend a similar mental retro- 
gression which becomes a task few can accomplish at 
any time, and after a certain age none. 


THE ROYAL AGRICULTURAL SOCIETY AND THE PRESS, 


Up to Wednesday afternoon the Council of the Royal 
Agricultural Society saw fit to exclude the representa- 
tives of the Press from the sheds in which the trials 





of oil engines are progressing. Then it was decided 
that, by the invitation of an exhibitor a Press re- 
presentative might be admitted. This is certainly 
the first time in twenty-five years that the repre- 
sentatives of the technical Press at all events have 
been excluded, and the policy of the Council of the 
Society is at once novel and objectionable. It certainly 
demands an explanation more complete than any yet 
offered. In another page will be found an account of the 
trials. It will suffice, therefore, to say here that it was 
deemed advisable that all competing engines should have 
a continuous run of ten hours’ duration. Our represen- 
tative was politely informed that he could not be per- 
mitted to be present—that, in a word, the members of 
the Press as a body were excluded. The explanation 
given was that if one journal was admitted all must be 
admitted, and that the crowd of reporters would be so 
great that the work of the judges could not go on. The 
answer to this seems to be that the representatives of the 
non-technical Press would not trouble themselves to be 
present at proceedings the nature of which they could 
not understand; and that the representatives of the 
technical Press would, in the first place, be few in 
number, and in the second, too intelligent, too apprecia- 
tive, and too well trained, to incommode the judges, 
exhibitors, or any one else, in the slightest degree. 
Furthermore, we naturally ask in what way these trials 
differ from those of steam engines at Oxford; steam 
ploughs at Wolverhampton; reapers at Leamington ; 
steam engines at Cardiff, or, indeed, any other com- 
petitive trials undertaken by the Society, from which 
the representatives of technical journals have never been 
excluded. The unpleasant suggestion will thrust itself 
into men’s minds that there is some reason which has yet 
to be stated for the adoption of a policy which is, to say 
the least, very unwise. 

It is matter of notoriety that on several occasions 
the propriety of the decisions of the Royal Agricultural 
Society's judges has been questioned. The circumstance 
that men specially trained in making experimental investi- 
gations, and themselves practical engineers, representing 
the technical Press, have been present, has in itself 
frequently sufficed to check adverse _ criticism. 
It has been felt that everything was done frankly 
and above board. That there was no concealment 
of methods, and that not only the verdict of the 
judges, but the reasons why that verdict was given, and 
the facts on which it was based, were all made public. 
All this is stopped by the exclusion of the Press. Some- 
time during the Show the award of the judges will be 
made public; but on what grounds no one outside a 
narrow circle will know until months afterwards, when the 
report of the judges is published in the Journal of the 
Society. All this is very objectionable; so objectionable 
indeed, that we venture to think the Council will find too 
late that they have done a very foolish thing; and this 
will be especially the case should it happen, as is very 
probable, that some exhibitor or exhibitors will feel them- 
selves aggrieved. Under the old system every competitor 
had only to turn to our pages to learn precisely what his 
competitors had done. Now he will be kept in the 
dark for weeks, if not months, so far, at all events, as 
the Society is concerned. Furthermore, we have the 
best possible reasons for saying that competitors 
for the Royal Agricultural Society’s prizes have 
much favoured the presence of the representatives 
of technical journals. Not only have they reaped and 
appreciated the advantage of the full information which 
we have supplied to them, but they have fully understood 
that multitudes have watched with interest for our reports, 
reports which have beyond question proved of immense 
service to British interests abroad. Under the new sys- 
tem all this will, as far as the Council of the Society is 
concerned, be stopped. The policy of the Council simply 
operates to stop the publication of any information con- 
cerning the trials save in the Society’s Journal. It is 
clear that this must be the case if we simply took the 
Council at their word, recalled our representatives from 
Cambridge, and ignored the trials. This, in the interest 
of the competitors, we have refused to do; but the fact 
remains that the Council care nothing for the interests of 
competitors, in which there is unfortunately nothing new. 

It is only right, we think, to add that the instructions 
of the Council in this respect have by no means met with 
favour among the competitors. They have not been slow 
to perceive that the policy of the Council can scarcely fail 
to be mischievous. It is at the same time extremely 
short-sighted. In the present day, the man, or body of 
men, who attempt to keep from the Press what the Press 
wants to know, have an exceedingly difficult task to 
accomplish. Facts will leak out, and we think we can 
assure our readers that they shall not suffer. For our- 
selves, we have really no feeling in the matter. It is 
obvious that the general exclusion of the Press could only 
have the effect of saving the Press a considerable outlay 
of money andlabour. But that is, of course, not the way 
in which we—and we feel certain we may speak for our 
technical contemporaries as well—regard the matter. 
The interests of our readers are our interests; and it is 
because we hold that the Council of the Royal Agri- 
cultural Society has acted adversely to the interests 
of the competitors, particularly in foreign markets, that 
we enter our protest. The competition is really one of 
the most important that has ever been undertaken in the 
mechanical world. Its results cannot fail to be far- 
reaching and continuous in their effect for years on a 
branch of trade of growing importance to this country, 
and those who study our commercial well-being most 
will, we think, also be those who will most forcibly con- 
demn any attempt to carry on the competition in private. 
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THE FOREIGN DEMAND FOR BRITISH MACHINERY. 


ENGINE-BUILDERS and machinists have cause for self-con- 
gratulation upon the manner in which, compared with some 
other staple trades of the kingdom, the foreign demand is 
keeping up. The value of the exports for May, of machinery 
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and engines taken together, was 10} per cent. better than jy 
the corresponding month of last year. It reached £1,338 099 
About twenty years ago it usually averaged not more than 
half a million. Our May machinery shipments improved in 
value by 6 per cent.; and those for the first five months of 
this year by 5 per cent. Itis in steam engines, however, that 
the chief cause for satisfaction may be found. Whilst the 
value of these for the five months shows an advance of 
3 per cent., that for May means oo to the extent of no 
less than 26 per cent., compared with 1893. With regard to 
machinery, home manufacturers of textile descriptions are 
profiting by the recent rapid extension of cotton-spinning jy 
Japan, China, and Russia, An augmentation of oye, 
15 per cent. in the May shipments of machinery to Indig 
reflects the great progress which at the present time is being 
made there in paper manufacture, under the stimulus given 
to the native industry by the Customs duty on imported 
paper. The returns from Egypt are being swollen by the 
importation of a good deal of sugar refining machinery of 
British make. The European demand for agricultura] 
machinery is unusually g for the early part of the year, 
the value from January to the end of May having risen from 
£193,268 last year to £273,521 this. The great advance jn 
engines above noted is due mainly to Russia and South 
America. The South American May demand for locomotives 
rose from £4791 to £15,749; whilst in descriptions other than 
locomotives and agricultural engines, Russia improved for 
May from £9374 to £92,202; and for the five months from 
£39,728 to £136,627. 


INTERNATIONAL CONGRESS OF INTERIOR NAVIGATION, 


Tue next meeting of this Congress, which has already met in 
Brussels in 1885, Vienna in 1886, Frankfort in 1888, Man- 
chester 1890, and Paris in 1892, will be held at The Hague 
in July next. The Congress will open on Monday, the 23rd, 
and last six days. Excursions have been arranged to 
Rotterdam and Amsterdam, including the entrance to the 
canal at Ymuiden, during the sittings; and after these have 
finished to Lake Haarlem, the mouth of the Meuse, and the 
Zuyder Zee, with the Isle of Urk and part of the Province of 
Overyssel. The subjects to be considered are :—First 
section: Construction of canals allowing boats to navigate 
at high speeds; equipment of the interior and sea-ends 
of canals. Second section: The means adopted for pre- 
venting stoppages by ice; traction and propulsion in canals 
and rivers. Third section: Tolls on navigable waterways. 
Fourth section: Navigable rivers and their improvement; 
relation between the form and depth of the channel; 
regulation of the low-water channel. The programme 
required that intended papers on these subjects should 
be sent to the secretary before June Ist, but as the 
papers relating to this Congress had not been delivered to 
English members previous to that date, compliance with the 
regulation was impossible. In fact, English engineers seem 
altogether to be ignored. The reports and papers are to be 
printed in French and German, and in English. Amongst the 
officers of the different sections, although representatives of 
France, Holland, Germany, Belgium, and Russia appear, 
there is not the name of a single Englishman. The subscrip- 
tion is twelve florins or £1. The secretary of the Congress 
is M. L. E. Asser, 9, Hartog-straat, La Haye, Holland. 


AN OIL-FIRED DREDGER,. 


Russia, for sufficiently obvious reasons, has taken the 
lead of all other countries in the matter of oil firing. It is 
therefore a matter of some surprise considering the amount 
of deepening effected in recent years in the harbours of the 
Caspian and Black Seas, to learn that all the dredgers em- 
ployed have so far been fired with coal. We believe, however, 
that we are correct in stating that the powerful dredger 
recently launched by Messrs. W. Simons and Co., of Renfrew, 
for the Imperial Russian Government, will be the first vessel 
of the kind in the service of the Czar fired with liquid fuel. 
The four furnaces of the two boilers of this boat have been 
fitted by Messrs. Stewart and Farmer, of Glasgow, with their 
patent liquid fuel burning apparatus, a test of which was 
made last Friday, with, we are informed, highly satisfactory 
results. In Stewart and Farmer’s system compressed air is 
used to inject the combustible liquid, and a number of in- 
genious expedients are adopted which enable very inferior 
classes of fuel, such as tar, &c., to be completely burned, with 
at the same time a total absence of smoke and smell. The 
success of this first application to dredging plant, if con- 
tinuous, as there is every reason to suppose it will be, should 
promote the extension of liquid firing in many localities 
where coal is dear and oil comparatively cheap. 








LITERATURE. 


A Manual of Naval Architecture. By W. H. Wuirr, C.B., 
Assistant-Controller Royal Navy. 


Peruaps the first impression that strikes the reader 
upon looking through this book is one of amazement 
that, with all his multifarious duties, Mr. W. H. White 
has been able to find time to complete the work of re- 
compiling it. For it is not a mere re-issue of his manual 
of 1877, just brought up to date, with a few modern 
illustrations inserted and the result of recent experi- 
ments recorded, but practically a new book, re-written 
throughout, with fresh chapters upon such features that 
have been developed in naval architectural science during 
the seventeen years which have elapsed. 

As before, the manual is divided into sections—upon 
displacement, statical stability, oscillations in still water 
more amongst waves, the structural strength and resistance 
of ships, the strains experienced by them, materials for 
shipbuilding, propulsion by sails and steam, and the 
steering of vessels. Four very important chapters have, 
however, been added upon progress in marine engineer- 
ing, marine propellers generally, the screw propeller, and 
horse-power. 

Manifestly there cannot be anything very new to say 
upon the subject of displacement or stability, but a series 
of metacentric diagrams has beeni ntrcduced, which are 
of considerable value, and which will be found to possess 
great interest in the eyes of the student of naval archi- 
tecture. They are, as explained by Mr. White, “ chiefly 
useful as a means of rapidly determining the stiffness of 
a ship when floating at a certain water-line, and with the 
centre of gravity in a certain position, which is fixed by 
an independent investigation.” For a certain mean 
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draught and trim, the metacentre remains at a constant 
height in the ship; and variations in the stowage of a 
i en amount of dead weight can only affect the stiffness 
a hanges they produce in the vertical position of 
by the ¢ 4 y r aoe 

the centre of gravity. When that position has Leen 
ascertained for any given condition of stowage, it is 
sually shown on the metacentric diagram. These 
fiagrams are applicable to every class of vessel, whether 
for warlike or mercantile purposes. fe 

In the section on structural arrangements, it is perhaps 
a little disappointing to find that there are no fresh 
engravings illustrative of the methods employed at present 
in the framing of battleships and cruisers, working in the 
armoured decks, and hanging the armour. The stiffening 
and supporting of the sides of vessels has so vastly im- 

roved during the past fifteen years that information upon 
this point would have been valuable. An interesting illus- 
tration and engraving is, however, given of the extended 
use of cellular double bottoms that has taken place in the 
mercantile marine. The plan now universally adopted is 
as follows:—‘‘ Above the turn of the bilge the main 
frames are vertical and have the usual spacing, about 2ft. 
Atthe turn of the bilge there is a continuous water-tight 
longitudinal frame, and upon this the vertical frames are 
stopped short, their heels being connected to the longi- 
tudinal by bracket plates. The longitudinal forms a 
water-tight side boundary to the ballast tank or cellular 
bottom.” Transverse bracket-frames, spaced 4ft. apart, 
connect the two skins of the ship's flat bottom, which 
extend from bilge to bilge. 

The section on the screw propeller is most instruc- 
tive. Formule for ascertaining the fofal and useful 
amount of work done, the slip of the screw, the 
thrust and turning moment, &c., are given in the 
clearest possible words ; and the theoretic action of the 
water upon the screw when placed in various positions is 
fully investigated. In regard to the question of twin or 
single screws, Mr. White is in favour of the former plan. 
“Enlarged experience has demonstrated that twin 
screws are under many circumstances more efficient. 
This has been proved in all sizes and classes of warship, 
and more recently in mercantile experience. Some of 
the highest propulsive coefficients yet obtained have 
been reached in twin-screw ships. With a given draught 
the smaller diameter of twin-screws carries with it deeper 
immersion, and this tends to increased efficiency in 
smooth water, while at sea it diminishes the chance of 
racing when a ship is pitching. The smaller diameter 
and different position in relation to the stern of 
twin- screws tend to decrease the augmentation 
of resistance due to their action, as compared 
with single screws. On the other hand, they are 
not so favourably placed for utilising the frictional 
wake.” Mr. White is of opinion that as higher speeds 
are attained and larger powers have to be utilised, since 
the limits of draught for ocean-going steamers are fixed 
by practical considerations—such as the depth of harbours 
and size of docks—triple-screws may become necessary to 
efficiency. Much light will, of course, be thrown upon 
these problems by the performances of the triple-screw 
ships now approaching completion in France, Germany, 
and the United States. 

In the section on steering ships, an engraving is 
given of Mr. Thornycroft’s plan for placing “twin” 
balanced rudders in torpedo boats. This has answered 
admirably. Instead of a single-balanced rudder at the 
middle line, one is fitted on each quarter abreast of and 
outside the screws. The rudder heads are carried 
inboard and strongly held; there is no bearing at the 
heels of the rudders. When the helm is amidships, the 
blades of the rudders and the suitably-shaped stern 
between them form a “ tunnel” in which the propeller 
works; and it is considered that greater efficiency in 
propulsion is thus obtained, while the “race” of the 
screw is utilised for steering either ahead or astern. The 
plan hitherto adopted in torpedo gunboats of the Royal 
Navy is as follows:—One of the two rudders is before 
and the other abaft the athwartship vertical plan, passing 
through the centre of the screw propeller or propellers. 
The deadwood is cut away to a considerable extent to 
facilitate turning. Both rudders are controlled by the 
same steering gear, and act together. Excellent mancu- 
vring power is thus obtained, not merely when a vessel 
is going ahead, but also when she is moving astern. The 
plan is applicable both to single and to twin-screw ships. 

Not the least interesting portion of this chapter, and 
perhaps one which will be eagerly scanned by others than 
mere technical readers, is the information in regard to 
the tactical diameters of warships. Had this all-important 
subject been more carefully investigated by those high 
in authority, it seems impossible to conceive that the 
terrible catastrophe of June 22nd last could have ever 
occurred. Full particulars are now given as to the effect 
of rudder power and its influence on the diameters of 
circles made by various classes of vessels. 


Electricity Up-to-Date. By Joun B. Verrry. London and 
New York: F. Warne and Co. 1893. 

Tus is the third edition, revised and enlarged, of Mr. 
Verity’s little book. It is not intended to be a text-book 
on the subject, and therefore does not deal with experi- 
mental work nor with formule, but is a plain, straight- 
forward description of the various appliances used in the 
installation of an electric lighting plant at, let us say, a 
country mansion, and details are given of such a plant 
for fifty lights, at the author’s house at Weybridge. 
The Elwell-Parker dynamo and the Brockie Pell arc 
lamps are chosen to illustrate the siibject. 

The illustrations of some of the accessories are rather 
poor, and an old type of wall plug is shown with two 
separate sockets. From the chapter upon the arrange- 
ment and working of a private installation, a very fair 
idea of what is needed could be obtained by a non-techni- 
cal reader. The author then deals with the question of 
the public supply of electricity, and incorporates details 
as to the Seanetal position and charges of all the 





of many provincial companies. A coloured map of 
the areas allotted to the companies in London, and dated 
November, 1891, is reproduced, although already some- 
what antiquated. In the chapter upon the transmission 
of power by electricity the author alludes to multiphase 
current motors, and the fact seems to be lost sight of 
here, as in other works, that the three-phase alternating 
current is of little use for the transmission of power ex- 
cept in cases where at least approximate synchronism 
can be maintained between generator and motor; and in 
fact there appears to be no advantage to be gained with 
three phases over that obtainable with two phases. The 
author then gives a description of the various methods in 
which electrical energy can be employed, and points out 
the fact that while in this country very little has as yet 
been done in street car traction, every little town in the 
United States has its electric tramways ; and though the 
overhead wire system may be objected to for the busy 
streets of large cities, there is no reason why this most 
successful method should not be used in less densely 
populated neighbourhoods. 

We can commend the book to persons desirous of 
—— a general idea of the present state of electrical 
work, 
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On the Development and Transmission of Power from Central Sta- 
tions. Being the Howard lectures delivered at the Society of Arts 
in 1893. By William Cawthorne Unwin, F.R.S. London: Long- 
mans, Green, and Company. 1894, 

Former Clock and Watchmakers and their work. Including an 
Account of the Development of Horological Instruments from the 
Earliest Mechanisms, with Portraits of Masters of the Art. A 
directory of over five thousand names and some examples of 
modern construction, By F. J. Britten. London: E. and F, N. 
Spon. 1894, 








NAVAL ENGINEER APPOINTMENTS.—Tbe following appointments 
have been made at the Admiralty:—Fleet Engineers: William 
Olive, to the Blake, William H. Burner, to the Nelson, and George 
J. Fraser, to the Collingwood, todate June 19th. Staff Engineer : 
William H, Skinner, to the Invincible, to date Jnne 19th. 


INSTITUTE OF MARINE ENGINEERS.—The fourth annual dinner 
of the Institute of Marine Engineers was held on Wednesday 
evening at the Holborn Restaurant, under the presidency of Sir 
Thomas Sutherland, M.P. Among those present were Mr. E. 
Robertson, M.P., Sir E. J. Reed, MP. Mr. Penn, M.P., Mr. W. 
H. White (Director of Naval Construction), Mr. C. H. Wilson, 
M.P., Major-General Sir O. Burne, Sir D, Murray, Mr. Furness, 
M.P., Mr. A. J. Durston, Mr. T, R. Tufnell, Mr. A Giles, Captain 
Angove, and Mr, James Adamson. 


WATER-TUBE BOILERS IN THE Navy.—Referring to the question 
which Lord George Hamilton put in the House with reference to 
the type of boilers being used for the Destroyers, and to the reply 
of the Secretary of the Admiralty, it may be of interest to remark 
that four of the firms entrusted with orders for these boats are 
using Yarrow’s patent water-tube boiler. The firms are Messrs, 
Doxford and Son, who are building the Hardy and Haughty ; 
Messrs. Hawthorn, Leslie, and Co., building the Sunfish, Ranger, 
and Opossum ; Messrs. Karle’s Shipbuilding Company, which is 
building the Salmon and Snapper; and Messrs, Sir W. G. Arm- 
strong, Mitchell, and Co., who are building the Spitfire and 
Swordfish. 


THE INsTITUTION OF CivIL ENGINEERS : NEWCASTLE-UPON- 
TYNE ASSOCIATION OF STUDENTS.—The following programme of a 
visit to Liverpool, as arranged for the 28th, 29th, and 30th inst., 
has just been issued :—Thursday, 28th, leave Newcastle, Central, 
by the 4.5 p.m. train, arriving at Liverpool, Lime-street, at 9.50 
p.m. Friday, 29th, morning: Inspect the Liverpool Docks, leav- 
ing Pierhead station, Overhead Railway, at 9.45 a.m. ; lunch at 
the Bear’s Paw Restaurant at 1.30 p.m. Afternoon: Inspect the 
generating station of the Liverpool Overhead Railway, leaving Pier- 
head station at 2.30 p.m, ; afterwards, inspect the Liverpool Grain 
Warehouses, Alexandra Granary, returning to Pierhead station 
about 5p.m. Saturday, 30th, leave Lime-street station, Liver- 
pool, by the 9.30 a.m. train, arriving at Manchester, Exchange 
station, at 10.15; inspect the Salford Docks and hydraulic plant 
of the Manchester Ship Canal, leaving Bailey Bridge, Manchester, 
by special steamer at 10.30 a.m. prompt, and thence by steamer 
down the canal to Barton, returning to lunch in Manchester 
about 2 p.m. ; leave Manchester by the 4 pm, train, arriving at 
Newcastle at 8,12 p.m, 


CookING BY ELEctRIcITY.—On Friday evening last, at the invita- 
tion of the City of London Electric Lighting Company, a numerous 
company assembled at the Cannon-street Hotel, to witness a 
demonstration of cooking by electricity, and to partake of a dinner 
cooked throughout by electricity. In the kitchen, which was a 
carpeted room adjoining the reception-room, were placed some 
five or six electric ovens raised above the floor on tables, and on an 
adjoining table were electric hot plates, electric saucepans, electric 
fish kettles, and other culinary necessities all working by electri- 
city, lent by Messrs, Crompton and Co. and the General Electric 
Company. There is no combustion, the heat being generated in 
resistances placed in enamel on the sides, top, and bottom of the 
oven. Each side, together with the top and bottom, is separately 
regulated by a switch placed at one side of the oven. The whole 
arrangement appeared extremely simple, compact, and cleanly, 
Among those present were :—The Earl of Suffolk, the Lord Mayor, 
Professor Fleming, D.Sc., F.R.S., Professor S, P. Thompson, D. Sc., 
F.R.S., Mr. J. C. Bell, Chairman of Commissioners of Sewers, Sir 
Miles Fenton, W. H. Preece, C.B., Dr. Ernest Hart, M.R.C.S., 
the total number of guests amounting to considerably over 
a hundred, After the usual loyal toasts, the chairman, Sir David 
L. Salomons, Bart., M.A., proposed the toast of the evening, 
‘* Success to the Development of Electricity,” and in the course of 
his remarks said that ‘‘he could assure the guests that the food of 
which they had partaken was entirely free from any poisonous 
gases ; and referring to the cost of the cooking, he announced that 
the cost per head for cooking the dinner they had just eaten was 
2d. per head, or ‘2d. per course per head, a result which was equal in 
every way to what could be done by gas cooking. It might beinterest- 
ing to them to know the cooking had been done by the chef of the 
hotel, who had had absolutely no previous knowledge whatever of 
the apparatus, thus indicating the claim for simplicity.” The 
toast was replied to by Professor 8. P. Thompson, who stated that 
so long ago as 1749 Sir Benjamin Franklin drew up a programme 
for an electrical dinner, and that from the year 1879 he had made 
his own coffee from water electrically heated. Dr, Ernest Hart, 
an earnest advocate for smoke abatement, pointed out how 
admirable a solution of that difficulty would be effected by the 
extensive use of electricity in cooking in the city of London, and 





public supply companies in the metropolis, and also 


the proceedings terminated with the toast of the visitors and the 
health of the chairman, 


THE ANTWERP EXHIBITION. 
(From our Special Commissioner.) 

Next to Messrs. De Naeyer and Cockerill, the largest 
Belgian exhibit in the Machinery Hall is by the Société 
Anonyme de Couillet. They show a double-cylinder 
200-horse power engine driving a dynamo. The cylinders 
are 1ft. 7in. diameter, and the stroke 3ft. They also 
have a 44-ton locomotive with six wheels coupled and 
bogie truck. It is intended for South America, and is 
fitted with cow-catcher. One peculiarity of this engine 
is that the valve-box, instead of being at the side of the 
cylinders, is on the top. The valve-motion is the 
Walschaert, something similar to Joy’s. Another loco- 
motive by the same firm, built for a coal mine, and 
lft. Tin. gauge, only weighs 44 tons. They show photo- 
graphs of machines, and samples of coke and ores, also of 
different qualities of pig iron, of which they informed me 
their annual output is over a million tons. Besides these 
they have steel rolls, rolled joists of iron and steel, iron 
boiler plates, and cast steel, oil boxes, shells, and tram 
wheels. To show the quality of their cast steel one wheel 
which they exhibit has been hammered into a hexagonal 
shape by allowing a 15-ton weight to fall repeatedly. 
Between the Couillet exhibit and that of Messzcs. 
Cockerill is a stand with fire engines and pumps by 
Messrs. Beduwé, of Liége. They show a 5-horse power 
steam fire engine, which is an exact copy of the same 
sized Merryweather engine, except that being intended 
for use in Belgium, they are obliged by Government 
regulation to make the boiler a little stronger, and there- 
fore heavier. This engine in working order weighs 
50 cwt. Amongst smaller machines they have a neat 
little double-cylinder pump, for hand or power, and a 
small portable hand pump, simple in construction, one of 
a number which have been ordered for Russia. They also 
exhibit different sized pumps of the Worthington type. 

Messrs. Bélliard and Fletcher, of Antwerp, have an 
interesting exhibit at the extreme end of the Machine 
Gallery. They show two marine boilers, 7ft. 10}in. and 
8ft. 24in. diameter. In boilers of this size the shell is 
usually constructed of three plates, but in these there are 
only two, the lower one being outside at the joint. One 
of these boilers, which is fora steam tug, has a single 
flue, and tubes made on what is called the Berendorf 
system, being held in place by a double cone so as to be 
easily removable for cleaning. The other is an ordinary 
double-fiue marine boiler for a passenger ship. By their 
side stands an old vertical tubular boiler, which has been 
allowed to run dry and has collapsed. It has not acrack, 
except a very slight one at the edge of one of the six cross 
tubes. On inquiry, I found that it was made of Low- 
moor iron, and I think that this should be stated on it, 
as the firm which makes good iron surely deserves the 
credit as much as the one who uses it. Messrs. Bélliard 
and Fletcher's other exhibits comprise valves for petro- 
leum with brass plungers and quarter bends, also for 
petroleum with tap at each end. Besides these they 
show a Chinnery’s patent soda-water machine, which is a 
good specimen of fine work. The reservoir is of brass, 
gin. thick, and tinned inside. It has been tested to a 
pressure of 450 1b. on the square inch. 

The contract for the water supply to the building, 
fountains, and aquarium, has been taken by Messrs. 
Nyssens Fréres, of Antwerp ; but the plant they use is 
not of Belgian manufacture. The motive power consists 
of gas and petroleum engines patented by Mr. Moritz Hille, 
of Dresden, and made in the Dresdener Gas Motoren 
Fabrik. For the ordinary water supply of the building 
last month they usually found a 4-horse power petro- 
leum engine and 6-horse power gas engine—both running 
at 220 revolutions a minute—powerful enough ; but these 
would not give a sufficient supply for the aquarium and 
fountains ; so one of the larger engines will have to be 
run most of the time. 

Of these there are two, a 30-horse power gas engine, 
making 150 revolutions per minute, and a 30-horse power 

etroleum engine at 140 revolutions. These machines 
both work well and smoothly, especially the latter, which 
uses about a pint of petroleum per brake horse-power per 
hour. The pumps driven by these engines are made by 
the Gould's Manufacturing Company, of Seneca Falls, 
New York State. They are all three-throw plunger pumps, 
the largest being Sin. diameter and 12in. stroke, capable 
of raising 16,000 gallons per hour. ‘The next size has 
cylinders 8in. diameter by 10in. stroke, and will raise 
13,000 gallons, whilst the smallest, with Tin. cylinders and 
8in. stroke, will pump 8000 gallons. The 30-horse power 
engine works seven pumps, giving 87,000 gallons per 
hour. The peculiarity of these pumps consists in the 
arrangement of the valves. The three cylinders stand 
on a cast iron base which forms the pump chamber, and 
is connected with the source of supply and with the air 
vessel and discharge pipe. The valves are in the front 
of this casting, the tid of which can be easily unscrewed 
whenit is desired to lift them out, and they consist of india- 
rubber balls, with a core of lead to give them weight. 
The plungers, glands, and valve-seats are all of gun-metal. 

The Gould Company make several pumps for special 
work, and these are also exhibited. The most in- 
teresting is a feed pump for boilers, with phosphor 
bronze valves. It will pump a continuous supply of 
boiling water against a pressure of 200 1b. per square 
inch. The one exhibited is 5in. diameter by Sin. stroke, 
but they make from l}in. by 2in. up to 10in. by 12in. 
They also exhibit what is called a “stuff” pump for the 
wood pulp of paper factories, pumps for acid, rotary, and 
hand pumps, and centrifugals. 








Mr. Epwarp LEADER WILIAms, chief engineer and 
designer of the Manchester Ship Canal, has received from the 
Prime Minister an intimation that the Queen is graciously pleased 
to confer on him the honour of knighthood. Mr. Williams is the 
eldest son of the late engineer of the Severn Navigation, at whose 
works he received his training. He was engaged as a resident 
engineer in the construction of the Great Northern Railway, and 
was subsequently engineer to the River Weaver Trust and to the 








Bridgwater Navigation Company, 
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STEAM AND WATER SEPARATORS. 





TEE accompanying illustrations show a very simple form 
of steam and water separator introduced by the Globe 
Engineering Company, of Victoria - buildings, Manchester. 
The water separators are made in two forms. The first 

















of these is specially designed for fixing in any position in a 
steam pipe range, and, as will be seen from our illustra- 
tion, consists of a vertical cast iron cylinder with inlet and 
outlet branches near the top. The cylinder is fitted with a 
loose cover to facilitate cleaning and examination, and within 
the cylinder is an elbow pipe communicating with the outlet 
branch and extending downwards for about two-thirds of tle 
depth, this elbow pipe being fixed within the cylinder by 
falling into a pair of grooves, where it is held fast by the cover 
without any internal bolts or nuts whatever being required, 
its removal being only a question of a few seconds. This 
elbow carries a fin of spiral form extending towards the inlet 


branch in such a way as to give the current of inrushing 
steam a direction round the jwalls and downwards, during 
which it throws down the suspended particles of water, 
and rises to the outlet by 
way of the elbow pipe in 
a dry state. The principle 
of the second type of water 
separator is identical with 
the first, but in this case 
it is arranged for fixing 
within the boiler immedi- 
ately under the stand-pipe, 
which is extended into the 
interior of the apparatus 
in the same way as the 
elbow in the separator 
already described, and a 
circular motion is given to 
the steam by the special 
shape of the three or more inlet passages. When free from 
the steam, the water falls to the bottom, and upon reaching 
a certain height opens a valve by its own weight and escapes 
back into the boiler. 











A GAS MOTOR TRAMCAR. 


— 


Heath Tramways Company consists of an ordinary Pintsch 
gas pump driven by a vertical Otto gas engine of 8-horge 
power. The supply in both cases is taken from the town 
mains—about 90 per cent. is compressed, the rest being used 
to drive the engine. It is accumulated at a pressure of 
9} atmospheres in a large receiver 25ft. long by 4ft. diametey 
from which is led a stand-pipe with india-rubber connection 
to the car shed, where each car can be charged in the short 
space of time of two minutes. The plant, as it Stands, wil] 
run five cars. Another pump and a second receiver, it j, 
estimated, would suffice for from ten to twelve cars, without in. 
creasing the space at present ary my by the plant. The 
system is similar to that employed by the District Railwa, 
Company in lighting its carriages—except that it, alg) 
makes its own gas—while here the town gasis used. The ogy 
is 18ft. long over all, the body being 11ft. long, carrying inside 
and out twenty-eight passengers. The engine is at the side 
under one of the seats. Electro-magnetic ignition is useq in 
order to minimise the risk of fire which would attend the ordi. 
nary method when closed up all round with woodwork. Motion 
is transmitted from the motor to the wheels by two endless 
chains and gearing, allowing of two different rates of speed, 
The manipulaticn of the car is very simple, consisting of g 
lever which, when thrown over to one side, drives the car on, 
the opposite position driving the car back, while mid-positio,, 
stops the car altogether, this being effected by a friction clutch, 
There is also a brake lever, and it is possible to use both levers 
at either end of the car. At the recent trials, conducted by 
Professor Kennedy, the cost per mile was found to be 14, 
as against 34d. or 4d. for horse traction. This actually 
means the cost of the gas, against the cost of maintenance of 
the horses—the initial expense being the same in both cases, 
The motor runs continuously in order to obviate the trouble 
of starting the engine, and is maintained at a constant speed 
by a governor. On ordinary levels the car is not allowed to 
run at a higher speed than eight miles an hour, which is the 
maximum allowed by the Board of Trade. When ascending 
gradients—for instance, that at Thornton Heath Railway 
Bridge, which is 1 in 16—the four-mile-an-hour speed is used, 
which admits of the necessary increase of power. The car 
weighs a little over five tons, and is similar in appearance to 
most other cars, except for two cow-catchers carried one at 
each end, which are considered a necessary safeguard on a 
mechanically-driven car. There are no working parts visible, 
the engine, &c., being encased in a box, with folding doors, 
enabling it to be perfectly accessible for starting, &c., from 
the outside. It is intended that the gas cars shall entirely 
supersede the horse cars on the Croydon and Thornton Heath 
Tramway Company’s system. 











THE ASHTON IMPROVED POP SAFETY VALVE. 





Tue Ashton pop safety valve is so well known that it needs 
no description. The accompanying engravings illustrate an 
improvement just introduced by the Ashton Valve Company, 





SECTION OF POP VALVE 


Boston, Mass., U.S.A. The London office is in Queen-street. 
The improvement consists of the addition of two pop regu- 
lating bolts on the top, outside of the valve, whereby an 





On Tuesday last the Traction Syndicate, Limited, ran their 
bew gas-motor tramcar for a short trial trip on the Croydon | 
eni Thornton Heath Tramway’s Company’s system. As this 
mode of traction is somewhat novel, a brief description of the | 
system may be of interest. The invention hails from Dresden, | 
the designs of Herr Liihrig having been greatly improved by 
Mr. G. P. Holt, of Crossley Bros., to whom is due the credit of 
bringing the car to a state of perfection which bids fair to 
make it a commercial success. The car is self-contained— 
the motor, which is a two-cylinder Otto gas engine specially 
constructed—being fed with gas from three reservoirs, the 
principal being disposed longitudinally under one of the 
seats, the smaller two transversely underneath the car, one 
at each end. The three reservoirs have a capacity of thirty- 
five cubic feet, but as the gas contained in them is com- 
pressed to about eight atmospheres, they will hold enough 
gas to run the car from eight to ten miles at one charge. The 
compressing plant at the depdt of the Croydon and Thornton 





ELEVATION OF POP VALVE 


engineer can if necessary regulate the “ pop” of the muff er 
without taking it apart or even disturbing it while on the 
locomotive. Formerly the valves were fitted with small regu- 
lators underneath the valve, but these were rather unhardy 
to use, The improvement has been patented. 
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ROYAL AGRICULTURAL SHOW.—SPRING MOUNTED ENGINE 


MESSRS. AVELING AND PORTER, ROCHESTER, ENGINEERS 











“Tue ENnGinerr” 


ROYAL AGRICULTURAL SOCIETY'S SHOW, CAM- 
BRIDGE.—AVELING AND PORTER'S SPRING 
MOUNTED ENGINE. 


By this arrangement of spring-mounted traction engine is 
overcome the difficulty generally experienced with spring 
engines, viz., the alteration of centres and the use of links, 
joints, and universal couplings between the intermediate 
shaft and the main driving axle. It avoids the sideway 
motion in the teeth of the spur wheels and pinion, an objec- 
tion hitherto found in all previous arrangements, causing 
great wear and tear on the teeth of gearing, and the alter- 
ing of the pitch lines when the engine is running. The | 

































































Fig 2 
Longitudinal Section 


springs on either side of the engine work independently of 
each other, and therefore come into action at whatever posi- 
tion the road wheels may be in. 

rig. 1, A is & countershaft from which motion is communi- 
cated to the driving axle C by means of a pinion gearing into 
the spur wheel B, which revolves upon the steel tube D, and 
is connected to the driving axle by means of a loose plate H, 
with four lugs at right angles. Two lugs on this plate work 
free in slots, in the spur wheel centre B, and the other two 





g ° 
Transverse Section. 





Fi / Swam Eno 


lugs at the back of plate E work free in two slots, at right 
angles to the slots in the spur wheel centre B, in the driving 
boss F, which is keyed to the main driving axle C. The 
axle boxes are attached to the springs H by the bolts I. The 
axle boxes are left free to slide up and down in the guides K. 
The motion of the axle and axle boxes in no way affects the 
centres of the gearing, as the guides and steel tube D are 
bolted to the horn plate, keeping the centres in a fixed posi- 
tion, and preventing any sideway motion of the teeth in the 
spur wheel and pinion which may be caused by the action of 
the springs. The horn plates are well stayed with cross plates 
L and M, which are riveted to the horn plates and front 
aes of the boiler, preventing any sideway motion of the 
orn plates. Fig. 2 is a side view. 








THE BROWNLEY INJECTOR. 





THE accompanying cuts of a new injector for locomotive 
and stationary boilers are sent us by our American correspon- 
dent, with the following description :—The Brownley injector 


| is a Canadian invention, now being introduced in the United 
| States, and is of very simple construction, having no valves | 
| except the plug cock which throws it in or,out of operation. | of knives and other parts of reapers for the 1894 season. The 

















OVERFLIW 
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TO BOILER 


THE BROWNLEY INJECTOR 


To start the injector the handle is moved to put the cock in 
the position shown in the small section. Steam being then 
admitted at H, flows down the passage G, and through the 
port in the cock D to the overflow at E. Its flow exhausts 
the air from the injector and suction pipe, and starts a flow 
of water through this pipe to the lifting chamber A, the well 
B, and the forcing chamber C; thence it passes with the 
steam through the passage G to the overflow. As soon as a 
steady stream is escaping at the overflow the cock is turned 





STARTING 


to the position shown in the complete section, the water and | wagons and ploughs. Although the work is turned out in a 


| steam then flowing through the nozzle from C to the cock D, 

and through the feed pipe to the boiler check valve. It is 
| not liable to injury, but in case of clogging up by dirty water 
| or to renew any of the parts, the set screws of the cover are 
| removed and the part J unscrewed, rendering the interior 
| readily accessible. It may be set vertically or horizontally, 
| and connected with the dome or the steam pipe. If the 
| boiler check valve should leak, the plug will prevent the 
| escape of water. 

A special feature of this injector is that it will feed hot 
water, and the water can therefore be taken direct from the 
hot well without any intermediate cooling pipe, thus saving 
fuel. It will start with a low steam pressure; for 5ft. lift a 

| pressure of about 15 lb. is required, increasing up to 45 lb. 
| pressure for a lift of 25ft. If started at 120 lb. pressure and 
left alone it will continue to feed until the pressure has 
| dropped to 6 lb. For locomotive work of course higher 
| pressures are carried. Some of these injectors have been in 
| use for about six months on tug boats, factory boilers, and 
locomotives. They are made in several sizes. The smallest 
has Zin. suction and feed and gin. steam pipes, delivering 
120 gallons per hour at 60 lb. pressure; this is suitable for 
2 to 20 horse-power. The largest has 24in. suction and feed, 
2in. steam pipe, and delivers 3480 gallons per hour, being 
| suitable for 380 to 500 horse-power. 








AGRICULTURAL MACHINERY IN SOUTHERN 
RUSSIA. 
Some recent Foreign-office reports contain much interest- 
ing and valuable information on this subject, not only as 
to American and British exports to Southern Russia, but as 
to the remarkable development there in late years of the 
native manufacture of agricultural implements and machinery 
| which, though originally started to supply the wants of local 
agriculturists, are now found all over Russia, and in other 
countries. 
Last year at Taganrog the trade in agricultural machinery, 
owing to the abundant harvest, was extremely satisfactory. 
| In some cases the demand exceeded the supply, and most of 
| the stores sold their stocks before the end of the season. As 
| usual, the engines and steam threshers were English, the 
| increase of the sales being large. Binders and reapers came 
from America, as did half the drills. The other half were of 
| Russian make. A large number of Russian mowers were 
| used for cutting hay, being well suited for the purpose, with 
the result of diminishing the American import. The trade 
in ploughs was the same as in the previous year, the larger 
| amount sold being of Russian manufacture. 
| At Kerch, notwithstanding the large trade done in 1891 
| and 1892, the same satisfactory state existed. Steam engines 
| and threshers—all English—sold, were 300, valued at £157,809 ; 
against 180, valued at £94,737 in 1892. American reapers 
were 2000, valued at £52,632; as against £26,316; and hay- 
rakes 1704, valued at £12,526; against 500, valued at £4474. 
There was an increase in the sales of horse-gear threshers, 
which amounted to 450, valued at £26,053; besides 350 binders, 
valued at £16,578, of American make. American mowers 
fell from 200, valued at £3789 in 1892; to 120, valued at £2274. 
The decrease was due to the abundance of hand labour 
during hay-making time, and also to a large number of 
Russian reapers, which are well adapted for cutting hay, 
being used. The number sold was 4000, valued at £63,158 ; 
against 3000, valued at £47,368in 1892. Drillssold amounted 
to £17,684, and half foreign and half Russian. The trade in 
ploughs did not vary, 2000 foreign-made ploughs, valued at 
£11,579, being sold, as against 7500 of Russian make, valued 
at £27,368. The value of the Russian ploughs sold decreased 
by £4211, or 13-35 per cent. under that of 1892, although the 
quantity sold was unaltered. This was owing to the decline 
in prices through increased competition. 

The district of Berdiansk is studded with small engineering 
works engaged chiefly in the manufacture of agricultural 
machines and implements, most of them having their 
own foundries. These have all sprung up within the last 
eight or ten years, and this branch of industry is advanc- 
ing with rapid strides. At the town of Berdiansk there 
is the largest reaper manufactory in Europe, capable of 
turning out 3000 machines annually. The bulk of the pig 
used is Russian, as also a great part of the bariron. Most of 
the steel and other materials are imported from England, 
America, and Germany. One well-known American house 
has entered into contracts to supply a considerable amount 





reapers made here are of a 
type specially adapted to the 
country, and not found else- 
where. Their prices, £15 to 
£17, bring them within the 
reach of the small agricul- 
turist ; the simplicity of their 
construction adapts them to 
the wants of farmers, and at 
the same time brings them 
within the power of the light 
Russian horses. They are 
durable, and get through more 
work than the heavier and 
more complicated English and 
American machines. That 
they are better suited to the 
wants of the country is evident 
by the yearly output, which 
within a short time has in- 
creased from a few hundreds 
to 20,000, while the import of 
American and English reapers 
- decreases. The manufacturers 
are continually adding to their 
plant, but the best makers have 
never yet been able to meet 
the continually increasing 
demand. They started origin- 
ally to supply the wants of 
the local agriculturists, but as 
their machines became more 
known, orders came from all parts of Asiatic and European 
Russia. They are exported to Bulgaria and Roumania, and 
sent nearly all round the world to the Pacific coast of Siberia. 
Nearly all the machine factories in the district of Berdiansk 
are enclosed in a circle of seventy miles radius from that town. 
The agricultural implements and machines made and sold 
during the last year was as shown in the table on next page. 

In addition to the foregoing factories and works, nearly 
every village in this district has its small makers of farmers’ 
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THE ROYAL INSTITUTION. 


THE NEWTONIAN CONSTANT OF GRAVITATION. 


Tue last Royal Institution lecture of the session was 
delivered by Professor C. V. Boys, F'.R.S., on the “ Newtonian 
Constant of Gravitation.” Sir Frederick Abel, F'.R.S., occu- 

ied the chair. 

Professor Boys said that Newton, by the discovery of gravi- 
tation and its laws, accounted for all the laws of planetary 
motion which Kepler had given to the world, but no observa- 
tions of the heavenly bodies will reveal how many tons of 
matter go to make up any one of them. Newton showed 
that to ascertain the actual weight, two methods of research 
are available, namely, by finding the attraction of a mountain, 
or by making an artificial planet for experimental purposes. 
Experiments upon the attraction of a mountain were first 
made at Chimborazo. However, with the second and more 
exact method he had now to deal, for the attraction of a 
mountain can only be detected by the most delicate instru- 
ments. The Rev. John Mitchell was the first to use a torsion 
balance for solving the problem. Cavendish, a hundred 
years ago, improved upon that, and methods of research 
have improved since then. 

Their honorary secretary had asked him to entitle his 
lecture ‘‘ Weighing the Earth,” or something to indicate to 
the members in a popular way with what subject he intended 
to deal, but he really could not agree to it, the earth being 
but an insignificant little planet, and but a small item in the 
whole problem; gravitation is co-extensive with the universe, 
always present, and apparently unalterable; it cannot be 
refracted, and it casts no shadow; it is as great a mystery as 
life itself. In fact, the earth is not the best planet for the 
experiments. The experiments could be better tried on a 
minor planet like Juno, but at present there is no way of 
getting there. 

His experiments depended much upon the use of fine 
quartz fibres, which, as he had previously shown, possess 
perfect elasticity. If they are twisted and allowed to un- 
twist themselves, they return absolutely to their normal 
position. The method of fastening them, however, at their 
ends to the pointed end of a torsion pin at the top, or of the 
suspension below by melted shellac, is apt to give rise toa 
slow <n’ of the point of rest, due to slow changes in 
the shellac, but hardly ever of an amount, except during the 
first few days, to seriously affect any observations. When, 
asin the gravitation experiments, the fibre is necessarily 
stretched to not far from its breaking weight, the stability of 
the fastening is most severely tried. He has found that it 
was @ mistake to solder the fibre to the torsion-rod and to 
the suspension directly. The difficulty of the manipulation 
is great, and a change of fibre is very troublesome. The 
preferable plan is to solder the ends of the fibre to little tags 
of metal so small and light that they may be picked up by 
the fibre from anything on which they rest without risk of 
snapping the fibre at the point of junction. These tags, which 
are conveniently made of — foil, 5 millimetres long and 
1 millimetre wide at about the wide end, tapering nearly to 
a point, can afterwards be fastened to the torsion support 
and the suspension by shellac varnish or by melted shellac, and 
now the enormous suriace and the stiffness of the foil is suf- 
ficient to prevent any trouble from the causes to which refer- 
ence has been made. The full details for completingthe attach- 
ment are too long for us to print, and cannot well be abridged ; 
they will be found in the Philosophical Magazine for May, 
1894. The quartz fibres used are so fine as to be almost 
invisible, and Mr. Boys says that the darkness inside a drawer 
just pulled out, if the operator is sitting at a table in front of 
a window with a good light, is such that fine fibres can readily 
be seen upon it as a background. No velvet or smoked 
surface or artificial blackness of any kind is comparable with 
it. Onsuch backgrounds fine fibres are to all intents and 
purposes invisible. What is in many respects preferable to 
the dark background, at least in certain operations, is a plain 
looking-glass lying on the table. Fibres resting upon it become 
intensely brilliant and visible, provided the eye is so placed as 
not to see the sky light itself reflected from the mirror. One 
method of making the fibres very easily visible without 
influencing their torsion, is to smoke them with burning 
magnesium or arsenic. 

His experiments in ascertaining the constant of gravitation 
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TORSION BALANCE 


have been carried on for the last five years inan underground 
room of fairly constant temperature, at the Clarendon 
laboratory at Oxford, thanks to the facilities given to him by 
Professor R. B. Clifton. He employed in the work two leaden 
balls suspended by wires, and two little balls of gold, 


suspended jn tubes, and he used but one hundred-thousandth 
part of the torsional force employed by Cavendish. 
The principal details of the apparatus used are shown in 
the accompanying engraving. It consists of a cylindrical 
box C, upon a base B, and with a lid L, which can be turned 
slowly round by turning the wheels W. The lid carries two 
pillars P, from the centres of which hang phosphor bronze 
wires, carrying the lead balls MM. In the inner tube T, 
made of copper, is suspended the beam mirror N. By means 
of a torsion fibre of quartz attached to the torsion head, and 
from the ends of the mirror hang two quartz fibres 
which carry the little gold balls mm. Some india-rubber 
rings I R are placed as pictured, to catch the balls should 
they fall. The lid of the apparatus is divided at the edge, 
and can be read by a small telescope from the observing table. 
When the four balls are in one plane, as shown in the figure, 
there is no torsion, but if the lid be turned round to an angle 
of 65 deg. the twist on the fibres becomes a maximum; if it 
be turned round to an equal extent in the other direction it 
also becomes & maximum. The scale, which is read from the 
mirror by means of a large astronomical telescope, is of glass, 
9ft. long, and contains 4800 divisions ; it is placed at a dis- 
tance of 14,000 divisions from the instrument. There are 
alternative and smaller balls, indicated in the diagram by 
dotted lines, but these have not yet been used. The large 
balls are of pure lead, perfect at all parts, and are made by 
hydraulic pressure with such accuracy that their templates 
will rattle in the steel moulds, but the insertion of a single 
avon of cigarette paper will prevent their going in at all. The 
alls are uniformly dense, and weigh a little over 161b. The 
gold balls are rather smaller than ordinary pills; theyare formed 
by hydraulic pressure in steel moulds, in which the metal flows 
like butter. The whole apparatus is so sensitive that the 
passage of cabs a mile away will cause ugly vibrations of the 
mirror; in fact, the experiments have had to be carried on in 
the middle of the night. There is difficulty in suspending 
the lead balls. A little ball of brass, with the piece for 
attachment above, is shown in the cut, and the lead is 
squeezed over the ball of brass in the mould when the lead is 
submitted to hydraulic pressure. The difference in the 
specific gravity of the small brass ball is allowed for by calcu- 
lation. The readings are taken after first moving the lead 
balls to one maximum point, 65 deg. in the onedirection, and 
afterwards to the other maximum position, 65deg. in the 
other. Several readings necessita’ by the oscillations of 
the balls are taken before they come to rest, and each series 
of readings takes a quarter of an hour to complete. 

Professor Boys gave the results in tabular form, obtained 
between 1737 and 1889, of his predecessors who have worked 
experimentally at the same problem; the most concordant of 
those results gave a little over or a little under 5°5 as the 
mean density of the earth. His own best results were 
55291, and 5°5271, and 5°5269 as the mean density of the 
earth, and he thinks 5°5291 to be the best of these three 
observations. Since air is so viscous, he tried an experiment 
with the gold balls in an atmosphere of hydrogen, and his 
delicate optical methods revealed that the mirror was always 
slightly bent when surrounded by an atmosphere of hydrogen ; 
he cannot account for it, but as it always occurred there is 
no doubt as to the fact. 

On September 10th, 1893, at 3.45 a.m., the apparatus 
indicated disturbances such as he had never seen before, and 
forced him to leave off work; he wrote a question in his note- 
book at the time—‘earthquake?’? When the morning 
papers came out next day they contained a telegram about an 
earthquake in Roumania; the hours did not fit exactly, but 
he suspects that there was a connection between the two 
events, and that he saw indications of an earlier minor shock. 

At first sight it may seem strange that advantage is gained 
in this research, by the using of small apparatus rather than 
the larger used by Cavendish. In small apparatus the attract- 
ing balls can be made large as compared with the length of 
the beam ; this gives greater sensibility, or a greater angle of 
deflection when the period of oscillation is the same. This is 
more especially the case with the apparatus used, where the 
balls on the two sides were at different levels. The chief 
advantage, however, is, that in spite of every effort to keep the 
surrounding air quiet and to keep the apparatus at one tem- 
perature in a field of constant temperature, infinitesimal 
differences must occur; one side must be hotter than the 
other, although no thermometer will detect the difference ; 
there must be some faint draught blowing upon the mirror 
and the suspended balls. There is evidence that the relative 
disturbances are likely to be in the squares of the linear 
dimensions, so that if the apparatus were ten times as large, 
the mirror is likely to be 100 times as unsteady. In addition 
to this, the time necessary to bring the apparatus to a steady 
state is far greater when it is large. He believed these 
disturbances to form the practical limit to accuracy. His 
belief is, that in his determination of the constant of gravita- 
tion, any error is certainly less than one in one thousand, 
and is most likely less than one in five thousand. 








LETTERS TO THE EDITOR. 


(Continued from page 542, 


THE BOARD OF TRADE UNIT OF ELECTRICITY. 


Sir,—I have only just seen the letter of your correspondent 
‘Town Councillor” in the issue of the 8th inst., and not having 
access to last week’s number at the present moment, do not know 
whether his difficulty has been answered. His difficulty is in 
conceiving of a watt-hour, when, as he states, “‘ the watt has nothing 
to do with hours.” True, the watt is the unit of electrical power 
produced when the unit quantity of electricity flows per second 
under unit pressure, ¢.e., ampere of current under the volt. This 
watt is a rate of work, thus under one volt pressure one unit of 
electricity is transferred in one second, or sixty units in one 
minute, and units in one hour; but whether second, minute, 
or hour, it is still the ampére of current that is flowing, and still 
the watt of power that is acting. From this I hope your corre- 
spondent will see that he is mistaken in stating that “‘ the watt 
has nothing to do with hours; it is a seconds quantity.” He 
might as well say that because the horse-power is generally spoken 
of as so many foot-pounds per minute, it has nothing to do with 
seconds or hours, Under, say, a head of 550ft., one horse-power is 
developed yy by 1b. of water flowing per second, 60 lb, per 
minute, or 3600 lb. per hour, and the rate of flow of water is the 
same in each case, in exactly the same way that in a watt of 
electrical power the rate of flow of electricity is the same under 
one volt head, whether we consider seconds, minutes, or hours. 

Of course, although the power is the same, the energy supplied 
depends on how long the power lasts. Thus, with 1 watt acting 
at 1 volt pressure there will be supplied :—1 unit of electricity in 
1 second, or 1 watt-second of energy ; 60 units of electricity in 1 
minute, or 1 watt-minute of energy ; 3600 units of electricity in 
1 hour, or 1 watt-hour of energy. 





suspended as hereinafter described. The balls were 


lampére. One Board of Trade unit of energy supplied, which is 
1000 watt-hours, might be expressed az 3,600,000 units of electri- 
city at 1 volt, 3600 units at 1600 volts, or any number of units and 
volts whose _— is 3,600,000. Similarly, in the water power 
analogy, with l-horse power produced under 550ft. head there 
would flow :—1 lb. of water in 1 second, or 1-horse power second of 
energy : 60 lb. of water in 1 minute, or l-horse power minute of 
energy ; 36001b. of water in 1 hour, or 1-horse power hour of 
energy. 
In the case cited, viz., 40 ampéres output at 2000 volts, we have 
80,000 watts. In one hour there will have been supplied 80,000 
watt-hours, or 80-kilowatt hours, and one Board of Trade unit 
being 1 kilowatt-hour, 80 Board of Trade units will have been 
supplied in onehour. The Board of Trade unit is, of course, a unit 
of work or energy, not a anit of power. 
It used to be wrongly applied in speaking of machines as of so 
— units output, but the correct term kilowatts, which is inde- 
pendent of time, has now come generally into use. It is also 
convenient—as proposed and adopted by the editor of Lightning— 
to speak of an electrical ‘‘ thousand,” meaning a Board of Trade 
unit, or kilowatt-hour. We say the price of gas is so much per 
thousand—implying cubic feet—and there is no reason why we 
should not say the price of electricity is so much per thousand-- 
implying kilowatt hours. But it must be borne in mind that the 
gas thousand is a supply about six times as great as the electrical 
thousand, that is, it gives six times the number of candle-power 
hours. I trust the above may assist your correspondent to a clear 
idea of a watt-hour and the Board of Trade unit. 
June 18th, Henry D. WILKINSON, 
Messrs. Willans and Robinson. 





TAXATION OF MACHINERY. 


Sir,—I can endorse the remarks in your leader of this week’s 
issue on ‘‘ Taxation of Machinery,” as to canvassing by valuers, the 
corrupt bargains made, and final results. A valuer for years 
improperly solicited the assessment committee of our union, 
pointing out that certain properties might be largely increased. 
For a long time the committee declined to listen to such sugges- 
tions, but the body changed—for better or worse will appear. 
Accordingly, a bargain was entered into whereby the valuer was 
to be paid a percentage on the amounts by which the properties 
indicated should be raised, thereby destroying at once his impar- 
tiality. Having duly raised the assessments, the committee were 
hurried into confirming them and paying the percentage, but on 
appeal to Quarter Sessions the rate was quashed, and a superior 
court upheld the decision. Then a compromise was effected, and 
the costs fell upon the ratepayers to the tune of a very round sum ; 
but, as always occurs, many submit to wrong rather than appeal. 

A whole volume would fail to exhaust the evils of assessment 
tribunals. They are like the old courts, one of which Jacob 
Omnium succeeded in abolishing—“ plaintiffs’ courts ””—the bias is 
almost always against the appellant. They are Star Chambers, 
without publicity, and fall naturally into machinery to screw up 
assessments. Every official is interested in widening the basis of 
taxation, thereby making the impost less apparent and rendering 
salaries and fees more easy—in fact, tending to profuse expense. 
That is one prominent feature—the other is the enormous difficulty 
and overwhelming cost of appeal, if refused by the committee, the 
appellant having to pit his private means against public funds at 
the command of the committee, so that 99 per cent. of wrongs 
must be submitted to. 

Again, besides machinery troubles, some hereditaments are 
assessed on gross turnover, which may usefully be compared to 
those of retail traders, who often turn from £10,000 to £50,000 per 
annum, and whose assessment would vary from, say, £20 to, say, 
£250, or a ratio of about a-half per cent., whereas other assess- 


ments reach a ratio of 25 per cent. of actual turnover. These are 
some of the anomalies of this vexatious subject. 
I enclose my name and address in token of good faith. X. 


June 16th. 





ENGINEERING AS A PROFESSION. 


Sir,—I have read with interest your correspondence on ‘‘ Engi- 
neering as a Profession,” and am surprised that no one has taken 
up the pen on behalf of the other—i.¢., the students’—side of the 
question. I am a student, and it is not particularly encouraging to 
me to be told that I am wasting two years of my life, and a lot of 
money, because I am at an engineering school—if it is true. But 
I look at it in this light. A gentleman’s son must do something to 
earn his living, and whatever profession he chooses he must be 
trained for it. He has, we will say, no taste for law, medicine, the 
Church, &c., but has—or thinks he has—a decided taste for engi- 
neering. Every profession now-a-days is equally crowded ; why, 
then, having a natural leaning towards engineering, should he not 
take it up? And is there a better way of starting than by going 
to an engineering school? There he can get a grounding in many 
branches, and see which he is most adapted for ; and there he can 
mix still with young men of his own age, which he could not do to 
a great extent in an engineer’s otfice or works. It is not good to 
be cut off too early from one’s fellows. As to the question of cost, 
the expenses of attending an engineering school are almost xi/ 
when you compare them with the long and costly course at college 
or in the hospitals. I agree with ‘‘ Pater” as to the uselessness of 
the laboratories attached to classical schools, as an engineering 
training ; such may turn out professors, but notengineers. But he 
makes a great mistake in thinking that miserable creature, his 
friend’s son, a typical student. Therefore I say, let the engineer- 
ing school live ; and let there be many students therein. 

Norwood, June 14th. STUDENT. 


Sir,—‘‘ Pater’s” letter is a most valuable one in almost all 
respects, and your more sensible and broad-minded readers will 
thank him for the clear and cogent way in which he states facts 
that have been receiving all too little attention. I am only sorry 
that he should in any way have helped to obscure the issue of what: 
must prove an exceedingly valuable discussion, by his rather hasty 
treatment of technical schools and colleges. My own feeling is 
that, as another correspondent has well said, he is visiting the sin 
of the industrial system and the individual — heads that are, if 
not altogether, yet very nearly guiltless. One must, of course, 
speak of things as they find them. Even ‘ Denarius” is at liberty 
to do that, but your readers must be pardoned if they hesitate to 
accept his or any other man’s sweeping dogmatisms as giving the 
whole truth and the actual “ plain fact ” about the matter. 

Briefly, my own experience is as follows: After an eight or ten 
years’ works experience, I became some years ago a draughtsman 
to a busy firm of consulting engineers, and very shortly thereafter 
a student at the day classes in the engineering department of a 
provincial college. This latter was by the special indulgence of 
my chief, who was himself not too old to have either missed or 
forgot the benefit he had received from a similar source, The 
time spent at the classes had to be made up at the office in the 
evenings, and involved other small sacrifices, but so sensible was I 
of the value received that I unhesitatingly followed up the first 
year’s course with a second. ‘The professor and his assistant I 
found to be earnest, practical men, each excelling—as all men, of 
course, do—in some one particular line, but broadly in touch with 
all the ramifications of present-day practice, and very anxious to be 
helpful to every willing student. My fellow-students were just such 
as one may meet in almost every walk of life. A few good, earnest 
fellows, about whose future one had no fear, and a larger—very 
much larger—number of spoilt youths, who had been better behind 
a pair of plough horses or a shop counter than trying the nerves 
and tempers of both their fellows and their teachers. Personally, 
I never can overvalue the important work done in college as no- 
where else. I am quite at home among the “ dirty work,” of which 





In each case the current or rate of flow is the same, and is 


“Denarius” glibly and gloatingly speaks, and would go back to 
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it to-morrow if circumstances required. I am, further, perfectly 
sensible of the part that my practical experience has played in 
enabling me to cope with certain varieties of work. But I have 
simply to say that as a matter of pounds, shillings, and pence, 
as a draughtsman and designer I am able to earn nearly 
double the salary I would have had had I not been able to do 
some kinds of work for which my college education alone fitted me. 
I have—‘* Denarius” notwithstanding—applied the theoretical 
knowledge there obtained to the design of not a few hines and 


they obtain from parents of whose ignorance of the trade they do 
not hesitate to take advantage. The pettifogging work that is 
done in these little shops is totally inadequate to afford the pupils 
anything like an efficient insight into the business, The result is 
that after having paid from £100 to £200 as premium, and work- 
ing for four or five years, often entirely without salary, the pupil 
having finished his ‘‘ time,” finds that he has still. to learn his pro- 
fession as an improver in a shop of some standing before obtaining 





structures where my own or any other person’s practical experi- 
ence was for the nonce valueless, and I can honestly declare that 
I have never had, in following those designs through the shops, to 
get even a pattern altered, much less send an ounce of spoilt metal 
to the scrapheap. I have moved about enough to know that my 
own case is but the type of a fairly large class, and I have also 
kept my eyes sufficiently open both on my fellow students at 
college and my companions in the works, to learn that success and 
usefulness in engineering, as in most things, is a question less of 
environment and training than of individual will and industry. 
**Pater’s” letter will at the same time do much good if it shall make 
other ‘‘paters” think twice before they throw hopeless youths, who 
would never make their salt even as “‘ bacon factors,” on the hands 
of long-suffering college professors to be “‘made” into “engineers” — 
save the mark! A successful engineer, like a good poet or artist, is 
born with a natural aptitude for his work, and will do something 
for it even though he be a medical man, and in any case will do 
it all the better for being familiar with the grand bed-rock of 
theory on which everything permanent in it stands. Training and 
apprenticeship wherever taken are, however, at the best only smal! 
factors when compared with natural aptitude and energy. But no 
technical college under the sun can supply these; and for the 
endowing of a man with them the much-maligned college professor 
is less responsible than the indulgent, indignant, and often to: 
ridiculously expectant ‘‘ pater.” I have read with both pleasure 
and profit all that has appeared in your columns really contri- 
butory to the question. I thank you for the opportenity thus 
afforded of discussing a vexed question, and cannot doubt that 
the cap will ultimately find the night head, if my fellow-readers 
will but take a broad yet personal view of the matter, and not 
imagine that a profession or ‘‘ trade” which has a thousand sides, 
and no finality of operation and progress, can have all the truth 
concerning it told by any one man. DRAUGHTSMAN. 
Dundee, June 16th. 





Sir, -Is it not a suggestive fact that the only individuals who 
have taken exception to what I have written are students? Why 
these are the very men who have yet to learn the truth. They 
have seen only one side of the picture. 

It is scarcely necessary in the present state of the discussion to 
ask you to give me much space fora reply. A few words I may 
say, however, about Mr. Lightfoot’s letter. He,andhe only, has 
specified something in which he thinks thermodynamic science and 
teaching has done a great deal. In the first place, he speaks of 
condensation in steam cylinders, and tells us that the modern man 
trained in thermodynamics will at once suggest superheating as a 
remedy. Mr. Lightfoot has not profited by a college training, or 
that training has been inadequate. Superheating is as old as the 
days of James Watt. It was tried before such a name as thermo- 
dynamics was invented. The practical men have exhausted every 
effort to make it a success, while the theorists have looked on 
from a distance. James Watt knew all about keeping steam 
hot as well as any modern alive. It was not until a dozen engineers 
had used superheated steam, and learned all that could be learned 
about it, that the philosopher and the scientist got hold of the idea 
and worked it up. 

The second thing that Mr. Lightfoot thinks, in the innocence of 
his heart, is due to the scientist and thermodynamics, is the 
refrigerating machine. As the Yankees say, ‘‘He makes me 
smile.” The refrigerating machine originated more years ago 
than I care to count with men to whom thermodynamics as now 
taught were unknown. The modern machines are not the result 
of thermodynamic science, but of trial and error. The ice rink 
which created such a sensation twenty-five years ago originated in 
the brain of a man who has never been accused of knowing any- 
thing of thermodynamics. Did Mr. Lightfoot ever hear of the 
Giffard machine’? Does he know anything of the struggles that 
took place to make the ether machine a success? Does he know 
the real age of the ammonia machine and who invented it? 
Whence does he suppose the original idea of the cold air machine 
came! Has he heard of the sulphurous acid machine! Who pro- 
duced that ? 


If thermodynamic science, on which he pins so much, has been of 
such service, why does not he cite even one invention which sprang 
complete from the brain of a professor or a scientist ? Mechanical 
engineering has advanced and made progress, not because of the 
professor, but in spite of him. Mr. Lightfoot will learn all this by 
degrees as he grows older. DENARIUS, 

June 19th. 





Sir,—In most professions, such as a doctor, solicitor, &c., a man 
is required by law to prove before a competent body a complete 
knowledge of his profession before being allowed to practise it. 

Why is such not the case in engineering? Any man may call 
himself an engineer, and practise as such, be his technical know- 
ledge ever so slight. Engineering being essentially a practical 
science, I do not mean to suggest that engineers should be 
required to pass examinations ; but why should they not be obliged 
to prove to the satisfaction of a competent body that they have 
sufficient knowledge and practical experience to enable them to 
exercise a profession, where the want of it isso frequently attended 
with serious consequences? 

With reference to ‘‘Pater’s” letter, it would be interesting to 
know how many of the 400 odd applicants for the post he 
advertised were really fully qualified to fill it. F. B. N, 

11, Queen Victoria-street, June 19th, 





Sin,—I suppose it may be taken for granted that there is still 
room in the world for some engineers, Even ‘‘ Pater” will, I sup- 
pose, concede this, seeing that he has made one of his own boys an 
engineer. If, now, I am right, may I ask ‘‘ Pater,” and even 
‘** Timon,” otherwise ‘‘ Denarius,” how these young men are to be 
taught’ I, too, ama father, and I have a son who is bent on 
being an engineer. He is obviously fit for nothing else. Now the 
lad is seventeen, and, taking the advice of numbers of people, I 
have eschewed the training college, and want to put him “into the 
shops.” WhatdolI find? No one will take an apprentice. I can 
afford 200 guineas. I shall also have to spend on the lad’s clothes, 
keep, lodging, &c. &c., say, £100 a year—that is, for a four years’ 
course, in round numbers, £600. But no good firm will take him. 
I have investigated numerous offers, but they are all from people 
who are obviously very hard up, or who are carrying on little 
tinpot operations. One first-class establishment charges 800 
guineas for three years, and then I must put my son’s name down 
three years in advance. I find, asa rule, that all the firms worth 
dealing with have more pupils than they can manage. It is easier 
to get into the army than into the ranks of the engineers. 

What can a father do, under the circumstances, but fly to the 
colleges ? PATER SECUNDUS. 


Manchester, June 19th. 


Sir,—While it is an undoubted fact that the number of engi- 
neers out of employment in this country is a constantly increasing 
quantity, it must not be overlooked that this deplorable result is 
not entirely due to the growing number of technical colleges. It 
is a fact well known to those behind the scenes, that many small 
firms practically depend for an existence upon the premiums which 


I ative employment. 

It is to be hoped that one result of this discussion will be to 
bring home to parents the necessity of placing their sons with 
firms of good reputation, and not with glorified blacksmiths and 
ironmongers. A. 

June 20th. 








AMERICAN ENGINEERING NEWS. 
(From our own Correspondent.) 


Pneumatic dispatch.—The City of Philadelphia has the largest 
pneumatic dispatch plant in the world, and extensions are being 
made so that each central pumping station will be the centre of a 
number of local polygonal circuits, covering territory within con- 
venient limits. The plant was put in in 1892, after careful 
investigation of the plants in London, Paris, Berlin, &c., but 
instead of tubes two to three inches diameter, as in Europe, a 
diameter of 64in. was adopted. The tube has carried 30,000 
letters per day, and has worked most satisfactorily, and without a 
single obstruction or stoppage. The velocity is about thirty miles 
per hour, the stored energy of the carriers being 13801b. ‘To deal 
with this energy, air cushions were introduced, the accumulated 
pre-sure in the cushion chamber being utilised at the same 
time to operate automatically the receiving apparatus. The 
distance from the main post-office to the sub-station of Chesnut- 
street is 2928ft. There being an out-going aud return-tube, the 
total length is 5856ft. The pressure of air at the main post-office 
is 7lb., while at the sub-station it is about 4]b., as the pressure 
does not fall at a uniform rate. The air passes through the entire 
system of tubes returning to the post-office at atmospheric 
pressure, the end of the tube being practically open to the air. The 
two air cylinders of the compressor located at the main post-office 
are 18in. bore, while.the steam cylinders are 10in. bore, with a 
piston stroke of 24in. The most economical speed of carrier is 
found to be about thirty miles per hour, and the actual time the 
mail is in the tube is but a very small part of the total time in 
handling. An increase in velocity would add to the wear and tear, 
with but litttle gain. The same speed is used in Europeancities. The 
diameter of the tube was determined only after mature delibera- 
tion. The original intention was to use 6in. wrought iron pipe; 
but finding the diameters varied too much, 6in. cast iron water 
pipe was used, bored out to 64in. This capacity has proved ample, 
and is by far the largest in the world. Each carrier holds about 
200 letters, but 100 to 150 should be taken as the average, which, 
at the rate of eight carriers per minute, gives a delivery of 48,000 
letters per hour. The time required to make the distance between 
the two post-offices is about 57 seconds, and the carriers will run 
about 550 miles before the packing rings placed on the outside to 
form air-tight joints will wear out. This packing was formerly 
made of felt, but it is now found that canvas answers the purpose 
very well. The best form of carriers are those with open ends, as 
this gives a much stronger shape than those with the openings on 
the side, and there is much less danger of breakage. The largest 
size of pneumatic tube considered feasible was about Sin. or 10in. 
in diameter, as beyond this size the carriers increase so rapidly in 
weight that the packing, upon which the weight rests, would soon 
wear out. The longest economical length for such a line is about 
four miles, 

Electric conduit railiways.—There is at least one electric railway 
in regular and successful operation in this country with conductors 
carried in an underground conduit, and several other systems are 
being experimented with. Jn one of these the slot is covered by a 
flexible cover of iron hinged plates, with rubber belting under- 
neath, a bar or “‘ plow” on the car pushing it aside to permit the 
passage of the contact pieces. Another system, now being tried 
in New York, has a track or ‘‘ permanent way” of ordinary con- 
struction, while parallel with the raiis is a conducting bar or strip 
of metal embedded in the asphalte or other paving between the 
rails. ‘This bar is level with the surface and divided into 
sections by insulating blocks of stone or other material. In iron 
boxes beside the rail are electro-magnetic devices which deliver 
current to each section as the car comes along, and then lie dead 
until the succeeding car rolls up. These switch-boxes are water- 
tight, and each box governs its particular section of track. The 
car carries a pick-up rubbing brush, which leads the current into 
the motor, taking the place of the trolley wheel used for overhead 
wire systems. But while the latter system is alive throughout, 
this conduit system is not alive anywhere except at the point over 
which the car is passing. The difference of potential between the 
two exposed sides of the circuit between which the car moves is ni/ ; 
hence there is no danger to horse or passer-by. The car has only 
one motor, and this is central under the car, driving each axle by 
means of bevel gear, and with sprocket wheels and link chain in 
flexible connection. Its suspension is flexible, the bevels are 
boxed, the sprocket wheels and links mesh noiselessly; and 
through the intervention of a bipartite screw coil in close 
relation to the armature shaft, the motor, though capable of 
instantaneous arrest or sudden starting, never starts or stops with 
a jerk. Under the car is the steel brush which gathers up the 
current and passes it to the motor, the return being as usual 
through the rails, which are obviously harmless, as the conduct- 
ing strip between them is only alive when a car is right over it. 
But the car is not dependent merely upon the supply of live 
current. Under the seats are frames holding a very simple, 
elementary form of lead storage battery, enough to furnish the 
voltage at which the motor runs—300 volts—and though with very 
few plates in each cell, giving considerable capacity, the batteries 
always remain in place, and are not changed and need practically 
no attention; but at a moment's notice they furnish current, and 
can carry the car through any emergencies. The batteries also 
play one or two parts in the internal economy of the car—‘‘ pick- 
ing up the circuit” for a second when it starts; lighting the car, 
&c. But their great value lies in the fact that they render the 
car at once self-contained, and dispense with the usual costly, 
complicated and troublesome wiring at crossings and switches. 








LAUNCH OF A PonToON PiER FoR TiLBURY.—It is only a few 
weeks since we announced that the enterprising London, Tilbury, 
and Southend Railway Company, in anticipation of increased 
passenger traffic, entered into a contract with Messrs. Edwards and 
Symes, for the construction of a pontoon pier nearly 300ft. long, 
to extend the landing accommodation for the anticipated large 
increase in the number of passengers at their lilbury Pier, as soon 
as the new palace steamer, La Marguerite, commences to ply 
between Tilbury and Boulogne, and we are now able to state 
that the pontoon pier has been constructed in the very short 
time of ten weeks from the signing of the contract, and was 
successfully launched on the 14th inst., at 11 o’clock, and was at 
once towed down the river to Tilbury, and moored into its berth 
within three hours afterwards. The dimensions of the pontoon 
are 277ft. long, 21ft. beam, and 8ft. deep. It is built of iron, and 
protected on the outside for 4ft. down from the deck with 
American elm timber 6in. thick, the large deck area is of 3in. pitch 
pine, and affords accommodation for about 3000 passengers, 
which together with the pier previously in existence, provides for 
the grand total of about 5000 persons, which far exceeds any pier 





accommodation for passenger traffic on the river Thames, 


— 


THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own Correspondent, 


A NEW feature is introduced in the local iron trade by th 
inauguration of shorter hours and the balf-holiday movement, 
This hasbeen instituted by Mr, W. Nock, of the Moseley Sheet Iron. 
works, who was formely an iron-worker. He has decided to close 
his establishment on Saturdays at noon, and without an dedue. 
tion from the wages of the men, who are paid at the he rate 
consequently they will have the benefit of several hours. In some 
works the machinery runs until four or five o’clock on Saturdays, 
Boiler makers here Lies been a good deal interested in the ques. 
tion put to the Secretary of the Admiralty in the House of 
Commons, why boilers to the value of £13,840 were purchased 
during the year ending March last by the Admiralty from abroad / 
The reply of Sir U. Kay Shuttleworth is that the boilers were 
bought from France for two of the Admiralty gunboats, and that 
at the time of the contract no British firms had had any experience 
in manufacturing boilers of these two special types, and they were 
bought in order that experiments under our own officers’ superin- 
tendence might be made. It was an experimental order, \| 
further orders have, the Secretary states, been given to home 
firms, It cannot be justly said that local engineers regard this 
answer as entirely satisfactory. They consider that under no 
circumstances should the Admiralty deem it necessary to Zo 
abroad for machinery when British workshops can supply, while 
firms at home are wanting employment. And in this opinion they 
are largely right. Curiosity has been aroused here this week on 
the information that a syndicate has just been formed in New 
Zealand to send to England 200 tons of iron sand and the necessary 
fluxes, and to superintend the process of putting it through 4 
modern blast furnace, on the lines of an invention of Mr, T, 
Minetti, of Devonport, Auckland. The experiment has received 
the official approval of the Auckland Chamber of Commerce, It 
is stated that it is not yet decided where the experimental tria] 
shall be made ; but that it is not improbable that the overtures of 
a famous South Staffordshire blast furnace proprietor wil! be 
accepted. Inquiries I have made this week in the most likely 
quarters fail to identify the firm which is here suggested. 

Ironfounders, anchor and chain makers, as well as bridge, 
gasometer, and safe makers, report sufficient current business to 
keep the workpeople employed about two-thirds time, without 
much addition to old stocks, Orders for cast iron pipes for gas 
and water companies are scarcer than usual, notwithstanding 
present low prices, and some local firms are so tired of quoting at 
unprofitable prices without results, that they now decline to do so 
until some signs of revival in trade present themselves. 

A good engineering contract has just been given out here. It is 
a new two-lift telescopic gasholder, with trussed crown, of the 
storage capacity of 1,200,000ft., which has been placed with 
Messrs, C. and W. Walker, Midland Ironworks, Donnington, 
Newport, Salop, by the Wolverhampton Gas Company. The 
new construction will have a height of 60ft. by 162ft. 6in. in 
diameter, and will raise the company’s storage plant to seven 
holders in all. The whole of the intermediate side and top clothing 
is to be of 11 B.G. sheets, riveted with jin. rivets lin. pitch. It 
will be supported by eighteen cast iron columns of 60ft. high, 
tapering from 36in. at the bottom to 28in, at the top, and there 
are two sets of trellis girders 36in. in depth, one at the top and the 
other at the centre of the columns. ‘The angles aud plates, where 
possible, will be of steel, capable of a tensile stress of 24 lb. to 
28 Ib, to lin., with an elongation of 20 per cent. in 10in. 

The cast iron for the pillars is to be of a good grey mixture, a 
test bar of which, 2in. by lin. by 3ft. placed on bearings 3ft. apart, 
having to stand a load of 28cwt. in the centre, The successfu' 
contract is about £7500, and other tenders ranged from £9000 down. 
Four months are allowed for the erection of the work after the 
brickwork is ready. 

The Staffordshire County Council propose to establish technical 
instruction in South Staffordshire in metallurgical subjects. They 
propose to arrange for a course of lectures at various centres, and 
te afford facilities for attending the metallurgical laboratory of 
the new Birmingham Municipal Technical School, which it is 
expected will be open in October of next year. It is expected that 
the cost of the scheme will be about £680 per annum. The Wed- 
nesbury Corporation are considering a scheme for the erection of a 
central metallurgical laboratory. 








NOTES FROM LANCASHIRE. 
(From our own Correspondent.) 

Manchester.—The outlook as regards the engineering iron and 
coal trades of this district continues without improvement, and 
business seems likely to drag on in a depressed and unsatisfactory 
fashion for some time tocome. Amongst engineers complaints are 
still general that very little new work of any moment is coming 
forward, and for the most part they are but very moderately em- 

loyed. In the iron trade both pig and finished iron makers report 
a sane only practicable—and this in but only limited 
quantities—at prices which do not cover the cost of production, 
and much the same remarks apply to the steel trade. The position 
in the coal trade is altogether most discouraging ; prices steadily 
tend downwards, and notwithstanding very few pits are working 
more than three to four days per week, stocks go on accumulating. 
As intimated last week, the Miners’ Federation have, by a 
quibbling objection to the form in which the os for a 
joint meeting of the Conciliation Board was made by tbe coal- 
owners, managed to stave off for a time the consideration of a re- 
duction in wages, but the wages question will have to come 
forward, however much the miners a may raise 
objections, and they know that sooner or later it will have to be 
considered by the Board of Conciliation, and that in all probability 
the miners will have to submit to a reduction of wages. 

The Manchester Iron Exchange on Tuesday was moderately 
attended ; but there is a continued altogether lifeless tone through- 
out business, and not much doing to afford any very real test of 
prices. Lancashire makers are still quoting on the basis of about 
40s, for forge to 42s, for foundry, less 25, atthe works, but to 
deliver iron into this immediate district they would have to make 
a very substantial concession upon these figures, and they are 
practically doing nothing except with special customers, where 
they have very favourable rates of carriage. District brands con- 
tinue to ease down in price, the full quotations for Lincolushire 
being not more than 39s, for forge to 40s. for foundry, net cash 
delivered Manchester, and 3d. to 6d. under these figures would be 
accepted in some cases rather than allow business to pass. For 
P.G. foundry, Lincolnshire makers are taking about 43s., less 24, 
whilst as regards Derbyshire foundry some very low cuts have been 
made, and ordinary qualities could be bought at about 44s., net 
cash, delivered Manchester, with makers in some cases asking Is, to 
1s. 6d. above this figure. Outside brands are generally maintain- 
ing late rates, Middlesbrough especially being firm, and in some 
instances makers are asking a slight advance upon last week's 
price, good foundry qualities averaging 43s, 10d. to 44s, 4d., net 
cash, delivered Manchester. Scotch iron is about as last quoted, 
Eglinton being obtainable at about 45s. 6d. ta 45s, 9d., net prompt 
cash, delive: at the Lancashire ports. R 

Manufactured iron makers in some cases report trade as just 
now ina more depressed condition than they ever remember, as 
not only are prices excessively low int proportion to the cost, but 
even low figures fail to bring forward business of any weight, and 
very few forges are able to keep going much more than half time. 
Nominally makers’ —— remain unchanged, but there is a 
want of firmness, and anything like favourable specifications could 
no doubt be placed at special rates. Delivered in the Manchester 





district, Lancashire and North Staffordshire bars remain at £5 1Cs. 
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to £5 12s, 6d.; uwancashire sheets, £7 to £7 5s.; Staffordshire 
£753, to £7 108.; Lancashire hoops, £5 17s, 6d, for random and 
£6 2s, 6d. for special cut lengths, delivered Manchester or Liver. 


Pat and bolt makers report trade as having gone exceedingly 
flat during the last week or two, and any orders in the market are 
being cut for at excessively low figures, : 

The steel trade remains in much the same depressed condition 
that I have previously reported. Ordinary foundry hematites are 
still quoted at 52s, 6d., less 2, ordinary basic billets not averaging 
more than £4 net cash, whilst steel boiler plates range according to 
quality from £6 5s, up to £6 10s, per ton delivered here. 

‘ In the metal market the piving way in prices which consumers 
have been holding back for and expecting has at length come 
about, and list rates have been reduced 4d. per pound on solid 
drawn and brazed copper tubes, and }d. per pound on solid drawn 
brass boiler and condenser tubes, list quotations for delivery in this 
district being as under :—Solid drawn brass boiler tubes, 54d.; 
solid drawn brass surface condenser tubes, 64d.; solid drawn copper 
tubes, 6/d.; brazed copper gas and steam tube, 64d.; brazed brass 
gas tube, | brass wire, 5d,; copper wire, 64d.; rolled brass, 
id, per pound, 

eee intimation I made on the occasion of the official opening of 
the Manchester _ Canal by the Queen, when the honour of 
knighthood was conferred on the Lord nar of Manchester, and 
the Mayor of Salford, that probably Mr, E, Leader Williams, the 
canal engineer, would be the recipient of a similar honour at a later 
date, has been confirmed by a communication from Lord Rosebery 
that the Queen hasconferred knighthood upon Mr. Williams, in com- 
memoration of his great and successful labours in connection with 
the Manchester Ship Canal. Mr. E. Loader Williams, who is a 
member of the Institute of Civil Engineers, and of the Institu- 
tion of Mechanical Engineers, is the eldest son of the late 
engineer to the Severn Navigation, upon which works he 
received his early professional training. Subsequently he 
was engaged as resident engineer in the construction of 
the Great Northern Railway, and in 1856 appointed engineer of 
the Weaver Trust, where he carried out several important works, 
the best known being the Anderton lift, connecting the Trent and 
Mersey Canal with the Weaver navigation, and which suggested to 
him the successful design for the Barton Swing Aqueduct on the 
Manchester Ship Canal, His next appointment was that of engi- 
neer to the Bridgwater Navigation Company, and the enlarge- 
ment of the Runcorn Docks was carried out under bis directions. 
la September, 1882, Mr, Leader Williams’ plans for the Ship Canal 
were unanimously adopted by the Provisional Committee, and his 
work in connection with this important undertaking is so well 
known that I need now make no further reference to it. 

Although new work to a limited extent has been giving out 
amongst locomotive builders in this district, the general position 
continues extremely depressed. The Vulcan Foundry Company 
is, however, an exception to the extreme slackness prevailing 
elsewhere, The other day I was over its locomotive works at 
Newton-le- Willows, and found them fully engaged upon a number 
of important contracts, oe the building of locomotives for 
the London, Brighton, and South Coast Railway, the Bombay and 
Baroda Railways, the Ceylon Government Railways, the Brazilian 
Railways, and the Indian States Railways, some of these engines 
of special design, for combined goods and passenger service. The 
works have recently been considerably extended, the company 
having increased its manufacturing facilities in all departments 
One ie addition has been the introduction of a complete 
hydraulic riveting and flanging plant, a powerful press, witb 
10,000 1b. pressure to the square inch, having been put down for 
the latter purpose, and some of the boiler-plates which I saw were 
very good —— of in and out flanging done at one heat. In 
addition to the hydraulic plant, a number of special tools have 
also been put down, one of these being a new frame slotter, built 
by Messrs. Craven Brothers, of Manchester, which will take 
a parting cut through a batch of frame-plates 12in. thick, at the rate 
of 180 cuts per inch, 90 per inch for ordinary roughing, and 45 for 
finishing, and it has an arrang t of change wheels for cutting 
the tapers for the horn blocks, &c., without altering the position 
of the heads or work, as is requisite in the old types of machines. 
The works give employment to between six and seven hundred 
men, and with the increased plant put down, the company is now 
ina position to turn out locomotives at the rate of 80 to 100 
annually, 

The inland demand for all descriptions of round coal continues 
extremely slow, and although the Lancashire Coal Sales Associa- 
tion at its usual fortnightly meeting on Tuesday decided that 
no change should be made in the official list rates, and quoted 
prices generally remain without alteration, the tendency in the 
open market continues in a weakening direction, and to clear off 
surplus supplies, representatives of collieries in many cases are pre- 
pared to accept very low figures, whilst low-priced supplies continue 
to come in from other districts, At the pit mouth best Wigan 
Arley coals are not now quoted more than 11s, to ils. 6d.; Pem- 
berton four-foot and seconds Arley, 10s. to 10s, 6d.; common house 
coals, 7s, 6d. up to 8s, 6d.; with steam and forge coals about 7s. to 
7s. 6d. per ton, 

The gas coal contracts for the Manchester Corporation were 

settled last week, and they fully bear out what I have intimated 
previously—that no very appreciable advance upon last year's 
rates would be obtainable. For gas coals the prices, I understand, 
generally range much about those of last season, whilst cannel, it 
is reported, has been bought at even a trifle less. The contracts 
have been divided between Wigan, West Yorkshire, and Notting- 
hamsbire, but I hire collieries which, in accordance with an 
understood arrangement, tendered at an advance of 6d. per ton 
over last year, have found themselves cut out. Supplies of engine 
fuel are more plentiful, some collieries having considerable stocks, 
with the result that prices are rather easier, common slack being 
cffered at from 4s, 3d, up to 5s., with better qualities averaging 
from 5s. 6d, to 63. per ton at the pit. 
_ The impending strike of Scotch miners has brovght about some 
increased activity in the shipping trade of Lancashire, a number of 
vessels, which under ordinary circumstances would have obtained 
supplies from Scotland, having come into the ports on the Mersey, 
and some of the Lancashire collieries have been very busy on ship- 
ping orders, Better prices have also been obtainable, ordinary 
Lancashire steam coal fetching 8s. 6d. to 8s, 9d. per ton, delivered 
at the Garston Docks or the High Level, Liverpool. 

Barrow.—There is a small demand for hematite pig iron, 

ing the week in sympathy with 











although prices have improved duri 
the upward movement at Glasgow and at Middlesbrough. Warrant 
Iron is quoted at 44s. 4d. net cash sellers, and 44s, 3d. buyers, 
while makers are quoting 44s. 6d, to 45s. 6d. per ton for parcels of 
mixed Bessemer numbers net f.o.b. The demand from sources 
outside the country is very quiet indeed, and were it not for the 
local demand the trade generally would be exceedingly slow. Only 
thirty-six furnaces are in blast. 

There has been a clearance of about 6000 tons of metal from the 
hematite warrant stores in Furness during the week. Stocks 
generally have decreased during the week {667 tons, showing an 
increase in West Cumberland as a set-off against the decrease in 
Furness stocks. There is now held in warrant stores 145,924 tons 
of pig iron warrants, being an increase of 51,301 tons since the 
beginning of the year. 

ron ore is very quiet in tone, Orders are scarce in the district, 
although a large tonnage of iron is being sent by means of small 
Coasting steamers from South Cumberland mines to the West 
Cumberland furnaces, to Scotland, and to Wales, 88, 6d. per ton 
is about the value of hematite ore net at mines, 

Steel makers are not in a position of general activity. There are 
only the plate mills which are busily engaged, while the demand 
for rails is quiet, and in heavy, light, and colliery sections very 
little is doing. Prices are a trifle easier. Steel plates for ship- 
building eo ae are in fair request, and makers maintain a very 
considerable amount of activity, Blooms, slabs, and wire rods are 


not inquired for. There is a quiet business in billets, hoops, and 
tin-plate bars, but steel castings are in good demand. ‘The pros 
pects of the steel trade for the remainder of the year are very 
pew and orders for the principal products and steel in the 
istrict are very few. 

Shipbuilders and marine engineers are busily employed, and as 
the large programme of work in hand advances there is an increase 
in the number of men employed on the various departments of 
trade. Much progress is being made with the Admiralty work in 
hand. The demand for new steamers for the mercantile marine 
is quiet, but there are a few important orders in the market which 

cal builders expect to have a chance at. 

Coal and coke quiet at easy prices. Orders are coming to hand 
ptf and the consumption is known to be very small, Prices are 
steady. 

There is still a very large number of unemployed skilled and un- 
skilled artisans in the district, and it is noted that the number is 
being augmented from various places where work is scarce. 








THE SHEFFIELD DISTRICT. 


(From our own Correspondent.) 

Ar the time of writing there is a good deal of disquietude as to 
the probable effect of the application by the coalowners to the 
Conciliation Board ‘‘to vary the rate of wages.” The attitude of 
the Miners’ Federation, in refusing to be represented at the meet- 
ing of the Board, has caused no little comment. But the question 
is not seriously affecting the coal industry in the Yorkshire 
district. A few manufacturers, apprehensive of the shortness of 
supplies, such as did such havoc last autumn, have commenced to 
lay in stocks of fuel, These, however, form an exception, as they 
have not been numerous enough to influence the ruling prices to 
any appreciable extent. Business continues fairly steady, prices 
being maintained. While it is out of the question to think of 
securing higher quotitions, buyers appear to have made up their 
minds that values will go no lower, Contracts for railway com- 
pavies are still proceeding. The Midland Company has just 
completed arrangements for the supply of South Yorkshire steam 
coal—Barnsley hards—for twelve months at 8s. 6d. per ton of 
20 cwt. Last year, it will be remembered, the Midland Company 
agreed with owners for supplies at 7s. 6d. per ton of 20 cwt., 
deliveries to commence on the Ist of August. The Coal War, 
however, took effect before the contract came into operation, and 
the company, whose stocks had run very low, had eventually to 
buy at about 5s. per ton higher than they expected to get 
supplies. The comyany, it is understood, this year cffered 8s. 3d. 
per ton, but the coalowrers were firm in cemanding 8:. 6d., 
and declined also an offer for a three months’ supply. he result 
was that they got their own terms, viz., 8s, 6d. per ton «f 20cwt. 
This quotation 1s 3d. per ton lower than the price paid by the 
North-Eastern Company. ‘The demand for house coal is well 
maintained, owing to the changeable weather; but the output 
being large, advances are out of the question. A considerable 
tonnage is being sent to London, and the Eastern Counties are also 
taking heavy supplies. Silkstones make from 9s, 6d. to 11s. per 
ton ; Barnsley House, 8s. 6d. to 10s. perton ; other qualities, from 
8s. per ton. In steam coal the pits are making from four days 
a-week to full time, a large tonnage being forwarded to Hull, as 
well as to the other Humber ports. Barnsley hards are quoted at 
from 7s. 6d. to &s. 6d. perton ; Parkgate, and other qualities, from 
7s. per ton. Manufacturing fuel is in moderate demand, at from 
4s. 6d. to 5s. 6d. per ton; smudge and small coal are quiet at 
9s, 6d. to 11s. 6d. per ton. 

The depression in the mercantile marine has a direct effect on 
the iron trade, and there is not likely to be any revival either in 
that department or with regard to railway material, until a change 
for the better comes over shipbuilding. ‘There are at present more 
ships than there is work for, consequently the demand for new 
vessels is extremely limited. Railway material is also in light 
request, the depressed condition of the foreign markets being of 
course the main reason of the existing inactivity ; and this con- 
dition of affairs is rendered worse by the quietude prevailing in 
the United Kingdom. 

Our leading establish ts in cutlery and electro-plate have not 
been so indifferently employed for years as they are now. There 
was bad trade last year, which was made still worse by the coal 
strike, but the condition of affairs is even more deplorable now. 
The London season is at present in its full swing, and there is no 
coal strike to cloud the horizon, still trade is worse to-day than it 
was while the coal industry, and all manufactures dependent upon 
it were, paralysed. Some of the American storekeepers have been 
obliged to replenish their stocks of cutlery, which have been kept 
excessively low in consequence of the uncertainty attached to the 
Wilson Tariff Bill. The orders, however, which are coming to 
hand are exceptionally small, as doubts ex‘st as to the advantages 
to be obtained from the new tariff. In some of the higher 
qualities of cutlery, the Wilson proposals will actually impose a 
heavier rate than those now levied under the McKinley tariff. 
Relief, it is anticipated, will be given in the secondary grades—a 
class of goods which the Germans have a remarkable capacity for 

roducing at marvellously low prices, The present London season 
4 turned out a failure so far as Sheffield goods are concerned, 
The unfavourable weather has told against business. The large 
shopkeepers inform travellers that the wealthier classes betray 
decided indisposition to spend money, end that there are also fewer 
rich Americans upon whom they have for years largely depended 
for lucrative orders. These circumstances chiefly affect the 
Sheffield firms who make a speciality of costly productions in silver, 
cabinet cases of cutlery, dressing bags fitted with extensive appoint- 
ments, and similar articles. At the same time there is a decided 
tendency on the partof purchasers of silver goods to prefer thesterling 
metal to electro-plate, the cheapness of silver having narrowed the 
difference between the two productions. The price of silver in 
the market ranges between 2s, 4d. to 2s. 5d. per ounce, which is a 
very low figure indeed. The council of the Sheffield Chamber of 
Commerce have passed a resolution in favour of the abolition of 
the licence at present required from retail dealers for selling gold 
and silver plate, on the ground that such a removal would assist 
the trade in silver articles, having regard to the very low price of 
silver at the present time. It is understood, however, that the 
feeling in favour of the abolition of the licence is by no means 
general, The sum of £5, the amount charged for a retail licence, 
while it may be regarded as irksome by small traders, is regarded 
as no drawback whatever by manufacturers or well-established 
dealers, 

Much satisfaction has been expressed in the Sheffield district at 
the return of the Ebbw Vale Steel, Iron, and Coal Company to the 
list of dividend-paying concerns. The board is mainly composed 
of Sheffield men, and the shares are largely held in the Sheffield 
district. The report issued last Saturday shows a gross profit for 
the year ending 3lst March of £96,648 19s. 8d., making with the 
amount brought forward for the previous year £177,704 18s, 10d. 
After paying interest on debentures and all other expenses, and 
writing off £32,028 for depreciation, there remains a balance of 
£128,613, of which the directors recommend a dividend of 24 per 
cent., set aside £60,000 as reserve, and carry forward £31,376. 
The last dividend paid by the company was 1} per cent. in 1889. 
Dividends of 1} per cent. were paid in 1882-83. This present 
dividend makes only the fourth which has been paid since 1875, 

The report of John Brown and Co., does not show such a favour- 
able result as could be wished. The directors attribute the 
decreased profits to three circumstances: (1) The general 
depression over the country; (2) the miners’ strike, which 
affected very seriously the earning power of the works, 
owing to the almost total cessation of orders from railway com- 
panies and others during that time, whilst entailing a serious loss 








in the coal pits owned by the company ; (3) the Government with- 
holding po ve for armour-plates until the completion of experi- 
ments prior to the adoption of the Harveyed steel plate. The 





manufacture of this class of armour has necessitated important 
alterations and additions to the plant. Good orders for these 
plates are now in hand. To meet the extraordinary expenditure, 
£30,000 has been taken from the reserve fund, and £20,000 carried 
to profit and loss account. The dividend is 5 per cent. per annum, 








THE NORTH OF ENGLAND, 


(From our own Correspondent.) 

OwineG chiefly to existing and threatened labour difficulties in 

this and other districts, the iron market is stronger this week, and 

a considerable amount of buying has been done by consumers who 

desire to make provision for the stoppage of work that is likely to 

occur in Scotland next week. All other influences than the 

probability of a general strike of miners in Scotland are of com- 

paratively small account just now in this district, for if that is 

entered upon and is not speedily ended, then prices may be 

expected to advance considerably, whereas if there is no strike 

prices will doubtless become easier. Scotch ironfounders would 

in many cases carry on their establishments in spite of the 

strike, for they would get their supplies of fuel from other 

districts, but they would have to draw Scotch iron more largely 

from the public stores than they have been doing, and this 
would lead to advances in warrants and in pig iron generally, and 

furthermore, it would affect this district favourably, as a larger 
consumption of Cleveland iron in Scotland might reasonably be 
expected. Though the date on which the notices given by the 
Scotch miners is so near at hand, yet it is not considered conclu- 
sive that there will be a strike, because so many colliers abstained 
altogether from voting at the ballot, and there are also so many 
non-unionists among the Scotch miners, and these will probably elect 
to ignore the orders of the Federation until they can be assured of 
reasonablesupportduring the progressof thestrike. Labourtroubles 
in this district also tend to hamper business, There are already 

existing the strikes of moulders, pattenmakers, and joiners at the 
marine engineering works and shipyards, the first-named men. 
having been idle some ten or eleven weeks, and it is only this week 

that the two sides have approached each other with a view to 
bringing about a settlement. The dispute about the adoption of 
the eight hours’ shift at the Cleveland blast furnaces threatens to 
be a serious one, and masters have also to take into consideration 
the proposed termination of the wages sliding scale in the pig iron 

trade, as well as the determination of the blast furnacemen to take 
a day’s holiday, though the employers have intimated that they 
cannot see their way to grant that concession on account of the 
loss and inconvenience to which they would be put. The Cleveland 
ironstone miners have not abandoned the claim which they made 
for a 74 per cent. advance of wages, which they sey is justified by 
the improvement in prices and the increased activity at the mines. 
The Miners’ Federation, with which the Cleveland Miners’ Associa- 
tion is affiliated, have sent two of their chief men into the district 
to assist the local officials in securing the advance, but it is hardly 
likely, with trade in its present uncertain condition, that any ad- 
vance will be granted. 

The blast furnacemen’s association have received with bad grace 
the decision of the Cleveland Ironmasters’ Association not to adopt 
the scheme for eight-hour shifts, as submitted to them by the 
men’s delegates. ‘lLhey had some idea that they would be success- 
ful in their application, because one firm unconnected with the 
Association had made the concession, and another, also a non- 
member, was about to follow that example, while a third firm was 
understood to be prepared to fall in with the men’s proposal. But 
that has not influenced the general body of masters, who, in 
times like these, give what is practically a permanent advance of 
wages, for the men do not propose that while their hours of labour 
should be reduced by 33 per cent., their wages shall be lowered 
in proportion. Probably there would have been no difficulty about 
the matter if they had made that offer. Apparently, with a 
view of punishing the masters for their refusal, the Blastfurnace- 
men’s Association has decided :—(1) To take immediate steps to 
terminate the wages sliding scale, which has worked efficiently for 
years; (2) to give notice that, in spite of the refusal of the makers 
to grant it, they will take a holiday on August Ist, in order to 
hold a demonstration at Middlesbrough ; (3) to take a ballot as to 
giving notices to terminate their engagements at the furnaces, or 
practically to strike, because the eight hours has not been con- 
ceded; and (4) to take ballots in Cumberland, Lancashire, Scot- 
land, and the Midlands on the question of support if a strike is 
commenced in Cleveland. 

ful in obtaining the eight hours here, an effort is to be 
made early next year to secure the concession in Scotland and the 
Midlands, In regard to the second head—the stopping of the 
furnaces for twenty-four hours—it has been decided that thors 
firms who have then granted the eight hours shall be rewarded by 
an effort being made to keep their works going on that day. It is 
anice question whether the notice to stop an odd day is a legal 
one. It was ruled that some coke makers who had taken holiday 
for an odd day were breaking the law, even though they gave 
notice of their intention to stop, and they were fined. Notice can 
only be given to terminate an engagement altogether. 

Pig iron prices are very firm this week in view of the threatened 
strike in Scotland, and No. 1 Cleveland G.M.B., which is in good 
request for the Continent, has been raised to 38s, per ton, No. 3 
has not been obtainable under 35s, 6d. for prompt f.o.b. delivery, 
and some firms have been able to realise 36s., but still the general 
vody of buyers have been rather chary about purchasing, as there 
is the chance of the strike not occurring or collapsing shortly. 
Some of the shippers, however, are willing to give present prices 
for deliveries to be made during the autumn, but sellers cannot see 
their way to entertain such offers, Cleveland warrants have been 
fairly steady in price, they have touched 35s. 8d. cash, and on 
Wednesday the closing price was at 35s. 7d. The stock of 
Cleveland pig iron held by Messrs. Connal and Co. is not being 
reduced this month, the quantity held on Wednesday evening 
being 97,753 tons, or 397 tons increase this month. But it is 
believed that producers are reducing their stocks, and that the out- 

ut is not now in excess of the requirements, as it was last month. 

e quantity of Cleveland pig iron sent to Scotland is increasing, 
and altogether shipments are very fair this month ; in fact, they are 
larger than in any month this year, and certainly above what were 
expected. Up to Wednesday night they were 56,655 tons, as com- 
pared with 50,669 tons last month and 61,047 tons in June, 1892, 
all to 20th. No. 4 foundry pig iron is firmly maintained at 35s., 
and grey forge at 34s. 6d. Mixed numbers of East Coast hematite 
pig iron are obtainable at 44s., but some firms ask more. Rubio 
= of average quality is being sold at 12s, 3d. per ton, ex ship 

ees, a 

The imminence of the strike in Scotland is causing advanced 
prices to be quoted for plates and angles, as it is very probable 
that the Scotch steel works will have to be ‘‘shut down,” and 
builders get supplied from the North of England—indeed, there 
are already increased inquiries from Scotch consumers. Steel ship 
plate makers have already raised their prices to £5, and steel 
angle makers to £4 15s., while iron ship plates are at £4 lds., and 
iron angles at £4 12s. 6d., all less 24 per cent. discount and f.o.b. 
The bar trade is much depressed, the dulness having increased 
this month, and the competition, not only of Staffordshire, but 
also of Belgium and Germany, is keenly felt. 

The Middlesbrough Steel Strip and Nail Company has this 
week commenced the manufacture of steel nails at Middlesbrough, 
this being the only establishment engaged in this business between 
Gateshead and Leeds. The company has put down eighty-four 
nail stamping machines, and will be able to turn out seventy tons 
of nails per week. In addition to producing nails, the concern, 
which occupies the site of the old Middlesbrough Pottery, will 
manufacture tacks, copper nails, and washers. Amongst the 
classes of nails to be made will be clasp, clout, chequered, rose, - 
lath nails for slaters, brads for joiners and moulders, and copper 








nails for builders, The company also are engaged in the manufac- 
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of of strips and hoops of both Siemens-Martin and Bessemer 
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The annual report of the directors of Messrs, Head, Wrightson, 
and Co., Teesdale Iron and Engine Works Co., Thornaby-on-Tees, 
shows = profits for the year ending April 30th of £16,104 9s. 3d., 
and £17,242 3s. 1d. is available for distribution. A dividend of 
24 per cent. will be paid. During the year only £322 has been 
spent on buildings and machinery. 

The tenders sent in for the repair of Stockton Corporation Quay 
are :—Mr. John Davison, Stockton, £2000; Mr. Earnshaw, Stock- 
ton, £2395; Mr. Creighton, West Hartlepool, £2581; Mr. T. D. 
Ridley, Middlesbrough, £2858; Mr. W. C. Atkinson, Stockton, 
£3604 ; and Mr. King, Huddersfield, £3644. The Quay Committee 
recommend the acceptance of Mr. Davison’s tender, but the 
offers have yet to be submitted to Sir A. M. Rendall and the 
Corporation. 

e search for salt has been postponed at Seaton Carew, in con- 

q of a dispute with the landlord’s—Lord Boyne—repre- 
sentatives, on the question of royalties. 

The demand for coal is better—in some branches considerably 
better—than it has been for some time past, partly because of the 
likelihood of a strike in Scotland. Some Scotch consumers are 
——— for large quantities, and rather heavy shipments have 
been made to S2otland this week from the Tyne and Wear. Best 
Northumberland steam coal has been advanced to 10s. 6d. and 11s. 
f.o.b, The Tyne Conservancy Commissioners have at last decided 
to lay down mooring buoys at the recently erected Dunstan 
Staiths, and the leading shippers who to load there as a 
protest against this lack of accommodation will now doubtless re- 
commence to send their coal there for export. (Gas coals are in 
increasing demand, and one order for 50, tons has this week 
been placed at a price which is said to leave 7s. 3d. per ton f.o.b. 
This coal has to be shipped to Newfairwater,in Germany. Coke is 
in ~ request, and the tendency in regard to the price is 
upward. 











NOTES FROM SCOTLAND. 


(From our own Correspondent.) 

THE impending strike of Scotch miners has not affected the pig 
iron market to any great extent within the last few days. The 
wants of consumers have been easily met, and comparatively little 
speculative interest has attached to the business. otch warrants 
have sold from 41s. 10d. to 42s. 24d. cash, and Cleveland frum 
35s. 5d}. to 35s. 64d. Cumberland hematite has been a little easier 
from 44s. 3d. to 44s. 1d., and the nominal price of Middlesbrough 
hematite is 43s. 6d. 

The prices of makers’ iron are as follow:—G.M.B., f.o.b. at 
Glasgow, No. 1, 43s. 6d. per ton; No. 3, 42s. 6d.; Carnbros, 
No. 1, 45s. 6d.; No. 3, 44s. 6d.; Clyde, No. 1, 49s. 6d.; No. 3, 
46s. 6d.; Gartsherrie and Summerlee, Nos. 1, 51s. 6d.; Ne. 3, 
47s. ; Calder, No. 1, 52s.; No. 3, 47s. 6d.; Coltness, No. 1, 54s.; 
No. 3, 50s.; Glengarnock, at Ardrossan, No. 1, 50s.; No, 3, 47s.; 
a No. 1, 46s. 6d.; No. 3, 44s.; Dalmellington, at Ayr, 

o. 1, 46s. 6d.; No. 3, 44s.; Shotts, at Leith, No. 1, 54s.; 
No. 3, 50s. 

The shipments of pig iron from the Scottish ports in the past 
week have been small, amounting to only 5606 tons, against 
in the corresponding week. There was dispatched to Germany 
525 tons, Italy 397, United States 200, Canada 124, South America 
70, India 45, Australia 195, France 105, Holland 225, Belgium 115, 
Spain and Portugal 101, other countries 95, the coastwise ship- 
ments being 3409, compared with 4161 in the same week last year. 

The furnaces in blast number 73, which is the same as last week. 
At this time last year there were in all 21 in operation. 

There is no improvement in the condition of the malleable iron 
trade, the makers have indeed reason to welcome an early arrival 
of the holidays. Before the intimation of the strike in the coal 
trade orders been unsatisfactory, and they were not one whit 
more so than prices, which have touched the lowest point on record. 
At scarcely any of the works has it been possible to employ full 
shifts of workmen for some time past. Common marked bars have 
been as low as £4 per ton. The shipping demand for malleable 
iron is poor, and there is also less doing in the exports of other 
manufactured articles. 

The iron and steel manufactured goods shipped from Glasgow in 
the week were very ligt t, consisting of sewing machines worth 
z , other machinery , Steel goods £5700, and general iron 


The steel trade is falling into a state of despondency, not that 
there is any lack of employment, but prices are so inadequate that 
there is little or no hope of making profits. Already the reports 
of the principal public companies are being canvassed, and those 
who may be presumed to know, declare that there will be nothing 
for the ordinary shareholders. This is very discouraging, in view 


It has long been surmised by the outer world that we are come 
to the end of virgin tracts, and as constantly a new field is bei! 
won. Last week there was a conspicuous case of coal —— a 
Glyncorrwg, where the Corrwg-Merthyr Company succeeded in 
winning the rich seam known as No. 2 Glyncorrwg seam, ata 
distance of 307 yards. The company, under the able direction of 
Mr. Gibbs, will forthwith sink two shafts. The extent is 3000 acres. 
Messrs, Plummer Perch and Co. have also struck upon the same 
seam a quarter of a mile down the valley. 

Last week’s clearances from the Cardiff ports, Newport, and 
Swansea, were good all round, and on Change at Cardiff this week 
it was a subject of pleasurable comment that the demands were 
good, bookings forward satisfactory, and prices firm. 

The Swansea coal total last week included 1289 tons for Montreal, 
and 5040 tons—anthracite—for San Francisco. 

In patent fuel both Cardiff and Swansea are brisk ; the cargo 
from the latter port was close upon 6000 tons for Algeria. 

This week at Cardiff, on one day alone, five steamers were 
despatched with coal ~~ over 3000, one at 4200 tons, five at 

and over, and many of tonnage exceeding 1000. 

I regret to note a few difficulties about, some few of which may 
be adjusted. The principal struggle going on now is at Hills, 
Plymouth Company, where the place of the fitters on strike bas 
been filled with strangers. Against these the animus is very great, 
and the fitters have succeeded in getting the colliers to join with 
them in forcing the hand of the management, so as to insist that 
the fitters should be reinstated at a uniform rate of 27s. Ata 
meeting held lately the threat was held out that the colliers would 
not use the labouring blacklegs, which practically means a strike 
unless the fitters are allowed to return. 

On Change, Cardiff, mid-week, coal prices were as follows :— 
Best steam, lls. to lls. 6d.; seconds. 10s. 64. to 103. 94.; best 
Monmouthshire, 10s. 64.; dry coal, 10s. to 103. 3d.; best small, 
5s. 6d. to 6s. 

House coal, which I have stated figures well considering the time 
of the year, is selling at well-sustained prices, best realising 10s. 6d. 
to 1ls.; Rhondda, No. 3, 10s. 3d. to 10s, 6d.; brush, 8s. 9d. to 93.; 
small, 6s. 9d. to 7s.; No. 2, Rhondda, &s. 6d. to 8s. 9d.; through, 
6s, 9d. to 7s.; small, 53. to 5s. 3d. Patent fuel ‘s unchanged. Pit- 
wood, best, realises 15s, 3d. to 15s. 6d., price getting slightly easier 
at Cardiff. Coke unchanged. At Swansea patent fuel is selling at 
10s. 6d. to 10s, 9d.; anthracite, 8s. 9d. to 12s, 6d., according to 
quality, 

The iron ore market has been quiet during the week, and prices 
remain much the same, best Rubio selling at 11s. 6d. to 11s. 94.; 
Porman, 10s. 6d. to 103. 9d., Cardiff or Newport. Tafna remains 
at 11s. 3d., and Garucha 11s. 

It is very evident from indications at docks and upon local rail- 
ways that purchases have been heavy, considerable quantities 
coming in this week for Blaenavon, Cyfarthfa, and Dowlais. 

I have noticed much more activity of late at various iron and 
steel works, confirming the impression that times are improving. 
Ironmasters are, however, a long way off from being satisfied, 
The make of steel bar is only an average one, and steel rails and 
steel sleepers are not in great demand, though quotations keep 
very low. I note that rail ends and ‘‘small goods” are features, 
and as ‘“‘crop ends,” as they are called, can be had for a consider- 
able reduction off the price of steel bars, they are readily picked 
up. One of the imports this week consisted of steel scrap from 
Scotland. 

On ’Change, Swansea, mid-week, it was remarked that pig iron 
warrants were fluctuating, and that the closing —_ was higher 
than it was last week. A strike in Scotland will, of course, send 
them up more. 

Latest prices on Change were :—Glasgow pig, 42s.; Middles- 
brough, tbe. 6d.; hematites, 44s, 1}d.; Welsh , £5; angles at 
usual extra ; steel rails, heavy, £3 15s. to £317s. 6d.; light, £4 10s. 
to £5 10s.; sheets, iron and steel, £6 fs. to £6 10s.; Bessemer 
steel tin plate bars, £4 to £4 2s, 6d.; Siemens, best, £4 2s. 64. to 
‘ pe second, £4 to £4 2s, 6d.; all delivered in district, cash 
ess 2}. 

Tin-plate makers’ quotations :—Bessemer coke, 10s. 44d. to 
10s. 6d.; Siemens, 10s. 6d. to 10s. 9d.; best charcoal, 11s. 9d. to 
12s, 9d., according to finish of brand ; wasters, 6d. to 1s. less - 
aga primes ; ternes, per double box, 28 by 20 C., 20s., 2ls., 
to e 

Last week’s shipments of plates were, on account of non-arrival 
of tonnage, one of the smallest known. The Swansea Harbour 
Trustees’ official return was :—Received from works, 57,770 boxes ; 
shipped, 14,782 ; present stock in hand, 304,008 boxes. 

It is expected that a large number of vessels will clear from 
Swansea with tin-plates during the next few days, so as to arrive 
at the States after July 1st, upon which date it is expected that 
the new tariff will come into force. Upon the issues of the next 
few weeks a great deal unquestionably of the welfare of the 
Ss a, Lianelly, Briton Ferry, and Newport district tin-plate 





of the fact that the trade has been lly well p 

since the beginning of the year. Several companies whose business 
is voncentrated in private hands are believed to be doing fairly 
well, but outside of these, results are pronounced quite unsatis- 


factory. 

Preparations are being made for entering on the general strike 
of colliers which is to take effect at the beginning of next week. 
The leaders of the.men do not appear to have any confidence in the 
success of the struggle. It has coon decided by the Federation and 
carried by the majority of the votes cast. That it will inflict great 
injury on trade generally does not seem to occasion the leaders 
any concern. Thatit can possibly do the men themselves any good 
no one has affirmed. Indeed, a more purposeless and unreasonable 
strike was perhaps never brought about anywhere. About two 
months have gone since the men submitted to the reduction of 
wages which is now made the occasion for the rupture, and in the 
interval prices of coal have declined still further, proving the 
necessity for the reduction. Of course, in the last week or two 
prices have recovered to some extent, but that is the temporary 
result of the resolution of the men to strike. Those coalmasters 
who have accumulations at the pitheads will get them cleared away 
at enhanced prices, but if the strike is of any duration the require- 
ments of consumers will be much reduced by the stoppage of the 
public works. In ordinary circumstances the annual trade holidays 
usually entail a fortnight’s holiday in July in the West of Scotland, 
and_the strike occurring at such a time will tell powerfully against 
the cause of the men. 








WALES AND ADJOINING COUNTIES. 


(From our own Correspondent.) 

THE condition of the coal trade is well maintained, and gratify- 
ing business has been done throughout the week at collieries and 
docks. This applies to steam coal and to house coal, the latter 
evidently thriving on account of the backward summer. Coal 
P are clearly such as to tempt the appearance of coal pro- 
perties into the auction-room and market. Penygroes Colliery, 
near the well-known Nan village, is to be let. It has an 
acreage of 82). This month the Llantwit Wallsend Colliery, near 
Cross Inn, with farm and buildings, will be put up for auction at 
Cardiff, and the same day the South Glamorgan Colliery will be 
offered for sale on account of the death of one of the partners, 
This colliery was formerly known as the Cribbwn, and is 800 acres 
in extent. 

I have no good results yet to record of the Dowlais-Cardiff 
colliery sinking, only that steady progress is being made, though 
the shale has not assumed that tinge which sinkers like to see, and 
which it shows on approaching the coal seams. 

Professor Boyd Dawkins’s paper on “The Probable Range of 
Coal in Southern England,” at the Federated Institution of 


Mining Engineers lately, has been discussed with animation in 
Wales, on account of its references to the great Welsh coalfield 
and its pre-eminence, having in some places an aggregate thickness 
of 10,000ft. 





industries depends. 

I am favoured with a report of the Ebbw Vale Steel, Iron, and 
Coal Company for the year ending March 31st. The directors 
state that the strike in the Midlands resulted in an increased 
demand for Welsh coal, but the numerous contracts held by the 
company precluded them from deriving any material advantage, 
except by increasing the output. Efforts were successfully made 
to effect this, and to a limited extent, the company derived an 
advantage and participated in the rise in prices. 

The gross profits for the year amounted to £95,648 19s. 8d. 

A dividend of 24 per cent. has been recommended, which, as an 
authority remarks, considering that for six years the shareholders, 
have not received anything, will be a new and pleasant experience 
and lead them, I may add, to hope for still better times. 

Rhymney iron shares are improving, and it is aapens that an 
expected dividend is at the root of it. I am inclined to think that 
the good work being done with their coal property is the more 
likely cause. 

Ata ting of the M thshire and South Wales Colliers’ 
Association, held in Cardiff on Saturday, it was decided to give the 
subject of complaint by a deputation every consideration. I re- 
ferred to this last week as one of the forthcoming grievances, the 
complaint being that on account of a lack of union amongst coal- 
owners, in the sale of coals, frequent and serious falls in price 
occurred. In the opinion of the deputation, introdu by 
‘* Mabon,” more united action amongst coalowners would prevent 





is, 

Another question brought under notice was the workmen’s pro- 
posal for a revision of the sliding scale agreement as follows :— 
(1) That the percentage clause of 1890 be inserted in the next 
sliding scale agreement. (2) That a minimum clause be intro- 
duced ; and (3) that an umpire be appointed in every case which 
has been before the joint committee, and on which they have 
failed to agree. 

It was unanimously resolved by the Association to empower the 
owners’ representatives on the sliding scale joint committee to 
deal with this matter, and to conduct any negotiation with the 
workmen’s representatives on the subject. 

Messrs. Simons and’ Sons appointment as solicitors to the associa- 
tion has been confirmed. 

The trespass action—Hankey v7. Wimborne—has been adjourned 
to July. Two hearings have taken place before Mr. Justice 
Charles, and plaintiff’s case has been completed and examinations 
of important witnesses heard. 

A meeting of railway men was held at Newport, Mon., on Sun 
day to receive the report of a deputation who had waited upon the 
Great Western directors to petition for the abolition of certain 
a as to wages and hours of duty. The petition was signed 

ry 1734 men. 

The application of 7 gy oy was for a minimum wage of 

. and a maximum of 40s, in the country and 28s. and in 
London. As regards time, the twelve hours a day to be abolished, 
and ten hours be the maximum. Men to work in some boxes for 
eight hours, others six hours, 





| 
—————————— 


The directors, while practically admitting that th , 
tion required serious consideration, pointed out that a —_ iy 
wages they had advanced £25,000 to signalmen alone. stil. 

Four appointments for engine fitters in connection with th 
electric lighting of Cardiff have attracted no less than 136 appli ‘ 
tions. These have been by selection reduced to ten, who ony 
appear before the Committee at the next meeting, 








NOTES FROM GERMANY. 
(From our own Correspondent.) 


No alterations of importance have taken place on the iro 
market over here. With few exceptions, the condition of the oo 
and steel trades is quite satisfactory, there being orders on Ae 
to keep the majority of the works going nearly full time, 

e reports that come in from Silesia state a fair activit y to be 
maintained in nearly almost all branches of the iron industry. The 
finished iron and steel manufacturers are specially well employed 
but the complaint is that buyers still refuse to pay higher prices, 
Girders are very briskly inquired for, and so are bars, , 

Most satisfactory accounts continue to come in from the Austro. 
Hungarian iron market. Brisk activity is being maintained at the 
blast-furnace works, and the different branches of the finished iron 
and steel irade have likewise been fully employed. The rail 
department forms an exception, being a trifle neglected ; there has 
been a devided falling off in the demand for rails and tires lately, 
the orders coming in being scarcely sufficient to keep the works 
going regularly. 

At the collieries of Count Larish, at Harwin, in Austrian Silesia 
heavy explosions occurred on the 15th inst.; 204 men, more than 
100 of whom were married, lost their lives, and leave 400 children, 
The shafts will be inaccessible for many weeks, probably months, 

The French iron trade presents no new feature, the sati:f ictory 
employment to which reference has been made in former letters 
being well maintained in most departments. There is every 
prospect of a continuance of this state of matte 's for several 
monthsto come. Just recently pretty large orders for locomotives 
and wagons have been secured at fairly remunsrative prices, 
Official quotations show no change since previous weeks 

A limited and irregular business is still done cn the Belgian iron 
market. Pig iron is being cffered at ridiculously low prices, 
although officially the former prices are still quoted. Manufac- 
tured iron is but indifferently called for ; some small orders for 
girders and structural material bave been given out recently, but 
the greater part of the mills continue extremely short of work, 

The iron trade in the Rhenish-Westphalian districts has generally 
maintained the favourable character of former weeks. The 
tendency on the pig iron market is very firm, orders have been 
coming in very regularly in the course of the week, and there isa 
good activity reported at most establishments. Stocks have been 
decreasing here and there. 

The position of the malleable iron market is decidedly good so 
far as demand and employment is concerned, but prices are, un- 
fortunately, anything but remunerative. Orders for bars are 
coming to hand freely, and present quotations are generally paid 
without questioning; only in exceptional cases, where orders 
dating from the period of utter depression in 1893 are concerned, 
makers have been compelled to sell at the low prices then ruling. 
Girders are in lively request, but there is little or nothing gaincd 
at the present quotations. 

Hoops have undergone no change since last week, the tendency 
of prices being in an upward direction. For plates and sheets a 
tolerably demand is experienced ; prices continue the weak 

int, being decidedly unremunerative. The situation of the 
camer Po and machine factories is, with few exceptions, unfavour- 
able, and there is likewise not much doing at the locomotive shops, 

The works of the Saar and Mosel district are statistically stated 
to have produced in May, 1894, 22,378 t. forge pig, 55,017 t. basic, 
and 12,873 t. foundry Pig; together, 90,268 t. Production is less 
by 0-2 per cent, than during the preceding month of April, when 
it amounted to 90,468 t. In May, 1893, total output was 85,942 t., 
showing an increase of 5 per cent. for the same month in 1894, 

German import and export in iron, metals, machines, and coal 
was, in April of present year, as follows :— 


Import. 
April. 
1894. 1893, 
In 100 kilos. 

Iron ore 1,828,205 .. .. 1,414,986 
Pigtron .. oc oc of « 190,1 oo oe 229,666 
Gorep item .. 2c cs ce ce oe J ae 9,060 
| oe ee Tee se oe 1,196 
Bars and plates.. 13282 . 17,184 
Tin sheets .. .. .. oo 1,509 1,024 
BOOM GO oc 0c 20 50 4,108 .. .. - 
Iron manufactured goods 10,660 .. .. 15,730 
eee eee 84,391 $1,901 
Co oo ° 36,827 85,010 
ian. os (06° ‘ee as (ad' 90 24,404 27,460 
EE os, Aone 
Pit coal .. .» 4,776,355 w» 4,677,515 
Brown coal.. .. 6,774,461 +. 6,416,908 

a <6 2s » ° 320,067 824,244 


Accordingly import in iron rails shows an increase, while import 
in pig iron, manufactured iron, and scrap iron has decreased since 
last year. 


Export. 
™ April. 
1804, 1893. 
00 kilos. 

Iron ore oo ce ce co oe ROUT 008 -» 1,895,711 
GO 26 0.) eo: se vee ens Ae = 97,030 
Scrap iron .. » so oo See 49,962 
Iron rails .. .. 88,602 79,462 
Bars and plates 849,790 .. .. 282,941 
Tin-plates .. .. BP cc es 179 
Iron wire so se ow ce) SRS o. ee” RO 
Hardware .. .. .. «+ «+ «+ 201,568 .. 185,161 
— Bo. ss ce oe so on —— oe ee med 

Ras’ 66) we en. 06 of 2, os ee 612 
ao ie) BH. 60 46 be, 96), ee BAbOG cc ce 17,196 
ak ke sh de 28. he ap 72,124 “s 70,160 
Pit coal ee 6,508,998 .. 6,870,510 
| eee ee ee ee 20,986 <s 15,501 
Golte .. co co oo se ce co 1,056,618 «- 1,543,994 








AMERICAN NOTES 


(From our own Correspondent.) 
New York, June 14th, 1894, 

THERE is no improvement in business. The railroad managers 
furnish poor reports. The bankers complain of a plethora of 
money. The Treasury gold is being depleted and stands now at 
65,000,000 dols., against 120,000,000 a few months ago. Crop 
reports are good, Manufacturers are doing about half what they 
usually do, Coal mining is almost absolutely suspended, and there 
are no prospects of an early resumption. Substitutes are being 
hurried to mines in several States, but the miners contend they 
can prevent resumption, The militia expect to be called out, and 
are inreadiness, Very few orders are coming in for steel, iron track 
material, or supplies of any kind, Scarcely any railroad building out- 
side of trolly line construction is being done. The blast furnace pre- 
duction is at its lowest point for thirty years. Car building may take 
a fresh start in August, Machinery makers are hopelessly solicit- 
ing business. It looks as if the declining tendency in prices had 
been checked. Railway managers declare they must have higter 
freights, and a strong lobby at Washington hopes to secure such a 
concession as will allow a pooling system. The country is rushing 
to an extreme in economy, and a reaction must sooner or later 
result, An attempt was made last Saturday to settle the coal 
strike, but failed. The employers refuse to consider terms— 
except in Illinois—where the miners think they have virtually 
succeeded, 
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LAUNCHES AND TRIAL TRIPS, 





Oa Thursday, the 14th inst., the s.s, Ithaka 
the second vessel which Messrs, Craig, Taylor, and 
Co, have built for Messrs. A, C. de Freitas and 
Go , was taken out to sea for her trial trip, which 

roved highly successful, a very satisfactory speed 
oe maintained. The dimensions of the vessel 
are 288ft. by 41ft. by 24ft. 74in, depth moulded 
to awning deck, and the engines, which have been 
constructed = Messrs, Blair and Co., are 2lin., 
3bin., 57in., by 39in, stroke, Owing to the 
dispute which at present exists with the joiners, 
the passenger accommodation of this vessel has 
been left unfinished, and will be completed in 
Germany. 


Messrs. Fleming and Ferguson, shipbuilders 
and engineers, Paisley, launched, on the 19th inst., 
a steel screw steamer, built to the order of the 
Canadian Government. The vessel is somewhat 
similar to the s.s. Quadra, built for the same 
Government about two years ago. Her dimen- 
sions are 187ft. by 31ft. by 19ft. 3in. The vessel 
has been constructed to the requirements of 
Lloyd’s highest class, and has a double bottom ex- 
tending from stem tostern, adaptable, if necessary, 
for water ballast. In addition to accommodation 
for the officers and crew, the vessel has extra 
state rooms for the superintendent of fisheries and 
lights. An installation of electric light has been 
fitted throughout the vessel, and also a very 
powerful search light of Admiralty pattern. Her 
machinery will consist of a set of the builders’ 
patent quadruple expansion engines, having 
cylinders 18in,, 24in., 35in., and 54in, by 38ft. 
stroke, and will indicate 1500-horse power. An 
interesting feature in the equipment of the vessel 
is the adoption of water-tube boilers, These will 
be of the builders’ patent type, and will be con- 
structed for a working pressure of 220lb. The 
vessel has been constructed under the superinten- 
dence of Messrs. MacNicoll and Co., naval 
architects, &c., Glasgow. As the vessel left the 
ways, she was named the Aberdeen by Mrs. 
MacNicoll, Cryfe Craig, Kilmalcolm, 


On Monday, the 18th inst. the s.s. Miowera 
which was built Messrs. C. 8. Swan and 
Hunter, of Wallsend, to the order of Mr. James 
Huddart, after extensive alterations and addi- 
tions, made a trial run prior to proceeding on a 
series of cruises to Norway, each extending over 
a fortnight, béfore going on an all-round-the- 
world cruise. Having gone through a series of 
evolutions to demonstrate the power of her patent 
steering gear and theadjustment of her compasses, 
the vessel was run a series of trials over the 
measured mile, and eventually along the coast line 
till opposite the Coquet Lighthouse, a mean speed 
of seventeen knots per hour being maintained, the 
engines worki! thly and without a hitch. 
At the conclusion of the trial the steamer pro- 
ceeded to the Albert Edward Dock to take in 
coals and provisions for her cruises to Norway. 
The first is to commence on 23rd June, and to 
followed by others on 9th July, 25th July, and 
10th August, after which she will proceed to 
Australia in order to be placed on the new line 
between Sydney and Vancouver, where she will 
carry her Majesty’s mails, &c, The Miowera is 
a very fine specimen of modern naval architec- 
ture, and is constructed on the three-deck grade, 
with exceptionally _ poop extending over the 
engines and boilers ; a long top-gallant Sicuaties 
has complete water ballast arrangement on the 
double-bottom system. She has also been 
designed as a troopship and armed cruiser in case 
of war, her fine Bape double bottom and 
numerous water-tight compartments, and high 
rate of speed, combining to make the wana 
eminently fitted to act in that capacity. Her 
length is 357ft., with a beam of 42ft. 3in., 
and a depth of 28ft. She is fitted with 
exceptionally deep bilge keels, which will 
add much to the comfort of the passengers by 
diminishing —* The a in the 

p is a magnificent compartment, being about 
Pett long, the width of the major portion - Arie 
ing over the whole breadth of the ship. There 
are about thirty-seven state rooms, fitted with 
Crosbie’s patent fold-up berths with spring mat- 
tresses, e vessel has a complete electric light 
installation, with a reserve engine to meet emer- 

ncies, electric bells being connected with all the 

rths fore and aft. The smoking hall, which is 
on the deck forward, is a recherche compartment, 
lined with marble. There is also a spacious music 
saloon and social hall on the poop deck, measurin; 
48ft. by 20ft. Marble baths are provided, fit 
with hot and cold water service and showers, some 
of the bath-rooms being lined with white tiles, 
and are fitted with hot and cold water douches. 
The forward saloon passengers are very com- 
fortabl gee for by a saloon extending over 
the width of the vessel, which has a tiled floor 
and fitted with numerous small tables and settees, 
is heated by steam and lighted by electricity, 
besides numerous cabins for two, three, and four 
berths in them. The vessel is amply provided 
with lifeboats and other life-saving appliances, 
including a life-belt placed under each pillow. 
Special attention has been paid to the ventilation 
and other parts of the vessel, and also to the 
warming of the various saloons, Ample pro- 
vision has been made for the supply of fresh 
water, not only in large tanks on board the vessel, 
but also by a Normandy’s condenser and distiller, 
which will provide ‘between 2000 and 3006 
ons per day. e passengers’ provisions are 
oe fresh fa specially po provision 
chambers, which are cooled by a brine-pipe in- 
stallation made by Messrs, J. and E, Hall, of Dart- 
ford. The vessel has four insulated compart- 
ments fitted up for — frozen meat, fruit, 
and dairy produce, ese compartments are 
also cooled by Messrs, Hall's retrigerators. The 
engines, constructed by Messrs, The Wallsend 
Slipway and Engineering Co., combine all the 
latest improvements. The cylinders are 33in., 
58in., and 85in, diameter, and 54in, stroke ; four 
boilers of steel working at a pressure of 165 1b. on 
ye one Yer phy og the diameter 
of shafting and strength of the engines generally 
bw: J considerably in excess of the Board of 
e and Lloyd’s requirements. In the engine- 
room are a number of useful auxiliaries which 
have been supplied to specially equip this 
vessel for high-speed ocean voyages, 
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THE PATENT JOURNAL. 
Condensed from “The [ustrated Ofleial Journal of 


Application for Letters Patent. 


pr navy Seen * communicated” the 
dress communicating party are 
printed in italics. 


6th June, 1894. 
10,984. Gear for Tanpem Cyoies, T, A. Venimore, 


10,985. Cycue and CaRrRiacE Tires, J. OC. Graham, 
Lend 


on. 

10,986. Firinc Mecuanism for Guns, T. W. and A. H. 
Watson and T. Brain, London. 

10.987. Cicar and Cicaretre Houpers, H. M. Thomas, 


on. 

10,988. Ur, Enaines, J. Roots, Teddington. 

10,989. BrovoHams and other Carriages, G. H. Mulliss, 
Isle of Wight. 

10,990. TusuLous Bo1ters, D. Purves and A. Blechyn- 
den, London, 

10,991. Sounpino Boarps for Pranororte, C. Mand, 
London. 

—. Hanoine Picrurss, &., L. E. Amedroz, 


mdon. 

10.998. Loosznina and Dryina Yarn, J. T. Blass, 
London. 

10,994. NaIL-MAKING MacHINERY, P. Schrader, London. 

10,995. Launpresses’ Dryina Cace, M. E. Brockle- 
hurst, London. 

10,996. Knirz for Parino Fruit, &c., E. A. Jeffreys, 
London. 

10,997. Packer Makino Apparatvs, E. Ames and C. T. 
Marzetti, London. 

—_, ComBrxep Brusu and Comp, C. de N. Hoagland, 

ndon. 

10,999. Fotpino Box, E. Slight and Clarke, Nickolls, 
and Coombs, London. 

11,000. AnomntING Device, H. H. Lake.—(Z. Schacfer, 
Germany. 

11,001. Wire Matrresses, W. McLaren and H. E. 
Brown, London, 

11,002. Show Cass, C. Adler and F. Heinz, London. 

11,003. Drizp Hops Cootinc APPARATUS, H. W. Joyce, 
London. 

11,004. Construction of Sutps or Vesseis, A. Heeren, 
London. 

11,005. Recerracte for MarGaring, The Home and 
Colonial Stores and A. M. Gilfillan, London. 

11,006. Bitters for Prttar Reins, W. Hampson, 


mdon. 
11,007. Dryinao Gummep Papers, &c., C. Hassam, 


mdon . 

11,008. Prorective Paps, G. Padmore, jun., London. 

11,009. SHutrte Praners, W. P. Thompson.—(J. M. 
Newton, United States.) 

11,010. Matcu-Boxes, D. H. Fisher, Live 1. 

11,011. Buixp Ro.uers, J. Moore and F. B Bellhouse, 
Manchester. 

11,012. Fastenixe Devices for Cuairns, W. A. Wright, 
Liverpool. 

11,013. Sizino Yarn, J. Maag, Liverpool. 

11,014. Sash Fasteners, G. Murphy, London. 

11 oe of Cuairs and Tasies, &., J. Corp, 

mdon. 

11,016. Disues, T. Gutmann, London. 

11,017. Rartway Cuarrs, J. J. Hayman, London. 
a, Postat Enve.ores, J. Henderson, jun., 
ndon. 
11,019. Uriiisinc Spent Hops, A. Egestorff, London. 

11,020. Tires, J. W. Armstrong, London. 

11,021. Counter, C. Brunner, London. 

11,022. ALTERNATE CuRRENT Rectiriers, 8. Z. de 
Ferranti, London. 

11,023. Appliance for Use by Lapigs, J. Wills, 
London. 


7th June, 1894, 
11,024. Automatic WEIGHING MacHunes, E. C. Chard, 
on. 
11,025. Toy Racecourse or Track, D. C. B. Griffith, 
London. 
~~ = Srorrimc Boxes, C. L. E. Melsom and A. 8. 


son, London. 
ue. * ~gueaanaa R. T. 8. Reund and G, W. Reading, 
mn. 
11,028. Measurinc and Reaisterrnc, W. Lindsay, 
anchester, 


— PNEUMATIC Tings for Bicycies, W. Purdon, 
11,030. Mountinc AXLEs on VeHICLEs, E, Murgatroyd. 
Bradford ‘ — 


11,081. Sewine and other Macuings, L. Lindley, 
yg ome 

11,082. Hanpies for Fryinc-pans, &c., E. Stevens, 
Birmingham. 

7 Reets for Reevinc Yarns, M. Montgomery, 


‘ax. 
ll ae ya App.iance for Putters, C. Helliwell, 
effield. 

11,0385. 
Birm: 

11,036. Piercina Metats, M. B. Gisborne and C. 
Fielden, Birmingham. 

11,087. Ouruany, 2 T. Deakin, E. G. Reuss, and A. B. 
Ball, Sheffield. 

ll Se ALPHABETICAL Maran for Books, J. Stannah, 


Om Lamp and other Buryers, J. Hinks, 
ham, 


on, 
11,089. Stop Motions, P. Smith and 8. Ambler, 
ndon. 
11,040. CLEANING Sitver, Brass, &c., F. E. Medway, 
Bridgwater. 
11,041. Root Grussers, P. Duncan.—(D. Duncan, New 
Zealand, 
11,042. Hanppitis, &c., G. J. and H. C. Miller, 
Mitcham, 


11,043. TRANSPARENT ADVERTISEMENTS, A. Martyn, 
London. 

11,044. Arracnincand Deracuinc Castors, J. A. Crane, 
Handsworth. 

11,045. Drivixe Gear for Bicyciss, &c , T. 8. Payne, 
Swansea, 

11,046. _— Apparatus for Enaings, C, Barker, 

orfolk, 

11,047. CourNinc Mix for Burter, 8. H. Wright, 
Monmouth, 

ue. | Borer for Heatinc, J. Bryant, Walton-on- 


es, 
11,049. Venicies, C. R. Garrard, T. W. Blumfield, and 
A. Fairley, London. 
11,050. Test Lens and Hotpers, C. Hunt, Belfast. 
11,051. Urensits for Srzam Cooxine, T. A. Cooke, Bir- 


mingham. 
11,052. Drittinc, Babcock and Wilcox, Ld., and O. 


Harmer, Glasgow 
— Meta. Foupinc Tasixes, &c., A. Epstein, 


iw. 
nee Hyetenic Dryine Device, K. L. Sandrowski, 
Ww. 
11,055. MeTauuic and other Batts, E. Bates, Wolver- 
pton. 
1 Raitway Waaon for Gratin, W. H. Hutchinson, 
ull, 
11,057. Warer Inpicators or ALARMS, C. H. Hatch, 
mdon, 
11,058, FLower and Fern Por Sranps, J. G. Hall, Bir- 
mingham, 
11,059. Varyine Current Frequency, H. A. Rowland, 
London. 
11,060. Work Boxes, J. R. Mally, London. 
— Coverinos for FLoors and Starrs, P. H. Baily, 
on, 
11,062. CaNpLE-HOLDERS, C. E. and T. H. Green, 
London. 
11,068. Ramway Carriace Doors, J. P. Callard, 
London. 
11,064. VeLocrrgpgs, C, A. E. T. Palmer, London. 


11,065. Wasustanps, F, W. Golby.—(M. P. Vassilion, 
Turkey ) 





11,066. ALaRM Letrer-Box for Orrices, J. Murphy, 


mdon, 
11,067. Spgep InpicaTors, T. Shepherd, London. 
11,068. MzrHops of Drivina Cyroies, T. Shepherd, 


don. 

11,069. SusMaRine TeLecrarH Cases, A. Muirhead, 
London, 

11,070. Stoprine and Srartinc Tramcars, T. South- 
gate, London. 

11,071. Suirts, C. R. Parker and the West of England 
Linen Collar Manufacturing Company, London. 

11,072. Heex, N. L. Jacobsen, London. 

11,078. Cravats, E. Schannen, London. 

11,074. Wave Moror Apparatus, T. Tubini, London. 

11,075. Puncninc and SHearine Presses, R. Allen, 


ion. 

11,076. Unive Receivers, J. Liitje, London. 

11,077. Dygzinc Woon, B. Hoffmann, London. 

11,078. Apparatus for Games of Sxi11, P. A. Mercié, 


London. 
11,079. Gas Stoves, R. Haddan. —(L. Dathis, jun., 


nce. 

11,080. Fastenines for Frexiste Hose, E. E. Gold, 

ondon. 

11,081. Cusnions, H. H. Lake. —(Z. S. Washbura, 
United States ) 

11,082. Sprvpues for Spinwinc Macuines, H. H. Lake 
—(H. H. Ham, A. W. Crossley, and C. F,. Brown, 
United States ) 

11,083. Sappites of B:cycres, J. A. and H. A. 
Lamplugh, London. 

11,084. SHetrers, A. J. Boult.—(C. B. Rollwiinde and J. 
Fabrik, Germany ) 

11,085. 
London. 

11,086. Weatuer Srrips, E. C. Ellis, London. 

11.087. Bopsins for Sewinc-MACHINE SHvttves, H. A. 
Bates, London. 

11,088. Macuine for Currinc Meta.s, W. W. Hulse, 
London, 

11,089. Feepinc Printinc Macuiyes, E. A. Pallister 
and The Pallister Syndicate, Ld., London. 

_—. Fitterinc of Water, ©. E. Chamberlain, 


on. 
oo Screw Proreciers, W.J. Snape and N. Miller, 
mi! 


KING Devices for Cycies, F. Eason, 


on. 

11,092. Removine Fisre from Cotton Szep, R. Silcock, 
London. 

_—- New or Improved Facine Brick, M. Villaret, 


on. 

11,094 ProrocrapHic Cameras, M. A. Weir, London. 

11,095. Surps and Vesseus, C. D. Nottbeck, London. 

—, Breecu-Loapine Toy Guys, H. W. Holland, 

mdon. 

11,097. Disinrectants, 8. Pitt.—(La Société Anonyme 
de l'Institut Raoul Pictet, Switzerland.) 

11,098. Maxine Botts and Rivers, H. H. Lake.—(7he 
Firm of Macchi, Izar, and Co., Italy ) 

11,009. Apparatus for Supp.yine Disinrectants, H. 

ceCallum, London. 

11,100. Erecrric DentaL Apparatus, F. N. Denison, 
London. 

11,101. ExpLosion Enaines, G. Howard, E. T. Bousfield, 
and T. A. Bastin, London. 

11,102. Macuine for PLuckinec Petts, J. W. Sutton, 
London. 

11,103. AxLe Boxes, D. J. Morgan, London. 

11,104. Enve.ores, J. C. Gomm, London. 

11,105. Fexruies for Wakino Sricks, C. F. Dean, 
London. 

11,106. Batu Castors, J. Bewley, London. 


8th June, 1894, 


11,107. Winpow Biixp Mount1xo, G. Benson, Belfast. 
11,108. Starter for Gas Encines, E. 8. Davis, Bir- 


mingham. 
11,109. Rop Rrxa, W. Neill, London. 
11,110. Wire Fasrics, W. Waterhouse and T. W. 
Blantern, Birmingham. 
11,111. Steam SreeRine Gears, J. Pollock, Belfest. 
11,112. Lurricatinc Spunpies, J. and R. 8. Dawson, 
radford. 
11,113. BrtuiaRp TaBxgs, J. D. Miller, Dundee. 
11,114. Borrte Storrers, W. Barker, Newcastle-on- 


Tyne. 
11,115. DupLex Pressure Cavags, J. Thomas, Bristol. 
11,116. Pweumatic Tirg, H. 8. Phillips, Manchester. 
a: Cover for Fiurp Container, R. T. Baines, 


eeds. 

11,118. AERIAL SERPENTINE Raitway, H. Eachus, 
Cheshire. 

11,119. Perrotzum Enotes, P. Lazar, D. Banki, and 
J. Csonka, Manchester. 

11,120. KaLerposcoric ADVERTISER, H. Cunningham, 
Newcastle-on-Tyne. 

11,121. Notation of Music, H. K. Bromhead, G Ww. 

11,122. FeatHeR Pronc Garpen Fork, J. J. Dicks, 


Trowbridge. 

11,123. Prorectine Locks, B. W. Wells and M. Martin, 
Glasgow. 

11,124. Cookine and Warmine Stovss, E. J. Thacker, 
Birmin, 


gs: 
11,125, ATTACHMENTS for SkiRTs and Bopices, J. Bird, 
Cardiff 


11,126. DisINFECTING Drains and Sewers, J. Arnold, 
Devonpo! 
=. CLoser Pans and Traps, Ryan Brothers, 


ndaon. 
11,128. Giucrne, E. H. Wild, Oldham. 
11,129. Cycie GeaRino, J. Kerr, Glasgow. 
11,130. ManiroLp Macuine Fy.e, H. C. Biette, Bir- 
mingham. 
11,181. CoLLapsiBLE Fioatine Dock, J. Schofield, 
London. 
11,182. PortaBLe Give Pots, &c., J. J. Royle, Man- 
chester. 
11,183. Launpry Irons, J. J. Royle, Manchester. 
ll ene Picture Frame Movtprxes, A. W. Loveland, 
mdon. 
11,185. Apparatus for Heatinc Water, E. Irons, 


01 pton. 
11,186. Exectric Distrisution Systems, R. Wood, 


London. 

11,187. Transrer Desicns, H. Mueller and H. de 
Grousilliers, London. 

11,138. na Iron and Sree., F. Siemens, 
London. 


11,139. Macazint SMALL-ARMs, A. Mieg, London. 

11,140. Entomotoaicat Pins, H. G. Knaggs, London. 

11,141, Inpra-RUBBER EraseR and Howper, H. P. 
M » London. 

11,142. Piston-rop and Gianp Pacxtne, J. Walker, 
London. 

11,143. ALARM CLocks, F. Sharpe, London. 

11,144. HoLtow Sucar Toy Manvractvr:E, A. Sharples, 


iv 

ee. MOKE ConsuMING Apparatus, T. T. Vernon, 
vel 

11,146. Parnrers’ and Parnters’ Lamps, A. J. Reburn, 
anchester. 

11,147. Mar Ro.usrs, T. Salt, Liverpool. 

11,148, SoLpERING ALUMInium, W. P. Thompson.—(0. 

Nicolai, Germany.) 

“i. Door-mat Guarps, A. Mills and J. A. Mills, 

pat 


don. 
11,150. Duprtex Pumpine Apparatus, P. F. Oddie, 


mdon . 
11,151. Tap for Cuampaane, &c., F, A. E. Croker, 
London, 
11,152. Construction of Oraans, P. R. 
mdon, 
11,153, Suprtyina Frep to Horses, T. Rowland, 


Harrison, 


ndon. 

11,154. CaiLy’s Suprortina Bett and ATTACHMENTS, 
F. Glover, Pendleton. 

es &c., Lanp, F. H. P. P. Oram, 


on. 

11,156. LenatH Inpicator, J. W. Woods and D. I. 

Barnett, London. 

11,157. CoLourrnc Marrers, 8. Pitt.—(Z. Cassella and 
Co., Germany.) 

11,158. Connecting GutTrer and DiscHarcE PPEs, 
®. F, Hutchins, London, 





11,159. Forminc Paper Mareriat Boxes, W. Love, 


mdon. 

11,160. Starntine E.ecrric Motors, H. W. Ravenshaw 
any m, Anderson, and Goolden, 

2 Brakes for Ramway Wacons, J. E Ward, 


n. 

11,162. Apparatos for DistrisuTinc Stamps, V, J. 
Feeny, London. 

11,163. Gas Burners, H. Defries, London. 

11,164. Om Cooxine Stoves and Ovens, ©. Toope, 


Lon 
11,165. Rance Fixper for Guwyeny Purposes, G. 


Henebery, London. 
sp, PHoTo - ENGRAVING, R. Sanson - Grimoin, 


on. 
11,167. Biastinc Cartrripces, W. T. Chamberlain, 


mdon. 

11,168. Maxine Sopium, H. H. Lake.—(Metal/gesell- 
schaft, Germany. 

11,169. Securninec the Joints of Fisuina-rops, T. 8. 
Porter, London. 

5 Sream for Motive-power Enornes, D. Joy, 


on. 

11,171. Measurinc Liquips, H. E. Burgess.—(J/. 
Margossoft, Egypt.) 

7 Fasteninos for Boots and Sxoes, E. Mansfield, 


11,173. Dererminine the Stasiuity of §n' Ps, G. John- 
stone, London. 
11,174 Printinc on Vetvet, &c., H. Botschen, 
London. 
11,175. Wire Fencina, C. E. Websterand J. F. Echlin, 
ndon. 
9th June, 1894. 


11,176. Preservixec Fisn in Tivs, H. Thcmpson, 
Lo 


mdon. 

11,177. Faicrion Ciutcues, J. R. Churchilland F. G. 
Seeley, Essex. 

11,178. Distrisutine Carbs, C. H. Guest and 8. Hos: 
sell, Birmingham. 

11.179. ATTacHING Skirts to Watst-banps, F. Hol- 
brook, Derby. 

11,180. ATTACHMENT for ALARM CLocks, R. Stephens, 


ristol. 

11,181. TrpaL Motors, W. Sykes and C. H. White, jun., 
London. 

11,182. Gearinc Wueets, A. H. and 8. E. Blakemore, 
Birmingbam. 

11,183. CaseMENT, J. H. Cartland and J. Lilly, Bir- 
mingham. 

11 184. Doon Boxt and Inpicator, J. H. Cartland, 
Birmingham. 

11,185. CrrcuLatine WaTER in Borers, L. McIntyre, 
London. 

11,186. Fire-rscapes, T. Seaton, Newcastle-on-Tyne. 

11.187. Stgam Tursines, R. Paterson and M. Paterson, 
Glasgow. 

11,188. Sewace Puriryixc Materias, J. E. Keirby, 
Manchester. 

11,189. DetracuaBLe Pywevmatic Tire, A. E. Grey, 

anchester. 
11,190. Gas or HyprocaRBon Enorxes, E. Butterworth, 
oc le. 

11,191 Furniture Castor, J. B. Dunn and J. McCon- 
nell, North Shields. 

11,192 SHapinc SmaLL MetaLiic ARTICLES, W. Hal), 
Birmingham 


re ‘i 

11,193. Device for Suprortinc Cycizs, T. Browett, 
Manchester. 

11,194. Apparatus for Measurine Liquips, E. Jagger, 
Manchester. 

11,195. Skate, J. M. Chambers, London. 

11,196. Fishinc Rops and Reexs, G. L. Scott, Man- 


chester. 
eo Cooxine and other Rancgs, J. Nuttall, Roch- 
le. 
11,198. Macuines for Wasuinc Portatogs, J. Nuttall, 
Rochdal 


e. 

11,199. RarLway Time TaBies, J. and W. Townsend, 
Exeter. 

11,200. BEvELLING PLang and Boarp, A. W. Penrore, 


London. 
11,201. Cuz Tips, J. Dunn, jun., and J. H. Fowler, 
ow. 
11,202. Grvinc Motion to Macuinery, C. J. Eyre, 
ndon. 
11,203 Mam Cart and Bassinetre, J. Harrop, Man- 
chester. 
11,204. Lawn Ro.ier, A. Sugden and J. de Munton 
London. 
11,205. Guns, V. I. Feeny.—(W. H. Ostrander, United 
t 


States. 
11,206. Strainine Puxp, T. Torrance and J. H. Howell, 
ndon. 
11,207. Stoves, J. J. Royle, Manchester. 
11,208. Inrusine and Decoctine Tea, A. D. Garbutt, 
Sheffield. 
— Macuinery for Curtinc Coat, J. B. Alliott, 


mdon. 
11,210. Van Covers, A. C. Moore and J. Austin, 
Londo: 


ndon. 

11,211. ELEcTRICAL SIGNALLING APPARaTus, W. Grimes, 
London. 

11,212. Teapots, W. P. Thompson.—(W. K. Haynes, 
United State.) 

11,213. TRANSPORTING ARTICLES, W. P. Thompson.— 
(C. Heer, Germany ) 

11,214. Toy, W. P. 1hompson.—(J. Steppan, Germany.) 

11,215. Borine Burrons, W. P. Thompson.—(F. J. Bar- 
tosch, Germany.) 

11,216. Manvracrure of Hyprazing, &c., A. Wohl, 


London. 
11,217. Trap for Mice and other Anmats, G. Diggins. 

mdon. 
11,218. Rartway CaRRiaGE WHEELS, H. Sichelschmidt, 

ndon. 
11,219. Sockets for Erecrric Lamps, C. A. Hussey, 


ndon. 
11,220. Watcuman’s SHot-proor Box, 8. E. White, 
London. 

11,221. Macuine for WasHina, H. R. Ward, London. 
11,222. WaTEeR-MoToR and Fan, W. H. Rucker, 
London. ; 
11,2238. Fitterrnc Lusricatinc O18, A. Thiele, 


London. 

11,224. Receprac.es for House Reruse, A. H. White, 
irmingham. x 
11,225. Exectric Lamps, H. Bevis and H. Hirst, 

London. 
11,226. Apparatus for Evaroratine, D, B. Morrison, 
London. 


11,227. MANvuracture of Jackets, F. J. Nicholls, 
Londo: 


n. 

11,228. Bapy WaLkeER, P. H. J. Willis.—(N. Braddish 
and J. Wilcox, United States.) 

11,229. Stix Furnace, P. R. J. Willis—(7. W. 
Chamberlain and EB. L. Agan, United States.) 

11,230. An Improvep Vics, P. R. J. Willis.—(J/. M. 
Lewis, United States.) 

11,231. Locomotive Enoines, J. Ashworth and J. 
Ashworth, jun , London. 

11,232. ManoracTurE of Grass Bais, W. H. Brad- 
shaw, London. 

11,2338. Manuracture of Zinc Oxipes, A. Crossley, 
London. 


11,234, Musica Instruments, F. A. Richter, London. 


11,235. Gearina of Vetrocipepes, &¢c., A. Doig, 
London. i 
11,236. Maxine Wrovant Iron Wueets, A. L. 


Schmidt, Germany. 
11,237. Lona-arm, C. Heirons, East Twickenham. 
11,288. Box for Tareaps, J. A. Riley and EK, Tyrrell, 
London. 
11,239. Pince-NEz or Fotpers, M. E. Turner, London. 
7. Roap CaRRIAGEs and other VEuIcLEs, W. Doig, 
ndon. 
11,241. Exrecrric Lamp, F. R. Boardman, London. — 
11,242. Spzep InpicaTor, D. Young.—{Z. Boulier, 
France. 
11,248. MANUFACTURE of HorsEsHOE Nails, J. L. Pupier 


mdon. 
11,244. Drivine-cear for Bicycues, H. H. Lake,—(0 
W. Schaum, United States.) 
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11 245. Macutves for Cuganinc Knives, E J. Nautré, 
London. 


llth June, 1894. 


11,246. Rurce Rack, A. A. Tyler, London. 
11,247. Gear for Crores, H. J. Lawson and W. Phillips, 
atford. 

11,248. Excavatinc Macutnery, H. J. Coles, London 

11,249. Gear for Cycies, W. Devoll and W. Devoll, 
jun., Birmingham. 

11,250 Warpine Macuwyes, T. Singleton, Halifax. 

11,251. Corron Macuinery, L. Hargreaves and T. 
Gordon, Halifax. 

11,252. Srsam Roap-pick, O. Viveash, Northleach. 

11,253. Boats, G. F. Whitmore and W. H. Whitehead, 
Cambridge. 

11,254 Prinrep Lace Curtain Fasrics, G. B. Behrens, 
Manchester. 

11,255. FitTeRInc ARRANGEMENTS, W. Evans, Man- 
chester. 

11,256. Gas Carsuretrtinc Apparatus, J. Ormerod, 
Manchester. 

57. Tuck Szwixe Macuines, W. Bowden, Man- 

chester. 

11,258. Lawn Tennis Racket, G. Goldthorp and H. E. 
Hodgsoa, Yorkshire. 

11,259. Securnuse Raitway Raizs, R. Stanley, Ashton- 
under-Lyne. 

11,260. Sarery Pin Surevps or Covers, F. Holbrook, 
Derby. 

11,261. Om Escives, J H. Hamilton, Nottingham. 

11,262. Cyc_e Tor ciips, A. W. Gamage and A. E. 
Charter, London. 

11,263. Hatr-cuRLING Appliances, W. Pearce, Bir- 
mingham. 

11,264 Paper Makinc, J Hargreaves and T. R. 
Rewlett, Manchester. 

11.245. Hawsom Cass and other Veuicies, G. H. 
Croker, Liverpool. 

11,266. Derrick Cranes, F. G. M. Stoney, Glasgow. 

11.267. Poncursc Macuines. A C. Vice and The 
** Single Stroke” Punching and Eyeleting Machine 
Company, Ltd., Nottingbam. 

11,268. Caary, D. Taylor. Liverpool. 

11 269. Umprecias, W. Carr, Manchester. 

11,270. Comsrnation Dru, F. H. Wright and C. 

Kl'ison, Derby. 

271. Sernnino Tops, J. Lane, Salop. 

VeTERINARY THERMOMETER, C. Haase, Berlin. 

4 Steam Borvers and Furnaces, J. Walker, 

Glasgow. 

11274 Toveres for Buast Furnaces, J. D. Wilson, 
Glasgow. 

11,275 Sarery Winpow, F. Scherrer, Germany. 

11,276. Ececrric Incanpescent Lamps, R. Langhans, 
London 





11277. Cooke with Om, Fletcher and Phillipson, 
Dublin. 
11278. Iscanpgscenr Gas Licut, M. Horwitz 


London. 

11,279. Instrument for Trixectinc ANGLEs, L. von 
Koppen, London. 

11,280. Jowstine Evectr’c Conpuctors, W. Geip |, 
London. 

11,281. Corset Fastevers, 0. Gross2.—( Messrs. Frank 
and Herz, Germany.) 

—, Liq 1p Distrisutine Stopper, C. E. Couzens, 

ndon. 
11,283. RoturG Mitxis, P. Knobel, London. 
11 28%. Spzep Inpicators for Cycizs, W. R. Dean, 


maon. 
11,285. Variable Sprep and Power Gzak, L. L. Grouse, 
London. 
11,286. Arc Lamps, H. C. L. Holden, Woolwich. 
11,287. Spoke Arvuster and Nuipp.e Key, E. Barnes, 
Birmingham. 
11,288. BuLLET-REsIstTING Device, T. S. Martin, 


London. 

ae and other Ovens, F. Dye and J. Wells, 

mdon. 

11,290. ZrrHER Roxes, W. L. Sanderson, London. 

11,291. Hypravuiic Lirrs, J. 8. Stevens and C. G. 
Major, London. 

11,292. Sream and other Motive Encrngs, W. Smith, 
London. 

a eee for Heatinc Borruss, L. Schafer, 

mdon. 

11,294. Corset Fasteninos, P. Meyer, London. 

11,295. Compounp, G. H. Richards, London. 

11,296. Compounp, G. H. Richards, London. 

11,297. Compounps for Usz in Horticutrure, G. H. 
Richards, London. 

11,298 CurTtine Carr pakp, A.J. Boult —(Z. Saltzkorn 
and L. Nicolai, Germany.) 

11 299. Beakes for Bicycies, G. A. and R. Parry, 
Liverpwl. 

11,300 Devices for Frre-arms, &c., E. Dragoumis, 
London. 

11,301. Gearinc, W. P. Thompson.—(W. Harrisson, 
France ) 

11,302. Gas Burvers, W. P. Thompson.—(4. Weber 


and Co., Germany 








11 393. Lever Commutators, &, E Dragoumis, 
London. 

11 304. KixpzRGaRTEN T«wieT, &., E. M. Bell, 
London. 

11,305. PaotocrapHic Cameras, W. J. Greatorex, 


London. 

11,305. KweeLtnc Mats for Hovsemaips, R. H. Bishop, 
Lon jon. 

11.307. TazaTMEnT of NickeL Ores, &c , C. Hoepfner, 


London. 

11,308. Pius, &c., H. Miiller and A. D. Spindler, 
London. 

11,30). Pensotpers, H. E. H. Norman, London. 

11,310 Maturinc Wave, H. H. Lake.—(P. W. Soth- 
mann, Germany ) 

11,311. Daivinc Gear for Venictes, A. T. Porter, 

mdon. 

11,312 AccumutatTors, H. H. Lake.—(La Société Blec- 
trogenique, France.) 

11,313. Vatve Gear, N. Browne.—(G. Honneger, Ger- 
many 

11,314. Toy, F. Calder, jun., London. 

11,315. BituiaRp and similar Tastes, J. Forman, 


London 
11,316. Cutrers for Firewoop Sticks, C. F. Parsons, 

mdon. 
11,317. VENEER-MAKING MacuInE, G.Schrettenbrunner, 


on. 

11,318. MovasLe Screens for Winpows, K. E. Wolf, 
London. 

11,319. MecuanicaL Instruments, &c., R. Jentzsch, 
London. 

11,320. TeLecrapus, &c,H. H. Lake.—(M. J. Pupin, 
Onited States 

11,321. Sprines for Pistons, &., W. E. Frith, 
Sheffield. 

11,322. Fioorn Cieantnc AppLiance, D. K. Inglis — 
(—. Hardcastle, Australia ) 

11,323. TRansmitrinG SicNats, A. Muirhead and A. 
Fraser, London. 

11,324. Treatinc Corzon-szep Om, F. B. Aspinall, 
London. 

11,325. Apaptisc Guns for Use with Mr1aTuRE 
aga E. W. Lloyd and A. G. Hadcock, 


on. 

11,326. AppLiance for Breatuinc under Water, H. 
MacColl, London. 

11,327. Cuimney-sweerinc Device, F. Hoare and C. 
Thomas, London. 

11,328. Game, H. Fuller, London. 

11,329. CaiLDREN’s Bens, M. Slater and C. H. Binning- 
ton, London. 

11,339. Game, H. Fuller, London. 

11,331. Mounstine Psotocrarus, J. G. Armstrong, 


mdon. 
11,332. Om Lamps, C. E. Halls, London. 


11,333. Psyeumatic Frame for Cycixs, L. 8. Haskins, 
London. 


ll ver REPAIRING Canep Cuarrs, &., A. Thonet, 


mdon. 
11,335. CanDLE SHapE Hoip C. Adams-Randall, 
London. a 


11.336. BunG-HOLE Boxes, K. Uesseler, Germany. 

11,387. Buoys, E. A. Filby, London. 

11,338. Evecrric Sienauine, C. M. Houghton.—(/ F. 
C. Rich, United States ) 


12th June, 1894. 


11,339. CrigaRETTE Papers and Howpers, L. Hoffer, 
1 ondon. 

11,340. Rounpapovuts, J. W. Waddington, Leeds. 

11,341. Hyorenet Hanpie-nar, 8. Burt, London. 

11,342. Soupptyise Arr to Furnaces, W. Bracewell, 
Chorley. 

11 343. zzLE, E. A. Anderson and A. Anderson, 
Sunderland. 

11,344. PeRroraTinGc Paper, E. J. Hurlstone, Bir- 
mingham. 

11.345. Tops for Gutty and other Traps, P. Mooney, 
Manchester. 

11,346. CanpLe SHapks, B. M. Drake and J. M. Gorham, 


London. 

11,347. Tennis Rackets, C. M. Wilson, Liverpool. 

11,348. AncHor, J. Rollason, Bristol. 

11,349. CoaL-GeTrina Appiiances, R. J. Wallwork, 
Manchester. 

11,350. Apparatus for Tittrnc Casks, &c., J. Cooper, 
Manchester. 

11,351. Kwyitrmyc Macuines, J. A. Claripgburn, 
Nottingham. 

11,352. Bicycte Tires, T. Tattersall and J. Wi'son, 
Halifax. 

11,353. His: of Crctg, &, WHeers, J. McLachlan, 
Glasgow 

11,354. Furnaces for MeTaLLuRGicaL Purrosgs J. 
Wilkinson, London. 

11.3855 Meat Stanp, G. G Dent, London 

11,356. Sprinc Door Caicuss, J. P. Bayly.—(C. H. 
Paxson, United States ) 

11,357. Ferp-waTeR Heater for Borers, J. D. Karani, 

anchester. 

11,358. ApsusTaBLE Screw Keys, E. Tilston, Man- 
chester. 

11,359. CoLtLapsrpLe Crates, J. Bevan, Manchester 

11,360. Macuine for Cuttine Cuegse, J. O. Elliott 


Glasgow. 
11,361. Fotpinc and Macazine Guns, A. Burgess 


asgow. 
11,362. Cappie Bacs for Gotr CLuss, C. Ashford, Bir- 
mingh«m. 
11 36%. Spoke Nippies for Cycte Wuee.s, G. Taylor, 
Covevtry. : 
113°4. Dynamo-ELEecTRIC Macuixes, W. Lowrie, 


mdon. 
— Gas and Om Motor Enoines, &c, J. P. Lea, 
ath. 

11.366. Catt and Wanr Inpicator, F. H. Gordelier, 
Bournemouth. 

11,367. Mernop of Srorrerine Borrt.es, J. McCullagh, 
Dublin. 

11 368. Dryinc Fasrics, H. Wylie and R P. Torrance, 
Glasgow. 

11 369. Motors, E. Wiseman and J. Holroyd, Man 
chester. 

11,370. System of Heatinc Buitprnos, C. E. Alger, 
New : 

11,871. Pseumatic Tires for Cycies, C. F Newman, 
London. 

11,372. Trer, G. H. Kirkbv, Nottingham. 

er TURN-WREsT and other PLovcus, R. Bawden, 

von. 
11,374. Topacco Pirgs for Smoxixec, W. Ireland, 
w 


11 375. Copyixe Presses. W. Ireland, Glasgow. 

11,376. Miners’ Picks, W. Seedhouse and R. Norbury, 
Sheffie'd. 

11,377. Vacuum Pumps, E. D. Chaplin, London. 

11.378. Neutrauisinec SHocks, Davis and Co., and J 
Hopkins, London. 

11,379. Batt Bearines, P. Davies, London. 

11,380. ConpEnsErs, B. A. Dobson and W. A. Openshaw, 
Manchester. 

11,381. Banp for Pysumatic Cycie Tires, H. Stocks, 


ion. 
11,382. Macuivery for Beve.iine Gass, W. O. Bailey, 
London. 
11,383. Hotpinc Garments while Sewrno, B. Dukes. 
—(Fuchs and Rosenberger, Germany.) 
11,384. Manuracture of Cement, W. H. E. Boulton, 
Liverpool. 
“oo Sprinc Bearinos for WHEEeLBarrows, T. Ingle, 
ndon. 
11,386. Testinc Cricket Batts, 8. R. Jackson and E. 
Peate, London. 
11,387. PHorocrapHic Cameras, H. Hill and A. L 
Adams, London. 
11,388. Fivurm Pressure Governor, W. Hoffman, 
ndaon. 
a. Tor-cLips for Cycie Pepats, 8 C. Wooldridge, 
on. 


ndon. 
4 WATERPROOFING CaRTRIDGES, F. W. Oliver, 
ndon. 

11,391. PHotocrapnic Suutrer, H. Thiébeauld-de la 
Croueé, London. 

11,392. Batt Bearines for Putters, &c., M. Wogan, 
London. 

11.393. Preservine Mitk, Cream, &c , W. F. E. Casse, 
London. 

11,394. Locks, H. A. Dunmore, London. 

11.395. Transmittinc Power, D. C. Frazeur and F. W. 
Barker, I ondon. 

11,396. AsH-pans and Sirrers for Fire-crates, J. 
Stephens, London. 

11,397. Looms, Brintons Limited and T. Greenwood, 


mdaon. 
11,398. VaRNisH for Viotins, W. G. Murray, Clacton- 


on-Sez 

11,399. Deapenrnoc Suocks, A. J. Boult.—(H. Farjas, 
France.) 

11,400. Sarety Stirrup, W. P. Thompson.—(P. L. 
Ehler, Germany.) 

11.401. Mos-caps and Bonnet-sHapes, W. Cass’ 
London. 

11,402. ATTacHiING FILLETs to Carps, K. Goldschmidt, 
Manchester. 

11,40?. Nur Fiyisuinc, &c., Macuine, G. Dunham, 
London. 

11,404. gue Music by Diacrams, E. McGuinness, 

ve 


poo! 

11,405. Hanoine or Disninc Puares, R. P. Doxford, 
London. 

11,406. Hoops, W. P. Thompson.—(B&. Maack and F. 
Loh, Germany.) 

11,407. Puncninc and Strampmsc Macuine, [A. J. 
Boult.—(B. Saltzkorn and L. Nicolai, Germany.) 

11,408. EXHIBITING ADVERTISEMENTS, W. Oschwald, 


ndon, 
11,409. Lockinc Cycies and Venicies, W. Dyer, 
ndon. 
11.410. Burnixe Liquip Hyprocarzons, T. Burrows, 
mdon. 
11,411. Lace, E. Malhére, L. Malhére, and A. Malhére, 
London. 


11,412. StapLinc Macuines, W. L. Wise.—(A. F. Smith, 
A. Seaver, and W. 8. Hamm, United States.) 


11,413. AgRiaL Locomotion, &c., C. Casalonga, 
mdon. 

11,414. Unpercuttina Coat, A. W. and Z. W. Daw, 
London. 


11,415. CarriacEs, W. Eastgate, London. 
11,416. Dress and other Fasreninos, B. 8. Young, 


London. 
11,417. DentaL and other Cuarrs, A. W. Browne, 


mdon. 

11,418. TeLeprones, J. E. Kingsbury.—(Zhe Western 
Electric Company, United States.) 

11,419. Wares Evevators, J. Y. Johnson.—(The Auto- 
matic Water Tank Company, United States.) 

11,420. Trarpine Fires, J. Y. Johnson.—(&. Hayden, 
United States.) 

11,421. Knittina Macuinery, L. N. D. Williams and 
R. W. Scott, London. 

a >and Saws, H. Adam and H. Boldt, 

mdon 





ll 428. Muaxs for Draivinc Warer-wueets, T. Hill, 
mdon. 


| 11,424. Mouse-rraap, W. B. Andrews, London. 
| 11,425. Hooxs and Eves, J. F. Schoeppl, London. 
11,426. Apparatus for Cootinec Give, P. C. Hewitt, 


London. 

11,427. Lie Kixys, J. W. O'Connell and B. F. Hillery, 
London, 

11,428. Snap Hooks, J. Pickett, London. 

11 429. Wasn for Pants, E. Clement, London. 

11 430. Pickers for Looms, W. A. Beney.—(J/. Seddon, 
Germany ) 

11,431 Tacuers for Boots and Sxoxrs, W. Fletcher, 
London. 

11,482. Licutinc Rattway Carriages, G. N. Stock- 
man, London. 

11,4338. Lupricator, T. J. Bass and C. Andrews, 
London. 

11,434. Horse-cottars, J. Péronnet and H. Danton, 
London. 

11.435. AuToMaTic Macnine Guys, O. W. Bergman, 
London. 

11,486. Automatic GavcGe-GLass VaLves, A. Osen- 
brick, London. 

11,437. Miners’ Lamps, C. Richards, London. 

11,438. Borries, J. Boyd, London. 
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11,489. Evecrric Inpicator, H. J. Wagg, London. 

11,440. Warer Gavogs, G. H. Wall, London. 

11,441. Quick-FIRING Batt CarRTRupGE, F. W. Wright, 
Manchester. 

11,442. Fretp Sxercutne Boarps, G, A. Lewes, Cam- 
berley. 

11,443. um Brusues or Brooms, R. P. Gerland, 
London. 

11,444. Deracnasce CarLp’s Cuarr for Bicycie, W. H. 
Livesey, Edenfield, near Bury. 

11,445. ApsustaBLe Brartinoes for Looms, C. C. How- 
land, Hyde. 

11,446. Wasuino Apparatus, J.S Stubbs, Manchester. 

11,447. Fornaces, J. J. W. Carr, Birmingham. 

11,448. Court Gor r, P. M. Riach, Great Yarmouth. 

1',449. RapipLy INsertiInG SeeciaL News in Papers, 
C. Parsonage, Liverpool. 

11 450. BorLer Sarety Vatves, J. A and 8. Fletcher, 
Manchester. 

11,451. Sesrinc Borties, J. Raab and F. Bingler, 
Manchester. 

11 452. Conpuctors, R. E. B. Crompton and H. J. 
Dowsing. London. 

11 458. Fiat or Dome Sitverep Grass, E. H. Hodson, 
Birmingham. 

11,454 Pioment Manvracrore, J. Hargreaves and T. 
RK Hew'lett, Manchester. 

11.455. Mera Pipe Brancu Connections, G. R. Jaggs, 
London. 


e 

11 457. Coverina for the SoLes of Boots, G. Napier, 
jum , Southam, ton. 

11 458. ExpLosive Compounps, R. E. Brown and C 
©. Lundholm, Glasgow. 

11.459 Securrne Hats to the Hair of Women, J. Riley, 
London. 

11 460. Boxes for Carnryinc Matcues, W. Stenning, 
{ ondon. 

11,461 Waste-water Ciosets, J. Kirkman, Lan- 
caster. 

11,462, Canpie-curp AtracHMEnNtTs, A. A. Woodward, 
B rmicgham. 

11,463. MippLines A. M. Robinson, 
Liverp>ol. 

11,464. Gotr Batts, W. A. Taylor, Liverpool. 

11,465. Seep Dritts, F. Blackshaw, Brighton. 

11,466. Securine Trousers, L. Daum, Manchester. 

11,467. Currinc Kyire Hanpies, G. Crookes, 
Sheffield. 

11,468. Carcuine Cockroacnes, H. W. Ludlow, Bir- 
mingham. 

11,469. AGricuLTuRAL Forks, E. and A. H. Price, 
Birmingham. 

11,470. Automatic Toy Bicycug, 8. Wood, London. 

11,47l. Construction of Swivets, C. Brown, Walsall. 

oe. Antiseptic VaccinaTion Pap, W. Jack, Edin- 
burgh. 

uae Puxcuinec Macuines, W. Fairweather.—(The 
Babcock and Wilcor Company, United States.) 

11,474. Rotver Skates, J. T. Fenwick and The 
Corrugated Rim and Air Tire Company, Limited, 
London. 

11,475. Guarps for Trap-poors, E. 1. Dixon, London. 

11,476. Lock Net for Locomorives, F. J. Coles, 
Plymouth. 

11,477. Cyctz Hanpie Bars, R. Wootton and B. 
Hewitt, Birmingham. 

11,478. Trovurer Susrenper, T. B. Smith, Bir- 
mivgham. 

11,479. Harpenine Knire Sections of Mowers, W. F. 
Johnson and J. Gray, London. 

11,480. Srorrerinc Borries, 8. T. and T. Lindley, 

mdon. 
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SELECTED AMERICAN PATENTS. 


From the United States Patent Office Oficial Gazette. 


518,572, Meta.-sawino Macuineg, J. F, Lundahl, 
Homestead, Pa.—Filed June 30th, 1802. 
Claim.—In metal-sawing apparatus, the combina- 
tion of a pivotally movable saw-holding lever, ts 
between which it is set and by which it is guided and 





OF. 
































supported laterally, a motor comprising a cylinder 
and plunger acting on the lever to force the saw into 
the metal piece to be cut, and a roller inte 
between the lever and the movable part of the motor, 
substantially as described. 


513,486. Gas Enorne, H. 7. Dawson, Salcombe, 
England.—Filed April 24th, 1898. 

Claim.—{1) In a gas e e in which the admission 
of the charge and the exit of the ucts of combus- 
tion are controlled by a piston an ton tube revolv- 
ing as well as reciprocating within the cylinder; the 
combination of the piston tube, the cup-like piston 
attached to the piston tube by the rim or outer end, 
the joint for the conn -rod within the cup-like 





piston and a projection or stud on the uw of 
the joint and abutting on the under side of the piston 











for the transmission of the impulse from the piston 
to the connecting-rod. (2) The combination of the 
ignition tube or capsule, the furnace chamber within 
which the ignition tube is inclosed, the Bunsen burner 
within the furnace chamber, and arranged to deliver a 
flame upon the outside of the ignition tube, means for 
supplying gas and air to the burner, and a compressible 
ball acting as an air pump connected with the burner 
for forcing air through the blast pipe. (8) The combj 





(513,486 

















nation of the ignition tube or capsule abutting upon 
a seat around the ignition port in the side of the ening 
cylinder, the furnace chamber inclosing the ignition 
tube or capsule, the Bunsen burner within the furnace 
chamber, and acting upon the outside of the tube, and 
a blast pipe delivering a blast of air into the Bunsen 
burner and urging a current of gas and air through it. 
(4) The combination with the ignition tube or capsule, 
of a movable jacket capalle cf being so placed as to 
protect the ignition tube or capsule from contact with 
flame and of being withdrawn to allow the flame to 
play directly upon the ex*erior of the igniting tube or 
capsule 

513,620. Tuse-piate for Steam Borrgrs, J. Philliys, 

Lee, England —Filed December V7th, 1892. 

Claim. — A tube plate for tubular steam boilers, 
having hollow taper bosses arranged on the inner face 
of the plate, and adapted by a parallel boring, maki 
an accurate seating and reducing the tLickness of the 








inner end of boss, to support, without leakage in tl. 
water space, the smoke or heating tubes at a distance 
away from the outer surface of the tube-plate, by the 
expansion of the tubes therein. 


513,637. Power Haynes, F. J. For, Coraopolis, Pa, 
—Filed April 21st, 1293. 
Claim —(\) in a power hammer, a cylinder, a piston 
operating therein and carrying a hammer-head, a 
ket secured to and supporting said cylinder, a 
fixed support, a series of hollow hinges, and a steam 
inlet and an exhaust pipe extending through and 
forming a of said hinges, substantially as 
described. (2) The herein-described power hammer, 
consisting of the cylinder 13 arranged in a vertical 


(Me. aft, 
_K__ ‘il 
a . 


‘Af 


i} \Y 























position, a piston operating therein, the piston-rod 15 
and its attached hammer-head 17, the bracket 2 
attached to and supporting the said cylinder, the 
hinges 4—5 connecting said bracket to a stationary 
object, the steam inlet pipe 8, and exhaust pipe 10 
forming a part of the said hinges, all arranged and 
combinee for service, substantially as and for the 
purpose described. 


513,848. Sprino-sroxke WHEEL, G. Valley, Cleveland 
Ohio.—Filed May 15th, 1893. 

Claim.—{1) A wheel consisting of a rim provided 
with curved seats upon its inner periphery, flat spring 
metal spokes substantially U-shaped, a recessed hub, 
and securing blocks and bolts adapted to detachably 
secure said spokes to the curved seats and hub, sub- 
stantially as describe. (2) A metal wheel having 


513,846) —_____ 
fy oy, 









flat spring metal spokes arranged in pairs, the piece of 

spring metal that constitutes a pair of spokes being 

bent approximately U-shaped, with the ends thereof 

turned toward each other, the centre of each U engag- 

a corresponding seat on the inside of the rim, the 

~ extremes of a pair of spokes engaging a corre- 

recess or seat in the hub, with securing bolts, 

k and washers, arranged substantially as described 
and for the purpose set forth. 
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CARNOT AND MODERN HEAT, 
By Dr. Oxiver Lopes, F.R.S, 
No, XIII 
Entropy AGAIN. 

Ir is not surprising that some doubt has been expressed 
a3 to the usefulness of the conception of entropy to engi- 
neers. | myself was somewhat doubtful about it, think- 
ing it possible that the essential facts represented by its 
jaws might be better grasped and dealt with in other and 
more indirect fashion. But I find that the leaders in 
engineering science are coming to the conclusion that the 
ideas connected with the term are essential, and that the 
term itself is decidedly useful as briefly summarising 
those ideas. No fresh idea can be practically useful until 
we have grown accustomed to it. The term temperature 
by this time feels all right, so do the terms heat and pres- 
sure and volume, but the term entropy has at present an 

unusual sound, and still feels like something abstruse and 
troublesome. If its ar were to have the effect 
of really complicating the explanation of things, then its 
introduction should be resisted forcibly; but, if things 
are themselves complicated, and the entropy, or any 
other method, introduces a reasonable simplification and 
comprehensiveness into their treatment, then its intro- 
duction is justified. 

I did not, however, introduce it into these articles 
until I heard, first from Professor Kennedy, and after- 
wards from Professor Ewing, that it was coming to be 
felt of service to practical men. The fact that the idea 
is due to Rankine—who called it by the inconveniently 
long name of “the thermodynamic function”—may also 
be held to give it a primd facie claim to the more 
yeasonable kind of practical man’s regard; but, as with 
other new terms and ideas, it will probably be the younger 
generation who can assimilate it most readily. Even to 
physicists it is not so familiar as the longer established 
and more old-fashioned weapons. : 

The ordinary thermal diagram plots down the 
behaviour of a working substance in terms of pressure and 
volume ; but the modern thermal diagram does so in 
terms of temperature and entropy, at least as an alterna- 
tive system; and these @ » diagrams, as Mr. MacFarlane 
Gray calls them, are coming into practical use. In both 
alike, areas enclosed represent work done; but whereas 
in the one system equal vertical lengths represent equal 
differences of pressure, and equal horizontal lengths equal 
differences of volume, on the other these lengths repre- 
sent equal differences of temperature and of entropy 
respectively. 

A correspondent on page 436 asks if a knowledge of 
entropy will enable him to make better gas engines than 
he does now. If those he makes are already perfect, 
or even if they are perfect in his own estimation, I 
should reply no. Another correspondent on page 
499, June 8th, asserts that mechanical engineering is 
a mere trade; and in that case, also, these and all 
similar articles are futile. One writes in these pages 
under the apprehension that mechanical engineering 
is a science, and that the old rule-of-thumb system 
of dealing with the facts of nature—sufficient, perhaps, 
to men of intuitive genius, but to no others—is fast giving 
place to a more enlightened scope and more powerful 

asp of the conditions controlling the multifarious most 
interesting phenomena dealt with in a practical manner 
and on a large scale by the engineer in the different 
branches of his exhilarating profession. 

While Iam about it I may as well reply to one or two 
questions and remarks embodied in letters on page 848, 
April 27, taking them in their inverse order. To Mr. 
Wilkins I reply that there is no limit to the temperature 
attainable by means of a given quantity of energy. It all 
depends on the concentration of that energy, i.c., on the 
capacity of the body possessing it in the form of heat. 
It may be practically difficult to give much energy to a 
very few molecules, but if it is so given the temperature 
attained is exceedingly high. An instance of giving a fair 
amount of energy to a very small quantity of matter is 
the old flint and steel method of producing incandescence. 

“Gunner” wants to know why I said that the energy 
of gunpowder is not in the form of heat. He is evidently 
thinking of the gunpowder after it has been fired. I was 
thinking of the gunpowder before explosion. No one 
holding a few grains of gunpowder in his hand could 
assert that their energy was in the form of heat; the 
form of gunpowder energy is one of the varieties of 
atomic—or chemical—potential energy. ‘ Gunner” goes 
on to say tentatively that ‘‘ before a gas can expand or 
do work, it must not only receive heat, but receive tem- 
perature also.” But this is all wrong. A gas can do 
work without either receiving heat or becoming hotter. 
Certainly, if it does work without receiving heat, it will 
get cooler; but if a source of heat is applied to it at the 
same temperature as itself, the gas may expand and do 
work without having either its temperature or its pres- 
sure raised, 

The letter preceding that last-mentioned, signed 
“M.A.” makes two assertions which are more or less 
unintelligible. One is that ‘there is not a single con- 
sistent theory of light which will account for the forma- 
tion of the spectrum : its existence at all is inconsistent 
With the wave theory, and yet we have a formal theory of 
wave lengths built up on it of no one knows what.” The 
other rash statement is that, if my articles are true, 
Clerk-Maxwell’s books may be put in the fire. 

_ To these strange assertions I reply (1) that the diffrac- 
tion spectrum is an immediate and simple consequence 
of any wave theory, and that it enables wave lengths to 
be directly and easily measured; (2) that all my heat 
teaching is entirely consistent with the ideas and meaning 
of Clerk-Maxwell. 

Lastly, referring to the letter of Mr. Peter Alexander 
on page 896, May 11th, I have to say that I possess his 

treatise on Thermodynamics, but that Chapter V. of that 
treatise stumped me. A string of words of eight syllables 
may be impressive, but they are not physics; and such 





absurdly unwieldy equations as those called (24*) on 

age 43 of the same book, to express partially the first 
aw of thermodynamics, are, I venture to think, not 
mathematics; though, indeed, Mr. Alexander may very 
properly consider himself the best judge of that. 

All that I gather from his present letter, and from 
page 88, et seq., of his book, is that if we extrapolate 
quite illegitimately from Regnault’s experiments, an« 
assume that air has a perfectly constant specific heat, 
then it is a perfect gas, and its thermometric scale will 
agree with the absolute scale. But there needs no fire- 
works to tell us that. 

And now, returning to our subject, it is useful to point 
out, as Clerk-Maxwell did—see his ‘‘Theory of Heat,” 
1891 edition, page 194—the analogies existing between 
the following mechanical and thermal sets of quantities. 

Of the mechanical kind we have— 

1. Energy, in the controllable form often called 
stored mechanical work. 

2. Pressure, or that which determines the transfer 
of mechanical energy, and whose uniformity 
determines mechanical equilibrium. 

8. Volume, a property characteristic of the present 
state of a given quantity of matter, such that 
without a change in its value no work can be 
done, and such that its change mult'pl.ed by 
pressure represents the amount of mechanical 
energy transferred, or the work done. 

aW= pP dv. 

Of the thermal kind we have similarly— 

i; — in the form of the irregular motion called 

eat. 

. Temperature, or that which determines the 
transfer of heat energy, and whose uniformity 
determines thermal equilibrium. 

3. Entropy, a property characteristic of the state of 
a given quantity of matter, such that without a 
change in its value no heat can be imparted, 
and such that its change multiplied by tempera- 
ture represents the amount of heat energy trans- 
ferred. dQ=Td®9®. 

Combining the two sets of quantities, we may express 
the work done in any closed cycle of operations in either 
of two ways, viz., either as dp dv, oras dT d9, and 
these two expressions are equal. 

In these few lines we have shortly summarised nearly 
all the main features of thermodynamics. 

Another more or less helpful analogy is the following, 
based on the fact that entropy is a thing which falls 
in temperature down an adiabatic, without altering in 
quantity—see Article XII., May 18th—so that it is in 
that respect like the water of a waterfall. It is one of 
the factors of energy but not the whole; the other factor 
is temperature above average surroundings—or height 
above average level in the case of the water. The 
quantity of entropy—or water— d 9, if dropped rever- 
sibly from a temperature T to a temperature T,, does 
work (T—T,) dg. An amount of energy Td? is 
received from the source, and T, d ¢ is given up as waste, 
or else remains in the substance and is carried away 
like tail water, the difference alone is available for 
possible conversion into work. 

T, being fixed, the only way of lessening the waste 
heat, T, d ¢, is to decrease the change of entropy d ¢ ; 
and to do this without diminishing the amount of heat, 
T d ¢, received from the source the only plan is to raise 
T, the temperature of supply. § with a given sink 
temperature the source temperature should be as hot as 
possible, and with a given source temperature the sink 
temperature should be as low as possible. By the term 
‘source temperature,” is meant always not that of the 
source itself but the temperature of the working substance 
when in contact with it. Any temperature possessed by 
the source above that of the working substance to which 
it is giving heatis useless, except for the purpose of pro- 
moting rapidity of transfer and therefore rapidity of 
work. Similarly the sink temperature, T,, means the 
temperature of the working substance when in free com- 
munication with the sink—the temperature, namely, 
at which it parts with its heat, just as T denotes its tem- 
perature while receiving heat. It is nearly always best 
to think of the temperature of the working substance, in 
this connection, not of the bodies with which it is ex- 
changing heat; for then the entropy change for any com- 
plete cycle is necessarily nothing. Mr. Alexander points 
this out clearly in his treatise above referred to. 

Sometimes it may be convenient, at any rate it is cus- 
tomary, to contemplate the temperature of source and 
sink directly, and in that case the order of ideas are 
rather different, being more as follows :— 

Let a substance receive heat Q from a source of the 
temperature T, and emit heat Q’ to a sink at the tem- 
, ee. 
a ae 
this change for a reversible cycle is zero, for any other 
cycle is positive. The condition for zero change of 
entropy in a cycle gives the available or maximum pos- 
sible amount of work to be derived from a given supply 
of heat, but if less than the maximum be utilised the 
entropy change is not zero, but positive. Suppose, for 
instance, that mo energy is utilised, but that the whole of 
heat supplied is allowed to fall in temperature by mere 
conduction, out of a body at temperature T, into a body 
at temperature T,, the heat transferred being Q, and no 
work being done; then one body gains entropy by the 


ro 


perature T’, the change of entropy is and 


amount 2 , and the other loses entropy by the amount 
1 


Q 


T° *° there is a resultant gain of entropy—or loss of 


availability—in the system equal to the difference of these 
two quantities; and this is an important case of the 
“« dissipation of energy.” 

To repeat :—In a perfectly reversible cycle the entropy 


change eo _ me =o, and the difference Q, — Q. is 
converted into work. In a perfectly irreversible cycle 





Q 


the entropy change os —21 is a maximum, and the 
1 


work done Q, —- Q, is nothing. 

The actual loss of available energy is equal to the 
lowest available temperature, T,, multiplied by the 
above gain of entropy. Because, at first, of the whole 


energy (), all except Ht Q was available; and at Jast, 
1 
the available portion is Q — To Q; 
T, 
hence the loss of available energy has been ( Te To) Q, 
T, ‘1, 


( Q 
or Ty (Fr aad 7, ) or Ty (2 — 93). 

Whenever the entropy of a system increases, its energy 
becomes less available; in other words, some is dissipated. 
Energy may be dissipated in other non-thermal ways too, 
but the thermal mode of dissipation is the commonest. 
One of the most singular instances of what is sometimes 
considered to be increasing entropy, and is certainly a 
case of lost availability, is afforded by the diffusion of 
two gases into each other. Hydrogen and carbonic acid 
at the same temperature and pressure can do work by 
diffusion through a porous partition until they are 
uniformily mixed, and then their available energy has 
disappeared. 


REPRESENTATION OF ENTROPY ON THE DIAGRAMS, 


The space between two adiabatics represents the heat 
imparted or withdrawn during any operation or curve 
connecting them—see Article V. 

Take two ediabatics, whose step of entropy from one 
to the other is d ¢, and join them with a bit of an iso- 
thermal corresponding to the absolute temperature T; 
then the area thus bounded—i.¢., between the adiabatics 
and below the isothermal—is T d 9%, and represents the 
heat imparted during an operation represented by the 
bit of isothermal curve. Now, intersect this region with 
a lot of isothermals, drawn so as to cut off portions 
of equal area; these isothermals will then differ by 
equal intervals of temperature, and the diagram may be 
called a temperature ladder or scale—Fig. 26. 
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Similarly, we can take two isothermals and intersect 
them with a lot of adiabatics drawn so as to cut off 
portions of equal area; these adiabatics will differ by 
equal intervals of entropy, and the diagram may be 
called an entropy scale. 

Counting downward the rungs of the temperature 
ladder, we can descend by degrees to absolute zero; and 
the number affixed to any rung represents the tempera-. 
ture corresponding to it. Similarly, the entropy rungs 
may be numbered, though there is no natural zero in its 
case. In a sense, it may be said that temperature is 
measured by distance along adiabatics, and that entropy 
is measured by distance along isothermals; but the units 
of distance are not equal, but are the intervals between 
successive rungs. 

The areas of the quadrangular spaces represent work 
done in equal Carnot cycles. If the entropies differ by 
unity, and the isothermals also differ by unity, all the 
quadrangular areas will be unity too. These areas, if 
small, may be written either dpdv or dTdg. And 
the fact that 

dpdv=dTdo 
constitutes the basis of the so-called ‘four thermo- 
dynamic relations,” whose applications to physics are so 
numerous—e.g., the familiar examples of the effect of 
pressure on the melting-point of ice, and the ccoling of 
india-rubber when stretched. 

The above statements, taken in conjunction with the 
previous articles, embody the following facts :— 

(1) That heat is one form of energy. 

(2) That energy is transferable from one body to 
another. 

(8) That the transfer of mechanical energy results in, 
or is accompanied by, work. 

(4) That the transfer of heat as heat does no work. 

(5) That the transfer of heat as heat is determined 
by different temperatures, and is always in the direction 
of the temperature gradient. 

(6) That the temperature of a body depends on the 
energy it possesses in the form of heat solely. 

(7) That at absolute zero a body contains no heat. 

(8) That temperature may be so defined as that every 
unit of heat given to a certain mass of initially perfectly 
cold substance, and existing in it as heat, shall raise its 
temperature one degree. 

(9) That energy given to a body in excess or defect 
of this quantity does not remain in it as heat, but must 
either be passed on to other bodies or be transformed 
into other forms, or both. 

(10) That when a substance emits or receives a 
definite quantity of heat at a definite temperature, its 
entropy changes by an amount perfectly independent 
of all other properties of the substance—even of its 


mass. 
(11) That when a body receives heat at constant 
temperature every portion of that heat must be con- 
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verted into other forms of energy—some of it external, 
the rest internal. 

(12) When a body cools from T to T, without 
emitting heat, it converts T — T, appropriate units of 
heat into other forms of energy, external or other. 

(13) Unit difference of temperature is the range 
required bya perfect engine in order to do unit work 
with unit fluctuation of entropy, or d T = ak 

(14) The absolute temperature of a body is pro- 
portional to the quantity of heat it must emit in order 
dQ 
d > 

(15) The true heat capacity of a body under specified 
circumstances is the heat it must receive per unit rise of 
dQ 
at 

The value of heat capacity depends upon path. If the cooling 
be effected first by emission of the heat at constant temperature 
and then by adiabatic expansion, — 

x, = Td@_ _ do 

. aT d log T° 
If it be first expanded and then allowed to emit heat at its lowest 
temperature— 


to change its entropy by unity, or T = 


temperature, or x = 


id 
a=" °. 
2 av 


And the difference of the two is— 


_dTd@_dW_.,,. 
ea ae" 
or, 
dwigq log T. 
k 


(16) A somewhat spurious, though frequently employed, 
heat capacity is so defined that it contemplates the addi- 
tion of forms of energy other than heat, though it somewhat 
arbitrarily includes some forms and excludes others. In 
so far as it is definite it might be defined as ¢ = : ~4 
if 
In most cases this is understood to mean 

Td g p du T Pp 
= = ad 
dT (ar iy % 


do 


d log p 
! The difference between the above spurious and true 
specific heats represents the energy which assumes other 
forms than that of heat—for instance, the work of 
expansion. 


( 


therefore ¢ — x = 








THE FASTEST SHIP IN THE WORLD. 


On Saturday last the record of speed was broken for 
any torpedo vessel—or, in fact, for any steamer in the 
world—in the time of the torpedo catcher, H.M.S. Daring; 
the mean of three runs over the Admiralty measured 
mile on the Maplin Sands reaching the unprecedented 
speed of 28-6 knots, and the last of the three runs occupy- 
ing only 2min. 3 sec., equivalent to a speed of 29°3 knots. 
Those privileged to receive an invitation to the trip, which 
included Sir Frederick Bramwell, Mr. Crookes, Mr. 
Arnold Foster, M.P.,and Mr. C. V. Boys, were instructed to 
assemble at the Temple Pier at 9.30, where they were met 
by Messrs. Thornycroft and Donaldson, and by Mr. S. W. 
Barnaby. 

The Daring is seen at moorings in the stream, and 
shortly before ten comes alongside the pier, and a start is 
made down the river on a favourable ebb tide. Without 
the slightest apparent effort on the part of the engines, 
we slip past everything on the riter at a speed as great 
as is permitted, but after Woolwich is passed we are 
allowed to extend ourselves, and we glide along at about 
15 knots without the smallest tremor or vibration, and 
with extraordinarily little bow or stern wave displacement ; 
insomuch that the trial run is not such an object lesson 
in the production of waves as was to be anticipated. 

Down below in the ward room at luncheon the motion is 
so quiet, that Sir Frederick Bramwell, in proposing the 
health of the builders, surmises that the speed must be 
about eight knots, and Mr. Donaldson, in responding for 
the firm, undertakes to add another twenty to that figure 
before we return home. On arrival at the measured mile 
off Shoeburyness a series of progressive trials are begun, 
starting at about 100 revolutions a minute, with the 
object of speeding the screw propellers and determining 
their slip ; while the turning required at the end of each 
mile isa valuable test of the rudder power, and of the radius 
at which the turning can be effected at various speeds. 

Each time the revolutions and speed are gradually 
increased, until at last we prepare for the final effort. 
Flames now begin to be seen, even in the daylight, 
occasionally streaming from the chimneys, and the safety- 
valves blow off. Against the wind the rush of air is like 
that past an express train, and shelter must be sought; 
but the visitors are allowed to choose their own stations, 
and there does not appear to be any anxiety on the score 
of disturbing the trim, as would be the case on a 
sailing yacht, or on a submarine boat, where one man has 
to walk aft when another wants to go forward. At full 
speed a curious sensation is felt that we have taken 
leave of gravity, and the oscillations are as light and 
gentle as if all stability was nearly gone. 

The times are taken independently by some half-dozen 
stop watches to the tenth of a second, and little dis- 
crepancies are noted, as they are in the hands of 
practised observers. One skilful experimenter is rallied 
for keeping both eyes open in observing the fixed marks, 
but he turns the tables by saying that he holds his two 
eyes in a vertical line. Considering that the tenth of a 
second now influences the figures in the second place of 
decimals in the record of the speed, it looks as if the 
delicate instruments employed for registering the flight 
of artillery projectiles will soon be required. 

A gunboat, H.M.S. Bullfrog, is coming leisurely down 
the mile while the three last runs are made; and the 





mean speed of 28°6 knots is chalked on a board, and held 
up for the information of the officer on the bridge. 
At full speed on the last three runs the freedom from 
vibration is very remarkable, thanks to the Thornycroft 
system of engine, in which the cylinders, arranged in 
pairs, actuate cranks set at 180 deg., so that the inertia 
stresses are self-contained. [ach engine has two such 
pairs, making eight cylinders in all on board. During 
the run some eight young pupils or apprentices are 
seated each very nearly on the top of a cylinder, taking 
the indicator cards; below them are more attendants 
and the chief engineer, standing in a torrent of move- 
ment and spray, on the anxious watch for a hot bearing, 
no trace of which, however, marred their peace of mind. 
ut the real mainspring of the action is in the stokeholds, 
which are closed and supplied with air by powerful fans 
to a strong pressure as measured in inches of water. 


The Thornycroft engines perform their work visibly to 
perfection, butafter all it isthe Thornycroft boilers which 
keep them going at some 4800-horse power, and abun- 
dantly supplied them with steam at about 2501b. on the 
square inch, as far as can be judged from the needle of 
the gauge, which is ina state of agitation with the vary- 
ing velocity in the steam pipe. These boilers are three 
in number, of the Thornycroft improved water-tube type, 
and are capable of raising steam from cold water in 
fifteen minutes ; in fact, we start with one boiler, and the 
other two are not set going till some way down the 
river. An automatic system of feed has been adopted, 
by means of float gear of the nature of a_balleock 
in the interior, which must save a deal of anxiety among 
the stokers, whose whole energies are required elsewhere 
during the full speed runs. The old-fashioned system of 
communication with below, by blows with a handspike 
on the hatch, as described in ‘‘ Two Years before the 
Mast,” was to be seen in use, to warn the stokehold 
complement of the beginning and end of a run; the run 
finished, the hatch would be seen to lift slightly by some 
infli -nce below, so as to regain touch and enthusiasm by 
contact with the world above. 

Together with the freedom from vibration, the absence 
of any great bow wave or wake disturbance is very 
remarkable ; the wake shows the spinning effect of the 
propeller very clearly, but there is no upheaval of the 
water to notice, and, to all appearance, the wake is as 
flat at full speed as at an ordinary 15 knots. This 
smoothness of wake and the absence of squatting must 
be attributed to the Thornycroft form of stern, which 
above the water-line is of full midship breadth, and forms 
a chamber drawing a few inches of water; this chamber 
is utilised for the steam steering gear and the captain’s 
cabin. The propellers are thus covered in, and can 
work close to the surface of the water without 
splashing, while squatting is minimised by the large 
water-line area astern, which calls into play an extra 
buoyancy for slight changes of trim. 

The trials finished, Mr. Barnaby plots the results diagram- 
matically alongside his predicted calculated results, with 
very close agreement. The spots, showing the slip at the 
various revolutions and speeds, range themselves very 
nearly in a straight line, and even a slight diminution of 
slip is perceptible at the highest speeds. This is attri- 
buted to the employment of ample blade area in the 
propellers, which otherwise would tear the water, and 
the slip would be unduly increased when the speed ex- 
ceeded a certain amount. The return voyage is made as 
rapidly as the run down, and the company of visitors 
disembark at the Temple Pier at about seven o'clock, 
with the proud sensation of having assisted in the most 
notable experiment in speed at sea that the world has 
yet witnessed. 

The Daring is the first of the five torpedo boat 
Destroyers in course of construction by Messrs. J. I. 
Thornycroft and Co., to form part of the new 
Destroyer flotilla, which is the latest departure in the 
Admiralty naval policy. The dimensions are :—-Length 
185ft., beam 19ft., draught 7ft. These vessels have 
been designed for the purpose of overtaking torpedo 
boats and destroying them by shell fire, and for this 
purpose a considerably higher speed than that of the 
first-class torpedo boat is required, so that the guaranteed 
speed is 27 knots, to be obtained for a continuous three 
hours’ run at sea. 

They will be armed with six quick-firing guns of different 
calibres, and provision is made for fitting them as torpedo 
vessels if required. The larger size of the Destroyers, as 
comp ared with the torpedo boat, enables them to main- 
tain their speed much better in rough water; and to make 
it more difficult for a torpedo boat to escape, the Thorny- 
croft boats are fitted with a special system of double 
rudders, which give them exceptional manceuvring power, 
and enable them to be steered astern quite as well as 
ahead. This was tested on the measured mile, so that 
these greyhounds of the sea can double and turn as fast 
as the hares they pursue. The actual records of the three 
last runs at full speed are as follows :— 

Time. — Speed. 


Revs. per min. 
2m. 7 6s, 383 


28-214 knots 
2. Withtide ... 2m. 6s. 28°571 knots 385°7 
3. Against tide... 2m. 3s. 29°268 knots 395°1 


The horse-power indicated was estimated at 4800 to 4900. 


1, Against tide... 








An interesting experiment has been tried at Devon- 
port, which had for its object the testing of the adaptability of the 
electric light to an instantaneous system of naval photography. 
The electric light was worked from the dynamo on the port flag- 
ship Devastation, from which a cable was laid to Cremyll. The 
rays lit up the Hamoaze and its surroundings with picturesque 
effect, and demonstrated the uses to which electricity can be 
applied in naval and military as well as in other walks of life. 
are recently the operations extended over a wider area, The 
current on this occasion was supplied from dynamos on the Scourge, 
moored in Barnpool, to Garden Battery, and the illuminant was, 
the Naval and Military Record says, so penetrating that photo- 
graphs were procured of two torpedo-boats belonging to the 
Defiance, which had been despatched outside the breakwater. 
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REMOVING THE FRONT WALL OF A WARE 
HOUSE AT READING. ‘ 


In connection with the widening of Minster-street, Readi 

it has been necessary to throw a portion of the site of No, + 
into the street. As the occupier, Mr. Watson, was ve : 
anxious that there should be no loss of time, and desired 
that any new front to his shop which might be erected should 
be similar to that existing, the borough engineer, \{ 

Arthur E., Collins, Assoc. M.I.C.E., designed and carried po 
an arrangement by which the existing front has been pushed 
back to the desired position. Every necessary precautio 

was taken to avoid accident, and these precautions proved 
effectual. The operations were as follows :—The Plate-glass 
shop front and the window sashes were removed; the floors 
and roof were shored up and cut back to the extent of the 
intended setting-back of the front wall; five strong trestle, 
were constructed beneath and across the girder supportin 

the front wall, and sliding pieces were placed on these trestles 
The sliding surfaces having been well lubricated with sof; 
soap and tallow, the weight of the wall was transferred to 
the sliding pieces by driving oak wedges between those piecas 
and the girder supporting the wall. The front wall was then 
cut away from the surrounding walls and from its supportin 

brickwork and columns. Screw-jacks were then applied to 
the slides, and the wall was pushed back into its new 
position. To prevent the wall from falling forward into the 
street, should it show a tendency to do so, four sets of 
Tangye’s differential chain blocks were attached to the wall 
and to suitable points in the building, these chains being 
kept just taut. To prevent any falling inwards of the wal] 
struts, consisting of stout scaffold poles, were butted on 
suitable parts of the building. These struts were Constantly 
shortened as the wall moved back, so that whilst never touch. 
ing the wall, at no time was there a greater distance than lin, 
between the moving wall and the end of the strut. The 
actual moving was performed in about two hours and a-half 
on Saturday afternoon, under the immediate direction of the 
borough engineer. Mr. George Lewis, of Castle-street, the 
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SCALE OF FEET 


contractor, assisted by his foreman, Mr. William Church, 
executed the necessary work most ably, and business was 
carried on as usual throughout its progress. The premises 
are three storeys high, and have a basement. The wall 
moved was 30ft. long, 23ft. high above first floor, and 1Sin. 
thick, including plastering, &c. The front is stuccoed. The 
east end of the front was moved back 3ft. 6in., but the west 
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PLAN AT LEVEL OF FIRST FLOOR 


end was not moved, as it was already fair with the adjoining 
building. The weight of the wall is about 38 tons. 

Messrs. Watson’s premises were in the olden times part of 
the “Cardinal’s Hat” Hotel, but for over 120 years they 
have been used as @ glass and china stores, Over the centre 
of the window, where the door originallv was, is & quaint 
device, consisting of an eagle with oui etched pinions, 
watching for a lion to come out of his .2n, which is just 
below. Amidst all the alterations the house has undergone, 
this has been carefully preserved. 
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THE ENLARGEMENT OF LIVERPOOL-STREET STATION 
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THE ENLARGEMENT OF LIVERPOOL-STREET 
STATION, GREAT EASTERN RAILWAY. 
No ILi. 


Platform roofs.—It has been already stated that the 
Width of the area covered by the platform roofs of the 
extension or widening of Liverpool-street station extends 
from the dividing or partition wall of the existing station 
to the inside walls of the offices of the company, which 
form @ wedge-shaped strip with shops on the ground-floor, 
fronting Bishopsgate-street Without and extending from 
the dead ends of the tracks to the parcels office, a 
distance of 400ft. One full bay of the longitudinal section 


CROSS SECTION OF CAB EXIT 


of the platform roofs is shown in Fig. 1a, and also in Fig. 3a, 
| at the springings over the side wall. Each bay is carried 
| by two main principals and a pair of intermediate prin- 
| cipals. The latter rest upon the elliptical iron girders, 
| uniting the main columns in Fig. la and upon the side 

wall in Fig. 8a, where relieving arches 10ft. span and | 
| semicircular in shape are turned between the main prin- 
| cipals and over the large arch in the wall underneath. 
From the cross section in Fig. 2a it appears that the width 
of the widening requires four spans, the two central ones 
measuring 42ft. 84in. from centre of columns, and the two | 
side ones about 9ft. more. Under this four-spanned area | 
there are laid eight tracks, served by a corresponding | 
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number of adjacent platforms, all of which have beeti 
used for the departure and arrival of passengers for some 
time past, although the station works are not yet quite 
completed. The general arrangement of the roof is 
similar to that designed for the Circulating Area ; but it 
may be noticed that atthe haunchings of the main ribs, which 


| are spaced longitudinally 30ft. apart from centres of columns 


the web is solid, wrought iron plate din. in thickness being 
substituted for the diagonal struts and ties. As in the 
example already described, the principals or main ribs 
are of two descriptions, main and intermediate—shown to 
an enlarged scale in detail in Figs. 4a and 5a. The former 
are struck from central and side radii of 30ft. 9sin. and 
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12ft. respectively. Both the lower curved and the — 


inclined flanges are built up of two angle irons 3hin. by 3$in. 
by fin., and two plates Yin. by gin., which latter appear in the 
diagram of the plating in the same figure. Double vertical 
angle irons 4in. by din. by gin. are employed for the 
struts, and the diagonal tie bars are also in pairs 5in. broad 
by Sin. in thickness. The covering of the roof, including 
the glazing, which is similar to that shown in Fig. 26 in 
Article No. I1., June 15th, is carried by both iron and 





carried out upon the system known as “the schedule of 
prices ” instead of the “lump sum ”’ principle so much in 
vogue with contractors in the early days of railways and 
other public works. A smaller truss of a similar form is used 
for a part of the roof adjoining the Parcels Office, which 
next claims our attention, as the construction of it is on a 
new and improved principle, and involves a large amount 
of heavy and correspondingly expensive ironwork. All 
the excavation and earthwork generally, as well as the 


timber purlins. The foriner are shown at L in Fig. 4a, and | whole of the brickwork in the approaches, side walls, and 


are similar to those belonging to the other and larger roof 
over the circulating area, while those of timber at T are Tin. 
by 3in. in scantling, reduced to 6in. by 3in. where 








foundations of the enlargement of the terminus, and in 
the building of the new Parcels Office, was executed by 
the firm of Messrs. Mowlem and Co., who are able and 





Fig 34 a 














LONGITUDINAL BAY—PLATFORM ROOF 


they join on to the lantern purlins S S, and fixed to 
both the main and intermediate principals by longitudinal 
angle irons. The iron lantern and side purlins are 
riveted to the upper flange of the main ribs, and upon the 
lower flanges of the purlins themselves are carried the 
small fish-bellied trussed girders 1ft. in depth at centre, 
which, together with the raised ventilator and side 
gangways W W, constitute the intermediate principal in 
Fig. 5a. In Fig. 6a is shown the cross section of the 





— Screen Giroer — 
DETAILS OF 


double span roof over the “cab exit’’ at R in the Key 
Plan. It consists of a light well-known form of truss 
for small spans. It is composed of a sloping or rafter 
tlange of tee iron, 4in. by 3in. by 4in., of tie rods varying 
in diameter from fin. to ljin., and of a cast iron strut, 
all held together by wrought iron bolts, shown in detail in 
Fig. 7a. The form of the cast iron strut is peculiar, and 
resembles that of a couple of tee irons united dos-d-dos 
at the lower end, and separating into two diverging 


branches at the upper end, where each is bolted to the | 


tee iron of the principal, with a distance of 2ft. from each 
attachment. At the lower end the strut is forked, and 
between the prongs pass the eye ends of the inclined tie 
rods. A bolt 1zin. in diameter passes through the five 
holes and secures the whole joint. In the centre of this 
distance is riveted the purlin, which is a small open web 
girder with parallel horizontal flanges of one angle iron 
Bin. by 3in. by din., and a single system of triangula- 


tion composed of bars 2}in. broad by jin. thick, attached | 


to the flanges by bolts Zin. diameter. Within the area 
of the station widening itself, and for some distance down 


the line outside it, the permanent way is laid to a gradient, | 
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SIDE BAY—PLATFORM ROOF 


experienced hands in the construction of works of migni- 
tude of the description under notice. It may be men- 
tioned that at the time of our visit to the electric lighting 
installation, there were three vertical engines coupled up 
to a corresponding number of dynamos at work in the 
lighting house, which, together with the chimney shaft, is 
situated on the north or far end of the enlargement, at a 
short distance beyond Worship-street Bridge. Provision 
is made in the same premises for the location of three 





ROOF OVER CAB EXIT 


more dynamos and their drivers, while a part of the upper 
storey of the same building is appropriated for the site of 
the accumulators, to be used as occasion may require. The 
roofs we have already described were erected by the 
well-known firm of Messrs. Handyside and Co., and 
the whole of the work was superintended by Mr. 
Sherlock, M. Inst. C.E., the resident engineer, under Mr. 
Wilson. We are much indebted to the courtesy of the 
former gentleman in showing us over the works on s2veral 
occasions. 








THE NEW PASSENGER STEAMER LA 
MARGUERITE. 

THis magnificent ship, the largest paddle steamer aficat, 
is now an accomplished fact. Through the courtesy of the 
owners, the Palace Steamers Co., Limited, we had an oppor- 
tunity last week of seeing her bebaviour under steam, and of 
generally exercising our faculties for admiration. Considering 


the newness of the engines, the run to Boulogne and back 


| in thirteen hours, stopping at Margate both ways, was per- 


rising towards the station, of 1 in 300, but the ridge lines | 


of the roof are level. In the portion of the terminus first 


} is 21ft. Gin. 


constructed the roof slopes slightly in the direction of the | 


gradient. Consequently there is a difference of absolute 
height from the ridge of the roof to the level of the plat- 
form or the two ends of the new part of the station. The 
adjustment is effected by increasing the height of the base 


of the main roof columns or the length between the bot- | draught is 9ft. ‘There are in all four decks—lower deck, main 


tom of the shaft and the planking of the platforms. 
Starting from Bethnal Green Junction, the extension gains 
the lower level by a descending gradient of 1 in 80, and 
includes in its course about six and a-half miles of perma- 
nent way. The contracts for the whole of the works con- 
nected with the widening, including the ironwork, were 


formed with surprising ease. 
The length of La Marguerite is 330ft. between perpen- 
diculars; beam, 40ft.; and the depth from yal deck 
Her beam over paddles is 76ft., the paddles 
being 234{t. in diameter, with curved feathering floats mea- 
suring 12ft. by 3ft. Gin. Her gross tonnage is 2205. She is 
divided altogether into thirteen water-tight compartments, 
eleven of which can be closed from the main deck saloon— 


| in accordance with the recommendations of the Buikheads 


Committee. The hull is of steel, as are the bulkheads. Her 
deck, upper deck, and promenade deck—which last is on a 


levei with the tops of the paddle-boxes. She has been certi- 


| fied by the Board of Trade to carry 2204 passengers for river 


traffic, although she can accommodate 5000. The ship 
appears to be a complete combination of beauty, luxury, 


| speed, and safety but with the former two qualities we are not 





| 
SS 


so much concerned as with the latter. The daily Papers of 
Monday last gave particulars of the upholster » panelling ko. 
which is certainly very attractive, but not the sort of thing 
one deals with in the columns of a technical journal, W. 

have, however, mentioned cursorily some of these features in 
@ previous impression. 

On Saturday last no indicator diagrams were taken, but W 
know that her indicated horse-power at ordinary runnin; . 
8000, at 53 revolutions per minute. The slip appears oa 
to be unusually large. Taking 53 revolutions per minute pi 
the effective diameter of the paddle-wheels as 20ft.—as w 
understand that they measure 234}ft. over floats—the nak 
ber of knots travelled per hour, disregarding slip, equals 
20 x 3:14 x 53 x 60 _ 900. Ser actual a 

6082 = 32:8. ual speed on her mea. 
sured mile trial being 21 6 knots, shows that there is about 
33 per cent. loss. It would seem from this that her floats 
are too small. 

The engines are of the diagonal type, double-compound 
direct-acting, surface-condensing, the diameter of the cylin. 
ders being 56in. and 110in., with a stroke of 6ft. The 
condenser is of galvanised steel with brass tubes, and jg 
situated below the low-pressure engine athwartships. The 
air and bilge pumps are actuated by a doub!e bell-crank lever 
receiving its motion through links from the low-pressure 
crosshead. The shortness of stroke necessitates the use of 
two trunk air pumps linked to the rocking arms of the 
double bell-crank. The foremost of the two carries on its 
port side two bilge pumps, and on its starboard side a sanitary 
pump. The feed pumpiog is done entirely by a double 
Weiers’ pump, with a Harris patent feed-water filter and 
patent feed heater by the Liverpool Engineering and Cop. 
denser Company in connection with it. The circulating 
pump is a centrifugal, coupled direct to vertical high. 
pressure engines, by W, Allen and Co., having suctions from 
both sea and bilge. 

The bearing frame—it can hardly be called a bed-plate—is 
of cast steel; the crank shaft is Bedmore’s mild steel, and js 
forged in two pieces. The cranks are at right angles, the 
paddle-wheels themselves being carefully balanced to produce 
uniformity of turning moment. The paddle-wheels are 
entirely of steel ; their dimensions have been already given. The 
reversing engine is of the Brown’s well-known hydraulic 
type-—the weigh shaft running athwartships underneath the 
cylinder glands—fitted with heavy balance weights. The 
high-pressure engine is controlled by a piston valve, the low. 
ond valve being an ordinary slide. Neither cylinders 

ave liners. The valve motion is the ordinary Stephenson 
link. On each engine there is fitted, for the purpose of 
lubricating the guide slippers, main crossheads and crank. 
pins, a patent ‘“‘ Axiom” lubricator-—-Thompson’s patent 
consisting, roughly speaking, of a cylinder containing the 
lubricant, a piston in which is slowly fed forward by a ratchet 
motion actuated by the engine itself, and thereby regulating 
the supply of the lubricant according to the demand made 
by the speed of the engine. The communicating pipes have 
double elbow joints to permit of their permanent connection 
to the moving parts which they supply. 

The stokeholds are both forward and aft of the engines, 
there being two funnels, each serving a pair of double-ended 
six furnace boilers, with forced draught on the closed stoke- 
hold system. The boilers are very large—although we do not 
know their exact dimensions —the fact that each furnace is 7ft, 
long, and takes twenty-eight bars, says something for both 
length and diameter. Fox’s corrugated furnaces are em- 
ployed. The stoking appears to be easy, the air pressure, 
which was jin. of water, enabling the men to keep their fires 
very heavy. The steam pressure in the stokeholds was 140 |b. 
The ccal bunkers are at the sides of the vessel, there being 
no thwartship bunkers at all. The forced draught fans, 
which are four in number—one for each stokehold—are 
driven by high speed engines, by W. Allen and Co., the 
impeller delivering straight into the stokehold space, in which 
it partly revolves, being suitably guarded. The stokeholds 
were very comfortable, and a noticeable feature in passing 
against the sides of the boilers from one stokehold to another, 
was the efficacy of the lagging, which rendered this extremely 
narrow passage as cool as the stokeholds themselves. 

The electric light plant consists of one engine and dynamo, 
made by Mr. Mackie, of Turnmill-street, who executes all 
the lighting for the fleet. The system of wiring is so thorough 
that it deserves especial mention. The idea throughout has 
been to have every joint not only accessible, but, by virtue of 
its being mechanical, admitting of easy and quick repair at 
the hands of the most uninitiated of the engine-room staff. 
So every length of wire is exactly as it came from the makers, 
and there is not a soldered joint in the ship. This is a great 
fact. Soldered joints, in ships especially, are a great source 
of trouble, the vibration weakens them, salt water or dam) 
eats them away, assisted by galvanic action, and the result, 
in many cases, is that in about two years there is a wholesale 
ripping up of the panelling, in order either to detect or 
repair faulty connectiors. . 

We must explain how this isdone. There are six main 
circuits controlled by the main switchboard, which are 
as follows :—(1) Upper saloon aft; (2) main deck fore saloon, 
(3) lower deck, forward; (4) main deck, aft saloon; (5) 
engine-room and midships; (6) lower deck, aft. The mains 
for any one of these circuits are led to distributing boxes 
situated in that particular part of the ship. This box con- 
tains the switches and safety fuses for all the lamps in the 
group, which are, of course, connected up in parallel, the 
wires for each lamp leading straight to the positive and 
negative bars in the box absolutely independently of the 
rest. Accordingly, if a lamp goes out, apparently through 4 
faulty connection, the condition of its connection to the 
mains can be seen at once on simply opening the door of 
the distribution box. This might be carried further, 
inasmuch as for each of the single lamp circuits already 
mentioned might be substituted further groups, each lamp 
of which would again have its circuit led independently of 
the rest to a second pair of distributing bars, and so on. 

The dynamo supplies about 300 lamps, and can manage 
about 20 per cent. more at full load, viz., 360. It occupies 
a space in the engine-room 8ft. Gin. long; the maximum 
width of engine bed being 3ft. 2in., and the height of the en- 
gine 7ft. It runs very well, with very little sparking, the 
brushes being adjusted at the angle for maximum load, s? 
that the marine engineers, who as a rule know nothin 
of the theory of dynamos, need never touch the brushes, a5 
the absence of sparking at this position ensures its absence? 
at any position. The armature keeps pretty cool at 250 rev: 
lutions per minute ; its maximum temperature after rannin; 
from the vious Saturday to the Tuesday evening bein; 
60 deg. Feh., that of the fields being 80deg. The masthead 
and side lights are electric, and there are besides two 
incandescent light projectors on the bridge for illum: 
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INGOT TILTING GEAR 














pating the gangways while passengers are either embarking 
or leaving the ship after dark, it being inconvenient for 
navigating purposes to have other lights but these which are 
switched on onlyin harbour. In these projectors are used the 
Edison-Swan double filament lamps. 

The ease with which she was steered out of Boulogne 
Harbour between the two piers, stern foremost, on Saturday, 
fully exemplified the ue of ber bow rudder, which is operated 
from the upper deck, and is locked amidship when going 
ahead in the ordinary sense. Steam steering gear is provided 
for the rudder proper, the engine, by Muir and Caldwell, 
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the whole ingot is of a suitable heat for rolling. These are | 
now in general use, but the addition of some means of assist- | 
ing the initial heat has now come into use, and this is done | 


either through the means of gaseous or solid fuel, thereby 
quickening the process, and giving a better heat for rolling, 
and doing away with the necessity of taking a wash heat. 
The whole process can then be carried out without re-heating, 
or, at all events, with this slightly assisted soaking process. 
The process was originally brought out by Mr. Gjers, a well- 
known ironmaster, and a gentleman of great ability. 

Tilting gear.—This is an addition to the live roller gear, and 
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BESS:MER MIXER PLANT 


being situated in the engine-room. There is forward on 
the upper deck a steam capstan, windlass, and double steam 
capstans aft, also on the upper deck. 

We are a little curicus to know the reason of a decidedly 
objectionable feature with regard to the funnels of this 
steamer. In most funnels the products of combustion pars 
away from the top, but there is some novelty in seeing dense 


volumes of black smoke pouring out from beneath a cravat, | 
which stands about 6ft. above the promenade deck, and this | 


is what we saw on Saturday. It was impossible to remain 
to leeward of the funnel while behaving in this way. The 
band deserted their posts to a man, and were obliged to pitch 
their stands elsewhere. Why was this? It certainly can- 
not be looked upon in the light of a trifling inconvenience. 
Besides, smoke has no business whatever to escape at the 
cravat, Is the internal funnel casing so constructed as not 
to imprison the products of combustion when under forced 
draught, or was there a fire in the lagging? Whatever the 
cefect may be it should be remedied without much difficulty, 
the fact of its being an intermittent occurrence showing that 
it merely requires a little treatment. 

For further particulars concerning the arrangements for 
the comfort of passengers we must refer our readers back to 
our impression of April 27th last. 








IMPROVEMENTS IN ROLLING MILL PLANT. 


Tuat there is no finality in this world is amply borne out 
by the improvement and change which is constantly going on 
in connection with the iron and steel industries of this 
country, and particularly of the North of England. Within 
the last few years many noticeable additions, with a view to 
faving labour and cheapening production, have been intro- 
duced into our rolling mills, and we propose to deal with and 
describe a few of them in the following order, the accom- 
panying sketches being, of course, merely diagrammatic, and 
in no way entering into detail :—(1) Soaking pits; (2) tilting 
Bear ; (3) skid gear; (4) mixers. 

Soaking pits were originally rectangular chambers of fire- 
brick, into which the ingots were lowered and covered over, 
so that the excess of heat in the centre of ingot might soak 
through, and so raise the temperature of the outside until 








anyone who has seen the old system cannot fail to see the 
relief the new plan affords to the user, and the saving it 
effects for the masters, with increased immunity from acci- 
dents tothe men. The ingot on being brought from the 
soaking pit is a in the hopper A, which is immediately 
lowered into the position shown in dotted lines, where it is 
at once carried forward by the live rollers to the mill, all the 
turning over and placing being done by the tilting arm B, 
which is manipulated by a boy, who turns over and places 
with the greatest ease and precision. The motive power is 
hydraulic, and there is one cylinder at A! and two at B', one 
giving the tilting motion and the other the horizontal motion, 
with a view to placing the ingot in a proper line for the 
several passes. This is an important detail, and one which, 
although expensive, will soon repay the heavy outlay. 

The skid gear is simply a mechanical arrangement for carry- 
ing the material, &c., across shops, or in other directions, and 


although this is a smaller matter, a good arrangement greatly | 
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PYRITIC SMELTING. 


We have received from Messrs. Fraser and Chalmers a 
pamphlet published at Chicago upon a new method of 
smelting—or, rather, concentrating—mixed ores containing 
sulphides of silver, copper, and other valuable metals, into 
regulus, to which the name of pyritic smelting has been 
applied by the inventor, Mr. W. L. Austin, of Denver, 
Colorado. The basis of this method is the utilisation of the 


heat derived from the oxidation of iron pyrites and other ~ 


sulphides in the ore for the fusion of the products, metal and 
slag; so that part, or even the whole, of the fuel which is 
| required when the ores are subjected to a preliminary roasting 
| process before fusion may be dispensed with. The operation is 
| conducted in a low blast furnace with a broad hearth, liberally 
| supplied with air through numerous tuyeres, of the ordinary 
| water-jacket type commonly used in the Western States of 
America, the molten products being run out continuously 
| into a fore-hearth or separating-basin in front, having an 
overflow for the slags at the top, and a tap-hole for regulus 
| near the bottom. The ore—preferably in lumps—is fed into 
| the furnace in the raw state as raised from the mine—i.c., 
| with as much sulphur as possible—while slimes or other 
| dressed ores should be converted into briquettes before charg- 
| ing. When the ore is in fine powder, or liable to decrepitate 
| badly, an addition of from 2 to 5 per cent. of coal, to prevent 
| packing and hindering the penetration of the blast, is required; 
| but with firm, coarse ore such an addition is not necessary. 
| Of course, in sufficient quantity, dry ores or other silicious 
| materials must be contained in the charge to afford flux for 
| the iron oxidised in the burning of the pyrites. The furnace 
| is blown with hot air—but upon this point the pamphlet is not 
quite clear ; although it seems likely to be so, as in the wood- 
cut on the wrapper, which is not specifically described in the 
text, the ring main is shown with a firebrick lining, ar addi- 
tion that would be unnecessary if cold blast were to be used. 
The concentration effected, of course, varies with the com- 
position of the ore. Nickel, silver, and copper are easily 
collected; but gold is not so readily saved, unless from 
2 to 3 per cent. of copper or a large amount of lead 
be present. A very small amount of copper causes a 
very perfect collection of the precious metals, but silver 
alone does not require copper. As an example of the 
working of the process, the results are given of the treat- 
ment of about 2000 tons of ore, during which the furnace 
was at times worked without coke or charcoal, the pyrites 
alone furnishing the necessary heat. From this it appears 
that 20434—short—tons of ore, averaging about 18 oz. of 
silver, 2 dwts. of gold, and 20 lb. of copper per ton, were 
reduced to 215} tons of regulus, representing a nearly ten-fold 
concentration, in which about 90 per cent of the gold and 
silver, and 95 per cent. of the copper contained in the ores 
was collected. Such a regulus contains rather less than 
10 per cent. of copper, about one-third of that of the coarse 
metal, or one furnace regulus of the ordinary copper smelting 
process, so that its commercial value would be small except 
for the precious metals contained; but as a method of 
concentration of the latter, when lead ores are not available, 
the process seems to be likely to become useful in many 
cases. As the most bulky element of the furnace charge, 
coke or charcoal is wholly or entirely dispensed with, the 
yield of a blast furnace may te largely increased without 
changing its dimensions. A furnace with an area of thirty 
square feet at the tuyeres, a size now in common use in the 
Western States of America, will smelt from 150 to 200 tons 
of raw sulphides in twenty-four hours. In order to success- 
fully use sulphides as fuel in a blast furnace, the following 
conditions are essential :—(1) A melting heat at the tuyeres ; 
(2) an external source of heat supply; (3) ore in lump form 
or briquettes. When these conditions are satisfied, pyrites 
may be substituted for coke in the furnace charge with 
excellent results. The second condition, namely, the external 
heat supply, is probably intended for blast heating stoves, 
but, as has been previously stated, the descripticn is not 
clear upon this point. 











facilitates the working of the mill, getting the blooms quickly | 


away from the cogging mill, and passing them rapidly to 
the finishing mill and saws, by taking hold of the end 
of long bars and quickly passing them over to the next 
set of live rollers. Those actuated by wire rope are very 
efficient, and shops that are minus these aids to labour 
cannot be considered as complete. 

The mizxer.—In Bessemer shops it was formerly the 
practice to re-melt the pig in suitable cupolas placed near 
the converters. Then the practice crept in, where practic- 
able, to take the metal direct from the blast furnace and 
blow at once, without allowing it to cool. This was not 
altogether satisfactory, one amongst several reasons which 
militated against its success being the variability of the 


metal, and the impossibility of sorting it. This brought in | 


the mixer, which is roughly as per sketch, the actual mixer 
being a large vessel capable of holding 110 to 120 tons of 
molten metal, and which is constantly being drawn from 
and added to, so that the metal is for all practical purposes 
“alive,” and the difficulty mentioned above is entirely obviated, 
and the resulting steel when blown is of greater regularity 
and uniformity. Many other improvements, such as ingot 
stickers, carbonisers, &c., might be mentioned, but it is 
thought that enough has been said to show advancement, 
and to stimulate to further inquiry and research. 


CONFERENCE ON TECHNICAL Epucation,—A largely attended 
conference was held on Wednesday night, the 20th June, at the 
offices of the London County Council, Spring-gardens, to discuss 
the subject of technical education in its relation to the engineering, 
shipbuilding, and metal trades. Mr. Sidney Webb, L.C.C., pre- 
sided. The meeting proceeded to discuss, under several heads, 
points in connection with technical education for the trades repre- 
sented. On the subject of the continuation of education after 
entering the trade, the conference discussed (a) the desirability of 
having technical schools for members of the engineering and metal 
trades open in the daytime, and the steps, if any, to be taken to 
make it possible for young apprentices to attend these schools for, 
say, two half days in the week ; ()) the modifications, if any, re- 
quired in the organisation and teaching of evening classes in such 

bjects as g try, el tary mathematics, applied mechanics, 
&c., and the desirability of teaching the principles of those sub- 
jects to members of particular trades apart from other students, 
so as more definitely to direct the teaching into useful channels ; 
and (c) the best methods of combining sound instruction in prin- 
ciples with practical training in mechanical processes, and gene- 
rally the best way of associating the theoretical class teaching with 
the school workshops, the engine works, or the shipbuilding yard. 
Representatives of various trades addressed the conference. It 
was su ted that masters engaging apprentices should grant 
two and a-half days a week to allow of their attendancs at educa- 
tional centres, 
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THE ROYAL AGRICULTURAL SOCIETY'S SHOW. 


Tue Royal Agricultural Society held its first meeting 
at Oxford in 1839. The number of implements shown 
was 54. Its second meeting was held in Cambridge just 
54 years ago; the number of implements shown was 115. 
This year the number is 6031. The progress of the 
Society in this respect has, however, been in no way 
uniform. The number varies with the locality. Thus, at 
Manchester in 1869 the number was 7724, while at Carlisle 
in 1880 it fell to 4196. The maximum was attained at 
Kilburn in 1879, when it reached 11,878; the loss 
incurred by the Society during that most disastrous week 
being no less than £15,000. The Society has held in all 
54 shows. At 36 of these it lost money, varying in 
amount from £346 at Salisbury in 1857, to the Kilburn 
loss. At the end of the catalogue for the present Show, 
among the advertisements, will be found by those who 
choose to hunt it up, a list of the exhibits at Cambridge 
in 1840. 

The catalogue consisted of 28 pages in all, and con- 
tained, so far as the live stock was concerned, the awards 
of the judges made on the day—Tuesday, July 14th, 1840 
—previous to the public opening of the Show. Two 
pages sufficed for the description of the roots, seeds, &c., 
and implements. 

The judges of implements— Messrs. Geo. Legard, 
Rk. §S. Graburn, and Rd. Fleetwood Shawe—in their 
report printed on pp. xiii. to xvii. in vol. ii. of the 
Journal—1841—+refer to the efforts of the exhibitors, 
who, “at considerable cost to themselves, had responded 
to the Society’s invitation, and had sent from various 
parts of the country such a selection of implements as, 
beyond controversy, were never before collected in one 
showyard.” The following implements were recom- 
mended by the judges “as appearing to them from 
novelty and general utility to deserve the Society's 
honorary rewards ":—Mr. Beart, of Godmanchester, for 
his tile and sole making machine; Mr. Grounsell, of 
Louth, for an improvement in his dropping-drill ; Messrs. 
Garrett, of Saxmundham, for their corn and turnip-drill, 
with movable axle and swing steerage; Mr. Woods, of 
Stowmarket, for his barley roller; Mr. Crosskill, of 
Beverley, for his clod-crushing roller and liquid-manure 
cart; Mr. Wedlake, for his corn and stubble rake, with 
balance weight; Mr. Hannam, of Dorchester, Oxford- 
shire, for his skeleton harvest cart. 

In those days the portable engine took no part in the 
performance ; oil engines were unknown, possibly because 
petroleum had not yet been discovered. But there were 
drills and chaff cutters and ploughs, and other things 
which had, so to speak, a pleasant country flavour about 
them, and did not affect the senses as the oil engine 
does above and beyond all other motors ever invented. 

The engineering interest of the Royal Agricultural 
Society’s Show at Cambridge centres this year in these 
same unsavoury oil engines. It is more than ever certain 
that the portable, semi-portable, and traction engine have 
reached finality. It is true that no two firms build 
engines precisely alike, but it is equally true that the 
differences are only in detail; and we have no reason to 
doubt that the purchaser will find in the showyard a 
dozen makers of the types of steam engine just named, 
any one of whom will supply him with just as good and 
satisfactory an engine as any other one. Small changes 
are, it is true, to be seen, but they are too small in them- 
selves to be worth writing about. It is noteworthy, too, 
that the high-speed vertical engines of small size and 
considerable power, which at one time broke the mono- 
tony, are conspicuous by their absence. We suppose 
that they are built, as in past years, but that it is not 
worth while, commercially speaking, to exhibit them at a 
cattle show. 

Every machine seems to pass through particular con- 
structive phases. We have first the invention phase, 
when new features are, so to speak, created. During 
this period no two machines are alike, whether produced 
by the same or different inventors. After that we have 
what may be termed the “scheming” epoch. In essen- 
tials the machines are nearly similar or quite alike, but 
the shape and arrangement of the parts is not quite the 
same. The work in the drawing-oflice is no longer that 
of invention, but of adaptation. Lastly, we have the 
stage of design. There is nothing left to be invented ; 
all the various adaptations have been brought out; 
little remains but to introduce mechanical or even 
artistic beauty of appearance. The various parts and 
members of the machine are made a little stronger in 
one place, a little lighter in another; while the whole 
result is intended to be at once attractive to the pur- 
chaser and suitable for production on a commercial basis 
by the maker. Now, in this showyard at Cambridge 
will be found engines in the three different stages 
named. We have the steam engine, which may be 
regarded as complete and impossible of improvement. 
Then we have the gas engine, which has fairly passed 
out of the invention into the scheming stage, and 
even in certain cases into the final or design stage; 
and we have, lastly, the oil engine, which is 
still absolutely’in the invention stage, and is likely 
to remain in it for some time longer. The result of 
all this-is that novelties among steam engines are no 

longer to be expected to present themselves at shows ; 
neither in power, proportion, action, or dimensions is a 
change likely to take place. In the gas engine novelties 
may be expected to turn up for some time to come, but 
they will be novelties in design; that is to say, in shape 
and proportions and inter-relationship of parts. As for 
the oil engine, that is so manifestly in the invention stage, 
that nothing but novelties are to be expected. When an 
engine has been made to turn round with certainty for a 
whole day, and to drive machinery with a moderate 
amount of economy, it is time enough to consider what 
is the shape to give it. A very casual inspection of the 
engines exhibited is enough to prove that finality in design 
is as far off as finality in invention. Leaving on one side 
the stationary and launch oil engines, and dealing only 





with the portable engines, this truth becomes even un- 
pleasantly prominent. It cannot be doubted that with 
oil procurable at anything like 3d. a gallon, the oil 
engine will compete with the portable steam engine 
onterms in favour of the former, both at home and 
abroad—it may be incidentally mentioned, however, that 
it is more than probable that oii has now reached its 
lowest possible price, and that an advance is imminent. 
We find, accordingly, that many firms are putting portable 
oil engines on the market, or at least are exhibiting them, 
which is perhaps not quite the same thing. Two different 
systems of construction have been adopted. In the first 
place, the portable steam engine type has been practically 
discarded ; in the second, we see the portable engine type 
retained. Thus, for example, Messrs. Robey show an oil 
engine which may readily be mistaken for an extremely 
ugly portable steam engine, with a cylinder of colossal 
dimensions as compared to the boiler. At first sight it 
may be taken that the load on the hind wheels is out of all 
proportion, for example, as compared with that carried 
by the wheels of a steam engine of the same general 
dimensions ; but this is, of course, not the case, for the 
“boiler” is now merely a cooling tank. There is no 
heavy fire-box with its grate bars and stays, and no tubes. 
There are here the elements of a good design, but a great 
deal of scheming will be necessary before it assumes an 
agreeable shape. It is, however, not our purpose to go 
into questions of detail here; and as for the results of 
the trials, we have dealt with them fully in another page. 
As for the steam engines, we may take them all in a few 
comprehensive sentences—they are as good as usual: 
which being interpreted, may be taken to mean that, with 
a very few exceptions, they are as good as they can be, 
while in some respects the display is larger than ever. 
Thus, for example, Messrs. Burrell, of Thetford, have the 
greatest number of compound traction and portable engines 
—nine—ever sent by one firm to a Royal Agricultural 
Show, but Messrs. Aveling and Porter, of Rochester, 
Messrs. Fowler, of Leeds, and various other firms making 
traction engines, are little behind, even in numbers. The 
only novelties we have discovered of any importance in 
traction engines are a compound built by Mr. Dodman, of 
King’s Lynn, under Messrs. Burrell’s patent, and one by 
Messrs. Ruston, Proctor, and Co., of Lincoln. Mr. Dod- 
man, like Messrs. Burrell, unites the piston-rods of the 
high and low-pressure cylinders to one crosshead, and 
uses a single connecting-rod andcrank. Messrs. Burrell, 
however, place the cylinders diagonally over each other, 
the crosshead being cranked for the purpose to the 
right and left of the centre line of the engine, and they 
use two slide valves. One would suffice, and Mr. Dod- 
man uses one, which is a mistake unless the valve is 
balanced, which is not the case with the engine shown. 
The slide valve has to be very large, and it carries the 
whole pressure, 160]b., on its back. Messrs. Burrell 
use two valves, the smaller one only carrying the full boiler 
pressure. Messrs. Ruston and Proctor’s traction engine is 
an adaptation of their portable engine brought out a couple 
of years ago. The cylinders are mounted on flat wrought- 
steel saddle plates riveted to the boiler, so that no bolts pass 
into the steam space, and the main bearings are carried 
in the same way. The guides are tubular. The throttle- 
valve and stop-valve are very easily accessible. The whole 
design impressed us favourably. We must beg to be 
excused from mentioning by name numerous exhibitors 
who show nothing that is in any way noteworthy as a 
novelty in steam engines. 

Prizes are given this year for four classes of exhibits— 
namely, oil engines, spraying machines, sheep-clipping 
apparatus, and churns. ‘These prizes have, of course, 
nothing to do with the silver medals given by the Society 
for meritorious novelties. Following the plan which we 
adopted last year, we give in the following table a list 
of all the miscellaneous implements entered for the 
medals :— 


Exhibitor's Name and Address. Nature of Implement. 


John Turner, 47 and 49, Surrey- Self-cleaning Corn Screen 
street, Sheffield 


T. A. Wynne Edwards, The 
Foundry, Denbigh 
W. and T. Seino, Digbeth, 
Birmingham 
John D. McJannet, Stirling N.B. 
Dairy Supply Co., Ltd., M. sum- 
Street, W.C. 
Ditto ditto io 
Harrison and Co., 255, Penton- 
ville-road, N. 
Henry Pooley & Son, Liverpool 
Captain H. 5S. Tunnard, Rugby 
Westmeria Company, Leighton 
Buzzard 
E. Spencer and Co., 87, Fen- 
church-street, E.C, 
Blackwall Galvanised Iron Co., 
Rg wang” os . 
. J. Burgess, alen, Lynn 
Francis Walker, Runby, Bing- 


ham 
Robert G. Garvie, Aberdeen 
T. C. Sargeant, Northampton ... 


Ditto ditto 
Ditto ditto 
Ditto ditto 


T. H. Chandler, Rowde, Devizes 
W. Rainforth and Sons, Lincoln 
Ben Reid and Co., Aberdeen ... 
Ditto ditto 


Ditto ditto “e 
John Wallace & Sons, Graham- 


+, Gl Ww 
Henty acl Chellaston, near 
Derby 
F. E. Clotten, 65, Euston-road, 
N.W. 
Ditto , ditto és 
Jobn Ernest Cyoke, Bringsty 
Worcester 
A. & J, Main & Co., Edinburgh 
Ditto ditto , 





= > Lawrence, and Co., 34 
orship-street, E.C, 


Hay and Straw Baling Press 


Portable Cattle and Farm 
Weighbridge 

Weighbridge for Carts and Cattle 

Laval Cream Separator, ‘‘ The 
Humming Bird” 


‘*Standard” Butter Fat Finder 


Butter Dryer and Milk Tester 


Cattle Weighbridge 
Automatic Fire Alarm System 
Incubator, or Egg Hatcher 


Artificial Rearer for Chickens 
Holly Bush Fencing 


Potato Picking Machine 
12-row Corn and Seed Drill 


Broadcast Seed Sower 
Corncake Drill 

Ditto 

Ditto 
Broadcast Manure Distributor 
Drill for Corn and Seed 
Hollingsworth’s Patent Cart 
Farmyard Manure Spreader 
Manure Distributor for Drill and 

Broadcast combined 

Wire Strainer 
Potato Digger 


Fork Plough 

Acid Butyrometer 

Oil and Cake Press 

String Tyer 

Deering Self-binding Harvester 


**Tdeal” Grass Mower 
**Planet Junior” Potato Digger 





Exhibitor's Name and Address. 
J. L. Larkworthy and Co., Wor- 
cester 
John Fowler and Co., Leeds 


Wm. Ball and Son, Ltd., Roth- 
well, Kettering 

EK. H, Bentall and Co., Hey- 
bridge, Maldon 

Powell Brothers and Whitaker, 
Wrexham 

Picksley, Sims, and Co., Leigh, 
Lancashire 

Ditto ditto 


Ditto ditto aie 
L. R. Knapp and Co., Faring- 
don, Berks 
John Crowley and Co,, Meadow 
Hall Ironworks, Sheffield 
Thomas J. Syer and Co., 45, 
Wilson-street, E.C. 
J. Shores, Ouston Ferry, vid 
Rotherham 
Joseph Pimbley, Altcar, Lydiate, 
Lancashire 
Ditto ditto 
Ditto ditto a 
John Brown Jones, Stoke Prior, 
near Leominster 
Dr. J. MacW. Bourke, 40, Red- 
cliffe-square, London, S.W. 
S. Wilkerson, Bassingbourn, 
Cambridge 
Charles 2. Whitmee, 279 and 
aa York - road, Battersea, 


W. B. Lake, Braintree ... ... 

R. A. Lister and Co., Ld., 
Dursley 

Thomas Bradford & Co., Salford 


Ditto ditto 
Ditto ditto 
Ditto ditto 


Disc Churn Co., Ld., 21, St. 
Thomas-street, S.E. 

Ditto ditto ee 
Wm. Hucks and Co., 22, Oval- 
road, Camden Town, N.W. 

Ditto ditto 
Ditto ditto 
Ditto ditto : 
Willows Limited, 30, Gray's Inn- 
road, W.C. 
Freeth and Pocock, Wandsworth- 
road, 8.W. 
Ditto ditto re 
Weldless Chain Co., Ltd., St. 
Helens, Lancs. 
B, Cannon & Co., Ltd., Lincoln 


Philip Picot, The Elms, St. 
John’s, Jersey 
William Weeks and Son, Ltd., 
Maidstone 
Ditto ditto 


Ditto ditto “i 
William Weeks and Son, Ltd., 
Maidstone 
Ditto ditto 


Stott Fertiliser Co., Deanagate, 
Manchester 

W. W. Cousins, South Row, 
Covent Garden Market, W.C, 

George Cotton and Co., Ltd., 
Willaston, Crewe 


Blackstone and Co., Ltd., Stam- 
ford 


Ditto ditto 
Ditto ditto 
Ditto ditto 


Ditto ditto ee 
Alfred R. Tattersall, Willesden, 
& A 
James Coultas, Grantham... 


Ransomes, Sims, and Jefferies, 
Ltd., Ipswich 


Ditto ditto 
Ditto ditto 
Ditto ditto 


Wallis and Steevens, Basingstoke 
D. A. Fyfe, Wharf-road, Strat- 
ford, London, E, 
Barford and Perkins, Peterboro’ 
Richmond and Chandler, Man- 
chester 
Ditto ditto 


Robert Maynard, Whittlesford 
Works, near mae. 
Cooper Steam Digger Co., Ld., 
King’s Lynn 
George Stephenson and Sons, 
Newark 
Toomas C. Fawcett, Hunslet, 
Leeds 
Pullan and Mann, Elland-road, 
Leeds 
Ditto ditto ies 
Burlingham, Innes, and Pater- 
noster, Hitchin 
Ditto ditto ‘05 
Weyman and Hitchcock, Ltd., 
Guildford 
J. W. Brooke, Lowestoft ... ... 
Clarke’s Crank and Forge Co. 
Ltd., Lincoln 


Ditto ditto 

Ditto ditto sve 
Britannia Company, Colchester 

Ditto ditto 

Ditto ditto 

Ditto ditto 


Holmes and Sons, Ltd., Norwich 
Pickering Block and Hoist Co., 
23, Mt. Pleasant, Clerkenwell 
Woods and Uo., Stowmarket ... 
Ditto ditto 
Ditto ditto 


ee 
i 


Nature of Implement, 
Wagon and Cart Hoist or Kile. 
vator ' 

Turnwrest Plough fo 
Cultivation . = 
Hay Press, Kirby’s Patent 


Grater, or Root-cutting Maching 
Eradicator 
Chaff Cutter, “‘D, BE, X.” 


Haymaking Machine, “The 
Palatine ” 
Ditto No, 2 
Chaff Cutter, Pulper, Grist Mill, 


and Elevator combined 
Chaff Cutter 


Estate Carpenter's Plow 
Potato Sorter 
Brake for Farm Wagons, &c, 


Supports for Shafts of Wagon 
Shoes for Horses 
Three-Furrowed Steam Plough 


Spring Hub Wheels 
Tap or Cock for Water Carts 
Manure Wagon 


Root Grater 
Pump for Milk, Water, &c. 


‘Fishback ” Sycamore Box Cburn 

Buttermaking Apparatus, ‘‘MIP” 

‘* Hillside” Butter Worker 

** Horse Shoe ” Diaphragm End- 
over-End Barrel Churn 

15-Gallon Power Churn 


Butter Dryer 
Butter-pat Machine (A) 


Butter-pat Machine (B) 
Butter-pat Machine (C) 
Unclimbable Wire Fencing 
Refrigerator & Butter Hardener 


Cream Separator, ‘ Empress,” 
Hand-power 
Ditto For Power 
Steel Weldless Agricultural 
shains 


Sheep Dipping Machine and 
Cart* 
Pump for General Purposes 


Machine for Distributing Bouillie 
Bordelaise* 

Insecticide Distributor, ‘ Excel- 
sior” * 

Fungicide Distributor (Powders)* 

Self-acting Steam Cultivator 


Apparatus for Dispersing Vapour 
and Drying Hops, Malt, dc, 
Patent Aqua Brush 


Horse-power Potato Spraying 
Machine* 
Railway Milk Can 


Swath Turner 


Mower, The ‘Stamford 1 k.” 
Root Cutter 

Turnowrest Plough 

Fly Brush or Dresser 

Roller Flour Mill 


Plough, with Reversible Share, 
uC. 
Chilled Digging Plough 
Balance Plough 
Three-Furrow Plough 
Ditto with Seed Box 
Road Breaker 
Cylinder for Preparation of Hay, 
Straw, &c. 


Straw and Hay Press 
Chaff Cutter, with Riddle 


Oat Bruiser, with Splitter and 
Rubber combined 

Portable Combined Chaff Cutter 

Steam Digger 

Hay and Straw Baling Press 

Brick Making Machine 

Screw Press for Bricks and ‘Tiles 


Brick and Tile Press 
Loader 


Stacking Machine 


Portable Oil Engine, ‘ The 
Trusty” * 
Clutch Barrel Hoist 


Portable Oil Engine, 9-H.1’." 


Locomotive Crane 

Portable Oil Engine, 3-H.P. 

Oil Engine, 7-H.P.* 

Oil Engine, 14-H.P. 

Oil Engine and Pamp Combined 
Oil Engine and Lathe 
Quick-speed Steam Engine 
Self-sustaining Hoist for Sacks 


Stone Picking Machine, No. 1 
Ditto No, 2 
Ditto No, 3 


We have here no fewer than 114 exhibits competing for the 


ten medals given by the Society. 


The titles of the im- 


plements give a very good idea of the direction taken by 
agricultural inventions, as we may perhaps term them. 





* Also entered for competition for the Society's prizes. 
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It will be seen, however, that great numbers of them are 
comparatively trivial. 

Last year it will be remembered that, speaking of the 
Chester Show, we devoted a good deal of space to steam 
digging. It would appear that steam digging possesses 
certain advantages over ploughing which commend it to 
farmers. So far as we can gather, there is a consensus 
of opinion that much better and heavier crops can be 
grown on dug land than on that which is ploughed. 
What the reason is no one seems quite to know. The 
problem of digging by machinery is, however, one very 
difficult indeed of solution. Thousands of pounds have 
been spent on it during the last thirty years, and at this 


moment the only man who seems to have attained | 


success is Mr. Cooper, whose highly ingenious digging 
engine we described last year in some detail. This year 
the Cooper Steam Digger Company, of King’s Lynn, 
show the only digger exhibited. That which we described 
last year had a triple-expansion engine, and is now, and 


has been during the winter, in successful operation. The | 


Cooper digger shown this year is similar in many respects, 
but it is driven by a compound engine, and certain de- 
vices have been added to overcome special difficulties. 
For example, the Cooper digger as made hitherto worked 
far better on level land than on uneven ground, as the 
digging forks are behind the road wheels. As these last 
rose over a high place, they lifted the forks, which at 
that moment were over the low place; then the wheels 
descended into the next hollow and the forks buried 
themselves in the high place. This incapacitated the 
machine for digging prairie land. Mr. Cooper has got 
over the difficulty in a most ingenious way. The digger is 
illustrated on the next page. Until we publish a fuller 





description it will be enough to say that the height above 
the ground of the shaft carrying the digging forks is deter- 
mined by a hydraulic cylinder and piston. The boiler 
forms the accumulator. Beneath the digger near the 
forks will be seen a kind of skid, which runs along the 
ground. This is a feeler, and controls the valves of the 
hydraulic cylinder in such a way, that no matter how | 
uneven the surface is, the forks always dig the same depth. 

Up to Saturday last if we had been asked whether 
finality had or had not been reached in steam ploughs, 
we should have said ‘ Yes, 
it long since.” It used to be held that to plough 


Messrs. Fowler reached | 


an acre an hour by steam was good work. But | 


Messrs. Fowler are showing this 


from Girton College, a steam plough, worked by 


two engines with Sin. cylinders and 160]b. pressure, | 


year, not far} 


which will plough—not cultivate—no less than forty acres | 


per day; or, say, four acres per hour. The plough as | 


used has Scotch breasts, or mould-boards; but English | 


boards might have been used, if necessary, just as well. | 
The Scotch breasts break up “ seeds” for a fallow better 
than the English board. It would be impossible to describe 
this plough in detail without drawings, and it will not be 
easy to make its action intelligible with them. For the | 
moment, it is perhaps enough to say that hitherto all | 





Swe nih fi 


behind the other, and each the width of a furrow further 
to the right or left as the case may be—is secured to the 
centre of a bar carried at each end on wheels, which bar 
is of course across the line of furrows ; just, in fact, as the 
swingle trees of a horse plough are. Let us further 
suppose that to this bar are attached, by suitable draught 
links, eight totally separate ploughs, each quite free to 
follow its own devices, and it will be understood in a 


| moment that these ploughs can follow the irregularities of 


the ground much as a chain harrow might. Now, each 
of these ploughs is of the turnover type; that is to say, 
it has two mould-boards, one of which is in the air while 
the other is ploughing. The automatic arrangement by 
which all the ploughs are caused to turn over at each 
end of the field is extremely ingenious. 

Above we give two views of the plough, reproductions 
of photographs. The annexed diagram will help to make 
what follows intelligible. The bar A is that referred to 
in the preceding paragraph, only instead of being carried 
at right angles to the furrows, it is placed at an incline. 
If it were at right angles, then each of the ploughs, B B, 
must be coupled to it by a drag link of a different length. 
There are, as we have said, eight ploughs; these are all 
coupled to the bar A by universal joints at E E. The 
whole plough is turned round at the end of each bout, 


gang ploughs have been secured to a rigid beam, and | revolving round one of the carrying wheels D on the axle 
this beam took no cognisance of the inequalities of | C, the other wheel being locked by a pawl to prevent it 
the surface; so that if the plough were worked across | from running back. Thus the plough comes round on 


old ridged land, for example, it would work 


varying depths. 


at the centre shown by the dotted line; but at the same 
Let it be supposed, now, that the | time that the whole gang comes round each plough has 


hauling rope, instead of being secured to the end of a| to be made to turn over on its axis half a circle in order 
long bar supported on a pair of wheels—to which bar the | that the mouldboard previously in the air may be 


ploughs are attached to the number of four or five, one ' put in the ground. 


If only single mouldboard ploughs 
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were used the furrows would alternately be turned 
right and left instead of all one way. The ploughs are 
caused torevolve by a sector or portion of a toothed 








SHOW—COOPER’S STEAM DIGGER 





by means of a set screw. When any hard foreign sub- 
stance is introduced it forces back the kibbling-plate on 


| to the sliding pin, and the latter breaks off a nib from the 
wheel fixed on the universal joint E in the diagram. | 
The sector can be seen at A in the photograph. In | 


these sectors gears a bar parallel to the main bar A in | 


the di , and this bar being carried to the right or left 
at each end of the field when the plough is being turned, 
causes the semi-revolution of the draw bar ofeach plough 
and so turns it over. This describes the principle of the 
action of the plough, but there are numerous details for 
locking the plough in position, for steering, for varying 
the depths of the furrow, &c., which it would be impos- 


sible to render intelligible without several drawings and | 


a great deal of letterpress. It may be mentioned that 


Messrs. Fowler have spent four years in bringing the | 


plough to its present state of perfection, and it con- 
stitutes, as we have said, the most remarkable innova- 
tion in steam ploughing that has been produced for 
many years. It is perhaps a pity that the plough has 


been shown at work with Scotch breasts, which are | 


little understood by Eastern County farmers. 


Among the miscellaneous exhibits are some worthy of 
notice and illustration. 

Messrs. Richmond and Chandler, Southall-street, Man- 
chester, amongst their numerous exhibits, have on view 
a chaff cutter fitted with a new type of sifter, which is in- 
tended effectually to divide the chaff produced into two parts 
according to the length. This sifter—see Fig. 2—com- 
bines both the lateral and longitudinal movements, 
imitating closely the action of an ordinary hand-riddle, 
and as the motion of the riddle is not reversed, it works 
smoothly and with the absorption of very little power, 
while it can be run at a high relative speed. The 
machine stands on a strong wooden frame, within which 
the sifter works, delivering chaff at one end, cavings at 
the other, and sand and dirt underneath. The fiy-wheel 
is provided with a cover, and the machine is cased in all 
round. The sifter can be applied in many different ways, 
but in the majority of cases it will be found most con- 
venient and cheapest to fix the chaff cutter on the floor, 
and to suspend the sifter under the same floor, as this 
obviates the necessity of the wooden frame to raise the 
chaff cutter. This firm have also introduced an im- 
proved arrangement in connection with their bean 
and maize splitters, whereby a minimum amount of 
damage is done should any unusually hard foreign sub- 
stance pass between the barrel and the plate. The 
arrangement which has been introduced for preventing 
this frequent cause of damage is very simple. The 
kibbling-plate is arranged to bear against one end of a 
pin with a hand wheel, which slides in a sleeve screwed 
into the frame, and the other end of this pin abuts against 
one of a series of ribs on a small star wheel composed of 
soft metal, which is fixed adjustably to the hand wheel 





star wheel, thus allowing the plate to fall away from the 
cutters, when the hard substance passes without doing 
any damage to the kibbling barrel. These star wheels 


are — at a small cost, so that they can be 
readily replaced when the various nibs have been broken 
away. 


One of the most interesting agricultural exhibits 
probably in the Show is a model of Fyfe’s patented hay- 
making apparatus. which resembles somewhat an appara- 
tus which is in use for creosoting railway sleepers. We 
hope to give an illustrated description of this apparatus 
in a later issue, so for the present will{content ourselves 


a 





to another crank close at hand, the machine will 
collect’ two swaths into one windrow.’ A number 
| of these machines have been supplied to farmers 
and are said to be effecting a great saving of time and 
labour in gathering clover and other crops. This firm 
are also showing the Stamford Q.R. mower, which is 
mounted on wheels 38ft. in diameter, by means of which 
| the draught is greatly reduced. Both spindles ave carried 
in removable bearings, which when worn can be let 
| together, or entirely renewed, so that either spindle can 
be withdrawn entire without removing any wheels oy 
keys. In taking the machine to pieces for repairs or foy 
cleaning, much time and labour is saved by this arrange. 
ment. The connecting-rod is entirely of wrought iron 
and the brass bearing is in halves, so that it can be 
adjusted or let together when worn by a very simple and 
ingenious arrangement. The crank pin is hollow, and 
contains a supply of oil, which finds its way, drop ly 
drop, into the bearing. The great stress on a mower 
finger-bar in work often sets it back and out of line with 
the crank pin and connecting-rod, and increased friction 
results. By a novel arrangement of the joint between 
the hinge-beam and shoe, this difficulty is obviated and 
the finger-bar rendered adjustable, so that it can always be 
kept in its proper position. In addition to the advantages 
already enumerated, the Rutland mower possesses that 
of being constructed on an entirely new principle, 
especially adapted for cutting on ridge or furrow, or on 
uneven and difficult ground. The entire body of the 
machine containing the geating is hung in bearings on 
brackets or arms fixed to the main axle, and to the hinge 
beam. being as usual hinged to the body, the finger 
beam is practically on an universal joint, and is thus 
able to adapt itself to any possible formation of ground, 
with an easy floating or rolling motion. A double-sided 
crank is used in place of the ordinary crank disc, and 
the machine is geared from both travelling wheels. The 
‘‘ Adjustable” root cutter, is an old and formerly much 
approved anger of machine revised and perfected. A 
revolving disc driven by bevel gearing is fixed horizontally 
to form the bottom of a circular pan or hopper divided 
into divisions by inclined plates, so shaped as to hold the 
roots down when being cut. The divisions or inclined 
plates are made with a number of crescent-shaped 
corrugations formed with knife edges, by means of 
which edges the roots are held securely against the 
revolving knives, and are prevented from rolling, no 
matter whether they be large or small. In order to 
provide for the easy removal of cutting disc, it is 
attached by means of a screw to the lower end of the 
spindle, so that by turning the handles backwards it is 
released, and is received upon ledges attached to the 
frame, along which it is readily drawn clear of the 
machine, and can be replaced by the disc required for 
use, 





Fig. 2-RICHMOND AND 


by giving merely a general idea of the system. Briefly, 
then, it may be stated that the process is one of cooking 
the hay by first pressing it in bales, placing it in a suit- 
able receptacle from which all the air can be exhausted, 
and a perfect vacuum obtained, and then admitting 
steam under high pressure, which is allowed to 
permeate the hay for a period of fifteen to thirty 
minutes. In dealing with wet hay, hot air under 
pressure, and at a temperature of 300 deg., may | 
be employed instead of steam. Mr. D. A. Fyfe, of Vic- 

toria Mills, Stratford, London, E., is the patentee of this 

system. Messrs. Blackstone and Co., Rutland Engineer- 

ing Works, Stamford, Lincolnshire, are showing quite a | 
number of new implements. The first of these men- 
tioned in the catalogue is a new swath turner, which 
consists of two forks moved by cranks at an angle of | 
about 45 deg. with the axle of the machine, each of these | 
forks turning a swath, one being turned clear of the road | 
wheel and the other on to the track over which the | 
horse has passed. By shifting the near side fork on! 


CHANDLER’S SIFTER 


Another novelty shown in motion by Messrs. Turner 
is an improved wheat drying and conditioning cylinder. 
Want of space did not permit the exhibiting of the com- 
plete arrangement; this in its entirety would consist of hot 
and cold blast fans, steam heater, and damping worm, in 
addition to the cylinder. The flow of the material is as 


| follows :—The wheat stored in a bin overhead falls into the 


damping worm, then passes into an elevator, which lifts 
it and discharges it into the vertical drying cylinder. At 
the top of the cylinder hot air is admitted, the air 
being aot in a steam heating apparatus. This hot 
air passes into the cylinder, and about three-fourths of 
the way down it meets a bafile, so that it is driven 


| through the perforations of the cylinder and the wheat 
contained between the internal and external cylinders. 


At the bottom of the cylinder a blast of cold air is 
admitted, which also meets a battle, and is consequently 
driven through the perforations of the cylinder; the 
wheat, therefore, in the upper part of the cylinder is 
acted upon by hot air, and in the bottom part by ordinary 
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dry air, and is delivered into sacks. The perforated 
jinders revolve slowly, and the speed at which the 

pie falls is adjustable at pleasure, and of course is 

dependent on its condition. 

Messrs. Heathman and Co., Endell-street, London, 
W.C., have on view their new telescopic ladder tower, 
mounted upon a pair of cycle pattern wheels, for one 
man to transport over rough roads, and use to work upon 
when pruning trees, attending to electric arc lamps, or 
other like work. The sliding section is 2ft. square, and 
adjustable at any rung so as to suit varying heights. It 
has a platform upon which the man stands, surrounded 
with a guard rail having a table for tools. Heathman’s 
extension ladder is now fitted with a new locking device 
which automatically clutches any rung at which it is 
desired to adjust the height of the ladder, and for 
lowering the slide section one has only to raise it a 
few inche, when a self-acting pawl comes into play 
and automatically trips the lock past the rungs. 
Cords, levers, and iron rods are now dispensed with, 
and therefore the mechanism of these ladders is thereby 

implified. 
_ rN Cole, Marchant, and’ Morley, Bradford, are 
exhibiting two pumps, one having a 6in. pump end 
and the other a 4in. In both cases the steam cylin- 
ders are Tin. in diameter, and the stroke 15in. The 
smaller pump is suitable for fire purposes and for 
high-pressure pumping, and the larger one for irriga- 
tion and low-service pumping. The makers claim 
for this pump that it is the only general-service 
duplex steam pump in the market which will work ex- 
pansively. Diagrams taken from this pump show that 
the expansion in the cylinder can readily be varied. As 
regards the water pumped, Messrs. Cole, Marchent, and 
Morley inform us that they have made no exact experi- 
ments on a long-stroke pump, but have previously tested 
a pump 6in. by 4in. by 6in., and at a piston speed of 
920ft. per minute, and have pumped 12,420 gallons in the 
hour against a water pressure on the delivery of 4lb., 
and a vacuum on the suction of llin. The theoretical 
capacity of the pump was 14,400 gallons, making an 
efficiency of 86 per cent. 

The Blackman Ventilating Company, London, shows 
several of its fans, one of which is driven by a 
“Trusty” oil engine, and is fixed to a tubular air warmer, 
such as supplied by the company to warm the large 
quantities of air moved by the Blackman fans, especially 
for drying purposes. This driven fan, which is 30in. 
diameter, blows fresh air through the tubes of the 
warmer, from which it issues at a temperature of about 
140 deg. The amount of heat, however, imparted to the 
air is entirely under control. There are ducts or passages 
along each side of the warmer, through which any 
desired proportion of the fresh air handled can pass 
direct, and mixing with the heated air, gives any desired 
temperature in the drying room that may be desired, 
without decreasing the total quantity of the air passed 
through, which can also be easily regulated to require- 
ments. 

Messrs. Ransome, Sims, and Jefferies, Ipswich and 
London, rely chiefly upon standard types of portable, 
traction, and other steam engines. Norton’s vertical 
multitubular boiler is shown fixed to a vertical engine, 
and there are steam thrashing machines, and a 
large collection of agricultural implements, includ- 
ing a new plough with an improved snap adjust- 
ment for the land wheel. By the aid of this device 
a rapid alteration of the position of the land wheel is 
effected, from its working position to the level of the 
furrow wheel. It is also useful for turning the plough at 
the headlands, and for slipping the plough uphill when 
empty. Another improved plough is shown by Mr. James 
Coultas, Perseverance Ironworks, Grantham. It is fitted 
with a wooden beam and chilled breast, and is provided 
with Watson’s reversible share, point, and landslide. 
This plough has two wheels. 

Messrs. Tangyes Limited, of Birmingham, have sent a 
selection of gas engines and steam engines and pumps. 


& pump, and another driving a dynamo. The large 
engine exhibited, capable of developing 115 indicated 
horse-power with ols town’s gas, proves that gas 
engines are becoming a very serious competitor of steam 
engines, and especially in connection with gas-producing 
plants supplied with large engines, which enables the 
user to obtain power at about 1 Ib. of anthracite coal per 
indicated horse-power per hour. They exhibit three 
types of steam engines, 12in. cylinder, 24in. stroke hori- 
zontal engine fitted with the Tangye-Johnson patent 
automatic cut-off gear. The double-cylinder vertical 
steam engine lends itself admirably to confined spaces, 
the size of the engine on the stand being 12in. cylinders 
and 24in. stroke. 

Amongst a great variety of other exhibits, a fly-brush 
or dresser for roots and other crops should be especially 
mentioned. This appliance is intended for destroying 
and preventing insect pests. This implement consists of 
& specially constructed water-cart, to be drawn by a horse, 
and with a capacity of about thirty-five gallons, with 
axles made to telescope, so that the wheels may be regu- 
lated to run between the rows of the crop. At the rear 
18 attached an apron or brush of coarse canvas, about 
20ft wide, and consequently projecting considerably out- 
side the road-wheels, but capable of being folded up to 
the width of the machine for passing through gateways. 
Fixed above the apron, and extending along it, is a per- 
forated pipe, by means of which the apron or brush is 

ept saturated with insecticide solution from the tank, 
the supply being regulated by a cock fixed within easy 
reach of the driver. The apron or brush, when the machine 
18 In operation, trails along the ground, passing gently 
over the crop, brushing the underside of the leaf where 
the flies are invariably found, effectually destroying them 
either on the leaf or on the ground. At the same time 
the solution makes the plant so distasteful that no insect 
Will return to it. In an ordinary way one dressing is 


advantageous to treat it a second time within a day or 
two, in the opposite direction to the first dressing, in both 
cases crossing the drills. Independently of destroying or 
banishing the insects, this operation is said to benefit 
the crop, as the canvas, in passing over, draws the plant 
to one side, and has a similar effect to a strong wind in 
stimulating its growth by loosening the roots and causing 
them to strike out further into fresh soil. The canvas is 
adjustable to suit the height of the crop. The principle 
of this machine has been tested during the past two 
seasons and found to give satisfaction, as it is said that 
it routs the insect from its stronghold under the leaf, 
where other attempts at its destruction have failed to 
reach it. 

The Central Cyclone Company, of Fenchurch-avenue, 
London, E.C., has on view, amongst other articles, a 
“Class 5”’ disintegrator, which is said to be the largest 
attrition mill yet constructed. It is capable of dealing 
with materials at the rate of from 3 to 8 tons per hour, 
and is especially adapted for reducing cattle food, 
manures, bones, clavs for brick-making, and all manufac- 
turers’ refuse. Messrs. Henry Pooley and Son’s exhibits 
comprise one new implement—a self-indicating auto- 





matic cattle weighbridge, with Pooley’s improved shadow- 
less dial. 


Fig. 3—-TITTLEY SCREW PRESS 





are enclosed within and suspended from cast iron girders 
jointed suitably and bolted together at their meeting 
flanges. The size of the platform is 8ft. by 6ft. and the 
weighing capacity is 40 cwt. Mounted on a platform, 
and securely bolted thereto, is a very strong enclosure or 
cattle pen formed of cast iron uprights, having tubes 
threaded through them at varying distances apart up to a 
height of 5ft. 3in., being the height of the top rail. 
Round the bottom of this pen for a height of 2ft. tongued- 
and-grooved boards are placed to prevent cattle injuring 
their legs. There are double gates at each end of the 
machine. A strong cast iron name bracket connects the 
end corner posts at a height of 7ft. from the ground, thus 
tying all together in a very secure manner. The 
indicator is a very simple arrangement of a lever of 
the first order connected by means of a rod with the 
main under levers, and having suspended from the end 
of the long arm a brass cylindrical poise which, when 
the machine is balanced, is partially immersed in a tank 
of water. When a load is placed upon the platform of 
the machine, so much of the cylindrical poise is lifted out 
of the water as will counterbalance it. Connected at 
ene side of the lever is a quadrant, over which a light 
chain is passed to a pulley fixed on a spindle carrying the 
indicating finger. The indicating finger works directly 
under a graduated weight scale, and is flush with it, so 
that when viewed obliquely, or from any other aspect, no 
shadow is cast upon the scale, but the indicating point 
stands directly under the indexing scale, and in the same 


same plane. Messrs. Pooley are also exhibiting a few ex- 





sufficient; but when the crop is badly attacked, it is 





Farmer” weighbridge. 








This weighbridge is self-contained, 7.c., the under levers | 


plane, thus the point of the finger indicating the weight on | 
the scale, and the scale itself, are concentric, and in the | 


machine may be of interest to our readers, but we have 
not space to give full details of its construction. The 
weighing platform, measuring 6ft. 6in. by 3ft. 6in., is 
made in two pieces, a very strong frame of cast iron 6in. 
broad and lin. thick, having deep “ fishback” flanges on 
the under side, and a durable central platform resting on 
a flange cast round the inside of the frame. This im- 
provement on the ordinary platform facilitates examina- 
tion and cleaning. The platform “ floats” freely in all 
directions, and this is mote particularly advantageous 
where cart traffic has to be weighed in addition to cattle. 
The steelyard is centre-balanced, and is graduated by 
1b. divisions up to 30cwt. By means of a relieving 
lever this steelyard can be removed and replaced at will. 

Messrs. J. and H. Keyworth and Co., Tarleton-street, 
Liverpool, have an extensive miscellaneous exhibit of 
their well-known “Advance Buckeye’? mowers and 
reapers, together with harrows and rakes and other farm 
implements, all of which are more or less of standard 
pattern. The same remark applies to Messrs. William 
Glover and Sons’ (Limited) exhibit of wagons and carts, 
which are too numerous to mention individually. The 
tipping wagon made by this firm is pretty well known, 
having been used for a number of years now by the 
London vestries and principal towns and cities in the 
provinces for the collection of slop and dust. The body 
is raised and the load discharged 
with the greatest ease, even 
with a load of 50cwt. The 
method of tipping employed is 
a very economical one; the tip 
can be stopped at any angle, 
consequently the timbers sustain 
no damage through the hind 
part of the body coming in 
violent contact with the ground. 
SW This van is fitted with a light 
=§)} galvanised iron sliding cover, 
| which completely encloses the 
contents, and thus prevents 
paper, dust, &c., being thrown 
about. 

There is an excellent display 
of brick and tile-making ma- 
chinery, although there are not 
many appliances which are 
catalogued as new. Messrs. 


Albert Works, Preston, have 
an interesting group of ex- 
hibits including three _pro- 
cess machines, automatic cut- 
* ting-off tables, brick presses, and 
a potter’s throwing wheel with 
differential speed arrangement. 
Messrs. Bradley and Craven, of 
Westgate Common Foundry, 
Wakefield, have introduced into 
their mixing, moulding, and 
pressing machine an improved 
form of knife for more effectually 
pressing the clay into the 
moulds. In this machine they 
have also adopted double helical 
toothed gearing, and other minor 
improvements. Messrs. Pullan 
and Mann, of Elland-road, Leeds, 
show two machines, of which 
the accompanying illustration— 
Fig. 3—represents a power- 
driven Tittley screw press for 
bricks and tiles. This machine 
only differs from other similar 
presses made by this firm in that 
it is operated by pulleys and 
belting instead of by hand. The 
additional parts necessitated 
for belt driving are few and 
simple,consisting of two brackets 
bolted to the headstock, and 
carrying the horizontal first 
motion shaft with cone clutch, 
two belt pulleys and bevel pinion. The latter gears with a 
bevel wheel attached to the vertical screwed shaft, and is 
provided with a driving pin or bracket for engaging the 
fly-wheel. There are also provided a starting lever gear 


_and brake. 


Power is transmitted to the press by a straight and a 
crossed belt driving the two belt pulleys in opposite 
directions. By moving the cone clutch into gear alter- 
nately with the belt pulleys the screw is driven in the 
direction necessary to cause the pressing plunger to 
move up or down as desired. The starting handle is 
balanced by two springs, and when released brings the 
cone clutch out of gear with both pulleys and stops the 
press. The mode of operation is as follows :—The press 
being out of gear and at rest, the operator moves the 
starting handle, and the pressing plunger immediately 
descends. When it has completed a portion of its stroke 
the handle is released, thus throwing the press out of 
gear, the remainder of the stroke being performed by the 
momentum of the fly-wheel. After the plunger strikes 
the brick, the operator throws the handle into gear for 
the upstroke, and holds it in that position until it is 
completed, when the plunger automatically throws the 
press out of gear and stops it, and at the same time 
brings the small brake into action to prevent the press 
running down again until the present brick or tile has 
been removed, and another one placed into position for 
pressing; the blow being struck by the momentum of 
the fly-wheel, the mechanical parts being used simply for 
starting it and bringing the plunger back again. 
| Mr.T. C. Fawcett, Hunslet, Leeds, has a variety of 
; machines, but only one of these is new to the Royal 


amples of their weighing machines, among which the most | Agricultural Society’s shows. This is Messrs. Breething 
interesting to farmers will be found the ‘Champion | and Fawcett’s improved rotary table machine for produc- 
A brief description of this | ing sand-faced bricks, which was briefly described some 


John Whitehead and Co., . 








i 
{ 
{ 
i 
i 
j 
f 
f 
{| 
{| 











eee 
——— 


566 THE ENGINEER JUNE 29, 1894, 
the regulating roller may be moved either rp or down 
THE R.AS. SHOW—STATIONARY AND PORTABLE OIL ENGINES |>y means of a nut and rod without releasing the 


MESSRS. HORNSBY AND SONS, GRANTHAM, ENGINEERS 


i 
S— 
Hh 


NE 











mpeg 


\ 








time agoin THE ENGINEER in connection with the Build- 
ing Exhibition at the Royal Agricultural Hall. The 
Hardy Patent Pick Company, of Sheffield, have two 
stands, one being devoted to the well-known ‘“ Devil” 
disintegrators and kindred appliances, and the other 
to agricultural tools. The Massey-Harris Company, 
Bunhill-row, London, E.C., have a very extensive 
display of sheaf-binding harvesters, mowers, reapers, 
tedders, &c., all of which, however, 
at these shows. A new root-cutting machine is exhibited 


ance is made on the disc principle, and is fitted with a 
worm conveyor on the axle, radial clearing knives on 


into which the hay may be easily thrown from the top 
of the stack. The lid is then closed by means of suit- 
able levers which fasten it down automatically, and 
the ram is forced in by four strong racks and pinions, 
actuated by a ratchet lever 7ft. 6in. long, which is worked 
by two men, and the shaft of which is geared with 
the two main shafts of the press. The lid being opened, 


| the bale is tied either with wire or string by a simple 
are familiar | 


process. The size of the finished bales is 42in. by 20in. 


| by 18in., and the average density from 12 Ib. to 15 lb. per 
on Messrs. E. H. Bentall and Co.’s stand. This appli- | 


cubic foot, according to the nature of the hay. Mr. 
Edwards informs us that with the assistance of two men, 


| working for a period of half a day, eight bales per hour 


the disc plates near the axle under and upon the rim, | were turned out, each weighing on an average 1 cwt. Mr. 
and a specially constructed hopper. The object of these | J. W. Brooke, Adrian Ironworks, Lowestoft, has amongst 
improvements is to obviate the choking which frequently | his exhibits a novelty in the form of a self-sustaining 
takes place in this class of cutter. An excellent display | clutch barrel hoist which, being placed directly on 
of harvesters and other farmyard implements is that of | the shaft, requires no belting and is worked by one 
Messrs. Lankester and Co., 110, Southwark - street, | lever. The lever operates both the clutch and the hand 
London, E.C.; and other exhibitors of these types of | brake. Messrs. Barford and Perkins, of Peterborough, 
‘machine are Mr. Robert Boby, Bury St. Edmunds; Mr. | have on view the “ Clipper” lawn mower, an ingenious 
Geo. Kearsley, Ripon; Messrs. Samuelson and Co.,| device in which is the arrangement provided near the 
Banbury; and Messrs. J. and H. Keyworth and Co., handles for adjusting the height of the cut. In ordinary 
Liverpool. | machines the difficulties attendant upon the alteration of 

Mr. T. A. Wynne Edwards, Denbigh Foundry, North | the height of the cut are such as to preclude the ready 


Wales, exhibits a new hay and straw baling which is 
portable, and can be worked by three men. The system 


now been used for some time in Woodville’s trussing 
presses. When the ram is drawn back, and the lid 
opened, 2 space measuring 5ft. by 3ft. Gin. is presented, 


| adaptation of the machine to suit particular circumstances, 


| such as changing from long to short grass, and vice versd. 
applied is an adaptation of racks and pinions which have 


For instance, a screw key has to be found to slacken a 
nut upon each side of the machine, so that the regulating 
roller may be knocked up or down, and both nuts 


| tightened up again. In the “‘ Clipper ” mower, however, 


handles of the machine. Another advantage claimed 
for this machine is that it cuts better at slow speeds 
owing to the bottom blade having a serrated cutti 
edge. At another stand in the implement yard this firm 
exhibit a straw and hay press for manual power, which 
differs from others made by this firm in being more eas 
of access to the workman. Messrs. Edwin Mansfield 
and Sons, Manchester and London, exhibit their oi] gas 
generating apparatus, the gas being employed for lighting 

urposes and for dz:ving a Crossley gas engine. Messrs. 

tephenson and Sons, of Trent Bridge Works, Newark. 
on-Trent, have a press for baling hay and straw by horse 
power. This machine is constructed to allow the 
horse to walk round in a continuous circle, and the 
power is applied in such a manner that the force exerted 
increases towards the end of each operation. The 
plunger has a movement of 30in., which gives a large 
feed opening, and makes two strokes to one revolution of 
the horse. The length of the bales may be regulated ag 
desired, by means of followers which are put into the 
hopper at regular intervals, while the density of the 
material may be readily adjusted by hand wheels on top 
of the bale chamber. 








THE ROYAL AGRICULTURAL SOCIETY’s 
TRIALS OF OIL ENGINES. ~* 


As we mentioned on page 546 of our last impression, 
the Royal Agricultural Society excluded all who would 
have been observers of the trials of oil engines until the 
fourth day of the trials. We need hardly remind any of 
our readers that during these three days, when the trials 
were conducted in private, much was done that made it 
difficult for an observer commencing on the fourth day 
to place himself on an equal footing with those who 
had preceded him. 

The trials which were conducted in private were the most 
important. They were long-duration full-load trials, and 
were best calculated to bring out the qualities of the engines, 
These runs were most of them of about eight hours on 
the Monday, ten hours on the Tuesday, and nine hours on 
the Wednesday. At the end of this time no cleaning was 
allowed or carried out, as far as is known, before the com. 
mencement of the subsequent trials for testing the con. 
sumption of oil when running with full, half, and no load. 
As we mentioned last week, two of the fixed engines were 
thrown out before the long-duration trials were completed, 
leaving nine to be tested for economy. Of the portable 
engines only three remained, namely, those of Messrs. 
Richard Hornsby and Sons, Messrs. Crossley Bros., and 
Messrs. Clarke, Chapman and Co. The regulations under 
which the trials were supposed to be made include the 
following : — (7) The adaptability of each engine for 
general purposes on a farm will be considered, especially 
as regards simplicity of design, strength, durability, 
stability, and freedom from fouling. (10) Each com. 
petitor will be allowed one attendant only in charge 
while the engine is running. Such attendant will be 
under the direction of the judges. (11) At the end of 
the above run, each engine will go—just as it stands—on 
to a full load trial, during which indicator diagrams will 
be taken, brake load recorded, and oil used weighed. 
This will be followed by a light and half load trial under 
similar conditions. These we mention because two have 
to be referred to hereafter, and of the other, No. 10, it 
must be mentioned at once that while several makers 
observed the rule with but slight departure from it, one 
firm was represented by from three to six observers, and 
at least one adept engine attendant competent to respect 
every idiosyncracy any oil engine ever displayed, or any 
symptom of which one gave any sign. Another firm 
was not so numerously represented, but its trained 
officials and attendants would make the running of oil 
engines costly, even if their salaries and wages, as well 
as their services, were spread over seven or eight engines. 
On the other hand, one of the fixed engines was attended 
almost entirely by one man, and the inventor, under whose 
licence the present makers have only recently begun to 
manufacture, was not permitted to enter the trial shed 
during the first three and most important days. This 
rule 10 was, therefore, not equally enforced, and 
exhibitors are not slow to observe the difference. _ 

The interpretation of clause 8 of the regulations is also 
giving rise to much speculation, and it must be confessed 
that the interpretation which has apparently been put 
upon it by the judges is not obvious to those who 
witnessed the starting and running of the engines during 
the fourth, fifth, and sixth days of the trials. ‘ 
The Royal Agricultural Society was laudably pursuing 
the objects of its existence when it offered the prizes 
which have now been awarded for oil engines, and there 
can be no doubt that the action of the Society has con- 
tributed much to the wonderful development of the oil 
engine which has taken place during the past nine 
months. The oil engine does, without doubt, offer many 
advantages over any other prime mover for most farm 
and estate purposes, and for what it has done to encour- 
age its perfection, the Society is to be congratulated. It 
is the more the pity that the trials should in any respect 
have been so carried out that the public faith in their 
value should be impaired, or that anything should have 
been done to lessen the value of the prizes when 
awarded. ‘ 
The judges have awarded the two first prizes to Messrs. 
Richard Hornsby and Sons, and the second prize for 
fixed engines to Messrs. Crossley Bros. The judges were 
Professor D. 8. Capper, King’s College; Professor Ewing, 
of the Engineering Laboratory, Cambridge ; and Mr. J. b. 
Denison, of Balure, Isle of Wight. F 
Time and the difficulties connected with these trials 
revent our dealing with them at any length this week. 
he following table relating to the fixed engines which 
were run on the full load, half load, and light load trials 





may, however, be of interest. 
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The engine by Messrs. Hornsby differs from all the others 
n that when it has been started the ignition of the working 
charge is effected by the heat extracted from the com- 
bustion chamber and cylinder due to the high tempera- 


ture acquired by explosive combustion, The combustion 





chamber is an extension of the cylinder, to which it is | 


connected by means of a flange. 
form that of a short bottle of large diameter, the neck 
of which carries the flange referred to. This bottle- 
necked-chamber is for starting purposes heated by means 
of two powerful lamps, combustion in which is effected 
by means of a fan turned by hand. This fan is seen in 
the engraving of the fixed engine, the same engraving 
showing the lamp beneath the combustion chamber, 
which is covered by a hood. The hood is removable, and 
is fitted with covers which permit the egress of the flame 
from the lamps when they are in use for heating the 
combustion chamber for starting, or when they are used 
occasionally to raise the temperature during working. 
This hood and its covers thus provide the means for 
maintaining the temperature of the chamber or varying 
it as the attendant may find necessary during working. 
The oil is sent into the vaporiser by a four-valve pump, 
the governor acting by controlling an overflow valve, 
which either permits more or less of the oil sent up by 


The chamber is in | 








the pump to return to the oil tank or causes it to be sent 
into the vaporiser. 

The portable engine is very similar in construction, 
except in that the bearing bed plate is dispensed with 
and the cylinder and bearings fixed to the plate and 
channel irons, which form the frame of the carriage. 
Beneath this carriage is an oil vessel carrying a supply 
sufficient for a whole day’s work. The space between 
the top and bottom plates of the carriage frame is a 
water tank, and surrounding the exhaust pipe, but clear 
of it, is a vessel containing numerous shelves, down 
which the water from the jacket trickles, the water being 
circulated by a pump for the purpose. The exhaust acts 
as the steam does in an ejector, and causes a strong 
draught of air through the water tank and past the edges 
of the alternately inclined annular shelves in the vessel, 
round the pipe and others in the tank. This keeps the 
water cool partly by evaporation. The dimensions of 
this engine, which is about 114 brake horse-power, are: 
Cylinder, 12in. diameter, 16in. stroke, and revolutions 
about 200 per minute; those of the fixed engine, which 
is 8 brake horse-power, will be found in the table already 
referred to. 

The engrrvings of Messrs. Fielding and Platt’s engines 


is 8 brake horse-power, ran through the long full load 
trials, although some of the short runs for economy were 
not run in consequence partly of the low temperature of 
the vaporiser, a result of starting too quickly, and not 
being able to stop once a trial run has commenced. 
Several firms made a bad show simply for this reason. 
An extra two minutes, more coolness, and less excite- 
ment in starting would have made a great deal of differ- 
ence to them. False impressions as to the working of 
some of the engines have been given by this unnecessary 
hurry to get off. Ona farm it is a matter of no import- 
ance whether it takes ten or twenty minutes to make a 
start, for the attendant has always some cleaning, 
lubricating, &c., to occupy the time not occupied in 
turning a fan handle or working a pump handle, and 
with some engines it is not necessary to do either. The 
dimensions of Messrs. Fielding and Platt’s fixed engine 
are given in the following table, and those of the portable, 
which is of 13 brake horse-power, are :—Diameter of 
cylinder, 9°5; stroke, 16in.; and revolutions 170. The 
portable has been running in the grounds during the 
show. Both engines are of the independent vaporiser 
type, to some details of which we shall refer in another 
impression. The tank of the portable is of boiler form, 
and, indeed, is always called “ the boiler,” although its 
contents are a water cooler and an oil tank. 


Trials of Oil Engines at Cambridge. 
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* This engine ran the half load trial twice. The figures given are those 
of the second run. 











PARLIAMENTARY NOTES. 


The automatic brake. — A question was put on Monday 
with the view to ascertain why the Highland Railway was 
behindhand in the use of an automatic system of brakes. 
Mr. Bryce said that certain trains were not yet marshalled 
in such & manner as to allow the brake to be applied. The 
Board of Trade, however, was forcing the company, and in 
the last resort might have to take proceedings against it 
under the powers of the Regulation of Railways Act, 1889. 

The Achill Extension Railway.—It is promised that this 
and the Westport and Mullaraney line will be ready for 
opening on 1st August next. The delay has been caused by 
difficulty in coming to a working agreement with the Mid- 
land Great Western Company, and the execution of further 
works required by such agreement. The Midland Company 
will receive no subsidy for working the lines, but they receive 
the Achill Extension itself, completed to their satisfaction, 
free of charge, 

The Admiralty and Thames labour.—Mr. Keir Hardie 
asked whether any contracts had been given to Thames-side 
firms, and if not, why not? Sir U. Kay Shuttleworth very 
much regretted that in every case the tenders were so high 
that it was impossible to give them orders. Mr. Keir Hardie 
then asked whether it was not the fact that one firm offered 
to make good the difference between their estimate and the 
next lowest, on condition that the order was given so that 
they might find employment for their men. The Secretary to 
the Admiralty admitted that “in the case of one firm a very 
unusual offer was made, which reached the Admiralty too 
late.”’ The firm in question was the Thames Ironworks and 
Shipbuilding Company, which, we are given to understand, 
offered to construct a first-class battleship at less than the 
lowest price quoted from the North, for the sake of finding 
some remedy for the then prevailing distress on the Thames. 
In the tenders last December for the Powerful and Terrible, 
the prices sent in by this firm were £5000 only in excess of 
three successful competitors on the Clyde, upon a total of 
about £550,000, an excess which would not represent more 
than a fraction of the difference between the trade union 
rates in London and in the North, rates which the Admiralty 
contractors are required to observe. 

British trade in Kgypt.—Mr. Seton-Karr asked the Under- 
Secretary of State for Foreign Affairs whether it was the 
case, as stated, that, out of £4,800,000 spent from Egypt in 
railway plant and machinery, 15 per cent. only had come to 
Great Britain, whilst 70 per cent. had gone to France and 
Belgium. Sir E. Grey replied that the statistics appeared 
to be substantially correct as far as they go, though he could 
not say whether 15 per cent. was the exact proportion of 
money spent from Egypt on railway plant and machinery 
which had come to Great Britain. In many instances the 
Egyptian Government appeared to have prepared tenders for 
work of a cheaper description than that usually supplied by 
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RAILWAY MATTERS. 
Work on the Mandalay-Kunlon Railway will in in 


November next. The first section extends from Mandalay to 
Maymyo. 


Messrs. THE Vutcan Founpry Company, Newton-le- 
Willows, have received the order for the narrow gauge tank 
engines, Indian State Railways, illustrated in our last impression. 


Ir is officially announced that the Tsar has sanctioned 
a grant of a million roubles for making a survey for the construc- 
tion of a railway on the Amur, and one of 250,000 roubles for the 
survey of a railway round Lake Baikal. 


Tue Circum-Etna narrow gauge railway, which, start- 
ing from Catania, will go round the base of Mount Etna, and after 
touching at other important towns, will terminate at Reposto, and 
bring the vastly populated district of Sicily in communication with 
the principal railway line, is likely to be finished early in 1895. 
The length of the line, which is being constructed by the firm of 
Trewhella and Co., is 683 miles. 


THE recently completed Tetrarsk Railway, a line 170 
miles long, serving as a direct communication between Asiatic and 
European Russia, opening up a large tract of fertile lands, and fur- 
nishing an outlet for large Lnedtis of naphtha, — discovered 
at Groswy, said to be superior to those of Baku, and expected to 
compete with them in the European markets, continues to increase 
in both goods and passenger traffic. 


A ParLIAMENTARY return has just been issued, show- 
ing for each year from*1884 to 1893, inclusive, the number of rail- 
way servants killed by accidents in which the movement of 
vehicles used exclusively on railways wasconcerned. The numbers 
for the ten years were as follows :—523, 438, 421, 414, 389, 431, 487, 
587, 525, 450—total, 4615. Of these accidents, eight were investi- 
gated by inspectors of the Board of Trade. 


Tur British Consul at Madeira reports that the rail- 
way from Funchal to the Mount, which has been in course of con- 
struction for some time, has been partly \ for traffic, and it 
is expected that the whole length will opened during 1894. 
This is the first railway ever constructed in Madeira, and is on the 
same principle as the Righi Railway. The total iength of the line 
is 24,000 metres, the gradient being 25 per cent. 


Te Dore and Chinley Railway was opened for local 
passenger traffic on Monday. The five passenger stations— 
Grindleford, Hatherage, Bamford, Hope, and Edale—afford 
access to some of the finest hill and dale scenery in this country. 
The service of trains put on by the Midland Railway Company 


NOTES AND MEMORANDA. 


THE mean temperature at Greenwich during the year 
1893 was 51+1 deg. This, according to the Astronomer Royal, is 
1°6 deg. above the average for the fifty years 1841—1£ 30. 


THE rainfall during 1893, as measured at ‘i:reenwich, 
was 20-lin., being 4*4in, below the average of the fifty years 184] 
—1890, From March lst to September 30th—the period of the 
great drought—the rainfall amounted to only 7°77in., while the 
average for the fifty years 1841 —1890 for those months is 14-22in. 


Tue number of hours of bright sunshine recorded 
at Greenwich during 1893 by the Campbell-Stokes sunshine instru- 
ment was 1454, the greatest number on record since the 
commencement of the registration in 1877. This is 171 hours 
above the average of the preceding sixteen years, after allowance is 
made for the small difference of indication of the Campbell and 
Campbell-Stokes instruments. The aggregate number of hours 
during which the sun was above the horizon was 4454, so that the 
mean proportion of sunshine for the year was 0°326, constant sun- 
shine being represented by 1. 


At the Krupp Works, Essen, experiments have been 
made with the process, invented by M. Lagrange and M. Hoho, for 
heating metals by the electric current, for welding, tempering, or 
hardening. A tank, lined with lead, contains acidulated water, the 
positive pole of an electric battery being put in connection with the 
lead lining, and the negative pole with the tongs, the handles of 
which are made of a non-conducting substance, When a piece of 
iron is seized by the tongs and plunged into the water, the current 
decomposes the liquid, hydrogen forming at the end of the conduc- 
tor connected with the piece of iron, and forming round ita coating 
of gas ; and the resistance which is thus opposed to the current 
causes the beating of the iron. 


Out of an area of two million square kilometres 
—768,800 square miles—in the French penal colony of New Cale- 
donia there are, according to the report of the Belgian Consul at 
Noumea, 800,000 square kilometres—307,500 square miles — in 
which nickel ore is found ; and one-tenth of this last-named area 
has been conceded to mining companies, who are now actively 
working 20,000 square kilometres—7688 square miles. The ore 
occurs ‘in the state of hydrated silicate of nickel and magnesia, 
without the slightest trace of arsenic, and contains from 8 to 10 per 
cent. of metal, while some samples contain as much as 16 per cent. 
The mean value of the ore delivered at the port of shipment is 
about 100f.—£4— per ton. In 1890 New Caledonia exported 
5000 tons of nickel ora, 1500 tons of iron chromate, 700 tons of 
cobalt, and 210 tons of auriferous quartz. A large number of the 
mines are worked by former convicts, many of whom have acquired 





was largely used, over 5000 excursionists visiting the picturesq 
district of Caselton alone. The event was celebrated by consider- 
able rejoicings in that picturesque district, which has so long been 
isolated from the great towns. 


THE Spezia-Parma Railway, which has cost the Govern- 
ment £4,640,000, is finished. The delay in the completion of this 
important work was partly due to the alteration of the line from a 
single to a double track, and the consequent extraamount of work 
especially in enlarging the tunnels, and weg | to the difficulties 
caused by the geological formation of the Bargallo mountain, 
through which the principal tannel—from Pontremoli to Borgotari 
—five miles long,is carried. The brittle character of the lime- 
stone and the quantity of water met with during the construction of 
the tunnel necessitated special engineering works to carry off the 
water and support the roof. 


Tue South Yorkshire Junction Railway, which is now 
practically completed, extends from Denaby and Cadeby Collieries 
to Wrangbrooke, a distance of twelve miles, and is thus connected 
with the Hull and Barnsley Railway. The colliery company are 
stated to have contracted to send 310,000 tons annually over the 
line for a period of twenty-one years. It will not be difficult to do 
this, as the new Cadeby Colliery, when fully developed, will have a 
daily output of 5000 tons, and at Denaby Main between 500,000 and 
600,000 tons of the mineral are annually put. upon the railways. 
The new line will facilitate transit of the mineral to the eastern 
= other ports, and will in addition be a distinct advantage to the 

istrict. 


THE improvements at the Royal Terrace Pier, Graves- 
end, of which we gave an account some time back, having been 
completed, the pier was re-opened for traffic on the 6th June. In 
addition to the previously described improvements, the approach 
roads from the town to the pier have been re-made and re-paved, 
and the garden, five acres in extent, through which they pass, trans- 
formed from a neglected to an ornamental condition. It is 
expected that at an early date a branch line will be made to the 
pier from the South-Eastern Railway, to afford a west-end arrival 
and departure stage for passengers by the large ocean liners, as 
well as to develope the growing river excursion traffic, which is 
now assuming enormous proportions. 


THE proposal submitted by the Chief Commissioner, 
Central Provinces, to start the earth work on the Katni-Saugor Rail- 
way between Saugor and Damoh, as a famine measure, is receiving 
very close attention at Simla, and the probabilities are that sanction 
will soon be accorded ; should this be so, the whole length of 
117 miles will be carried out and the linking of the Indian Midland 
and Bengal-Nagpur Railway systemsensured. Indian Engineering 
says the statistics of trade furnished amply show that this project 
will prove remunerative, and apart from it affording a permanent 
s curity to the country liable to droughts, it will also be the means 
of opening out all the land-locked tracts between Katni and 
Damoh, where a hill track—impassable daring the rains—forms the 
only communication. 


RaILRoaD construction does not make much progress 
in Australia of late years, It has been overdone, the mileage in 
proportion to population being excessive. They had good credit 
in England, and could borrow money at low rates of interest, 
which has induced them to build in advance of their necessities, 
hoping to make available and create a demand for the vast areas 
of Government land which are now lying waste, or are used only 
for grazing. The Colonial Governments build most of the railroads, 
and get a large part of the advantage from the rise in the value of 
the land, which is not given away there, but sold at, we believe, 
a pound per acre, At the close of 1892 there were 9254 miles of 
Government railroad in Australia, besides 475 on the adjacent 
island of Tasmania, and 1879 in the more distant New Zealand. 
They have not been costly, averaging in Australia 52,270 dols. per 
mile. But their traffic is light, and their average earnings per 
mile in 1892 were but 4424 dols. gross, and 1565 dols. net, the 
latter being just about 3 per cent. on theircost. The net earnings 
were 3°58 per cent. on the investment in New South Wales, 2°63 
in Victoria, 2°51 in Queensland, 3°49 in South Australia, and 0°38 
in West Australia, which latter has but 203 miles of State rail- 
road and very few inhabitants. In New Zealand, which promises 
eventually to support a large population, not having the vast dry 
interior which is likely to restrict half of Australia to grazing, the 
return was 3°05 per cent. on the investment. It is one of the 
newer colonies, and has been going too fast. The Railroad 
Gazette says that besides these Government railroads there are 598 
miles of private railroads in Australia—453 in the very new colon 
of West Australia—and 150 in New Zealand. In New Sout 
Wales 198 miles and in Victoria 60 miles of State railroad were 
opened in 1893, In West Australia a State railroad 164 miles long, 
vxtending to the recently discovered Yilgarn gold field, was to be 
opened last April. The 5ft. 3in, gauge prevails in Victoria, 4ft. 
Shin. in New South Wales, and 3ft. 6in. in Queensland, West 
Australia and New Zealand, while in Tasmania and South Australia 
there are lines of both 5ft. 3in. and 8ft. 6in. gauge. 





iderable fortunes, 


Tue chief ruby mines of Upper Burma are situated 
in the Ruby Mines district, and are mined by the Barma Ruby 
Mines Company and by native workers. Spinels and sapphires are 
not intentionally sought, but are obtained associated with the ruby. 
The mines are situated in a mountainous tract some ninety miles 
north-west of Mandalay, at an elevation of 5000ft. above the sea, 
The stones occur over a mountainous area in small patches, in the 
valleys, or in the fissures of the.rock, and on the surface soil of 
the hillsides. The revenue of the ruby mines under the Burmese 
kings is said to have been about £12,000 to £15,000 a-year. There 
are soapstone mines in various districts. The steatite occurs in 
veins of from 6in. to a foot thick. Tin ores are only known as yet 
to occur in any very promising quantity in the Mergui district of 
Lower Burma, where the mines form a portion.of the great stanni- 
ferous belt stretching along the granitic backbone of the Malay 
Peninsula, with scarcely an interruption. The industry, which has 
been for many years in a depressed, neglected, and miserable con- 
dition, is reviving. The number of miners is rapidly increasing. 


At a recent meeting of the Physical Society, Pro- 
fessor A. W. Riicker, F.R.S., President, in the chair, Professor 
Ramsay, in opening the discussion on ‘‘ Experiments on the 
Relations of Pressure, Volume, and Temperatare of Rarefied 
Gases,” by Mr. E. C. C. Bayly and himself, said Siljestriim in 
1873, and Mendeljeff in 1875, had both found that gases become 
less compressible than Boyle’s law would give, as rarefaction pro- 
ceeds. Amagatin 1883 examined the subject, and concluded it was 
impossible to make measurements sufficiently accurate to decide 
the question one way or the other. In 1886 Bohr investigated the 
compressibility of oxygen, and found its bebaviour abnormal about 
0°77 mm. pressure. Van der Wen’s experiments 1889 led him to 
conclusions opposite to those of Siljestriim and Mendeljeff, and 
those of Melander, 1892, gave support to Van der Wen’s results. To 
decide the question at issue, the authors took up the subject, and 
their results confirm the conclusions of Siljestriim and Mendeljeff. 
They also prove that oxygen behaves abnormally about 0°75 mm., 
as found by Bohr. In the experiments on oxygen at about 
0°75 mm. pressure the greater part of the gas was sometimes found 
in one McLeod gauge and sometimes in the other; only after 
standing seventy-eight hours did the quantities trapped in the two 
gauges become equal. The only explanation they could think of 
was that the temperatures of the gauges might not have been 
absolutely the same. Speaking of the suggested increase of 
internal energy with decrease of pressure, he said Professor 
Dewar’s experiments tend to show that there was little conduction 
through vacuous spaces. The President thought Dr. Bottomley’s 
researches had shown that radiation also falls off rapidly as the 
pressures become very small. 


An abstract of a paper from a German source on “ The 
Internal Rusting of Boiler Shells,” has been eet in the 
Journal of the Society of Chemical Industry. his report com- 
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MISCELLANEA, 

Mr. Cuarves Mayne, engineer to th i : 
cipal Council, is now in Lanne soatdalpal nom io 
We hear that the Admiralty have sent offici 


survey the marshes at Pitsea in order to obtai 
site for the erection of a new fort. psi 


als to 
Suitable 


Ir is proposed to construct a new coaling ; 
the Royal Naval Yard at Kowloon, Hong Kong. Tihs telat 
will be. about £5200. The jetty will be so constructed that the 
largest warship will be able to go alongside, 


TE difficulty about the provision of funds f 
Bengal-Assam Railway has been got over after a reference to * 
Secretary of State, and work will now proceed at as high a ueemee 
as may be practicable—the yongenione being that the whole tine 
shall be completed and opened for traffic by the end of June, 1808, 


Arter twenty-eight years of patient waiting, the Ville 
beeuf Colliery is in a prosperous state ; but the company presided 
over by M. Firmin-Didot, has wisely decided not to divide mo 
than 5 per cent. until a sum equal to the capital, viz., two million 
—— ae been set aside for the reserve and provident 
unds, 


Tse New York and New Jersey Bridge Bill hag been 
passed by the U.S, Senate. The question of permitting a pier in 
the river is to be decided by a board of engineers, subject to the 
approval of the Secretary of War. The centre of the bridge is to 
be 150ft. above high water at spring tides. The bridge is to be 
completed in ten years, 


Two new torpedo boats for the Norwegian navy haye 
n launched at Christiania, christened respectively the Varg and 
the Raket. Each measures 113ft. long by 12ft. 2in. broad, and 
pe goes 43 tons, with triple-expansion engines. One has Thorny. 
croft water-tube boilers made in Norway, the other Du Temple 
boilers of French construction. 


Tue contract for the electric lighting of the gigantic 
wheel at the Earl's Court Exhibition has been placed with Messrs 
J. G. Statter and C»., Victoria-street. This consists of generating 
plant, the lighting of the forty cars on the wheel, and the illuming, 
tion of the wheel itself with 160 lamps. The whole installation jg 
for 280 lamps. 


REMARKABLE results have been obtained in the testing 
of projectiles against the old style of armour-plates not harveyised, 
A 138in. Carpenter projectile, weighing balf a ton, went right 
through a 17in. nickel steel plate, and a Wheele: shell of equal 
size pierced the same plate. The shells were uninjured. ‘he test 
indicates that the new 13in. United States gun can drive a shel] 
through the strongest battleship afloat. 


Tue following rates of discharge were secured at a 
recent firing test for speed at Sandy Hook with 6-pounder quick. 
firing guns of four rival types: —Driggs-Schroeder, 34 rounds in 
1 minute, 83 rounds in 3 minutes; Hotchkiss, 28 rounds in 
1 minute, 83 rounds in 3 minutes; Maxim-Nordenfelt, 20 ronnds 
in 1 minute, 65 rounds in 3 minutes; Sponsel, 24 rounds in 
1 minute, 73 rounds in 3 minutes. The guns were al! 2°24in. bore 


THE Bert Colliery, in the Department of L’Allier, will 
be offered for sale, with immediate possession, with all the plant, 
on the 10th of Jaly, at the upset price of 300,000 francs—£12,000, 
Farther information may be obtained from Maitre Dufour, notary, 
15, Boulevard Poissonitre, and of Maitre Bergand, liquidator, 28, 
Rue Saint-Georges, both of Paris. The new and second-hand plant 
from the Estang mines and collieries is also for sale by private 
treaty. 

Ir has been decided to provide a chamber in one of 
the light towers which will be erected on either arm at the 
entrance of the Madras harbour when finished, for the purposes 
of a tidal observatory, the establishment of which has been 
approved of by the Government of India. The cost of maintenance, 

niian Engineering says, will be met from harbour revenues. The 
tidal instruments which were in use before will be utilised for the 
new observatory. 


THe Nicaragua Canal Construction Company, which 
has been in the hands of a receiver for a short time, has been sold 
by him to Mr. John R. Bartlett, chairman of the re-organisation 
committee, for 297,525 dols. The plans which will be 
followed by the committee have not been made known, but it is 
stated that arrangements have been made by which the company 
will be placed on a secure financial footing and work pushed 
forward, even though the Bill now pending in Congress does not 
pass. 

Nani Tat is once more said to be shaky in various 
places, and is causing uneasiness among visitors. The /ndian 
Engineer says :—‘‘ The Government has appointed a small scientific 
committee to investigate the matter, but in order not to create 
alarm, its doings are to be very secret. This, we should think, is 
just the way to create needless alarm. People should be told at 
once when definite conclusions have been arrived at. If there is 
no danger, well and good; if there is, they should have time to 
prepare.” 


A povBLE explosion, heard for seven miles round, lately 
ocenrred in the hearth or crucible of the blast furnace of the 
Pont-&4-Balques Works, Isbergues, in the Pas-de-Calais, owing to 
the water for keeping the hearth cool coming into contact, through 
infiltration, with the molten metal. The bricks flew in all directions, 
and a block of pig iron, weighing more than 2 cwt., was found at 








with an t of the physical and ch P 
which promote and cause the formation of rust upon iron. The 
internal rusting of boilers is dealt with under two — namely, 
when the boiler is in use and when it is standing idle. The causes 
of rusting are first considered, the most important being the intro- 
duction of air with the feed-water. By properly placing the feed- 
pipe, namely, so that the feed-water enters the boiler near the low- 
water level, and thus meets the hottest layers of water, the air is 
quickly expelled, and passes out of the boiler with the steam, unless 
pockets exist in which it can accumulate. Such kets are sure 
to rust rapidly ; and it is recommended that they should be covered 
internally with a protecting paint or filled up with cement, pro- 
vided that they are not subjected to external heating. It is also 
recommended that the feeding should be completed before the 
withdrawal of steam ceases for the day, in order that the water 
left standing in the boiler over night may be as free from air as 
possible, An efficient circulation is also a means of preventing 
rusting, as it hinders the formation of air bubbles on the shell, 
which, if they remain clinging to it, cause rusting. The author is 
of the opinion that faulty construction is more often the cause of 
internal rusting than unfavourable conditions of working, and 
summarises the means of preventing rusting as follows :—First, 
whilst the boiler is ae mag 8 Removing air from the feed-water 
before it enters the boiler. (2) Removing air from the water whilst 
in the boiler, and preventing its accumulation in pockets, &c. (3) 
Addition of chemicals to the feed-water. (4) Protective coatings 
applied to the inside of the shell. Second, whilst the boiler is 
standing idle—(1) Removing all moisture from the boiler, (a) by 
blowing it off whilst hot, (4) by producing an air current through 
it, (c) by mg hygroscopic bodies inside, (2) Direct protection 
of the shells, (a) by painting with tar, varnish, &c., (L) by covering 
with protective paints, and such an alkaline coating as milk of 
lime. (3) Protecting the shells from varying temperatures by 
keeping the draught in the flues constant, and so as to prevent 
moisture alternately depositing and evaporating on the shell. (4) 
Protecting the shell by — filling the boiler with water from 
which all air has been expelled. 


Le 





a dist of metres, Fortunately no lives were lost, and the 
material damage has been repaired at a cost of about 6000 francs— 
£240—with a stoppage of only ten days. 


OnE result of the Russo-German tariff war has been to 
revive the question of diverting the channel of the Niemen and 
connecting it with the Windau, so that its outlet should be in Rus- 
sian territory. This high waterway running through Western 
Russia conveys a considerable quantity of produce annually to 
German ports—Memel, Tilsit, &c.—where it is shipped to foreign 
countries, The amount of goods floated down in Setaber last was 
about 700,000 tons. Windau could be made a first-class port, and 
the cost of the proposed canal, about seventy miles long, is estimated 
at £633,333, 


Tue great pottery and porcelain works at Limoges, 
France, have been considering the fuel question anxiously for some 
time. Wood is very costly at Limoges, and coal of the quality 
needed is slso expensive and difficult to get. Recently experiments 
have been made with petroleum with much success, The Wright 
spray burner was used, and both crude oil and residuum were 
tried. It was found that the requisite heat could be kept up and 
regulated without difficulty ; that there was no injurious smoke, 
and, which is most important of all, the delicate colours of the 
porcelain were not in the least affected. Le Genie Civil says that 
the use of petroleum is to be extended as fast as the kilns can be 
fitted for it, 


Tue results of four six-hour tests of economical 
steaming of the U.S. cruiser Columbia are as follows :— 


No. of screws Speed, Coal burnt 
used. knots. per day. 

8 eo 08 +e oe 16°41 125°6 tons. 
B90 -9s 00. ev Ge 88°34, 
3 ee 18°04 223°0 ,, 
2 oo ee 13°36 70°2 4, 


As she has storage capacity for 2400 ‘tons of “coal, at about ten 
knots she should be able to cover about 15,000 miles, and keep the 
sea for about sixty days, 
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FOREIGN AGENTS FOR THE SALE OF THE ENGINEER 


RIS.—Boyveav AnD CHEVILLET, Rue de la Banque. 
PARLIN. ASHER anv Co,, 5, Unter den Linden, 
VIENNA.—GEROLD AnD Co., Booksellers, 

LEIPSIO.—A. TwieTMEvER, Bookseller. 
NEW YORK.—InrernationaL News Company, 88 and 85, 
Ouane-street. 


PUBLISHER'S NOTICE. 


* * With this week's number is issued as a yong a Two-page 
“Kagraving of a Four-coupled Bogie Tank Engine, London and 
South-Western Railway. Hvery copy as issued by the Publisher 
includes a copy of the Supplement, and subscribers are requested to 
notify the fact should they not receive it. Price 6d. 
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DEATH. 


On the 28rd instant, suddenly, at St. Andrews, in his 71st year, James i 50- ° i i -evli i 
Rerp, Dean of Guild, Glasgow, engineer, of Messrs. Neilson and Company, with a 50-horse non condensing single cylinder — 


of Springburn, and Auehterarder, Perthshire. 


advertisements should arrive not | decide is purely which means the greater loss, and the 


We hasten to convey to our confréres in France our sin- 
cerest sympathies. M. Carnot was an engineer first, Presi- 
dent of the French Republic afterwards; and there is no 
room to doubt that had not the demand of the nation for 
the services as a ruler of a man at once dignified, capable, 
liberal, and incorruptible, drawn him away from the prac- 
tice of his profession, he would have built up for himself 
a high reputation. Indeed, he possessed just those moral 
and intellectual qualities which are of most value to the 
engineer. It must not be forgotten that he was related 
by the ties of blood with the great Sadi Carnot, who has 
been well described ag the founder of the modern science 
of thermodynamics, and it is not to be doubted that the 
same spirit which animated his celebrated namesake con- 
tributed to form the mind of young Carnot and direct his 
attention to engineering as a profession. With the 
political aspect of the murder it would be outside the 
province of this journal to deal. It is invested, however, 
with a special and melancholy interest for us, not because 
M. Carnot held the highest position in the State as the Pre- 
sident of a great nation, but because he was an engineer. 





COMPRESSION IN STEAM CYLINDERS. 


Some months ago we advanced the proposition that 
jackets were only efficient when the valves of an engine 
were so set that there was much compression. We 
deduced the proposition from the examination of a very 
large number of indicator cards taken at various times. 
In no single instance have we found that a steam engine 
was unaffected by the presence or absence of steam in 
the jacket, unless there was no—or next to no—compres- 
sion. It is noteworthy that among all our readers not 
one has attempted to refute the accuracy of the deduc- 
tion; indeed, as time passes, events appear to demon- 
strate its substantial if not minute accuracy. We have 
before us two papers read at the June meeting of the 
American Society of Engineers. which bear strongly on 
this somewhat curious phenomenon. The first sets forth 
the results of a series of experiments carried out with a 
50-horse engine, to determine the influence of compres- 
sion on water consumption. The second is a paper 
giving the results of experiments with a 1600-horse power 
cotton mill engine, intended to ascertain its water con- 
sumption. 

It has been laid down by Rankine that it is excellent 
practice to arrange matters so that the steam shall be 
compressed in the cylinder up to boiler pressure. In this 
way the influence of clearance is wholly eliminated, the 
engine consuming no more steam than is represented by 
the space swept out by the piston during the period of 
admission plus the loss by condensation. Theoretically, 
this seems to be all just as it shou'd be ; but practice and 
theory do not always coincide, and it has come to be 
admitted that if the highest possible measure of economy 
is to be secured there must be the least possible com- 
pression. In fact, the admission corner of the diagram 
must be nearly square, and this is particularly true of the 
high-pressure cylinder. It is obvious that the smaller the 
amount of back-pressure to be overcome, the greater will 
be the amount of useful work got out of, we shall not say 
the steam, but the engine. If the clearance space is 
empty, or nearly empty, when the steam port opens, it is 
held that there will be aloss. That is té say, more steam 
will be required per stroke to produce agiven average pres- 
sure than would suffice if the clearance were filled by com- 
pression with steam at boiler pressure. It remains, then, 
to be settled whether it is better to use rather less steam 
and get rather less power, or to use a little more steam and 
get a little more power. If we come to sift the facts, it 
will be obvicus that the work expended in compressing a 
given weight of steam irom the exhaust pressure up to 
the admission pressure, ought to be precisely equivalent 
to the power given back again by the same steam in 
expanding down again. But this result cannot be secured 
in a steam engine, because the exhaust pressure at which 
compression begins is always much lower than the 
pressure at the point when exhaust commences. There 
is really more work done in compressing a given weight 
of steam than is given back by the expansion of the same 
steam, and the facts are further complicated by the 
presence of water, and the varying temperatures of the 
metal. In one word, it may be taken as an 
axiom that in no case can the power expended 


explain why and wherefore. But unless the power 
expended in compressing can be got back during 
expansion, then compressing the steam must per se bring 
It is also admitted that clearance repre- 
The question then for the engineer to 


facts available all go to show that compression is more 


clearance is kept as small as is consistent with safety, 
and there is little or no compression. Now the figures 
given by Professor Jacobus, and obtained during experi- 
ments carried out at the Stevens Institute of Technology, 


bear strongly on the point. 
paper read by Mr. Ball, who maintained that compression 
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Wira infinite regret we have received the news that 
President Carnot has been slain by an assassin in the 


as high as the initial pressure but to some lower pressure 
in order to obtain the best economy, thus verifying con- 
clusions arrived at by theory in the paper referred to.”’ 

The engine used is of the high-speed type, and not par- 


valve. 





streets of Lyons on the night of Sunday, the 24th inst.| The pressure during the experiments was about 72 1b. 





must not be pushed too far, and then he goes on to say | adverse or exciting circumstances. 
that his experiments ‘prove that for either equal | has been learned at Cambridge, although it will probably 


above the atmosphere, and the revolutions 250 per minute. 

With the spvelil vale in the engine, so arranged as to 

compress the cushion steam to the initial pressure, and 

cut off at }-stroke, the steam consumption was 37°9 lb. 

per hour per horse-power. For the same work as with 

the special valve, and compression to two-thirds the 

initial pressure, the steam consumption was 36:8 lb. per 

hour per horse-power. For the same cut-off as the special 

valve, and compression to about five-eighths the initial 

pressure, the steam consumption was 348 lb. per hour 

per horse-power. That is to say, maximum compression 

represented maximum loss. All the data are given very 

fully by Professor Jacobus, but it is not necessary to repro- 

duce them. The main facts alone concern us just now; 

they supply an indirect confirmation—good as far as it 

goes—of the proposition that high compression is not 

conducive to economy ; and that, in fact, no engine pre- 

tending to high economical efficiency can possibly work 

with much compression, in the high-pressure cylinder at 

all events. 

We may now turn to the second of the two papers 
referred to, which gives particulars of experiments with a 
Harris Corliss engine of 1600-horse power. The engine 
is of the cross compound type, with cylinders 30in. and 

56in. by72in. The average clearance in the high-pressure 
cylinder is 2°5 per cent., and in the low-pressure cylinder 
3°6 per cent. There are no jackets. There is an inter- 
mediate receiver, 29in. diameter and 13ft. long, which is 
jacketed; but, as a rule, steam is not admitted to the 
jacket space. The boilers are of the Bigelow-Manning 
type, of which we know nothing. We believe, however, 
that it is a water-tube boiler. The steam was supplied to 
the engines at a pressure of 1231b., and it was super- 
heated about 14°6 deg. at the throttle valve. The evapo- 

ration with Pocahontas coal was 10} 1b. per pound of coal, 
the feed being heated to about 143deg. The engine 
used only 13°5 Ib. of steam per horse per hour, the ratio 
of expansion being 13°4. The fuel consumption works 
out to 14 Ib. of coal per horse per hour, an extraordinarily 
small quantity for a compound, or, indeed, for any 
engine. Turning to the diagrams, we find, as was to be 
expected, that there is little or no compression in the 
high-pressure cylinder, and not much in the low. There 
is nothing specially good, indeed, about the diagrams. 
The cut-off is not very sharp. The curves are curiously 
near true hyperbolas. The steam not accounted for 
by the indicator in the high-pressure cylinder near cut- 
off was 12°5 per cent.; near release, 11 per cent. In the 
low-pressure cylinder near cut-off it was 18-9 per cent., 
and near release 11:2 per cent. That nearly 8 per cent. 
should have been re-evaporated during the progress of 
expansion in the low-pressure cylinder seems remarkable, 
but the experiments were evidently carried out with the 
utmost care. 

Here, then, we have an engine which is exceedingly 
economical working with steam of moderate pressure. 
It is not a triple-expansion engine, and it is not jacketed. 
We have not the least hesitation in asserting that 
jacketing would not have improved its performance. 
The value of the small amount of superheating is, of 
course, indubitable, not so much because it represents 
more heat carried into the engine, but because it means 
dry steam. The facts go a long way, we think, to con- 
firm the accuracy of the proposition which we have 
advanced, and which it may be worth while to repeat 
here in a somewhat different shape from any which we 
have heretofore given it—namely, the beneficial influence 
of a jacket is manifested only when the exhaust-port 
closes at a period comparatively early in the stroke. 


THE OIL ENGINES AT CAMBRIDGE, 


Tue oil engine trials carried out at Cambridge, under 
the auspices of the Royal Agricultural Society, have 
resulted in the award of two first prizes to one firm, and 
of one of the second prizes to another firm. The prizes 
have gone very much as foreboded before any trials 
commenced ; and without in any sense reflecting upon or 
referring to the way in which the trials have been con- 
ducted, it may be said that the prizes have not, as 
far as is known, necessarily been adjudged either to the 
best or second best engines either portable or fixed. 
The chief prizes have no doubt gone to those who 
make a good engine, and what is more, know how to 
conduct their engines through a trying ordeal. Messrs. 
Hornsby and Sons are to be congratulated on both points, 
and some other makers are to be commiserated on the 
fact that they presented themselves with but one qualifi- 
cation for the trials, namely, an excellent engine. They 
came unready; they had not gone through a dress 
rehearsal. They have excellent guns, and any one can 
perform excellent work with them under common cir- 
cumstances, but they cannot shoot a barn even if 
they get inside and shut the door when they feel that 
someone is looking on, and that much depends on 
their shooting. To continue the simile further, they 
are not quite sure of their gun, for they have only 
shot with it one or two days before the match, and they 
have not learned its peculiarities. They think that if 
they shoot well under these circumstances that it ought 
to be considered extra good markmanship, and that the 
judges should take this into consideration. If they shoot 
badly they think the gun should be recognised as good, 
though the shooting is not so. This, of course, would 


Dr. Jacobus first refers to a| not be fair to those who have prepared fully, not only 


with a good gun, but with good markmanship, under 
Now the lesson that 


be soon forgotten, is that although the very best oil 


the cushion steam in an engine should not be compressed | engines were being sent to the trials, the trials had not 


been rehearsed. Probably not more than two or three en- 
gines were ever run under trial conditions in all respects. 
It is a curious fact, for instance, that several times in 
the course of the different runs engines were started 


ticularly constructed foreconomy. It was provided with a| under conditions which rendered them nearly helpless 
special valve, which was interchangeable with the normal | for half the time they should have been running at their 





The cylinder is 10in. diameter and 1lin. stroke. | best. This occurred even with some of the best engines, 


and to a smaller extent with engines which have in 
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ordinary work proved themselves capable of not only the 
most economical performance, but of this under most 
trying work, such as the variable load experienced in thrash- 
ingand sawing. Yet the engines which everyone knows to 
be excellent have not commended themselves to the judges, 
because they necessarily make no allowance for errors of 
judgment in the working of an engine under trial conditions. 
At least, we must in common fairness to those who have 
been responsible for the awards assume this to be the case, 
for itis very well known that the oil consumption by several 
of the best engines was sufficiently nearly the same 
as far as as the trials showed, to make the difference an 
unimportant element in the decision. Assuming this to 
be true, then the award becomes one that is based on 
matters of opinion, such as relate to design, relative sim- 
plicity, and any other bases of award expressed or unex- 
pressed. In such a case the award of a prize may be one 
of most interest to a competitor, or it may be 
to the public, and conceivably it may be the award 
which time may confirm. It is, however, to be regretted 
that whatever the basis of assignment of points, the 
awards will never command that respect which is given 
to trials conducted in public, and during which the 
weighings and measurings were conducted in public. At 
Cambridge even the makers who were running their own 
engines could not always get the weight of the oil they 
used, and more than one mistake is known to have 
occurred. Some of the oil was weighed in one place and 
some in another, and an uneasiness is freely expressed 
concerning trials in which any secrecy, intentional or 
unintentional, is observed. 

As we were not permitted to be present during three 
days of the trials we cannot say anything of what 
happened, although we have good evidence of the per- 
formance of most of the engines during those days. 
People concerned either in buying or using engines 
want to see their behaviour as well as learn their 
oil consumption, just as much as other men like 
to see horses run before purchase, rather than buy by 
weight or how many minutes are taken to cover a mile. 
The rights of all classes of members of the Society 
have been disregarded, and the step taken was favourable 
to nothing but control of its affairs by oligarchy. It 
should be remembered that the Society was founded for a 
definite purpose, and its funds are largely contributed by 
members all over the kingdom, who contribute for the 
furtherance of this purpose. They also expect to share 
in the advantages that may accrue when the funds are 
employed in the manner and for the purposes defined, as 
for the encouragement and development of aids to agri- 
culture. Some of these advantages consist in being 
able to obtain a new and simple motor for agricultural 
purposes, but the members desire to see these motors— 
which have been encouraged and developed partly by the 
use of the Society’s funds—at work under conditions which 
will guide them in a selection. They are perfectly pre- 
pared to give due credit to the opinion of the judges, but 
they want to be able to form their own. They have their 
own notions of “ practice with science.” 

During this week large numbers of visitors, including 
many engineers and manufacturers, have visited the 
show, and some of the questions we asked last week are 
often repeated, with a view to an answer that is not 
forthcoming. 
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THE PROPOSED TWENTY-FOUR HOURS’ STAND AT THE 
CLEVELAND BLAST FURNACES. 


THE proposal made by the men employed at the blast 
furnaces in the North-East of England that the masters 
shall give them all a day’s holiday, so that they may follow 
the fashion of holding a demonstration, like the Cleveland 
miners, the Durham and Northumberland colliers, &c., 
raises an important question as to the legal value of the 
notices which they have resolved to lodge with their em- 
ployers. They some time ago asked the blast furnace pro- 
prietors to grant them all this twenty-four hours’ cessation 
from work, but on account of the loss and inconvenience 
which would certainly result, the masters could not see their 
way to concede the request. They could not but be consider- 
able losers, for it is essential to the economical running of a 
furnace that it shall be kept continually at work. In such 
times as the present pig iron makers are not in a position to 
incur the loss which must accompany and follow such an 
interference with the working of the furnaces. But such an 
answer does not satisfy the blast furnacemen’s executive, 
and if they cannot have the holiday with the leave of 
the employers, they are determined to take it without, 
whatever the effect upon the working of the furnaces may 
be. Accordingly they are to give notices to the employers 
that they will take a holiday on August 1st next. Now the 
question arises as to whether they will act in a legal manner 
in thus giving a notice for an odd day’s stoppage. They can 
legally only lodge notices to terminate their services, and 
these must be given on a pay day, to terminate the following 
pay day. It will be difficult to carry such an arrangement 
out, for the pay days are on Friday and Saturday, and the 
proposed demonstration is fixed for Wednesday, August Ist, 
about the worst time in the week. They will not put them- 
selves in order by thus giving their notices for a single day’s 
holiday. A similar case to this has just been decided which 
would go to prove it. The men employed at the coke ovens 
of one of the collieries in Durham gave notice that they 
would not work on a certain day, which is a holiday gener- 
ally, but which is not recognised as such in the coke-making 
industry, viz., Whit Monday. Theemployers refused to grant 
permission for the stoppage, as it meant that they would be 
considerable losers; but nevertheless the men sent in what 
they considered proper notices, that they were not prepared 
to work on the day named, and they did not work. Accord- 
ingly they were sued for damages, and these were awarded, it 
being held that they could not, even after giving notice, stop 
for an odd day. Their proper course apparently would be to 
send in notices terminating altogether their engagements at 
the end of the previous week, and then having had their 
holiday, to re-engage if the employers would again accept 
their services. The cases of these cokemen and of the 
G@eveland blast furnacemen are to some extent parallel, 
though as the latter propose to take the Wednesday holiday 
the matter would be somewhat more complicated in the 
carrying out, for legally they would have to stop on the 





previous pay day, and lose several days. Probably the 
masters, under present circumstances, if they had to _ 
their furnaces for a day would not be averse to suspen 

operations for several days; the loss would not be much 
greater for some of them, and stocks in the district would be 
reduced, with probably some advantage accruing in prices. 
It may be noted that the Blast Furnacemen’s Association 
propose to reward those firms who have by that time granted 
them the eight hours, by making arrangements to keep their 
furnaces going as usual over the day chosen as the holiday. 


NORTHERN COAL FOR SCOTCH RAILWAYS. 


Tue strike agitation in Scotland has driven one or two 
contracts for coal for railway purposes to the Northumbrian 
mines, and it is believed that Cumberland also will reap a 
partial benefit in that way, because both districts are favour- 
ably situated for the delivery of fuel. It is not only that 
their coal is on and close to the seaboard, but it is the fact 
that they are closer to the Scotch railways than many sup- 
pose. Cumberland coal is not far from Carlisle, where the 
Caledonian and the Glasgow and South-Western have their 
southern terminal points, and into which North British 
trains run, whilst there are several Northumbrian collieries 
on the branch between the border city and Newcastle. 
Again, the North British Railway runs down to Hexham, 
close to the Northumbrian coalfield, and it has also a branch 
that crosses over towards Morpeth, and thus is in a — 
to tap the coalfield of Northumberland, so that its ability to 
draw upon the coal of the northern English county is proved, 
though usually only exercised in times such as the present. 
There is another feature that is important to the railways at 
the present time, and that is that this is the season when 
the coalfields scarcely have their usual output bespoken. 
Northumberland ships a large part of its coal, so that it 
is at the present time tolerably well off for work, but the 
neighbouring county of Durham is at its time of smallest 
consumption, and in some degree a similar remark applies 
to Cumberland. Thus there is ample facility to supply the 
needs of the railways for the present, and it is to be observed 
that these needs will be lessened by the withdrawal of coal 
trains, and also by the closing of blast furnaces, and of iron 
and steel works in Scotland. There may have been the 
storing up of coal there, but this can only be to a limited 
extent, and it is probable that for some t of their supply 
the Scotch railways will have to depend on English coal. 
Thus it is a fact that is at least satisfactory under the peculiar 
circumstances, to find that thereis the ability to supply 
locomotive coal freely for the immediute needs. 
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Drum Armatures and Commutators. By F. Marten Wey- 
movuTH. London: The Electrician Printing and Publishing 
Company. 1893. 

Tuts volume consists of a series of papers which appeared 

in The Electrician, and the articles have been enlarge 

and revised before being reprinted. The first article 
appeared about the time of the lapse of Siemens’ drum 
armature patent, and prior to that time the Gramme 
armature had been in very general use, while since that 
event the drum armature has become its formidable 
rival. In the introduction the author appears to think 
that objection may be taken to the fact that he has 
treated the subject without the aid of mathematics, but 
in our ovinion he has made it a far more useful book to 
the great majority of electricians by dispensing with 
needless forizule. The matter of armature winding has 
become a work of routine carried out in the workshop ; 
it has long since passed out of the domain of laboratory 

practice, and what is needed in a work of this kind is a 

practical exposition of modern methods. 

The advantages to be obtained by the use of drum 
winding are very important, for less idle wire is used, 
and the core of the armature may be of larger cross 
section, leading to the possibility of the construction of 
cheaper machines than could be built upon the Gramme 
system. The whole book is written in an eminently prac- 
tical way, by a man who is evidently at home with his 
subject. In a book of this kind detail is required, and 
it is given. In the first chapter a very clear descrip- 
tion is given of the manner in which the current and 
its potential are generated, and sufficient use is made 
of the hydraulic analogies to assist the student without 
attempting to carry the similitude too far. Very clear 
diagrammatic sketches are given, and the connections of 
the wires can be easily traced. After shortly treating of 
wire drum winding, which presents few difficulties, the 
author deals with heavy winding, where the coils consist 
of bars. We wellremember the difficulties that occurred 
at one of the first central stations built in London with 
heavy bar windings. The Foucault currents set up were 
very serious, and until stranded cable pressed into 
a rectangular section was used,' satisfactory results 
were not obtained. The system is referred to in 
this work as used by Messrs. Siemens Bros., but we 
believe it was originally brought out at Messrs. Cromp- 
ton and Co.’s works. In describing the end connections 
for heavy currents, the author illustrates the subject by 
means of very complete sketches. The very satisfactory 
evolute end connections described as the Crompton- 
Swinburne design have become perhaps the most usual 
means of joining the armature bars to each other and to 
the commutator. The author gives some useful data 
regarding vulcanised fibre, or as it is called in the United 
States, “hard rubber.” He states that some firms have 
entirely abandoned its use, owing to its capacity for 
absorbing moisture and swelling. 

The chapter on the construction of commutators is 
valuable, as sketches of many types are given, enabling 
comparisons to be drawn. With a short account of 
connecting commutator bars to the windings, the practi- 
cal part of the book ends, and the author » whe with the 
theory of sparking, misplacement of brushes, and armature 
reactions. It seems that carbon brushes have been used 
with a current density approaching 200 ampéres per 
square inch. This must, we suppose, have only occurred 
for short periods, as 40 to 50 ampéres per square inch of 
contact surface is given as a practical maximum, and 
80 ampéres as a safe working density, from experience. 











The whole book is written in a very practical way, and 
will be of use in the workshop and drawing-office, which 
is more than can be said of a great many of the volumes 
which appear upon similar subjects. The man who 
makes dynamos to earn money is not usually capable of 
following page after page of equations with which some 
books are filled, although in many cases the investigations 
— out of account facts which materially affect the 
results. 








JAMES REID. 


THE West of Scotland has lost one of its most prominent 

ioneer industrial captains by the sudden death on Saturday 
ast, at St. Andrew’s, of Mr. James Reid, principal partner 
of the great locomotive business of Messrs. Neilson and Co., 
Hyde Park Works, Springburn, Glasgow. The deceased 
gentleman, who was in his seventy-first year, enjoyed good 
health up to the very last, and on the forenoon of the 23rd 
inst. he commenced a game of golf with one of his sons, 
in excellent spirits. After a short time, however, he turned 
faint, and fell to the ground. When medical aid arrived 
life was found to be extinct, death having resulted from 
failure of the heart’s action. 

James Reid was emphatically the architect of his own 
fortunes. Born in 1822 at Kilmaurs, he received an elemen- 
tary education at the village school, and was afterwards 
apprenticed toa blacksmith. Later he went to Greenock, 
and was employed first by Messrs. Scott, Sinclair and Co., 
and then by Messrs. Caird and Co., at first in the workshop 
as an engineer, and subsequently in the drawing office, 
where his perseverance and abilities gained him the posi- 
tion of chief draughtsman about the year 1850. Two 
years later he became manager to the Hyde Park Loco- 
motive Works, then established in Anderston, Glasgow, 
in which position he remained till, some years later, 
he received a similar appointment with Messrs. Sharp, 
Stewart, and Co., of Manchester, his place in Glasgow being 
filled by a young German, Mr. Henry Dubs, who in 1863 
started business for himself as a locomotive builder in one of 
the southern suburbs of the city. On the invitation of his 
old employer, Mr. Montgomerie Neilson, Mr. Reid returned 
to ye as managing partner of the Hyde Park Works, 
which, during his stay in Manchester, had been transferred 
from Anderston to + a ey Mr. Reid continued on this 
footing till 1876, when he purchased the entire business, 
which, up till last year, when he took four of his sons into 
——— he carried on as sole partner. As indicating the 
success of his direction, it may be mentioned that when Mr. 
Reid became managing partner, not more than 1000 men 
were employed, the annual output of engines being about 78. 
Recently the number of hands employed had risen to nearly 
3000, and the output of locomotives to 200 per annum. The 
deceased gentleman possessed many sterling qualities, includ- 
ing a strong will, untiring perseverance, and methodical habits. 

His close attention to business left him little time for 


q| Public life, but in 1877 he entered the town council as 


member for the third ward, in which position he did 
excellent service, till he retired in 1890. Last November he 
was again induced to enter the council, when he received 
the honour of being elected Lord Dean of Guild. Mr. Reid 
was a member of the Institute of Civil Engineers, and at 
different periods occupied the position of chairman of the 
Springburn School Board, president of the Institute of 
Engineers and Shipbuilders in Scotland, president of the 
Fine Art Institute, and at the time of his death was chair- 
man of the Glasgow Tramway Company. 








Roya Socrety or New SoutH WatLes.—In a paper on the 
origin of gold nuggets, read before this society, Mr. Liversidge 
gives a summary of the various theories which have been put forth 
to account for the existence of alluvial gold other than “‘the old 
and accepted one,” that it has been set free by processes of disinte- 
gration. He also gives details of a large alan of experiments 
made with a view to determine whether a nucleus of gold immersed 
in a gold solution and in the presence of such substances as would 
be likely to occur in nature will increase in weight, and he con- 
cludes that gold is deposited when the nucleus is in contact not 
only with metalliferous sulphides and arsenides which form strong 
galvanic couples, but also with such substances as iron oxides, 
charcoal, graphite, sandstone, granite, quartz, clay, and marble, 
which form but weak galvanic couples with the gold nucleus. He 
questions whether the common assertion as to the greater fineness 
of nugget as compa with coarse vein gold has any foundation 
in fact. With fine alluvial gold there is such a difference, but this 
he thinks results from the removal of silver and other impurities by 
solution owing to the larger relative surfaces exposed. Discussing 
the question of solutions of gold in natural waters, he concludes 
that gold is present in meteoric and mine waters—although abso- 
late Sendak weed is still wanting—because it is found in recently- 
formed pyrites, &c., where it must have come from solution. 
Furthermore, the author urges that large nuggets could be arti- 
ficially produced by following the methods used in his ——— 
and believes that gold is probably being so deposited at the present 
day. However, he does not believe that the large nuggets have 
thus been formed in situ, although gold grains and dust may have 
been appreciably thus enlarged. 

THE WatTeR SuprpLy oF NEATH.—Major-General C. Phipps 
Carey, R.E., held a Local Government Board inquiry on Friday, 
the 22nd inst., respecting an application of the Neath Rural 
Sanitary Authority, for sanction to the borrowing of sums of 
£13,000 for — works at Skewen, and £1300 and £600 for 
works of water supply for the contributory places of Blaenhoundan 
and Resolven respectively. The details of the schemes were 
explained by the engineer to the Board, Mr, W. E. Clason Thomas, 
Assoc. M. Inst. C,E. The former scheme comprises between seven 
and eight miles of sewers, including 1080ft. of tank sewer of a 
sectional area of 36 square feet—capacity 243,000 gallons—witii tidal 
outfall into the river Neath. The system of back drainage has been 
adopted throughout, and by the arrangement of certain manholes, 
the ventilation will be entirely cut off between one portion of the 
district and another, each district having its separate supply of fresh 
air inlets and extraction shafts, thereby preventing the accu- 
mulating and ascending to the higher portions of the district. Auto- 
matic flushing is provided at all dead ends by utilising the various 
sources of supply from springs and streams, and the provision of a 
19,000-gallon flushing reservoirat the Mooretown end of the district. 
The outfall sewer is 18in. in diameter, and passes under the 
Tennant Canal, where, on account of restrictions laid down by the 
owner of the canal, an inverted syphon has been provided ; then it 
takes a straight course to the tlydach River, over which it is 
carried for 100ft. in an iron box ed on iron piers, thence 
through the marsh till it reaches the tank storage sewer. The 
sanitary authorities are empowered, under the Neath Corporation 
Water Bill—which has just passed the House of Lords—to pur- 
chase that portion of the existing waterworks which lies in their 
district, and which is a separate supply from that of the Corpora- 
tion. The loan of £7000 required for the purpose is sanctioned by 


the Act, and it is now proposed to enlarge the sources of supply, 
build a new service reservoir, and lay several new mains in the 
district, plans for which will shortly be laid before the Board. 
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MR. W. ADAMS. 


Mr. ApAMs, the locomotive superintendent of the London 
and South-Western Railway, was made a member of the 
Institution of Civil Engineers in 1869. He is also a member 
of the Institution of Mechanical Engineers and Past-Presi- 
dent of the Society of Engineers. He has been chief loco- 
motive superintendent for a period of forty years, sixteen of 
which he has been with the London and South-Western Rail- 
way, five years with the Great Eastern Railway, and nineteen 
years with the North London Railway. During nearly the 
whole of this time he has been actively engaged in designing 
and constructing locomotives, carriages, and wagons, and has 
from the first been a strong advocate of the “ bogie,” which 
is now generally used on English locomotives and carriages. 
Mr. Adams invented the traversing bogie, which is a very great 
improvement on the ordinary ty Mr. Adams succeeded 
Mr. William George Beattie as locomotive engineer of the 
London and South-Western Railway, and during the last 
sixteen years the traffic of this company has greatly increased, 
thereby making it necessary for him to design very powerful 
express engines to meet the heavy traffic requirements. The 
tank engines which we illustrated in our impression for 
June 15th, and detail drawings of which we give this week, 
have been built from the designs of Mr. Adams, 











ABSTRACTS OF CONSULAR AND DIPLOMATIC 
REPORTS. 

India —sanitary measures, 1891-2.*—The year was more 
unhealthy than the preceding, and the registered death; rose 
to 5,885,539, an increase of 37,417, or ‘6398 per ccnt. ovar the 
preceding year, but owing to the ratios of mor- 
tality of nearly all the provinces being calculated 
on the census population of the latter year, the 
average death rate declined from 30°14 to 28°42 
in the 100. The lowest death rate, 15-93, was 
in Lower Burma; the nearest to the average, 
27:94, in Calcutta; and the highest, 40-6, in 
Berar. Of the total deaths, 3,784,051, or 64°39 
per cent.,a noticeable decrease, were from fever. 
Cholera was very prevalent, the deaths there- 
from reaching 582,430, or 9°894 per cent. of 
the whole, being an increase of 100 per cent. 
over the previous year, and the highest figures 
since 1877. .Every province contributed to the 
increase, especially Bengal, the North-Western 
Provinces, and Oudh, and Madras. 

Sanitation is making progress in India, and 
in the main advancing on a sound basis. 
Occasionally too much importance is attached 
to rea: | theoretical considerations, but on the 
whole the authorities are aware that the only 
sure basis of success for sanitary administra- 
tion is the improvement of local conditions, 
especially as to drainage, water conservancy, 
and supply. There is a necessity for a 
properly educated engineering staff. Sanitary 
work requires special knowledge, and anyone 
appointed sanitary engineer who has no ex- 
perience of sanitary work, must acquire his 
experience at the towns and villages, with the 
result of his making mistakes and incurring 
much wasteful expenditure. It is therefore 
suggested that a certain proportion of the 
engineering staff provided for India should be 
— trained and instructed in sanitary 
work, 

No sanitary works of much importance were 
executed in Assam during the year. Out of 
a total income of £17,334 the municipalities 
spent £25,550, or 54°74 per cent., on sanitary 
and other improvements. The difficulties in 
the way of doing substantial work are very great 
owing to want of funds. To ensure that money 
is spent to the best advantage and upon works 
of certain benefit rather than on experiments, 
it has been decided that where extensive water 
supply schemes are impracticable, tanks or wells 
should be constructed and protected as far as 
possible from pollution. Boards were doing as 
much as could be reasonably expected from them 
with the means at their disposal, and having 
regard to the extreme difficulty of inducing 
people living in rural areas to pay any attention 
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can be remedied by demolition, the creation and enforcement 
of proper building laws and regulations at present non- 
existent. Another serious defect is that the older sewers, 
when flooded, pollute the soil and subsoil water through 
leakage, although the area of contamination is not yet 
determined, and through these open manholes emit offensive 
gases. It is recommended that the Commissioners should 
set aside yearly a sufficient sum of money to cement the joints 
of all the old sewers. A third great defect is that while an 
abundant supply of water is pumped into the town, owing to 
this supply being intermittent, and to the insufficient number 
of stand pipes within the bustees the inhabitants, especially 
the labouring classes, are in much the same position as 
before the extension of the supply, and must either obtain 
water from stand pipes at a distance and store a supply in 
vessels subject to contamination, or resort to their tanks and 
wells. 

The municipalities of the interior of Bengal spent £133,757, 
or 42°85 per cent. of their income, on sanitary works. None 
were of any magnitude, but among the more important were 
the drainage works of Serampore, improvement of drainage 


acquisition of land for improvements in the 24-Pergunnahs 
district, construction of waterworks at Naserabad, extension 
of waterworks at Decca. There is a growing desire on the 


the benefit of their towns, and to give effect, as far as their 


science. In improving sanitation the District and Local 
Boards spent £4922 on improving drainage channels, exca- 
vating tanks and sinking wells, while on similar improvements 
£15,104 12s. was expended by private individuals. Among 
the schemes considered by the Sanitary Board were the 
drainage of Talpaiguri and Puri, the water supply of Howrah, 





at Puri, survey of Patna town for drainage purposes, the | 


part of Municipal Commissioners to do all they can for | 


limited means will allow, to the principles of modern sanitary | 


mains, bringing the total number up to 18,113. The mor- 
tality, 29°01—ranging from 3:02 in the water division to 44-41 
| per 1000 in the Kamathipura section—was high, being 3°66 
more than in the previous year. Although good progress has 
been made with sanitary work further improvements are 
needed. In Byculla there is still sewage in ditches and lanes. 
| In Second Nagpada—death rate 42-41—the main defect is 
overcrowding. In Parel—death rate 43:21—there are pools 
of sewage amidst dwellings, polluting air and ground, or 
oozing to lower levels, often beneath dwellings. The chief 
| causes of disease in the Kamathipura section are imperfect 
| house drainage, ventilation, and the prevalence of over- 
| crowding. The place was formerly a swamp, which has been 
filled up with city refuse, and the people live over the decom- 
posing soil, a large proportion occupying ground floors. 

| In the other municipalities £75,000 was spent on water 
| conservancies. The new waterworks at Ahmedabad were 
| opened, and the greater portion of an experimental section of 
| the drainage scheme was completed. Waterworks were in 
| progress at Dhulia and were commenced at Hubli. The con- 
| struction of drains for the town of Hyderabad was nearing 
| completion, and a similar scheme was under consideration 
for Karachi, and in several other municipalities measures 
were being considered for improving the drainage and water 
supply; but according to the Sanitary Commissioner’s in- 
spections, sanitation is very much neglected in many towns, 
and has not in any way prospered under local self-government, 
several towns appearing to be growing mre apathetic on the 
subject. The condition of the towns visited was very unsatis- 
factory, grave evils existing which must exercise the most 
deleterious effect on the health of the inhabitants. At 
Poona, for want of free flushing, the sewage in the old 
covered drains and gutters stagnates and pollutes the air and 
soil. At Manmad the sanitary condition was most unsatis- 
factory, the river from which drinking water 
is chiefly obtained being fouled in every possible 
manner above the town. This state of things 
also existed in the town of Malegaon. At 














Nassik, the river from which the greater part of 
the water supply is obtained continued to be 
fouled by the town drainage overflowing from 
cesspools on both banks. At Surat there was 
the most pressing need of drainage to carry off 
the contents of private cesspools and privies 
which overflowed into the streets. At Anand, 
a very crowded and dirty town, the two 
tanks urgently required protecting from human 
ordure and manure heaps by raising the 
parapets where they exist and constructing 
an earthen dam round the banks to intercept 
filth. At Ahmedabad the water conservancy 
arrangements were unsatisfactory. In and 
around the town of Broach the condition of the 
surface was foul and offensive. At Sholapur 
the gutters were choked in many places with 
sullage and waste water stagnating and stink- 
ing in the most crowded parts of the town. 
Many of the towns in which these and other 
like evils exist are important, large, and 
populous places, with considerable municipal 
incomes. One important step towards remedy- 
ing these evils was taken in 1892 by the appoint- 
ment of a Sanitary Board, composed of the 
Sanitary Commissioner and the Sanitary Engi- 
neer. 

No new sanitary works of importance were 
undertaken in Burma, but considerable sums 
were expended by many municipalities in 
minor works. The Shone drainage system was 
further extended in Rangoon, and worked satis- 
factorily. A scheme for the reclamation of low 
lands and for the general improvement of the 
town was submitted to and approved by the 
Indian Government. The Prome waterworks 
continued to give satisfaction, and a number 
of hydrants were erected on private premises. 
The Public Works Department spent £12,848 
in Lower, and £10,046 in Upper Burma, the 
main items being for hospitals. The rest was 
distributed among burial grounds, drainage, 
latrines, and water supply. In most municipal 
towns the drainage was very bad, the water 
supply unsatisfactory; much remained to be 
done in keeping the surface drains clear, in- 
creasing public latrines, and introducing dust 
bins. In the town of Ahyat, the drains in the 
main bazaar continued faulty, and the water 











to sanitary requirements. 

Praiseworthy progress was made in improving 
the sanitary condition of Calcutta, both in the 
towns and lately acquired suburbs. The drain- 
age system of the town proper has been completed, 
and the length of pipe sewers open is 200 miles. Sewer 
construction was extended by 26 miles of pipe sewers, 
and 6:34 miles of channels of surface drainage. The 
drainage of the suburban area was engaging the atten- 
tion of the Commissioners, who proposed to take in 
hand the surface drainage scheme first. The extension 
of the water supply was vigorously carried on. 581 
stand-posts for filtered water were erected, 36:36 miles 
of pipes laid, also 3:7 miles of pipes and 85 hydrants 
for unfiltered water. At the close of the year the 
daily supply reached 19 million gallons of filtered and 44 
million gallons of unfiltered water, giving a daily average per 
head in the town of 35:93 gallons, and in the suburbs of 15°11 
gallons of filtered water, besides ten gallons per head of un- 
filtered water in the town for bathing and cleaning purposes. 
rea | the year 1439 premises were connected with the 
filtered supply, bringing the total up to 21,280, the unfiltered 
connections being 560. The work of bustee improvement 
has been energetically carried on, and a better outturn 
obtained than formerly. Connections for filtered water to 
bustees, formerly disallowed, are permitted on certain 
scales, also covered reservoirs for filtered water, so that the 
defects consequent on the intermittent supply may be 
obviated. Sixteen tanks were filled up. Several structural 


improvements were made in the streets, causing clearances, | £ 


an — better ventilation. An incinerator on the 
most approved pattern has been completed. 

In spite of all the improvements which have been effected 
during recent years, the sanitary condition of Calcutta is still 
bad, and the death rate—27-9 per 1000—was higher than that 
of 1881 or any intervening year. Many are as insani- 
tary as wy dew be. One great defect is the want of fresh 
air in the badly ventilated quarters. This, it is considered, 





* Twenty-fifth report, November 1898. 
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and other municipalities. To encourage municipalities to 
take up drainage surveys, the Local Government Board pur- 
chased some survey instruments for the purpose of lending to 
them at a fee, an experiment which proved satisfactory. 

The municipalities of Berar spent 48°6 per cent. of their 
income on sanitation, of which 22:3 per cent. was for water 
conservancy. The surface drainage of several towns was 
extended, and considerable sums were expended in im- 
proving the water supply of Akola, Amraoti Camp, Amraoti 
Town, and Khamgaon. In districts excluding municipalities, 
the sum allotted to sanitary works was £15,762, of which 
24-9 per cent. was expended on conservancy, 23:1 on water 
supply, and 18°7 on drainage. The principal work of the 
year was the completion of the Buldana water supply at a 
cost of £4967, a scheme providing for a population of 4000 at 
the rate of ten gallons per head. Although greater attention 
and care is being given to sanitary matters in general, the 
progress of village sanitation has been but small, owing to 
want of sufficient funds to carry out reforms, want of a 
proper supervising agency, and the absence of any law on 
village sanitation. 

The expenditure of the City of Bombay on sanitation 
amounted to about £115,000. It having been decided to 
retain the drainage outlet at Warli, new machinery for the 
Love Grove pumping station was sanctioned at a cost of 
40,000. Several minor improvements were carried out in 
the city, such as erecting latrines, urinals, &c., constructing, 
altering, cleaning, flushing, and repairing drains and sewers. 
The supply from the Tansa Waterworks will be from twenty 
to twenty-one million gallons daily, instead of seventeen 
million gallons as originally estimated. The area of the lake 
is nearly six square miles, and a rainfall of 40in. fills it, so 
that in even the driest season there need not be any fears as 
to the sufficiency of the water supply. In various localities 
14,100ft. of new water mains were laid down, 2391ft. of 
old pipes renewed, and 479 house connections made with the 


derived from works and shallow wells was very 
liable to contamination. At Kyaukpyn every 
native house had its cesspool. At Sandoway, 
cesspools were in general use. At Pegu, cesspools 
were used in all native houses, and a better water supply 
| much needed. At Prome cesspools were still used and 
regularly inspected. When either full or offensive they are 
closed, and fresh ones opened. At Rangoon the water supply 
was insufficient. At Yandoon out of 100 wells, only three yield 
water for drinking. At Mandalay the water supply contains 
a large amount of minerals and organic matter. At Bhamo 
the wells were unprotected and water conservancy was very 
defective. At Mogaung parts of the town became water- 
logged during the monsoon. Village sanitation demands 
more attention. There is too great a tendency to regard the 
matter as hopeless, and therefore to abandon all attempts 
at improvement. Some advancement may be expected, as 
district medical officers are in future to incorporate the 
sanitary conditions of villages inspected by them in their 
district sanitary reports. Hitherto there has not been any 
means of knowing how many villages have been inspected, 
or of gauging accurately the sanitary requirements of 
individual villages. Many of the improvements urgently 
needed, both in towns and villages, are beset with difficulties, 
owing to the want of funds and other local circumstances. 
One great difficulty in dealing with existing evils has been 
the want of a sanitary engineer to make surveys and advise 
what measures ought to be taken. The principal work of the 
Sanitary Board was calling for information regarding existing 
maps of municipalities, and the nature of the works which 
appeared to the local authorities to be best designed for 
improvement in drainage, water conservancy, and supply; 
the framing of simple rules for village sanitation, and the 
introduction of a Bill to provide for the object. Until rules 
for sanitation are passed and funds are forthcoming, no 
progress in sanitary reforms can be expected. In the 
central provinces the amounts spent on sanitation range 
from 10°18 per cent. of the income at Sambalpur to 38-82 per 
cent at Bhandara. The land lying round the reservoirs of 
Jubbulporeand Nagpur was acquired to preserve the catchment 
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areas from pollution, surveys of those towns and of Saugor, 
were made with a view to the preparation of drainage schemes, 
and a surface drainage scheme for the town of Bilaspur 
was commenced. The Village Sanitation Act was extended 
to forty villages, and schemes of sanitary reform sanctioned 
for a few of them ; but in most cases all that could be done 
was to provide new, or improve existing wells. The Sanitary 
Board was chiefly occupied with the schemes for village 
sanitary improvement drawn up by the Chief Commissioner, 
including grouping the villages of a district into sanitary 
circles, investigation by experts into the sanitary condition of 
each circle, with special reference to drainage, water supply, 
and conservancy. The scheme has the advantage that its 
operation may be either restricted to a few villages, or ex- 
tended to the whole province, and is a comprehensive 
attempt to deal with the most difficult problem of Indian 
sanitation—the improvement of the villages. It would have 
strengthed the Board very materially if it could have been 
aided by special sanitary engineering skill, but sufficient 
funds were not available. The death-rate, 35:54, and rang- 
ing from 25 in Bilaspur to 46 per thousand in Hoshungabad, 
was the second highest in India. 

in Coorg the few original sanitary works were of a very 
minor kind, the total spent by the Municipalities and Public 
Works department being £603 only. The principal town of 
the province, Merkara, stands much in need of sanitary re- 
form, especially in drainage, water supply, and conservancy. 
Steps were taken to remedy these evils, including a scheme of 
water supply, to which the townspeople subscribed very 
liberally. In the town of Somvarpet, the Anekere tank was 
being converted into a drinking water reservoir at*private 
cost. No sanitary description of towns and villages, such as 
is given in the other sanitary reports, has been furnished. 
The Sanitary Board agreed that the rules for the better pro- 
vision of sanitation in the Central Provinces are not suitable 
to Coorg. 

In the Madras municipality, the mortality (52-6 per 1000) 
was very heavy, and also general over the town, varying from 
43-3 in the fifth to 72-8 per 1000 in the first division. The great 
difficulty in dealing with the problem of Madras sanitation is 
said to consist in the high death rate being caused by a con- 
junction of nearly all the causes affecting mortality every- 
where. The more important ones are—defective drainage, 
and over a considerable part of the city no drainage; a porous 
soil loaded with organic impurity ; a putrid and fluctuating 
sub-soil water rising comparatively near the surface; over- 
crowded and ill-ventilated houses for the middle classes, in 
many cases connected with the sub-soil water by wells in their 
interior ; indifferent water supply ; crowded parcherries for 
the poor; want of open spaces, burial grounds, and slaughter 
houses in the city. No great advance was made in sanitary 
improvements. The drainage of Black Tcwn made very 
little progress, only one fifth of the amount allotted for the 
purpose being used. The supply of water from the Red Hills 
was insufficient in quantity and of inferior quality, and it was 
therefore necessary to postpone further connections with private | 
houses. In the fifty-five other municipalities of the Presi- 
dency, £265,300, or 37°6 per cent. of their income, was allotted 
to sanitation. As in previous years, the works undertaken 


were mostly of a minor nature, but in several towns drainage | 
schemes and projects for improving water supply were being | 
undertaken. There has been a greater activity displayed, | 


L. AND S8.W. 





| more satisfactory condition. ‘So far as villages are concerned, 


| to insure the maintenance of a pure water supply, to keep 


| important works completed, in progress, and initiated, marks 
an era in the sanitation of Upper India. Of drainage works, 


RAILWAY—DE 











and greater anxiety evinced by Councils in regard to speedy 
improvement in drainage or water supply than at any period 
since the introduction of local self-government, and if only those 
schemes now under preparation, in addition to those already 
sanctioned, are carried on within a reasonable period, few of 
the provinces of India will be able to show such a stride in 
sanitary progress.”* To increase the efficiency of the Sanitary 
Engineer’s department three assistant engineers were ap- 
pointed, each to be in charge of a circle. As regards village 
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that for draining the important tract of country lying between 
the Burbganga and the East Kali-Nadi, which had long been 
| waterlogged, made rapid progress. The new drainage and 
sewerage works at Naini Tal were commenced. The most 
important water supply works completed were those at Alla- 
habad, Almora, and Haldwani. Works were commenced at 
Benares, Cawnpore, and Naini Tal, and the main lines of a 
| scheme for Lucknow determined, Much activity was shown 
in the execution of minor sanitary works, on which the 


sanitation the Sanitary Commissioner reports that some | municipalities spent a fair proportion of their income. The 


progress in improvement bas been mace. Many tanks and 
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FRONT VIEW VARIABLE EXHAUST 
wells have been deepened, cleaned out, and put in a much | 


the evils lie mostly on the surface. What is wanted is chiefly 


the wells clean, and to remove the rubbish to some distance. 
On the other hand the Government again called the attention 
of Municipal Councils and Local Boards to the small propor- 
tion of the allotted sums spent on sanitation, only in six 
instances exceeding 75 per cent. 

Considerable progress was made in sanitary improvements 
| in the North-Western provinces and Oudh. A great advance 
| in every direction took place, and the very extensive and 








* Sanitary engineer's report. 


principal measures that received the attention of the Sanitary 
Board were the preparation of programmes for the more 
ressing drainage works to be undertaken in the provinces 
uring the next three years, drainage obstructions in the 
non-canal districts, the Village Sanitation Bill, and the 
provision of a maximum and minimum scale of conservancy 
establishments for municipalities. 

Satisfactory progress was made in sanitary work in the 
Punjab. Among the municipal drainage schemes the works 


, of Kohat and Ludhiana were approaching completion. The 


Gurjanwala intramural drainage scheme was making good 


| progress. The main sewer at Simla was extended, and 


arrangements made for carrying it further down the stream. 
The drainage scheme for the town of Faridabad, in the Delhi 
district, was in progress. The intramural drainage of Pesha- 
wur and drainage works at Mozang, a suburb of Lahore, were 
begun. The Abbottabad and Peshawur waterworks were 
completed. The Delhi waterworks were approaching com- 
pletion. Water supply schemes for Dalhousie, Kohat, and 
Murree were commenced. A similar scheme for Amritsar, 
to cost £122,500, was sanctioned, and a Yap ate for increasing 
the water supply of Simla prepared. The expenditure of the 
municipalities on sanitary work during the year amounted 
to £120,477, or 30 per cent. of their income. The Provincial 
Sanitary Board considered inter alia the question of village 
sanitation, the condition of water-logged areas, and the 
draught of a Village Sanitation Act. 

In Rajputana, instead of sanitation being regarded as 


| merely a curious and unpleasant European hobby, it is in 


several states looked upon as a subject of some importance. 


| Important steps were taken to improve the sanitary condition 
| of the town of Ajmere. To improve the water supply, an 
| additional reservoir was being constructed at a higher level 


than the town, in which some of the water which has hitherto 
flowed on into the Anasagar Lake will be intercepted, and 


| from whence it will flow on to the city without pumping. 








TANK LOCOMOTIVE, SOUTH-WESTERN 
RAILWAY. 


In our impression for June 15th we illustrated a four- 
coupled tank engine, designed by Mr. W. Adams, for working 
the metropolitan traffic of the South-Western Railway. Our 
supplement this week gives a longitudinal section and plan. 
Above we give cross sections and details of the Adams vortex 
blast pipe, the use of which has effected a very considerable 
saving in fuel. The fire is less pulled to pieces with heavy 
loads, and the products of combustion are equally distributed 
through the tubes, so that the economic efficiency of the 
boiler is augmented, and the tendency to priming is reduced, 
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RECENT PHOTOGRAPHIC LENSES. 


Asour the beginning of this year a new P otographic lens, 
invented by Messrs. Goerz and Von Hoegh, of Berlin, came 
into the market ; itis popularly known as the Goerz lens, and 
has made its mark, The most generally useful lenses em- 

loyed for many years past, when the photographer confines 

tenes: vo but one, have been those of the doublet type, in 
which two achromatic meniscus combinations are mounted 
in one tube, with their concave surfaces facing each other ; 
the diaphragm is midway between the two. This type of 
lens does well for architecture—for it gives straight marginal 
lines—and for landscapes. The new Goerz lens is of the 
doublet type, but its front and back combinations each con- 
sist of three cemented elements instead of two, and so 
designed as to give a more perfect image than the older 
doublets, especially in the matter of getting rid of astigmatism ; 
indeed, it seems to have pushed perfection in doublet lenses 
about as far as it is possible to go. The lens itself is repre- 
sented in Fig. 1. 

In the words of the inventors, it consists of a photographic 
doublet, the two com- 





ponent systems of 
which are each cor- 
rected for spherical, 


chromatic, and astig- 
matic errors, being to 
this end made up of 
three lenses—(a), of a 
negative lens enclo el 





Fig. 1 Fig. 2 


between two positive lenses, one of which has a higher 
and the other a lower refractive index than the 
enclosed negative lens; or (b) of a positive lens enclosed 
between two negative lenses, of which one has a higher and 
the other a lower refractive index than that of the enclosed 
positive lens. In this country the lens is manufactured by 
Messrs. Ross and Co. 

Another lens, invented some months before that of Goerz, 
possesses some remarkable optical features, and is useful for 
special rather than general purposes. It gives a more per- 
fectly flat field than any other lens in the market, so is 
useful for copying purposes, and for photographing nearly 
fiat surfaces in front of the lens, and filling nearly the whole 
of the field of view. It is not rapid, for the largest aperture 
of diaphragm with which it can be conveniently used is in 
diameter .\, of its focal length. It is known as the “ con- 
centric lens,” is made by Messrs. Ross and Co., and is 
represented in Fig. 2. 

The chief optical peculiarity of this lens is that it consists 
of two concave combinations, which were they made of one 
piece of glass would not give a positive image, but by the 
selection of a suitable crown glass for the positive element, 
of higher refraction than the flint of the negative element, 
the rays are caused to converge. By the special effect of 
refraction on the oblique pencils, the lens, although of this 
peculiar form, gives a real image, free from distortion, on an 
absolutely flat field, and extending over a circle of about 
75 deg. The whole is practically as equally illuminated as 
theoretical limits will permit. 








SIR T. SALTER PYNE., 


Tue following telegram has been transmitted by Reuter’s 
Agency from Simla, on the 23rd inst. :— 


Sir T. Salter Pyne, who will leave almost immediately on his 
raturn to Cabul, has been delayed here pending the settlement of 
the question of an invitation being sent by Queen Victoria to the 
Amir or his son to visit England. It is understood that the matter 
is now practically settled, and it is expected that the invitation 
will arrive from home at the beginning of next month. 

The following letter from the Government of India, which 
a addressed to Sir Thomas Salter Pyne, explains 
itself :— 

Simla, 29th May, 1894. 
Sir T. Salter Pyne, 0.8.1. ; ¥s 
_ Sir,—The Government of India have received from her Majesty's 
Secretary of State a request that they will convey to you the 
appreciation of her Majesty’s Government of the valuable services 
rendered by you in connection with Sir Mortimer Durand’s mission 
to his Highness the Amir of Afghanistan. 

In the honours the Queen-Empress has been graciously pleased 
to confer on you, you have already received a signal proof that 
her Majesty's Government recognise the ability oa loyalty which 
have distinguished your conduct in the altogether exceptional 
a you hold in the service of the Amir; and the Viceroy 
feels the fullest confidence that your best efforts will be directed 
in future, as they have so successfully been in the past, towards 
——s and cementing that good understanding which is now 
iappily established between his Highness the Amir and the 
Government of India. I am to add that it is a source of much 
satisfaction to the Viceroy to believe that the Amir has been 
gratified at grant of honours bestowed on you. 

(Signed) W. J. CunIncHamM, 
Secretary to the Government, Foreign Department, 








Tue locomotive boilers of the torpedo gunboat Spanker 
are now being removed, and the vessel will be fitted with 
Du Temple water-tube boilers? These have been adopted in several 
French vessels, although we have little experience of them in this 
country ; and the results will be looked forward to with interest, 
especially as the arrangement of the tubes differs materially from 
that in most of the tubulous boilers. The Du Temple boiler was 
fitted in the French torpedo-boat Chevalier, which on official trials 
cranes a speed of 27'22 knots. This torpedo-boat is 144:3ft. 
“| by 15:7ft. beam, and at 118 tons displacement has a draught 
of 6ft, 8in. Her rudder is in front of ber propellers, so that it 
may act more effectively when the boat is pitching, 


LETTERS TO THE EDITOR. 
(We do not hold ourselves roa the opinions of our 





THE COMPARATIVE RESULTS OF CERTAIN STEAMSHIP TRIALS, 


Sir,—I have noticed published data of recent trials of the s.s, 
Blanco Encalada, built by Sir W. Armstrong, Mitchell, and Com- 
pany, for the Chilian Navy. This vessel, 37 Ott. by 46 5ft. by 15°5ft. 
draught=4500 tons displacement, is reported as being propelled at 
speeds 21°75 and 22°78 knots, by about 11,000 and 14,500 indicated 
horse-powers, respectively. 

It may be of interest to compare this with the reported results 
of trials of other vessels built by this eminent firm, and these again, 
with those of other war and merchant vessels, as a step towards 
some means of marking progress or, otherwise, in this highly impor- 
tant department of practical science. 

The direct and comprehensive mode of comparison is furnished 
by the relation of displacement, speed, and power (D, V, and #) 


; (V-XMe 
expressed by the equation E = bp? v 10 ; J in which, for the 
following vessels of known displacement D, the values of X and 
«, as deduced from actual trial data, are as follows :— 
Blanco Encalada E= (4500)¢ ve 7 
1631) 1213 


Fiemonte E= (25¢0)' V 10" 
3. (V~176) 14 
25 de Mayo E= (3180)" V 10 
H.M.8.8. Royal Oak E =( 8,000) Vio 7 7 O75 
1477) 166 


E =(10,(¢0)° V10" 
E= (755) V10" 
E =(11.220)° V10 
E =(10,500)° V 10°" 
E =(.2,00)° V.0"" 
E =(13,0.0° V 10 
E =(28,6(0)* V10" 


To show the entire agreement of these formul« with the reported 
facts, first, test cases with large variations of X and a as follows:— 


Blanco Encalada. H.M.S. Anson. HM 8S. Royal Oak. 


H.M.8.8. Anton 
Torpedo boat Bathurst 
City of Rome 


7-44) 035 
710) 03°55 
‘ 2 718) (345 
Umbria and Etruria 
_ * P ~ 647) O85 
Majestic ard Teutonic 
’ . , -7'10) O45 
Taris and New Yok 
6 55) 0245 


Campania and Lucaria 


Test speeds, V = 21°75 22°78 16°5 177485 16°5 18°27 
Values, X = 16°478 16°478 14°17 14°77 77426-77426 
Then(V -X) = 5°277 6°207 1°73 2°665 ¥ 074 10°844 
Factors, a = °067 *166 *08075 
“(V-X)a = “5119 “GLI7 *2872 °4424 2790 °3335 
Add, log. V = 1°8875 1°8576 12175 1°2414 1°2175 1°2617 
Add,log.D* = 2°1920 2°1920 2°4154 2°4154 2°4683 2°4683 
Sum, or log. E= 4°0414 4°1613 3°9201 4°0992 3°9648 4-0635 
poe = 11,000 14,500 $320 12,58 922 11,573 LHP. 


in all cases, exactly the same as by the trial data, 
Next, test those cases where, in all, we have the valuea = ‘0345. 


P Umbria Majestic Paris Campania 
Bathurst. Pe Ao n an and a 
* Etruria Teutonic N. York Lucania. 
Speeds, V = 24°453 18°28 20°0 21°05 21°80 23°18 
Values, X = 7°44 7°10 7°18 6°97 7°10 6°55 
Values, V-X = 17°013 11°18 12°82 14°08 14°70 16°68 
Factor a = °0345 
(V-X)a = ‘5870 °3840 °4423 °4857 ‘5072 °5737 
Log. V : = 1°3883 1°2608 1°30:0 1°32:2 1°3885 1°3651 
Log. D* = 1°1267 2°4802 2°4127 2°4475 2°4683 2°5532 
Sum, or log. E = 3°1020 4°0750 4°1560 4°2554 4°3140 4°4920 
el = 1265 11,890 14,820 18,000 20,610 31,050 IH.P. 
by formula. 
And = 1264 11,890 14,320 18,000 20,605 31,050 I.H.P. 
by data. 


On a former occasion, I pointed out, in the case of Transatlantic 
merchant vessels having the quantity a = ‘0345, we might average 
the values of X = 7°06, and with nigh perfect accuracy, for such 
vessels, adopt the formula: 

E=pD' y10" 
But note the marked difference presented by Royal Navy vessels. 
H™.88. Anson, E =D vy 10 ‘¥~M77) 16 
» Royal Ouk, E = D’ v 10" 
as, also, in the class of very efficient war vessels by a private firm, 
(V ~11 476) "097 


7 06) 0345 


7826) 03075 


Blanco Encalada, E=D°V 10 
Piemonte, E =D> Vv 19 ‘V 63) 12s 
25 de Mayo, E=p'v 10 "8 14 


These equations make it obvious, that in vessels, when of the same 
displacement, and driven at the same speed, the differences of the 
common logarithms of the powers in the different vessels, will be 
exactly given by the values of the products(V — X)a, which, in this 
way, indicate and measure the relative combined efficiencies of the 
hull and machinery of the different vessels. Also, where vesselshave 
the same value of «, then X, alone, becomes the determining quan- 
tity, as, obviously, the smaller (V — X) the smaller will be the loga- 
rithm of the intensity; and, necessarily, the power required by 
vessels of that type for the speed V. Further, yuantity and 
tntensity may be conditioned as interchangeable, and tor compara- 
tive purposes, where we have variations in the values of a, we may 
assume (V — X)a=(V — X!)al, where a! is an assumed intensity 
coefficient and X! the value of X, which would justify the assump- 
tion. The comparative values of these X! quantities, which I name 
the subdominant speeds, are then, as I pointed out in my letters, 
THE ENGINEER, January and February last, a simple and compara- 
tive standard. We must not, however, compare vessels at speeds 
which are greater than the vessels, respectively, are capable of, and 
of which we have no experimental facts to show that no change of 
circumstances may, unknown to us, occur in the special speed se- 
lected. In numerous vessels I have shown that we may have marked 
changes occurring at two different speeds, and so that in the same 
vessel, we may have three possible sets of values of the quantities X 
and a according to the speed range. It is these misunderstood and 
ignored changes which have originated those difficulties, which 
much laboured explanations, have only left the worse confounded. 

To illustrate the meaning of these remarks let us sup; a mer- 
chant vessel, an Anson, and a Royal Oak type vessel, of the same 
displacement, driven, say, at eighteen knots. We should have as 
the logarithmic ratios of the comparative powers required :— 

Differences. 
For merchant vessel (18°0- 7°06) *0845 = °3774 *0522 or 12°80°/, worse 
For Anson type (18°0-14°77) *166 = °5362 *2110 or 62°5 ” 
For Royal Oak type (18°0-— 7°426) 03075 = *3252 standard 0°0 ,, 
or, again, for equal displacement war vessels at twenty-two-knot 
speed 


Differences. 
Royal Oak (22- 7426) °08075 = ‘4482 standard or 0°0 
Blanco Encalada (22-16°473) ‘097 = °5361  *0879 or 22°4°/, worse 
Piemonte (22-16°31) °1218 = *6900 ‘2418 or 745 ,, 
25 de Mayo (22-17°6) ‘14 = 6160 ‘1678o0r47°2 ,, 


Glasgow, June 16th. RoBeRtT MANSEL. 





ENGINEERING AS A PROFESSION. 


S1r,—It seems to me that your correspondents, ‘‘Denarius” and 
‘*Draughtsman,” are at cross purposes, and speak of two different 
things. ‘‘Denarius” obviously has a works manager in his mind and 






is not necessarily good at all for the other. A man may be an excel- 
lent works manager, and not be able to draw a line ; anda man may 
be a most admirable draughtsman and a thorough engineer, and 
be a most incompetent works manager. 

Some years ago I became acquainted with a young man who 
was extremely clever. He was one of the best and quickest 
draughtsmen I eversaw. A sound mathematician, and not only a 
ready inventor, but a good designer as well, If he had stuck to 
the drawing-office he would have done well; but nothing would 
serve him but to become a manager, and he was so clever, and 
talked so well, that he got not one chance but three. It is a solid 
fact that in each case he brought fairly flourishing concerns to 
bankruptcy. The commercial element was wholly lacking in him. 
After a short and brilliant career he went to South America, and 
I have not heard of him for years. This may be regarded as an 
extreme case, but I am certain that not a few of your Midland 
country readers will name the individual the moment they read 
this. 

My object in saying what I have said is to try to make the fact 
clear that ‘‘ Denarius” and ‘‘ Draughtsman ” may be both right. 
I myself do not think a draughtsman can be too highly educated, 
or know too much theory. He is constantly called on to make 
designs and produce completely new combinations. How often do 
we hear, ‘‘ Oh, take the sketches to Mr. T. Square ; he will soon 
work them into shape.” By all means let Mr. T. Square attend 
classes, and learn all that professors can teach him. But it does 
not follow that Mr. Drivem, the manager, can gain anything by 
following the same course. ‘‘ Denarius”’ is quite right in all that 
he says, if he has only the manager in his view. The aim and 
object of the manager's existence is to get work out sharp and 
cheap. It must not be left hanging about the shops. But there 
is another phase of the subject which has not been touched. How 
do your younger correspondents—of whom I am glad to see you 
have several—suppose that work is got for the shops? In every 
well-regulated concern there is a division of duty. There is the 
draughtsman’s duty, and there is the manager’s duty, and there 
is the duty of the gentleman who gets orders, All these are 
no doubt mechanical engineers, and the last ought to be specially 


one. 

But let the arrangements be what they may, the ultimate value 
of the engineer is purely a money value. Let it not be supposed 
that mechanical engineers make steam engines and such like for 
the love of the thing. My experience—and I have had about 
forty years of it—is that not one man in twenty follows mechanical 
engineering because he likes it, after he is twenty-five. There is 
no profession, with the members of which I am at all acquainted, 
who so frequently and consistently manifest either utter in- 
difference or downright distaste for it, and the reason is simply 
that unless the business is monotonous, there is no money to be 
made out of it. Repetition work, every day and all day long, that 
means money. The mechanical engineer who is lucky gets into 
a groove and keeps in it. Messrs, Tweedledum, Tweedledee, 
and Company, advertise that they have sold so many thousands 
of their pumps in the last ten years. It is quite true they 
have made a moderate fortune, every man of them, in the firm. 
But think what it all means; think of the deadly monotony of 
the thing. For myself, I believe that were I works manager under 
the circumstances, I should commit suicide. I can name at this 
moment an old firm, doing an enormous trade abroad. I do not 
think that one single ghost of a novelty has been introduced by 
the firm in the last twenty years. The very colours they use now 
they used certainly thirty years ago. They employ many 
hundred hands, and one draughtsman, and his time is generally 
spent in renewing or replacing the few drawings used in the shops. 
I asked an erector once, who had no drawing, how he managed. 
‘*Manage?” he replied. ‘‘ bee bless you, I could put the — 
together in the dark. I have done sucha many of them.” This 
represents the most successful kind of mechanical engineering in 
the present day—that kind which firms want to get hold of. Take, 
again, the American mower and reaper trade, take the sewing 
machine trade, or, to come closer home, take the ordinary power 
loom sold for about £3 each, All these things represent mecha- 
nical engineering—they mean trade and they mean money, but the 
technical college has neither part nor lot in them. 

No, Sir, ‘‘ Denarius” is right enough, and s9 is ‘‘ Draughtsman.” 
They both carry the same stick, but they have hold of opposite 
ends of it. R. Dopp. 
Birmingham, June 25th. 


Srr,--In common with most of your readers I have perused with 
considerable interest the very important discussion now goiug on 
in the columns of your valuable paper, upon the much vexed 
question of ‘‘ Engineering as a Profession,” and if you will allow 
me, I should be glad to add a few remarks to the correspondence. 
We have now had views expressed by engineers and others in 
various departments, and so far the opinions are exceedingly 
conflicting. Referring to the first letter by ‘‘Pater.” One would 
almost gather from this that only sons with fathers capable of 
pitching them eventually into the place they themselves occupy 
are fit men to be engineers, and that if a lad by any chance should 
come within the influence of a training college or technical school 
it is impossible for him to be an engineer. At the same time I do 
not disguise the very patent fact that colleges are firstly run to 

y, the efficiency of the pupils turned out being secondary, and 
or a lad to secure the best practical experience, a period in a 
good engineering works is the best place to obtain it; but that the 
college may afford a valuable assistance to many, can only be 
refuted by the prejudiced. 

Then, again, ‘‘Pater” complains that his friends’ son was 
‘dreadfully ragged” in the drawing-office, because he was jin. out 
in his calculations. I wonder what would be the effect of making, 
say, an engine connecting-rod }in. too long, or the stroke of a 
valve 4in. too short. What would happen in the designing of 
machine tools—a class of designing very little understood by the 
average draughtsman—unless the greatest accuracy were observed ? 
Again, surely one day’s experience on “‘an iron bridge erected over 
a rapid stream,” is hardly sufficient to condemn civil engineering. 
‘* Pater,” however, has done much good in bringing this matter 
under discussion. 

‘*Guardian’s” remark is to the point, and I may say that I 
believe some of the training colleges have very good records to 
show of what has become of their pupils. As to whether the 
pupils have relied upon the experience gained there, or have 
extended it, is another matter. 

Many of ‘‘ Denarius’” remarks are, I think, incorrect, and if, as 
he says, engines are turned out of the same pattern, year in and 
year out, how should we get our improvements? Does he 
— that Messrs. Yarrow and Co., for instance, rely upon the 
old patterns. Their recent records in time-making would 
hardly justify the supposition, and to say that machinery. is no 
more scientific than ‘‘ blankets and tea,” would lead us to think 
that he has missed his vocation and should have been a grocer. 
Has he ever designed a pumping engine, a colliery fan, a hydraulic 
press, or a modern machine tool? If so, he will find something 
more than the “‘ rule-of-thumb,” or the practice of fifty years ago, 
necessary to him. 

I agree with ‘‘ F. B. N.” that before a man should be allowed to 
practice or call himself an engineer he should be compelled to do 
as members of most other professions are obliged to do, viz., 
become chartered or certified, and not, as he is able to do at 
present, put his name on his door as an engineer, whether he be 
one or not, 

It is that which is ruining our profession. The Institution of 
Mechanical Engineers—of which I may say I ama full Member, 
and not an Associate Member—has recently recognised the 
necessity of introducing another grade, viz., Associate Members as 
well as associates, because I presume they found that so many 
were entering their lists who were not entitled to do so, and the 





‘* Draughtsman” a draughtsman. Now the duties of these two in- 





dividuals are as far asunder as the poles ; and what is good for one 





qualification did not carry the weight it ought to. Not only must 
a man be a practical engineer, but he must also o~cupy a respon- 
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sible position before he can secure the full membership, and I 
submit they have taken a very good step in the right direction. 
The difficulty of registering engineers is the great number of 
grades of which the profession consists, and if a man were registered 
as an engineer he might be perfectly competent as, say, a pumping 
engineer, and yet utterly useless as a mining or electrical engineer ; 
or to take a case more nearly allied, as a locomotive engineer, 
and yet a consulting engineer with a large practice has frequently 
to deal with these different sections, and it would be impossible to 
preclude him from practising them. 

If proud fathers will insist upon making engineers of sons more 
fitted to be tailors, because the one is considered a more genteel 
apa oe than the other is a trade, then of course the results may 

expected to be disastrous. 

What business or profession is not overcrowded at the present 
time! If, instead of advertising for a draughtsman at a good 
salary, as “Pater” did, he advertised for a clerk at a low one, 
he would have got as many answers. You cannot make training 
colleges or technical schools responsible for what is largely due to 
the state of society and the depression of trade at the present 
time ; and although these technical schools no doubt overload the 
market with many incompetent engineers who go there to learn 
their profession, because they can do so, or think they can, with- 
out mixing with the so-called working man and his strong 
language, yet the best men usually come to the top; 
and when Paterfamilias finds, as he is doing already, that the pro- 
fession is as crowded as others, he will probably think before 
putting his son into it, and I should say that this discussion will 
not a little assist this object. C. A. 

Queen Victoria-street, June 26th. 








Sir,—I maintain that the argument in my last letter is still 
valid, in spite of ‘‘ Denarius’” statements. For with reference to 
the economy of using superheated steam in engines, experiments 
conducted by him show that the steam consumption islowered from 
10 to 20 per cent. by sodoing. This is no doubt due to the fact that 
the superheated steam acts in the same way as a steam jacket, 
only more effectively, though the idea in the first place was to 
raise the upper limit of temperature in the cylinder. This surely is 
theory. 

From the general tone of ‘‘ Denarius’” letter in your issue of 
the 22ad inst., I gather that he assumes I made the assertion that 
the refrigerator is ‘‘ entirely” due tothe theorist. If ‘‘ Denarius” 
will kindly read my last letter more carefully, he will see that this 
is not the case at all. What I mean is this:—Suppose that the 
refrigerator is a practical evolution, I say that these machines 
would not have reached their present perfected condition without 
considerable aid from theory. If, as ‘‘ Denarius” states, modern 
machines are the result of trial and error, is it not obvious that the 
first trial of any kind of machine must have been due, in the first 
place, to some theory of the inventor as to its capabilities ? Does 
**Denarius ” imagine that a man without any previous theoretical 
knowledge could set to and design a macbine such as Carré’s absorp- 
tion machine, or an efficient dynamo! Is not a theoretical 
knowledge of the distribution of stress, &c., a sine gud non in the 
design of bridges, dams, and other structures ! 

‘“‘Denarius’” letter contains a great many questions on the 
subject of refrigeration. If he wishes to know whether I have any 
personal knowledge of the Giffard’s air machine, of the develop- 
ment of the ether machine, &c. &c., I can answer to one and all 
of his questions ‘‘ yes.” But, at the same time, I do not see what 
that has to do with the subject under discussion. Everyone who 
pretends to know anything about refrigerating machinery in 
— must be aware that the ether machine is now obsolete, 

use owing to the density of ether vapour at the necessary 
working pressure, the compression cylinders have to be many times 
larger than in the case of SO, or ammonia machines. Again, with 
regard to sulphur dioxide—not sulphurous acid—machines. This 
fiuid is still used in some American machines, but in Europe it has 
been superseded by the ‘“‘ Pictet Fluid,” a mixture of about 
97 per cent. SO, and 3 per cent. CO,. The presence of the 
CO, affords a temperature about 14 deg. Fah. lower than that 
obtainatle with pure SO, at atmospheric pressure. No one will 
deny that Pictet isa theorist, so here we have a direct benefit 
accruing from scientific knowledge. 

Leaving now the special cases of refrigerators and superheaters, 
I should like to say, in conclusion, that the advantages of a 
thecretical training are not to be brought to light by inventions 
and fresh ideas alone, but by the adaptation of pre-existing forms of 
mechanism and structures, to meet the requirements of the age. 
A man whose wits are sharpened by a college training is evidently 
more within his depths in so doing than aman with a purely 
practical mind. For all that, I do not for a moment wish to infer that 
a practical training is unnecessary. On the contrary, I think it of 
tantamount importance that a man should go through the shops 
as well as a technical college, if he wishes to make his mark as an 
engineer. There are of course exceptions to this rule. 

7, Eastcombe Villas, Blackheath, S.E. Ceci LIGHTFOOT, 

June 26th. 


S1r,—Many parents and guardians have reason to thank ‘‘ Pater” 
for his plain statements relative to a young man’s prospects as an 
engineer, yet ‘‘ Pater Secundus” seems by no means convinced 
that the outlook is most unpromising. No one will dispute the 
world’s need for engineers, yet if ‘‘ Pater Secundus” would study 
the logic of the advertisements under headings, sales by auction, 
in bankruptcy, and situations wanted, he would see that the world 
is very much over supplied in all branches, 

Modern engineering can only pay on a large and systematic 
scale, with minute subdivision of labour, while educated or highly- 
paid labour must be reduced to a minimum. The commercial 
de ent is the most important division, for the ting of 


admitted that we have plenty of able men wholly devoted to their 
rofessions in all these callings. Why, then, should a youth be 
oomed to be an engineer merely for the simian propensity to 
imitate what he sees? The modern craze for boys to become 
engineers strongly resembles that for going to sea. In both cases 
dis-illusion very soon comes, and much unhappiness might be saved 
if parents only had the courage to stand firm. In conclusion, let 
me remind your correspondents that the chief object of adopting 
a trade or profession is to gain a livelihood, and parents should ask 
themselves what are their sons to do after their apprenticeship ? 
What market is there for the knowledge so expensively and 
laboriously acquired ! DIGNATIO, 
London, June 25th. 


LATENT HEATS OF VAPOURS. 


Sir,—I am obliged to Mr. Mansel for stating the definition of the 
meaning attached by mechanical physicists to the symbol M, viz., 
that it is a number of units of so-called latent heat of a vapour. 
In accordance with this definition, M in the expression J M is a 
mere abstract number, which may be—and probably is—a function 
of the temperature. With all due deference to the mechanical 
physicists, there are only two values of M which can satisfy theformula 
quoted by Mr. Alexander; the two stated in my letter, viz., 

=? and M=2 tye In accordance with the definition, 
both J M ang dM The 
formula therefore states that a number of foot-pounds is equal to 
the differential coefficient of a pressure. Mr. Alexander's deduced 
equation states that the difference between a number of foot- 
pounds and a number of pounds of pressure is equal either to a 
constant volume or a function of a constant volume, and the equa- 
tion of relation alleged to exist between J M and the absolute 
pressures and temperatures on Thomson's absolute scale states that 
a number of foot-pounds is equal to the product of a number of 
degrees of absolute temperature multiplied by the differential 
coefficient of a pressure. I can form no conception of the nature 
of the attributes of the mechanical physicist. If he is capable of 
believing any of the above statements, his attributes have certainly 
no affinity with those of the mathematician. 

June 25th. WILLIAM DoNALDSON, 


represent a number of foot-pounds, 


THE MAXIM CUIRASS. 


Str,—Having been away from London for a fortnight I have 
only to-day seen your number of June 15th with the article on 
Mr. Maxim’s cuirass. 

Mr. Maxim’s theory that Herr Lowe's cuirass contains a steel or 
other metal plate is founded on the fact that, at the original trial 
before the Duke of Cambridge at the Alhambra, one of the bullets 
which hit the cuirass about 5in. from the top was shattered, and 
the fragments came out of the top side of the cushion. This fact 
was mentioned in my letter in the Zimes of May 25th, and I re- 
marked that this was an important matter, and asked the reason 
why Mr. Maxim came to the conclusion that there must be a 
steel or other plate. But, on the other hand, I was informed 
yesterday evening by Captain Martin that Herr Dowe’s cuirass does 
not contain a particle of any metal whatever, save the bullets that 
have been fired into it, and that the shattering of the bullet 
referred to was caused by its hitting another bullet already stopped 
by the cuirass. 

Captain Martin’s statement that the cuirass does not contain 
any metal at all is confirmed by the particular shape of the bullet 
sketched in your article, for while the bullets stopped by Herr 
Dowe’s cuirass assume the form of a button-mushroom, those 
stopped by Mr. Maxim’s steel plates are shattered to atoms. 

Mr. Maxim’s original challenge to the public in general, and my- 
self, by name, in particular, did not limit either the calibre of the 
rifles or the description of bullet used. The particular ammunition 
which, in my judgment, would penetrate Mr. Maxim’s cuirass was 
a steel-coated bullet of 480 grains, prepared by Herr Lorenz, the 
contractor to the German Government, propelled by 85 grains of 
black powder out of a regulation Martini-Henry rifle, with which 
ammunition I tried some experiments six or seven years ago at 
Wimbledon. 

My various challenges to Mr. Maxim to test his cuirasseshave been 
declined. He has doubtless shown a wise discretion in thus not 
coming up to the scratch. 

Mr. Maxim has demonstrated the well-known fact that a hard- 
ened steel plate of a certain size and weight will shatter a hard 
coated bullet of 217 grains propelled by the regulation charge of 
cordite. On the other hand, Herr Dowe has proved that a cushion 
of the same size and weight not containing a particle of metal will 
stop the same bullet, which assumes the form of a button-mush- 


room. C. FRED. Lowe. 
Crichton Club, Adelphi, June 27th. 





THE LUXEMBURG EXHIBITION. 


Str,—In the notice—published in the number for June 22nd— 
of the forthcoming Work Exhibition to be held in August and 
September next in Luxemburg City, mention is made of the fact 
that improved tools and apparatus for forging iron and working up 
zinc or tin-plate will be accorded special facilities. I happen to 
know that a leading coal merchant in the city is anxious to give 
prominence to such exhibits and is willing to house them in his own 
extensive stand. Other means of making known English products, 
not admissible for exhibition, suitable for mines and blast furnaces, 
as well as breweries, and, if possible, introducing them in the teeth 
of the Zollverein Tarif, have also been brought to my knowledge. 
bs highest mining official in the Grand Duchy, called the 





orders is a simple affair compared with getting them. If ‘‘ Pater 
Secundus ” were to succeed in getting his son apprenticed, nothin 
would be taught him of ial engineering, yet he would fin 
any other knowledge which he may pick up to be a drug in the 
market, 

If inquiries were made, it would be found that the heads of 
successful firms are rarely skilled engineers, still more rarely are 
they such as have been pitchforked into engineering because they 
showed mechanical aptitude in boyhood. They are rather those 
whose family or busi tions, bined with cial 
ability, have led them to found establishments in order to get their 
work carried out economically. 

They require very little educated labour, and they have not 
much respect for the well-educated young aspirants, mew | 
that the demand for them is almost ni/, and the supply unlimited, 
as well it may be, while parents look upon their sons who show 
any mechanical ingenuity as born engineers. The idea that there 
is anything scientific in mechani engineering is a mistake. 
Many firms are jealous against having educated engineers in their 
drawing-offices at all, and are much more dis to encourage 
the mechanical draughtsman who has worked his way up from 
tracing boy, has never been in the shops, and is unable to look 
forward to being anything beyond a clear-headed, accurate 
draughtsman. 

The premium apprentice, even if a bright one, will find that he 
is not wanted after he has served his time ; and if he is given em- 
ployment at all, it is only to do the drudgery. Even if he is 
satisfied to do that, he will have great difficulty in getting regular 
employment. 

No doubt engineers will be required for the next generation, but 
the partners or directors of our sound establishments have always 
at least sufficient relatives or friends to fill the responsible and 
remunerative positions, while by their influence they can ensure 
that these young men are educated to fit them for such positions, 
an advantage for which an outsider will keenly feel the necessity. 

It has been pointed out before that boys rarely show much 
inclination towards medicine, law, or politics, yet it must be 











r des Mines,” has retired ‘‘with all his blushing honours 
thick upon him,” and his son has lately started a technical bureau 
near the Luxemburg Station. He is going to make a good try at 
selling English packing, fuzes, asbestos, and india-rubber goods, at 
the fifty-six mines and seven ironworks, with twenty-three blast 
furnaces, in the country. 

Hotel du Grand Chef, Mondorf, 

Luxemburg, June 26th. 


J. WALTER PEARSE, 





REVERSING SCREW PROPELLERS. 


Sitr,—In your issue of January 12th I was kindly permitted to 
state that I would deal with all criticisms on my paper, read last 
year at the Institute of Marine Engineers—when summarised, &Xc., 
in the columns of your esteemed journal. 

As I have not yet been favoured with any official report of any 
part of the discussion, I find some difficulty in carrying out that 
intention ; and I also believe that any further reference to fancied 
objections is not only now unnecessary, but that it would be 
simply wasting your valuable space. 

e completely successful experiments to which you so kindly 
refer on page 543 of your last issue, and others carried out during 
the past two years, prove the system to be thoroughly satisfactory 
and beneficial in every way. 

I hope shortly to send you particulars relating to the continued 
trials of my propeller with movable blades, coustructed by Messrs, 
Matter and Cie., of Rouen, and designed for use with a 60-horse 

wer gas engine; thus combining the motor of my friend M. Ed. 

lamare Deboutteville and the propeller and gear of 

Selhurst, S.E., June 26th. ROBERT McGLasson, 


A VOLUNTEER FLEET. 


- Sir,—Your correspondents Mr. Merryweather and “ Britain,” 
writing on the subject of a volunteer fleet for England, should 
attract attention in the right quarters. The British-born islander 
is distinguished for his seafaring tastes, and if once the matter were 
put on a sound footing, we should have such a Navy of volunteer 





—— 





seamen as would astonish the navies of the world. At the present 
moment I am not prepared to propound a scheme ; but I can throw 
out a cages, and that is, a few of the would-be volunteers 
should call a meeting and ask an audience of one or two gentlemen 
conversant with Navy business ; say, for instance, the popular sea. 
faring Lord Brassey, or that ready spokesman in all good causes 
Sir Ashmead Bartlett. Both these gentlemen have held high 
official positions in the Admiralty, and know their way about, 

Blackheath, June 26th, A WoUuLD-BE VoLUNTEER, 





GAS ENGINES AND ANTHRACITE. 
Sir,—Referring to your note in your issue dated June 8th, re 
large gas engines and Scotch anthracite, we observe you say that 
“the engine is expected to develope one indicated horse-power 
with a consumption of only 8 lb. of anthracite coal per hour, which 
would probably be about 1-2 lb. per brake horse-power.” Tis js 
obviously a misapprehension ; while the engine will indicate one 
horse-power with ‘8 lb. of coal, it will give out fully loaded a 
brake horse-power with 1 lb. of coal, We shall be glad if you will 
make this correction. TANGYES Limirep, 
96 and 98, Hepe-street, Glasgow, 
June 26th, 





FRICTION OF GASES, 

Str,—Can any reader refer me to a formula—derived from 
experiment—to enable me to calculate the rate at which a thin 
plate of tin, in a horizontal position, will fall to the ground in 
different kinds of gas? Example: How long willa plate Ift. square, 
weighing 4oz , take to fall 10ft. in an atmosphere of oxygen ; and 
how long will the same plate take to fall the same distance in an 
atmosphere of hydrogen ! X. 

Derby, June 27th. 








LEGAL INTELLIGENCE. 


JUDICIAL COMMITTEE OF THE PRIVY COUNCIL. 
Re HazELAND'’s Woop PLANING Macuine.—Patent Daten 107H 
JuLy, 1880, No, 2848, 

On Thursday, the 21st inst., this petition to the Judicial Com- 
mittee of the Privy Council for a prolongation of the grant of 
the Letters Patent granted to Samuel Searle Hazeland, of Par, 
Cornwall, machinist, came on for hearing before Lord Watson, 
Lord Hobhouse, the Hon. George Denman, and Sir R. Couch. The 
invention relates to the use of a simple and inexpensive machiue 
for planing lap-boards, boards for confectionery and cigar boxes, 
and other light work. In his petition Mr. Hazeland alleged that 
the machine had been applied with very great and most marked 
practical success in London, Lancashire, Yorksbire, Leicestershire, 
and a large number of places in England and other parts of the 
United Kingdom ; that he had given much time and labour to and 
expended very considerable sums of money on experiments upon 
and in perfecting his said invention, to do which he had had to 
give up his Venetian blind manufactory ; that be had granted 
licenses to make his machine at a royalty, among others to Messrs. 
W. B. Haigh and Co., George Lines, and Messrs. Thomas Robinson 
and Son; that, notwithstanding the sums he had received from 
his licensees, he had been totally insufficiently remunerated ; and 
that he had received no profit but a loss when he had manufacturcd 
the machine himself, 

From the accounts produced it appeared that he had received 
during the fourteen years royalties amounting to £976 15s, 2d., 
the sale prices of the machines—ranging from £10 to £80 
amounting to £7816 2s. 5d., and that estimating his out-of-pocket 
expenses at £25 per annum, and his personal services at £117 per 
annum, and adding thereto the patent fees of £189 13s., there 
would be a loss to bim of £1189 14s, 6d. The number of the 
machines made was 223, and the makers’ profits appeared to be 
about ih per cent. clear on the selling prices. 

Mr. H. B. Hans Hamilton—instructed by Mr. E. Heys-Jones— 
appeared for the petitioner ; and Mr. Sutton—with him Sir John 
Rigby, the Attorney-General—appeared for the Crown. 

Mr. Hans HAMILTON shortly recited the facts of the case, and 
then called Mr. Hazeland, who bore out counsel’s opening state- 
ment, and the statements in the petition and the accounts. 

Mr. David House, engineer to Messrs. A. Bridgman and Co, 
packing case makers, City-road Bridge, proved the novelty and 
ingenuity of the machine. He said that if the machine could be 
fed quickly enough, about 1400ft. of wood could be planed per 
minnte, but owing to the time taken in feeding the machine, they 
could only turn out about 700ft. They had five machines in use, 
and did not know anything to equal it. 

Their LorpsHirs, Mr. Sutton not objecting, said they were 
satisfied with the accounts, and would not require an accountant’s 
evidence thereon. Other evidence was called, and it was shown 
that the machine had been a boon to the trade, and there was 
nothing so cheap or so good in the market. 

In the end their LorpsuIPs decided to advise her Majesty to 
grant an extension of Mr, Hazeland’s patent for seven years. 








THE DiIsTINCTIVE FEATURES OF AMERICAN ENGINES.—Ina_ paper 
on the steam engines at the Chicago Exhibition, read before the 
Société de l'Industrie Minérale, Saint-Etienne, M. Leproux 
summed up in the following terms the main characteristics of 
American fast running engines :—(1) The use of successive expan- 
sions is very widespread, either with intermediate receivers which, 
in that case, are often re-heated by live steam from the boiler, or 
without a receiver proper. In the latter case, a seeking after 
simplicity brings about a return to the Woolf type, and also toa 
different treatment of the two faces of the same piston, as in the 
single-acting Westinghouse motor, the Willans engine, and that 
exhibited by E. P. Allis. (2) The valve-gear is generally the same 
for all the cylinders of multiple-expansion engines. It is some- 
times rather complicated, with a view to permit of all possible 
variation in the phases of the distribution ; but, generally, simpli- 
city carries the day, the steam being almost always distributed 
by a single or double slide-valve. The efforts of constructors 
have generally been turned to making these — easy to work, 
so as to render certain and rapid the action of the governor, and 
at the same time diminish the passive resistances. ‘This result 
is sometimes obtained by using cylindrical slide-valves; but 
preference is often given to flat slide-valves, as being less sub- 
ject to leakage. The pressure of steam on the back of the valve 
is reduced to {a minimum by means of compensators or other 
arrangements. (3) In the same spirit, in order to diminish the 
passive resistances due to the parts for distributing steam, the 
guides are often replaced by articulations which keep the valves 
in place without ensuring their motion. There is also a tendency 
to supprets the excentric and simply connect the slide-valve 
rods with a point suitably chosen in one of the parts of the 
governor. () The bed plate of most of the horizontal engines 
is of the Tangye tyre, which nearly approaches that known in 
France as the bdti d laionnette, the overbanging cylinders being 
attached to the bed by their covers, In horizontal, as in vertical 
engines, the practice is gaining ground of making the crank 
revolve in a closed chamber filled with oil, which ensures thorough 
lubrication ; moreover, a circular plate is often substituted for 
the crank, (5) The governors are nearly all variations of the 
centrifugal type, with antagonistic springs; but various parts 
are added to them, in order to increase their power and sensi- 
tivenees, while avoiding the corresponding disadvantages, the 
oscillations being reduced by the use of dashpots or other appli- 
ances, 
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{HE INCORPORATED ASSOCIATION OF MUNI. 
CIPAL AND COUNTY ENGINEERS. 


Tus members of this body assembled in London at 29, 
Great George-street, Westminster, on Thursday, the 21st inst., 
for their 21ist annual general meeting, which extended over 
three days. An attractive programme had been arranged by 
the executive, including a number of interesting papers and 
visits to works of importance in the London district, while 
the annual dinner was held on the the first-named day at the 
Holborn Restaurant. After the formal business had been 
disposed of on Thursday, the secretary, Mr. T. Cole, read his 
report for the past year, from which we gathered that the 
number of ordinary members on the books was 537, honorary 
members 9, and graduates 53; making in allan addition 
of 56 for the year. The president for the ensuing year 
in place of Mr. Eayrs, resigned, is Mr. A. M. Fowler, 
M. Inst. C.E., of Manchester; the vice-presidents are 
Messrs. A. R. Binnie, E. R. 8. Escott, and C. H. Lowe, 
while the ordinary members of the Councilare Messrs. A. 
Brown, E. Buckham, J. H. Cox, A. Creer, R. Godfrey, E. P. 
Hooley, F. J. C. May, S. 5. Platt, O. C. Robson, T. Walker, 
W. Weaver, and C. F. Wike, the general honorary secretary 
being Mr. C. Jones, and treasurer Mr. Lewis Angell. Two 

remiums, one of £10 and the other of £5, have been awarded 
for the two best papers read during the past year, and these 
have been secured by Mr. Geo. Hodson, for his paper on “A 
Consideration of some of the Conditions requisite for ob- 
taining Underground Water Supplies,” and Mr. J. S. 
Pickering for his paper on “ Sewage Difficulties at Nuneaton, 
and how they have been Solved.” In response to a request 
from the Royal Commission on the Unification of London, 
the Council deputed Mr. L. Angell, Mr. Weaver, and Mr. 
Wheeler to tender evidence on behalf of the Association. 

In the course of his opening address, the president, Mr. 
Fowler, by way of illustrating the large amount of capital 
borrowed by some of the large towns in the kingdom for the 
construction of public works, stated that Manchester had 
now a debt of £11,716,285; Birmingham, £7,747,095; Liver- 
pool, £7,497,214 ; Leeds, £4,205,926; and Salford, £1,716,397. 
He said the duty of the municipal engineer in regard to the 
construction of railways through towns was to protect the 
inhabitants from being deprived of light and air. The 
principal engineering problems which have been undertaken 
in Manchester were next briefly described. These in- 
clude the municipal hydraulic and electric power supplies, 
the new water supply works, the Ship Canal, and the 
sewage intercepting main, the latter of which to the 
design of, and was almost completed by, the late 
Mr. William Allison, M. Inst. C.E. With regard to the 
Ship Canal, it was stated that the water of this at the 
Manchester end was now ina much more insanitary condi- 
tion than that of the river Irwell previous to the construc- 
tion of the new waterway, and that this was due chiefly to 
the damming up of its water by weirs 6ft. and 8ft. deep, so 
that the canal now formed pools with a depth of 22ft., which 
bring the water to rest and assist the precipitation of the 
sewage matter from the watersheds of more than a million 
acres, studded with towns and manufactories, and with a 
population of 24 millions. Salford was busily engaged in 
trying to remedy this, and seemed to be ready to make 
prolonged tests of the numerous systems now on the market, 
but up tc the present have not been successful. The presi- 
dent finally called attention to the want of free public open 
air baths, and recommended the heating of blocks of cottage 
property by hot water derived from a central station; the 
provision of hot water in all cottage houses by the above 
means, and the erection of public shelters for the poor. 

There were four papers read on Thursday, but of these 
probably that by Mr. Thomas Codrington, M. Inst. C.E., 
entitled ‘‘ Some Experiments with Model Wheels and Road 
Coatings,” was the most important, It would be impossible 
to do justice to this valuable contribution upon the construc- 
tion of roadways without reproducing the numerous diagrams 
which accompanied it; briefly, however, it may be stated 
that the experiments were made on a small scale, usin; 
partially set plaster and sand on clay to represent the — 
coating and the subsoil. The scale chosen was one-eighth 
full size, the model wheels representing wheels of 33in. to 
60in, in diameter, with tires 1fin.—rounded—3tin., and 6in. 
wide. The road coating represented was generally 3}in. to 
4}in. thick, to correspond with that of the damaged road. 
To find out how the weight borne by a wheel is transmitted 
to the subsoil, which ultimately has to support it, the model 
wheels were loaded until the model road coating cracked and 
was on the point of giving way. The latter was then pulled 
to pieces and examined, or the plaster was left to dry, and 
after saturating it with gelatine, sections were made with a 
fine saw. The application of the load was followed by the 
same general results on the coating. Two pairs of cracks 
originated at the sides of the wheel, one pair running down- 
wards nearly vertically, and the other pair spreading outwards 
at an angle of from 35 deg. to 55 deg. with the horizon, and 
as the load increased the latter pair curved round the bearing 
of the wheel until they met, tracing a rough oval on the 
under side of the coating within which the subsoil was 
depressed. At last an irregular truncated cone on a roughly 
oval base, with sides sloping at an angle of from 35 deg. to 
55 deg., was separated, and, as it were, punched out of the 
coating. 

The size and shape of the base on the subsoil were affected 
by the width of the wheel, the extent to which the circum- 
ference bore on the surface, the cohesion of the coating, and 
most of all by its thickness. It was found, too, that the 
diameter of the wheels experimented with did not sensibly 
affect the length of the bearing on the road, but a narrow 
wheel, by making a deeper and longer impression, tended to 
lengthen the oval. The effect of cohesive strength was to 
lessen the angle with the horizon at which the cracks spread 
outwards and downwards, and so to increase the area of the 
base. The author of the paper described how the pressure 
of a wheel on the surface is distributed over the subsoil by 
supposing the road coating to be made up of spheres of the 
same size, each one resting on four beneath it, like round 
shot piled in a heap. By this means the area affected by the 
pressure was shown to be the base of a rectangular pyramid, 
having sides sloping at an angle of 54 deg. 44 min. with the 
horizon, and thus the pressure on any point of the area 
affected could be calculated. 

The remaining papers read on the first day of the congress 
were :—‘* Development of Sanitation in America,” by Lieut.- 
Col. A. 8S. Jones; “ Arrangements for Sterilising Cholera 
Dejecta, &c.,”” by Mr. W. G. Laws, M. Inst. C.E.; and “ Irish 
County Surveyorships, é&c.,” by Mr. R. B. Sanders, 
M. Inst. C.E. The annual dinner held, as above stated, in the 
— at the Holborn Restaurant, was largely attended, 
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Chelmsford, Sir Robert Rawlinson, K.C.B., Sir B. Richard- 
son, Sir W. de Souza, the Mayor of Leicester, Messrs. J. 
Lemon, M.P., Lewis Angell, E, Pritchard, J. T. Eayrs, Col. 
Edis, and Dr. Rentoul, M.P. 

On Friday, the 22nd inst., the proceedii.s were somewhat 
marred by attempting to crowd the reading and discussion 
upon three papers into the morning sitting. On this account 
not only had a valuable paper by Mr. Robert Hammond, 
M. Inst. E.E., upon “ Electric Street Tramways,” to be taken 
as read, although copies of it had only just previously been 
placed in the hands of members, but the discussion on that 
paper, and on another dealing with a subject of much interest 
at the present moment, describing the ‘‘ Bradford Corporation 
Electricity Supply,” with the results of four years’ working, 
compiled by Mr. James N. Shoolbred, Mr. Inst. C.E., was 
much curtailed. Having in view the interest which has 
lately been awakened in the cost of electrical energy by the 
reading of Mr. R. E. Crompton’s paper before the Institution 
of Civil Engineers, it will perhaps be desirable to give some 
of the figures contained in Mr. Shoolbred’s paper, which have 
been derived from the half-yearly electricity accounts of the 
Bradford Corporation. It appears that during the last two 
years, at least, the working expenses have been on an average 
only 50 per cent. of the gross receipts, and the working cost 
per unit 24d. The selling price throughout this period has 
been 5d. per unit, and this low rate has this year been 
reduced to 34d. per unit for power only. The author states 
that already the superiority of the continuous form (sic) of 
current for these applications—motive power, storage, &c.— 
‘is forcing itself upon the advocates of alternating currents, 
who now begin to perceive the value of some of the 
financial advantages to be derived therefrom, and which 
they have hitherto thrown away; not to speak of the 
difficuities of distribution in the conductors, and in other 
ways which the use of the alternating current brings with 
it.” The financial results of the Bradford undertaking 
may be put briefly in the following terms :—‘ Not merely 
have the working expenses been met from the commence- 
ment, but also the interest on the municipal loan, together 
with the proportionate annual contribution towards the 
sinking fund for the repayment of that loan have been paid, 
even during the construction of the works. Of course, 
during the early days the receipts did not suffice to meet 
these two last items, amounting in themselves to nearly 7 
per cent. on the capital in use; so rapidly, however, has the 
demand for electrical energy grown in Bradford that the 
whole of this ‘leeway’ has been made up, and a balance of 
profit left at the end of 1892, or in three years after the 
commencement of the supply; while by the end of 1893 a 
sum of over £2000 had been placed to the clear profit of the 
undertaking. In fact, for the last two years at least the 
balance of gross profit over ordinary working expenses has 
amounted to a return of about 10 per cent. upon the capital 
then expended ; a result which is most exceptional in the 
history of municipal enterprises, considering the short period 
during which the present undertaking has been in 
operation.” 

The following table given in the paper, and compiled from 
the Board of Trade returns for 1893, shows at a glance the 
rates per unit of the electric undertakings which have been 
in existence for at least three years :— 


Comparative “ Rates per Unit” in 1893, 
Continuous low-pressure. 


Capital Working Sale 

expended, cost. price. 

8. d. d. d. 

EO ON ae nk. Beers 5 
Kensington and Knightsbridge .. 410 .. .. 4°2 ee 
Pe 49 2°9 mane | 
St. James's and Pall Mall 3 8 3°7 « 6 
Westminster .. .. .. 45 4°0 oe 

Alternating high-pressure. 

Capital Working Sale 

expended. cost. price. 

8s. d d. da 

Mesthowmme... so». os _ cc «2 o © @. 5°2 9 
House to House (West Kensington) 4 3 . 5°2 « 8 
TR . oso oo s «a 6 8. 4°6* se & 
Newcastle district (Parsons) .. l — oe > 2°6 . 44 
Newcastle-on-Tyne (Brush).. ) 26 « us « 38 - 4 


In the very limited space of time allowable for discussion 
upon this and Mr. Hammond’s paper, Mr. R. E. Crompton 
congratulated the Bradford Corporation upon the adoption 
of the continuous system, and said that in this they were 
supported by such eminent men as Lord Kelvin, Dr. Kennedy, 
the late Werner von Siemens, and others, and alluded to the 
difficult problem of putting down plant to supply both classes 
of ratepayers—the brsiness and private portions—at the 
lowest cost. He state. that all companies adopting the low- 
— system were paying dividends, while those using 

igh-pressure current were mainly unsuccessful in this 
direction ; the two exceptions being Newcastle undertakings, 
where the price of coal was abnormallylow. Mr. Hammond, 
in a few words of reply, referred to the difficulty met in 
municipal electric tramway and power systems by the over- 
lapping of the loads, due to lighting and traction at certain 
times of the Cay. After the reading of these papers, the 
members attended a reception at the Mansion House by the 
Lord Mayor, who in a few words welcomed them, and wished 
success to the Association. The party then drove to the 
works of the Limmer Asphalte Paving Company, Blackwall, 
where they were entertained to luncheon, and had an oppor- 
tunity afforded them of inspecting the process of manufacture 
of this material from the rock. The day’s proceedings were 
completed by a visit to the cold stores of Messrs. Nelson 
Brothers, Commercial-road, Lambeth. 

Saturday, the 23rd inst., was devoted to a trip by a special 
steamer up the Thames, in order to visit the Richmond lock 
and weir, the Teddington sewage works, and the Molesey 
sewage works. Owing to the unfortunate grounding of the 
steamer, however, the latter of these visits had to be aban- 
doned. The inspection of the sewage works at Teddington 
was rendered particularly interesting, and the members were 
much struck by the scrupulous cleanliness of the premises, 
and by the exceptional purity of the effluent—which at the 
time of the visit was being discharged directly into the 
Thames below Teddington lock, although it can also be 
turned over the land when desired. It may be stated that 
the process adopted at Teddington is that of precipitation by 
lime and sulphate of alumina, and the fact that the Thames 
Conservancy Board have sanctioned the discharge of the 
effluent into the river without first being filtered through 
land is excellent testimony to the results obtained. 





* This figure can only be approximate ; no return having been made to 
the Board of Trade as to the number of units sold. 


+ These two undertakings ought, for the purposes of comparison, to be 
taken as one. 





there being about 110 gentlemen present, including Lord 





COST OF AN INDICATED HORSE-POWER.* 

By Decourcy May, Niagara Falls, N.Y. 
I po not believe there is any subject in connection with the 
steam engine on which there is such a diversity of opinion as the 
cost of an indicated horse-power per annum. Much has been 
written about the various types of engines, and the advantages of 
each, of cylinder condensation, point of cut-off, &c., and many and 
most elaborate tests have been made to gather more or less valu- 
able information concerning the steam engine and its performance, 
I find, however, very little reliable data as to the cost of operating 
steam plants, due partly to the care with which the cost of any- 
thing is concealed, but more probably to ignorance on the part of 
the owners, who in most cases have only vague ideas as to the 
actual cost of their power. Two papers on this subject have been 
presented to this Society—one by Mr. Manning, on the ‘‘ Compara- 
tive Cost of Steam and Water Power,” and one by Mr. Main, on 
the ‘*Cost of Steam and Water Power.” In the engineering 
pers paragraphs have appeared from time to time, purporting to 
give the cost of an indicated horse-power with more or less 
accuracy. Our text-books scarcely treat the subject at all. Mr. 
Manning has given us a very interesting paper and some valuable 
information about the water powers of Manchester, Lowell, and 
Lawrence, and the cost of the machinery for utilising them. In com- 
paring the cost of water power with steam, the steam engine used 
1s, | imagine, an ideal one, and not one taken from actual practice. 
It is an engine running 10} hours a day, and delivering 1000 actual 
horse-power, and indicating 1100, and running, presumably, at full 
load the whole time. He takes the cost of a modern compound 
engine of this size, including piping and foundations, at 27 dols. 
per horse-power, and the boilers ready for use at 10 dols. per 
horse-power, the consumption of coal being at the rate of 1°5 lb. 
per horse-power per hour. The results of his calculations, after 
allowing for interest and depreciation on plant, running expenses, 
repairs, &c., is for this engine 22 dols. per indicated horse-power 
per annum, 309 days of 10} hours each. No exhaust steam is used 
for heating or any other purposes. The cost of the coalis 4°50 dols, 
per ton of 2240 lb. Mr. Main in his paper also works out the cost, 
presumably from an ideal engine of 1000-horse power, giving very 
complete figures for the compound, condensing, and high-pressure 
types; the compound engine, with piping, costing 25 dols. per 
horse-power, and the total steam plant, including buildings, being 
put at 58°36 dols. per horse-power, Mr. Manning’s figures being 
52°50 dols. for the same thing. The result of Mr. Main’s calcula- 
tion is, that an indicated horse-power for the compound engine 
costs 24°08 dols, for 308 days of 10} hours each, no exhaust steam 
being used for heating or other purposes, and the price of coal 
being 5 dols. for 2240 lb. 

For the purpose of comparing the above figures with those given 
by other engines, I will give the cost of a horse-power in both cases 
for 365 days of twenty-four hours each, keeping the interest, de- 
preciation, taxes, &c., unchanged, increasing the cost of attend- 
ance and supplies and coal in the proper proportion, and making 
the price of the latter 5dols. per ton in both cases, This would 
make a horse-power cost for 365 days of twenty-four hours each :— 
According to Manning, 50°99 dols.; according to Main, 51°75 dols. 

I have many other papers on this subject, two of them by eminent 
members of this Society, and all based on an ideal engine working 
continuously at full load, a condition which is rarely attained, 
except in a few pumping engines ; the cost of an indicated horse- 
power for 365 days of twenty-four hours each being much below 
anything I have been able to get from actual engines working 
under ordinary conditions, 

I think it will be interesting to contrast the figures given above 
with those given by a very high-class triple-expansion engine work- 
ing under full load, or nearly so. I will take the Allis pumping 
engine at Milwaukee, as given in Professor Thurston’s paper, read 
at the last meeting of this Society. The figures given are from a 
very accurate test, and the result shows this engine to be, I think, 
without a superior, During 1892 this engine ran 6980 hours, 
pumping 5,204,368,000 gallons of water 160ft. high, and used 
5,516,000 1b. of anthracite coal, costing 5-95 dols. per 2000!b. The 
water horse-power from the above figures was “33, and if the 
ratio of water to indicated horse-power had been the same as 
during the trial, the indicated horse-power would have been 
55416 ; but as the performance was probably not so good, I 
assume that the average indicated horse-power during 1892 was 
560. The cost of the plant as given by Mr. Benzenberg, the city 
engineer, was as follows:— 

Dols. 
Cost of engine (and pumps) and four boilers, including founda- 
tions and boiler settimgs.. .. .. «2 cc ss «- ce ce 81,000 
Cost of so much of buildings and boiler-house as is chargeable to 
CEP Ss Noe Gee 4 Oe te cee Ne ies. ce Cis 2 1 EID 
Total cost of plant.. .. .. .. .. .« -. 112,500 
The cost of operating in 1892 6980 hours with coal at 5°95 dols. per 


2000 lb. was 28,107°10 dols. Reduced to 365 days of twenty-four 
hours, and coal at 5 dols, per ton—2240 lb,—the cost will be :— 





NN he cae ae a es a Dols. 17,275 
Engineers’ wages (unchanged)... .. .. .. . «+ 10,680 
Repairs to engine and boilers (unchanged) .. 14 
IN a ea, de!) da s:6b.: een, ee” AS ee) Mabe ed 465 
ash. hin one SOR Dyker a alc ae? eel ee i 288 

29,105 
Interest on plant at 5 per cent... 5,612 
Depreciation at 4 per cent... 4,500 





Total cost 365 days’ (24 hours) operation and maintenance 39,217 
Cost per 1 1.H.P. = 9%217 — 79-02 dols. 


This is exclusive of taxes and insurance, and no charge made for 
the land occupied, and no cost for water; but it is to be remem- 
bered that it is a slow moving machine, and the value of pumps is 
included. The number of revolutions of this engine when pump- 
ing was about twenty per minute during the test, but was pro- 
bably slower during the year’s run, Spesding this engine up to, 
say, fifty revolutions per minute, and assuming that it will develope 
1500-horse power, let us deduct the value of the pumps and add 
sufficient boiler power to increase to 1500, and base the consump- 
tion of coal on that used during 1892, and not on the test ; we will 
then have :— 


Dols. Dols. 
oD pare Ee Oe ee 112,500 

Deduct value of pumps and foundations for same, say .. 31,000 
Deduct proportion of building, say + oe ee ee 10,006 41,000 
72,500 

Add, say, six boilers and settings and proportion of 

ee £0,000 
vee 92,500 


Say 90,000 dols., which would be at the rate of 60dols. per 
horse-power for the complete plant, I have deducted 10,000 dols. 
from the cost of buildings, as those at Milwaukee are rather monu- 
mental in character. The annual cost would then be :— 











aa PI Io Dols. 46,215 
Engineers’ wages (unchan, an -- «+ 10,680 
Repairs(unchanged) .. .. .. .. “414 
Oil and waste, 50 percent.added .. .. .. 621 
Packing (unchanged, as it included pumps).. 288 
58,218 

Interest on plant at 5 per cent. ee 4,500 
Depreciation on plant at 4 per cent. . 3,600 
Total annual cost .. st scoot aa oo 

Cost of 11.H.P. oe = 44°21 dols. for 365 days of 24 hours each, coal 


5 dols. per 2240 Ib. 





* Presented at the Montreal Meeting, June, 1804, of the American 
Society of Mechanical Engineers. 
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- The consumption of coal per indicated horse-power per hour is 
1:57 Ib. in the above calculation, and this is, as before stated, 
on the operations for the year 1892. It is stated in Prof. 
Thurston's paper that steam was taken from the boilers to drive a 
small engine used during the day to operate the machine-shop, 
and at night for lighting the building, and some steam was also 
taken for heating the building. Allowance ought to be made for 
this steam consumed, but in view of the fact that the lighting and 
heating are as much a charge pe the plant as the oil, waste, 
and packing used, I do not think any allowance should be made, 
except for the power used in the machine-shop during the day. 
The difficulty of ascertaining this amount, and the fact that it is 
so small in quantity as to scarcely affect the general result, has 
decided me to make no allowances. 

While I do not pretend that the above figures are exact, I 
believe they are fairly accurate, and rather in favour of the engine, 
bearing in mind the omission of any charges for taxes and insurance, 
or any rental or interest on the value of the land occupied by the 
plant or charge for water. I think it is safe to assume that one 
indicated horse-power cannot be produced for 365 days of twenty- 
four hours each for less than 40 dols., with coal at 5 dols. per ton 
of 2240 lb, From such data as I have been able to collect I give in 
the table below the cost of one indicated horse-power for 365 days 
of twenty-four hours each, and 308 days of 10} hours each, the 
10} hours representing the running time in the ordinary mill or 
factory :— 

The interest on the plant is placed at .. oe 
The depreciation on the plant is placed at.. .. .. .. -. 5S 
The insurance on three-quarters of the plant is placedat .. 1,, ,, 
The taxes on three-quarters of the plant are placed at.. .. 14,,  » 
No rental or interest on the land occupied by the plant or cost of 
water is charged. The value of the land eager varies so largely, 
especially with electric lighting and trolley plants in large cities, 
as to make the insertion of these figures misleading. 





5 per cent. 


Cost of one 
1.H.P., 365 
days of 24 
hours. 


1 e 
Seok. Sao te. 


$8 81/8 298 

28 4°'5 2) 345 

Triple-expansion pumping, Allis, 20 revs. .. 48 55 61 67 81/33 35 87 
Triple-expansion without pumps, Allis, 50 revs. 27 33 89 45 16/18 20/22 
Compound mill, best engine.. .. .. .. -. 29 36 44 51 she 2124 
pm op «BVOTAQO.. 2. oe oe co oe | SD 46) 52 58 22/25 28 30 
a electric light, average +. 122 139 157 174 78)84 90 96 

= | ee ees | 79 29/82 86 39 
Triple-expansion trolley.. .. .. .. «. «. 45 54 64 7426/29 83 36 
a 44 52 61 6925 2933 88 
Non-condensing, 50 to 200-horse power .. .. | 70 76 81 884953 57 62 


Cost of one 

I H.P.,308 

days of 10} 
hours. 

















The figures for engines below 50-horse power vary so widely that 
I have ommitted them. 

The above table has been calculated as far as ible from 
actual engines running under ordinary conditions, but I do not 
oretend that the figures represent true average values, not having 

m able to collect information from a sufficient number of cases. 
The engines are nearly all high-class, and of large powers ; the 
figures in the table are, therefore, rather below than above the 
average. I hope that this paper may be the means of eliciting 
fuller and more exact information on what I feel sure is a subject 
of great interest and importance to the members of our Society. 








AMERICAN ENGINEERING NEWS. 
(From our own Correspondent.) 


Fusible plugs in locomotive fire-boxes.—In a recent report on this 
subject it was stated that very few roads have a standard safety 
plug or standard system as to shape, size, or exact location, or the 
test or inspection of the plugs. It has been demonstrated that any 
form of plug, having a core or filling of fusible metal, exposed at 
one end to the action of the heat of the fire-box, and the other end 
in direct contact with the hot water, is subject to rapid changes by 
corrosion, and the fusible filling becomes so hard that it will not 
melt at a red heat. The best form of plug would be one that held 
the fusible metal where it would be acted upon with certainty in 
case of low water, and at the same time prevented its actual con- 
tact with the water, and removed as much as possible from the 
direct action of the flames. Such a plug is in use, having a small 
fusible button that can easily be removed, and which is changed 
about once a month to prevent its becoming hard. Experiments 
have shown that with the ordinary forms of very short brass plugs, 
screwed about flush with top of crown sheet, and projecting some 
distance into the fire-box for a wrench hold, are not trustworthy, the 
metal being ually melted and blown out without the water 
having been gerously low. The surging and splashing of the 
water may have much to do with subjecting the plugs to condi- 
tions leading to this result. The greatly increased area cf fire-boxes 
in many modern engines, and the very high pressures carried, call 
for some improvement in this detail, but some large roads have 
abandoned the use of plugs. Where a brick arch is used, water 
should not be blown out while the arch is hot enough to affect the 
fusible metal, as it may partly melt this metal so that the remainder 
will blow out. 

Pumping engine.—The city of Reading, Pa., is about to add to 
the Maiden Creek pumping station of its waterworks plant a pump- 
ing engine with a —— of delivering ten million U.S. gallors 
of water per twenty-four hours into the Hampden reservoir. The 
static head is 208ft., and the calculated friction head 79°66ft., 
making a total head to rae against of 287°66ft.; but to allow for 
roughness of pipes and inequalities, the head is to be taken as 
300ft. by the builders, The total load on the engine is to be taken 
at 130 lb. per square inch ; the boiler pressure is not to exceed 901b., 


In to strength of materials, the specifications require a tensile 
strength of not less than 22,0001b. per square inch for cast iron, 
65,000 Ib. for cast steel, 70,0001b. for forged steel, and 50,000 Ib. 


for wrought iron. The cylinders and leads will be steam-jacketed, 
and the main steam pipé covered with magnesia coverings. The 
capacity test will be computed by weir and by plunger displacement, 
making due allowance for slip. In the duty test the engine must 

rform an average duty of 110,000,000 foot, computed as fol- 
ows :—P = the number of pounds delivered per stroke, N = the 
number of strokes during the trial, H = the total fluid resistance, 
including static and frictional heads measured to the surface of 
the water in the pump well, allowing one pound for friction 
through the sm 1 passages, W = the number of pounds of 
coal cousumed. e formula for the duty is 

PxNxH x 100 
W A 

Gas and electric light companies.—In small towns the lighting is 
often divided between two or more companies, with the result of 
cutting down the dividends of both gas and electric companies to 
a point sometimes below that of net profits, and at a meeting of 
the Ohio Gas Light Association a paper was presented on the 
advantages of a combination of interests. A town of 7000 inhabi- 
tants was taken as an example, wkere in 1885 gas was selling at 
250 dols. per 1000ft., until an electric light company put in an 
incandescent light plant, when the price of gas went down to 
ldol. In the war of —_— both companies lost money, and 
in 1888 they made a combination and charged 2 dols, for both gas 











and electric light. Eventually the gas company got a contract 
for are lights for the streets, and later on acquired the incan- 
descent plant of the electric company. The sales are quite 
satisfactory, and it is expected to increase the number of gas 
stoves, of which 100 are nowin use. The incandescent current 
is principally sold by meter at the rate of 1°60-dols, per 10,000 watt 
hours, or about 1 cent per lamp hour, while gas is 1°50 dols. per 
1000ft., but the earnings at present, in proportion to the capital 
invested, are 50 cents for gas to 1 dol. for electric light, while 
that of the arc plant is about equal to that of the gas. e arc 
plant would not make money if run independently, but a very 
considerable saving is of course effected by running all the plants 
under one ag t. It is idered that more skill, care, 
and trouble are involved in the operation of the gas plant than 
in that of the electric light plant, and though the difference is 
small, the effect on the economy of operation is appreciable. 

The triple-screw cruiser.—A 48-hour sea trial of the triple-screw 
cruiser Columbia was made in May and showed very satisfactory 
results. On her official trial trin she made an average of 22°81 knots 
for four hours, but in the recent trial she had 1000 tons greater dis- 
placement and natural draught only was used. For six hours she 
averaged 16°40 knots an hour, with an average of 92 revolutions for 





THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own Correspondent, ) 


THE question of the prohibition by the Chinese authorities at 
Shanghai of the importation of machinery continues to consider. 
ably exercise machinery engineers here. Much interest is there. 
fore displayed in the question asked of the Under Secretary for 
Foreign Affairs in the House of Commons this week as to What 
steps the Government were taking in the matter. It seems that 
not only have the customs authorities stopped the landing of steam 
machinery, but ~—_ seek to impose a differential additional duty 
of 5 per cent. on other industrial machinery, The reply of Sir K, 
Grey is that the Government consider that the action of tho 
Chinese authorities is inconsistent with the treaty rights of foreign 
Powers in China, and that the diplomatic body at Pekin have in. 
formed the Chinese Government that they cannot recognise tho 

tification of the officials as in any way binding on foreign 
subjects. There is some expectation among engineers that the 
prohibition may be raised before long, and in the interests of the 








the three screws on a steam pressure of 111 lb, and coal F 

tion at the rate of 125 tons per day. On the second trial, also for 
six hours, under a single screw, with two boilers, the s bein 

limited to 10 knots, the actual speed attained was 10°10 knots, wit! 

a pressure of 1281b. and 73°5 revolutions on a consumption of coal 
at the rate of 38-3tons intwenty-four hours, At this rate the bunkers 
would carry coal sufficient for 11,000 miles, and with the additional 
amount which she could stow outside of her bunkers her radius of 
action at 10 knots could be increased to 14,000. She was next 
given a two hours’ run, with all three screws and all boiler power, 
to use her utmost speed under natural draught. At the end of 
the ran the average of two patent logs showed that she had covered 
the course at the rate of over 184 knots an hour, the mean number 
of revolutions being 105-5, the steam pressure 132°5, and the coal 
consumption at the rate of 224 tons per day. The final run of six 
honrs with the two wing screws and only four boilers was made at 
the rate of a little over 134 knots on a coal consumption of 70 
tons for twenty-four hours. The chief engineer considers that the 
best record can be made with the wing screws alone, as when high 
speed is desired he considers no advantage is derived from the 
centre screw, except under forced draught, At the conclusion of 
the run experiments were made with the steering gear, the helm 
being put hard over in twenty-three seconds, the ship responding 
easily and well. The inspection of the battery showed that in | .at 
department there was as little to criticise as in the engines. Every 
gun was fired first with blank cartridge, and then with two service 
charges. The great 40-caliber 8in. gun on the quarter-deck was 
disabled for a few minutes by the swelling of a gas check ring ; but 
the trouble was remedied without difficulty. The only trouble with 
the battery concerns two of the forward 2 se pee. the ports of 
which will have to be slightly altered, in order to enable the pieces 
to be sufficiently elevated. is vessel has been fully described and 
illustrated in THE Encrneer. She has —_— length and high 
freeboard, with no turrets or barbettes, and is propelled by three 
sets of engines and three screws. The boiler capacity is large, 
divided into four batteries, each baving a separate smokestack or 
funnel. The vibration is said to be very slight, even at very high 
8 . 
Ohio ship canal.—The project for a ship canal from Ci ti to 


y trades it is earnestly to be hoped that this anticipation 
will be realised, 

The reply of Sir E. Grey to Mr. Seaton Kerr in the House of 
Commons respecting the materials for railway contracts for Egypt 
is not as consoling. Sir Wm. Marriott has reported that 
out of £4,800,000 spent ou railway plant and machinery in Egypt, 
only 15 per cent. came to this country. Sir E, Grey is without in- 
formation which enables him to confirm or to deny this estimate, 
but he adds, that in many instances the Egyptian Government 
appear to have preferred tenders for work of a cheaper description 
than that usually ey by English firms. Belgium bas been 
getting the great bulk of the Egyptian railway material and rolling 
stock orders for some considerable time past. 

One of the leading South Staffordshire ironworking properties 
that of the New British Iron Company—was, for the second time 
this year, offered for sale as a going concern under the hammer at 
Wolverhampton on Wednesday. ‘The property includes the Corn- 
greaves Iron and Steel Works, near Dudley, six collieries with 
their plant, and other property, the whole extending over a free- 
hold surface area of 230 acres with a mineral area of about 520 
acres, It was announced that the concern was an historic one, and 
that the steel works were an entirely new addition to the estate, 
and had cost from £30,000 to £40,000. The only bid was one cf 
£25,000, but as this was refused, an attempt was made to disposo 
of the property in lots. The Corngreaves Ironworks and railway 
sidings were then offered, but there was only a bid of £20,000, and 
as this was within the reserve the property was withdrawn, The 
prospect seems to be that the works will shortly be stopped and 
the whole broken up, 

At the fifth annual meeting of the Mint, Birmingham (late 
Ralph Heaton and Sons) this week, when a7 per cent. dividend 
was declared on the ordinary shares, the chairman said that the 
business in coinage, by which the firm usually hoped to earn most 
money, had in the past year been considerably affected by the 
state of trade, Prices had been bad, and competition had been 
severe not only all over England, but all over Europe. He hoped 
to receive a considerable sum, however, next year in connection 
with the experiments he had been making with Elliott's smoke 

ibilator. 





Toledo on Lake Erie is once again being put forward. The 
distance would be about 255 miles from the Ohio River to Lake 
Erie. The height of the river above the sea-level at Cincinnati is 
432ft., while the lake is 565ft. above sea-level, and the summit of 
the canal would be 960ft. above sea-level. The Leniston reservoir, 
40ft. above the sammit level, would supply the necessary water for 
locking. The new canal would be mainly an enlargement of the 
old Miami and Erie Canal, 248 miles long, which is 40ft. to 60ft, 
wide, and 4ft, to 6ft. deep. The summit is 513ft. above the Ohio 
River with forty-three locks, and the summit level is twenty-four 
miles long. From the northern end of this the canal descends 
393ft. to the lake with fifty locks, the total lockage on the line of 
the canal being 906ft. The lake is about 120ft. above the river. 
In 1880 it was proposed to enlarge the canal to the general 
dimensions of the Erie Canal in New York State, with a width of 
70ft. on top, 524ft. on the bottom, and 7ft. in depth, with double 
locks 110ft. long, 18ft. wide, and 7ft. of water on the sill. The 
present project, however, is to accommodate the large lake 
steamers, and as the minimum depth in the channels between the 
lakes is 16ft., that depth is proposed for the ship canal, so that 
ore, grain, &c., could be water borne from Duluth and the north- 
west to Cincinnati, which is a great manufacturing and railway 
centre, with much navigation on the Ohio River to and down the 
Mississippi. The canal would be 150ft. wide on the flow line, with 
locks 210ft. long, 40ft. wide, 16ft. of water on the sill, and a lift of 
12ft. at each lock. 

Electric lighting for railway cars.—The Chesapeake and Ohio 
Railway is now operating thirty-three cars lighted by the Silvey 
storage battery system, the number consisting of sixteen p 


He d that a new valuation of the property 
and machinery of the com had been made, with the result that 
the value was now put at £8693 more than it previously stood at in 
the books. This would be eminently satisfactory. 

Local bridge builders note with curiosity that the promoters of 
the scheme for building a road bridge over the Severn at Newnham 
had received the ew reportand plans, The river is nearly 600 
yards wide at the place which is ed as most favourable for 
throwing the bridge across, and a high level structure is recom- 
mended. It is understood that a y owners of property rated 
at £300,000 in the county have signed a petition asking the Count, 
Council to make the expenditure, so that the prospects of the wor 
coming into the market are very considerable, 














NOTES FROM LANCASHIRE, 
(From our own Correspondent.) 


Manchester.—There is still no really material change in the position 
erally throughout the engineering and iron trades of this 
istrict. No improvement can be reported as regards the weight 
of new work coming forward amongst engineers, and except in a 
few isolated cases where they are fairly busy on specialities, esta- 
blishments generally continue not more than very moderately off 
for orders, which barely keep them going from hand to mouth, and 
in many cases engineering firms are extremely slack. The outlook 
in the iron trade also continues anything but satisfactory ; ard the 
year is now so far advanced that any material revival of activity in 





cars, eight express and baggage cars, five dining cars, and four 
mail cars. A comparative statement of cost of workiog and main- 
tenance during several months, with thirty-three cars lighted by 
electricity, twenty-one lighted by Pintsch compressed oil gas, and 
137 lighted with kerosene oil, is said to show the former 13 percent. 
less than gas, and 70 per cent. more than oil. The battery is built 
up of lead plates laid horizontally, the plates haviog cells which 
hold the active material. and each pile is carried in a hard rubber jar 
and covered with acid. The battery consists of several cellscarried in 
a wooden box, and weighing about 6001b. These boxes are carried 
in boxes built under the middle of the car, having end doors and 
rollers to facilitate the handling of the movable boxes. The 
ordinary cars have four of these battery boxes, weighing 2400 lb.; 
while the dining, sleeping, and mail cars have six boxes, which 
give a battery force of about twenty hours’ lighting, with 
149-candle power in each car. The batteries of the dining-cars 
suffice for five or six days, being re-charged on the sixth day. On 
the divisions where tunnels are frequent, a few lights are turned 
on by the trainman each time, and the light is very steady. The 
charging plant consists of a 70-horse power engine and two 
dynamos, which run ten bours per day, and each cell of battery is 
tested, and repaired if necessary, every time it comes into the 
charging station. The principal objection is the time and trouble 
of changing the batteries. The Silvey system is also in use on the 
Santa Fé Railway. 

Long rails,—A report on the use of long rails for permanent way 
has recently been made, with a recommendation of a length of 
60ft., as that length can be carried on the cars, and there seems 
no special reason for adopting any length between 30ft. and 60ft. 
Six or more roads are already using rails of this length, nearly 
fifty miles in all. The report makes the very singular mistake of 
recommending that the rail ends be cut at an angle, assuming 
that this, with an angle of 45 to 55 degrees, will carry the wheels 
more smoothly from one rail to the other, ignoring the fact that it 
is not the gap at the rail ends, but the deflection of the rail ends 
which leads to the shock at rai] joints. The saving by the use of the 
long rails is estimated at 220 dols. per mile in first cut of joints, 
and 44 dols. per year in maintenance of joints. The width of 
spacing at the joints is put at Zin. at a zero temperature. The 
expense and trouble of renewals of single rails would, it is said, 
be greater ; while in unloading from the cars a larger number of 
men would be required, but no more per ton of rails and no more 
than are generally available. As to the wear, the committee 
believes the longer rails will wear as well and give smoother track 
than the 30ft. rails. As to manufacture, some rolling mills would 
have to make considerable changes, and there would probably be 
a greater number of rails of second quality, while some 30ft. rails 
would almost be a necessity, as a flaw near the middle of a 60ft. 
rail would make one first and one second quality 30ft. rail. 





the diate future b more and more doubtful, whilst the 
threatening outlook in the coal trade is another disturbing element, 
which does not tend to increase confidence, 

The Manchester Iron Exchange on Tuesday was practically a 
repetition of the depressed markets which have succeeded one 
another for weeks past. There was about an average attendance, 
but a continued ab of busi was the plaint all through, 
and prices, although without actually quotable change, were weak 
2nd irregular, With regard to pig iron there are not only wey 
few buyers in the market, and these only for small hand-to-mouth 
quantities, but makers complain that merchants and consumers 
who have already bought are not taking their deliveries under 
contracts. Lancashire makers still quote nominally on the basis of 
about 39s. 6d. to 40s. for forge, to 42s, for foundry, less 24, at the 
works, but at these figures t! 7 book only occasional small orders 
with special customers, when they have very favourable rates of 
carriage, and in the Manchester district they are still altogether 
cut out of the market by the very low-prices district brands offer- 
ing here. Lincolnshire continues by far the cheapest iron in this 
market, and although quotations remain at 39s. for forge to 40s. 
for foundry, net cash, delivered Manchester, merchants in some 
cases are sellers at considerably under these figures, and makers 
here and there readily give way 6d. per ton rather than allow 
business to pass. For Derbyshire foundry iron prices vary con- 
siderably, sellers in some cases being open to take 44s. 6d. to 45s., 
whilst others do not quote under 46s. net cash, delivered Man- 
chester, 

With regard to outside brands offering here, makers of Middles- 
brough do not quote under 44s, 4d. net cash, for good named 
Senanliey brands, equal to Manchester ; but there are ready sellers 
in the market at 3d. to 9d. under this figure, whilst in Scotch iron 
Eglinton is offered at 45s, 3d. to 453, 6d. net prompt cash, deli- 
vered at the Lancashire ports, and even under these figures is 
reported to have been quoted. 

position in the manufactured iron trade remains much as 
last week, Makers almost without exception report only the most 
limited weight of new business coming forward, and there are 
very few forges that are working more than half time. Quoted 
prices are nominally unchanged, but some of the makers are lower 
sellers, and there is little oubt that anything like favourable 
specifications could be placed at special figures ; Lancashire bars 
could now be bought without difficulty at £5 7s. 6d. to £5 10s.; 
and Staffordshire £5 10s. to £5 12s. 6d.; Lancashire sheets remain 
at £7 to £7 5s., and Staffordshire £7 5s. to £7 10s.; Lancashire 
hoops, £5 17s. 6d. for random, and £6 2s, 6d. for special cut 
lengths, delivered in the Manchester district. 

ut and bolt makers continue to report a scarcity of new orders 
coming forward, and prices cut excessively low to secure business. 

In the steel trade only a very slow business is coming forward, 
with prices about as last quoted ; ordinary foundry hematites do 
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not average more than 52s, 6d., less 24, ordinary basic billets £4 
net cash, steel boiler plates average from £6 5s, to £6 10s,, and 
steel bars, according to quality, from £6 upwards, delivered in this 
istrict. 

= the metal market, the reduction in list rates for manufactured 
goods reported last week has brought forward no increased 
weight of business, users still purchasing only in as small quantities 
as possible for band-to-mouth requirements, 

Messrs. Nasmyth, Wilson, and Co., of the Bridgwater Foundry, 
Patricroft, near Manchester, have just completed a pair of power- 
ful blowing engines for a Russian ironworks, and I had an oppor- 
tunity the other day of inspecting these before they were sent 
away. These engines have all the latest improvements introduced 
in this class of work, and they are exceptionally well finished 
throughout. The high-pressure cylinder is 34hin. diameter, 
the low-pressure 53in. diameter, and the air cylinder 75in. 
diameter, all the cylinders having a stroke of 4ft, llin, The 
governor is of the Porter design, arranged to act on the 
Corliss valve gear to a nicety, and the fly-wheel, which is 
constructed in three ents, will weigh about forty tons, 
rack motion being ww for starting the engine, Amongst 
other work they had in hand at the time was one of their 
special pumping engines for hydraulic press work, which, with one 
of their patent cotton presses, is capable of turning out forty bales 
per hour. One of these presses with revolving double boxes was 
at the time being erected for Egypt, and with an efficient staff it 
it estimated that this press will be enabled to turn out twenty-five 
bales of 94 cantuuars per hour, 

The miners’ strike in Scotland is giving increased activity to the 
coal trade of this district, so far as the shipping business is con- 
cerned, and during the past week or so some of the collieries have 
been kept going full time on orders for shipment. A considerable 


reduction they require. On that point the coalowners are firm, 
They say it is not their province to state the exact amount, but to 
lace the facts before the Board and allow that body and Lord 

hand to fix what the reduction shall be. Thus the matter stands 
at present. The strike in the Scotch coalfield will no doubt help 
the English coalowners, as the rupture in England last year re- 
acted favourably upon the Scotch owners. me of the trade 
which went to Scotland then will come back, and the Scotch 
colliery proprietors will cease to be competitors for a time in 
localities where English coal is partly used. The export trade of 
English coal will also receive a stimulus, for no business is so easily 
displaced as that in raw fuel, 

n the South Yorkshire coal district four to five days’ work per 
week has of late been the rule, full time being reported in several 
localities. Some heavy supplies of locomotive fuel have recently 
been arranged for. More contracts have yet to be placed, most of 
these being for railway and gas companies. A good business is 
also doing with the London market. The quotations at present 
are as follows:—In house coal, Silkstones range from 9s. to 
10s, 6d. per ton ; Barnsley softs, 8s, to 9s.; other qualities, from 
1s, to 1s. 6d. per ton cheaper. A good demand is still reported 
for steam coal, the quotations being 8s, to 8s, 6d.; other qualities 
from 1s. 6d, to 2s. bv Reports as to house and gas coal are 
somewhat weak, and should the warm weather continue, these 
qualities will be more depressed than ever. Small coal and slacks 
are in poor request at from 4s, 6d. to 5s, 3d,, smudge 2s, to 
2s, 6d. per ton. 

Lifeboat Saturday was held here on the 23rd. The heavy trades 
of Sheffield were represented by some good works. Messrs, 
Davy Brothers, Park Ironworks, had a pair of rolling gear engines, 
similar to those larly manufactured for rolling purposes, This 
firm also sent samples of steel castings. The Hadfield Steel Foundry 





portion of this businer: is in ordinary steam coal, but a ber of 
cargoes are also goiny; away for Ireland, where, until the strike, 
the trade had been almost entirely taken up by the Scotch 
collieries. Better prices are also a. got, and ordinary Lanca- 
shire steam coal, delivered at the High Level, Liverpool, is 
feiching about 8s, 9d. to 9s. per ton. 

Except that the increased business doing for shipment is with- 
drawing some of the surplus supplies from the market, there is no 
improvement as regards the inland trade, and the demand for all 
descriptions of round continues extremely slow, with prices 
weak, and a ay deal of low cutting in the open market. For 
forward supplies, cord proprietors in many cases are holding out 
for advances of 6d. to 9d. per ton upon last rw very low figures, 
and here and there contracts are being obtained at something 
like the above advance = last season’s prices, but to a consider- 

able extent large users who are enabled to buy from hand to mouth 
in the open market, at prices under the quoted contract rates, are 
holding back for the present from entering into forward engage- 
ments, 

With regard to coal contracts, no very material advance upon 
last season's very low figures is being got—except on compara- 
tively small quantities—and for the important ccntracts it is 
exceptional where they are more than about 3d. over the 1893 prices, 
some of them having been accepted at practically about last year’s 
rates. The ave quoted prices at the pit mouth for round coal 
are about 11s, to 11s. 6d. for best Wigan Arley, 10s. to 10s, 6d. for 
Pemberton 4ft. and seconds Arley, 8s. to 8s, 6a. for common house- 
fire coals, and 7s. to 7s, 6d. for steam and forge coals ; but under 
these figures is being taken to effect clearance sales of surplus 
stocks, and of these there is a considerable quantity offering in the 
market, Supplies of engine fuel are much more plentiful than 
they have been recently—-especially in the commoner qualities, 
some of the collieries having large stocks of these on hand, an 
they are offered at as low as 4s, 3d, to 4s, 6d. per ton, with better 
qualities averaging 5s, to 5s, 6d., and some of the special sorts 
6s. to 6s, 6d. per ton at the pit mouth. 

Barrow.—Makers of hematite pig iron in the North of Lanca- 
shire are fairly well employed in turning out and delivering orders 
that were booked some time ago, but the inquiries to hand 
at present are far from good, and the business done during the 
past week has been limited to a few transactions for small 
deliveries. The iron in many cases goes into immediate con- 
sumption at the adjoining steel works, Iron last week was drawn 
from the stocks in Furness. An increase has, however, taken place 
this week, and 252 tons have been added in Cumberland, and the 
total now represents 146,176 tons. Prices are much the same. 
Makers are quoting, as a rule, 45s, to 45s, 6d. per ton for Bessemer 
iron in Mixed Nos,, net f...., but 44s, 9d, is also being quoted. 
In the warrant market business has been slack, and warrants are 
now quoted at 43s, 104d. Thirty-six furnaces are blowing in the 
district. 

There is nothing new to report in the steel trade. Rails are a 
business, and orders in hand are not large. £3 15s, is quoted 
or heavy sections, £5 5s, for light, and £5 10s, for colliery rails. 
The demand for steel shipbuilding material is not so brisk. The 
plate mills at Barrow are fairly well off for orders. Ship plates 
are at £5 12s, 6d., angles at £5 10s., and boiler-plates at £6 per 
ton. Tin-plate bars represent a poor trade, and are quoted at 
£3 17s. 6d. per ton. Hoops are at £6 15s., and quiet at that. 
Other sections are quoted as follows :—Billets and slabs, £45 each ; 
wire rods, £6 12s, 6d, to £6 15s.; and blooms, £4. All quotations 
for steel sections are very much nominal at present. 

ee. pena and engineers have nothing new to report as 
regards new orders. All departments are briskly employed. 
Boilermakers and ironfounders are pretty busy. 

Iron ore is in quiet demand at 8s, 6d. to 9s. 6d. per ton net at 
mines, 

The shipments of pig iron and steel for the week represents 
22,965 tons, as compared with 19,088 tons last year, an increase of 
3877 tons. 'The exports to date represent 381,069 tons, as compared 
with 354,615 tons last year, an increase of 26,454 tons. 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 


_ Depression is still the order of the day in most of the heavy 
industries as well as in the lighter staple trades, The armour plate 
department, which is limited to three establishments, is well en- 
gaged on orders for our own Government in addition to a few 
foreign Powers. ‘The latest country to require steel armour is 
Japan, which is having two men-of-war built by Sir W. Armstrong, 
Mitchell, and Co., and the Thames Ironworks, The latter order, 
however, will not immediately affect the armour plate department, 
as deliveries of the work will not begin for nearly two years, the 
construction of the vessels having just commenced. These new 
vessels for Japan are evidently intended to be very powerful, as 
the thickness in some parts of the ships will be 18in., the maximum 
thickness produced in all ste’. he order has been divided 
between Messrs, Charles Cam:nell and Co. and Messrs. Vickers, 
Sons, and Co, Messrs. William Jessop and Sons are at present 
ongaged on some good orders for Spain, in the form of huge pro- 
peller brackets and other large castings in marine specialities for 
warships, ‘T'he demand for general shipbuilding material, however, 
is exceedingly light, owing to the dulness which pervades the 
carrying trade at sea, The boiler makers report a business 
doing, particularly in the heavy types of boilers, which are now 
coming into increased use in most of our manufactories. 

Engineers are rather dull, and there is not likely to be much im- 
provement until the general trade of the country takes up. 

Affairs in the colliery districts continue very much as last re- 
ported. In spite of the disagreement arising out of the abortive 
meeting of the Conciliation Board in London last week, there is not 
much anticipation of trouble this season. The miners’ represen- 
tatives profess themselves quite willing to re-open the wages ques- 
tion, provided the employers will state the precise amount of 





Company exhibited on a dray a fac simile of a 9%in, compound 
armour plate, penetrated by one of their 6in. projectiles. Messrs. 
Hadfield also showed specimens of their armour- pierci 
steel projectiles. Messrs, omas Firth and Sons, of Norfol 
Works, showed samples of armour-piercing projectiles, ‘‘ for 
the defence of our coast and the protection of our com- 
merce.” These included a 9°2in. shell after it had penetrated 
a l4in, compound plate, and a 6in, A.P, shell after piercing a 
Yin, compound plate. Messrs. Henry B and Co., B 
Works, show an enormous anchor, named ‘‘The Honess 
Defiance.” It was made of Bessemer steel, and weighed 34 tons, 
The patentee is Mr. W. T. Honess, consulting engineer, Camber- 
well. The anchor has been sent to my to undergo a severe 
test. Messrs. William Jessop and Sons, Brightside Works, showed 
a pattern of an enormous propeller boss, for the Italian ironclad 
Sardegna. The original of this boss weighed 17 tons. Messrs. 
Newton, Chambers, and Co., Thorncliffe Works, exhibited garden 
appliances, heating apparatus, &c.; and Mr. T. W. Ward, nut and 
bolt manufacturer, &c., Effingham-road, forwarded exhibits 
chiefly of their girder iron, smal] a ty and engine fittings. 

Signs of revival are to be found in the rolling mills, tilts, and 
forges. These departments are in receipt of fresh orders, and 
these indicate that several of the industries are looking up a bit. 
Bar iron is extremely dull. Taking it generally, business is worse 
this year than last. The quotations are £5 10s. to £5 15s. 
Bessemer billets fetch £5 7s, 6d. to £5 10s,, hematites are weak at 
from 51s. to 528, 6d. delivered in Sheffield. Common forge iron 
realises 38s,, ordinary iron sheets £8 10s, lish dead softs wire 
rods £5 5s., rope rods and high carbon rods £8 per ton. Not much 
is doing in railway material, few inquiries coming forward for 
wheels, springs, tires, and axles, There is an improvement re- 
ported in the patent buffer trade this month, 

In cutlery, silver, and electro-plate, the business done is far from 
being adequate, and large numbers of men are either wnaenaegred 
or on short time. A few orders are from the American market, 
and one or two cutlery houses state that business is improving with 
them, Generally there is not much doing. The file trade, as a 
rule, is dull,although two or three houses are fully employed, those 
with a Russian and German connection doing best of all. Very 
little is reported in wire, foreign competition and depressed trade 
generally ting for the langour, 

Several of our local firms have sent exhibits to the Royal Show 
at Cambridge, but the industries of this city and district are not 
so largely represented as on former occasions. 

essrs, George Wostenholm and Son, cutlery manufacturers, 
Washington Works, have an exhibit at the Californian Mid-Winter 
Exhibition, which is now being held in the Golden Gate Park, San 
Francisco. The firm have just been informed that they have 
gained a or award, or the diploma of honour, carrying the 
gold medal, This is the highest honour obtainable, as the 
regulations governing jurors state: ‘‘ 100 points entitles the exhibit 
to a special aw or a diploma of honour, and is placed so high 
that it will be obtained only in the most exceptional cases,” 














THE NORTH OF ENGLAND, 


(From our own Correspondent.) 


TRADE generally in this districtis very much hampered because of 
the disputes with labour, that having the most influence this week 
being outside the district—viz., in Scotland. It was expected that 
when the miners’ strike in Scotland actually commenced, Cleveland 
pig iron makers would find a considerably enhanced demand spring 
up for their produce, and that prices would advance rapidly. But 
the experience so far has not borne out this expectation ; indeed, 
the result has been pretty nearly the opposite, b the d d 
has been quieter this week than before, and prices have been easier 
for Cleveland pigiron, The strike is much more complete than had 
been looked for, and the difficulty of getting fuel has become so 
oy that many of the establishments which have been taking Cleve- 
and iron have had to cease receiving it, and thus the deliveries of 
Cleveland pig iron to Grangemouth, instead of increasing, are this 
month less than those of last month, and also of the corresponding 

riod of last year. The consumption of pig iron in Scotland has 
teen materially reduced by the stoppage of so many finished iron 
and steel works and foundries owing to want of fuel, and thus 
there is not the demand for pig iron that there was when the last 
Scotch strike was on—that of the blast furnacemen; and producers 
here are now profiting very little, if at all, by the present stoppage 
in Scotland. Another strike which detrimentally affects trade in 
the North of England is the continued strike of moulders and 
patternmakers at the engineering establishments and the 
shipyards, a strike which has been going on for three months, 
because the employers cannot see their way to give the men 
3s. 6d. per week advance of wages. The masters have within 
the last few days been endeavouring to effect a settlement ; 
they suggested that the men should resume work at the 
old rates of wages, and that a Board of Arbitration should be 
formed which should deal with the question of the men’s present 
application, and with all future wages disputes, The men have 
been putting forward reports of their desire to have the dispute 
settled by arbitration, and laying the blame on the masters for the 
continuance of the stoppage. Now, however, when the men’s 
representatives are put to the test by the ——— offering 
arbitration they are not ready to accept it, and almost unani- 
mously reject the offer. No doubt if at the outset of the 
dispute they had been content to claim a reasonable advance 
they could have got it, but when they went in for 3s, 6d. per 
week, and pol og take no less. they could hardly expect to 
be successful in their demands. But now there is less chance than 
ever of success, because trade has gone distinctly back since the 
strike commenced, and employers have suffered t loss through 
the stop) of their works. Not only has the strike been a 
source of much loss to the men immediately concerned in the 
dispute, but it has thrown out of work several other classes of men, 
who will derive no profit from any settlement that may be made, 








and are altogether losers, Among these are large numbers of 
engineers and boilermakers, who have been idle for weeks, owing 
to the egaen 4 of their masters to obtain the necessary castings to 
keep the works in full operation. Shipbuilders, who, in con- 
sequence of this dispute, have not been able to execute 
their orders with the promptitude that shipowners desire, 
have had to get work executed abroad, but wherever pos- 
sible the men have prevented firms in other home districts execut- 
ing work for those whose hands are on strike. It is not likely now, 
when trade has gone back, that the employers will give in, an 
the men must have a poor opinion of the justice of their cause if 
they refuse to submit their application for an advance to arbitra- 
tion. »The joiners at the shipyards are also still on strike for the 
same extent of advance which the moulders demand, and in their 
case no move is made to bring about a settlement, though the 
strike causes much inconvenience, and has led to several vessels 
= in bye district being sent ger for completion. aoe : 
0 igher prices were with good und expec to rule 
for iy fron this we2k, the expectation aia been realised, On 
the contrary, lower rates have been taken than were accepted 
last week, and instead of there by | a good demand sales 
have fallen off, Scotch consumers taking less iron instead of more, 
because the difficulty of getting supplies of fuel is greater than 
was anticipated, and fewer forges oat foundries are kept in opera- 
tion. No, 3 Cleveland G.M.B. pig has been sold this week at 
35s. 4}d., though 35s. 6d. has been generally quoted as last week, 
and it is more difficult to get it at less now than it was in the early 
part of the week. Only what is required at once is being bought; 
no one wil! purchase for forward delivery with the market in so 
disturbed a condition as at present. Considering, however, 
that No. 3 is rather scarce, it should be realising more than 
35s, 6d. A rather better demand is reported for No. 1, 
chiefly on export account, and the value is maintained at 
. per ton f.o.b. Cleveland warrants are not moving in the 
direction which would satisfy speculators who are age iron 
— they looked for the strike to cause a substantial vance 
in prices, and thus enable them to clear out with consider- 
able proiit to themselves, Of course they may be able to do so if 
the strike is prolonged ; but this week warrants have been lower in 
value rather than higher. When the week began they were at 
35s, 8d., cash; but on Tuesday fell to 35s. 44d.,and on Wednesda 
closed at 35s. 64d. The stock of Cleveland pig iron in Connal’s 
stores on Wednesday evening was 97,955 tons, or 599 tons increase 
this month. Cleveland No. 4 pig iron bas been sold this week at 
34s, 9d., and grey forge at 34s, 3d.; but the regular quotations are 
fully 3d. per ton higher. Mixed numbers of Coast hematite 
pig iron are 3d. per ton cheaper than last week, and there is not 
much difference between them and warrants. Rubio ore of average 
quality is reduced to 12s. 3d. per ton, delivered Tees, but is likely 
to rise again, as steamers are finding more remunerative employ- 
ment in other trades, and will be taken out of the ore trade, which 
is not very profitable, as the keen competition cuts the freights 
down to rates that will hardly pay the most modern steamers. 
Shipments of pig iron are fair, and from Middlesbrough this 
month they have reached 74,243 tons, as compared with 67,465 
= last month, and 76,060 tons in June last year, all to 

The Cleveland ironstone miners have again had a conference with 
the employers respecting their renewed appiication for 74 Pd cen. 
advance of wages. Messrs. Cowey and Whitfield, the delegates 
sent by the Miners’ Federation to assist the local representatives in 
getting this advance, were admitted to the conference, but did not 
take any part in the discussion. The masters declared their 
inability to concede any advance, and there the matter rests for the 
present. 

More business is being done by the steel plate and angle 
manufacturers, for though the local shipyards are less fully 
oee. and are able to take less steel o to the moulders’ 
strike, more orders are f Scotland, where the chief 
steel works have been closed. ‘Shipbuilders on the Clyde have to 
keep their establishments going, and must get their materials 





elsewhere. Most of our steel works are now well occupied, and 
the higher quotations are maintained. For steel ship plates £5, 
less 24 per cent., is the lowest price at works, and for angles 


£4 15s., less 24 per cent. It has been officially ascertained that 


the prices realised by the Consett Iron Company for 
steel Be ore during the three months ending y 3ist 
differed so little from the average of the preceding three months 


that the w of the steel workers for the quarter commencing 
July 1st will remain unchanged, in accordance with the sliding 
scale, Other steelworks in the district regulate their wages 
accordingly. The demand for steel rails is very quiet, but works 
in the North of England are more regularly employed than those 
in other districts. The price of heavy vee f rails—£3 12s. 6d. per 
ton at works—will afford scarcely any profit ; but it is difficult to 
get it. 

The dulness in the finished iron trade is as great as ever ; in fact, 
some manufacturers affirm that they have never known it so slack, 
and prices are weak. The chairman of Messrs. Head, Wrightson, 
and Co., Teesdale Iron and Engineering Works, Thornaby-on-Tees, 
told the shareholders at the annual meeting that the last twelve 
months had been the most trying and unsatisfactory he had ever 
experienced. Not only had there been a contraction of 
orders in their class of business, but the ccmpetition had been so 
acute that it had been almost impossible to secure any work with- 
out a certain loss, The directors had pureved the policy of not 
taking any contracts which wouid not leave 4 moderate profit, and 
the result was that their turnover was very much less than their 
capabilities. He spoke more hopefully cf the future, for he 
reported that the order book of the firm was fuller now than it 
had been for the last two years, and with work which would give 
employment to each department, but the prices to be paid were 
very low. 

The shipbuilders find it difficult to meet with orders, and they 
cannot get on with the execution of those which they have, on 
account of the various strikes. Messrs. Richardson, Duck, and 
Co., of Thornaby-on-Tees, have secured an order for a 3600-ton 
steamer for a jain oo firm, and Messrs. Blair and Co., Stockton, 
will supply the engines. Messrs. Robert Thompson and Sons, 
Sunderland, have also booked an order for a cargo steamer within 
the last few days. During the current half-year 39 vessels, of 
87,798 tons gross register, have been launched on the Wear, while 
in the corresponding half of last year 21 steamers only, of 49,594 
tons, were launched ; in 1892, 38 vessels of 86,987 tons; in 1891, 
42 vessels of 89,499 tons ; and in 1890, 46 vessels of 97,800 tons. 
The business of Thomas Richardson and Sons, marine engine 
builders, Hartlepool, is to be converted into a limited Ae 
concern, with a capital of £250,000 in £10 shares, of which 20, 
are ordinary and preference, 

With respect to the Corporation Quay at Stockton, in which a 
large crack has been discovered, which threatened the existence 
of the structure, it has been decided to accept the tender of Mr. 
J. Davison, of Stockton, to repair the defect, and the Tees Con- 
servancy Commissioners are to be asked to allow their engineer, 
Mr. G. J. Clarke, to undertake the supervision of the work, with 
an efficient foreman under him, as recommended by Sir J. M. 
ag whom the Corporation called in to advise them on the 
matter. 

The coal trade is showing more activity on the whole, the extra 
business being partly on account of Scotch consumers, but in the 
Newcastle district a large number of collieries have been idle part 
of this week on account of the races. The Northumberland miners 
requested their masters to make Race Wednesday and Thursday 
general holidays, and also the August Bank Holiday, but the 
employers cannot make these concessions. The Northumberland 
Coal Trade Conciliation Board has been fully established, the 
owners and men having agreed upon the rules. At South Hetton 
there has commenced a strike, because the owners persisted in 
refusing to dismiss a few non-union men whom they employ, 
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NOTES FROM SCOTLAND. 


(From our own Correspondent.) 

Business has been completely disorganised by a strike of Scotch 
miners, which took place on Tuesday, and has me more wide- 
spread and general than was expected. The season of the year rather 
favoursa period of idleness, for J uly is, in the busiest of seasons, largely 
a holiday month over the industrial centres of the West. At the same 
time it would be idle to attempt to minimise the gravity of the 
situation. Both employers and workmen have assumed an attitude 
of determination, and nothing in the shape of a compromise is 
likely to be entertained for the present. When the coal rs 
reduced the miners’ wages ls. per day more than two months ago, 
it was thought by many that the break was rather sweeping in 
amount, but in two or three weeks afterwards it was fully justified 
by the continued fall in the prices of coals, and when the Federa- 
tion decreed a strike in Scotland at its Carlisle meeting, there was 
no justification whatever for the decision. The miners were placed 
in the position, not of opposing a reduction in wages, but of 
striking for a rise which was impossible under the circumstances, 
Whether the strike itself will be the means of raising the prices of 
coals to a point at which an increase of wages could be granted, it 
is impossible to say ; but the state of affairs just now clearly points 
in an opposite direction. 

Many of the iron works are already preparing to stop, and quite 
a number are closed altogether. At several of the pig iron works 
furnaces are being put out of blast. Even in cases where ironmasters 
are determined to keep furnaces blowing, it now appears doubtful 
whether this can be done, because the collieries from which they 
— their supplies of fuel are being picketed by the men on 
strike. 

The Glasgow pig iron market has been depressed this week. 
Prices of Scotch and English warrants alike have gone back. It is 
true that the decline is not very great, but it is remarkable that 
any reduction should have occurred, seeing that in past times a 
strike has almost invariably been attended by an advance in prices. 
The explanation seems to be that on this occasion there is no 
speculative vitality in the market. Operators are indeed studiously 
keeping aloof, actuated no doubt by the fact that along with the 
curtailment of production there will be a corresponding decrease 
in consumption, and no opportunity therefore for profitable market 
operations. 

The prices of makers’ iron are as follow:—G.M.B., f.0.b. at 
Glasgow, No. 1, 43s. 6d. per ton; No. 3, 42s. 6d.; Carnbroe, 
No. 1, 45s.; No. 3, 44s.; Clyde, No. 1, 49s. 6d.; No. 3, 46s. 6d.; 
Gartsherrie and Summerlee, Nos. 1, 5ls. 6d.; No. 3, 47s.; 
Calder, No. 1, 52s.; No. 3, 47s. 6d.; Coltness, No. 1, 54s. 6d.; 
No. 3, 50s. 6d.; Glengarnock, at Ardrossan, No. 1, 50s.; No. 3, 
47s.; Eglinton, No. 1, 47s.; No. 3, 44s.; llington, at Ayr, 

1, 47s.; No. 3, 44s.; Shotts, at Leith, No. 1, 54s.; No. 3, 


The shipments of pig iron from Scottish ports in the past week 
were 5783 tons, compared with 5927 in the corresponding week of 
last year. Of the total there was despatched to Holland 1035 tons, 
Italy 724, Germany 575, Russia 425, fodia 210, United States 15, 
South America 50, France 50, Belgiam 10, other countries 306 ; the 
coastwise shipments being 2188, against 3071 in the same week of 
1893. The total shipments of pig iron coastwise and foreign since 
the beginning of the year show a decrease of 24,000 tons. 

The market for manufactured iron and steel may be regarded 
as practically closed in the meantime. No new engagements of 
any consequence are being undertaken, and the probability is that 
most of the works will soon be closed. 

There was shipped from Glasgow in the past week locomotives 
worth £2145, sewing machines £3980, other machinery £20,500, 
steel goods £7563, and miscellaneous iron goods £22,227. 

The position of the coal me-ket may be sufficiently understood 
from what has been said above regarding the miners’ strike and its 

robable consequences. ‘ihe foreign shipments of coal show a 
arge decrease, and the falling off is likely to become more marked 
in the next week or two, fresh business being reduced to a 
minimum. Prices are irregular, 








WALES AND ADJOINING COUNTIES. 


(From our own Correspondent.) 

ANOTHER colliery explosion of the first magnitude has to be 
recorded, by which it is estimated 300 lives have been sacrificed. 
The scene of the explosion was the Albion colliery, near Ponty- 
pridd, and one of the latest und best equipped of the famous 
steam coal collieries of Wales. 

Coal was first struck at the Albion in 1887, and the depth 
attained a little later was 580 yards. Some idea of the magnitude 
of the workings may be gleaned from the fact that about 1600 men 
upon an average are employed there in two shifts. The output is 
an average 10, tons per week, and in one year as much as 
368,000 tons have been worked. The ventilation is by a Schiele’s 
fan, with a capacity of 200,000ft. per minute. The fan is 15ft. 6in. 
in diameter. 

It would appear that the morning shift on Saturday had just left 
work to the number of over 900 men and boys, and the colliers, 
—— repairers, and haulers had gone down, amounting to about 
300 men, and were in the midst of their duties when the explosion 
took place, and very few of the poor fellows escaped. Ovt of the 
survivors who were brought up alive, six had succumbed at the 
date of my report. How the explosion originated is of course a 
matter of speculation. The lamp used was the Cambrian screw, 
but up to the time of my dispatch it has not been suggested that 
any lamp had been tampered with. A reasonable suggestion of a 
colliery manager of great and varied experience is that a collier of 
the day shift, in his haste to go out, left a door open; that the 
time between the departure of the day shift and the entrance of 
the night shift was too close to admit of the close examination 
which is always done before the morning shift ; or that in the 
blasting operations, to preserve the heading of a sufficient height 
for the horses, it is probable that a cavity of gas in the roof was 
struck into, which was beyond the scope of ventilation, and that this 
being exploded by the charge, the clouds of coal dust caused by 
the sweepers extended the effects to all parts of the workings. 

It is a singular fact, that in discussing the condition of the South 
Wales coal pits only recently with a good authority, it was 
admitted that since the fan had, except in shallow workings, sub- 
stituted the furnace, the possibility of great explosions had been 
minimised, and that very likely we should have nomore. Science, 
as remarked, had done much ; men were becoming more careful ; 
and now, in one of the newest and best of the collieries of South 
Wales, we have the repetition of Ferndale, of Risca, and of 
Abercarne. The sufferers all belong to the Miners’ Provident 
Society, but it is thought that £50,000 will be required, so out- 
side help is urgently needed. 

I am glad to note that Sir W. F. Lewis, one of the ablest of 
mining engineers, though in London at the time of the accident, 
travelled down immediately by special train, had another special 
put at his service by the Teff Vale Railway management, and was 
soon on the spot, lending every aid. A long list of the leading 
colliery owners could be given who gave great help, but that is a 
feature of these calamities. At Tynewydd, Mardy, Lianerch, Park 
Slip, there has never been any tardiness shown by the highest 
official in perilling his life to save others. 

The coal trade continues in a vigorous condition, and prices 
remain firm and demand well sustained. Last week the shipments 
again exceeded the average by several thousand tons. 

This deplorable accident, by lessening the supply and causing 
delay at other collieries, will cause a pressure from supplies, which 
the Scotch strike will accentuate, ed I quite anticipate a busy time 
for along period. Latest price are :—Best steam, 11s. to 11s, 6d.; 
seconds, 10s, 6d. to 10s, 9d.; dry coals, 10s. 3d. to 10s. 6d.; small, 


5s. 6d. to 6s. There is no decline in the prices of best house coal, 
which still realises 1ls.; No. 3 Rhondda commands 10s. 3d. to 
10s. 6d.; brush, 83. 9d. to 9s.; small, 7s.; No. 2 Rhondda,’8s. 6d. 
to 8s. 9d.; through, 6s. 9d. to 7s.; small, 5s, to 5s, 3d. 

Other industries are showing animation, and in some cases im- 
peoees prices. Patent fuel is in good demand, Cardiff and 
Swansea, price ranging from 10s. 6d, to lls. 6d. Swansea last 
week despatched 2500 tons to France, 2700 tons to Alexandria, 
4650 tons to Italy, and 1692 tons to Algeria. At length, too, there 
is a brightening up in the coke trade, and both in demand and 
price an improvement is shown. 

At Cardiff this week the following quotations ruled :—Furnace, 
15s. 6d. to 16s,; foundry, 17s. 6d. to 18s, 6d.; and special, 203. to 
20s. 6d. Pitwood unchanged; demand moderate. This also 
applies to iron ore prices, which remain, Large cargoes continue 
to arrive Cardiff and Newport. 

With regard to coal quotations, it is well to remark that in 
Cardiff, mid-week, the general opinion was that the curtailment of 
so large a quantity of coal by the late explosion would improve 
prices by at least 6d. per ton before many days. It will take some 
time for the colliery to get into working order again. 

**Mabon” has written to a local contemporary on the subject 
brought forward by a deputation to the notice of the Associated 
Coalowners of Wales, namely, that coalowners should unite in 
keeping prices up; and this, Mabon contends, ought to be done, by 
the coalowner dealing direct with the customer, and putting the 
middleman on one side, ‘‘Mabon” generally shows shrewd 
common sense, but in this case ‘‘nods,” for the middleman is an 
institution which bas grown up with the trade of Cardiff, and is 
able in the majority of cases to divert trade into the channels which 
he approves, 

The iron and steel trade shows a little more activity, and some 
rail business is being done, but nothing up to requirements. The 
leading works, Blaenavon, Ebbw Vale, UCyfarthfa, Dowlais, and 
Dowlais-Cardiff, exhibit moderate animation, and that is about all 
that can be said. 

Latest prices, Cardiff, are: —Welsh bars, £4 15s, to £5; Bessemer 
tin-plate bars, £4 to £4 2s, 6d.; blooms, £3 17s. 6d.; Siemens best 
bars, £4 5s.; steel rails, from £3 15s,, heavy; light, £4 10s, to 
£5 53.; sheet, iron, and steel, £6 5s. to £6 10s. 

In the case of tin-plate bars, though there is a further demand, 
prices rerain low on account of competition with the North, which 
is not infrequently successful. 

There is little to note in the tin-plate trade, only that export 
business has been brisk. No substantial improvement is expected 
until the tariff differences are settled. The average export of tin- 
—— was exceeded last week by 14,559 boxes. The total export, 

wapsea, was 86,558 boxes; receipts from works, 65,100 boxes. 
The Swansea stock now consists of 282,550 boxes. Prices are 
firmer ; business is chiefly ‘‘ prompt delivery,” ‘‘forward” being 
apparently postponed for a short time, when I fully expect a 
demand that will lessen stocks considerably. Tin-plates range 
from 10s, 3d. to 10s. 74d., Siemens up to 1ls., ordinary charcoal 
from 12s., and best from 13s. 6d. 

At Cardiff on Monday a Board of Trade prosecution was heard 
before Mr. T. W. Lewis, when Captain Fair, of the steamship 
Abbey Moor, of South Shields, a vessel of nearly 4000 tons, was 
fined £25 for overloading. The allegation was for allowing his 
vessel to be overloaded as to submerge the centre of the disc at 
Cardiff on the 18th April: : 

Nearly 120 horses were destroyed at the Albion Colliery, and the 
loss in this item alone is calculated at £3000. It is estimated that 
it will take a month at least to get the colliery in working order. 

The Barry Line Bill, preamble, has passed. 

The coal shipments at Newport are assuming great proportions, 
Last week, total at the Alexandra Dock was 77,110 tons, and on 
one day last week the record was broken by the despatch from 
Newport of 16,700 tons. 

Gorseinion tin-plate works were re-started on Monday, notwith- 
standing that a strong force of ‘‘sympathisers” went from 
Lianelly evidently with the intention of stopping the men from 
resuming work. The strike has lasted eighteen weeks, but a 
section of the men, agreeing that the ‘“‘ Union” has not supported 
them as it should have done, decided to go to work on the 
masters’ terms. One of the mills is now working, and some degree 
of excitement prevails in the district, the police being in requisi- 
tion. 








NOTES FROM GERMANY. 


(From our own Correspondent.) 

Ovek here the iron and steel trade has been rather animated 
upon the week, and there are expectations of a further improve- 
ment in the next quarter. Home trade has been fairly active for 
some months past, but there is still very little done on foreign 
account. A revival of export trade would instantly put business 
on a more satisfactory basis. 

There is no change in the situation of the Silesian iron market, 
the demand for pig iron being comparatively satisfactory, while the 
different articles of manufactured iron, such as bars, girders, and 
plates, have met with a lively inquiry. Prices do not show much 
firmness, but are, on the contrary, inclined to give way. 

The Austro-Hungarian iron market maintains the favourable 
condition of former weeks. In spite of the beginning of the dull 
season, the business done in almost all sorts of finished iron may 
be termed a good one. There is still a fair inquiry experienced 
for structural material, and most of the mills are likely to be 
actively engaged for some months ahead. Notations do not 
appear to have undergone any change since former letters, 

n France the iron market shows a quiet, but altogether satis- 
factory tendency. Pigiron is in regular demand, and the prices 
fetched may generally be considered as firm, if not remunerative. 
Bars and girders are in fair request, and so are plates. Paris 
dealers quote 145f. p.t. for merchant bars, while girders stand at 
165f. p.t. The tone of depression that has so long been reported 
still continues on the Belgian iron market, pig iron as well as 
manufactured iron being but weakly called for, while quotations 
naturally remain as low as before. Luxemburg foundry pig is 
quoted 48f, p.t.; forge pig, mixed lots, 46 to 47f. p.t. Merchant 
bars, f.o.b., Antwerp, Ne. I., 110f.; No. II., 115f.; No. IIL, 
120f.; the same free Belgian stations. No. I., 112°50f.; No. 
II., 117°50f.; No. III., 122°50f. p.t. Girders, f.o.b., Antwerp, 
110f. p.t. Heavy plates for export, No, II., 127f.; No. IIL, 
147f. p.t. Steel plates, 142f. p.t.; steel rails, 95f. p.t. Comparing 
the quotations of the beginning of May and the beginning of June 
of the present year, no change whatever can be perceived. On the 
Ist of June there were twenty-nine blast furnaces in blow in 
Belgium, out of forty-two existing; of these, fourteen produce 
1200 t. forge pig per day, three produce 235 t. foundry pig, while 
the remaining twelve produce 1150t. basic perday. The follow- 
ing shows the production of pig iron in May and during the first five 
months of the present year, as compared to the corresponding 
period in 1893 :— 














May. January to May. 
a, 

1894. 1893. 1894, 1893, 

t. t. t. t. 
Forge pig... 34,720 85,495 152,620 177,320 
Foundry pig .. 9,765 6,820 40,865 $3,220 
| Saeed 35,650 22,010 172,650 106,325 
Total .. 80,185 64,316 365,685 816,865 


The news that comes in from the Rhenish-Westphalian iron 

market is of a somewhat less cheering character this week than 

last, but there is still a pretty firm tendency maintained in most 

departments of the iron eT In the Rhine and Ruhr district 
or 





iron ores are in good request ; Siegerland sorts there is likewise 
a satisfactory demand reported, quotations showing no giving way 





— 





whatever. For spathose iron ore M. 7°40 to 7:90 p.t. is given 
while roasted ditto fetches M. 11 to 11°50 p.t.; Nassau red 
iron ore, 50 p.c, contents, has been paid with M, 9-20 p.t. 
free Dillenburg. Luxemburg - Lorraine minette is in steady 
request, prices varying between M. 2°50 to 320 pt 
net at mines, Pretty satisfactory accounts are given of the 
business done in pig iron; the prices generally quoted are the 
same as during former weeks. Spiegeleisen, 10 to 12 p.c., grade 
fetches M. 52 p.t.; Rhenish Westphalian forge pig, Ni 45 to 46 
p.t., in some instances M. 47 p.t.; No. 3, M. ab p-t. Hematite 
stands at M. 63 p.t.; foundry No, 1, M. 63; No. 3, M, 54 p-t.; 
basic, M. 45 to 46 p.t.; German Bessemer, M. 47 to 48 pt. 
Lxemburg forge pig costs 48f. p.t. free Luxemburg. Demand in 
the malleable department has s ightly decreased upon the week 
bars being in dull request generally, with prices moving rather in 
a downward direction. In the girder trade there is likewise but 
little animation noticeable, which is frequently the case at this 
time of the year, when orders for building requirements are 
becoming scarce. Hoops do not show the slightest alteration 
since last week. At the plate and sheet mills demand and inquiries 
are coming in with much regularity, but the business trans- 
acted is still far from satisfactory, on account of the low prices 
that are ruling. Both the wire and the rivet business continue 
depressed. At the tube foundries a good activity is being main- 
tained generally. Some of the larger firms have booked a fair 
amount of orders for inland and foreign requirements, which led 
toa stiffening in prices. In the railway and engineering trade 
only a very indifferent business is still being put through. 

The following are the latest list quotations per ton at works :— 
Good merchant bars, M. 110; angles, M. 120; girders, M. 90 to 
95 free Burbach ; hoops, M. 115 to 120; billets, in basic and 
Bessemer, M. 81; yor’? olates for boiler-making purposes, M. 150; 
tank ditto, M. 130 to 135 ; steel plates, M. 125; tank ditto, M. 115 
to 120; sheets, M. 140; Siegen thin sheets, M. 130. Iron wire 
rods, common quality, M. 120 to 130; drawn wire, } ‘5 wire 
nails, M. 125; rivets, M. 130; steel rails, 112to 115; steel sieepers, 
M. 106; ——— M. 115; complete sets of wheels and axles, 
M. 270 to 280; axles, M, 220; steel tires, M. 215 to 230; light 
section rails, M. 95 to 100. 

The total production of pig iron in Germany, including Luxem- 
berg, was for May, 1894, 468,981 t., of which 143,181 t. were forge 

ig and spiegeleisen, 44,017 t. Bessemer, 413,144 t. basic, and 

,639 t. foundry pig. Output in May, 1893, amounted to 416,002t.; 
in April, 1894, it was 438,056 t. From January Ist to May 3lst, 
1894, no less than 2,177,149 t. were produced, against 1,992,487 t. 
for the corresponding period last year. 

Russian import in iron, machines, and coal is reported to have 
been as under :— 


1803, 1802. 
Pud, 

>. ee 8,184,000 5,086,000 
Merchant bars .. 2,872,000 1,918,000 
Plates .. “a 2,255,000 1,177,000 
Steel ee Neen 935, 000 548,000 
Iron and steel manu- 

factured goods ...... 217,009 138,000 
MOPEGEES <«. cs a« 208,000 239,000 
Scythes and sickles.. 5 2,043,000 
Agricultaral machines .. 561,000 
Coaland coke .. .. 101,525,000 











Recent tests of Bethlehem armour-plate, at Indian 
Head, gave the following results :—The plate measured 17in. thick, 
the curve of the face being on a 17ft. din. radius, being intended 
for use on one of the turrets of the ironclad Massachusetts. It 
stood on its side, and was fastened to a 36in. oak backing. The 
oOo was the 12in. service rifle used in the previous test, and stood 

00 pre from the plate. The projectiles were 850 1b. Carpenter 
steel shells. The first shot was with a charge of 2531lb. powder, 
The shell was destroyed, its point penetrating possibly Sin. into 
the plate, where it was welded fast. No cracks a red in the 
plate. The second shot was fired with a cl.arge of Ib. powder. 
The shell was completely destroyed, though it appeared to have 
penetrated to a greater depth than the former one. A thin crack 
et extending through the plate from the shot hole to the 

ge. 


THe Hupson River Bripce.—The Bill authorising the New 
York and New Jersey Bridge Company to build a bridge across 
the Hudson River at New Fork has been passed, and has een 
signed by the President. The next step will be taken when 
President Cleveland appoints, as the Bill directs him to do, a 
Board consisting of five competent, disinterested, expert bridge 
engineers, of whom one will be either the Chief of Engineers or 
any other member of the Corps of Engineers of the United States 
Army, and the others from civil life, to recommend what length 
of span, not less than 2000ft., would be safe and practicable. This 
Board must meet within thirty days after its appointment, and 
after examining the question, must, within sixty days after the 
first meeting make its recommendation, and file it with the 
Secretary of War. That, however, is not to be final 
or conclusive until it has received his written approval. 
As to the piers, about which there has been so much 
talk, the one on the New Jersey side will go down 260ft. 
It goes through 200ft. of soft clay before rock bottom is struck. 
The Bill provides for a bridge at some point between Fifty-ninth 
and Sixty-ninth streets, with a headway of 150ft. above high water. 
Work must be begun within one year from the signing of the Bill, 
and the company is required to expend on this the first year after 
the construction has commenced, not less than 250,000 dols., and 
in each year thereafter not less than 1,000,000 in the actual construc- 
tion, and which must be reported to the Secretary of War. Other 
stipulations in the Bill require that the operating companies shall, at 
their own expense, maintain from sunset to sunrise such lights and 
signals as the United States Lighthouse Board may prescribe; that the 
companies shall not charge a higher rate of toll than authorised by 
the laws of the State of New York or New Jersey ; thatthemails and 
troops of the United States shall to tennapected free of charge and 
that the companies shall be subject to the Interstate Commerce 
law and to all amendments thereof. It is proposed to connect the 
bridge with a terminal station at me yo | and Forty-second 
street by a steel viaduct, whose tracts will be laid upon steel floors, 
covered with broken stone ballast, and provided with guard 
timbers like those in use on the elevated railways. The ave 
height will be 60ft. and the total length about 10,000ft. Thc main 
grade from bridge to station will be 0°85 per cent., or 45ft. per 
mile. It is proposed to take two city blocks, each 200ft. by 
800ft., and bounded by Forty-second and Forty-fourth streets, 
Seventh-avenue and Kighth-avenue, giving an area of nearly 
four acres. On this will be erected two buildings, each 200ft. by 
800ft., connected by a foot bridge over Forty-third street 
and fronting on Broadway at Long Acre Square, The train 
shed will be divided into four stories, and the terminal hotel and 
offices into ten stories. The station at Forty-second street will be 
400ft. wide, about 1300ft. long, and will contain room for twenty 
tracks and their platforms. The ground slopes so rapidly to the 
west that a lofty basement, well lighted from the sides and acces- 
sible to teams can be placed below the train room, into which 
trains of express freight cars can be hauled by locomotives descend- 
ing from the viaduct. The bridge will be made wide enough for 
six tracks—two passenger, two freight, and two rapid transit 
tracks. The bridge will be of the cantilever type, with suspension 
trusses to the cantilever arms; the lower boom or chord of the 
spans being level, with no supporting members below as in the case 
of the Forth or other existing cantilever bridges. The piers will 
be of masonry to a height of about 25ft. above high water, and 
upon these will be the steel skeleton towers 250ft. to 300ft, high. 
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AMERICAN NOTES. 
(From our own Correspondent.) 


New York, June 2lst, 

Tue sudden termination of the coal strike ina 
compromise does not improve the industrial sitna- 
tion in the least, beyond providing some 200,000 
or more workmen with employment. The finan- 
cial situation has not improved, Railroad earn- 
ings for May on 129 roads were the worst for ten or 
fifteen years. The coal strike was the main cause, 
There is nothing in the iron trade worth report- 
ing. No doubt banked furnaces will be started, 
and mills and factories out of work will 
now resume; but sluggishness exists on all sides, 
and there is no inducement to launch out into 
new enterprises. The iron trade is no worse and 
no better than any other, For a year and half 
or perhaps two years’ capital has felt that pradence 
is the better part of valour. The lower prices 
descend the less business is done. There never 
was so much capacity idle as at this time, and 
invested capital never earned less. Railroad 
managers are vainly urging Congress to adopt 
some measures which will enable them to live at 
peace with each other. Manufacturers refuse to 
carry stocks, Bankers are not particularly accom- 
modating to manufacturing customers. 








LAUNCHES AND TRIAL TRIPS. 


The screw steamer Strathairly, built by Messrs. 
Russell and Co, for Messrs. Burrell and Son, 
Glasgow, went down the Firth on Saturday on her 
official trip, when a speed of fully 12 knots was 
obtained on a double run between the Cloch and 
Cumbrae Light, the steamer having 3000 tons 
deadweight on board. The Strathairly is a dupli- 
cate of the Strathtay, lately built by Messrs. 
Russell and Co. for the same owners. Both 
vessels have a deadweight carrying capacity of 
6400 tons. The engines and boilers of both these 
steamers were constructed by Messrs. Blackwood 
and Gordon, Port Glasgow, the dimensions of 
cylinders being 26in., 42in., and 69in., by 48in. 
stroke, with boilers carrying a working pressure 
of 1701b. per square inch. 

On Thursday there was launched from the west 
yard of the firm of Messrs, C, S, Swan and 
Hunter, shipbuilder, Wallsend, a beautifully- 
modelled steel screw steamer, to carry 4350 tons 
deadweight, of the following dimensions:—Length 
over al!, 326ft.; breadth, 41ft.; depth moulded, 
23ft. 2in. The vessel, which has been built under 
special survey to the order of Mr. W. R. Rea, 
Belfast, for the North of Ireland Steamship Com- 
pany, is constructed on the partial awning deck 
type, and all the latest improvements have been 
introduced. She will be engined by Messrs, 
Westgarth, English, and Co., Middlesbrough ; 
the sizes of her cylinders being 23in., 37in., 6lin., 
by 39in. stroke. On leaving the ways the vessel 
was named Beechley by Miss Beale, of Jesmond, 
Newcastle-on-Tyne. 

The Union Steamship Company's new steel 
twin-screw steamer Giuelph, the fourth of her 
class which has been built for their service to and 
from South Africa, was launched on the 26th 
June, from Messrs. Harland and Wolff's yard at 
Belfast. The gross tonnage of the Guelph will 
be about 4830, and she will be propelled by twin- 
screws driven by two sets of triple-expansion 
engines developing an indicated horse-power of 
about 2200. The Guelph, while providing a very 
large carrying capacity for cargo, on a light 
draught of water, will have unusually complete 
passenger accommodation for first, second, and 
third-class passengers, all of whom will be carried 
on the upper deck, She will be specially fitted 
with every convenience, including ~‘ectric light, 
refrigerator, and cold chambers for the convey- 
ance of fruit. 











MECHANISMS EMPLOYED FOR THE 
STARTING OF COMPOUND LOCO. 
MOTIVES.* 


By A, LAVEZZARI, 


THE author recalls attention to the papers on 
compound locomotives by Mallet, ioe, 
Pulin, Lencauchez, &c. 

The starting mechanism almost always consists 
of apparatus for the admission and cut-off of 
steam, interposed between the high and low- 
pressure cylinders, and serving to make the low- 

ressure admission and the high-pressure cut-off 
independent of each other. The starting appa- 
ratus of M. du Bousquet on the Northern Rail- 
way is described, which enables the two groups 
of cylinders to be controlled independently of 
each other, and worked either as compound or as 
all high-pressure. Those of the Baudez on the 
P. L. and M. Railways have been described in the 
“Revue Générale des Chemins de Fer.” 
Fe The — thinks, peter that for ds 
rains especially a simpler system is required, and 
that the greater risk of total disablement in'case 
of an accident to one cylinder might be faced. 
It is explained that, with valves so arranged as to 
permit an admission of steam up to 90 per cent. 
of the stroke, the intermediate apparatus is use- 
less, because the action of the cylinder valves of 
itself distributes the steam in the requisite way. 
Further, that, by means of orifices in the valve 
seat of the low-pressure cylinder, boiler steam can 
be admitted direct to this cylinder automatically, 
the admission only taking effect when the admis- 
sion port is open for more than 50 per cent, of the 
stroke. This condition would only arise at 
—t 
The first locomotive on which this principle has 
been a; plied is a goods engine of the Austrian 
State Railways with two cylinders, and it gave 
remarkable results both as —— starting faci- 
lity and power. It draws regularly, on a gradient 
of 1 per cent. 8} miles long, trains of 570 tons, 
ordinary engines of exactly the same class— 
except as regards the cylinders—only drawing 
460 tons, 

The engine-driver accustomed to simple engines 
requires no special instructions, The Austrian 
Government is constructing several engines of 
this type, 
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THE PATENT JOURNAL. 
Condensed from ‘' The = Official Journal ‘of 


Application for Letters Patent. 
“.* When patents have been ‘ communicated” the 
name and address of the communicating party are 
printed in italics. 


18th June, 1894. 


Exuaust of Gas and other Enornes, J. R. 
ey, London 
11,482. Rotter Buinps, M. J. Truman, London. 
11,483. Evecrriciry, J. Liardet, London, 
11,484, PreciprraTinG MINgRAL Matrer, A. Moseley, 
London. 
11,485. Oi Lames for Cooxina Purposes, J. H. Lee, 
London. 


11,481. 


11,486, Wixpow Fasteners, F. T. Williamson, 
London. 
11,487. Fastenine for Winpows, &c., G. T. Martin, 


mdon. 
11,488. Morive-power Enoines, A. E. Johnson, 
mdon, 
11,489. The Massace Baut, W. T. Cormick, London. 
11,490, Woopen Matcues, W. J. Mimpriss, London. 
11,491. Pressine Irons, A. T. Gilson and L. Adelaire, 
London. 
11,492. Penct. and Pocker Bauances, G. Marr, 


mdon. 
1394938. Pencrn Case or Prorecror, C. Holmes, 
ndon. 
11,494. Generatino Steam, O. Imray.—(P. H. Scholten 
and Y. G. @. de Villeneuve, Holland ) 
11,495. CytinpricaL Borers, &c., J. C. Spence, 


London. 
11,496. Drivine Gear for Vecocrpepes, C. H. Worley, 

ndon. 
11,497. Horse Cottar, E. Garnier and W. Ellis, 

mdon. 
11,498. Giass Caimneys for O11 Lamps, G. Vickerage, 


mdon, 
—, Construction of Suips, R. A. Hardman, 
mdon. 

11,500. An ArsusTaABLE Hanpie Spanner, H. C. Cross, 


ondon. 

11,501. Countinc Cons, E. Edwards.—(B. Otto, Ger- 
many.) 

11,502. Construction of Om Cans, &c, A. Battye, 


ndon. 
11,508. Repairine Stockines, &c , M. E. Widdicombe, 


ndon. 

11,504. Measurino the FLow of Liquips, J. J. Tylor, 
London. 

11,505. Liquip Meters, J. J. Tylor, London. 

11,506, Sarety Traps for Money CuHests, H. 8. Ball 
and H. W. Chubb, London. 

11,507. Books, A. Aitkens, London. 

11,508. Paw, E. T. Hughes.—(J. A. Steward, United 
States.) 

11,509, Houvsemaips’ Boxes, E. Purday, London. 

11,510. WaTEeR-cLoset SypHons, E. Ambler, London. 

11,511. Skirt Arracninc Device, F. A. Pridmore, 
London. 

11,512, Umprevias, A. H. Biihring, London. 

11,518. AppLiance for Suppryina Air, H. Smith, 


on. 
11,514. Umpretita Rip-HoLpinG Rios, C. Bromhall, 


ndon. 

11,515. Dressine Fiour, F. W. Baker.—(H. Baker and 
R. K. Baxter, Turkey ) 

11,516. Lace-makine Macutnes, 0. Prante, London. 

11.517, Taape-MaRkiNnG, &c., Liquips, H. J. Miller, 
London. 

11,518. Ammunition Hoists, Sir A. Noble and C. H. 
Murray, London, 

11,519. Manuractore of Pitre Faprics, J. Reixach, 
London. 

11,520. Stoprerine Device for Bottries, M. Lachman, 


mdon. 
11,521. Cycte SvupporTIne ATTACHMENT, F. Martin, 


mdon. 

11 522. Coat Manuracturtnc Apparatus, N. K. H. 
Ekelund, London. 

11,523, ADveRTISING, H. Sampson and R, D. Fyers, 


London. 
11,524. Strips of FLexip_e MarerRiat, G. Rosenwald, 


mdon. 
11,525. Strzam Pan for Bortinc Liquips, G. Fletcher, 
London. 
11,526. ExpLosion Enorne, G. F. Redfern.—(P. Nor- 
denfelt and A. Christophe, France ) 
oe Sprines, &c., P. Giffard, 
naon. 


14th June, 1894. 


11,528. Hotpinc and Rexeastne Corps, J. 8. Orton, 
Birmingham. 

11,529. Innuminatine Reriectinc Screens, J. J. 
Butcher, New York. 

11,530. Fixing Lapets, W. Corah, jun., J. Corah, and 
W. Newton, Birmingham. 

11,531. Harr -cuRLING Appliances, W. Pearce, Bir- 
mingham. 

11,582. Strprne Sasues, J. Playfair, M. P. Baird, jun., 
and A. R. Baird, Glasgow. 

11,533. Pin for Fasteninc Curtains, J. 8. Pritchet, 
Birmingham. 

11,534. BaLu-Bearinos for VeLocipepes, W. F. Taylor 
and G. J. Philpott, Croydon. 

11,585. Lamps, J. Smith and R. Budd, London, 

11,536. Douste Ixcuine Retort, J. T. Key and J. W. 
C. and P. F, Holmes, Barnsley. 

nee FasTENING Buiinps to Rouuers, J. W. Maddison, 

ul 


11,538. Dress Goons, J. Butterfield, Bradford. 

11,539. Macuines for Pressine Bricks, T. C. Fawcett, 
Halifax. 

11,540, FasTener for Garters or Betts, A. C. Handley, 
Huddersfeld. 

11,541, Apparatus for Tacoine Laces, J. Bacon, Man- 
chester. 

11,542. Rarsinc Lamp Gatueries, J. Hinks, Bir- 
mingham. 

.—— Covers for Tosacco Pipgs, C. P. J. Fitzsimon, 


rg oe 

11,544. KETS for TuBING, J. Aylward, Coventry. 

11,545. Reservoir Pen, E. S. Whittington, Man- 
chester. 

11,546. SHor Brusu, H. Fowler, Derby. 

11,547. Dryino Leaves of Tea Piant, A. H. B. Sharpe, 


London. 

— Bep Urinats, E. Wadham, Newcastle-on- 

yne 

11,549. Steam Generators, J. Blake, Redcar. 

11,550. Grinpstone Rest, J. O. Cottrill, Manchester. 

11,551. Construction of Boxes or Cases, R. Hall, 
Manchester. 

11,552. Fixtve Cranks on Axes, R. O. Cowan and C. 
Sangster, Warwick. 

11,553. Securrne Toncuss of CurBoarp Turns, T. Hill, 
Birmingham. 

11,554. Domestic Heartustanps, W. H. Clews, Bir- 
mingham. 

11,555. Macuine for PLanina Macuryess, 8. 8S. Haze- 
land, Cornwall. 

7 FasTentnG Device for Bracecets, C. Dreyfus, 


11,557. BREaD- BAKING OveEN Setrer, R. McWade, 
Belfast. 

11,558. Cocks or Vatves, J. H. Jefferies, London. 

11,559. MaGNETO-ELEcTRIC Motors, H. and E. L. A. 
Litdeke, A.J. Thorman, E. de Bunsen, and E. M. Hore, 
London. 

ll ond Non-conpuctina MATERIAL, &c., C. A. Peters, 

ndon. 
11,561. Frreproor Doors, J. Booth, London. 
11,563. Toy or Frame for CuitpReN, H. W. Merritt, 





mdon. 
11,564, Disposat of Duna or other Rervuss, J. Harris, 
London. 


11,565. Vewritatine Raitway Carriages, 8. Hughes, 


wa. 

11,566. Lemon Pressxs, 8S. Lewis, London. 

11,567. OrGan Pepats, C. F. Williams, London. 
11,568. Suspgnpina Coats, W. J. Kelley and J. E. 
Sunderland, London. 

11,569. Rep Dye from PaRranirRo-aniLivg, O. Imray. 
—(The Farbwerke vormals Meister, Lucius, and Briin- 
ing, Germany.) 

11,570, DecarBonisine Iron, 8. Hufty and J. K. Cald- 
well, London. 

11,571. Rorary Pumps, E. A. Jeffreys, A. H. Johnston, 
and A. K. Rotherham, London. 

11,572. Locomotive Torprpogs, &c., J. H. 8. Bradley, 


London. 
11,578. Locks, W. E. Taylor and J. Traczewski, Brad- 


ord. 
11,574. Propuctna Castinas, H. R. and F. 0. Miiller, 
London. 

11,575. Droprino Tose, E. Olbricht, London. 

11,576. Pweumatic Tires for Cycies, &c., W. Brown, 


mdon. 

11,577. Typewritina Macuinery, J. T. Armstrong 

and A. J. Altman, London. 

11,578. Steam Generator, M. Harff, London. 

11,579. Sappies for Cycies, &c., W. A. Lamplugh, 

London. 

11,580. Sprrit Levers, H. Yeatman, London. 

11,581. Corsets, H. Wolff, London. 

11,582. Exerosive Compounvs, A. V. Newton.—(A. 
Nobel, France ) 

_ Winpow Cvosineo, &., Apparatus, G. Miiller, 

mdon. 

11,584. Lusricators, A. J. Davidson, London. 

11,585. Steam Vatve, J. R. Jones and W. Barnes, 
London. 

11,586. Turninc the Stoppers of Borr.ss, C. 8. Taplin, 


11,587. Decomposition of So.utions, L. P. Hulin, 
oD. 

11,588. Warprose for Usz on Boarp Suir, A. E. Hill, 
mdon. 

11,589. Manuractore of Stereotypes, V. Léwendahl, 


ndon. 

11.590. PapER-reEDING ATTACHMENT for TYPEWRITING 
Macuines, G. L. Rawdon, London. 

11,591. PappLe- wHEELS, W. H. Wheatley.—(X. F. 
Drabnick, United States.) 

11,592, Pipe Coup.ines. J. A. Lynch, London. 

11,598. Pistons, &c., R. Haddan.—(F. Pons y Curet, 
Spain.) 

11,594. WIRE-ROLLING Apparatus, D. Turk, London. 

11,595. Strpe Vaives, J. Eatock, Liverpool. 

11,596. BaLi-BEaRinos, M. D. Rucker, London. 

11,597. Borrte CorKINc Macatnes, J. A. Hughes, 
Liverpool. 

11,598. Smoke ConsUMING FuRNacEs, R. Mattern and 
O. Skrivan, London. 

11.599. Repuctne Friction on the Srves of a Sup, J. 

omas, London 

11,600. Razor Strops, H. Bezer, London. 

11,601. Printinc TeLtecrapa Instruments, O. L. 
Kleber, London. 

11,602. Vatves, J. Y. Johnson.—(A. Boucher, France.) 

11,608. Conressinc Exorygs, J. Ashworth and J. Ash- 
worth, jun., London. 

11,604. Macuines for Maxine Portreky, W. Boulton, 


London. 
11,605. Apron, P. R. J. Willis, London. 


15th June, 1894. 


11,606. Storace Cect Separators, F. R. Davenport, 
Eastbourne. 

11,607. Hanp Mowrne Macaive, D. Gillies, jun., 
Stirlingshire. 

11,€08. BARREL-MAKING Macutvery, E. R. Royston.— 
(H. Olsen, Norway ) 

11.609. Yacuts, A. Clark, Glasgow. 

11,610. Preumatic Tire Vatves, F. Creassey, Notting- 


am. 

11,611. Hyprocarson, &c., Or. Lamps, J. C. C. Read, 
Birmingham. 

11,612. Boor Stretcuer, W. G. Cock and C. McCallum, 
G Ww. 

11 613, EvectricaL Fisninc Minnow, H. W. Rowland, 
Liverpool. 

| Buianxets, W. W. Percival and J. Tate, Brad- 


ord. 

11,615. Apparatus for CurTtinc-up Rams, A. H. 
Shenton, Birmingham. 

ne. Bicycte Stanp and Trarver, G. Skinner, 


mdon. 
11,617. Apparatus for Maxkixe Nams, P. Purdie, 


ow. 

11,618. Ferp-waTeR Heaters, D. A. Quiggin and the 
Liverpool Engineering and Condenser Company, 
Liverpool. 

11,619. Fire-arm Lock MeEcnanisM, J. B. Fenby, 
Birmingham. 

1. APPLIANCES for PLayinc Dravents, E. J. Beer, 

mdon. 

11,621. Writine Fiuip, A. G. Rowley, Chippenham. 

11,622. CompENSATED Penpu.LvM, R. Gardner, London. 

11,623. Power Prants for Ratsrye Liquips, E. Kase- 
lowsky, London. 

11,624. Cotour Paps for Stampinc Buocks, H. 8. 
Woodyer, Manchester. 

11,625. Copyrna Presses, A. von der Nahmer, Man- 
chester. 

11,626. Knittmnc MacHINE NARROWING APPARATUS, F, 
Rabe, Manchester. 

11,627. Wire Workine Macuines, E. 8. Bond, Bir- 
mingham. 

11,628. Suspenpine Exectric Lamps, F. Hewitt, Bir- 


mingham. 
11,629. Tea Kerrie Manuracture, C. H. Hill, Bir- 


gham. 

11,680. AtracHinc CLasps to GaRmENTs, G. F. West- 
wood, Birmingham. 

11,681. PortrerE Rops, C. Wilson, London. 

11,682. HanpLes of Cricket Bats, &c., F. H. Ayres, 


mdon. 
11,633. Closure for use with Cooter Doors, P. Stahl, 

ndon. 
11,634. Sips, W. P. Thompson.—(@. Moravetz, 

Austria 
11,685. Macic Lantern Apparatus, E. 8. Gladstone, 


Liverpool 

11,636, Strerinc Surps, W. P. Thompson.—(G. Mora- 
wetz, Austria.) 

11,637. Weicu1ne Apparatus, E. Maibaum, London. 

11,638. EmproipEeRinc Macuinsgs, J. P. Braun, C. Clerc, 
and ©. Leriche, London. 

11,639. Woop Po.isHine Macuinges, The Aktiengesell- 
sckaft Maschinenfabrik and F. Ktihn, London. 

11 640. ManuFACTURING SpiRAL DRILLS, A. Kirchvogel, 
London. 

11,641. Dvz Propuction, 0. Imray.—(The Farbwerke 
vormals Meister, Lucius, and Briining, Germany.) 

11,642. AppLicaTion of Wave Power, W. J. Griffiths, 
London. 

11,648 ApsusTABLE Sirpine SasueEs. H, H. Leigh.— 
(B. Long, India.) 

11,644. ExpLosive Compounps, A. V. Newton.—(4. 
Nobel, France ) 

11,645. Fire-LicHTer, A. Mortimer, Bradford. 

11,646. Rorary Fivs Top, T. H. Willson, London. 

ll out Apparatus for MAKING CIGARETTES, F. Sabel, 

ndon. 

11,648. Laprirs’ Dressgs, J. F. Bennet, London. 

11,649. Apparatus for INJEcTING FLUIDs, C. Coccolato, 
London. 

11,650. Ink Pots, J. C. King, London. 

11,651. RoLieR Buinps and Firtines, C. Mason, 
London. 

11,652. Sores and Herts of Boots, &c., T. P. Eves, 
London. 

11,658. Grinpine Mii1s, G. Butchard, London. 

11,654. Gun Mountinos, G. F. Redfern.—(E. Ternstriim, 





France.) 
Me ve Propvuction of Ammonia-sopA, J. Greenwood, 


11,656. Covers for Pweumatic Tires, ©. H, Gray, 
London. 
11,657. Manuracture of Water-cas, J. T. Westcott, 
on. 
11,658. Dryinc ALBUMEN of Ecos, W. J. P. Peacock, 
London. ; 


n: 

11.659. Fine Escapes, R. Mortimore. London. 

11,660. Brakes for Venicies, T. King.—(J. Parsons, 

Tasmania ) 

11,661. Prevention of Freezine, A. E. Buchanan and 

H. Raleigh, London. 

11,662. Cover for Dust-carts and Vans, W. G. Cloke, 
London. 


16th June, 1894. 


11,638. Construction of Putueys, J. Partington, 
Bradford. 

11,664. Propuction of Caustic Sopa, &c , T. Drake, 
Halifax. 

11,665. SeLr-sratinc Enve org, 8. P. Smyth, Bally- 
bay, Co. Monaghan. 

11,666. WaTeRPROorisG CaRrtRIDGEs, F. W. Oliver, 


London. 
ll — for Ciay Pipes, &., 8. H. Packham, 


ighton. 

11,668. PropeLitinc Boats, J. Hutcheson and D. D. 
fervice, Glasgow. 

11,669. Venice Position Lypicator, E.G. W. Browne, 
Melksham 

11,670. Locks, C. Preston, Birmingham. 

11,671. Cycte Wueets, W. Jesseman and A. J. 
Maskrey, Bristol. 

11,672. Beaters for Scutcners, W. Rhodes and W. 
Lord, Manchester. 

11,673. Spiwwinc Frsrous Mareriat, J. and R. 8. 
Dawson, Bradford. 

11,674. Woven Reversisie Scary or Tix, W. Liggins, 


ventry. | 
11,675. Lacina Jacquarp Carps, C. Hahlo, C. E. 
Liebreich, and T. Hanson, Bradford. 
11,676. RerricgraTinc CHamBers, J. H. Spence, 


ow. 

11,677. Device for Crostryc Jars, &c., A. Schiller, 
ndon. 

11,678. CLEANING TrN-PLATEs, J. Morgan and T. Howell, 
ristol, 

11.679, SHUTTLE GuaRps of Looms, J. W. Banister, 


Halifax. 
11,680. The PuLt- open Bvsa-Locx, E. A. Grimmer 
mdon. 
11,681. Carrs, J. Hardman and J. Hardman and Sons, 
-» Manchester. 
11,682. Boots, T. P. Eves, London. 
11,683. Srgam Generators. G. F. Blackmore, London. 
11,684. Sarety Fuses, A. Marr, Manchester. 
11,685. Cottar Stop and Necktie Hoxper, C. Turner, 
Taunton. 
11,686. Gas Cooxine Apparatus, T. Riley, Bolton. 
11.687. Tweezers, H. J. and G. T. Pagett, and J. 
Wright, Birmingham 
11,688. Ark Srreams, A. Fehlen and The Princess 
Company, Ld., London. 
11,689. A Sappie for VeLocipepes, R. J. 
London. 
11,690. Se_¥-actine Latues, R. Neiland P. Robertson, 
Renfrewshire 
11,691. Discaarcrsc Mareriats, 8. Thomas, J. L. 
Powell, and C. T. Batchelor, Penarth. 
11,692. Mixinc Trovcu for Butcoers, W. Reif, 
1 


Brice, 


logne. 

11,693. Stares, H. Henseler, Cologne. 

11,694. Om Lamps, J. Causer and T. Causer, London. 

11,695. Pweumatic Trres, F. Westwood and D. Clerk, 
London. 

11,696. Gearino for TRANSMITTING Morion, F. West- 
wood, London. 

11,697. VeLocipepe Parts, F. Westwood, London. 

11,698. Ecc Carrier, D. McLaren, Edinburgh. 

11,699. PeramBuLator Joint, J Hill, Birmingham. 

11,700. Stramprnc MeETALLic Articies, L. A. Parrock, 
Birmingham. 

11.701. Fire-aLarms, G. R. Neilson and A. C. Brown, 


mdon. 

11,702. Hats and Caps, A. J. Boult.—(—. Golly-Flosse, 
France. 

11,703. Cigar and CicareTTe Hoipers, L. W. Hall, 
Live: L. 

11,704. Frrecuay, L. Jones, Liverpool. 

11,705. Garment for Cycitsts and others, 8. L. Bank, 
London. 

11,706. A New Picture Suspenper, W. Hudson, 


London. 
11,707. Bryper for Newspapers, &., H. C. Sharpe, 
Lond 


ndon. 

11,708. ParametHoxy, O. Imray.—(The Farbirerke 
vormals Meister, Lucius, and Briining, Germany.) 

11,709. Fare Inpicators for Cass, E. de Pass.—(A. 
Becht, France ) 

11,710. Risinc Cuatrrs and Stoozs, 8. Lewis, London. 

11,711. Arm Guns, C. Lane, J. B. Lane, and E. Lane, 

mdon. 

11,712. ToBacco Prrss, F. North, London. 

11,713. TeLepHongs, J. Goulding, London. 

11,714. Trouser Suspenper, W. H. Long and H. W. 
Nimmo, London. 

11,715. Reeutat no Stream, J. M. Paul and G. F. 
Brown, London. 

11,716. Apparatus for Srampine Date, A. T. Hughes, 
London. 

11,717. CoLourntne - MaTTERS, H. E. Newton. — (The 
Farbenfabriken vormals Friedrich Bayer and Co, Ger- 


many.) 
11,718. Uriisine the Force of WarTer in Marys, T. Hill, 
mdon. 
11,719. CrusHine and SqueEztxe Fruit, L. Cheftel, 
mdon. 
11.720. Recepractes for Smetuine Satts, J. Cook, 


ndon. 
11721 Stoves or Frrepiaces, E. W. and G. Jobson, 
mdon. 
11,722. Water-motor, G. R. and C. A. Rollason, and 
W. H. Fletcher, London. 
11,728. Cottar Stups for Articies of Dress, J. Smith, 


mdon. 
11,724. TREATMENT of CaLamine, &c., C. Hoepfner, 


mdon. 

11,725. Meta Cases, E. Arnould, London. 

11,726. Vapour Sprisa, P. Lamena, London. 

11,727. Buckies for Harness, C. A. Conger and A. 
Spaulding, London. 

11,728. Devices for Use with Pree CLEaners, J. Boyd, 


ndon. 

11,729. Device for Parntine Gotr-BaL1s, A. B. Fuller, 
ndon. 

11,730. Frrapars, P. Holland, Manchester. 


18th June, 1894. 
11,781. Inrtator for Pneumatic Trres, F. Reddy, 
Dublin. 


11,732. Vatves, J. Paynter and J. Pickbourn, Derby. 

11,738. ExecrricaL Rattways or Tramways, R. 
Altschul, Liverpool. 

11,734. Borters, J. M. McCulloch, Liverpool. 

11,735. Fastentnes for Boots and SxHogs, C. E. T. 
Valbjorn, Liverpool. 

11,736. Fire-GRaTE Screen, &c., H. Stone and F. D. 
Tippetts, Birmingham. 

11,737. Garrer, W. Plowman, London. 

11,788. Firrines for PortrerE Rops, G. T. Piggott, 
Birmingham. 

11,739. Dyxs, E. von Salis, Manchester. 

11,740. WaTerprRoor Coat VENTILATOR, F. MacDermot, 
Bray, Co. Wicklow. 

11,741. Protectors for Tors of Boots, W. H. Farmer, 
Bristol 


ristol. 

11,742. Mgasurina CrotH, J. D. Tomlinson and J. 
Porter, Manchester. 

11,748. Crank or CoiTerR Pins for Crcxgs, W. B. Lake, 
Braintree. 

11,744. Oursipe Seats for Tramcars, W. C. Cox, Bir- 


mingham. 

11,745. VeLocipepes, J. Cavargna, Birmingham. 

11,746. Borries for Tea, Correr, &c., J. Ditchfield, 
Denton. 
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11,747. Mawuracrore of Sweerwgats, E. Shaw, 


11,748. Preparation of Frerous MarTeriats, G. V. 
Priestley, Le 

11,749. Manuracrure of Vetvets, W., J. A., and G. 
Netherwood, Huddersfield. 

11,750. Pewcrt Cases or Hoipers, F. A. Walton, Bir- 


ming! 
11,751. Mera Buna for Casxs, &c, A. Knights, 


wansea. 
11,752. Farcrion Ciurcues, T. 0. Arnfield and J. 
er, Der’ . 
11,7538. ‘Dosr Cottectors, W. P. Bardsley and W. 
Chew, Burnley. 
11,754. Scovrine Woot, W. E. Heys.—(@. Malard, 


France ) 

11,755. Pie Carpets, W. E. Heys.—(&. J. Lemaitre, 
France.) 

11,756. Fastener and Apyuster for Winpows, 8. 
Tomlinson, Sheffield. 


more, bri 
11 758. System 


Worcester. 
11,759. VenrcuLan Hanp Brake, W. V. Lang, New- 


e. 
IpeytiricaTion, J. D, Thompson, 


port, Mon. tt 

11,760. Apparatus for Liqgurp Fvet, J. J. Kermode, 

ive: 
11,761. — Fiap Supports, J. Brandt and C. 
. ion. 

11,762. Borrom Brackets for Cycizgs, A. Sanderson, 
Sheffield. 

11,768. Paotocrarsic Piate Lirrer, H.C. R. Shar- 

Merton. 


man, 

11,764. Brick-maxisc Macuuyss, T. T. Crook, London. 

11,765. Drawmsc Boarps, H. Waddington and R. 

le, Manchester. 

11,766. Fivusurse Tanxs, J. Duckett and Son and A. 
Duckett, London. 

11,767. ApveRtrsinc Mocxixe Brirp, A. Disteli, 
London. 

11,768. Torpepors, D. D. Esson and M. J. Darg, 
South Croydon. 

11,769. Propuction of CoLournine Martrsrs, W. Krauth, 
Lond 


on. 

11,770. Maxrxe Doors Dust-proor, G. T. Richardson, 

London. 

11,771. Locks, J. J. Ridway, London. 

11,772. Rerricerators, W. A. Phillips and W. Wilson, 
London. 

11,773. Rattway Sienauuine, W. 8. and C. R. Boult, 
Lond 


ion. 

11,774. Maxine Manpevarte of Antipyrine, O. Imray. 
+The Farbwerke vormals Meister, Lucius, and 
Bruning, Germany ) 

11,775. Appuiance for Pickermve Horses, J. A. Torrens, 


London. 
11,776. Heets for Boots and Sxoxs, I. Wedeles, 
Lond 


ion. 

11,777. Liresvoys, R. Whitby, London. 

11,778. Manvractore of Icz-creams, F. J. Burrell, 
London. 


11,779. Harvess, C. H. Burgess, London. 
11,780. Distrinotion of ELeEcrrRicity, 
i ond . 

11,781. Sappie-sars, G. E. Harries, London. 

11,782. Fornaces, F. W. Golby. —(W. 
Germany.) 

11,783. Comprsep Lamp and O1-cay, H. Ashworth, 
Lond 


ion. 
11,784. Biackine, H. H. Lake.—(M. Sonntag and M. 


Rheinboldt, a 
—_—S Tres, W. J. Kennedy and G. S. Geddes, 
Lon 


D. Cook, 


Buttner, 


in. 
11,786. Caszment Wrxpows, 8. Tuylor, London. 
11,787. Lwusricatinc Axte Cap, &c., E. Dalton, 


mdon. 

11,788. Manvracture of Lime, &c., C. E. Blyth, 
London. 

11,789. Ccuitivators, W. H. Sleep and R. H. Sleep, 
Londo’ 


n. 
11,790. Atsums, R. E. Phillips, Datchet. 

11,791. Roormse Tries, F. M. Dalhoff, London. 

11.792. Spire for Casks and Barre.s, H. Willis, 


on. 

11,798. Bott Locks, H. H. Lake.—(A. J. Mauermann, 
United States. 

11,794. Turret Poycuixe Macurye, J. P. Johansson, 
London. 

11,795. Sewmc Loops on Cioru and the like, L. 
Lublin, London. 

11,796. Revotvisc Book Sranp, &c., H. Ferris, 
London. 

11,797. Process of Treatine Sitver, E. D. Kendall, 
Lond 


on. 
11,798. Maxine Bacs and Povucuzs, J. B. Egts, 


maon. 
11,799. Fencrxc, E. G. Dulcken, London. 
11,800. Forminc the Corners of PaPeR-MATERIAL 
Lips, W. Love, London. 
11,801. Pararrin Scare, J. Calderwood and J. Hodges, 


on. 

11,802. Gas Encrves, H. T. Dawson, London. 

11,803. Frames of Drarn Traps and the like, R. 
Sibley, London. 

11,804. Propucise Roratory Mortiox, H. Ganswindt, 


indon. 
11,805. Disptayinc Precious Stongs, L. Rosen, 
London. 
19th June, 1894. 
11.806. Diaries, C. W. Faulkner and A. L. West, 
Lond 


maon. 
11,807. Caps for Borries, 8. Watkins.—(W. D. Flyer, 
United States.) 
11,808. Om Heatrye and Cooxrxe Stove, J. H. Ross, 
Birmingham. 


4 le 
11,809. Lirs-preservinc Fire Aarm, J. B. Rolfe, | 


London. 

11.810. Rapm Propuction of Ozone, J. H. Lamprey, 
London. 

11,811. Pumps for the Use of Garpeners, H. Ward, 
Birmingham. 

11.812. Barrrers, &c., L. E. G. de Woolfson, Shrews- 


ury. 

11,813. Paonocrapus, F. Woilliard-Rigg and H. E. 
Scarborough, Halifax. ’ 

11,814. Auxtmiary Exectric Brock, W. G. Martin, 


mdon. 
11,815. Evecrricat Ispicator, A. Eckstein and A E. 
Mitchell, Manchester. 
11,816. Heatosc Srezx Wire, R. Parkinson and W. 
ttomley, Bradford. 
11,817. ApPaRaTUs for WasHIno Perposgs, J.8. Stubbs, 
anchester. 
11,818. Corrmsc Hooxs and Brits, P, Caldwell, jun, 
Manchester, 








ne 


11,820. Wixpow-sasH Hotper, J. T. Nicholls and T. 
Crooke, on. 
11,821. VeLoctrepgs, C. M. Linley, J. Biggs, and J. 
Archer, don. 
BT all Hanornc Execrric Firiines, A. Marsden, 
on. 
11,828. —— for Sprnnino, I. Dearnaley and T. Smith, 
Manc 5 
11,824. New Repvorne Vatve for Fivips, J. Murrie, 
iw. 
11,825. Picks and Matrocks, P. Caldwell, jun , Man- 
ir. 
“ee. Meratiic Posts for Ratrways, C. Dutton, 
11,827. _Foortxss Srockrixe, C. Carus-Wilson, Bourne- 
moutna. 
11,828. Invisrste Curuer, F. Foster, London. 
11,829. Surps, H. V. Keeson, London. 
11,830. Stee. Tues, R. Wootton and F. H. Griffiths, 


Birmingham. 
11,831. Packuses for Pistons, J. H. Hargreaves and J. 


G. Hudson, Glasgow. 
11,832. Soap, &c., J. McDonald.—(B&. J. Pearson, 
Australia.) 


11,838. Towrse of Boats. A. J. Boult.—(J. /. Morris, 
United States.) 

11,834. Horsts, W. Mullan, peseues 

11,835. Game or Puzzie, W. J. Houldsworth, Liver- 


11,836. Benpixe, &c., Merat Puares, 0. D. Doxford, 
11.887. Ligut Venicies for Hine, W. P. Thompson.— 
(A. Roth, Belgium.) 
11,838. Drittive Macuryrs, W. C. Fischer, Glasgow. 
—_ Screen for the Hatr-Tone Prooras, M. Lovy, 
iw. 
11,840. Fixpine the Direction of MacnerisaTion, J. 
. Meares, ‘ord. 
11,841. Mounrine OCockapss to Hats, B. P. Olsson, 


jon. 
11,842. Crora for Pxeumatic Tires, I. Smith, Man- 
chester. 


11,848. Inuummatrsa Castincs of Ftiowers, OC. 
Gillard, Somerset. 
11,844. Stray or Corser Busts, M. G. Brown, 


Glasgow. 
11,845. An Improvep Skirt Reraiver, J. Taylor, 
London. 


11,846. Propeciers, H. D. Hurlbut, London. 

11,847. Mops, J. H. 8. Livingston, Manchester. 

11,848. Apparatus for CenrreInc Bars, E. B. Apel, 
London. 


11,849. Suspension Naits for Hats, J. 8. Beeman, 
London. 


11,850. Opgratinc Swircues on Raitways, 8. T. 
Dutton, Westminster. 

11,851. Suckimxe Borries, C. E. Stommel, Germany. 

11,852. Seir-scppLymse Water Borer, W. M. Briggs, 


11,853. Waeets for Ramways, &c., G. C. Baker, 
London. 
— Maxine Lapres’ Dress Fronts, 8. Robison, 


ion. 

11,855. Securnmnc Packine Cases, F. W. Golby.—(A. 
Dussand, France. 

11,856. Bruxuiarp Cugs, W. Buttery, London. 

11,857. HicH-spzep Compounp Encrines, J. Dow, 


London. 

11,858. Routine Macuines, E. Graber and L. Hep- 
worth, London. 

11,859. Maxine Smicate of Sopa, G. Bamberg, 


n. 
11,860. ConceaLep Huvozs, A. A. Oat, sen., Glasgow. 
11,861. Ecrecrric Bets, H. H. Lake.—(Z. M. Miles, 
United States. 
11,862. Typs-wairers, J. N. Maskelyne, jun., London. 
11,863. Kwrrrma Macuines, G. F. Grosser and J. 
Foster, London. 
11,864. Lusricatinec Apparatus, A. D. James, London. 
11,865. Sewrse Macutnes, H. J. Haddan.—( The Good- 
year Shoe Machinery Company, United States.) 
11,866. Encrve Governors, H. J. Haddan.—(Piguet 
and Co., France.) 
11,867. Vewm ators, F. Shanks, London 
— PiatTe Manvracrorg, J. E. Rogerson, 


11,869. Om Lamps, C. F. R. A. H. Bagot, London. 

11,870. Cycie Grarixu, J. Lukawski, London. 

11,871. Sweersturrs, J. Wetter.—(J. D. Riedel, Ger- 
many. 

11,872. Cemicat Copies of Panrrines, R. J. Crowley. 
Queenstown. 

11,878. Wetcuinc Macure, W. Stevens, London. 

11,874. Kyire Suarpewer, C. A. Allison.—(J. F. Yoho, 
United States.) 

mm Rotary Prixtinc Macuive, J. Michaud, 


mdon. 
11,876. Szwrxc Macurves, Hope Street Factory and J. 
, London. 
11,877. Pournrsc Metat into Moutps, 8. J. Adams, 


on. 
11,878. Mawnote Covers of Boriers, &c., J. P. Roe, 
Lond 


on. 
11,879. Gas Governors, 8. H. Moore, A. M. Vernon, 
and H. J. Goodwin, London. 
11,880. Tursrves, G. M. Hopkins, London. 
11,881. Apvertisinc, A. J. Miles and the Gordon 
Hotels, London. 
—_—, Dower and other Piares, J. E. Bashford, 


London. 
ne Sous for Wire and Leatuer, J. T. Budden, 
mdon. 
11,884. Ink Borries, R. J. Pratt, London. 
11,885. Soap Preces, H. Perl, London. 
11,886. CenrrircvcaL Liquip Separator, D. J. Davis, 
London. 


| 11,887. Sscretaire Bep, 8. Worms, London. 


11,888. TreatINc Grain for Brewine, E. H. Ludlow, 
London. 

11,889. Fasteninc Buttons on Ciorues, B. P. Ohlsson, 
London. 

. Exrractine Dust from Soxips, 8. Straker, 


on. 
20th June, 1894. 


11,891. Boot Fasteners, C. Morris and 8. R. Bastard, 
London. 
Wuee.s for Carriaces, W. H. McLauchlan, 


11,892. 
Coventry. 

11,898. Hanpues, W. Gilpin, sen., and Co., and T. H. 
Thacker, on, 


11,894. Hooxs and Catcues for Doors, 8. G. Burgess, 


London. 
11,895. Arr Spray for Dryixc Harr, W. B. Silverlock, 


819. Hay and Manure Forxs, P. Caldwell, jun., | 
anchester. 








11,896. Fire-sars for Furnaces, J, W. Claridge, 

uae Wixpow Cieanrno, M. A. Wycherley, Whit- 

11,898. Sitver Poisu Enamet, J. W. Bannister, East- 
bourne. 

1. Agama and Dare Reatsrer, R. B. Wheeler, 

1. GUILLOTINE, J. M. Porter and J. Blakey, 

11,901. Srkam Generator Furnaces, J. Green, Liver- 

11,902. Barre. Vatves, R. J. Dawson and H. G. Smith, 
Sheffield. 

7. Conpurr Exectric Suppty, A. A. Govan, 

iw. 

11,904. Pararrin Lamp Burners, T. Broadbent, Bir- 
mingham. 

11,905. Encrve Surrace Conpensrrs, C. J. Brown, 
Manchester. 

—— Sine Scurtties, E. Towers and T. Wilson, Gates- 


11,007. Venare Trap, J. Cunningham, D. Murray, R. 
Ww. 


and J. McPhail, Glasgow. 
11,008. ; 


Ink and other Borries, J. H. Stewart, 
Ww. 
i. Sramprinc or Empossine Exveopes, W. Smith, 
iw. 
11,910. Tox-c.ip Finper and Preserve, E. P. Gilman, 
London. 
11,911. Evgs for Dress Fastextnas, W. H. Cole, Bir- 
mingham. 


11,912. Moutprye and Pressine Bricks, H. Tuke, 


8. 
11,918. Drivixe and Sroppixe Sprxpies, W. Moore, | 
Bradford. | 
—_ Convertine Cycies into Tanpems, E. H. Sneyd, 


ngport. 
11,915. Larnes, R. Kendrick, Coldfield, near Bir- 


ng % 

11,916. Stzaw Wasuine Macuine, &c., A. L. Brooke, | 
8 

11,917. Fasrenrxa Knows for Doors, W. Midgley, | 


eckheaton. 
11,918. Corron Frepers, M. Musgrave and ©. E. 
per, London. 
11,919. CorruaaTep Mera, Sxueets, W. G. Oauser, 
Birmingham. 


ig . | 
=, Wueets for Venicies, &c., M. Plummer, 


u le 
11,921. Casu Rzoisterinc Devicn, W. Thomson, New- 
castle-on-Tyne. 
11,922. TeLescopes and Fiep Giasses, C. W. Parnell, 
Mitcheldean. 


11,928. Freep Reeu.ators, J. aud G. Weir and J. R. | 


Richmond, Glasgow. 
11,924. Fiats or Bars for Croru, R. W. Bateman, 
Halifa 


x. 
11,925, Wueet Tires, W. Jones, Glasgow. 
11,926. AppLyino Hypravutic Power, F. E. Plumb, 


is. 
11,927. Gryser or Hor-waTeR Apparatus, H. Jackson, 
Leeds 


11,928. Rosg-water Brusn, A. T. T. Smith, Dublin. 

11,929. Drepagr for Pepper and Fvour, W. R. Bunton, 
London. 

11,930. Drytne Grams, J. Senior, R. Bury, and H. M, 
Walker, ey. 

11,931. HanpLe Bar Joint for Cycies, J. P. Ottaway, 
Bournemouth. 

— Creative Dravents for Fires, R. C. Sayer, 


. Axe or Saart, W. W. Hood and G. T. Jones, 


organ. 

a Boots and Suozs, T. Peberdy and W. Earp, 

mdon. 

11,935. CarpBoaRD Boxes, W. P. Thompson.—(T7he 
Firm of C. David and Son, Austria.) 

11,936. Nicut Commopg, W. P. Thompson.—({Z. Rall, 
Germany.) 

11,987. Leary Marxers for Booxs, P. Garton, Liver- 
poo! 

1. SELr-acTiInGc MULEs, 


J. Marshall and J. 
, Manchester. 


Oo 
11,939. Hanp Betis, W. P. Thompson.—(J. A. Huck, 
Germany.) 
11,940. Macuine 
Liverpool. 
11,941. Art of AzRostation, J. Hofmann, Live: 1. 
11,942. AIR-cOMPRESSING AppaRaTos, C. H. Taylor, 


for Masuinc Potatogs, J. Braun, 


ondon. 
11,943. SELF-LicHTING Matcu Sares, W. Einstein, 
London. 
11,944. Mawpo.ing, G. L. Rait, London. 
11,945. Heatixe the Water in Barus, W. Harker, 


London. 

11,946. Fett Hat Bopy Presses, W. H. Blackwell, 
Manchester. 

11,947. Puayryc Musica, Instruments, W. T. 
Reynolds, London. 

11,948. Metat Screws, E. Kent, London. 

11,949. Mrximistxsc Fricrioy, D. Hickie and G. F. 

utner, London. 

11,950. Mourn-orean Case, C. Miiller, London. 

11,951. Comeination Toots, A. G. Brookes.—(K. 
Borring, Denmark.) 


11,952. Vaniitiing, C. D. Abel.—(Mesera. Haarmann 
and Reimer, Germany.) 
11,953. Kirchen Ranogs, The Falkirk Iron Company 


and M. Buchanan, London. 
11,954. Breast and Bust Supporter, 8. Bergheim, 


mdon. 
11,955. Cottar for Pyeumatic Motors, E. Kaselowsky, 


ondon. 
11,956 Baake Mecuanism for Carriaces, W. Angus, | 


nm 

11,957. 

ndaon. 

11 $58. Cos.B saTION of CamERA and Compass, J. B. Lee, 
London. 

11,959. Auromatic Gunr, M. Yamanouchi. London. 

11,960. Heatine Ferp- water, G. W. Brown and W. R. 
£kinner, London. 

11,961. Vapour Motor Enornes, 8. Pitt.—(La Com- 
pagaie Internationale pour U Erploitation des Procédés 
Ado'phe Seigle, France.) 

11.962. TaLties for Use in Coat-mines, L. C. Farkin, 


ndon. 

11,963. Hose Covupiines, G. Nelson. — (Lams, New 
Zealand.) 

11,964. Smoxe-consumino Borer Forwace, E. Petit, 


ndon. 

11,965. Pier Connectic 's, J. C. Chapman.—(G@. J. Cov, 
Australia.) 

11,966. Propuction of Cutorine, J. Brock, V, C. 
Driffield, and F. W, Wright, London, 
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on. 
TcsuLaR Borrers, C, E. Vernon and A. Ross, 


11,967. Propuction of Ontoring, J. B y 
Uitte, F. W. Wright, and 1 Davies, ow My “a 
,968, Cutoring, J. Brock, V. 0, Dri a 
and G. Ogg, London. mee, A. Corey, 
nee Saree Pant, R. Wallwork and A. 0, Wella 


ndon. t 
—— Apparatus for FLY-wneets, L, Jacob, 








SELECTED AMERICAN PATENTS. 
From the United States Patent Office Official Gazette 


514,168, Means ron Generatine ELecrric Current, 
X. Tesla, New York, N.Y.—Filed August a 1303" 
Claim.—(1) In an electric system of the kind de. 
scribed, the combination with the points or terminals 
between which occurs the intermittent or oscillating 
discharge of means for maintaining between said 
| points and in the path of the disc a flow of 
| insulating liquid, as set forth. (2) In an electrical 
system of the kind described, the combination with a 
| transformer, and the points or terminals betwee. 
| which occurs the intermittent or oscillating discharge 
| of a body of insulating liquid surrounding the same, 
and means for maintaining a flow or circulation of the 
| Sue, as set forth. (8) In an electrical system of the 





| kind described, the combination with a transformer 
ints or terminals between which occurs the 
disch 

ning of 


| and the ve 
| intermittent or oscillati 


f rec les 
inclosing the same and con Bee oes wegen 


and means foy 
























































maintaining a flow of the oil through said receptacles 
and around the devices therein, as set forth. (4) In 
an electrical system of the kind described, the combi- 
nation with the points or termina.s between which 
occurs the intermittent or oscillating discharge, of a 
means for maintaining a flow of insulating hquid 
between the discharge points, and means for varying 
the length of the path of discharge through such 
fluid, dependent for operation upon the flow of the 
same, as set forth. (5) The combination with discharge 

ints immersed in oil, of means for periodically vary- 

g the length of the path of discharge between them, 
as described. (6) e bination with discharg 
points immersed in oil, of a conductor adapted to 
periodically bridge the space between such points, as 
set forth. (7) The combination with discharge points 
immersed in oil, means for causing a flow of the oil 
between said points and a metallic turbine mounted 
between the points and adapted by the rotation pro- 
duced by the flowing oil to bridge with its vanes or 
blades the space between the said points. 


514,211, Gas Esorne, B. H. Coffey, New York, N.Y.~ 
Filed November 14th, 1892. 

Claim.—(1) In a engine, the combination of two 
motor pump cylinders constructed for the generation 
of power and the compression of gaseous fluid, two 
reservoirs for the separate storage of air and gas, and 
passages connecting the reservoirs with the pump ends 
of said cylinders separately, and with the motor ends 
conjointly ; the said pump ends of the cylinders being 
constructed to deliver the gaseous fluids to the reser- 

















voiis at a pressure necessitating no additional com- 
pression at the motor ends of the cylinders, substan- 
tially as described. (2) The combination with the 
cylincers of a gas engine, of separate chambers in the 
valve chests for the reception of air and gas respect- 
ively, induction passages leading to the respective 
cylinders, two openings, one for air and one for gas, 
leading to each of said passages, admission valves 
closing said openings, and means for lifting two sets 
of valves alternately to admit air and gas simulta- 
neously to the respective cylinders, substantially as 
| described, 














